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BACKGROUND OF THE | NVENTI ON 5The invention had the object of finding
novel conpounds having val uabl e properties, in particular those which
can _be used for the preparation of nedicanents. 10The present
invention rel avezotsazgospounds and to the use of conpoundgpmphddsiidh &N
the inhibition, regulation and/or nodul ation of signal transduction
by ki nases, in particular tyrosine kinases and/or serine/threonine
ki nases, plays a role, further r.g t o phar gacgeut.i cal conpositions
whi ch conprise 15t hese conpourdd] QHH"&B%&E"‘U§ V86 t he conpounds for
the treatnment of Kkinase-induced diseases. In particular, the present
invention relates to conpounds and to the use of conpounds in which
the inhibition, regulation and/or nodul ati on of signal transduction
by Met ki nase e f princi pal mechani sns by
whi ch cel | ul ar@é@éai‘??@h QEM&T{ t hrough the transduction of
extracelg ul ar §j . t he mepprane that in turn nodul ate

bi ocheni cal paﬂea/ﬂgésﬁﬁ%ﬁﬁ%ﬁt% ﬁ@]egépfrﬁncgp%pey CORRONRAES Paving yaluale
represents onegromertiss; ibpasticuln thovenasieh bah ab uskaH the PrepRhinagat ed
fromnolecule to,.nolecule resulting finally in a cellular response.
These signal ¢PEHEHTRMFon cascades are highly regul ated and often
overlap, as is evident fromthe existence of nmany protein kinases as
wel | as phosphgt a- 30ses. Phosphorylation of proteins occurs
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cells and sin r.phenotypes are |argely influence t he
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di seasedBare attributable to either aberrant activation or functional
mutations in Kpaserndusad siseaseponent s of ki nase cascades.
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modul at e t hei @orapeundstiy wHicr the inkibition; Lgelatidéianglor infodAmtrRMhs gidtal et
al . Pham a. &transduction by Met kinase plays a role.
20
One of the principal mechanisms by which cellular regulation is effected is
) through the transduction of extracellular signals across the membrane that
C. - in turn modulate biochemical pathways within the cell. Protein phosphoryl-
25 ation represents one course by which intracellular signais are propagated
from molecule to molecule resuiting 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 speci'ﬁcity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within celis and since cellular phenotypes are largely influenced by the

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



5 Therap., 2000, 88, 229-279). The role of the receptor tyrosine

ki nase Met in human oncogenesis and the possibility of inhibition of
HG- (hepatocyte growth factor)dependent 10 Met activation are
described by S. Berthou et al. in Oncogene, Vol. 23, No. 31, pages

5387-5393 (200%)0.200dm@0dghi bi t or SU11274 descri bed ther eiP@)’l‘Eﬁ’ZﬁOW{IeZIST
pyrrol e-indoline compound, is potentially suitable for conﬁatlng
cancer. Another Met kinase inhibitor for“cancer therapy is described

by J.G 15Chri t ' ., 2003, 63(21), .7345-55. A
fﬁrt her tyr o;: %éf‘e%isaﬁ@é% ﬁ%?ﬁ%gtag?gﬁﬁémgﬁ%ﬁaﬁ'tﬁﬁf m@ag&)apqut@gm ed by
H Nov et al. funci@riahimahticiare e Rofoul® RoNPonedR ofkfittet82dadR004) .

The conpound P, -66576@,{ an jndole derjvative, is directed agai nst
the HGF 20r ecept'deauetY. coppidptabiy pitentiondias hagsgtaveted tedheichataster- HGF

and Met neke asationf BeiRBrBteHRNANd Mb@urhdsotphpﬁ'eﬁﬂlé Gz[‘ﬁ%u%?é’ﬁq%ﬁs of
various forns of cancer, such as, for exanple, multiple nyelona.” 25
The syntdesi s ¥tivishHon a eauiew saesWirinstgin-pnsinhetadriet al. Prideta, & egul at e

and/ or nodul atﬁéé;%”?boé,ra%rﬁ%%?igfn by tyrosine ki nases and/ or

serine/ threonine Kinases, 'in particular Met kinase, is therefore
desirable and an aimof the present invention. 30lIt has been found

that the conmpoeynds according to the invention and salts thereof have
very val uabl eglg}?arf)l?a%%%é? torfyeasine kinaseMet i Iyanamongagenesisang ed.

