WO 2010/ 078909PCT/ EP2009/ 008839 - 1 - Pyri dazi none derivatives
SBACKGROUM &h104t#p0d NVENTI ON The i nvention had the obj eptrb2dob/bsksino
novel conpounds having val uabl e properties, in particular those which
can be used for the preparation of nedi canents. 10 The present
invention relates to conpounds and to the use of conpounds in which
the inhibition, regulation and/or nodul ation of signal transduction
by ki nases, in particular tyroﬂy}fdﬁmﬁfesdgw Py §er| ne/ t hr eoni ne

ki nases, plays a role, furthernore to pharnaceutlcal conposi tions

whi ch conpri se 15t hese conpounds, and to the use of the conpounds for
the treatment of kinase-induced di seases. In particular, the
present invention relates to conpounds and to the use of conpounds in
whi ch the i nyodul ation of signal

20t r arfsduct I%% EGIQGU l?%ig“q)@y\gé‘g#ﬁgl e. One of the princi pal
mechani sns I i

transductloﬁth gﬁﬁPgﬁékﬁtﬁ% BEQEBPFQQH f%gg %ﬁ%ngn $Q%QB ha E%@?n

t urn nodul atpgopediesem paticpiatr tiwsyesmbmichhian Hehasekfdr th@bed@iration of
phosphoryl - ati.on represents one course by which intracellular
signal s are 'BFYi64 fromnolecule to nolecule resulting finally in
a cellular response. These signal transduction cascades are highly
regul ated and often overlap, as is evident fromthe existence of many
prot ei n ki nadespresentinveatoprelafesdbaoniisesis Embtmﬂmerqdead)ﬁ @mpdunds

t domi nant | y_at i t hr eonj
Pt aues, aravindt B ML, tefliobSh RBfiar st dakaT of Sobkl Parethirtione
specificity Wklﬁ@%@hﬁ)gﬁhﬁﬂé}ﬂy@s&% kihaSes §ﬁdﬁo?§éﬁsﬁk§/ﬁ%bﬁ%emuﬁ'§§é°§

and tyrosine ki nases i nce phosphorylation 1s such a ubi quitous
process 35wiRl@ysa celel Birthedmera tepbaimadeiticghesropgpiisnambidhacarapsise

bel | evedt havess oRBblth ol i BB RSB S mslnsiscief s foareniato -
2 - states &iH-induseqsReaake attributable to either aberrant

activation or functional nutations in the nolecul ar conponents of
ki nase cascal@artictirs fpuBrasept InveRtier éelaiasdononepaunsts andtapiheruse of

devoted to the ehar o%%‘%{ﬂacr% ﬁ'ﬁ?fn'h s(l%l %gﬁ%ﬁoﬁra%%rrmo gg@ﬁ%?g"érﬁ%

that are ablet revie

Wi nstgy n- Qieesdeciien beVetlkinddeaplags a&olelher ap., 2000, 88, 229-279).
The role of the receptor tyrosine kinase Met in human oncogenesi s and
10t he possibility of inhibition of HG (hepatocyte growh

fact or) depeqiehbsf the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that

%&w o5 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is

evident from the existence of many protein kinases as well as phosphata-

30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process

35 within cells and since cellular phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease



Met.-activation are described by S. Berthou et al. in Oncogene, Vol.
23, No. 3lwope@assds87-5393 (2004). The inhibitor SUL12g4r4esmbhiash
therein, a pyrrole-indoline conpound, i? potentially suitable for
conbati ng 15cancer. Anot her Met kinase fnhibitor for cancer therapy
is described by J.G Christensen et al. in Cancer Res. 2003, 63(21),
7345-55. A further tyrosine kinase inhibitor for conbating cancer is
reported by giGds ditoesisahsed BréChitibiableGBns®er BBeRARCACINRon 1Y,
6686- 6694 (2004%. The conmpound PHA- 665752, an indole derivative, is
di rect ed agdiAstonalénwefions deiheonotecmiar companentsiof isase cescates: t ed

t herein that consi.derabl e contribution tp the .
mal i gnant pr%lcé'igs:‘c“‘sqq%?m\b//gécf@&Pgﬁéﬁ%‘#m@gﬁ%ﬁ?er& 8H°t§5,t° B? CE?E%?S‘?%‘,
mul tiple nyedatioh.of2heddprotEinthari Soraposidd that ar@asrRe MbliGBte their
specifdcally inhibit, regul ate and/or nodul ate signal transduction by

tyrosi ne ki ridWEY &06AdeviSe sers/ WelstainiGrpenheises et ph Pbarmacdl ar  Met
ki nase, is t or. eshl ah | d an 30ai mof the present invention.
It has been ?%’ﬁ% Tt gtg ?%'egg%%7gﬂnds according to the invention and
salts thereof have very val uabl e pharnmacol ogi cal properties while

bei ng wel | t_ﬁ?l er teg. WD 2010/ 078909PCT/ EP2009/ 008839 - 3 - The
present i nvelid BHE SHERG taCERINIYRasiNg iWease Madip Sumad encagescsisrand a |
whi ch 1hhi bithe JoRgil ; %@é ' t

ki nase, to coirerpp(r)si_tilo gfm%ﬁé%gpngﬁf@%ﬁ%s cg%@@ﬁgg&%ﬁepée%
%_ﬂocesses f dvleBaditvatior arédesofibddby tth8eariheatetexitinddnddefene, Vol. 23,

Shnaer.  tandis P HEERS 3 S01 Mool bhe BBt s R eSS B o o,
ocul ar di Sedﬁ@r%in,%E%r@l@-iﬁ@@ﬁdé‘@&ﬁ?guﬁ@ﬁg'p%%erﬁ%?%ﬁft%lb%r c%%ﬂhga'

neovascul ari sati on and di abetic retinopathy, anmmat ory di sease

arthritg s, td@néRbosis, fibrosis, glonmerulo- 10 nephritis,

neur odegenerat i i_asi.s.. restenosis, wound healin t ranspl ant
rejection, r‘ﬁdéﬁ%i M§§g{n§8‘3§% 'bg%ﬁgoapéaﬁ%fe@e@pﬁ]ﬁéjeeis b¥ng‘3em al so
aut oi mmune diaAcHson 6 4l MoShRcerRadeies, an i 384588 of the bl ood
vessels, also instability and perneability and the like in mammal s.

15 Sol i d t ufbftrtherityropiiet kivasamhibitor for eunbgtindipances is teporinst by eat ed

with Met Ki i ghibi ST ' rs, i ti.c
eukacy o brara Sosiobt&ln CRORRTS by TRL . cBERat TR Uty
and | ung carcompound PHA-@88782]iandnlidiedicaerios as eireefd afinsttab/HGE! |
| ung carcinoma. The I\ﬁresent invention is directed to processes for

the regul at "BFEPIRDANI fidh Ttharmareireperiedihavein tkehb&E aod Metanake a
prevention %ﬂéﬂbréﬁl@%ﬁﬁ%ﬁ%btg 'tﬁ@ﬁ?&ﬁ@n'aﬂ% @r%%r@‘rsjg %QQ@Y:J&C &rms of

unregul ated or di sturbe i nase actli vi par ar, 't he
conpounds ofcanher, focmasafdr exam@é souliiplemyetyed. i n the treat nent of
tertaiog forms of cancer. The conpounds of the formula | can
furthernore be used to provide additive or synergistic effects in
certain exi gty i i e heau restore
The. of f1 cacy S0aT o B A SR EE AN, R R

r adi ot her apid@g/or modulate signal transduction by tyrosine kinases and/or serine/

threonine kinases, in particular Met kinase, is therefore desirable and an

30 aim of the present invention.

It has been found that the compounds according to the invention and salts

thereof have very valuable pharmacological properties while being well tol-

erated.
35



Thers conpounds of the fornula | can furthernore be used for the
i sol ati on ¥WAAoiw7e®pi gati on of the activity or expressi earTep20dioss3o
ki nase. In addition, 35they are parti cybqu y suitable for use in
di agnosti c met hods for diseases in connection with unregul ated or
di sturbed Met kinase activity. WD 2010/ 078909PCT/ EP2009/ 008839 - 4 -
It can be shown that the conpounds according to the invention have an
anti prol i f er bité peessrt irsenition \speaificallareigiesttc @0 s cunids tof il Forrmagll .

i the invention are adnmnistered to a

Th d . t
oot i ont” havi HECA ‘SHplsciask- it BaKl ac oatageal Farscisekapiny Mot Finesa

tunour gr owt{, cdrfpdStieewhizh! W%{E}e@é%&%& o r?}"’iaﬁa.té‘ processes for

| ynphoproliferative disease, to In t tra reje
neur ol ogi cal th@araggibetrad foothel tssatmand phiMet kitase-imMblaced dixentes anpaaonsls

are swtable for prophyl act.ic or .t herapeytic rposes. As used
herein, the ng&l}ﬁ,-stqcﬁ SARIOPSNeRR LANGCF- pg}oquo tienpg t3nsh of

di s- 10easesprapdghtictdFRiHoselerddie- Satiist diBgagndith ?@ﬁgeﬂ%u@é@ve”“ on

of prolif- eration is achieved by admnistration o e conpounds
accordi ng t dNeRdar deaaneiaiopr chroidal nhevaknurisationtandf diabetid refinpease,

f | : h of,t. . t tast ati
or ovehe o ikt ISP A G, Hr T b RE b Raa bimalilc:
surgerlf et mephritier natrodelsneidionc psmussl seakodseolAl HeRBng [ atdrent

of ongoi ng di seases by stabilising or inproving the clinical “synpt ons
the pati dtient regeafienngtakplicgliseasas anthdisepses)of theammueensustean

hel udi ng. e ARy $EBaEeC R ETs, FEb RS A Db o o
etc. Ani mal vesdelssaodnstbbilint ane perhenbitipaid R inirhXesdlgat i ons,

providing a nodel for treatnent of human di sease. 25 The
suscepti bility of a particular cell to treatnment with the conpounds

accor di ng t GdjeuRaLH rﬁ&ﬂ?rb%sf‘@&%i . qgrq]ogyst,icﬁn\ﬂet{ﬁ%%tt&ﬁﬁ}/iﬁﬁ Met

Typically, a culture of the cell I's¥co ned wWth a Co

accor di ng t &indwe inhikétors. dihe3eaolidauimauss teherntbabbgisiel kRbemip @rhnd

of tinme which.is fatl'ffide t to all Wthg active agents to induce cell
e

death or to 4 RECHM! MEhaHE sHSteffy SiPMRCh PREKIPah BB {UNhEaTREIAMAE- one
week. 1 n vi td“miﬁ@ﬂﬂd‘%@fﬁfbab&néﬁfaréﬁ?s%]ldéﬁill?}?gerEé'i]c Homhed cells from

a bi oy sanple. The viable cells remaining a the treatnent are
then counted. 35 The dose varies depending on the specific conpound

ssed: Lhe Sl distefl PR H b bt e b iehbhSBSHukS
tion or inhibition of Met kinase for the prevention and/or treatment of dis-
eases in connection with unregulated or disturbed Met kinase activity. In
particular, the compounds of the formula | can also be employed in the
treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

30 of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula [ can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in

connection with unregulated or disturbed Met kinase activity.
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considerably to reduce the undesired cell population in the target
ti ssue whiwe20r07¢908bi ity of the patient is nmaintai nedpCcTiE€2009/008839
treatnent is generally continued until_ga _considerabl e reduction has
occurred, for exanple an at 5l east about 50% reduction in the cell
burden, and may be continued until essentially no nore undesired
cells are detected in the body. For identification of a signal

t ransduct i ont pan Rmeayhcavrdtﬁabrthejemapbmds atcomtirgy fcthiedngeritRiniesre an
vari ous signal uctl pat hways, various scien- 10 fists have

devel oped SLﬁ‘Q%P@‘g & ac '8P "Prefa’é’lf S xgnaiansplant dxmpgl gogsl. | Thaueeir e
nmodel s (for W&dﬁ?&ﬁgﬁo%e ﬁ'lventlgﬁ/%% a&laﬁﬁlste@d t@%%’t%}ﬁ hQ\’fiﬂga
nodel s of transgenic aniimals (for exanple

2001, 20 70BepETOHferathe dtsaeselefoeewam@ie tmnhfoltdemomrrgrs\mgesreduaehe

| - d
RN 2 s B VA T L T R O o
al ., Biochemlga re}eot:oﬁ%e&élbguo%dé%)ge d%&%ﬂ@%@ﬁéuraétﬁofﬂé el O

the invention can al so be used as reagents for testi
ki nase- deperﬁ%ﬁ@om@WFﬂStafﬁﬁslda'@*ﬁlf@hprsmhym@ erhh@’ﬂpeuﬂc)parw)saﬁdAer

cell cultur I [ ase oned i

appl i cati onau s%rr%gﬁréh‘% ?erHEtHEAtm%ﬁ’g ugg? 0i't rt% 8 q@%ﬁpﬁﬂﬁo\/\,ﬁl

i s wel10 knovenges dritetresthsan dﬂplréieﬁiétlhg dohgitidht: TRE pRsVehtibAIf promt ems
for the determ nation of 25the kinase activity umg{g substrates, for

exanpl e hi stWAEOT toRCRIRWRPK Aduisiratien af the ¢mBBowRds acawding tedbe 3,
pages 333 3iferlon BEyABShE JBVERbM 3 Sl AICRAILARHL T hiSen

literature (for e

1992, J. Bi dhe g_:ﬁ‘]mth ommomagaewéﬁtaﬁ)atas’s@n&grromhed;hdlei@hirést@absgrasof
ki nase inhihitors, ri ous assay systens are avail- able. In

scintilg ati (ﬁ‘?ctﬂi%% R @§§§C¥|§b$l¢f§§ﬂ/ &tc. Alternglivelgithawoamaunds are
S ,
Sor eent 9, R0d o7 nled et ohbAMAIELE A YA BE B e, |

measur ed. | elinical pyreptomee obthegpatiamti bi t ory conpound, a decreased
radi oactive signal, or WD 2010/ 078909PCT/ EP2009/ 008839 -6 none at
all, is detectable. Furthernore, honpbgeneous tine-resol ved

f 1 UOT eSCencaHeRORANGRIIBAEES bbb Ny HERITRED s ;[?élﬁje d! faﬁﬁ

pol arizdati on (FP) tegﬁno | ogi es arg Sui tyfatbl e as assay tfﬁpé ggél S
et al., J. oFnERishplesng, aﬁﬂwiﬁwWanimdentBQMr)g nitdants and

non- r adi oac I net hods specific ho- ant i bodi es
(phospho- Asd iRt PAER Borsn e 8565 Wi SmouBiG patisere of
substrat e. Tﬂiteseshlf@;de)qgerﬁﬁéhtbﬁlndéé tl%%sb rd%'i‘tﬁ? b%@@l?@?ﬂéﬁtnﬁ'@hﬂﬁ a
second peroxi dase-conj ugated anti-sheep antibody (Ross et al

Bi.ochem J.Umedisease many di seases associated with deregul atl on of
cel lul2gr proliferation and cell death (apoptosis). The conditions of
interest include, but are 15 not limted to, the follow ng. The

conpounds aammsmgptlbllltyhﬂ‘ a paictizp e te tredirha With ee Edapbisad ment
of various condé}l ons where there is Erol i feration and/or m gration

of snoot h n@SEPKEINGI thejRuenfion ¢an haweteininedbydn vilkotestse Tiyptdahy a
llayer of a vaR§R of tﬁ@%é'”tlé 68 it dPRkE ! Cécﬁgpglflr?(?g Ar@ﬁgttg tﬁg eg‘IQ@hs

ves- 20sel, for exanple in e case of neo
Cccl ugigve gﬁéwarlm curhcmrnttatlseaéelsa peribdtod tiess whinhlisdafficient fo allow the

at heroscl er coronary, vas i sease fter rafting, vein graft
stenosi s, %ﬂ Ve RIEYS te{% Béﬂﬁ%gt‘ F‘corr tadpkd 6§’F'Q"a 'Pésﬂﬂﬂfg@k&e tweedr
angi opl ast Yaﬁbuﬁéﬁ@hogf éﬁér&%@tweémqn Uitk teskiRg can be carried out using cul-

tivated cells from a biopsy sample. The viable cells remaining after the

35 treatment are then counted.

The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient



25RRI OR ART Di hydr opyri dazi nones for conbating cancer are described

i n WO 03/ 08?349/04890930Cx her pyri dazi nes for the treat meRCTEP2uDORIIES
of the imune system ischaem c and infkammtory di seases are known
fromEP 1 043 317 Al and EP 1 061 077 Al. EP O 738 716 A2 and
EP 0 711 759 Bl descri be other di hydropyridazi 35nones and

pyridazi nones as fungicides and insecticides. Qher pyridazinones are
descri bed ascauwidprablyripdeddentne undasded GIm@EBationid the target tissue

2010/ 078909P(CT. 0 8 - 7 -.JP 57-95964_di scl .oth

pyri dazi none@"%?ﬁee\ggé@& %33?%’1‘8 “h@rﬂ"@@%@'%@ BP%%rgégragﬁ?tdggegérWt

ki nase i nhi hidritingietinintia 2008ide 116 ke @iictioNh ZDOA HRRP 1S eearmbMVRRYt OF
THE | NVENTI ON The i nvention relates to conpounds of the formula I 10

15i n \(/)%i ch deaskakou 50% sednativarie dhe aethburdane @éndrmay bemontinued until
het er cle i / ich .my be
Crsobet ! s ut daehbditnb ShoteNindbs i Blls Bré HBBred M (8 B OF
20denotes Ar, Het, A OH OA O[C(R3)2bAr, O[C(R3)2], Het, N(R3)?2,

NR3[ C( R3) 2] ar, NF R3).2] ,.Het, R2denotes an unsaturated or
aromatic fi yeqf '6@”@%@%@ b & dan@ldranssegior patwawand {5 detegtian efd/ or

R o S AR B M Bt
NR3S02'0  sCitistRBpge deyelppid sObabletrnodéistdr, b IRIERINFEBERample cell
[C( R3) 2], Hetc%a!thre models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and
L models of transgenic animals (for example White et al., Oncogene, 2001,
20, 7064-7072). For the determination of certain stages in the signal trans-
15 duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351,
95-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this

20 o
application.

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

30
For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-

35 phorylation of a protein or peptide as substrate with yATP is measured. In

the presence of an inhibitory compound, a decreased radioactive signal, or



300] C(R3) 21N(R3) 2, O[ C(R3) 2bHet 1, NHCOOA, NHCON( R3) 2,

NHCOQ[ C( R3WR2B(iRB3A NHCOJ C(R3) 2] , Het 1 ,  NHCONH[ C( R3) 2pciNR3)08/008839
NHCONH[ C( R3) 21nHet 1 , OCONH[ C( R3) 21pN( _R%)”Z, OCONH[ C( R3) 2] Het 1,
COHetl, CHO COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),
35R3denotes H or A", R4denotes H A or Hal, WO

2010/ 078909PCT/ EP2009/ 008839 - 8 - Adenotes unbranched or branched

al kyl havi ngndnd at &l dt dmctaMemhunherhareHhatrwg@ngaMs hmer RRoARRIH Y
OH, F, d and/or Br, 5and/or in which one_or oups nmay be
repl aced by @SCRPFG ?S%@HCS@%MPFBPS%HQ@R@:%E&an@ffIU@ye,sqeacalmn-

havi ng 3-7 i I

and/ or Br, 10A de (ﬁ)ggcmsgﬁ%ﬁg%ggﬁé ran eﬁ%éﬁ%dﬁggﬁfﬁ%fw‘j(&
atons, i n whBiomdesulbr Scerenimgy 2002, nepiziegd by F, Ardenotes phenyl,
napht iyl or bi phenyl, each of which is unsub- stituted or nono-, di-

or trisubsti @ﬂt&dwdwrd@tacme Eﬂ-l{%A%saSthR&hQ,usé%becm@thcﬁEhom

G010 2 g S (oo o o ey nbdperapommnnas
20000NH O ko) o Rt a) D eied cpt b emos A Efephferfsbehicusing a

NHCO\IH{ ( RS)QQQQ@RSQQQXJNH@ENHWXQ@&QM%MW lsatidedp{Rsssmetmn@002hi - or
tricycl@®c SaéLolrﬁlt ed, unsaturat ed or aromatic heterocycle having 1 to
4 N, 0 and/o whi ch may be unsubstituted or nono-, di- or
Lrlsubstltuted by 25Ha| A, OH OA N(R3)2, SR3, N2, ON, O000Rs,

( R3) 2, NR3COA, NR3802A S2N(R3) 2, S(0)mA, Heti, [C(RS) 2], N(R3) 2,

[ O( R3) 2] nHet Therg[are 33y ficRajes ass@iaeyMstietareguiaionkf ddHOENpRI)E:a-

tion and cell death (apoptosis). The conditions of interest include, but are
15 not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle ceils and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
20 sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.

"
25 PRIOR ART
Dihydropyridazinones for combating cancer are described in WO
03/037349 A1.
30 Other pyridazines for the treatment of diseases of the immune system,

ischaemic and inflammatory diseases are known from EP 1 043 317 A1

and EP 1 061 077 A1.

EP 0738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazi-
35 nones and pyridazinones as fungicides and insecticides.

Other pyridazinones are described as cardiotonic agents in US 4,397,854.



30NHCOJ C(R3) 213N(R3) 2, NHCOJ C(R3) 2] Het 1 , NHCONH[ C( R3) 2] pN(R3) 2,
NHCONH[ C( Rep2pidrgsdos, OCONH[ C( R3) 2] 3N(R3) 2, OCONH[ C( R3) 2L-fa{p3a09/008839
CO Hetl, CHO CQA, =S, =NH, =NA and/or =0 (carbonyl oxygen) (carbonyl
oxygen), 35 WD 2010/ 078909PCT/ EP2009/ 068839 - 9 - Het' denotes a
nonocyclic saturated heterocycle having 1 to 2 N and/or 0O atons,

whi ch may be nono- or disubstituted by A, OA, OH, Hal and/or =0

(car bonyl OX.}’!Q@I)%Mi@éﬂ@b@%ﬂ%rﬁridaﬁnoﬂés'1 denotes 0, 1 or 2,
denotes 0, 1, 2, 3 or 4, denotes 2,7 3, 4, 5, or 6, and

phar maceut i c@8F Rysidpriaosg desivativer arecdescibedsiseMebkinaseishibitenseof |

10i ncl udi ng ) t-her.e i i-Qs, The invention al so
relates to tﬂ%iggpsgyﬁg 15%%1vg3?®bﬁéﬁ%%ﬁ§reoisoners), t he
enantioners, the racemates, the diastereoners and the hydrates and
sol - 1%vates_of these conpounds. The term sol vates of the conpounds

i s taken to RENMMARYLOF DHE INVENWEEON sol vent nol ecul es onto the
conpounds which formowng to their nutual attractive force. solvates
are, for exanple, nono- or dihydrates or al koxi des.