The present i nkepbsamliRAGHHibiGah b¥ HEE @kBstoe p%%@ gyaf
formul a0 35 ich i nhgiybi t, requlate a@d?or gtg?d ate Sﬁnrnaepéﬂﬁent
t r@gsduct i on Iactivadjonaare despithexbbp 81 BeghewreralcPQoosgx@] ¥/9!. 233Ne. t o
conposi tions Wi pha&OHPE7 58 m;ﬂg Cﬁ{% ocesses. for the
use thereof for ? e treat rregr)lét’ 0 k'/bt 'ﬁﬂ@géf |Sﬁgﬁ%-}e‘gd%c§%§§2§ergﬁh a
conpl ai nts, s@ykolesndeliicowenemins, isqaotertiallytsuitalble foosombating, cagicemt h
d propagati [ hoscl erosis,. ocul ar . di seases, such. as
de_ !On dﬁcg d n%«@afhgerrtl\@ét Kivase hRBItSY for Gancer therapy f?s cfescnbeé] by J.G.
15 Christensen et al. in Cancer Res. 2003, 63(21), 7345-55.
A further tyrosine kinase inhibitor for combating cancer is reported by
H. Hov et al. in Clinical Cancer Research Vol. 10, 6686-6694 (2004). The
compound PHA-665752, an indole derivative, is directed against the HGF
20 receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

. The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

30 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 The present invention specifically relates to compounds of the formula |

which inhibit, regulate andfor modulate signal transduction by Met kinase,



degeneration, choroidal neovascul ari sation and di abetic retinopathy,
i nfl.ammat ory di seases, arthritis, thronbosis, fibrosis,

gl onerul onephritis, neurodegeneration, psoriasis, restenosis, wound
heal i ng, transplant rejection, netabolic diseases and di seases of the
i mmine system wa ®ey/Avdee- i mune di seases, cirrhosis, di W

di seases of the blood vessels, 10 al so i?'stabi lity and per rrea%q?}laﬁlztlgl-"
and the like in manmals. Solid tunmours, n particular fast-grow ng
tunours, can b wit.h Met ki.nase inhibitors. These solid
tunours i ncl udﬁ‘5 ér#o’&ﬁogc%né Whigh SYmpdse ﬁ\eéﬁr?f’”?@&f‘gﬁémdttémmq?%ﬁ%ﬁé@ﬁ c
system st onacte usarthiegesforansltrbaingrt ¥ Ml Rifseliftucel Wi diel WAE com-
adenocar ci nona ang%gggllél -cel] lung carcinoma. The present invention

is directed t PBIR S APPIOGRBESFIBRANSET, dwnoubigrmatiorz growtranst pro-
i nhi bition of tikh %S ' I € f

di seases in codrﬁjgclt i on M‘{Sﬁkﬂiﬁﬁpﬁﬁ%g%@? ﬁ%ﬁe@ﬁ/@@@%@ggmar
activitys |n pigeneration, choreidebnerxasdsladsaticnearicodiabétic letinapathy sia- be

enpl oyed in t Al ns. of. cancer. The coppounds
ot he-tor mil T SERAPERbadts, SREHEL TeBIRs” ppERRu g oma broghae
syner gi sti ¢ efrfestedegemecationapsorisisy xésténdids, GRRer heHRFTFAIRDAR: fSiec-
and/ or can be,used e&aj:aﬂrl'es ore the efficacy_of certain existing Cancer
chenot her api ed®Enl! 'BIdﬁf@raéB? 88d dgsases phbgrimansie ssiemAlBRRLIgG can

furthernore bémuage diééasteheci'frﬁgé,@,t&igﬂeﬁg%ﬂg é:iié?éé%é& 'ogﬁ'fe' 5180@ leldds,
n addition, they are

activitylpor expressjon of Met kinase. |

pg;r;t-i cul arly &R/ igslebilihband germeability gndthe kenbtrhanimalor di seases in
connection with unregul ated or disturbed Met kinase activity. It can
be shown that the conpounds according to the invention have an 35

anti prol i f er aSolid turooussnin particwiar fast-grosdmptunsnse) &t bd teBiet Witdkt
The corn- - ﬁi-sg g, a ordirg)% &o t he invention are adm nistered
to a patient ALV Efﬂﬂ 'ﬁcifﬁ'e 61 SH1E AUPPYES inrluds monocylic leukagmia, peain,

i nhi bi t 15unDULrEyeithh lynishatie @ysem, RidrAFER IAPAgeS SAR I PEardinohaR in-

| ynphoproliferative disease, fo inhibit transplant rejection or
neur ol ogi cal A%AEYdURY 8dercqaraigamaransksmaliraell lvng cagitama.onpounds ar e
suitabl e for prophylactic or therapeutic purposes. As 5 used herein,
the term"treatnent” is used to refer to both prevention of diseases
and treat ment TBe ppesenéiiventiogisabiretiad orrocddses forete negulatiof, modula-

ecor di a9 to Lo RORAe MefiRact A HE bBVemlns et oreauen otfisease,
for exanpl e teaggseEnaeohndétion 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
25 existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation

30 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.