20Phar maceut Thairdventisabélatetetol scahpy@sdasthedsenuld mean, for exanpl e,
the salts of the conpounds according to the invention and al so
so-cal l ed pro-drug conpounds. Prodrug derivatives are taken to nean
conpouttls of the forrmula | which have been npdified by neans of, for
exanpl e, al kyl or acyl groups, sugar s, 250r %Iigopeptides and whi ch
are rapidly cleaved in the or i to wthe effective conpounds
according to the invention. These & ncl ude bi odegradabl e

pol ymer derivatives of th AC TR ~-.r8 t he ihvention, as
descri bed, for exanple, in‘Int. J. Pharm 30115, 61-67 (1995). The
expression "effective anmount” denot eR’t he anount of a nedi cament or
of a pt@mrnmaceutical active ingredient which causes in a tissue,
system 35ari¥dickhr human a bi ol ogi cal or nedical response which is

sought or dggired, forde%?é?é?iVeRXel%bE?es Gh&attratdd orr)g Smatiéhetero-

cycle having 1 to 3 N, O and/or S atoms, which may be un-

substituted or mono-, di- or trisubstituted by Hal and/or A,

20 R’ denotes Ar, Het, A, OH, OA, O[C(R®)],Ar, O[C(R®)2],Het,
N(R?)z2, NR¥C(R*)].Ar or NR¥[C(R%),],Het,
R? denotes an unsaturated or aromatic five- or six-membered

heterocycle having 1 to 4 N, O and/or S atoms, which may be

€ 25 unsubstituted or mono- or disubstituted by Hal, A, OH, OA,
N(R®),, SR® NO,, CN, COOR®, CON(R®),, NR*COA, NR3S0O,A
SOzN(R®),, S(O)mA,
CO-Het', Het', [C(R*)2].N(R%)z, [C(R®),]Het",
O[C(R*)],N(R®2, O[C(R*)].Het', NHCOOA, NHCON(R?),,
NHCOO[C(R?),],N(R%),, NHCOO[C(R®),],Het',
NHCONHIC(R®);[,N(R%)2, NHCONH[C(R®),]Het',
OCONHIC(R®)2],N(R%),, OCONHI[C(R%),].Het', CO-Het", CHO,
COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),
35 R3 denotes H or A',

R* denotes H, A or Hal,

30



WD 2010/ 078909PCT/ EP2009/ 008839 - 10 - In addition, the expression
"t her apeutwoabiop7gfpect i ve anmount” denotes an anount whpclvepemopessed
with a corresponding subject who has nog received this anount, has
the foll owi ng consequence: 5i nproved treéatnent, healing, prevention
or elimnpation of a disease, syn- drome, condition, conplaint,

di sorder or side-effects or also the reduction in the advance of a
di sease, compl ai nt or dérstesianbrafthet @rmrandiesdaRytiaamd ¥-1@f Cegbmee
anount” al so enconpasses the unts which are effective for

i ncreasi ng nor nal phyéﬂ&‘mﬁg‘i‘ 3%f‘ﬂﬁ€ﬁ Ay begeplaced RyeRt: bn Chrgg/or
relates to the use of gy xtures of the conpounds of the formula I, for
exanpl e m xtures of two diastereoners, for exanple in the ratio 1:1,
1:2, 1:%3, 1:4, 1:5, 1l:a@/oninMitichong:dddo.CHsJrems rang bpaeplacetdny y
preferdably m xtures of.stereoi e Inds. The invention
relates to the compou ’shglfgt§§;§¢hﬁp§&mﬁﬁgéaﬂr%p%hereof and to a
process for the prepargti on of conpounds of the fornmula | according

to 20C ains 1-12 and pharmaceutically usable salts, tautonmers and
st er eoi soners t her eof ,cyeliamalyt kavisgd-7 £ atoms, &) whiddnpTunditarhstrhay be

formula Il 25 RIN , NH | | | C s the Jreaning indicated in

Claiml, 30 is react edgaﬁﬁ%yc(gwp%uﬁgaggpqgf ormula Il WO

2010/ 0B909IRCT/ EP2009/d20@829unkrhnched B# brénched alkyl having 1-6 C atoms, in
which 1-5 H atoms may be replaced by F,

ey
H 3

Ar denotes phenyl, naphthyl or biphenyl, each of which is unsub-
stituted or mono-, di- or trisubstituted by Hal, A, OH, OA,
15 N(R®?, SR®, NO,, CN, COOR?®, CON(R®),, NR®*COA,
NR’SO,A, SO:N(R%),, S(O)mA, CO-Het', [C(R%)N(RY),,
[C(R%2].Het!, O[C(R*),,N(R®)2, O[C(R®).,],Het', NHCOOA,
NHCON(R®),, NHCOO[C(R®)2],N(R®)2, NHCOO[C(R?).].Het',
NHCONH[C(R®)z],N(R®)2, NHCONH[C(R®),].Het',

20 OCONHIC(R?),],N(R%) and/or OCONH[C(R®)],Het’,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms,
{ - . which may be unsubstituted or mono-, di- or trisubstituted by

Hal, A, OH, OA, N(R®z, SR® NO,, CN, COOR®, CON(R®),,
NR®COA, NR3SO.A, SON(R%),, S(O)mA, Het',
[CR*)2IN(R®)2, [C(R®)2lnHet", O[C(RY)1,N(R):,
O[C(R%):].Het!, NHCOOA, NHCON(R®),,

30 NHCOOI[C(R?)2],N(R%)2, NHCOO[C(R®),].Het',
NHCONH[C(R®),],N(R?)2, NHCONH[C(R®),].Het".
OCONHIC(R®),1,N(R%)2, OCONH[C(R®),],Het', CO-Het',
CHO, COA, =8, =NH, =NA and/or =O (carbonyl oxygen)

35 (carbonyl oxygen),



11, in which Db R2, R3 and R4 have the nmeanings indicated in Claiml
and 10Ldenwbesio@rsooBr, | or a free or reactively functi epa/epYoodRess3o
fied OH group, or 15b)in that they are Liberated fromone of their
functional derivatives by treatnent wifh a sol vol ysing or

hydr ogenol ysi ng agent, and/or a base or acid of the fornula I is
converted into one of its salts. 20Above and bel ow, the radicals D,
Rl, R2, R3 amgt'R4 havadédzﬂega&ﬁbxﬁ\@@dla%ﬁ%féaﬁ 6c%|efr% 202N
unl ess expressly stated ot herw se. A denotes a I's unbr

(linear) or branched, aoh@satemswhizh mayhe m@ﬁo6pr msuastltgte:d*byl@\ C

atons. A preferably dergt ther nore et h propyl,
i sopropyl, butyl, i so%gy?ﬁ;’ ﬁ%%’ﬁ'{%" II%@PW@%}@@ Bfurt her nore al so
pentyl 1-, Ral or 3- n&iemdt@equCJ #.drl, 1,2- or 2,2-dinethyl propyl,

-et hy5propy| hexyl, 1- - or 4-nmet hyI pentyl 1,1-, 1,2- , 1, 3-
2,2, 2,3 or 33! cﬁ%@ﬁ/pbﬂjw 1- or 2-ethyl butyl,

EL- et hyl - 1- maﬁhyl propyly y thyI propyl, 1,1,2- or
1,2,2-trinmethyl propyl, urﬁgf ?-T'D%es é?gferabl Y, for exanpl e,
trifluoromethyl. A verc;ermﬂzs Real4rd yor@, ef erabl y denotes al kyl havi ng
1

, 2, 3, 4, 5 C at referably met hyl , et hyl, propyl
i sopropyl , c{;ph @%ﬁypﬂy@ FRIE; taﬂfﬁ@?'@%ﬂﬂ? regjsemers thessgl, |

triflu‘d}omath(ylu B@u,legqﬁ le 1,1-trifluoro- ethyl. WO
2010/ 078909Py ) Eg DS UEEaaE Sor b2t Pocsl ic alkyl (cycloalkyl)

preferably denotes cycl opropyl, cyclobutyl cycl opentyl, cyclohexyl
‘or cycl ohep es _un ranche or branched al ky

having 1-6 éyiiﬁ - ért‘ ?‘ﬁg {agﬁsd?q ﬁ;[eaﬁieﬁ'q g@ct%@,gorms Wﬁfewn@ﬁ@hrige
IR B o oL SR, el BBEi 6 S aBll AGREP Bbes and sor,
A dend es aatgs of tHese dompmindsndhederrhisnbatss of theramepaaddsaindakers 1,
2.3, 4 5 {5 mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.

Pharmaceutically usable derivatives are taken to mean, for example, the

20 salts of the compounds according to the invention and also so-called pro-
drug compounds.
Prodrug derivatives are taken to mean compounds of the formula | which
P have been modified by means of, for example, alkyl or acy! groups, sugars
! 25 or oligopeptides and which are rapidly cleaved in the organism to form the

effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm.
30 115, 61-87 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or

35
desired, for example, by a researcher or physician.



10or 6 C atons. A preferably denotes nethyl, furthernore ethyl,

pr Opyl , I SWO mrméﬂg but yl ) i sobut yl , SecC- but yl or tert ])El}l}.@bﬂﬂg/ooss:ig
furthernore also pentyl, 1-, 2- or 3- me]td'uyl butyl, 1,1-, 1,2- or

2, 2-di net hyl propyl, 1-ethylpropyl, hexyly 1-, 2-, 3- or

4- et hyl pentyl, 1,1-, 1,2-, 1,3-, 152,2- , 2,3- or 3, 3-dinethyl butyl,
1- or 2-ethylbutyl, 1-ethyl-1-methyl propyl, 1-ethyl-2-nmethyl propyl,
1,1,2- or 1, &ddifiomEhBYxBraaYdn "therddeetisRncemsal ra?ﬁ%%!nt” g@ﬁo%%ﬂpl e,
trifluoromnethyl. _ A very particularly preferably denotes

net hyl , et hy@moppbpyich, cempessd withiuegresRoidinhstlyiect wee hastngt re-

o7 EUL Y BB by U AR QTEL i S8t bl denot e

pyri mi di nyl,infgroyéd triebirmei, healig, Qrilentvrei @mtinglion ofadag@dsd, syn-
pyrrolyl or isoxazolyl, each of Wwhich is nonosubstituted 25by A’ or

[ C(R3) 2], 1- | $¥oine, qesidiiost epRigintidissreer o1 Ydewslents or #do he fastudion
denotes H. 3Qnh ra%ﬁfﬁﬁégb”aqﬁg%%?gggﬂpﬁﬂf9§Qi§8g51%,rref erably denotes 2

or 3. q preferably denotes T, ticularly preferably

1. WO 2010/ DrseaaPanep20dieaif08ssive diountigisophemypasses,ther or
p- (N- et hyl am noé heaiyh, 0-,. M or p-(Nnethylam nocarbonyl ) phenyl,
o-, m or p-ABBHI WaER&Ks effegtive far ingregsngtiumabrBysiplogisal Tynction.
p- et hok¥phenyl, o-, m or p-ethoxycarbonyl phenyl, o-, m 5or
p- (N, N-di net hyl am no) phenyl, o-, m or p-(N, N-di net hyl am nocar bony1) -
ﬁp._.h\‘EleN: d_0- , Tﬂ?e m\lepti()maaﬁtmlgeilaiaris o fhEhesy of n?fturem ofﬁhe clompounds of the

- i et am no) - en 0-, m _or p-fluorophenyl, o-, m or
E E)r E)rmphenw’,rmma, L %ﬁr %@Wb@ﬁl’”@‘%ﬁ%ﬁffﬁ?o gla,st%eom%rs, tor example in the
p- (et hyl sulfagpam ,dﬂ)ZFH@?Mht, 05, 1.0, ¢M108r &y oyb sul fonyl ) phenyl, o-,
m or p-nethylsul fanyl phenyl, o-, m or p-cyanophenyl, 10o-, m or
p- car bﬁypheﬁws,e are, paricyarly preferaity ouxtuoss bpsteradisornetic sommounds.
p- am nosul f onyl phenyl, furthernore preferably 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3, 5-di chl or ofHeeiMykntidn felated, ththe ofT -
3, 5-di bronophenyl, 2,4- or 2,5-dini tprogﬁxﬁgno;ltlﬁ”eg(?rg?ﬂ%rl and salts thereof and
153, 4- di net i8@/pIesass fordhainreparation|od coplimmids cd taerforoyda ¢ hbooming to

2-am no- 3- s 42z na-4-chlorg-, 2. am no-5-chl oro- or .

2- am gy 6- c?%%%ﬁeqngy?amfﬂ %fﬁ?ﬁ%&ﬁ?&”&?ﬁ%ﬁﬁ%ﬁ@%@% and Stereoisomers
3- ni tr o- 4- NINechofetharbetevrisegphethdt, 2, 3- di am nophenyl, 2,3, 4-,

2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-

20t ri et hoxfgherﬂ/?‘?mEQHW% ®reUa Uhi or ophenyl, p-i odophenyl ,

3, 6-di - chl oro-4-am nophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro 4
bromophenyl, 2,5-difluoro 4 bronophenyl, 3-brono-6-nethoxyphenyl,

3-chl or o- 6- net hoxyphenyl , 3-chlgrg 4Cacet am dophenyl,

8-f | uarsp- 4- met hoxyphenyl, 3- 1 No¥6- net hyl phenyl ,

3-chl oro- 4- acet am dophenyl or {2, 5/- et hyl1-4- 2%chl or ophenyl .
Rt~ N

in which R' has the meaning indicated in Claim 1,
30

is reacted with a compound of the formula Il

35



Ar particularly preferably denotes phenyl which is nmono-, di- or
trisubstitwoedidysttwl and/or CN. 30 Irrespecti ve of fur tRq¥ep2009/008839
substitutions, Het denotes, for exanpl e1 - or 3-furyl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, h or 5-imdazolyl, 1-, 3-,
4- or 5- pyrazolyl, 2-, 4- or 5-0xazo|y| 3-, 4- or 5-isoxazolyl, 2-,
4- or 5-thiazolyl, 3-, 354- or 5-isothi azol yl, 2-, 3- or 4-pyridyl,
2-, 4-, 5- or 6-pyrimdinyl, furtheﬁ nor e preferably
1,2,3-triazol-1-, -4- or -5- yI 2, 4-triazol-1-, -3- or 5-yl, 1- or
5-tetrazolyl, 1,2, 3-oxadiazol - -5-yl, 1,2, 4-oxadi azol - 3- or
-5-yl, 1,3, 4- VO 2010/ 078809P %009/ Q8839 14 - thiadiazol - 2-
or -5-yl, 1,2,4-thiadiazol - or -ytp~L, 2, 3-thiadi azol -4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl,; 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl,
4- or 5-isoindol yl, indazolyl 1-, 2-, 4- or 5-benzinidazolyl, 1-,
3-, 4-, 5-, 6- or 7-benzo- 5pyrazolyl, 2-, 4-, 5-, 6- or

7- benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-

or 7-benzot hi azolyl, 2Zn.wHich Eﬁﬂz ﬁe3 ) li“ @%g@&@bﬁ@sﬁhdméfe |ﬁ

or 7-benz-2,1, 3- oxadlazolyl, 2-, ur no

1-, 3-, 4-, 5-, 6- 7- Ciﬁﬂm81 alsabqw nol yI 3-, , - or
8-cinno|iny|, 2-, - azolln

6- qui ntXal i nyl , 2-, 3.L 5_06erg)tes 9’? %rr grﬁl-ﬁeﬁe‘ﬁ g)éfhyéy i‘@’%%@@?i'ﬁmf’d"
further preferably 1, a'vremeoz-pghogﬁpl 5-yl, 1, 4-benzodi oxan-6-yl,

2,1, 3-benzot hi adi azol -4-, -5-yl1 or 2,1, 3- benzoxadi azol - 5-yl or
di.benzof uranyl. The heterocyclic radicals may al so be partially or
fully hydrogenated. 15Irrespective of further substitutions, Het can
thus al so denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl,

2, 5-di hydro ,
1’ 3- di ol ant%4 Il’]%ﬁat thégﬁ%é iléer%llt'é@/lfrong%%%?ﬁgqnpfugcgo%qlHﬁed'llyg{l eS by,
-3-, -4- or -5- matme;ﬂtwﬂ Hselivalyaing- cztr-hyd«rczgenolﬁsmgagenbr

-5- pyrronI 201-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or

-4|mdazoly hy ra ol yl,

t et r ahydr o- énd/gr' g b%fse Og aﬁg#%fztgpﬁprrhglae] 'SCHQH‘?'geq'”?O o\ée i Ttg’salis.
-4-pyridyl, 1234tetrahydro 1-, -2-, -3-, -4-, -5- or -6-pyridyl,
1-, 2-, 3- or 4-piperidinyl, 2- 3- or, 4-norp hol i nyI tetrahydro-2-,
-3- o0 4- fkheueysnd @emmtl@e(aaq‘cals_D ﬁdl%xﬁnamd R: lzlavenﬂwe-rﬁeyshl,ngs

f‘????f’ﬂ?a.ln godtpdYop e bl | s it M0 Bty 0. 1 2.

-3-, -4-, -5-, -6-, -7 or -8 qU| nonI
1,234tetra dr o- -6-, -7- or -8-isoquinolyl,
2. Qg“? tes gk, 'Syﬂ@fa'@ﬁh%@iaeam%é}ﬁaﬁcfpdla@ﬂdmmy|2 3,45

furt her m)r e egapl tR | I

3,4- nmetshy| er?gglefgxygﬁé)r?yﬁz',a’%%ﬁg yd{gfée%%i féoe%)? %Qlﬁ%w quthermore ethyl,

et hyl enedi oxpypiydnisbprcyi-tidylf ISUDUMIB;GJEYH)@?W t@)ﬁylilﬂiﬂleﬂ.ﬁhermore also

2, 3-di hydr obenzqf zin %2 oxonet hyl enedi oxy) phenyl or
al so 3, 4- di W fyg J&H OSSHBF’I%H%BX%% ) 2-fr 2. 2=djinethylprongk ﬁlﬁtéy
preferably rdoyl3 y4lr che I‘ﬁl{&“ 1y df §- 27 @X0 any.

3, 4-di hydr o% @efz));(oﬁ@l)hh| o Sillng;;gjrlqn yép%mtgl'ﬂ )(d]rg‘b%nz){b%azgllbr @é or

2- oxo 2 3- dﬁt@rdrmeﬂswﬂmtﬂzm gnz emyabutym @mypn@ﬂmg@%ﬁw EP%ﬂQﬂlzeosssg

2-ox0%, 5- TRV BT b e 5.1 pe AT FORA dBEReO G rsepabY, for

example, trifluoromethyl.
A very particularly preferably denotes alkyl having 1, 2, 3,4, 5 0r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

35 tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethy! or 1,1,1-trifluoro-
ethyl.



SHet particularly preferably denotes a nonocyclic aromatic

het’er ocyclwohamirgosl to 4 N, 0 and/or S atoms, which Mpyrh@:009/008839
unsubstituted or nono- or disubstituted éjy A Het very particul ar%

pref erably denotes pyrazolyl, pyridi ny'l1 pyrimdinyl, fury!, thi enyI
oxazol yl, oxadiazolyl, im dazol yl, pyrrolyl or i soxazol yl, where t he
10radi cal s may al so be nono- or di substituted by A Het i

preferably d@pélkeéikﬂ d(@?élbglk?[?}|prefBVéHith3F|bfé\él oy\,\}?g{re hbﬂ‘)fé ptyl, cyclo- y

pi perazinyl, oxazolidinyl or im dazolidinyl, & rad
al so be monoPeryl, evelabexyl Dsyclobeplyl.=0 and/ or A Het i very

ot phol 1yl A EEEEIBHS néRa% ThePariiind ortimne B SRbRAYHY WA o
radi cal s maymaMaoh bie aﬂ&i‘tﬂﬁﬂ%@dmcbhy fbu%@y@f%ﬁf&%@ﬁ%ﬂ@nﬂt es
thi azobediyl, thi ophene s@é{ ?ﬁsf ur andi yI yr r ol edi oxa- Zol ediyl,

i soxazol edl er@‘ggpg@‘@q nyethvll bwl@ewmopyl 2-
t hi adi azol e%?é ho g{ng?ﬁ qﬁg%%%g?%&gm nedi yl, pyridinediyl or

pyrim di nediy y al so be nono-, di- or
trisubstituted by Hal and/or A, 25very particul arly preferably

t hi azol edi yl ,é‘:{rﬁgg he@giji |1, furandiyl, pyrrolediyl, oxazolediy
i soxazol edi y é%‘ﬁﬁ unranehsr dlnsar) or Hfﬂi&i‘@ﬂeaﬂ(?lhast1hl2a3 4,5
oyt i i nodi S CIneEl® ot Bty BEhOEE KRR ARG ATINR propy, jso
gart icularl ;prppgtf euyhl igolsutgl, s€b- buT;Hromm@ertyltﬂmﬁheweré aled,pemityl, 1- 2-or
adi cal s whi no t may. be identical or different
.e. are i noéﬁ@gﬁg'hjyty&f{ inel@ ﬁ '”%?H@@Mpbﬁﬂ&gpr@f)y't hexylof miba |

may have ones. Q{rﬁﬁ{eqhﬁﬁéﬁ@,] 1centyes and can therefore occur in
vari ous stereoisoneric fofrns. The forhnula | enconpasses all these

fornms.15 WD 23)26/@738@@QF&:WTEQQIQW}ODB-SGQ-etmﬁbutdeeeihgih—hgheythylphmyi

i nvention r rticu nds he formul a |

i whi oh-ar - EEF2hBR I bRE S22 oSS RS AR Suri B PR 5
meani ngs md;;uaarbedx@mg}@mfﬁmrgn@ﬂ@jgerred groups of conpounds may be
expressed by the follow ng sub-fornulae la to Il, which conformto

the fornul a& VEREPRRICKIATYPrefrsablydiermtes ﬁ@tthsdeehhgh@fwu inogropat, dautyl,
detail h whi ch
101 1 |apaendr s R 8L BRon S EAGE sefl ity 8 Mk dmme®Vl oy of edtyi

oxazol edi yl, isoxazol ediyl, oxadiazolediyl, pyrazolediyl,

i m dazol edi yl,, azol edi yl, pyridazi nedi yl, pyrazi nedi yl,
pyri di nedi yl o?re%flaghﬁ%ﬁ”ﬁg% r‘ortéti n | bRdenotes Ar or Het: in

| cRzdenot es fyg2QLKly dddrbd bQPonlﬁyﬁy}rﬁ'lrﬂ}E,rB()JrlmlﬁH{yY, furﬁ , hh %W,, ox328y,

¢ oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl. each of which is monosubstituted
w25 by A or [C(R%);],Het'.
R® preferably denotes H or methyl.

R* preferably denotes H.

30 n preferably denotes 0, 1 or 2.
p preferably denotes 2 or 3.
q preferably denotes 1, 2, 3 or 4, very particularly preferably 1.

35 Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,

0-, M- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-

phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-



20zol yl, oxadi azolyl, imdazolyl, pyrrolyl or isoxazolyl, each of

which is nwoosubsiedout ed by A or [C(R3)2], kletl; in | dR}¢qNALER/ kRS
met hyl ; 25in | eR4denotes H, in |fArdenofes phenyl which is nono-,

di-or trisubstituted by Hal and/or CN, 307 i n | gAdenotes unbranched or
branched al kyl having 1-6 C atons, in which 1-5 H atons may be
repl aced by F, 35and/or in which one or two CH2 groups nmay be

repl aced by aMMﬂB?WB@PWQ@W@%BHaW?B:, éﬂ;}—g% é‘—mirﬁé f-es a

nonocyclic aromatic heterocycle having 1 to 4 S atorrs,
whi ch may bea¥rfssbenipdenyt omoie 0o p-atietamistaphengll obymApr p-mathoxy-

ol yi - oxad: BOSTg His allrelGpIBhem ity P b W et Hony BERY, prah
radi cal s nayoapsu,ﬁwimeﬂqﬂamrno%w,td-t Hi-eft pbw,ﬂ;dimtﬁyibhm%ééisaﬁw

i peridinyl, rrolidinyl, norpholinyl, piperazinyl, oxazolidinyl” or
ipm'pdazol i )(;i ngﬁ%fnm g HeP-Mhdtdamingphany oob en N d¥-disiteylaetina)ut ed

RO Ry L T T TR
20 e o it oo e ede sty
byr i i nyl . pyTGRAPREIY. Pyt of R-mehyislifeniiahedeo-am i prexanophenyl,
10 0-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
" p-aminosulfonylphenyl, furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
. 3,5-difluorophenyl, 2,3-, 2,4-, 2,5- 2 6-, 3.4- or 3,5-dichlorophenyi, 2,3-,
2,4~ 2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2 4- or 2,5-dinitrophenyl, 2,5- or
15 3,4-dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-
3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,35~ 2,3.6-, 2,4,6- or 3,4,5-trichlorophenyl, 2.4 6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
20 chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chioro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-flucro-4-methoxyphenyl, 3-
amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-

7y

25 chlorophenyl.

Ar particularly preferably denotes phenyl which is mono-, di- or trisubstituted
by Hal and/or CN.

30
Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazalyl, 2-, 4- or 5-oxazolyl, 3-, 4- or o-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
35 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-

more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yi, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-



oxazol yl, oxadi azolyl, imdazolyl, pyrrolyl or isoxazolyl, each of
whi‘ch i s nppaguaskdgbut ed by A or [C(133)2] Hetl, R3denot $%E,ﬁlp%109/008839
nmet hyl , 25R4denotes H, Adenotes unbranched or branched al ky avl ng
1-6 C atons, in which 1-5 H atons may be*feplaced by F, 30and/or in
which one or two CH2 groups may be replaced by 0, Ardenotes phenyl
which is nono-, di-or trisubstituted by Hal and/or CN, Hetdenotes a
monocycl i c agpimhrd-Nejes ,gﬁt,@i-ﬂh?é/di%k -t B3 4 Dl a{%\@i?%é&!@r%w’

whi ch nmay be unsubstitute nono- or di substi't ute / .
2010/ 078909FEMEPRYOSATOBBRYazIg, Hel:, dendt &s, G orohincipdlj 4 orei-iscat ed

het erocycl e hayi t 2_N.and/.or ,O at , i may be
nono- o%/ di s'ﬂﬁélyﬂgﬂi}%"?ﬂyﬁz\,zﬂdxOF@PE%*F‘@W%H 13@'(%{;%@oé:%rcﬂ§?9aé‘?f),
SHal denot es fyragblyl, Br, 41 5l ,6-48T0b88zékazblyl B-, 3-, ¥, & of 7 B IHRNGLER,
t hi azobedi yl ., thiophenediyl, furandi EI , pgrrol ediyl,

oxazol edi yl , 2+ dox&z Bt ea7yienzethiaralvloRe di-yb-, 6ppr azt@ﬂrezmqtblazo!yg%—,l 5-,
10i m dazol edi yl .- {.0i,adi azol edi pyridagi pedi yl, razine- diyl ,
pyri di nedi yldé o{#r’?[)%rgl"%@dﬁéeé}%%&d%h%t’ C}s’ é«r ?,OF% I—Zt?'pgiﬁblgﬁ)gﬁel : 3y 4-,
pyrazolyl, ph BdiTdr,8-Ryguimoliinyd, 4-fau gl ,7-tdhisesinholir\boxazolazl 6-, 7- or
oxadi azol yl , i midazolyl, pyrrolyl or isoxazolyl, each of which'is

monosubst i t B-SHNAFOANYr 51 @ Rapiroxeliayl12-, RaoteBot Er18-3H-banzeyl,4-
10 oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-yl or dibenzo-

furanyl.
The heterocyclic radicals may also be partially or fully hydrogenated.

15 Irrespective of further substitutions, Het can thus also denote, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl, tetra-
hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,

50 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-
, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
-2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,
2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-
pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-

T
H ;
. 3

25 pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperaziny/,
1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- -6-, -7- or -8-quinolyl, 1,2,3 4-tetra-
hydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3 4-
dihydro-2H-benzo-1,4-oxazinyl, furthermore preferably 2,3-methylene-

20 dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxypheny!, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)pheny! or also 3,4-di-
hydro-2H-1,5-benzodioxepin-8- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyt, 3,4-dihydro-2-oxo-1H-

35
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-



Rddenot es H, 20Adenotes unbranched or branched al kyl having 1-6 C

atonms, in waiKhydrieH atoms may be replaced by F, and/or, | ' e
or two CH2 groups magy be replaced by 0, 25Ardenotes pherﬁ)ﬁ%\/}\‘%ﬂg&m?sgg

nono-, di-or trisubstituted by Hal and/ ¥ -CN, Hetdenotes pyrazol yl,
pyridinyl, pyrimdinyl, furyl, thienyl, oxazol yl ,

oxadi azolyl, imdazolyl, pyrrolyl or isoxazolyl, 30where the radicals
may al so be e | ' | : ' denot.e L perdinyl,
oyir ol dinyl Smgggopt%[)nﬁﬁh@ﬁ%lgltgé gg}@iﬁ)lﬁdoé‘?E-%-?,%n&h%r%mdoqe Y b
oxazol i di nyl oxo-2i3vldgdodbatizinidazelyer e t he radi cal s may 35al so be
nono- or disubstituted by =0 and/or A, Haldenotes F, C, Br or I,
denotes 0, 1, 2, 3 or 4; WD 2010/ 078909PCT/ EP2009/ 008839 - 19 - and

phar maceut i cakl yaHea - | 1 i
el Udbng. s up aeO R 43Pl By RS et Rl R SRR Raving
formul a | andtakdy, Dendons witorgs nehishimbg beamsubstitutgat epavoaio- on diLe -
I n addition,§t§}rj%o red by nmethods known per se, as de- scribed in the

literature ( te in the standard works, such as Houben- Wyl ,

Met hoden derHet | setian Fafe Mggﬁg@ NiGri sty
Geor g- Thi ene- \_/e??gg, St u?%g(t)f to be p??giré%e&ﬂhgg}&'ﬁgggﬁ”ﬁﬁwi’ furyl
condi ti ons whie/W!.a@zrivbvaxadiarogi imidazolylopytroly! srisdxazddt whass tHese

can al sp be ri s_kno e e ich are not
ment i oned he@?@%@@{aga@é?%gébgﬁ%i O'}iqgs‘\é%ﬁ&ﬂ{?ﬁ@g the formula I can
preferably be obtained by reacting a conmpound of the formula Il with

@a _compound of the formula Ill. In _the conpounds of the formula I'll, L
preferably ddfbireaferably denotgs pipegdingl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-

zolidinyl or imidazolidinyl, where the radicals may also be mono- or disubsti-
15 tuted by =0 and/or A.
Het' very particularly preferably denotes piperidinyl, pyrrolidinyl, morpholinyl,
piperazinyl, oxazolidinyl or imidazolidinyl, where the radicals may also be
monosubstituted by A.
20
D preferably denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyi, oxa-
zolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl, imidazolediyl, thia-
diazolediyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by Hal and/or A,
25 very particularly preferably thiazolediy!, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl, imidazolediyl, thia-

diazolediyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediy!.
30 Hal preferably denotes F, Ci or Br, but also |, particularly preferably F or Cl.

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

- The compounds of the formula | may have one or more chiral centres and
can therefore occur in various sterecisomeric forms. The formula | encom-

passes all these forms.



20 free or reactively nodified OH group, such as, for exanple, an
act’i vat ed wet®roo7@spol m dazol i de or al kyl sul fonyl oxy havipeg,gk»6nofeossse
atons (preferably nethyl sul fonyl oxy or iéifluoronethylsulfonyloxy) or
aryl sul fonyl oxy having 6-10 C atoms (preferably phenyl- or

p-tol yl sul fonyl oxy). 25The reaction is generally carried out in the
presence of an acid-binding agent, preferably an organic base, such
as DI PEA, triethylamne, dinethylaniline, pyridine or quinoline. The
addi tion of an alkali or alkaline earth netal hydroxide, carbonate or
bi - 30car bonAtecrsingindbadrvesdion relates, e alartisilar, &f theheorapaands of the

al kal i ne ear . : I ot assy. sodi al cium or
caesi :Jm nayfogwg%{ ngg@gﬁti%qe%%%goﬁh%%ﬁbaa '@r#’éjaq%héﬁﬁhgﬁféﬁ% pﬂéﬂéﬁ ,eg
the reacti onmebningssinbietteeabevd. SERS Bréfated dqatadpééf gy pouh@®may be
reaction ten%gé atgéFfal s between about -30 and 140, nornally between 0O

and 100, in PHES ¥ thfollouingpebrfosuuianda 4 Huwhdb. conf@m to the for-
2010/ 078909RGTH - Ui Le iLnert solyvents
are hydrocar bonf?gggﬁ%gg%ﬁg%éﬁé&aggt ro egsfﬁﬂogé‘?@m ?'ae%é%rz%‘%g’,! thf"&? L‘i@%e
or xyl ene; cimeaningeinditabedifortias bermsula $usit iasvHigh chl or oet hyl ene,

1, 2-di chl or oet hane, carbon tetrachloride, chloro- formor

di chl or onet hane; al cohols, such as nethanol, ethanol, isopropa- 5
nol, ni@ropagpgk, npbut anol 4 QotdLitia 0P ki ' |
et her, diisopropyl ether, tetor aﬁ%‘?%’%@gﬁ&QI?E&%E%Crﬁwdﬁgéﬁcr@;ﬁ pgf@i%’?{y"
et hers, such as ethyl ene ghpeoledipnieneaiojédiph oradiagtieyly! givihazolediyl,

et hyl ene glycol dinmethyl ether (di.glynme). ketones, such as acetone or
but anone; ami des, such as 'M%‘#ﬁdﬁ?a PRRIEAY. RyEdasngd b pyrazinediyl,
di met hyl f or mam de (DMF); miridide®Byl ob bohinfSindgif-oni trile; sul foxi des,
such as di net hyl sul f oxi d(raw(rDIVBe%?s;, cg?bon Hi sﬁr’fi de; carboxylic

aci ds,1such as formc acid or acetic acid; nitro conpounds, such as
ni t r onet han nigr obenzepe; .est.ers uch as ethyl ace- 1lbtate, or
m xt ures of qpﬂfe) saFiEd sol vec%t%&te%fzpfyﬁﬁar preference is given to

et hanol , toluene, dinethoxyethane or THF. 20Particul ar preference is

given to the reactipn with triphenyl phosphi ne and an azodi car boxyl ate
if L denoted"df i Rthe cofisowirmsPyRzelk pyoding, oyrimidinyh fumyl, shieagl oxa-

h [ [ f bl ' i n THE b
15 amb 5. 250ompounas. of U PR MSRE T brEPRESL ey abrg 6

obt ai ned by converting a madtleal mBhosmstnntellby A@é@ﬂ@}){]ﬁﬂetﬁﬁdi cal Rl
and/ or R2 by i) replacing a hal ogen or hydroxyl group by an
al kyl radical, a hetero-
inld R? denotes H or methyl;
L 25 inle R* denotes H:
inlf  Ar denotes phenyl which is mono-, di-or trisubstituted by Hal
and/or CN;
30
inlg A denotes unbranched or branched alkyl having 1-6 C
atoms,
in which 1-5 H atoms may be replaced by F,
15 and/or in which one or two CH, groups may be replaced by

O;



30cyclic radical or an aryl radical, ii) converting a carboxyl group
i nt'o an amydo1ddisdged! Kyl ating an ami ne, iv) e Lfving a
hydr oxyl grouﬁ.lé/%ﬂgbogv\o 2010/ 078909PCT/ EP2009/ 008839 -21%%&’2&1’9"’%8839
Furthernmore, free am no groups can be atYtated in a conventional
manner using an acid chloride or anhydride or al kylated using an
unsubstituted or substituted al kyl halide, advantageously in an inert
sol vent, suc s 5diehl oro F.: [or . in the presence, of
a base, suchn]alz1 trﬂ-bget hylg(?nﬁér}gg%r'ﬂéggl ||Iﬁga?8%a%9%%{98¥ﬂ$g§vgﬁ WA
-60 and +30 . The conpluGdsndibr Sheofngl Whidkembay GRNUAIUHSARRED R nitsho-
obtained by |iberatl10ing themfromtheir functional derivatives by
sol volysis, in particular Wy@i%?%i@ﬂ t?}f"""'*by hydr ogenol ysis. Preferred
starting materials for the solvolysis or hydrogenol ysis are those 15
whi ch ontai n correspondi ng protected am no and/ or hydroxyl groups

i nstead of o¥idior Hete fredertespyeazdlydrpymigdino xyyringittmyhSuryprifeeraixs-
t hose which carry an am no-protect.ing group i nstead of an H atom
bonded to an N atom for HpP2e 'ﬂ%@éllMﬂid@ﬁog’gWUPMPB'WéZ@Mk Hihege
|, but contain an NHR gr i j j ”%}]f' 1-NQs i .
group, for exanple BOC or qggcr:g%aa}gr}?tggaadﬁoo?éan ?r%%g{@géfbg?énce
is furthernore given to starting materials which carry a

hydr oxyd - pr ti roup jnstead of . .the H atom of a hydroxyl group,

f or 25exarrpﬁbqfhogge€hi ch i%}#%#’m‘%%’”f%emfr@ﬁmva morpfigtinde RiPsrazian.

R' 0- phenyl group (in whi chodzoliging! &Mﬁﬁ%ﬁﬁliﬁﬁ{yﬁt@%rbﬁﬁe?éﬁeﬁl}s th?%Ps%d
e -

~%Of a hydroxyphenyl group. 30It is also possib or a plurality o
identical or different - piroiedpear disuhstitateil by =RyandoyA; gr oups to be
present in the nolecule of the starting material. If the protecting

groups present are different fromone another, they can in many cases
be clepyed dhflkselcti vel ylerdfddhthidaediyiathiopheraiACtirasdigr %g%lédf?y!,
known in general terns and relates to groeggs which are suitable for
protecting (bl ocking) an &heReleghbupoxaroletiyloprrdisndpdy!, Eyrandedipiss39

- 22 - against chemcal regagdd ivi O - fter the
desired chem cal reaction has Z(b&gdﬁy]bgﬁar(ﬁé%o%g@){&g@gé\ﬁggéﬁl'%’y%%zéné"
nol ecul e. Typi cal diyl, pyridinediyl or pyrimidinediy!,
20 R’ denotes Ar or Het,
R? denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,

oxazolyl, oxadiazolyl, imidazolyl, pyrroly! or isoxazolyl,
each of which is monosubstituted by A or [C(R%);].Het’,

R® denotes H or methyl,
25 R* denotes H,
A denotes unbranched or branched alkyl having 1-6 C
atoms,

in which 1-5 H atoms may be replaced by F,

30 and/or in which one or two CH, groups may be replaced
by O,
Ar denotes phenyl which is mono-, di-or trisubstituted by
Hal and/or CN,
25 Het denotes a monocyclic aromatic heterocycle having 1 to

4 N, O and/or S atoms, which may be unsubstituted or
mono- or disubstituted by A,



of such groups are, in particular, unsubstituted or substituted acyl,
Sar‘al koxymeioaeho/emge@r al kyl groups. Since the am no- prot gehifigo@oasias
are renoved after the desired reaction i‘é?r reacti on sequence), their
type and size are furthernore not crucial; however, preference is
given to those having 1-20, in particular 1-8, carbon atons. The term
"acyl group” is to be understood in the broadest sense in connection
with the present pHegless. d@rhétels%%Bﬁ@éy@i@lﬁat%%boﬁel‘%%ci}%?éjhé\,rriﬁg“I to
al i phatic, araliphatic, aromatic or heterocyclic carboxylic acids or
sul fonic acids, and, in pa?iN aut/ar O atokus ywdichoray be araricey digubstiy|

and especi al ly aral koxycar r S m es such acyl
groups are al kanoyl, such @gg%ég%yﬁjfgpQU%WP%ﬁaCﬁ&aﬁgw|0,><¥gen),
ar al kanoyl , such aHaphenyl gatitgs F, @108t or SUCh as benzoyl and tolyl;
aryl ox§al kanoyl, such as POA; al koxycarbonyl, such as

met hoxycar bonyl , efhoxycar®mies 0212223 ©F hehl or oet hoxycar bonyl , BOC
and 2-i odoet hoxycar bonyl ; aral koxycarbonyl, such as CBZ
("carbobenzoxy"), 4-nethoxy- 20benzyl oxycarbonyl and FMOC, and

aryl sul fonylin lsuchDas M r ,déﬁn‘teamiafhﬂ'ediyl?ﬁleibphéﬁéid@lm‘mgnﬁryﬂtp@@ﬁoilé‘tﬂyrf
groups are BOC and Mr, furthe r&pre_ CBZ, Fnoc, benzyl and acetyl. he
term "hydroxyl - prot ecti ng %&’k‘ ylsispxazaipdiyl, padiazpiedybrararoledivhs
25and 1@l ates to groups ' SUkt; [ Xyl
group agai nst chem cal rgﬁ%ﬁﬂj@dIgllt’jlttﬁ%@é%%gﬂﬂﬁ@%%\?@%ﬁ@%gbg’e
desired chenical reaction digsppedinedigt oi petimidinesligewhere in the

ol ecul e. Typical gf such ‘%’B‘O§$S are t he above-nentioned
unsubstituted or s ‘_ftzsti t uted'e %/f\ B04&tal kyl or acyl groups,
furthernore al so gkkyl 9r s I i : :

hydr oxyl - protecting groups ar éeig?ra'gghr‘gi%rﬂgﬁ/rliidfmgyyﬁgw},éwgg&
again #ter the desired ch@zoyl axedEzol, ioridazsiy pymolgkouisocazolyl,

preference is given to gra vi-ng.1-20, | articular 1-18, capbon
atoms. Exanpl es 35 of hydret)é%ﬁl ‘5}3"?"@?@8\? Wé‘oéP@?fBE eéirt@{AiQ{t[éﬁégﬂhé?{,
tert-but oxycarbonyR; benzydenopediHtdrabetmgPy! . p-tol uenesul fonyl,

tert-butyl and acetyl, where benzyl and tert-butyl are particularly
preferred. The codH gr oupslangteshartic acid and WO

2010/ 078909PCT/ EP2009/ 008 - Ql ' id ar refer
protecied in the form of ?%Z}OFQ%QWr—%ﬁﬁ%&%@f%ﬁ@e&%%@@mﬂ i"@é
Asp(OBut)). 5The conpoundstomst he fornula | are |iberated fromtheir
functional deriva- tives - (&g_&)&nii nlg on the protecting group used -
for exanpl e using strong dRMICh hR/HRlQGEdaY PeusplagedbX for
perchloric acid, but also i r iAQr gani i ds, as
hydrochl oric acid or sul fﬁé&%g?@ﬁ&i?rﬁ%%’ﬁ%% @%ggrgbr@ﬁ){/ﬁgée@%%gg
such as trichloroacetic adyd), or sulfonic acids, 10such as benzene-
or: p-txd uenesul fonjc acid., Th resence of , an additional inert

sol ven%y i s possibl'd, but idgnﬂfﬁsp%'?%ﬁﬁ‘éb@s?a?% degr irswbstiiuted by
solvents are preferably onrganhg/of@q exanpl e carboxylic acids, such
as acetic acid, ethers, such as tetrahydrofuran or dioxane, ani des,
such as DMF, 15halffjenat edengtesoyapalik pysdiokl, agridiidinylofuopietiiamd,

furthernore al so al cohol s as_net hapol ., et hanol or, isopro ol ,
and water. M xtures of th8*%%@9%95%5("?“?8@&“%2\9&3@@%& FH i WBE‘gre
sui takjpe. TFA is preferablyhens ek raHicxs assy MisbMlhoREdbt HRObSftufed
further solvent, and perchloric acid is
by A, '
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
Hal denotes F, Cl, Bror |,

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

35



20preferably used in the formof a m xture of acetic acid and 70%
perchloric o6k 4 he ratio 9:1. The reaction tenperat

cl eavage a\r‘gﬁgg%éaﬁ?daggeousl y between about 0 and about 53;63%?%9(99&)58%%
between 15 and 30 (room tenperature). 25%he BOC, But, Pbf, Pnt and
Mr groups can, for exanple, preferably be cleaved off using TFA in
di chl oronet hane or using approximately 3 to 5N NCI in di oxane at
15-30, and the FMOC group can be cleaved off using an approximately 5
to 50% sol uti on of dinethylam ne, diethylam ne or 30piperidine in DVF
at 15- 30. Thandlphaymagelmqmlty:msebtel spied tdlnopeed aad stdreoRBhitds Acdésf,

hi sti di ne, aspﬁr@a 8@ am ne and cysteine. They are cl eaved of f,
dependi ng on'€ ’§5‘ sWgrenidn @ldales:, using TFA / 10%t hi ophenol
with the trityl group being cleaved off fromall the said am no
acids;50on use of TFA / anisole or TFA/ WD

2010/ 078909POTE EPRUBANNS ]S 39e fordila | hd st thel startony yatdriald fortipibir

f Hi d Gn is,cl d t th
S Bi de chapiERrattiard, fadufion HeReibhIBRISKIPHARS G ager o
enpl oyed to giriferiCih tAE Gterbturd %fo'@%lxﬁﬁ'}ﬁ?éjupfﬁe é{ér(’i‘&’d Wolkse¥@pLe. TFA

i n di chl oronet hane. Hydrogenolyti cal renmovabl e protecting groups

(for exanpl eH@QZemWB}EInWthodﬁndbm@aemmendIHemirelciMeéhammbéOr@n|c:
hobre- ot al SHpSHRT 6Bl ThiaRy Bl 7557 B o B dieciseiasy TaRbion -

support, suctorasitioras Whith. ar@Wno@all gnd alivanNe SolBee Peéckt‘l%g UQQ'C@ﬁt ed
aabove in particular, for exanple, alcohols, such as nethanol or

&t'hanol , or %Jﬁ?@gsmagﬁmf%@fanmowm@g@wh%@emtMw@lehwere
carried out g 5[@?‘?ir g%pr es between about 0 and 100 and pres- 15sures
bet ween about and bar, preferably at 20-30 and 1-10 bar.

Hydr ogpenol ysis of the CBZ group succeeds well, for exanple, on 5 to

10% Pd/ C in t hanol s]1 n%L anmoni um formate (instead of hydrogen)
on P/ C in repHRAENABIER fomuip) ca Prafarakil batabiained yirsaeling at her

forms The s@jrfp @@rm)emm@Sfo %rﬁww é}eoﬁqﬁ %?ﬂlié%?m%ﬁ‘é’pPe used in

their final non sal t form t he” present ‘i nventi on
al so enconpd@sibe ceBpcundssyd tid fmri‘raﬁallctd_npmfemly ﬁelﬁditesf(mﬂmbfart het &

har maceutl accept abl e .sal t whi ch ¢ be derived from.various
gr ganig, and f%¥§ %eﬁi&rﬂgd’gﬁﬁ (ﬁ?&gé%uﬁbf%ﬁ re@nevwAn aptivatedar t .

Phar maceut i caltdy sAGRRPAAINHE o?%lll% téd?f IgX Lé{ﬂé’fﬁ

formula | are for the npst part rep fy:;%@@ngccg%n ongﬁréf&%r?&js

| f the corrpdﬂﬂtﬂly&ﬁlu|fphélof<bDﬁtﬂfhlolromeﬁtmuibnaloo(a} or bpgulfogy lmxp hawing of
its suitabl I reac he cogpound with a
suitabl e ba;%e odg][V Q{%gfeégﬁgee%ﬁ%(&l %Jé‘ré]g THYPYdn salt. Such
bases are, for exanple, alkali netal hydrOX| des, including potassium

35hydroxi de,_sodi um hydroxi de and Iithi um hydroxide; alkaline earth
et al “Nydr oxieEeacsos s agneyafly Gﬁfrwﬂwmndbe areserekaiian hyidiindide:

al kal I et al, alk Leasy i A o AP L LLRRS S%?F?é/i\.l neﬁ]ylaan[l]%esalméjtﬂ]yl—

pr opoxi de; &
aniline, pyridine or quinoline.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or bi-
30 carbonate or another salt of a weak acid of the alkali or alkaline earth met-
als, preferably of potassium, sodium, calcium or caesium, may also be
favourable.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and

140°, normally between 0° and 100°, in particular between about 60° and
about 90°.

35



WO 2010/ 078909PCT/ EP2009/ 008839 - 25 - various organi c bases, such as
pi peri di neyqdi (gggglanine and N-net hyl gl utam ne. The al_uni ni l.ts
of the conpouggg of the formula | are |likew se includedr%ﬁh&?ﬁghiggé
of certain conpounds of the fornula |,-4@rd-addition salts can be
fornmed by treating these conpounds w th pharnaceutically acceptable
organi c and inorganic acids, for exanple hydrogen halides, such as
hydr ogen chl gri r.am hydr ogen .i odi de,, ot her m ner al
acids and co??@§§§ﬁ§¥%%ﬁ%api@eﬁﬁgﬁg%ﬁ§ag%gﬁgg§agﬂFFhFE?hﬁﬁt AP8%0or

phosphat e anpetrbleuhi &iber dsehzehkytoluensloreyleas yéoiiRBat§Srocisnd0 as
et hanesul fonate, tol uenesul fonate and benzenesul f onate, "and ot her

organi ¢ aci d¥u&h@® OEHIVRNRYy Tsdichiemethaste, catham teyagblerigeeshloro-

Sl cybat o, ot APACITHEINCR®) RERols R iomahhl Al adR:
accept abl e aedldngudpanannitatandlordaértitheanspbendsueh dshiefigl stHer, |
10 e 1 0B S e AL T S S 0 S o
bi sulfite, bapnehe gleti¥hdhdne mpﬂoﬂb%thﬁgmg%ﬁglén%@%@ol dimethy

caprylate, chloride,  chlorobenzoate, citr pentahepropro :Ett e,
di gl u- 20corether (dplyyu) prtopbsspivht a5 adktone roolhertaraates amides, such as

dodecy{sul fat e t hane- sul fonate, funarafe al act e e (frommucic
af:i d) ,1%? a;i;ﬁ;%ﬁ“éﬁ%,ﬁ@ﬁ%&ﬁ?@fﬂgﬁ&%ﬁﬂf&{&@%(bﬁ@aﬂ%?& such

| ycer ophos €etoRBAeS YGIFD 2 , - e,
%%i‘;ippurat e, hydr_ocﬁl ori de, h;/drf-sgrgﬁsig, hysgrsglhggpgg,gﬂ&%)’ B8
2- hydr oxyet Hehdgi| GREPRXWIC acits, 88¢h iasdormisradia or asetic aSBunnoatcen-
lactate, | acﬁ&mﬁ%tn %E(?h a%tmggg%:ggcﬁ@rgg% Onaeé:%éte@?,nguec:lhaéseéthyi ace-

met aphosphat’e, anes

nonohyfly ogertatesp maikire@ ohgehédialsenesid f onate, nicotinate, nitrate,
oxal ate, ol eate, pal nbate, pectinate, persulfate, phenylacetate,

3- phenyl pr opi JH&aH@r PRBEYINEtis givEnpiecipRBalatauenhtdiaicthaxyethane o s
does not repggsent a restriction. Furthernore, the base salts of the
conpounds according to the invention include alum nium ammonium

cal cium copper, iron(lIl), iron(ll), lithium 35 magnesi um
manganese( | IF!,c)m rrlan ar}ese(l I_%, B%t%t assi um sodi um and zinc salts, but
this is not THIERAERTRIErGNE T8 SMAN 18 thegearlan with tiggharyéphosphine and

above-Tent i 1 i i t jU I i
Teral salts T SnerEB PR ST et Gnk 1oy e
pot assi um dndhisinasal kel ieaetienis prefertobly satied otairc THM @tridmpagaesésim
Salts of thg} %fc\)lngourggs af ,Lhe formula | which are derived from

phar maceut i 5 9 B¢ Sf] Bl e organi ¢ non-toxi c bases include salts of
S5primary, secondary and tertiary am nes, substituted am nes, also

i ncl u%dﬂug naturally occurring substituted am nes, cyclic am nes, and
basi c 9%on eXc¥BRgenrds ebihesformola lesampirieamgian preferabét bé obtaiced bgi ne,
G eyt ooy BB Bl B RE LB L aR0uR] R shlRFRE N 0
2-di et hyl ambyoet hanol , 2-di met hyl am no- 10et hanol, et hanol am ne,

et hyl enedi amg ne, N-et hyl norpholine, N-ethyl- piperidine, glucam ne,
gl ucosam ne} hi st gAY BrlapaRiondydraapgpip bwaan méky! radice aa etero-

| ysi n%, megls Eﬁl?d‘l%di(%‘!%‘?’éWé -F}a%c%cfam ne, norpholine, piperazine,

pi peri¥di ne, go yam ne resins, procaine, purines, theobron ne,

15t ri et hanoliam ne cohvértinhyd earboryl group@itbydresini, tripropyl am ne and
tris- (hydraxymet hyl )net hyl am ne (tronetham ne), but this is not

i nt ended t o"Pepr e SEYAURGAXAMIRG,| on. 20Compounds of the present

i nvention hch ¢ i i L -contain- ing groups can be
guat er ni se\é\wt}si ng%g{g]egh‘?gB%lsjﬂé\ﬁdrggl(g%Qﬁ&) al kyl halides, for exanple
nmet hyI3,5 ethyl, isopropyl and tert-butyl chloride, brom de and iodide;

The exchange of a halogen atom is preferably carried out under the
conditions of a Suzuki coupling.



exanpl e benzyl chloride and phenethyl brom de. Both water- and

oi k- sol ubl s according to the invention can be

usi ng such@ggﬁgﬂggg% The above-nenti oned pharmaceuti cal Pg:gﬁ%gé@%f]%gﬁg
are preferred include acetate, trifluordhcetate, besylate, citrate,
fumarate, gluconate, hem succi nate, hippurate, hydrochloride,

hydr obrom de, isethionate, nmandel ate, nme- 35glum ne, nitrate, ol eate,
phosphonat e, pival ate, sodi um phosphate, stea- rate, sulfate,

sul fosalicylate, tartrate, thionmalate, tosylate and tronet ham ne, but
this is not Fwikemeere; epasnissaioups casbei anylaiad in woonventional manner

2010/ 078909PCE/. ER20, - 27 - Particul f i s, gi
to hydrochl o%;ﬁga%aé) ‘ﬁ@%ﬁ%ﬁﬁ?&ﬁ eﬁw,ydﬁ%?Og-a;g{yi?ﬁaé‘{%h%a%bgg%%b@@é‘igg,
phosphat e, ssuistitetedrdkys bedileaddantaddrshEindanidin doNertabich g6 basi c

conpouhds of the fornula | are prepared by bringing the free base
forminto COWPE{'@FOWF[WF@ QutFF crea{ordrdbe presenceeofdebasa gugbias, tri-

causi ng the &Rtk i j Lon L. The free
base can be re ene’r g'?) ergJyggn%f ?ﬁg%m]%@&aﬂ%@gg\é[?ﬂ{eéﬁﬁ ﬁﬁgmcé@nt act 10with
a base and isolating the free base in a conventional manner. The free
base fornms differ in a certtaip reﬁ eﬁt fromthe correspondi ng salt

forns thereo hecPmRcsEps &f the farmul C%M'&%m%ﬁ&%ﬁht?@@ﬂ yderat
sol ubi{dty iiAgRRERI fr&Pl MERYSHctoMGI HQ@V&%E%I%\@Q}B&: %‘l"e'o?’r ce

however, the salts other- 15w se correspon r'es

base forns thgirelysis, asbydytrageedlysisie phar maceutical |y acceptabl e
{base-addition salts of the conpounds of the formula | are forned with
metal s or am nes, such as 20al kali nmetals and al kaline earth nmetals

or organic aPigiesed BiRfiRg h@aieﬂ%abﬁtr@rs%lga%ig@r hRERRERbHESs SRIRBSEUM

and calcium Preferred organic am nes ar
N, N - dj penzyweichypoatriicaneseonding grojectechamino shdfor hgdroxyl groups in-

di et hanol am i and N | -D-ql i i ne.
25The. base. Sare £b SHe b BHEE aptd Bl HAE AL BB iR e e fiose
i nvention anehiphepayeth Syids-braédthd §@Lbriasteadi ¢ 4nom BtbMtBb iRt BCn

with a sufficient amount of the desired base, causing the formation
of the salt N&RMcEHRAMRIASMOSTaNRISH corie fetheformubzah bbécontain an

and 1 ogh at | g Frd LR it Rotecar ShCBrORECARMEY foremilE s

f orms “di f f erCBA) mstead of an Nebpgotipf rom t he corresponding salt forms
thereof with respect to certain physical properties, such as
solubility in polar solvents; for the purposes of the invention,

however, thepepbibicd 3OH MR L¥g { ree acid
forms thereof. WO 2010/.0788909P%%Egg%’gﬂ%g@é%%ﬂ?&g’g%ﬁtclayr?’g
) hydroxyl-protecting group instead of the H atom of a hydroxy! group, for
L. 25 example those which conform to the formula |, but contain an R"O-phenyl
group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-

phenyl group.