35 It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-



the grom h of tumours, prevent netastatic growh, dimnish restenosis
associated wth cardi ovascul ar surgery, etc. Alternatively, the
conpounds are used for the treatnent of ongoi ng di seases by
stabilising or inproving the clinical synptons of the patient. 15 The
host or patient can belong to any mamual i an species, for exanple a
pri mate species, particularly humans; rodents, including mce, rats
and hanmsters; rabbits; horses, cows, dogS~ cats.Aninal nodels are of

20i nterest for ex rlrren Al H_@es{@%atlons provi di ng a nodel for
treat ment of hii%d %?%‘@éi iBg torfhie IBvartiapare piminstered 4o paatipat Maingca |

to treatnment w MG
det er m ned by I@}vﬁgﬁ@g@rt@gggﬁfﬁ@f@;&ﬁ%% {anﬁlm} ljt ur e@?&{ﬁhe cePFe IS
AL

conbi ned wi th dniaspalinfesees @1 Péymmﬁfﬁkf%'ﬁtl?&ﬂﬁ%aswiﬂ inbib trans-

Setive agents FntgeBin SheRllogR dehlege dis i Sheleeblt, 0 MRl )¢
bet ween about @Rét ¢rinpoudd apmeuiedddk for prophytactic oletberamgubcapunpeswrﬁm ed

out _usi ngcul - 304} uRlPGhé BlrkS EEAR A I RBSY, SAIL BoThe X1 @Rl & el 1S

remai ning after t gat MENt. aré- t hen count ea,
dependi ng on t lk@sspend freatrrmﬁrpbpmaaelexnsim cohtilhoss)é’chefprevall'msaaﬁpml;t—he

tient stat ff
D consi der abl y TG AT eELs RSBl R of e sbpTHoMDHS AERIPaLD e ge
ti ssue while t hrwenharbphmnty tlo$ de\momaémteﬂtoveﬁ digaagﬁ dors@mplé'® prevent

treatnent10s gener al WO 200911 05P /EP20 /002137 -5-
continued unti | %gf(?és‘f@/?% YOS plr% ?‘Fé?sgrB FjW@B'ShF%?teW'e an

at | east about saa%eaaqumr@mmmm%ue@ gl e mhatiddldl tHBoRPoGR ued
until essenti aII e undes red celr*s are det ec?ed |nh\?he %QO%@

o
For identifi cat”? f‘heol{r?"f‘ ?%ﬁ@% gepavesu siatiisinger improvirg f@@tl on

of 5 interacti ensicilelMpesnyerthepatsngnal transduction pathways,
vari ous si;%entl sts have devel oped suitable nodel s or nodel systens,

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

1997, 16, 27837Rhosit JHmded é%elé@@%@ﬁh%@%lgﬁ%ﬁ é%ﬁﬁ" bl BAMRIE,

V\hlte et al., Oncogene, 2001, 10
det er mi nati on 8fima Qﬁcﬁsspa@éélaﬂhhuhﬁ@ns.ll'gdentstlndwdglmm&)matsmdade

i nteracting cogg&g@}(‘:@ &8s ﬁe'lé%%‘lo%ﬁ‘%?ndég? QU g?r 2085'1%)%“' aegaé h(e%? gnal

(for exanple Stephens et ar The
conpou ndsz(jiccoﬂ'&mgt wbexmlmmmvashgmmmsa[bmmdm ausodeldsr trddimenbgent s
for testing ki ﬁ@% gg?ent signal transduction pathways in ani mals
and/ or cell re nmo s or in the clinical diseases nentioned in
this appli cat| on.

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
25 culture of the cell is combined with a2 compound according to the invention
at various concentrations for a period of time which is suffictent to allow the
active agents to induce cell death or to inhibit migration, usuaily between
about one hour and one week, In viiro testing can be carried out using cul-
30 tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
disease, the patient status, A therapeutic dose Is typically sufficient
35 considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally



20Measurenent of the kinase activity is a technique which is well
known to the person skilled in the art. Generic test systens for the
determ nation of the kinase activity using substrates, for exanple
hi stone (for exanple Al essi et al., FEBS Left. 1996, 399, 3, pages
333-338) or thwobhasieedsyel in protein, are described int léf,’g@?b@zjwe
(for exanple Canpos- CGonzal ez, R 25 and enney, Jr., J.R , J.
Bi ol . Chem 267, page 14535). For the idg&ntification of kinase
i nhi bitors, varj stens, are,available. In scintillation
proximty ass%dnggg?gﬁﬁﬁ%ag%s'%mwﬁ "BAGHON S efcused JeRexapplegn 2002,
7, 11-19) and least=pluabe%asdastion iRehs adi B@fHehYanPH%ZMdHtiﬁHEQ'&nﬁlf a
protein or peptide %ﬁ/ substrate with yATP is neasuréd. In the

t

presence of arFSRAIHY:R o URdRATEd cgllsiae deteetedriathabedy.ve signal ,
or none at all, is detectable. Furthernore, honobgeneous tine-resol ved
fl uorescence 35resonance energy transfer (HTR-FRET) and fl uorescence
pol ari sag i on (FEApydentifigation efvhaighaldransduciorspathaky and Soradstestionpsfhods