30 It is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they
can in many cases be cleaved off selectively.

35 S . . .

The term "amino-protecting group” is known in general terms and relates

to groups which are suitable for protecting (blocking) an amino group



| f a conmpound according to the invention contains nore than one group
whi‘ch is form ng pharmaceutically acceptable salt f this
type, thec\?ﬁ\?gingt?q?‘g;nﬂgal so enconpasses nmultiple salts. Tyﬁlc%glﬁ?ﬂ%fﬂpésﬁ?e
salt forms 5include, for exanple, bitard4ate, diacetate, difunarate,
di rregl um ne, di - phosphate, disodium and trihydrochloride, but this
is not intended to represent a restriction. Wth regard to that

d ab i , ion ' . .
Sommcout 1 ont fgAinsCAIAEP RERbAS oukte SR 33 TRy BAR fne desiadyon ¢ o
mean an act i efernivgl eeotioh haldi isdercOAPiE TRE efbcvaBIe W EheOdldirild orypita |

in the formof one of its salts, in particular if this salt form
i mparts i npr SVEHFILIFRMRE @RI iRcarticyab pestbsiiutad emeubstituted ackyiaedi ent

conpared wt f i i i.ent..or any ot her
calt form of “Eyuran BERyurelBS, kb HBIRS HERHEY slte el 1
accept abl e s@movent afterf thellesiretireacting(@deactiorcssyuirge) ahevitgss hhi s
active ingredient for the first time wwth a desired pharnmacokinetic

property whi ¥RE e HtheiBiore A0k ceigiali Bewaver, pErferansgds diverstodhpes inevve

i nfl uence onpyheoph@r Ig: j ' i Lent. wt
respect to i tg t her adeut?’g%?ﬁ'%g@q %@nﬁse%d%m%ggfﬂbgﬁt fS\cl)vﬁ db
furthernore urdetsEodtio the drcadestsense irpcosnagioatwite st presentpreysd

of theshornula | and/ or pharnaceutjcally usable salts and

25st erTe(_?)i sonb eyl et e Ty et dlip6alie aralighaicn 28Patiaor os,

and option- iteYodyéht BhAIYXGIiARENS or 3RIINRY s fFa"ﬁgr Wﬁ%gg@?!alko%.
osage ich

fornmul ati ons can be adm niStered in the formo units

conprise a prEBenyr antegcamam aodl especialy arajkedicartont gralgsafeammi t .
Such it ise, f | 5 t f ly 1
Lo 700 g, - HIETCESIED S iarbBs BHF PRaRny sicHds g diroBituipitny
accor djng t codtheyLiaramahbgn su&@@@ﬁighgfa%@tﬂ;@ogﬁ?g%ﬁ ia@'betn.rzﬁflte?r% i%otl / ﬁe

35 net hod of admi njstration and age, ‘weig and condition o
patient, or Fi¥akaneylcalch as MPAL alsexyasabome, subhi as sretheycarbartyé

form of dos ' [ ' [ er mned unt of active

naredi ent . paroXfa Sl S2e5sbRAR BB BE R ERER SO 20 Rlocho i 1

Preferred dasagenyinatalfaxytuibainyhRsichrze CBEYatbbisdn oD bShethostal | y

dose or part-dose, as indjcated above, or a corresponding fraction

t her eojaq of at??%{qwgaﬁhﬁﬂ@wle@m%EMOGuaﬂ%@fww@nybwﬁaseMm P&f and Pmc.
I

formul“at i onsped LS - S| r i i's
general ly known rl'réhéFtIa ﬁ]éﬁ%ﬁg?t%ae@ré%gf cﬁ%p%rrlétﬁo Eh%@n@eﬁ%ﬁejﬁormlgﬁ

f or mul at i ond-roan, enzmtlapt edefydbr adm ni stration via any desired

sui tabl e method, for exanple by oral (including buccal or sublin-

The term "hydroxyl-protecting group” is likewise known in general terms

AT

25 and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,

30 aralkyl or acyl groups, furthermore also alkyl groups. The nature and size

of the hydroxyl-protecting groups are not crucial since they are removed

again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples

35 of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and

tert-butyl are particularly preferred. The COOH groups in aspartic acid and



10gual ), rectal, nasal, topical (including buccal, sublingual or

t ransder meyh 20Y@@sbiRl or parenteral (including subcut anq,gflf.ﬁE

i ntramuscul ar, intravenous or intradermal) nethods. Such orpr%ﬂ 951,[0?88%8
can be prepared using all processes knoth-i n t he pharmaceutical art
by, for exanple, conbining the 15active ingredient with the

exci pient(s) or adjuvant(s). Pharmaceutical fornulations adapted for
oral adm ni sgjdhRrLGa ey LS, ch.as,
for exanpl e, écapsul es %{Q?g{fgﬁﬂsﬁ[ Bécgégt\%ggﬁéﬁ%?&éféﬁhh#ﬂ’st;gﬁsboﬁﬂt?%ﬁss or
suspensi ons (far axgraplesAsp(ORut))aqueous |i qui ds; edi bl e foans or foam
foods; or oil-in-water liquid enmulsions or water-in-oil liquid

emul sions. Thus, for exanple, in the case of oral admnistration in
the form of §héabhfloutRe of4RORRuIa Y Bfe AGLIYE] | [ M .
can beSconbined wi th an oral, non-?ox?\% angYﬁg?HrrL@%H?%% y B0
accept abl e i ¥as—drpepiisgton thedgirotestinbgroep aspt e, foeeRample uging Gtronig,

to & sul t abl B P e RSB S g TP OhPerthIS Sosar PhicheR b0 oo
exci pi ent coswomyiretiganic acrissLieh aBMYyaesohlSHEACIADr stlﬁﬂri@ééﬁp'r@,ﬁonén
edi bl e carbohydrate, such as, for exanple, starch or nannitol. A

flavour, pre@ania Farboxicsanrids auchaasndtrighioroasetici ot aresutfenjor asent .
WO 201990789 0088 - 30, ciumstearate or polye | ene
gl veol i n solid RePRi d Bne RUop R halies PisEngr o Bol et
filling operiatitasalveht posdieier BOE isQiot SPVANAE hécsang Gilita®fe inkt sol-

€xanpl e, agar-agar, cal cium carbonate or sodium carbonate, 5may
Fi kew se be YWIHe@'s RIIRRNY PEganig Terexampleasatbpuyicladiys, stichias ansdicca-

nent after t C I j L 0 f desire
necessary, sfﬁ?aitﬁék%%g@%?%ﬁ%%@@ﬂ? g d;r@g%n& ma?%rﬁq@%ﬁs I' as
dyes cepn | i Kealbgendtedihydosqaoban®duichtas dibBlorbmibthape, WO HRPE Qlso

bi nders i ncl yde sltarch, el atine, natural sugars, such as, for

exampl e, gl _U%lggléo BTS%%'gP%alf'%ﬁ% c\peet ehiepPRIp@de!. fAnchivater Zdixtwasatal
and. synt het itheratRBImeRtisihSoivb i FEARhEMALALIAn, TRAARANR BEy

sodi um al gi nate, carboxynethyl cel l'ul ose,
and the |i keusetbmexceapmithant addiied of @ fultbeesolosaigent grenshibric budes

Sodi 3512021:2? et BBl ReRlif e Fein B TERLTE 1ok sootnac; and(Olh aeiealone.
i nclude, wi tdwdin i l’@lﬁo@45.'[Tﬁ&P@éi:;tﬁoh%ﬁg%rat%%%@%%%ﬁe@%é?lealré’laage’

agar, bentonite, xanthan gum and the | et's
formul at ed BAntagaoushabeiveenmtepd O and abpovel; préfetable betyrearull Ataindg

or dry-pressj ] e, ,adding a | ubricant and a di sintegrant
and pressi n?qagééggﬁttgppé%ﬁt%edre to give tablets. A powder m xture is

prepared by m xi ng the conpound comminuted in a suitable manner with
a dil t or_a base, as described above, and optionally with a

bi nder’,” sucH "E5ROC ¥pulekhigrmc anst Wogrrepayroeidr exeswle, qrretdrgblydiee,
gel atine or RAUNEH dW Lising TFA in dichloromethane or using approximately 3 to 5N

HCl in dioxane at 15-30°, and the FMOC group can be cleaved off using

an approximately 5 to 50% solution of dimethylamine, diethylamine or
30 piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspara-
gine, glutamine and cysteine. They are cleaved off, depending on the de-
sired end product, using TFA / 10% thiophenol, with the trityl group being

cleaved off from all the said amino acids: on use of TFA / anisole or TFA /

35



pyrrolidone, a dissolution retardant, such as, for exanple, paraffin,
an ‘absor ptweageabr at or, such as, for exanple, a quat Cﬁ%

and/ or an absorbant, such as, for exanple, bentonite, kg,(r) |r%]\éOoﬂr%%lﬂgm9
di cal ci um phosphate. 30The powder m xtué®-can be granul at ed by
wetting it with a binder, such as, for exanple, syrup, starch paste,
acadi a mucil age or solutions of cellulose or polymer materials and
pressing it }ibMeHeaost i ter NAL I t [ tg
powder m xture can g’eoﬁgﬁﬁtsmtgﬁ%%ﬁga%fa@%e%% \égdncglgﬁ%;%%%klgé 03’:’1\\}\{"}? Sas
| unps of nonH uginBorsnos Hap8ys shiecthaane broken up to form granul es. The

St oo TR At e el b sheahrarD oy SRR R8tathers ab et
casting noul gigaved Okl G488L9R 'E?%‘Oﬁ%i%gﬁﬁﬁ?@a%%h-e The

| ubriclted m xture is then pressed to give ta conpounds
according to the invention can also be conbined with a free-flow ng

i nert excipi en, pressed direct].y to give tabl ets wthout
carryi ng out ﬁ?ﬁ"e‘@ﬁ?ﬁ&'ﬁ?ﬁf‘*&ﬂ%&%% SP@&Q s*«?%amf%'% & ent or
opaque pr ot esénag) dayBE chetTH, 16 Slardprehsl hratsea wmg hy@¥Rfen iA the

| ayer of sugar or polyner material and a gl oss |ayer of wax ‘may be
present. DyeBresgnceef adwéalysidferrmemples nolge-matad catmlystosund abpalla-o

differemti at t i.ffere Q nits. 100ral .liqyids, such
s, for exargth LERTtsouSGR aSURRAR-HTOA Fs AR paviatde SByeBl T
the form of kieeage thosé indicatbd abofe JinvRiticantiot ¥xHAPR, bR®Pok, such
pre-speci fied ampunt of the conpound. Syrups can be prepared by

di ssol vi ng t#ReMeERRRIA sthang, aguesies, seelues MG The dydgensivsis is

flavour, whi X kE S r i n- t,0Xi L£oholic
veni ol e, SuShaNEP ARt a R e R Rl BT H 1 B bt
in a npn-toxswesdetween aBolilibihd XO0sham grefardtsy i 20-80° swelh-28.baror
exanpl e, et ggx%rl ated i sost eaaé al cohol s and pol ég)xyet hyl ene sorbit ol
ethers, preseYYR0P0aYs'E9TiNe GBAQMUR seaceedselhior @@meRiecsnfipel 0%
pepper m nt gt I

artificial gb\/\dxia/g? @n@r@gﬁgﬁl&of %%Pﬁﬁﬁ%ggjnm ??ﬁ@%}m@s(g% E)%ac&([i%ﬁﬁe;gﬁ EQ‘%@ cc)ir(')sage
uni t fornul dtd/Ehin methamoDMIdat A0A0°ati on can, if desired, be
encapsul ated in mcrocapsules. The fornulation can al so be prepared
in 25sy¢h a way that the release is extended or retarded, such as,
for exanple, by coating or enbedding of particulate material in

pol ymers, wax and the |ike. 30The conpounds of the formula | and

sal ts theredthas galtsArchpE gl in the formof |iposone

del i such as. anpl |L_unilamel | ar. vesicles,
or oo uni & i Saio s Kool The HVBntiol Srbtuod ipdBRirdehan
be formed frron-yalt faus Mhespbekr RaAE, theysBsas; in@@ﬁti&%\%@b eheBhfasses

chol e rol, stearyl am ne or phosphatidyl choli nes. _
2010/ (78909PRg MEPAdbeemagmpoLNgs in theHisMegfibein @saghaceidicady amotept-

R

anti bodi es as i1 ndiVidual Ccarriérs to

coupl ed. Theancobgersiols praedatesOkimve niplecstt tRh A ddbtiealRCh o0 Sh18S
targeted nedi ﬁ:afrrent rriers. Such polyners may
salt forms of the compounds of the formula | are for the most part prepared

30 by conventional methods. If the compound of the formula 1 contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, atkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal

hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

35

alkoxides, for example potassium ethoxide and sodium propoxide; and



enconpass pol yvi nyl pyrrolidone, pyran copol yner,

polyhydr o r ‘Lfg%t hacryl am dophenol ,

pol yhydro® tzﬁw '3t ani dophenol or pol yet hyl ene oxi de FSOIER2009/048839
substituted by palmtoyl radicals. The Zbrpounds may furthernore be
coupled to a class of biodegradabl e polyners which are 10 suitable
for achieving controlled rel ease of a nedicament, for exanple
polylactic acid ol y-epsi | on-caprol act ope, pol yhydroxybutyric acid,
pol yor t hoest ¥gricu %qgégggl?%ﬁessz, SH%F?&iWFﬁQ?'p@?g%’@P %‘P?é&?&m%?mﬁt es
and cr ossl i nigleearaineATRRI NaniHiGmX06korRe uBRIhdelof INEFQARIIS 1 aldiike-

Phar maceutical fornul ations adapted for transdernmal adm nistration
can be adnm nwigedpelidad. Imihemaseaficaplains cempotiods e thentbenhula |, exe-

contact with iderm s of the recipient. Thus, for, ex | e, the
act i veﬁi ngr e%‘?@ﬁ?ﬁggﬁs 5682’%@@9@%’3” Eﬁm ﬁgeﬁpg‘g}%ndﬁwﬁpghar ma-
i ont ophor esi seuthlijeseepek biyaBrNei@indrgamnEe dcil:ls'?*?&*é??a‘?ﬁ&éif\g@bgen
Research, 3(6), 318 (1986). Phar maceuti cal conpounds adapted for
topi cal adni Pdlitasasieh agdtydrgeroeitaride.deydiegen hromiiesor hyidsoge iodide,
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2010/ 078909PCT/ EP2009/ 008839 - .33 - Pharnaceutjcal fornulations .
adapt ed Tor RUBIAH MEe: Aaepainals RETEFEUR RN AReoeAD 8 Fefssadqikon
whi ch we, acdA Mo f tRETRMERIndsofdhe $GhYAY i%éﬁﬁﬂ?é"ﬂﬁgw;r{b: %]cé’fﬂté,a%i?
carrirer, In partl Cl_,l| ar an aqueous sol vent. armaceutica
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ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, tron(ll), iron(ll), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc

salts, but this is not intended to represent a restriction. Of the above-men-

35

tioned salts, preference is given to ammonium; the alkali metal salts
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B L e b e T
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compound of the fornula | and/or pharmaceutically usable salts and
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ble compounds according to the invention can be prepared using such

salts.
30
The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
35 glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-

rate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

amine, but this is not intended to represent a restriction.
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acceptable salts and solvates thereof for the preparation o
medi cagrent  ffalt metals andalkaling egth-naiels o sganinfanineat Bisferied swials

al so fall s wthithe, f res L yventd on. anpl es of
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medi canment for the treatnent or prevention of a tyrosine

%ki‘;nasez-é' nduced di sease 30or a tyrosine kinase-induced condition in a
manmal4® i n viiechassaddition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
30 into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

3 otherwise correspond to the respective free acid forms thereof.
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The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable salts and

o,

25 stereoisomers thereof, including mixtures thereof in all ratios, and option-

ally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
30 units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
- method of administration and the age, weight and condition of the patient,

or pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per
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example, ethanol, glycerol, water and the like. Powders are prepared by

comminuting the compound to a suitable fine size and mixing it with a
30 pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

35



torem fene, ral oxi fene, droloxifene and i odoxyfene), oestrogen

receptor %wﬁﬁgﬂ;@éor s (for exanple fulvestrant), anti %WE‘?'Q&I%M{BES?r

exanpl e bicalu flutam de, nilutam de and cyproterone acetate
LHRH anta- 30 gonists or LHRH agonists 33 or exanpl e goserelin,

| eaprorelin and buserelin), progesterones (for exanple negestrol
acetate), aromatase inhibitors (for exanple as anastrozol e,

such as 11 naQVBr fadrR8 G e8RS byBRk o Godabbe B By
agent's whi chpdvadiéinixte@nsefors td filiiny apeemionf ardisiasgphet or solubiliser,

met al | oprotei nase inhibitors, |ike marimastat, and 1 nhibitors of
ur oki nase pl B4 adJenexINPIEa BEAT-REAR FRIGIUMGREDPRAE; OF SGNYM CARINAte!

of gromh f RikEWRGH En SRR pnhi Rt ofs | growt h
factorganti g@%?ehgé gr o%\%)%dg%(gtl%rs recégrpét&}a%nqq??ﬁué@i@f%ﬂﬁ%ﬁﬁ%gé t he
anti-erbb2 amenbaflyr theasdpstiesnhbs pelendaipdn nNTM  and the anti erbbl

anti body cetuxi mab [ C2251), farnesyl transferase inhibitors, tyrosine

ki nase inhibitors and serine/threonine kinase inhibitors, for exanple

10 i nhi bi t org, é&q(iﬁéh% iﬁ@é&ﬁ;{cﬂﬁ régéséé‘é’glf}/é%,%géel% BiAdersY IbhRAnXAPYRIECHR

famly tyrosine kinase in
N- ( 3- chl or o-tégfanismspielhgs Hy@s nan likeywie {Sintorgdratddiopy theomxkiure.

e SR TR ik At o B
6-acryl am dogPrigret i&b@e‘bﬁb'a‘t&&é(%%ﬁ]%éb@e‘efeﬁé’fsWﬁé(ﬁ’é;ﬂibir']rﬂﬁwgize, naturfai he

gpropoxy) qui nazol i n-4-am ne ( , for exanp Itors o
pl at el et - derandaynthetie nubikart such asi fioy exanpfe acexanpiagacanthbirtsodéurof

t he hepat , h, f ily; 2 ti i i . h
s those. wh R oo Py IETL 6%, POkt it AR RuiEn
fact orys (f orTiexampicant@sanin theas eekage enae Ml sl deqt Bodiagt or
anti body bevaci zumab [ AvastinTn], conpounds such as those discl osed

i n publ i shecsirafae nREUbAS MpatearteapplilgrberrnatiaG @aivmBetatespdium

ot hor  mechary aday Ao Rl LA e deny Rerafe TRELe BeindToslpich ™

avi 33 functitheretodstangh, oatthlice)lulosévagary eeanitdar@tthas REeahd ths URS.
as conbretasiatin A4 and conpounds di sclosed in international patent

appl i cati ons' MDY BAIESCTMBRAISDDY. 405 2XaMPIS, POPRATEEDA PACSLNYERPR, WO
02/ 044 an ; : J: I

those whi ch JACHRtRELE Ky prédind pRMHLRERS B ARfant Shd B8Ry,
2503, an antfianRasd gnessiegsies eBhievinixt)recoeyivd taidgty. Apvaieheiiure is
Isﬂglhuglsngbe];r?rtgng)r(%ggylr gﬁixigggﬁg g&?ne%s fodrlcorre lin%%gcrir?nng S%Etag!%er%ﬁrr}]ér v%ﬁf?%s’
2010/ 078909RGTEFPB0AY-R0353%csdAbed boRECAR o STl TS liderct it

enzyme, pro-drug therapy) approaches, such as e’ usi ng cytosine
deani rade, t 38 b dexamRion asbaxymetihvdcelkdose, am algmete stiatie engyipenyland

o of her apy VSUBANES 3 e i g 18N E b sy B eHBR BTt an
(i x) I munot hessappti P REGAERRSH, sLBR lA40idtbxahile 8X8URePnas sl YA Gn
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
30 The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granutation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salf,

talc or mineral oil in order to prevent sticking to the tablet casting moulds.
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10 Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
- specified amount of the compound. Syrups can be prepared by dissolving
the compound in an agueous solution with a suitable flavour, while elixirs
15 are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

20
artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be en-

capsulated in microcapsules. The formulation can also be prepared in

A

25 such a way that the release is extended or retarded, such as, for example,

by coating or embedding of particulate material in polymers, wax and the
like.

30 The compounds of the formula | and salts therecf can also be adminis-
tered in the form of liposome delivery systems, such as, for example, small
unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles.
Liposomes can be formed from various phospholipids, such as, for exam-

35 ple, cholesterol, stearylamine or phosphatidylcholines.
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ered using monoclonal antibodies as individual carriers to which the com-
pound molecules are coupled. The compounds can also be coupled to
soluble polymers as targeted medicament carriers. Such polymers may
encompass polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmeth-
acrylamidophenol, polyhydroxyethylaspartamidophenol or polyethylene
oxide polylysine, substituted by palmitoyl radicals. The compounds may
furthermore be coupled to a class of biodegradable polymers which are

10 suitable for achieving controlled release of a medicament, for example
polylactic acid, poly-epsilon-caprolactone, polyhydroxybutyric acid, poly-
orthoesters, polyacetals, polydihydroxypyrans, polycyanoacrylates and
crosslinked or amphipathic block copolymers of hydrogels.

15
Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

20

Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

L 25 pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or

30 cream. In the case of formulation o give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.
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FPharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topica!l application in the mouth

encompass lozenges, pastilles and mouthwashes.

FPharmaceutical formulations adapted for rectal administration can be ad-

10 ministered in the form of suppositories or enemas.

J Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
15 size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

20 )
water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
L 25 ous types of pressurised dispensers with aerosols, nebulisers or insuffia-

tors.

Pharmaceutical formulations adapted for vaginal administration can be
30 administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
- aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated: and
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aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

[t goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ultimate-
ly determined by the treating doctor or vet. However, 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 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
physiologically functional derivative thereof can be determined as the frac-
tion 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.
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The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
10 ceutically usable salts and stereoisomers thereof, including mixtures

thereof in all ratios,

s

and
(b) an effective amount of a further medicament active ingredient.
15
The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
I and/or pharmaceutically usable salts and sterecisomers thereof, including
20 mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

- 25 USE

The present compounds are suitable as pharmaceutical active ingredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
30 pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).
35
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The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament for the treatment or prevention of cancer. Preferred carci-
nomas for the treatment originate from the group cerebral carcinoma, uro-
genital tract carcinoma, carcinoma of the lymphatic system, stomach car-
cinoma, laryngeal carcinoma and lung carcinoma. A further group of pre-
ferred forms of cancer are monocytic leukaemia, lung adenocarcinoma,
small-cell [ung carcinomas, pancreatic cancer, glioblastomas and breast

10 carcinoma.

Also encompassed is the use of the compounds according to Claim 1

according to the invention and/or physiologically acceptable salts thereof
for the preparation of a medicament for the treatment or prevention of a

15 disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

20 The use of compounds of the formula | and/or physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases

{ o5 include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts thereof for the preparation of a medica-
ment for the treatment or prevention of a tyrosine kinase-induced disease
30 or a tyrosine kinase-induced condition in a mammal, in which to this
method a therapeutically effective amount of a compound according to the
invention is administered to a sick mammal in need of such treatment. The
therapeutic amount varies according to the specific disease and can be

35 determined by the person skilled in the art without undue effort.
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° Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and

10 delayed hypersensitivity reaction, as well as the treatment or prevention of

bone pathologies from the group osteosarcoma, osteoarthritis and rickets,

N
{

likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions" refers to
15 pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
20 cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the

like).

The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.

30 The invention thus relates to the use of compounds of the formula I, and
pharmaceutically usable salts and stereoisomers thereof, including mix-
tures thereof in all ratios, for the preparation of a medicament for the treat-
ment of diseases in which the inhibition, regulation and/or modulation of

o kinase signal transduction plays a role.

Preference is given here to Met kinase.
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ceutically usable salts and stereoisomers thereof, including mixtures
thereof in all ratios,
for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

10 Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
% Met kinase by the compounds according to Claim 1.
Especial preference is given to the use for the treatment of a disease

15 where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the

lung, squamous epithelium, the bladder, the stomach, the kidneys, of head

and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
20 the brain, the prostate, the urogenital tract, the lymphatic system, the

stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the group lung
(. 25 adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
30 the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

35 The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.

As used here, the term "anticancer agent" relates to any agent which is
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. The anti-cancer treatment defined herein may be applied as a sole therapy

or may involve, in addition to the compound of the invention, conventional

surgery or radiotherapy or chemotherapy. Such chemotherapy may include

one or more of the following categories of anti- tumour agents:

(1 antiproliferative/antineoplastic/DNA-damaging agents and combi-
10 nations thereof, as used in medical oncology, such as alkylating agents

(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,

A

melphalan, chioroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and

15 tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like adria-
mycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mito-
mycin-C, dactinomycin and mithramycin) ; antimitotic agents (for example
vinca alkaloids, like vincristine, vinblastine, vindesine and vinorelbine, and

20 taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for example
epipodophyllotoxins, like etoposide and teniposide, amsacrine, topotecan,
irinotecan and camptothecin) and cell-differentiating agents (for example

all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

-

25 (i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH anta-

30 gonists or LHRH agonists (for example goserelin, leuprorelin and busere-
lin), progesterones (for example megestrol acetate), aromatase inhibitors
(for example as anastrozole, letrozole, vorazole and exemestane) and in-

hibitors of 5a-reductase, such as finasteride;

35
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(Li gand) (iii) agents which inhibit cancer cell invasion (for example metallo-

proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv}) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [Herceptinm] and the anti-
erbb1 antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example

10 inhibitors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-

- 6- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,

15 OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-

20 lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [AvastinTM], compounds such as
those disclosed in published international patent applications

| WO 97/22588, WO 97/30035, WO 97/32856 and WO 98/13354) and
C 25 compounds that work by other mechanisms (for example linomide, inhibi-

tors of integrin ccV‘BS function and angiostatin);
{vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,
30 WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(viii)  gene therapy approaches, including, for example, approaches for

replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1

35
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(ix) immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour

cells, such as fransfection with cytokines, such as interleukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for

decreasing T-cell anergy, approaches using transfected immune cells,

such as cytokine-transfected dendritic cells, approaches using cytokine-

transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formula .

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan - Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
Chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)

AP-5280 (Access)
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Scienc( Canertjnib (Pfizer) Squalam ne (Genaera) 5U5416 (Pharnmacia)
5U6668 ( Phar|fatingtagoites0 (|Asacdkimeca) ZD6474 ( Astmad®neca)
Vat al ani b (Novartis) PKI 166 Qgdositatines) GA2016 ( GTakodnetdil i ne)
EKB-509 (Weth) EKB-569 (W etdpkecitatigbal i de F ( Phayamdybotorfibin 701
(Cephal on) CQEP-751 (Cephal cg)F;Nb}}ﬁjlgc,( M I I eni un') pﬂjﬁ%&gm@\bvart I S)
Phenoxodi ol |0 Trastuzumab ( C225 (I nC d )
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ara Clofarabine (Bioenvision)
2- Fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
10 Idatrexate Ethynylcytidine (Taiho )
Topoisocmerase Amsacrine Rubitecan (SuperGen)
£ inhibitors Epirubicin Exatecan mesylate (Daiichi)
S Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
15 7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
20 BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
L 25 Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
{darubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
30 Cyanomorpholinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)
Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 {Abbott)
Colchicine PG-TXL (Cell Therapeutics)
35 Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott)
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A ycoCGenesys) GL7DT i nmuno
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Apht on)

(gastrin inhibitor,
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T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

IDN-5109 (Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)

CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide (Baxter
International)

Albumin + 32P (isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Mafosfamide (Baxter
International)

Apaziquone (Spectrum
Pharmaceuticals)
O6-benzylguanine (Paligent

Farnesyl! transferas
inhibitors

Arglabin (NuOncology Labs) Tipifarnib (Johnson &

lonafarnib (Schering-Plough Johnson)

BAY-43-9006 (Bayer) Perillyl aicohol (DOR
BioPharma)

Pump inhijbitors

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

Zosugquidar trihydrochloride
(Eii Lilly)
Biricodar dicitrate (Vertex)




Merck KGaA) Rituxi mab (CD20 anti body,

SR-31747 (1L-1 antagoni st,

Genent ech)WOSardi78308y nt hel abo) Gent uzumab (CD33  CCl - 779 PCIE@EI09/008839
ki naseanti body, Weth Ayerst) inhibitargq Weth) P& (haenatopoiesis

Exi.sul i nd (PCE-V inhibitor, pronoter,
Pat hways) | nmunol TM (tri cl osan

Phar magenesi s) Cell
CP-461 (PDE-V inhibitor, CE nouthwash,

Endo) Pathways) Triacetyluridine (uridine pro(_ AG 2037 (GART
i nhi bi t or, WHistbae)aceRfl traey  Shediddling dRfizzoya  agemivaldHokihStirghbtityrate
Bi 0Sci ence) |férmabkasniibigen aSHHAIAR RN 107 TTitay bi t or,
W | ex) (i nmrunjot oxi n, KS Bi orrmg_gml?gbhéﬁﬁb?p\ MN stgéﬂgli@ﬁﬁde%uﬁéé&ﬁa)
(apopt osi s

Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)

5 inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibi- | Gallium maltolate (Titan)  Didox (Molecules for Health
tors Triapin (Vion)

TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists / anta- CDC-394 (Celgene)

10 gonists

£ Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
“.. receptor ZD-4054 (AstraZeneca)
antagoenists
15 Retinocic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (ligand)
Immunomodulators Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
20 GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin (Dovetail)
. 25 [mmuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno}
p21-RAS vaccine (GemVax'
Hormonal and Oestrogens Prednisone

30 antihormonal Conjugated oestrogens Methylprednisolone

agents Ethynyloestradiol Prednisolone
Chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide

35 Testosterone propionate  Flutamide

Fluoxymesterone Octreotide
Methyltestosterone Nilutamide




ProMetic LifeSciences)promoter, Procyon) Bortﬁ/lzlolrri b

( pr ot easomgBoyAM-das0! € (apoptosis inhibitor, | enni um-pr hss30
Pola) SRL- 172ﬁf(76_|2‘_§ce| | stinulant, CHS-828 (cytotoxic age%, E%%

Phar na) Leo) TLK-286 (gl utathi one-STrarf®retinic acid transferase _
inhibitor, Telik)(differentiator, NIH) PT-100 (growth factor agoni
MX6 (apoptosis pronoter, Point Therapeutics) MAXI A) M dostaurl n (PKC

I nhi bi t or, Agom ne (apopt 05| fbes yarti sytt 1C Ol ugy)
Bryostatin-1 (PKC stimulant apopt osi s _
Bi ot ech) Bi oni che) CDA-11 gg%ggg pr onot er, ?\Me’cho%(é%g | OSI S
Everlife)pranoter, La Roche oremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)
5
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnologie: (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)
Hypericin
10 Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
£ 5 macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
15 Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) €225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
ZDA4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
20 GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi-Synthelabo) BioCryst)
'S Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
25 agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, Ivy Tirapazamine
Medical) (reducing agent, SRIi
P54 (COX-2 inhibitor, International)
Phytopharm) N-Acetylcysteine (reducing
30 CapCell™ (CYP450 stimula agent, Zambon)
Bavarian Nordic) R-Flurbiprofen (NF-kappaB
GCS-100 (gal3 antagonist, inhibitor, Encore)
GlycoGenesys) 3CPA (NF-kappaB inhibitor,
G17DT immunogen (gastrin Active Biotech)
inhibitor, Aphton) Seocalcitol (vitamin D
35 Efaproxnral (oxygenator, receptor agonist, Leo)
Allos Therapeutics) 131-I-TM-601 (DNA
PI-88 (heparanase inhibitor, antagonist, TransMolecular)




SOX- 101 (apoptosis pronot Brostallicin (apoptosis Sal nedix)pronoter,

Phar maci a)woGefo@tsni n (apoptosi s pronoter, ChenGenex) péiyb@bioigss
agents Cycl ophospham deLonustin Busul f gnProcar bazi n

| f osfam deAl tretami n Mel phal anEst ramisti ne phosphate WD 2010/ 078909
PCT/ EP2009/ 008839 - 47 - Hexanet hyl mel am ne Thi ot epa Chl or oanbuci |
Dacar bazi ne Carnustine Mechl oroetham n Streptozocin Tenozol om d
Senustin Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)

antagonist, YM BioSciences Minodronic acid (osteoclast
Histamine (histamine H2 inhibitor, Yamanouchi)
receptor agonist, Maxim)  Indisulam (p53 stimulant,

5 Tiazofurin (IMPDH inhibitor, Eisai)
Ribapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin antagon PharmaMar)
Merck KGaA) Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
10 inhibitor, Wyeth) PG2 (haematopoiesis
Exisulind (PDE-V inhibitor, promoter, Pharmagenesis)
%k Cell Pathways) Immunol™ (triclosan
CP-461 (PDE-V inhibitor, Ce mouthwash, Endo)
Pathways) Triacetyluridine (uridine prog
AG-2037 (GART inhibitor, Wellstat)
15 Pfizer) SN-4071 (sarcoma agent,
WX-UK1 Signature BioScience)
(plasminogen activator TransMID-107™
inhibitor, Wilex) (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis
ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
20 inhibitor, Millennium) promoter, Pola)
SRL-172 (T-cell stimulant, CHS-828 (cytotoxic agent,
SR Pharma) Leo)
TLK-286 (glutathione-S Trans-retinic acid
transferase inhibitor, Telik) (differentiator, NiH)
- PT-100 (growth factor agoni MX6 (apoptosis promoter,
L o5 Point Therapeutics) MAXIA)
Midostaurin (PKC inhibitor, Apomine (apoptosis promot
Novartis) [LEX Oncology)
Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promote
GPC Biotech) Bioniche)
CDA-II (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
30 SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix) promoter, Pharmacia)

Ceflatonin (apoptosis
promoter, ChemGenex)

Alkylating agents | Cyclophosphamide Lomustin
35 Busulifan Procarbazin
Ifosfamide Altretamin

Melphalan Estramustine phosphate




Cisplatin Oxaliplatin Spiroplatin Carboxyphthal at opl ati num

Tetrapl at iwo@rorgegabi n | propl atin
Lobapl atin (Aetema) Satraplatin (Johnsqg
(Hof frnann-La Roche) SM 11355 (Sumitono
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5
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
10 [proplatin SM-11355 (Sumitomo}
AP-5280 (Access)
e
- Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
15 5-Fluorouracil Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Rallitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine Irofulven (MGI Pharrna)
20 Methotrexate DMDC (Hoffmann-La Roche
|datrexate Ethynyleytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
; Etoposide Quinamed (ChemGenex)
. 25 Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
30 Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
35 Deoxyrubicin Anthrapyrazole

Valrubicin

Daunorubicin (Daunomycin) Losoxantrone

Oxantrazole
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Porfiromycin MEN- 10755 (Menarini)
Cyanomorpholinodoxorubici GPX-100 (Gem

Mitoxantron (Novantron) Pharmaceuticals)

Antimitotic agents

Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)

Colchicine PG-TXL. (Cell Therapeutics)
Vinbiastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)

TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10892 (Asahi)

T 138067 (Tularik) IDN-5108 (Indena)
Cryptophycin 52 (Eli Lilly)  AVLB (Prescient
Vinflunine (Fabre) NeuroPharma)

Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)

BMS 188797 (BMS) CA-4 (OXiGENE)

Taxoprexin (Protarga)
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Aromatase
inhibitors

Aminoglutethimide Exemestan
Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)

Formestan
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n M t oxantron
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(I nderta) Giufosfamlde (Baxter [nterna’nonal)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 06-benzylguanine (Paligent
Thymectacin (NewBiotics)
Edotreotid {Novartis)
10 Farnesyl transferas Arglabin (NuOncology Labs} Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
¢ BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride

15 Tariquidar (Xenova) (Eli Lilly)

MS-208 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaioyloxymethy! butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)

20 Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Gallium maltolate (Titan)  Didox {Molecules for Health
inhibitors Triapin (Vion)

- 25 TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/antagon- |CDC-394 (Celgene)
ists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)

30 antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)

LGD-1550 (Ligand)

25 Immunomodulators Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)




Cryptophycin 52 (Eli Lilly)AVLB (Prescient Vinflunine

(Fabr e) NeuWwORbErOT809 Aur i stati n PE ( Tei kokuAzaepot hi | on BCT/BRE)09/008839
Hor mone) BNP- 7787 (Bi oNuneri k) BM5 24753 ( BMS) CA- 4- prodrug (OXi GENE)
BMS 184476 (BMS) Dol astatin-10 (NrH) BMs 188797 (BMs) CA-4 ( OXi GENE)
Taxoprexin (Protarga) Aromat ase i nhi bitors Am nogl utethi m de
Letrozol e Anastrazol e Fornestan Exenestan At anestan (Bi oMedi ci nes)

YM 511 (Yamgnouchi) WO 201B8H678EePCMER2EL8E 003889154 0T ragen)
Thyni dyl at e [synt he i nhi bi t o(BioPgrat rexed (Eli Li Idanchplatdiex eshtercell)
(Exi mas) ZD-9331 (Bl G CoFactrpr37kAVBBRIf®EINa) DNbraii atiestias) S

JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)

5 Synchrovax vaccines (CTL [3-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine (GemVax

Hormonal and QOestrogens Prednisone
10 antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone
¢ Chlorotrianisene Aminoglutethimide
) Idenestrol Leuprolide
Hydroxyprogesterone capro. Goserelin
Medroxyprogesterone Leuporelin
15 Testosterone Bicalutamide
Testosterone propionate Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol
20 Toremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)

R,

25
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
30 agents Theralux (Theratechnologie: (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)
Hypericin
Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
35 inhibitors Leflunomide CEP- 701 (Cephalon)
(Sugen/Pharmacia) CEP-751 (Cephalon)

ZDI839 (AstraZeneca) MLN518 (Millenium)




Tr abect edi n (Phar naMar ) Maf osf am de (Baxter @ ufosfam de

( Baxt er | ntyep neojoogvad ) | nt er nat i onal ) Apazi quone ( Spect r uprAkEbrID/D08E39
32P (I sotopePharmaceutical s) Sol uti ons)06-benzyl guani ne (Paligent
Thymectacin (NewBiotics) Edotreotid ( artis) Farnesyl transferas
i nhi bitors Arglabin (NuOncol ogy Labs , Tipifarnib (Johnson &

| onaf arni b ( Scheri ng- Pl ough Johnson) BAY-43-9006 (Bayer)Perillyl

al cohol (DOR Bi oPharma) PUE}’:]O-[“ﬁ]BI(@nb g5ené&BEighck %Hp?m)azﬁgguqui dar
trihydrochl ori de Tari qui dal C(aﬁgﬁ y@ ey Li | I y) MR=dB89disrher i ng
AG Biricodar dicitrate (Verg
[ n)hi bi tors Tacedi naline (Pf t(ég thy %'(Tﬁ %igﬁﬂi Kthg)n
Pharma) (Titan) Ms-275 (Sch( t| de t
Met al | opr ot ei nase i nhi bit of % redu , %?IE)
Neovasiat (AeternaCMI -3 (¢ pl“é tori - arex)
(Cel | t ech) ZD6474 (As aZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)
10 EKB-569 {(Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
e Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
15 Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing age
Medical) SRI iInternational)
P54 (COX-2 inhibitor, N-Acetylcysteine
Phytopharm) (reducing agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB
stimulant, Bavarian Nordic) inhibitor, Encore)
20 GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)
G17DT immunogen Seocalcitol {vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
o Therapeutics) antagonist, TransMolecular)
L 25 P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, IL
Progen) Oncology)
Tesmilifen (histamine Minodronic acid
antagonist, YM (osteoclast inhibitor,
BioSciences) Yamanouchi)
Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)
30 Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,
Ribapharm) PharmaMar)
Cilengitide (integrin Rituximab (CD20 antibody,
antagonist, Merck KGaA)  Genentech)
SR-31747 (IL-1 antagonist, Gemtuzumab (CD33
Sanofi-Syntheiabo) antibody, Wyeth Ayerst)
35 CCI-779 (mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, (Immunol™ (triclosan




Marimastat (British Biotech) Tezacitabine (Aventis) Galliummaltol ate
(Titan) D deg 20abeeyl es for Health Triapin (Vion) TNFpet2R2009/008839
agoni sts/antagon- ists Virulizin (Loru 2T_herapeut ic: Revimd

(Cel gene) CDC-394 (Cel gene) Endothelinn-"A receptor antagonists
Atrasent an (Abbot) YM 598 (Yamanouchi) ZD 4054 (AstraZeneca) Retinoic
acid receptor agonists Fenretinide (Johnson &Alitretinoin (Ligand)

Johnson) L 1550 (Ligand) pbfﬂmyodul ators I nt afd @hRBSEXPS&HE
therapy (Angsys Oncophage (ARLAGEIPOEN by, CRTSEESH AR NFRIine
GM - 0- -] ?gl Q V\D) 2%}_2/ g;BS(B(i %@09/ 008839 -(El%%rug%’g cl nonma
vacci ne igmira - / I : - 5 -
(Peplin Biotech) Synchrova P ra é A@I“ﬁ%no%. H071 Arcor agé)e%t,
izer ignature BioScience)

5 WX-UK1 TransMID-107 ™
{plasminogen activator (immunotoxin, KS Biomedix
inhibitor, Wilex) PCK-3145 (apoptosis
PBI-1402 (PMN stimulant, promoter, Procyon)
ProMetic LifeSciences) Doranidazole (apoptosis
Bortezomib (proteasome  promoter, Pola)
inhibitor, Millennium} CHS-828 (cytotoxic agent,

10 SRL-172 (T-cell stimulant, Leo)

SR Pharma) Trans-retinic acid
(. TLK-286 (glutathione-S (differentiator, NIH)

fransferase inhibitor, Telik) MX6 (apoptosis promoter,
PT-100 (growth factor agoni MAXIA)

Point Therapeutics) Apomine (apoptosis promot
15 Midostaurin (PKC inhibitor, |ILEX Oncology)
Novartis) Urocidin (apoptosis promotg
Bryostatin-1 (PKC stimulant Bioniche)
GPC Biotech) Ro-31-7453 (apoptosis
CDA-Il (apoptosis promoter, promoter, La Roche)
Everlife) Brostallicin (apoptosis
SDX-101 (apoptosis promoter, Pharmacia)
20 promoter, Salmedix)

Ceflatonin (apoptosis
promoter, ChemGenex)

£
F

25 A combined treatment of this type can be achieved with the aid of simulta-
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds
according to the invention.

30
ASSAYS
The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory

35 activity. Other assays are known from the literature and could readily be

performed by the person skilled in the art (see, for example, Dhanabal et



Mel anoma vacci ne (CTL I mmuno) p21-RAS vacci ne (CGenVax', JSF-154

(Tr agen) Gedeen/ovgoei ne (Intercell) Norelin (Biostar) BREIEB2009/008839
(Biomra) MGV (Progenics) !3-Alethin (Bavetail) CLL-Thera (Vasogen)
Hormonal and anti hornonal agents QestrogensPredni sone Conj ugat ed
oest rogensMet hyl predni sol one Et hynyl oestradi ol Predni sol one

Chl or ot ri ani seneAm nogl ut et hi m de | denestrol Leuprolide

Hydr oxypr ogest, éramver éags: 69: 1@@sé9kl)(in dViadlr dxBior. defesne2 HhON@G026L i n

Test ost d Test t eFl yt ami d .
FI doxyrs erSHOCE! PechTiRaneet Ropt be0deneritontsa il Gl Dev. Siol
Di et hyl sti | besdsplst efidBrdRogsalr Q) R4 dd}«mép%;ﬁ)sz :413-427: Nicosia et

Taroxi f en2- Met hoxyoestradi ol Torenof i n( Ent reMed
Dexamast hasorad Az $4ird dR:538-i540).1 | y) Phot odynam ¢ agents

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.
10 14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
Wl purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.

15
The kinase activity can be measured using various available measurement

systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (?P-ATP, ¥*P-ATP). In the

case of the presence of an inhibitory compound, a reduced radioactive

20

signal, or none at all, can be detected. Furthermore, homogeneous time-
resolved fluorescence resonance energy transfer (HTR-FRET) and

25 fluoroescence polarisation (FP) technologies can be used as assay meth-
ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

Other non-radicactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-antibody only binds the phosphor-

30 ylated substrate. This binding can be detected by chemiluminescence
using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).

35



Tal aporfin (Light Sciences)Pd-Bacteriopheophorbid Theral ux

( Ther at echnohoewieseog Yeda) Mot exaf i n- Gadol i ni unlut et i um Feraphusosksso
(Pharmacycl i cs) (Pharmacycl i cs) Hyperi Ci%h Tyrosi ne kinase inhibitors
I matinib (Novartis) Leflunom de (Sugen/*Pharnaci a) ZDI 839
(AstraZeneca) Kahalide F (PharmaMar) CEP- 701 (Cephal on) CEP-751
(Cephal on) M_LN518 (M Il eniunm) WO 2010/ 078909PCT/ EP2009/ 008839 - 51 -

Erlotinib (Qnagesae: St B1EKGAdge)(Novartis) Canertjnib
(Pfizer)Phenoxodiol ‘0 Squal'am ne ( Genaera) Trastuzunmab (Genentech)

SU5416 ( Phar e iest claiss upatiass 89-wallBesbplattamieretitiy plales/éiiom Perkin
(Genent ech) Ellzr%](%%t.(ﬁg.téﬂ%@fa}r’l\@&rﬁ%weﬁ%&%s&}na% reaction

described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at

room temperature with radioactively labelled *P-ATP in the presence and

5

absence of test substances in a total volume of 100 ul. The reaction is
terminated using 150 ul of a 60 mM EDTA solution. After incubation for a
10 further 30 min at room temperature, the supernatants are filtered off with
£ suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
15 Perkin-Elmer).
The full value used is the inhibitor-free kinase reaction. This should be ap-
proximately in the range 6000-9000 cpm. The pharmacological zero value
used is staurosporin in a final concentration of 0.1 mM. The inhibitory
00 values (IC50) are determined using the RS1_MTS program.
Kinase reaction conditions per well:
30 i of assay buffer
10 pi of substance to be tested in assay buffer with 10% of DMSO
25 10 pl of ATP (final concentration 1 uM cold, 0.35 uCi of *P-ATP)

50 ul of Met kinase/substrate mixture in assay buffer;

oy,
o £

(10 ng of enzyme/well, 50 ng of pAGLT/well)

30 Solutions used:
- Assay buffer;

50 mM HEPES
3 mM magnesium chloride
3 UM sodium orthovanadate
3 mM manganese(il) chloride
35 1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)



ZD6474 (AstraZeneca)204 (CGenentech) Vatalanib (Novartis) MDX-447
(Medar ex) woKbb@GssgoNovarti s) ABX- EGF (Abgeni x) GA2016 PCT/EP2009/008839
(daxoSm thKline) I MC1Cl1 (InClone) E#B-509 (Weth) EKB-569

(Wet h) Vari ous agents SR-27897 (0OOK-A i nhibitor, BCX-1777 (PNP

i nhi bitor, Sanofi-Synthel abo)Bi oCryst) Tocl adesine (cyclic

AMPRanpi rnase (ribonucl ease agoni st, Ri bapharmstinulant, Alfacell)

Al vocidib (CDK inhibitor, Gal arubicin (RNA synthesis
Aventis)inhibitor, Dong-A) CV-247 (COX-2 inhibitor, Iv) Tirapazam ne
(reducing age Nedp@RISOBHION: nt er nat i onal )

60 mM Titriplex It (EDTA)

- ®P_ATP: Perkin-Elmer;
- Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 pl; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 . 5: 1 Sigma Cat. No. P1152
10

In-vivo tests

o %

Experimental procedure: Female Balb/C mice (breeder: Charles River

15 Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 i of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylcellulose/

100 mM acetate buffer, pH 5.5) were administered daily to the control

20

group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 pl/animal) were administered daily to the treatment groups, in
25 each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 ul and the experiment was terminated.

Measurement of the tumour volume: The length (L) and breadth (B) were

30 measured using a Vernier calliper, and the tumour volume was calculated
from the formula L x B x B/2.