Sills et al. [ Ln 002, ,191-214). O her
(I’IOI’I- r adi oact i J%téaciﬁgg\égg%&%ﬁt@gagg{?gg{}%%wcﬁ% PBHNEYRoYaliouS SCI8Hdi es
(phospho- ABs) fistEhrayshiseiupedRitabldamotdly of hodehoRRbAs WorERsBle cell
substrate. This,bindi i?%ag&)n be dFt ected by chem | um nescence using a

second per oxi G4EWEIHR L gxampie. Knuaip edal i BMBP. (1995 16:12793-93) 2000,
Bi ochem J.). nidtRA€of i i i4h i~qn of
cel I ul ar1cprZ)I i.fera- 0t irﬁr;\é@;ﬂlg ég‘élih? aze_atg?\é( pog\?@% %v)at' ?ﬁgE’@%%":"gns
of"i nterest i ROl (1¥RA-7072). For the detemainaiian ofmartain Stages omthewsighel trans-

eCCorl .o, Ui st ) BT IS S8 PP ol

conditions where there IS pro

muscl e cel | s katelthg signéll (fonrextopje StEphens et al. t BiecHdmibl JTPQOGGJ})G%H[ of a
vessel , resul g} i estricted bl ood f|ow through that ves- sel, for
exanple in t hg5—2lg)é52.ng{e %%BP%LM e 6 'i'g;u£q R\{/%I@ 'F\éf‘é'lt'gﬁ§?n@&s(9 bes Heed g8 af t
vascul art5di sepsggnts for Béstin $<_tnas@ldelpb_éﬁdéﬁt®g?ﬁbﬂ%ﬁ§&§dﬁ%n dafiER"iM ani-
vascul ar di seasél:i‘S af(gJer rarting, vein graft stenosis,

peri - anast omat13¢S PNYLE Felt ¢tuse) Medeiseidh e elinical dissrgeaimestioned in this
angi opl asty ogp#ifcafibn pl acenent, PRI OR ART 25D hydropyri dazi nones for

conbating cancer are described in WD 03/037349 Al. O her pyridazines
for the treatnent of diseases of the i Mmune system ischaem c and

:an ! amr%or y ﬂ%ﬁgﬁ%ﬁ?en?ro?th@gx@sg artgmt)llz II:; al te%%%iq%ywrﬁlch %nveellElgmlwnogl 077
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.

25
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).
For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
30

ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
of a protein or peptide as substrate with yATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at
all, is detectable. Furthermore, homogeneous time-resolved fluorescence
35 resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



30EP 0 738 716A2 and EP 0 711 759 Bl descri be other dihydropyridazin-
ones and pyridazi nones as fungicides and insecticides. Qher '
pyri dazi nones are described as cardiotonic agents in US 4, 397,854. JP
57-95964 di scl oses ot her pyridazinones. - 6a - Oher pyridazi none
derivatives are disclosed in WD 2007/ 065518. WO

2009/ 129905PCT/ EP2009/ 002137 - 7 - SUMVARY COF THE | NVENTI ON The

i nvention relates to conpounds of the fefrula | R3 10i n which
Rldenotes H, A, Ar or Het, R2denotes H, A, Hal, OR3, N(R3)2,

N=CR3N( R3) 2, SH8shrmiesGae suiaiNg as@ssyR3ethodskSilDat alNR3SDRdmolecular

R e TRt PG

NGO O ) 2| RUFB) IR B oy P Trno s seeiispopangasys

NHCQO[ C( R3) 2] HetbodieeNpRaspho-ARx)ONR ShePh2Ai\biRa) 2nlyEbPBOSpHIB)Ided Het |,

COret or Qo“ substrate. This binding can be detected by chemiluminescence using a
second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J.).

There are many diseases associated with deregulation of cellular prolifera-
tion and cell death (apoptosis). The conditions of interest include
the following. The compounds according to the invention are

10

suitable for the treatment of various conditions where there is proliferation

and/or migration of smooth muscle cells and/or inflammatory cells into the
15 intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascuiar diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

20 restenosis, restenosis after angioplasty or stent placement,
PRIOR ART
Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1.
Other pyridazines for the treatment of diseases of the immune system,

25

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 dihydropyridazin-
ones and pyridazinones as fungicides and insecticides.

30

Other pyridazinones are described as cardiotonic agents in US 4,397,854,
JP 57-95064 discloses other pyridazinones.

35



Radenotes H or A, denotes a five- or six-nenbered unsaturated or
aromatic heterocycle having 'l to 3 N, 0 and/or S atonms, which may be
25unsubstituted or nono-, di- or trisubstituted by Hal and/or A
denotes a five- or six-nenbered unsaturated or aromatic heterocycle
having 1 to 3 N, 0 and/or S atonms, which nmay be unsubstituted or
mono-, di- or trisubstituted by Hal apgior A, Adenotes unbranched or
branched al kyl having 1-10 C atons, 30in which 1-7 H atons may be
replaced by OH, F, C and/or Br, and/or in which one or two CH2
groups may be replaced by 0, NH, S, SO SO2 and/or CH=CH groups, - 8
- cyclic @thyt pynidazingnSderivatiasoas, digsickedat ¥¥O RBENDESS THPht hyl  or