Keeping conditions: 4 or 5 animals per cage, feeding with commercial

mouse food (Sniff).
35 (Sniff)



P54 (COX-2 inhibitor, N-Acetyl cysteine Phytopharm (reduci ng agent,
Zanbon) Gﬁp@emm?awp( CYP450R- Fl ur bi prof en (NF-kappaB st PaDERRI09/008839
Bavarian Nordic)inhibitor, Encore) GCS¢00 (gal3 antagonist, 3CPA
(NE- kappaB i nhi bitor, G ycoGenesys)Active Biotech) GL7DT

I mrmunogenSeocal citol (vitamn D (gastrin inhibitor, Aphton)receptor
agoni st, Leo) Efaproxiral (oxygenator, Allc 131-1-TM 601 (DNA

Ther apeut i csAboneagndbetow, Bildesiterattnésaa)e inBicaddd rhEpdndhaselowing ex-

o O e R Sy R R 2y, e

i nhibitor, BhQEhENSRS), ﬁ@‘&@%i&éﬁ/’, Yo values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1;

10 melting point m.p. in °C.

Mass spectrometry (MS): El (electron impact ionisation) M”
FAB (fast atom bombardment) (M+H)*

15 ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".

Mass spectrometry (MS): El (electron impact ionisation) M*
- FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)"

e
o

23 HPLC methods:

Method A: gradient: 4.5 min/ fl.: 3 ml/min 99:01 - 0:100
water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA
0.0 to 0.5 min: 99:01
0.5 to 3.5 min: 99:01---> 0:100
3.5t0 4.5 min: 0:100
Column: Chromolith SpeedROD RP18e 50-4.6
Wavelength: 220nm

30

35



Hi stam ne (histam ne H2l ndi sul am (p53 stinmulant, receptor agoni st,
Maxi m) Ei sa¥Q 2019j028%8% urin (I MPDH i nhi bitor, Aplidin ( PPTPCHEPH0/B(8339
Ri bapharm PharmaMar) Cilengitide (integrinRi tuxi mab (CD20 anti body,
antagoni st, Merck K&GA) Genentech) SR-31747 (1L-1 antagoni st,

Gent uzumab (CD33 Sanofi - Synt hel abo) anti body, Weth Ayerst) 001-779
(MTOR ki naseP& (haemat opoi esi s inhibitor, Weth)pronoter,

Phar mgenesngth(ﬂ(Bsulgra@EeUPBEz winhtougi 2 onl/mig I9BURGLTAE (tri cl osan

thi s type can be alRBued Wollgt AL T&f et G P ARRel S Cout ve

or separate di spenfibhtp 0.12 rnime Q9@ vi dual conponents of the treatnent.

Compi nat i on produc f.this type enploy.the conpounds according to
the i rg/enti on. 30 t032 Po 3.t8 mlra.t9\é.(?1---> (5%0

3.8t0 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long,
internal diameter 3 mm

Wavelength: 220nm

10
Retention time Rt. in minutes [min].
¢
Example 1
15 The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-
pyrazol-4-yl)thiazol-2-yllbenzyl}-2H-pyridazin-3-one ("A1") is carried out
analogously to the following scheme
20
(. 25
30

35



ASSAYS The conpounds of the fornmula | described in the exanples were
tested by wheommssws descri bed bel ow and were found to baveprkionesss3s
inhibitory 35activity. Qther assays arggnown fromthe literature and
could readily be performed by the person skilled in the art (see, for
exanpl e, Dhanabal et WD 2010/ 078909PCT/ EP2009/008839 - 53 - al.,
Cancer Res. 59:189-197; Xin et al., J. Biol. Chem 274:9116-9121;

Sheu et al., Anticancer Rgs. 18:4435-4441; Ausprunk et al » .
Bi ol . 38:237-248; G nbrofie et al., J. NattyLaneer In 5 :4_I

Ni cosia et 5al Fy 4g Wifml 18: 538- ). Meastrenent
activity Accordiothe marif-ac s data (Met, ve, upstate,

cat al ogue No. 101%-526), Met kinase is expregsed for the purposes of
protein productiom in insect cells (Sf21; S. frugi perda) and
subsecuent affinity-chromatographic purification as "N-tern nal

6H s-tagged" recﬁbnang man protein in a bacul ovirus expression
vector. 15 The kirjasg-gCt)vity can be egi usi ng vari ous

avai | abl e neasur ot sgstens. d_n_thelsg Qt/@i gn proximty nethod
(Sorg et al., J. of Bionolecular eeﬁ’i ng, 08 "%« 11-19), the

fl ashpl ate nethod or the filter Dbi#ding test, t?‘fé\@i oactive
phosphoryl ati on ofd%{z(ﬁlp%t ein or tide as substrate i s 20neasured

usi ng t@di oact i veﬁa”‘%abel | ed ATP (32P- ATP, 33P-ATP). In the case of
the presence of an Inhibitory conpound, a reduced radi oactive signal,

or none at all, can,be Sdet ected. Furthernore, honobgeneous tine-
tresol ved fl uor escencérrsgs_(yaance energy_ st (HTR- FRET) and
25f | uor oescence pol arNsation (FP) techino can be used as assay

met h- ods (Silds—et al—J—of
191-214) . QO her noneg@aei@active
phosphts anti - bodi egpophospho- ABs) [ The phospho-anti body only binds

t he phosphor- 30yl abed substrate. This binding can be detected by
cheni | um nescence using a second peroxi dase-conjugated anti body (Ross

et al., 2002, Biochem J.). =\_,
&
=N Q N-N
O‘B/Q/N\CN o F
20 ﬁd \E/) {/ S
N s \N

- -~
PdClL(dppf)
Na,CO, < )
dioxane N
water =0

0
4 N HCl/dioxane F
methanol N- A N\O
F NH

30
1.1 10.0 g {(41.9 mmol) of 3-iodobenzyl aicohol and 11.1 g (41.9 mmol)
of triphenylphosphine are added to a suspension of 5.81 g (27.9 mmol) of
6-(3,5-difluorophenyl)-2H-pyridazin-3-one (prepared in accordance with

35

WO02008/017361) in 120 mi of THF, and the mixture is cooled to 0°C in an
ice bath. 8.65 ml (41.9 mmol) of diisopropyl azadicarboxylate are slowly



WO 2010/ 078909PCT/ EP2009/ 008839 - 54 - Fl ashpl ate net hod (Met ki nase)
Thé test pratewoused are 96-wel |l Fl ashpl ateR microtitrepplraramohHossm
Perkin El ner (Cat. No. SMP200). The corgpnents of the kinase reaction
5descri bed bel ow are pipetted into the assay plate. The Met Kkinase
and the substrate poly Al a-d u-Lys-Tyr, (pAGQT, 6:2:5:1), are

I ncubated for 3 hrs at roomtenperature with radioactively |abelled

33P- ATP i n tdukicur éopadse aitl sihie) eadahe tresttisubsttarcie stirmedattrobal
vol une of 100 pl. The reaction_is term nated using 150 pl of a 60 mMM
EDTA sol ut i dRMParatire forchibarisod hedpagtionmirtifreis e@rriged: theggsidue is

tenperature,q; K [ f ' [ t he
wells are mdgl%%ﬁvfﬁﬁglégﬁ ﬁégsp%vﬁ ﬁngoégbﬁoe%fr%gk%rﬁg%ﬁﬂggl 3@F§%ngach
ti me. The neasuednefileret dfheithcunton adasisat with Rypropanal anddriedt Tty
means »f a scintillation neasufin instfrurre t (Topco n‘,% gﬁﬁ

15Per ki n- El REH§'e PFRRUGLES reqrysigdised agajnsirom, ‘Pfﬂ’ﬁ%{zﬁ-c#( PedY9Rase
reaction. Th - , i sh A i 0

The phar macg% l%g@?%%é%@Qagéﬂ%ﬁé%lg?aﬁﬁ%gﬁggwlgﬁngﬁigﬁélfiwQQS'
concentration of 0.1 nM The inhibitory 20val ues (1C50) are

det ' d ' t RS S Ki ti It
wel 1130 pl B2 a5 a7 el miBoi Bt BRtaskiBf 2ReletE st #l7aBads drRdE
buf f er1Gui t h gfof/4 Qﬁs(@&ﬁ%ﬁ)ﬁﬁggsgilnaﬁffeﬁ%teﬁiwﬁduﬁﬁngQﬂ&maﬁa@_arelae&éd to

cold, 0.35 pG of 33 0 I nase/ substrate m xture in

ﬁ«s_s ay buf f era splufongkesst ungey miragen, of §3tthg (20.Oppmoty afid-(3, 5Shiluarpons

used: - Ass fors, R .M. magnesi chl qri di um
ort hovanada’?ﬁié1 %Vrpi? -ﬁ%'ﬁogogor??ﬁéwﬁﬁeﬁﬁl%%'%?'@%amadﬁ ﬁ.%’?@r’ﬁf’@ﬂ ST(() DTT)
pH = 7.5 (t dib@isaiolatsldigorddhuid dy of exatByl sulfoxide, the mixture is heated

15 to 80°C and stirred at this temperature for 6 hours. The reaction mixture is

cooled to room temperature, water is added, and the precipitate formed is
isolated by decanting off the supernatant solution. This residue is partiti-
oned between water and dichloromethane. The organic phase is dried over

20 sodium sulfate, evaporated, and the residue is chromatographed on a
silica-gel column with dichloromethane/methanol: 6-(3,5-difluorophenyl)-2-
[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl}l-2H-pyridazin-3-one
as pale-grey crystals; ES| 425.

fw\

25 1.3 772 mg (3.64 mmol) of tripotassium triphosphate trihydrate and
102 mg (0.15 mmol) of bis(triphenylphosphine)palladium(l!) chloride are
added to a solution, kept under nitrogen, of 848 mg (2.00 mmol) of 6-(3,5-
difluorophenyl)-2-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl}-

30 2H-pyridazin-3-one and 455 mg (1.82 mmol) of 2,5-dibromothiazole in

18 ml of 1,2-dimethoxyethane, the mixture is heated to 80°C and stirred at

this temperature for 42 hours. The reaction mixture is cooled to room tem-

perature, filtered, and the filtrate is partitioned between water and ethyl

35 acetate. The organic phase is dried over sodium sulfate, evaporated, and
the residue is chromatographed on a silica-gel column with petroleum

ether/ethyl acetate: 2-[3-(5-bromothiazol-2-yl)benzyl]-6-(3,5-difluorophenyl)-



WD 2010/ 078909PCT/ EP2009/ 008839 - 55 - Stop solution: 60 mv

Tifripl ex WOROIOBDAWY 33P- ATP: Perkin-El nmer; Mt ki naskCT/Pp30aness3o
Cat. No. 14-526, Stock 1 pg/10 pl; spegg act|V|ty 954 U ny;
-Poly-Ala-d u-Lys-Tyr, 6 : 2 : 5. 1. Sigma Cat. No. P1152 In-vivo
tests Experinmental procedure: Fenale Balb/C mce (breeder: Charles
River 15Wga) were 5 weeks old on arrival. They were acclimatised to
our keepi ng 2Admyritanins3-boe ag \ddipe. sdidc ESd68el88as subsequent |y

i njected subcutaneously in the pelvic area with 4 mllion

TPR-Met/ NTH3T3 cells in 100 pl of PBS (wthout Ca++ and Mg++). After
5 days, the pgi mal mevRy gq1r@oﬂﬁm%|ﬁsﬂsa&um&r%oaé@@% i OF Waadr &agh

group of 9 mce had an average tunour volune of 110 pl (range: 55 -
165) . 100 p|1333 g0 Or& nimodssh rbtblis(HipblenyipboephinoFerrvranepaitadium(il)

buf f dni d | t h trol d 200
g/ kgrof aRlicHIH 6 78 S5Ru 30 Blteit et DaiPen B OBbh A s e 100
pl/ani ml) wersy m[mbﬁgqqu m@momh@oltmnbérw]r@m SHIURSpheRyIRDeRch

case by gastric tube. After the controls had an average’ vol -

ume of 1530 Ryridgg- Bmeeambw%m (%@ nﬂr@pmqfé@ré@utym[t‘rh@a%érfe - of
the tumour VrﬂEH{W Qedlé)ﬁb%trglab ﬁr{)}ﬂo%le?gf]@géﬁam\ée{ %?%qulﬁ %lred

using a Verni ér caf Tper ar v was ca ed from

the fotthul a (bxdxarBian accordance W@Uﬂdﬁ&@ﬂﬁn 54mObf dioRahaBAIRd ey
cage, feeding with commerci al 35muse food (Sniff).

2010/ 078909PTiKtPIeStred s $9°C faB4 AhGUES. die Isacha) naxﬂurf@ Eneraled ie es |
are indi cat gdjnd %p%%tt#r@efflft@eho%@%%é%gﬁjee% c éB%ﬁ}f@%bﬂ?&lonvﬁ)gfﬁch

nmeans: water I's ad hecessary, s a necessary,
to val ues begeleeiurdn aviith dIGhloctﬁpethﬂnegﬂeﬂnambEasenﬁm*ttemmnyloct [4-(B{&nd

G ol oot RS, >-E oL e%e SbkpiGee 1nd e Blnenphiiazo 8- oo
over sodi Umpﬁ}#éié\t‘?}/ﬁ;?]geﬁé{tﬁ W%@@xy%@agrﬁgilé Srigs! ESP%BW“ ed by

chr omat ogr aphy on s a ge crysta Ilsatl on val ues on
silica gel; eluent: ethyl acetate/net hanol 9:1; 10nmelting point mp.

'(P S g/fifn PPEC TR r%NB%)EHES&%éafdégr;nringﬂao%tert%utﬁ%tf B[R

difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]phenylithiazol-5-yl)pyrazol-1-

20 yllpiperidine-1-carboxylate in a mixture of 4 ml of 10% HCI in dioxane and
1 mi of methanol is briefly heated to the boil and stirred at room tempera-
ture for six hours. The reaction mixture is evaporated, and the residue is
o partitioned between 2 N sodium hydroxide solution and dichloromethane.
- 25 The organic phase is dried over sodium sulfate, evaporated, and the resi-

due is stirred with tert-butyl methyl ether: 6-(3,5-difluorophenyl)-2-{3-[5-(1-
piperidin-4-yl-1H-pyrazol-4-yl)thiazol-2-yljbenzyl}-2H-pyridazin-3-one as
yellow solid; ES| 531;

30 "H-NMR (de-DMSO) 8 [ppm] 1.87 (m, 2H), 2.03 (m, 2H), 2.70 (m, 2H), 3.13
(m, 2H), 4.28 (m, 1H), 5.43 (s, 2H), 7.15 (d, J = 10 Hz, 1H), 7.35 (it, J; =
8.8 Hz, J2 = 2.3 Hz, 1H), 7.49 (m, 2H), 7.67 (m, 2H), 7.83 (m, 2H), 7.99 (s,
1H), 8.01 (s, 1H), 8.15 (d, J = 10 Hz, 1H), 8.23 (s, 1H).

35



15ESI (el ectrospray ionisation) (MH)+ APClI- M5 (atnospheric pressure
chém cal ivookeatorsmo - nmass spectronetry) (MrH) +. Mass SPET/EPTINRDIISH39
(M5): El (electron inpact ionisation) Mg420FAB (fast atom bonbardnent)
(MtH) + ESI (el ectrospray ionisation) (MH) + APCl - M5 (at nospheric
pressure chem cal ionisation - nmass spectronetry) (M:H) +. 25HPLC

met hods: Method A: gradient: 4.5 min/ fl.: 3 mM/mn 99:01 - 0:100
wat er +0. 194 etamplef2 TEA: acetonitril e+0. 1% vol.) of TFA 300.0 to 0.5
mn: 99:01 0.5 to 3.5 min: 99:01-> 0:100 3.5 t0o 4.5 mn: 0:100

Col um: Chronolith SpeedROD RP18e 50-4.6 Wavel ength: 220nm WO

2010/ 078909 93 - - P irRALA-184-8via B -4-
2 o D30o0) K RRARRN A BRaEs usfophen 6’.”?( %ﬁ/g Py HERLA- h-Pyrble
acet oni t ri | eylthiezalog-yabenzybf2ApAridagint-o0eZ"A2' N is caried @it 2anaO@usly
mn: 99:01- ?&gélgqls..s tg, 4.2 mn: 0:100 Col um: Chronolith

Per f or mance RPIBLNIOVYRY $H18Rg, internal dianeter 3 mm Wavel engt h:

220nm
+ i Br HO s
B(OH) N
2 K,CO,4 I\‘J \/>——Br

10 ethanol, toluene
water

0
F S 8]
socl, N ~
Cl s, F >N ls o
15 W g N~

Cs,CO,
DMF

=N
; F
O, o
! *f / \N
0 o — N—N

5
!
PACH,(dpp) N\f\f;\l
Na,CO, N
dioxane
water
N

25 4 N HCl/dioxane F \N’N\/©\’S =N O?<
- )~
methanol N % NN
NH

30 2.1 A solution of 5.80 g (41.9 mmol) of potassium carbonate in 28 ml of

PN

20

water is added to a solution, kept under nitrogen, of 6.79 g (28.0 mmol) of
2,5-dibromothiazole in 28 ml of toluene, and the mixture is heated to 80°C.
196 mg (0.28 mmol) of bis(triphenylphosphine)palladium(ll) chioride are

added, and a solution of 4.67 g (30.7 mmol) of 3-(hydroxymethyl)benzene-

35
boronic acid in 56 ml of ethanol is subsequently added dropwise. The reac-



Retention tinme Rt. in mnutes [mn]. Exanple 1 15The preparation of

6- (3, 5- di We/es0pAeRY0- 2- { 345- (1-pi peridin-4-yl-1H PCT/EP2009/008839
pyrazol - 4-yht hi azol - 2-yl ] benzyl y2H pyridazi n-3-one ("Al' ) is carried

out anal ogously to the follow ng schene“20 25 30 1.110.0 g (41.9
mmol ) of 3-iodobenzyl alcohol and 11.1 g (41.9 nmol) of
tri phenyl phosphi ne are added to a suspension of 5.81 g (27.9 mmol) of

6- (3, 5- di f | uproRbeme gs%hlee»srtlafd)a@lfar ?ps%@ré wr%o@a%ﬂoh MiIREFE Tansso-
wi th 35W02008/017361) in 120 THF, and the mxture is cooled to

OC in an i cgatest in.veguesand foﬂl@Sdiﬂﬁrtﬂ par@tsozcﬁ:d bepvagiyethyl acetate and

dea ar opudel; T ol Hneo s HiL SR T 2P, ot

room t enper aésﬂaefu@bha:mamgmprﬁwom @%@ﬁd@g&ei@dﬁﬁrﬂhwtrﬁdleh@mm@tl’%elt he
residde is dissolved in hot propanol and cooled to roo

t enper at ur e.MEHENSHES §lUSGr %é’éfbf@“ﬁthliﬂ%ﬂé’dy]mffeﬂhﬁ]m@tﬁwf|a§rpr0Vﬁs¢ibd
with 2-propang| 796157?“ ed. The crude product is recrystallised again
from 2- propanol :

6- (3, 5-di fluorophenyl)-2-(3-i odobenzyl) 2H— pyr| dazi n- 3-one as

| 1 owi sh tal ESI 25. 1.2 t
gget g}[f\nesangr%i ' rﬁﬁ)wnqbg& (g b omothlazo] Q yl)phep%/l]%qsesirhgr%l is

1,1-b di | dded
R B PWE@EWJ‘?WW%@WH SO ST A0 L8Ry IGe8de
621(1 305 di }‘I)dl:atbgpbetmyg,)arﬂi?m’e{reagmgenzymye iBHatpr;ed alhbom@mmmaanldffér 13 g

nmo | S nacol at o I, DOron u oXxl1 de,
tra m o) Rnelt BhBTERDnARe rifedivieh ooyt StV e CPLand: °

hours. The ft@%hb%d%@ﬁdﬂrﬁtéds T%@%gﬂi ukls %ﬁﬁéﬁj Wﬂﬂ%ﬁ%&?ﬁneﬂ?yﬁ @fhérs
added, and the preC|F|tate ormed is isolated by decanting off th

super ngg ant sbrame-en(3-aiipsmetiyiphenyBthirade e gnex sblist wesir’Sdat er and
di chl oronet hane. The organic phase is dried over 20sodi um sul fate,
evaporated, and the residue is chromatographed on a silica-gel colum

wi th di chl ornget hEH@vh@E(Uflﬁﬁﬁimolﬁof Sadsigin darpoamaeits Badéd to a solution of
[3-(4, 4,5, 5- tetramet)% - di oxabor ol an- 2- yGbenzy I]-2H—p§/r| dazin-3
t

-one as pal &1 &9 (4 r&nr@l) cn_f§ beppeo-29(Sictdgrometyyipbesy ) thiazoje and
tri p0t2aOSSI Ung . % I8 BB o) . BY-Al 6roPRbnyl)-2H-pyridazin-3-one in 0.5 ml of

DMF, and the suspension formed is stirred at room temperature for

18 hours. Water and dichloromethane are added to the reaction mixture.

The organic phase is separated off, dried over sodium sulfate and evapo-

rated. The residue is crystallised from hot tert-butyl methyl ether: 2-[3-(5-
25 bromothiazol-2-yl)benzyl]-6-(3-fluorophenyl)-2H-pyridazin-3-one as grey

crystals; ES| 442,444

2.4 Further as in Example 1, finally giving 6-(3-fluorophenyl)-2-{3-[5-(1-
30 piperidin-4-yl-1H-pyrazol-4-yl)thiazol-2-yl|benzyl}-2H-pyridazin-3-one as

yellow crystals; ESI 513;

"H-NMR (ds-DMSO) & [ppm] 1.80 (m, 2H), 1.98 (m, 2H), 2.60 (m, 2H), 3.05

(m, 2H), 4.22 (m, 1H), 5.43 (s, 2H}, 7.14 (d, J = 10 Hz, 1H), 7.30 (dt, J; =

35 8.5 Hz, Jo=2Hz, 1H), 7.46 (m, 1H), 7.49 (t, J = 7.5 Hz, 1H), 7.55 (q, J =



102 ng (0.15 mmol ) of bis(triphenyl phosphine)palladiun(ll) chloride
are addedwo2@osmdous i on, kept under nitrogen, of 848 ngP¢REPDONDSEI9
of 6-(3, 5- _an .

di f1 uorophenyl)-24344, 4,5, 5-tetr anet hyI6-31, 3, 2-di oxabor ol an- 2- yQbenzyl
]- 302H pyridazin-3-one and 455 ng (1.82 nmol) of 2, 5-di bronothiazole
in 18 m of 1,2-dinethoxyethane, the mxture is heated to 80C and
stirred at thb+z di)e? aoune Iy, 7482 tmuel), 7198 (s,edd) BAO (6, XH)r 8.1i3s(d,
cooled to roomtenperature, filtered, and the filtrate is partitioned
bet ween wat et =dRd1&t Hy) 835h(%t!ile. The organic phase is dried over
sodi um sul fate, evaporated, and the residue is chromatographed on a
silica-gel colum with petroleum ether/ethyl acetate:

243- ( 5- br onoite fdlolvirky g@hpoaydd at OBtainrat dhalogopsignyl) - WO

2010/ §78909PCT/ EP2009/ 008839 - 60 2H pyri dazi n-3-one as yel |l ow soli d;
ES! 460,462. 1.4106 ng (1.00 nmmol) of sodium carbonate, 0.5 m of

wat er and 5 -B-N‘?.”g (0. UZ25 Tl $rQ¢ture and/or name
enyl phd

1, 1- bi s(di pk psphi no)ferrocenepal ladiun(I1) dichlori

to a sol ution,"AREpt j 230 ng (0.50 mmol ) [pof

243- ( 5- br onot hi azol 5- di 1 uor opheny1) - 2Hpyr i dazi n- 3
one and 208 |ng (0.5 of t ert Y 4447A 5 5-tetr

met hy 11, 3, 2- di oxal p J dihne-d- car boxyl at e
10( prepared|in accg 6187) in 5 m @di oxane, and
the mxture|is stinred mt 80C for 42 hours. The reacti i xture is
ctooled to reom-tenperature, filtered and the residue is

chr omat ogr aphef4on {a sili ca- ged Pu i th di chl or omet hane/ met hanol
as eluent: tlert-butlyld-[4- (2t 3y 5 N
15[ 3- (3, 5-di|f | uor opheny1j oxadt 6B pyridazi =y met hyl ] phenyl I t hi azo
| -5-y195 pynazol - 14yl ] pi g di ne- 1- car boxw e w crystals;
ES! 631. 1.5A suspension of 156 ng (0.25 nmmmol) of tert-butyl
4- K- (2434343, 5-
20di f | uor ophenyky=6-oxo=6Hpyridegim=—_t=ytmethytjphenytjth
i azol - 5- Apyrlazol- 14 yl ] pi perrdife- 1 boxylate in a mxture of 4 n

of 10% HCl iin di oxane and _I0 i hadnol ds brigfly heated to the
boil and stijrred at or §i rd. The repction
m xturz)i s evapor at|ed, A the residue i supdrti t tween 2 N

sodi um hydr dxi de sgl ution and di chl oronet hane. 25Thg or ani c phase ifs
[

dried over godium gul fate, evaporated, and the resi- s stirred
W t h tert_ bLf iva| nt h\l! et her 6 (31 5 d: f! LLOL nnhnn\ll\ 2 [2A4 (1

Cy ey guropntHy L= 1oTo~ =+

pi peridi n-4-yl1-1H pyrazol -4-yQ hi azol - 2-yl ] benzy1}-2H pyri dazi n- 3- one
as yellow solid; ESI 531; 301H NWVR (d6-DVMS0) S [ppn] 1.87 (m 2H),
2.03 (m 2H), 2.70 (m 2H), 3.13 (m 2H), 4.28 (m 1H), 5.43 (s, 2H),
.15 (g J Efémple 31H), 7.35 (tt, J1 = 8.8 Hz, J2 = 2.3 Hz, 1H),
7.49 (m 2H), 7.67 (m 2H), 7.83 (m 2H), 7.99 (s, 1H, 8.01 (s, 1H),
8.15 (d, J = 10 Hz, 1H), 8.23 (s, 1H).

The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-

4-yl)oxazol-2-yllbenzyi}-2H-pyridazin-3-one ("A8") is carried out analogously to

the following scheme
30

35



WO 2010/ 078909PCT/ EP2009/ 008839. - 61 - Exanple 2 The preparation

of * 6- ( 3- f i@hrMRAeHNd) - 2- { 3- [ 5- (1- pi peri di n- 4-y1- 1H pyr aget/Ef2009/008839

5yl )thiazol -2-yl | benzyl}-2H pyri dazi n-3:,0ne ("A2") is carried out

anal ogously to the followi ng schene 10 B(OH)2 13rPd(PRI 3) C12
".3]j--Br HO NK2 C 03 ethanol, toluene water Cs2CO2 DM F

302 1A solution of 5.80 g (41.9 rrrml) of potassium carbonate in 28 nm

of water is added to a solution, kept under nitrogen, of 6.79 g (28.0

nmol ) of 2,5-dikronothiazole in 28 m of toluene, and the mxture is

heated to 80C. 6 ng (0.28 mml) of

bi s(tri phenyfp L )palladl un(l 1) chl ogpde aresad and a

solution of 4.67 gN o I)Hc,u‘ fhydroxyget hyl )beze e- 35
boronic acid in 56 of thanoT subsqugnt |y addettndTapwicse. The
reac- 5 MF O
N
Ho oL
F o o F
\OLN__%_N(_/
o}
10 HCl/idioxane F oS (Burgess reagent) F N
— 3 N
- THF N.
U0 1 150°C ey

15 N-bromosuccinimide

AIBN
carbon tetrachloride

=N
o. N
w30 Ony

PdCl(dppf)
Na,CO,
dioxane

25 water

4 N HCldioxane

methanol

30

The starting material 3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yl-
methylibenzoic acid is prepared in accordance with WQ2008/017361. The

35 first four reaction steps are carried out analogously to a procedure from



WD 2010/ 078909PCT/ EP2009/ 008839 - 62 - tion mxture is stirred at 80C
fof 18 howezoiblesdpeacti on m xture is evaporated in vacpOT/ERLUBINIBE39
residue is partitioned between ethyl acgtate and water. The organic
phase is dried over sodium sulfate, ev%f)rat ed, and the 5 residue is
chromat ogr aphed on a silica-gel colum w th dichl oronethane/ nethanol
as eluent: 3-(5-bronothiazol-2-yl)phenyl | nethanol as brown oil; ESI
270, 272. 2. ZA@EOHBNZH@Z REdctioffsteps 4 and 5 are carried out analogously to
3-(5-bronot hi azol - 2-yCphenyl ] net hanol is 10 added in portions to 1 m
of thionyl daX®PP@lwith stirring and external ice-bath cooling, and
the reaction mxture is stirred at roomtenperature for 18 hours. The
reaction mxture is diluted with tert-butyl nmethyl ether and tol uene

and evapor attd06Thg (Me‘B:’i duﬁoib of B.It-GSI’-di|ﬁtétMyl'ahnm@Irbp§bll)INJethﬂsﬂ&diﬂobdemm
155- brono- 2- (3-chl o

2.396 ng (0. @@fﬁ%’m'g@( pgf?@rr:@ h@?églﬁﬁagé Ogcr@e/ﬂdat?lélsg fﬁg]%{ﬁ?fc%’*r
85. 1 0.
2061, 7 mg ((3)(%32 i%fé)&h%@ ???%%?Xﬁ?%ﬁ@ﬁ?ﬁ’%ﬁ‘ @Ib%gé?cﬁm FieBamy

m of DV, ancbccbﬂjmpemw@ 2‘0@8#1®ti736‘81),s382 med(3ab4 mooah) Déapﬂmaama’[e

o 150 ity L SPLSLITEAPRS, 6 S0 1 A

sul f ate) and tﬁéi‘@l@r@o‘?&te (WﬁBﬂ%WHdWﬂ HFDAFY ahalthé pRutd RathRLd over-
tert-butyl nethyl ether:

25br onot hi azmghmtmpmquramreswatabne@ﬁmm)themepgtmrdmxtures -Ihee as

gf Syngrﬁsz glgrpﬁl %8136}]@%9‘146%!45 fi '§,r"=[°l§ If)‘xwt suction waghngd Wlt% wét'epguj%ned

30pi peri di n-idvabud HymHgeE-pl- g’fﬂﬁ|ﬂ&é’rb9ﬁ@hyl?—6¥d)iob@lﬂi%‘nhaiﬁ U%Wéﬂhgi??!\l—n'

3-one as yellow crystals;

1.80 (18 2H)(2.2duecthexyethy))benznide asegloutesscysialRiBS! 48022 (m 1H),

5.43 (s, 2H), 7.14 (d, J = 10 Hz, 1H), 7.30 (dt, Jl= 3585Hz J2 =2
Hz, 1H), 7.46 (m 1H), 7.49 (t, J = 7.5 Hz, 1H), 7.55 (q, J = WD

(2010/2&)789(;9?4 FRP200N %@&8895 hy@ﬁ)ohlcﬁtc&:adﬂ aré&!de&%é s(df(lho?i‘bﬂ '17%2
m =

(s, 1H). The(2f7(()3 mwk&@f édﬁﬁé@é@uamwai%@ §hbwgiﬁ1§h}-ym@thyl N-

(2,2-dimethoxyethyl)benzamide in 15 ml of dioxane, and the mixture is

20
stirred at a temperature of 50°C for 20 minutes. Water is added to the

reaction mixture. The precipitate formed is filtered off with suction, washed
with water and dried in vacuo: 3-{3-(3,5-difluorophenyl)-6-oxo-6H-pyri-
dazin-1-ylmethyl]-N-(2-oxoethyl)benzamide as colourless crystals; ESI

25 384.

e,
T

3. A solution of 1.01 g (2.64 mmol) of 3-[3-(3,5-diflucrophenyl)-6-oxo-6H-

pyridazin-1-ylmethyl]-N-(2-oxoethyl)benzamide and 1.26 g (5.27 mmol) of
30 (methoxycarbonylsulfamoyljtriethylammonium betaine (Burgess reagent)
in 5.3 ml of THF is stirred at a temperature of 150°C in a sealed vessel for
5 minutes. The reaction mixture is partitioned between saturated sodium
hydrogencarbonate solution and dichloromethane. The organic phase is
35 dried over sodium sulfate and evaporated. The residue is chromatogra-

phed on a silica-gel column with dichloromethane/methanol as eluent,

giving 6-(3,5-difluorophenyl)-2-(3-oxazol-2-ylbenzyl)-2H-pyridazin-3-one as



Structure and/or name le NNl --N-- Sil S 1 \i0 N, N S---N

H

£

NN WO 2010/078909 PCT/EP2009/008839
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20
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35
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colourless crystals; ESI 366.

4. A solution of 184 mg (0.504 mmol) of 6-(3,5-difluorophenyl)-2-(3-oxazol-
2-ylbenzyl)-2H-pyridazin-3-one, 108 mg (0.605 mmol) of N-bromosuccin-
imide and 6.3 mg (0.026 mmol) of benzoyl peroxide in 1 ml of chloro-
benzene is stirred at 80°C for 42 hours. The reaction mixture is evaporated
and chromatographed on a silica-gel column with dichloromethane/
methanol as eluent, giving 2-[3-(5-bromooxazol-2-yl)benzyl]-6-(3,5-
difluorophenyl)-2H-pyridazin-3-one as yellowish crystals; ES| 444, 446.

5. 21 mg (0.029 mmol) of bistriphenylphosphine)paliadium(ll) chloride, one
drop of triethylamine and 200 ui of DMF are added to a suspension, kept
under nitrogen, of 131 mg (0.294 mmol) of 2-[3-(5-bromooxazol-2-yl)ben-
zyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one, 144 mg (0.382 mmol) of
tert-butyl 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrazol-1-yl]-
piperidine-1-carboxylate and 135 mg (0.382 mmol) of tripotassium phos-
phate trihydrate in 1.2 mi of 1,2-dimethoxyethane, and the mixture is
stirred at 80°C for 18 hours. The reaction mixture is diluted with THF and
filtered off with suction. The filtrate is washed twice with saturated sodium
chloride solution, dried over sodium sulfate and evaporated. The residue is
chromatographed on a silica-gel column with dichloromethane/methanol,
giving tert-butyl 4-[4-(2-{3-[3-(3,5-difluoropheny!)-6-oxo-6H-pyridazin-1-yl-
methyl]phenyl}oxazol-5-yl)pyrazol-1-yl]piperidine-1-carboxylate as yellow-
ish crystals; ES] 615.

6. A solution of 90.4 mg (0.147 mmol) of tert-butyl 4-[4-(2-{3-[3-(3,5-
difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyllphenylloxazol-5-yl)pyrazol-
1-yl]piperidine-1-carboxylate in a mixture of 0.22 ml of 4 N hydrogen chlo-
ride in dioxane and 0.23 mi of methanol is stirred at room temperature for
16 hours. The solution is evaporated and dried in vacuo, giving 6-(3,5-
difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)oxazol-2-yl]benzyl}-
2H-pyridazin-3-one hydrochloride as colourless crystals; ES] 515.



N \ S--Ni ........ J\H 25 Exanple 3 30 The preparation
of * WO 2010/078909 PCT/EP2009/00883%
6- (3, 5-di fl uorophenyl)-2-{345-(1-pi perigh n-4-yl- 14 pyrazol 4-yl ) oxazol
-2-ylibenzyl}-2H pyridazin-3-one ("A6") is carried out anal ogously to
the follow ng schene WO 2010/ 078909PCT/ EP2009/ 008839 - 65 -
W)2005/ 121132. Reaction steps 4 and 5 are carried out anal ogously to
Exanple 1. 51. 906 ng (4.73 mmol) of

N- (3-di met h i -N_- et hyl iimd i |
6 addeq o rEROBR e BMSRRE BaR < 228l St gt ¥ 46 ' ZHY)
(3,5-difl U_OUPQJ?‘%HM'1H)§5.%F(S6EHV\%W.HQ§1§] J‘=1$I.8|H§‘?t1hg,| Thengoyc=aci diz,
(prepared in accordance with 2008/ 017361), 382 ng (3.64 mmol ) of
am noacet al delyde dintthyl.4déetldd), 48d 867 :g.J9z64H b4 (o = 7.5 Hz,
1- hydrdXybenger 4 a7 (i 2Hy. 7.93 (s, 1H), 7.96 (d, J = 7.3 Hz, 1H), 8.06 (s, 1H), 8.17

(d, J = 10 Hz, 1H), 8.29 (s, 1H), 8.96 (bs, 1H, NH"), 9.18 (bs, 1H, NH").

Example 4
10
The preparation of 6-(3-cyanophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
R ylYoxazol-2-yllbenzyl}-2H-pyridazin-3-one ("A7") is carried out analogously to
the following scheme
15

0] olyphosphoric Br N

+ O o gciép P hf’\s 2 eq.of NBS ';\B*Br
NH, ﬁ_\f , o
© i70°C dibenzoyl peroxide
chlorobenzene

20 N,//@\iﬂ/\i
N O
H N

= R~

= I

N.
N "0 N

Cs,CO, [ g

OMF o

25 s
X0 O
© T

o 0

_ N,//Qn O)LOK
. " )

PdCL,(dppf} N™ "0 J\ Y
Na,CO, o =N
dioxane

30 water

4 N HCl/dioxane
- > T
methanol N Nl .

—

35



10tri azol e hydrate (HOBt) in 14 m of DW, and the mxture is stirred
ovér- ni glwoaeiorogmeet enperature. Water is added to the PEREPRIOHOOSE3Y
m xture. The precipitate fornmed is filtgyed off with suction, washed
wi th water and dried in vacuo, giving

3-[3-(3,5-di fluorophenyl)-6-o0xo0-6H pyridazi n-1-yl methyli-N

15( 2, 2-di net hoxyet hyl ) benzam de as col ourl ess crystals; ESI 430. 2.
4 m of 2 N Hupémtsedntnostop g carriedi alit @nalcybdsaty tod)82808/22D812 ofeat- 17
g (2.73 mol) of

343- (3, 5- di f&%?tﬁﬁﬁé)’mﬁle)n-%5 GRBLOSPUSYIO PRHIPIR-Z - yI et hy1] - N

20( 2, 2-di net hoxyet hyl ) benzam de in 15 m of di oxane, and the m xture
is stirred at a tenperature of 50C for 20 mnutes. Water is added to
the reacti orbxdpler®. The precipitate forned is filtered off with
sucti oh, washed with water and dried in vacuo:

343- (3, 5-di fl uorophenyl) - 6- oxo- 6H pyri dazi n- 1-yl net hyl ] - N- ( 2- oxoet hyl
)b?ngT de Fﬁw@?féﬁﬁréwo%é(gtfﬂdjlﬁuon%‘é'he%?@&‘l{s [53(1-MeBHUH-8Pra201-3- Pl
g mmol ) o

313- (3, 5-di f? a&@m@a@)a—subﬁmm%mddamn 3ope fAdY 9 cavied-coik @salvypb

enzam de an
(met hoxycar &)ny (5"’38@‘?‘3’“5%%“%9{ anmoni um bet ai ne (Burgess reagent)

in 5.3l of THFIS stirred at a tenperature of 150C in a seal ed
vessel for 5 mputes. The reaction mxture is partitioned between
sat ur at ed sodi um hydr ogencar bonat e sol uti on and d chl or onet hane. The
or gani ¢ phase ¥s}35dri ed over sodiumsulfate and_eyvaporated. The
residue is c a- phed on aNS-INI/I caEgell col i

di chl or onet hane/ neflhanhol - as | | tent!, Jyi vi-rg— F =N,
6- (3, 5-di fluorop helt *P2- (r~8 xazol - yI bedrty1) - 2H pym in- 3@ S
WO 20117 078909PCT/ EP20091 gng HO - coMpurless cry tals; |ESI 366.
4. A solution of 184 ol ) of NH

6- (3, 5-di fl uorophenyl)= (3 oxazol - 52-yl benzyl)-2H pyr i n-3- one,

108 nmg (0.605 mml) of N-bronobsugcin- imde and 6.3 ng (0.026 mol)
of benzoyl peroxidg i 1 m of chl orobenzene is stirred at 80C for 42
hours. The reactiooh n_illgg@xe is porat ed and chromat ogr aphed on a
silica-gel colum with dichl oporret'hared met hanol as el uent, giving

2- 13- (B3 br onooxarobes2reydebignzyl | - 6- (],
10di f | uor ophenyT)‘@W‘r‘l—dﬁm n- 3- one Ms Yel ,6MQ(ystal s; ESI 444,
446. 5. 21 ng (O S;mml) of bistri sp mle)palladlurr(ll)
chl oride, one drop of triethyl am ne and_200 pl| of DVF are added to a
suspensi on, kept 15under nitrogen, of 131 nmg (0.294 mmol) of

243- ( 5- br onboxazol -2-y| ) ben-

zyl]-6-(3,5-diflyorophenyl)-2H pyridazin-3-one, 144 ng (0.382 nmmol)
of teras butyIA841 H(MBIR eﬁsamaa)am [epmy =3.93 (2- 3H), @(%5[:&;24"61 4.15 (d,

2-vyl I i b I 382
B A e N RSN R d ol wat A e UL K S
1, 2- di met hoxitey, rage(d, wlﬂmznmwss f, 9H rV@@(@tJ&Oﬁsfr% ﬂ% lgotyr s.
The reaction mxture is diluted with THF and iltered off with

suction. ThesfiHhr&ie (ds) reshéte, thid)c8. 1§ tsh1bat&1B&ted Hodi um chl ori de
solution, dried over sodiumsulfate and evaporated. The residue is
chromedgr aphed on a silica-gel colum w th dichloromethane/ net hanol,
25 gi Vi ng t eThe blalryyrig material 3-[3-(3,5- dtfluorophenyl) 6-oxo-6H-pyridazin-1-yl-

444- ( 2- {343 d|fluoro heny1) - 6- oxo- 6H pyri dazi n- 1- yl net hyl | phenyl
| oxazol - C%?\?B{ HN-Pvdiany, gﬁaé?mmlm.%lqpr&&ab%im %@@r‘é@“%Wlthm sh

crystal S ESAeIn08/017361.

35 The following compounds are obtained analogously



306. A solution of 90.4 ng (0.147 nmol) of tert-butyl

414- ( 2- { 3480 610578909 PCT/EP2009/008839
di f1 uorophenyl) - 6- oxo- 6H pyri dazi n- 1- ylgget hyl ] phenyl | oxazol - 5- yppyr az
ol 1-yli pi peridine-1-carboxylate in a mXxture of 0.22 mM of 4 N
hydrogen chloride in dioxane and 0.23 m of nethanol is stirred at
roomtenperature for 3516 hours. The solution is evaporated and dried
in vacuo, giVvi ng-63,63iBuorophenyl)-2-[3-(5-furan-2-yi-1,2,4-oxadiazol-3-yl)benzyl]-2H-
di fl uor ophe {345- ( peridi n-4-yl-1H pyrazol - 4-ypoxazol -2-yl]b
enzyl | 2H pyr%ﬁggﬁzﬂ‘ g%ﬁe&ﬁgbr ochl oride as col ourless crystals; ESI
515. WD 2010/ 078909PCT/ EP2009/ 83- 6 1H NWR (d6- DIVBO) 6 [ ppni

= 2.22 (m 4H, 3.09 (m 2H), 7 . 5.44 (s,
2H), 7.15 (d, J = 9.8 &z = 2.3 He,
1H), 1043 (s, 1H), 7.51 Nz, TH = 7.5 Hz,
1H), 7.67 (m 2H), 7.93 { 7.96 (d, J , 8.06 (s,
1H), 8.17 (d, J = 10 Hz, 8.29 (s, 1H), 8."960(bs, IH N, 9.18

(bs, 1H NH). Exanple 4 The preparation of
6- (3- cyanophenyl) - 2- { 345- ( 1- pi peri di n-4-y1-1H pyrazol - 4- ESI433;

yl ) oxazol - 2-yl ] benzyl}-2H pyri dazin-3-one ("AT') is carried out

anal ogously to the foll ow ng schene WD 2010/ 078909PCT/ EP2009/ 008839
- 68 -10he fi rsta{:e&oarﬂ@csroghenyly-s {@a[sr(sefdemyﬂpwimm-@qmmI2y4-and|azoE 3-yl}-
US20031220272, reaction ste 4 and 5 anal ogously to Exanple 2.
Exanpl e 5 5 befEypr %Wﬂﬂﬁ%iﬁ ?opne ( i )

6- {3, 5-di fluorophenyl)-2-{3-[5-(1-nethyl - 1H—pyrazo| 4-y1) -

1, 2, 4- oxadi azol - 3-yl | benzy1l- 2H pyrl da2| n-3-one ("A8") is carried out
anal ogously to the foll ow .‘ ": 1H-NVR (d6-DVMSO): 6 [ppm
= 3.97 (s, 3H), 545(5 9.5 Hz, 1H), 7.36 (tt, J1
= 9.2 H, 2 =2 H Nz, 1 7.62 (d, J =7.5
Hz, 1H), 7.66 (m 2 . 7 ,\8.Jz s, 1H), 8.15
(d, J = 9.5 Hz, 1H), “8.1¢ , ) H) . NThe starting
material 3-[3-(3,5-difluorophenyl)-6-oxo-6Hpyridazin-1-yl-
met hyl ] - N- hydr oxybenzam dine is prepared in accordance w I
W)2008/017361. 35The foll owi ng conpounds are obtai ned anal"ogou
2010/ 078909PCT/ EP2009/ 008839 - 69 -

20
Pharmacological data
Met kinase inhibition
. 25 Tabled
Compound No. 1Csg 1Csq
(enzyme) (cell)
"A1" A A
30 "A2" A
"AB" A A
"AB" A A
"AQ" B
"A10" A A
35

ICso: 1PM—-01pM=A; 0.1pM-10puM=B; >10uM=C



6- (3, 5-di fluorophenyl)-2-[3-(5-furan-2-yl-1, 2, 4- oxadi azol - 3- yCbenzyl ]
- 2Hpyr i daavo-28roasvoe " A9") 5 ESI 433; PCT/EP2009/008839
106- (3, 5-di fl uor ophenyl)-2-{3-[5-(6-nmetyyl pyridin-3-yl1)-1, 2, 4- oxadi az
ol -3-y11l- benzyll-2H pyridazi n-3-one (" 0") 15 ESI 458. 20

Phar macol ogi cal data Met kinase inhibition 25Table 1

Compound No. | C50 (enzynme) | C50 (cell) "AI" AA AA

The following examples relate to medicaments:

5
Example A: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 using 2 N hydrochlaric acid, sterile filiered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

M,
PN
H 3

Each injection vial contains 5 mg of active ingredient.
15 Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya

lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

20
Example C: Solution
- A solution is prepared from 1 g of an active ingredient of the formula I,
25 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 is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
30

Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

35 Vaseline under aseptic conditions.



"A6" A A"A8" A A B "A10" AA 1CG0:1 nM- 0.1 gM=A;, 0.1 gM- 10
gM = B; >WwO2¢0ozso® WO 2010/ 078909PCT/ EP2009/ 008839 - FQT/EPZARY008839
foll ow ng exanples relate to nedicanments:. 5 Exanple A: I njection
vials A solution of 100 g of an active ingredient of the formula I
and 5 g of disodi um hydrogenphosphate in 3 | of bidistilled water is
adjusted to pH 6.5 10using 2 N hydrochloric acid, sterile filtered,
transf erred ExaraplenEecialdets/i al s, | yophilised under sterile
conditions and seal ed under sterile conditions. Each injection vial
contains 5 ng of active ingredient. 15Exanple B: Suppositories A
mxture of 2R e 3R 136 oVihvBIhGRURIH P tnd fiiniups M4 Ry b Mictdel 00 g
nd 1400 g of cotoa

of soya lecithin a butter is nelted, poured into
moul ds_and 20aIKgovigebtate stanth, OEakH of talp @eidtb i KgchagmesIPD stgase is

activedingr egrleggéd in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

10
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example H: Ampoules

L,
L A

25 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.

30

35



Exanple C. Solution A solution is prepared from1l g of an active

i ngr edi entwototesdpor mul a 1, 259.38 g of NaH2PO4 2 H20, pCBE#D0gIERE30
Na2HPO4 12 H20 and 0.1 g of benzal koni_um chloride in 940 m of
bidistilled water. The pHis adjusted to 6.8, and the solution is
made up to 1 land sterilised by irradiation. This solution can be
used in the formof eye drops. 30 Exanple D. G ntnent 500 ng
of an active ingredient of the forpPutentiClaiasm xed with 99.5 g of
35Vasel i ne under aseptic conditions. WD 2010/ 078909PCT/ EP2009/ 008839
-71 - Exanple E: Tablets A mxture of 1 kg of active ingredient of

t he forrrula1l, 4 kg of | actose 1.2 kg of potato starch, 0.2 kg of
talc and 0. 1-kg ©PMRAYALS P hestosarlg b is pressed in a conventional
manner_to give tablets in such a way that each tablet contains 10 ngy
of act®ve ingredient. Exanple F: Dragees 1(0R*ablets are pressed

anal ogously to Exanple E and s ént | y~doated in a conventi onal
manner with a coating of sucr¢Se, potatg grch, talc, tragacanth and
dye. 15 Exanple G Capsul es . 2. Mg of lve i/Réredi eht of the
formula | are introduced iRt0 hatd gglatirie 202apsules in a
conventional manner in such a way thggs each capsule con- tains 20 ng
of the active ingredient. Exanple H "Anpoul es 25A solution of 1 kg of
acti velQ ngredi ent m{or{i the formula | in 60 | of bidistilled water is

sterile filtered? %lﬁsferred i nto anmpoul es, |yophilised under

sterile conditiqys and sea|teddeieshembefed QRshtlIRBS or BAGhaBePOUl €
‘contains 10 ng of active ingredient. 30
heterocycle having 1 to 3 N, O and/or S atoms, which

may be unsubstituted or mono-, di- or trisubstituted by

15 Hal and/or A,
R’ denotes Ar, Het, A, OH, OA, O[C(R*)2]Ar,
O[C(R*)a]Het, N(R%),, NR[C(R®),].Ar or
NR[C(R®)2]Het,
20 R? denotes an unsaturated or aromatic five- or six-membered

heterocycle having 1 to 4 N, O and/or S atoms, which may

be unsubstituted or mono- or disubstituted by Hal, A, OH,

OA, N(R%,, SR? NO,, CN, COOR?, CON(R®),, NR’COA,

NR*SO,A, SON(RY)z, S(O)mA.,

CO-Het', Het', [C(R*)21.N(R)z, [C(R®)2]aHet',

O[C(R*)2],N(R%)2, O[C(R%),]Het', NHCOOA,

NHCON(R®),, NHCOO[C(R?)2[,N(R*)z,

NHCOO[C(R®)2].Het!, NHCONH[C(R®),],N(R%),,

30 NHCONH[C(R?)]Het', OCONH[C(R?),,N(R%),
OCONH[C(R®),]Het', CO-Het', CHO, COA, =S, =NH,
=NA and/or =0 (carbonyl oxygen),

R® denotes H or A',
35 R* denotes H, A or Hal,

T
i 3
L

25



WO 2010/ 078909PCT/ EP2009/ 008839 - 72 - Patent O ai ns 1. Conpounds of
t he f or nulvao ko10o/078@9 N whi ch denotes a five-nenbered unsatIVER200/0E3839
aromati c heterocycle having 1 to 3 N, nd/ or S atons, which may be
unsubstituted or nono-, di- or trisubstituted by 15Hal and/or A,
denotes Ar, Het, A O—I, A, O[C(R3)2]Ar, O[C(R3)2]-klet, N(R3)2,
NR3[ C(R3) 2] Ar or NR3[C(R3)21., Het, 20R2denotes an unsaturated or

aromatic five- ok six-mennetedatienocked @r beandrgdlalkg Havivig 0-1@nd/ or
S atons, which may be unsubstituted or nono- or disubstituted by Hal,
A, OH OA NR3)2, SR3, N@OMEN O000R3, CON(R3)2, NR3COA, NR3S02A,