bi phenyl, each of which is unsubsti - tuted or nono-, di- or
trisubstituted by Hal, A OR3, N(R3)2, 8R3, NO2, CN, COOR3, CON(R3)2,
NR3COA, NR3S02A, SO2N(R3) 2 5and/or S(0)mA, Hetdenotes a nono-, bi- or
tricyclic saturated, unsaturated or aro- mati c heterocycle
having 1 to 4 N, O and/or S atons, which nmay be unsubstituted or
nono-, di- or trisubstituted by Hal, A OR3, 10N(R3)2, SR3, N2, CN,
COOR3, CON(R3)2, NR3COA, NR3S02A, SO2N(R3)2, S(0)mA Het',
[C(R3)2],N(R3)2, [C(R3)2InHetl, O[C(R3)2bN(R3)2, O[C(R3)2]nHel1,
NHCOOA, NHCON( R3) 2, NHCOJ C(R3) 211N(R3) 2, NHCOJ C(R3) 2] Het 1

NHCONH[ C(R3) 2] , N(R3) 2, NHCONH[ C(R3) 2biliel 1 , 150CONH C(R3) 2] N( R3) 2,
OCONH C(R3) 2] Flet1, COHet", CHO COA, =S, =NH, =NA and/or =0
(carbonyl oxygen), Het"denotes a nonocyclic saturated heterocycle
having Ito 2 N and/or O atons, which may be nono- or disubstituted by
A, OA, 200H, Hal and/or =0 (carbonyl oxygen), Haldenotes F, C, Br or
|, denotes O, 1 or 2,



denotes 1, 2, 3 or 4, 25and pharnaceutically usable salts, tautoners
and- st ereoi soners thereof, including mxtures thereof in all ratios,
Conmpounds of the forrmula | are also taken to nean the hydrates and
sol vates of these compounds, furthernore pharnaceutically usable
derivatives. 3®oThm/zspesntion also relates to the opti calhkpasbioNss
forms (stereoi soners), the enantioners, the racemates, the

di astereoners and the hydrates and sol vates of these conpounds.

Sol vates of t ﬁmﬂﬂ@VQﬂ§TﬁEﬁhhﬁﬁﬁﬂg’ mean 35adductions of inert
sol vent nol ecul es onto 1he Conpo ich form WO

2009/ 129905PCT/ EP2009/ 002137 - 9 - owing to their mutual attractive

force. Sol vat are, for gr%arrg{e, nono- or di hydrates or al cohol at es.
Pharnaceuticale%'ﬂgqmoé”& $%4 fereroyds gfdheferivelaean, 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
conpounds of the fornmula I whic Oeen nodi fied by neans of, for
exanpl e, al kyl or acyl groups, |Sugafs or oIigoEeptides and which are
rapidly cleaved in the organis o.Nor mwhe eRPectiye conpounds
according to the invention.Ri esé“algg/]ndDude biodEgradabIe pol ymer
derivatives of the conpounds according to the invention, as

descri bed, for exanple, in Int. J. Ph&m 115 61-67 (1995). 15The
expressi on "eh{ﬁﬁ}'ve anount” denotes the anount of a nedi canent or
of a phdaOmaceu al' active i ngredi ent which causes in a tissue,
s¥§ten1 ani maR'or hungdendedHONOBF 6AHepr nedi cal response which is

sought or des|ked, for exanple, by a yesearcher or hysigi an. 20In
addi tion, thelexpressfQiwtes ef\ab'éﬁtQ%alN(ﬁ )e:fN%@RN@g&rrSBnINOdeGUt es
an anount whi ch, conpap ' 3c0o ngj b} 0 ot
recei ved this amunt, h?ﬁwgwﬁ ﬁb%hﬁg%owggl%ﬁt@%wﬁ%@m&

treat ment. heal i ng, preldf(ROzANR Y, HEXRIL]Met, OICERMNRSR, syn-

dr one, ndition, co LBt i .3 d tects, or also the

reduction 25 in the a@@ﬁ@élngg{é?Gﬂ?@%gﬁﬁ%oﬁgﬁg )ﬁﬁ'hﬂ’ di sor der.
NRIC(R*1N(R)z, -NRIC(RY;]:Het, NHCON(R),,
NHCONH[C(R®),],N(R%)z2, NHCONH[C(R®)],Het,
NHCO[C(R®)21:N(R®)2, NHCO[C(R®),],Het, CON(R®),,

20 CONR[C(R*)2]nN(R®)2, CONRC(R%).]Het, COHet or COA,
R® denotes H or A,
w denotes a five- or six-membered unsaturated or aromatic
( heterocycle having 1 to 3 N, O and/or S atoms, which may be
o5 unsubstituted or mono-, di- or trisubstituted by Hal and/or A,

D denotes a five- or six-membered unsaturated or aromatic
heterocycie having 1 to 3 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal and/or A,
A denotes unbranched or branched alkyl having 1-10 C atoms,
30 in which 1-7 H atoms may be replaced by OH, F, Cl
and/or Br,
and/or in which one or two CH; groups may be replaced by O,
NH, S, SO, SO, and/or CH=CH groups,