SN(R3) 2, S(0)mA, 25C0O- Het L ket i olse) ,
O[C((R3) )2] 7N (ngz o[ C( R3) T 'ﬁ“ﬁ%@'ﬁ?@%ﬁ%@ afg Al et
ygﬁagd%(HFa ZR]C%;\I(ZF??—I; lNH rﬁacRSBnglnHet 1R3NHCC]\IH[ o R3) 2] pN( RBH)etzl

CO Heti, CHO, COA, =S, =NAN F&m é{g‘m&'g ohe dgr(%waﬁg\lg %;N)a@)ﬁ e replaced

R3denotes H or A, 35RAdenpt@snH, Shgth, $@% and? CH=CH groups,
2010/ 078909PCT/ EP2009/ 0088 9 173 - Adenofes unbranched or branched

al kyl having 1-10 C at ons,or
cyclic alkyl having 3-7 C atoms, in which 1-7 H atoms
10 may be replaced by OH, F, Cl and/or Br,
A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F,
Ar denotes phenyl, naphthyl or biphenyl, each of which is
15 unsubstituted or mono-, di- or trisubstituted by Hal, A,
OH, OA, N(R%),, SR® NO,, CN, COOR? CON(RY);,
NRPCOA, NR’SOzA, SO,N(R%),, S(O)mA, CO-Het',
[C(RY)2NR)2, [C(R?)zlaHet", O[C(R):2IN(R),
O[C(R¥)],Het', NHCOOA, NHCON(R?),,

20 NHCOO[C(R®)2],N(R%)2, NHCOO[C(R?),].Het'
21p 2 2in ;
NHCONH[C(R®*)2],N(R%)2, NHCONH[C(R®)2]Het',
OCONHI[C(R*),],N(R%), and/or OCONH[C(R?),].Het",
é 5 Het denotes a mono-, bi- or tricyclic saturated, unsaturated

or aromatic heterocycle having 1to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OH, OA, N(R%),, SR® NO,, CN,
COOR?®, CON(R®),, NR’COA, NR*SO,A, SON(R),,

30 S(O)mA, Het', [C(R%)2]:N(R%)z, [C(R%)zlHet',
O[C(R*2]oN(R?)2, O[C(R?);].Het', NHCOOA,
NHCON(R?);, NHCOO[C(R*),N(R%),,
NHCOO[C(R?)].Het!, NHCONH[C(R?)2],N(R?).,

a5 NHCONH[C(R®;].Het', OCONH[C(R?)2],N(R®).,



in which 1-7 H atons may be replaced by OH, F, d and/or Br, 5 and/or

i n” whi ch ane@ 26/0b4w0 CH2 groups may be repl aced by 0, NbLT/BP209600886L2
and/ or CH=CH groups, or cyclic alkyl a)/ ng 3-7 C atons, in which 1-7

H atons 10nmy be replaced by OH F, O and/or Br, A denotes
unbranched or branched al kyl having 1-6 C atonms, in which 1-5 H atons
may be replaced by F, Ardenotes phenyl, naphthyl or biphenyl, each of

which is 15unsubstituted q§c G(R&,T Hat'! U@w‘stg;qgt g@b;!()ng-laiNHA
OH, OA N(R3)2, 5R3, N2, CN%S%I&O\I NR3COA, NR3S

S2N(R3) 2, S(0)mA, CO Het I= N/f @oRtsu)rzﬁO N(azeemyl cmgeze) (z:]arkkmrmi pxygen)

0[ O(R3) 21, N( R3) 2, .8[ O R3) 2. P
NI[—&H )C( R3) (21p¥\|( ) [2C( NH%:%”@?%? W"C g%ﬁ%%@’é‘%‘%?‘ﬁﬁ%ﬂgﬂ to
NHCONH[ C(R3) 2] Het 1 , OCONH Ki(dRz)ex @l\é(tﬁﬁlbzwﬁim"/ ey BeONohel B3gRkLibkee,

Het derfot es a nono-, bi- or tricyclic sat ur at ed unsaturat ed or

aromatic heterocycl e havi rgtet RbA4OR, QHdral and/er 30desrbam exyaas). be
bstituted -, di t ted by Hal, A OH OA

M), Srae Nl en, condsmet ) 2 daoon, KRBS02A. " SOPN( RS} 2,

30S5(0),, A Het' ,m[C(R3)2] densBys20, { 66 R3) 2] , Thiet1l , O[ C(R3) 2] pN(R3) 2,

O[ C(R3) 2] Het 1, NHCOOA, ~ NHCON( R3) 2, . NH R3) 2] pN( R3) 2,
NI[—E((H)C(}%)Z] nHet 1, NHCO\H‘?@(P?%%Q NRS COC{%SNLC]OQIHEC(???,)Z],I—HL

OCONH R3) 2] N 2, 9 / 009/ 008839 - 74 -
OOONH%%(( RBg 2} ( )1 COHet %:%I? 5()ZO&%-I_C’E%Z—NH =NA and/or =0

(carbonyl oxygere)nc{ plam‘nquutloaw;geseble ldetts dantdresrscambsiecgaisomers
e e, U B R Shafi 2 by ™ ©°
oxygen),
15 2. Compounds according to Claim 1 in which
D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-
20 diyl, pyridinediyl or pyrimidinediyl,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
25 R denotes Ar or Het,

and pharmaceutically usable salts, tautomers and stereoisomers

Pl
S

thereof, including mixtures thereof in all ratios.

30 4.  Compounds according to one or more of Claims 1-3 in which
R? denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl,
each of which is monosubstituted by A or [C(R®).].Het',
and pharmaceutically usable salts, tautomers and sterecisomers

35
thereof, including mixtures thereof in all ratios.



Hal denotes F, Cd, Br or |, ndenotes O, 1 or 2, ndenotes O, 1, 2, 3 or
4,7 10pdeno¥eg0m@07®094, 5, or 6, and pharmaceuti cal | y usBOT/EPIHEPDESE3Y
tautonmers and stereoi soners thereof, i_ngduding mxtures thereof in
all ratios. 152. Conpounds according to Claim2l in which Ddenotes

t hi azol ediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazol ediyl, isoxazol ediyl, oxadi azol ediyl, pyrazol ediyl,

i m dazol edi y3., tQompbands adbm‘djngowmmlam'r mexte wif Claiyrsat-dne 2¢dcly | |

pyri di nediyl or r| m di ne ceutically usable salts,

t aut omer s and st r eoi sonercger‘%éﬂtfé?g rR?%lYﬁmdl ng m xtures thereof in
all ratios. FEHQ%MEQ!IWGSé&ega% Malitdtherd aft ¥ek&dlsomers
25R1ldenot es Ar or and pharmaceutically usable salts, tautoners
and st er eoi sonertbetehiérleol‘ud!rigwfﬂlxidl‘e@hﬁfeafum ef raties.eof in all ratios.
304. C%rrpounds according to one or nore of Cains 1-3 in which
R2denot es pyrazolyl, pyridinyl, pyrimdinyl, furyl, thienyl,

oxazol yl, oxgdi &Z@#\Pbund%ﬂé@r@lidﬂ o B8 bPhre OF GISAEAZSl ilwhiggch of
whi ch is nmonosubs uted by A or [C(R3)2],Hetl, 35and

phar maceuti cal | yR usabl e salamotes Hut omer s and st er eoi sonmers thereof,

i ncl udi ng m xtur

2010/ 078909PCT/ E%%B@?’%‘%@'e?&@éaé?%%ﬁﬁ% &S A P25 T e or
more of0 O ai ms Ithérdof, WbiudingRadenrisepetbafin BEtrhyos. and

pharmaceutically usable salts, tautoners and stereoi soners 5t hereof,
lncluding mxtures thereof in all ratios. 6. Conpounds according to

one or more pf GaE,Aa8 abBortiHFts SHEBPRIGRS dFiClaims 1-6 in which
Ar denotes phenyl which is mono-, di-or frisubstituted by
15 Hal and/or CN,
and pharmaceutically usable salls, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios.

20 8. Compounds according to one or more of Claims 1-7 in which
A denotes unbranched or branched alkyl having 1-6 C
atoms,
in which 1-5 H atoms may be replaced by F,
and/or in which one or two CH; groups may be replaced
s by O, |
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

30 9.  Compounds according to one or more of Claims 1-8 in which
Het denotes a monocyclic aromatic heterocycle having 1 to
4 N, O and/or S atoms, which may be unsubstituted or
mono- or disubstituted by A,
and pharmaceutically usable salts, tautomers and stereocisomers

35
thereof, including mixtures thereof in all ratios.



and pharmaceutically usable salts, tautomers and stereoi soners

10t her eof ,wOneloidsdswg m xtures thereof in all ratios. 7. €onEeeovdsoss39
according to one or nore of Clainms 1-6 44_which Ardenotes phenyl
which is nmono-, di-or trisubstituted by 15Hal and/or CN, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios. 208. Conpounds according to
one or nore . Campeubdd acnomingto éukenohesewil@ainshed iorwliclanched
al kyl having 1-6 .C atons, {n which 1-5 H ato may .he pl aced by F,
Bndlor 1 whi ch B or T wADSY PYAER Iy G S iR Sy dheaih
pharmaceutically usable s epl ; f,

i ncl udi ng mi xtures thereO@ﬁo%,%g%@!,ﬁ%gﬁc@hg%ﬁﬂggéggéggi ng to
one or_nore of O ains 1-8 wihenatthehatiealsdoapeds be noree e ldisubstibiedi c
hetero%ycle having 1 to 4 N, .0 and/or S atons, which may be
unsubstituted or nono- or tb}ll'%ubsti tuted by A 35and pharmaceutically
usabl e salts, tasiPpRasnACELIRERY 0AISBRIE {HNesRels ahd Sloiehisgmerxt ures
thereof in all ratios. WD 2010/078909PCT/ EP2009/008839 - 76 - 10
Compounds accor dhgteafoinehding mygpesdhe@ddiingllTatios.n whi ch Het denot es
pyrazolyl, pyridinyl, pyrimdinyl, fury!, thienyl, oxazolyl,

oxadi azol yl, im dazolyl, pyrrolyl or isoxazolyl, 5where the radicals
may al¥® be thnoCompodndsbstoidingtd dye Ar niord IPICI&IRFRCEUDI g abHiyh usabl e
salts, tautoners and stereopi somers thereof, including mxtures
rhereof in all ridelos. 10KXENCtHPEEHENVARYGOHIYL. racieheliny, peeeazinyl,

Claims 1-10 in which oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
15 and pharmaceuticaily usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in which

20 D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-

diyl, pyridinediyl or pyrimidinediyl,
. 25 R’ denotes Ar or Het,

R? denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl,
each of which is monosubstituted by A or [C(R%)2].Het',

30 R® denotes H or methyl,

R* denotes H,

A denotes unbranched or branched alkyl having 1-6 C
atoms,

35 in which 1-5 H atoms may be replaced by F,

and/or in which one or two CH; groups may be replaced
by O,



Heti denotes piperidinyl, pyrrolidinyl, norpholinyl, piperazinyl,

oxazol i di
or disubsp¥

i.m.dazol i dinyl, where the radicals may
{)&%@7%909:0 and/ or A, 15and pharmaceuti call ygé‘:

RepfslBReL

taut oners and stereoi soners thereof, i-ncluding mxtures thereof in
12. Conmpounds according to one or nore of Clains 1-11 in
whi ch Ddenot es thiazol ediyl, thiophenediyl, furandiyl,

" dazol et y1 | CAladi azol DRSS pIFRISBH iy SRENELES ohuthegiuted by

pyridinediyl or pyrim di nadalydnd/@5@8idenotes Ar or Het,

all ratios.

pyrazol yl ,
oxadi azol yl, i mi d8

at ons,

aromatic heterocycle having 1 to 54 N,

pyri dj ngli pyrimdinyl, fury! thien
oly

havin

pyrr

R2de

oxazol

I I

| pEnaes e r@@nw@ﬁg@mmaffc batefosriah
bsti d by A , 3

nonosubstituted by or [ ﬁSt;%H%jrg} ?r%tnc Ségﬁ‘z‘f@ﬁ de Qs

Rddenog es H, Adenotes unbranthe

ol edi yl,

not es

A¥IRg; sto

gd%ftigjﬂ&d or

in which 1-5 H at omaoneyorbdisuegtitaieeldoyosx, F, and/ or in which one
or two CH2 groups y be replaced b

0, WO .

2010/ 078909PCT/ EPb09/ 00ggHyofes a mgwqy@%ﬁ@gur%ﬁe@rfwewsw havinghAdo,

di-or trisubstituted by Hay N%/QFO%%W%TP&%%U% m&ggg%ﬁ
anda/ or

at ons,

HisGibsti-

rch may be

unsubstituted or nono- or tdtesubsfi O&, €2H pllakanddet Flefrattesnyhoxygen),
monocyfd i c saturﬁgfed heteré)ecr%(f‘(leseph&}(i@'gor]] to

£

LT,

15

20

25

30

35

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

and pharmaceutically usable salis, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

13. Compounds according to one or more of Claims 1-12 in which

D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyi,

imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-

diyl, pyridinediyl or pyrimidinediyl,

R’ denotes Ar or Het,

R? denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,

oxazolyl, oxadiazolyl, imidazolyl, pyrrolyi or isoxazolyl,
each of which is monosubstituted by A or [C(RS)Z]nHe’ﬂ,

R® denotes H or methyl,

R’ denotes H,

A denotes unbranched or branched alkyl having 1-6 C
atoms,

in which 1-5 H atoms may be replaced by F,

and/or in which one or two CH, groups may be replaced

by O,

Ar denotes phenyl which is mono-, di-or trisubstituted by

Hal and/or CN,



2 N and/or 0 atons, which may be nono- or disubstituted by' A QA OH,
Hal  and/ orywgQo{fRfeny! oxygen), 10Hal denotes F, O, S
o, 1, 2, 3 or 04 gﬁ]@ pharmaceutical ly ugable sal ts, tautpglir;g:r?%mgﬁ%EE
st ereoi sonmers thereof, including mxt w&s-thereof in all ratios. 15
13. Conmpounds according to one or nore of Clains 1-12 in which
denotes thiazol ediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazol ediyl, iso ol edi yl -

20i m dazol edi yl , H%Ei adi azo ee@?x?!’%%ﬁ@ﬂ“‘" ﬁﬁwb@% ﬂﬁ%{i tHEe”P"
pyridinediyl or pyrim di neskagblyl, ctada@iimly‘krmﬁdatdﬂw, pmdgh@ﬁf%xazolyl
pyrazolyl, pyridinyl, pyrimdinyl, furédi@ t hi en oxazogﬁ

oxadi azol yI , i ni dazol yl, pne8It f3 rggica §!@I|5>ﬂ e P 1T shsugstitied s
monosubst i t ut ed by A or [QRg)2] Heti, R3denotes H or nethyl,
Rddenoges H, Adenot es unbranched or br anched al kyl having 1-6 C
30atonms, in whicHet-5 H atd:amtwwpleeldmplmr@ddbwl,Iﬁnor@hdlnwi p;pevxtmmh
one or two CH2 groups may be r ced b 35Ar enot.es phen whi ch
i s mono-, di-or tr|substltq}"taéi':?fa(l@i)Eyall—ﬁ?;ﬂ'”ﬁ‘#ﬂoc%i &fpthe rhdic I%.m
2010/ _07_8909PCT/ EP2009/ 008835 be MBono i dIsn rl%tﬁ@teHﬁW@'a)H /Olp/b(l‘l di nyI :
pyrimdinyl, furyl 1 t hi enyl, oxazolyl, oxadi azol azo vl
pyrrolyl or isoxdgblyl, wsmeteshE, Chdrealls may aI so be nono- or

di substgtuted by A, Hetl de in pyrrolidinyl,

nmor phol i nyl , pi per azi nyl, d(ﬂ)é%é)i%? ﬁd n%léj%xl m dazol i di nyl, where the
radi cal s may al so be nono- or disubstituted by and/ or A,

radi cal I b di sub d by =0 and/

and pharmaceutically usable salts, tautomers and stereoisomers

‘thereof, including mixtures thereof in all ratios.

15
14. Compounds according to Claim 1, selected from the group
No. Structure and/or name
20 "A1" 6-(3,5-Difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-

pyrazol-4-yl)thiazol-2-yllbenzyl}-2H-pyridazin-3-one
"A2" 6-(3-Fluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
yI)thiazol-2—yE]benzyl}~2H—pyridazin~3-one

{m_‘.z er3|1
J’-Q

"A4" ¥ f

R

N\/\

ﬂN\O

35



Hal denotes F, d, Br or |, denotes O, 1, 2, 3 or 4, and
phar maceutwoabioyp7ssmabl e salts, tautoners and stereoi somerg/erbmoecdsso
including mxtures thereof in all ratiog, 14. Conpounds according to
Claim1, selected fromthe group No. Structure and/or name "Al"
6- (3, 5-Di fl uoropheny1) - 2-{3-[5- (1-pi peridin-4-yl-1H
pyrazol -4-yl ) thiazol - 2-yl ] benzyl } - 2H pyr| dazi n- 3-one "A2"
6- ( 3- Fl uor ophenyl) v&51{ 3- H pyrazol - 4-
- Nel s--ri 0O N
N

yQ hi azol - 2-yl ] henzyl } - 2
-.,. O NSN

"AB"  5-(3,5-Difluorophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-
ylh)oxazol-2-yl]benzyl}-2H-pyridazin-3-one

"A7T"  B-(3-Cyanophenyl)-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl})-
oxazol-2-yllbenzyl}-2H-pyridazin-3-one

10 "A8" 6-(3,5-Difluorophenyl)-2-{3-[5-(1-methyl-1H-pyrazol-4-yl)-
1,2,4-oxadiazol-3-yi]benzyl}-2H-pyridazin-3-one

{ 5‘ "AQ" | 6-(3,5-Difluorophenyl)-2-[3-(5-furan-2-yl-1,2,4-oxadiazol-3-
- yl)benzyl]-2H-pyridazin-3-one
"A10" | 6-(3,5-Difluorophenyl)-2-{3-[5-(6-methylpyridin-3-yl)-1,2,4-

15 oxadiazol-3-yllbenzyl}-2H-pyridazin-3-one
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.

20 15. Process for the preparation of compounds of the formula | according
to Claims 1-14 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, characterised in that

o5 a) a compound of the formula Il
= O
> _NH I
rt™ N
30

in which R' has the meaning indicated in Claim 1,

is reacted with a compound of the formula |II
35



V\D 2010/ 078909PCT/ EP2009/ 008839 - 79 "A5" .---it --.NS ---N N
...... " -WBI 20 @178908- ( 3, 5- Di f | uor opheny1) - 2-{3-[ 5- 0 PCT/EP2009/008839

-p| peri di n- 4-y1- 1H pyr azol - 4- -80-

yl yoxazol - 2-yl ] benzyl} - 2H pyri dazi n- 3-one "AT

3- (3-Cyanophenyl) - 2- {315- (1- pi peri di n-4-y1-1H pyrazol -4-y1)-

oxazol - 2-yl ] benzyl) - 2H pyri dazi n- 3-one "A8"

6- (3, 5-Di fl uorophenyl)-2-{345-(1 -ngthyl - 1H pyrazol - 4-y1)-

1, 2, 4- oxadi azol - 3-yl ] benzyl} - 2H pyYi dazi n- 3- one " A9"

6-(3,5-D fluorophenyl)-2-[3-(5-f -2-y1-1, 2, 4- oxadi azol - 3-

yl ) benzyl] - 2H- pyri dazi n- 3- /R2 HI

6-(3,5-D fluorophenyl)-2-{ Dpyridin-3-y0-1, 2, 4-

oxadi azol - 3-yl ] benzyl | - 2H pyrlisdazi n- 3-one and pharmaceutically

usabl e’salts, tautoners and ereoi soners thereof, including m xtures

thereof in all ratios.

in which D, R? R® and R* have the meanings indicated in
Claim 1 and
10 L denotes Cl, Br, | or a free or reactively functionally modi-

fied OH group,

or

15
b) in that they are liberated from one of their functional deriva-

tives by treatment with a solvolysing or hydrogenolysing agent,

and/or

20 a base or acid of the formula | is converted into one of its salts.

16. Medicaments comprising at least one compound of the formula |
according to Claim 1-14 and/or pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all

St 25 ratios, and optionally excipients and/or adjuvants.

17.  Use of compounds according to Claim 1-14
and pharmaceutically usable salts, tautomers and sterecisomers
30 thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

35



2015. Process for the preparation of conpounds of the formula I

actordi ng v_p@zgoﬁ,i]@%l- 14 and pharnaceutical ly usabl e sapépupiRbbeER S
thereof, characterised in that a)a conpound of the

and stereoi sonmers
formula Il ,NHII Rl in which Rl has t hé reani ng indicated in daiml,
is reacted with a conpound of the fornmula Il WO

2010/ 078909PCT/ EP2009/008839 - 80 - 5 H in which Db R2, R3 and R4
have the nmeayt n L pdi i i %%‘% ; a
free or reagﬁ'vg‘%é?%‘%ﬂ@ﬁt&?lﬁ%ﬁgw&fﬁgir grgﬁt;f%olrge?ggmﬁrﬁf%at
they are |iber atibd tfeatmeahef diseades whiahnarei infladnabelr by mhikiiioresf biet
treatment with g.sol vol ysing or hydrogenol ysi ng.agent, and/or 20a
base or acid of KNESY BY I GOMPPYNEDAGETOMS [ BiBa 61 | ts salts 16.
Medi canment s conprising at | east one conpound of the fornula I
accordgng to Claim1l-14 and/or pharmaceutically usable salts,

t aut omer s antP.stés@aceauningstot Glamadi7, o 1| wiknegheidisaasedottiecireatdiia a
all 25ratios, and, qtional | y excipients and/or adjuvants. 17. Use of
conmpounds accord?cwa P ai m 1- 14 and pharmaceutically
usabl e salts, tautoners and stereoi sonmers 30t hereof, including

m xtures thereof in all ratios, . o
20. Use according to Claim 19, where the solid tumour originates from

10 the group of tumours of the squamous epithelium, of the bladder, of

the stomach, of the kidneys, of head and neck, of the oesophagus, of

the cervix, of the thyroid, of the intestine, of the liver, of the brain, of
the prostate, of the urogenital tract, of the lymphatic system, of the

15 stomach, of the larynx and/or of the lung.

21. Use according to Claim 19, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

20
noma.

22. Use according to Claim 20, where the solid tumour originates from

the group of lung adenocarcinoma, small-cell lung carcinomas, pan-

P

- 25 creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

23. Use according to Claim 17 or 18, where the disease to be treated is a

30 tumour of the blood and immune system.

24. Use according to Claim 23, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

- lymphatic leukaemia and/or chronic lymphatic leukaemia.



for the preparation of a medicanment for the treatnent of diseases in
whi ch t he wohbfalgrssn, regul ation and/ or nodul ati on of kKipaage2d@boossho
transduction plays a role. WD 2010/07 9PCT/ EP2009/ 008839 - 81 -
18, Use according to Claim17, for the Preparati on of a nedi cament
for the treatnment of diseases which are influenced by inhibition of
Met ki nase by the conpounds according to Claim1-12. 19. Use

accordi ng t 5] aiisditantintd BomphielrR) dtheast SRAEEMbPBURE of fiRAforhulp] @
solid tunour. 20. Use according to Claim19, where the solid
tunour ori gi nat eXCFYRYtAONGrAUPOLE of Glabus J tor14 ard/ogphatnaceutically

epi thelium of t f. . hﬁ d
and neck, of the&gaggéogﬂg%ég?%L?rgpﬁgﬁiegggﬁ%ogf'nélﬂgmb G‘%%St@%re?ﬁg'
intestine, of thaltdtiver andbt tdast bheifirth@fmebeapiers betiee imgfredibat.
urogerdtal tract, of the |ynphatic system of the stomach, of the

| arynx and/or of the lung. Use according to Caim19, where the solid
t unour ori gig@at f % i ¢ .| aukaem a, |ung

adenocar ci no%, e%%[a ﬁﬁ%%ﬁsﬁgﬁg% rcfg%ynéacg(s cgancreati c cancer,

gl i obl ast omas an@d) br east effacttiersrmaunilsfea ecmpodnd @f tiee Araiuta 2Bccoviarge

the solid tunour, originates fromthe, grou f | ung adenocarci homa,
smal | -cel | | ung & AomREe otgﬂa_l@,seh{q E‘&)@Eﬁgﬁﬁ{hag%ﬁﬁﬁm&q ly sgblecSalisn
carci nthra and br 19! Toof o tTa) ' L or.&
where the di seas%ﬂ)ts%tegéé&tg?@%%ﬁ%%&é tum;ﬁgﬂ ﬁg%(ﬁj?%gﬁrg%@ﬁfﬂc{alﬂﬁ%une
system Use accam ng to daim23, where the tunmour originates from

the group of ac nyel oid |.eukaem hroni c | oi d | eukaem a, ..
neut e Tymphat | o Phukadi & TR BNel Ty iog R car ek ey
2010/ 078909PCT/ E2009/ 008839 - 82 - 25. Medi canments conpri sing at

| east one conpound of the formula | according to one or nore of
Clainsigal to 14 and/or pharmaceutically usable salts and stereoi soners
t hereof, including m xtures thereof in 5all ratios, and at |east one
further nedicanent active ingredient. 26. Set (kit) consisting of
separate packs of (a) an effective anount of a conpound of the
formula | according to one or nore of Clains 1 to 14 and/or
pharmaceutically usable salts 10and stereoi sonmers thereof, including
m xtures thereof in all ratios, and (b) an effective anbunt of a
furtherg medi canent active ingredient. 15 20 25 30

30
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