35 or



The term "therapeutically effective amount” al so enconpasses the
amounts which are effective for increasing normal physiol ogi cal
function. 30The invention also relates to the use of m xtures of the
conpounds of the formula I, for exanple m xtures of two

di ast ereoner s, whppetégpl € in the ratio 1:1, 1:2, 1:3, 1, ,
1:10, 1:100 or 1:1000. These are particularly preferabl %Ci{Efg'{??@?lgf

st ereoi soneri ¢ conpounds. WO 2009/ 129908PCT/ EP2009/ 002137 - 10- The

invention relates to the, c unds of the formula | and salts thereof
and to a process for PH‘S’%@E%PHWG&TQFE‘@WOUMS of the fornula I

sccord g 1o Gl e Loowa4tatt e APt AT

and stereoi sonmers thereof, characteris

the formula I , NHEyted oRmaneg di- or trisvibstitute®by s, A HRRE R SRS,
'ndicated in daiml No, CN, COOR?, CON(R®),, NR®COA, NR*SOA, SOmN(RY,
5 and/or S(O)mA,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-

matic heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hai, A, OR®,
0 N(R%):z, SR?, NO,, CN, COOR?, CON(R?),, NRSC_OA, NR3SO,A,
(" SON(R%z, S(O)mA, CO-Het', Het', [C(RY)IN(R®),,
[C(RY)]nHet', O[C(R*)2],N(R®)2, O[C(RY)z].Het!, NHCOOA,
NHCON(R®), NHCOO[C(R®)],N(R%)2, NHCOO[C(R®),],Het’,
NHCONHIC(R®)2]sN(R%)2, NHCONHIC(R®);].Het',
15 OCONHIC(R*)21:N(R?)2, OCONH[C(R®);J-Het’, CO-Het!, CHO,
COA, =8, =NH, =NA and/or =0 (carbonyi oxygen),
Het' denotes a monocyclic saturated heteracycle having 1 to 2 N
and/or O atoms, which may be mono- or disubstituted by A, OA,
20 OH, Hal and/or =O (carbonyl oxygen),
Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
( n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

25
including mixtures thereof in all ratios,

Gompounds of the formula | are aiso taken to mean the hydrates and solvates
of these compounds, furthermore pharmaceutically usable derivatives.

30
The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. Solvates of the compounds are taken to mean

35 adductions of inert solvent molecules onto the compounds which form



is reacted with a conpound of the formula Ill 15

R3- CHL-WD-R3I 11, In which W D, R2 and R3 have the neani ngs

indicated in daim1l1 and 20 or Ldenotes O, Br, | or a free or

reactively functionally nodified OH group, 25 b) a conpound of the

formula Il 30 wBhkoao/iooos PCT/EP2009/602137
-0.

owing to their mutual attractive force. Solvates are, for example, mono- or

dihydrates or alcoholates.

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

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

have been modified by means of, for example, alkyl or acyl groups, sugars

or oligopeptides and which are rapidly cleaved in the organism to form the

effective compounds according to the invention.

(~~-{ 10 These also include biodegradabie polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.

115, 81-67 (1995).

15 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
desired, for example, by a researcher or physician.

20 In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:

(_ improved treatment, healing, prevention or elimination of a disease, sSyn-
drome, condition, complaint, disorder or side effects or also the reduction

25 in the advance of a disease, complaint or disorder.

The term "therapeutically effective amount” aisoc encompasses the

amounts which are effective for increasing normal physiological function.

30 The invention also relates to the use of mixtures of the compounds of the
formula I, for example mixtures of two diastereamers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereocisomeric compounds.

35



BrlV R3 35

in which RL, R3 and Whave the neanings indicated in

Cairm11, WD 2009/129905PCT/ EP2009/ 002137 -11 - is reacted with a
compound of the fornmula V X-D-R2V, 5in which D and R2 have the
nmeani ngs indicated in Caim1l and X denotes a boronic acid ester

radical, O 10we)dhedgscal R2 is converted into anot her @@0023??7

by acylating or alkylating an am no gro

or 15 d) t hat”

| i berated from one of its functi onaI der1OQ/at| ves by treat rrent wth a
sol vol ysi ng or. drogtenol

10

15

20

25

30

35

| n
mve ion relates ?o % compounds of the formula 1 and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-12 and pharmaceutically usable salts, tautomers and

stereoisomers thereof, characterised in that

a) a compound of the formula Il
Z O
X NH H
ri7 N7

in which R" has the meaning indicated in Claim 1,
is reacted with a compound of the formula il
R>-CHL-W-D-R® IH,
in which W, D, R? and R® have the meanings indicated in Claim 1 and
L denotes Ci, Br, | or a free or reactively functionally modified
OH group,

or

b) acompound of the formula Il

x> N W Vv

in which R', R® and W have the meanings indicated in Claim 1,



20and/or a base or acid of the formula | is converted into one of its
salts. Above and below, the radicals W D, Rl, R2 and R3 have the
nmeani ngs i ndicated for the forrrul a l, unless expressly stated
otherwi se. 25 The expression "carbanoyl " neans "am nocarbonyl" and
vice versa. Awen kyl, is unbranched (linear) or Rr d
has 1, 2, 3, 4, 5969%%992% 7, 8 9 or 10 C atons. A prefe?'gm@gﬁg/m}?&s
nmet hyI furtherm)re et hyI propyl, isoprw butyl, isobutyl,

sec- butyI or tert- é furt her nor e al so pentyl 1- 2- or

3- et hyi but yI 'S fe&ce %"tba‘&m@o% dpitee FMptia Ny, 1- et hyl propyl ,

hexyl, 1-, 2-, 3- or 4- rrethylpentyl 1,1-, 1,2-, 1,3- , 2,2- , 2, 3-
or 353 3-di met hyl butyl, 1- or ethylbutyl 1-ethy|-1-nethy|propy|,
1l-ethyl-2- WD 2009/ 129905P¢H- 315200910(9’2137 - 12 - nethyl propyl,
1,1,2- or 1,2,2-trinmethylpropyl, further preferably, for exanple,
trifluoronmethyl. A very particularly preferably denotes al kyl having
1, 2, 354, b5 olr 61ﬂh'ﬁ:hd]brland;ﬂ?dfweabéme!mtrigﬁlmotljleétb?dhnQlﬁi@p?’bn%x |

i sopropyl, butyl, i sobut sec rt-buty pentyl, hexyl,
trifluoronethyl, ﬂ?@?l%%%@'ﬂﬂﬁ&l‘a%ei tr| fiuoroethyl. Cyclic

al kyl (cycl oal kyl) preferably denotes cyclopropyl, cycl obutyl,

cyl opentyl, cycl ohexyl or cycloheptyl. 10R1 preferably denotes Ar. R2
preferably deRbtes H A -[C(R3)2]nHet or O[C(R3)2]11-1et. R3
preferably denotes H, methyl or ethyl, particularly preferably H
15Ar denetes, for exanple, phenyl, o-, m or p-tolyl, o-, m or

p-@’[ hyl pheny![ c) ? g rﬁdnc@l@ﬁs%ﬁ%&éﬁ"ﬁ%’énotﬂer ra'a’i(fa‘i)hz BK 9?&9@5* phenyl ,
g_nlmogLeﬁyl ero Iﬂy[lé 'Wgﬁ%é'ﬁ{‘ﬂ B -yI o-, m or S o
p- (N- et hyl am no)phenyl o-, m or p- (N—rret hyl - 20

or
15
d) thatitis liberated from one of its functionat derivatives by treatment
with a solvolysing or hydrogenclysing agent,
20 and/or
a base or acid of the formula ! is converted into one of its salts.
¢ Above and below, the radicals W, D, R', R? and R® have the meanings
indicated for the formula |, unless expressly stated otherwise.
25

The expression "carbamoyl" means "aminocarbonyl” and vice versa.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
30 6,7, 8, 9or 10 C atoms. A preferably denotes methyl, furthermore ethyl,

propyl, isopropyl, butyl, isobutyl, sec-buiyl or tert-butyl, furthermore also

pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyt, 1-ethyl-

propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-,23-0or
35 3,3-dimethylbutyl, 1- or 2-sthylbutyl, 1-ethyl-1-methylpropyl, 1-ethyi-2-



am nocar bonyl ) phenyl, o-, m or p-acetam dophenyl, o-, m or

p- met hoxyphenyl, o-, m or p-ethoxyphenyl, o-, m or

p- et hoxycar bonyl phenyl, o-, mor p-(N, N-dinethylam no)phenyl, o-, m
or p-(N, N-di net hyl am nocar bonyl) phenyl, o-, m or

p- ( N- et hyl am rnapaevegbsoso-, m or p- (N, N-di et hyl am no) - mbwﬂ,@ﬂy
m or p-fluorophenyl, o-, m or p-bromophenyl, o-, m or p-
chl orophenyl, o-, m or p-(nethyl sul fonan do)phenyl o-, m or
p- (et hyl sul f , I n or
p- cyanopheny! , ‘?ﬁéﬂv?/fb%éf}f 192(:6(1)?};0%? -ty %&W@Eﬁ ffHﬁH%rrSre?er%}JIy for exam-
p- met hoxycar bmigltpﬂemoinetbyl m or p-am nosul fonyl phenyl, further
preferably 2 3, 5-,30di fl uorophen |,

2,3-, 2, 4-, 2%5"eryé’aét'°”%§r?3hpr8%ér§b%’ %@Fﬁ%‘bﬂﬁ@wg 1.2,8.4,2086C 2 5,
2,6-, 3,4- or aior!ﬁsdp#@férﬁbryhﬁ@thw eihyﬂ pr@ﬁyl%sépr@g?l' Bﬁﬁp@%:{w gecsbutﬂr

3, 4- dlrrethox ‘gﬁg)% mtro -chl or

2- ami no-- chli IZP‘%[H?Y nBex, dﬁﬂldﬁr@meﬂzd,apﬁrﬁdwmethsdm-1 b tnﬂuoro-
2-am no- 6- chl eggphenyl, 35 2-nitro-4-N, N-di met hyl am no- or
3-nitro-4-N, N-di'net hyl am nophenyl, 2,3- diam nophenyl, 2,3, 4-

2.3, 5-, 2,3, 6LCyclic alkg!l (cyeioglkyl) sretferabﬂu derogiee oydioprapy, Gyciobmfi cylo-

2009/ 129905P 0 1 tri met hoxyphenyl ,
2- hydr oxy- 3, glggﬁgﬁl%% 8’%§ﬁﬁzcyf)loﬁ%%t¥bhenyl, 3, 6-
di chl or o- 4-am nophenyl 4-f| uor o- 3-chl or ophenyl
2-f 1 uor o4- br hen 2,5-difluoro-4-br ormphenyl
3t ono- 6- net %%%%é%@y deRoteRAdr o- 6- net h- on/ phenyl, 3-chloro
4-acet ani dophefrefefa) 4ghored HIR
¢ y i L]@gké%h]eﬂ& or(ﬁ[gﬁ Y 5_ i met hy1- 4-

3- ani no- 6- net hgl phenyl | | or o- cefam do

chl or ophenyl . Arprg‘arab!tdemtey Fbmtbylamlgthsdepmimﬂarmhmeférawwrd;h is
unsubstituted or nono-, di- or trisubstituted by Hal and/or CN. 10
I rrespective of furt her substitutions, Het denotes, for exanple, 2-

gr 3- L urﬂj: I 2Ar denGteBhfoemdamplb phénylpc}:‘: ih—mrrpr t@lw lo-, ﬂrr or Bvetl‘h{lpﬁ@nyl
i mi dazol y razo -, 4- or 5-o0xazo

4- or 5-i soxagolngfl or r&propg?phgpyls M a‘%cﬁ iﬁOproyylphfguL Oorm' or p—tert-butyl-
?ulr fﬁtet" afrglr gﬂ)};)er.re%;l,,eor-zm erfélh}m’Bé){[y‘réI}’tggg(r)I204 - orf'imtrebh@ny@yd' A nyl

1, 2, 4-tri azol R-Rminopheny, os, g or m~(NdneBLytmmalpblewl Olm}tﬂfmél‘dtmealzw 4-

or -5y 1, 5 dazol -5-yl,

1,2, 4- tﬁ@adl gg@ n@éﬁﬂj&ﬁﬂéﬁé?yx §’¥¥Jh| a('&;‘%{ Pﬁ%l'ﬁ é P m§ C'WZOOr
4-pyri daz:]I n?/lihqmd | My lof p:‘letho@pheﬂy! 04m- cﬁ-p-eiﬁﬂxmarﬂonynﬂfényl 0-4m- or

5-iso- indoly

a5, o ororp RUCERAtamopReni - 21 péﬁzﬁsﬁ'rggﬁkﬂaaa%bwyn 3-,
IS Sk aaiobnk, bAp R
Z, benz- 5%1 3 Rﬂemri 820Ny Pr pgluoraphenyl, o-,3m- orgp- bfomormemh Quimobyp, 1-,
chlorophenyl, o-, m- or p-(methylsulfonamida)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl,
0-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p-aminosuifonylpheny!, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3 4- or 3,5-
30 difluorophenyl, 2,3-, 2.4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chicro- or 2-amino-6-chlorophenyl,
35 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyi, 2,3,4-, 2,3,56-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-



5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-,
4-,+5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-,
6-, 7- or 8-2H benzo-1,4- oxazinyl, further preferably

1, 3- benzodi oxol-5-yl, 1, 4-benzodi oxan-6-yl, 2,1, 3-benzot hi adi azol - 4-
or -5-yl, 2,1 }obeszesadi azol -5-yl or dibenzo- 30furanyl éﬁlﬁ
heterocyclic radicals may also be partially or fully hyd’Fg Ypagprs
I rrespective of further substitutions, +E1: Heti and Het2 can thus
al so denote, far exanple, 2,3-dihydro-2-. -3-, -4- or -5-furyl,

2, 5-di hydr o- 2-*5"““-3?1‘?"%5-9“3& Z%WW%M@N%WM Pp-iogephegyl, &6 |

1, 3- di oxol an- 4tihiord-&lanAhysHeyR4-Miqro 3 LAY 2-uGroa B s
-2-, -3-, -4- or -5-pyrrol %S/h‘ , y2, 5- |r%3%?l§érftphbﬁgé ﬂy%r_o,-4 gwg%rey]
2009/ 129905 PCR:ERiftupsp-daroaopheny, 3-bsemoB-methaxyghenyl -3-cRlore@6-meth-
3-pyrrolidinyl dre=1y,. -2- aor -4-imn dazolyl, 2 3- dihydro-1-,
B S °5‘¥f”?%“51§'§? g@@’f‘%f*,aCtegﬁ“_?'§R§ﬁ?'&"%‘ﬁ“9f§#ﬁ\eﬂﬂi‘ya9? ol yl ,

1, 4- di hyglr o- 1-3-amiho-6-miethgiphery! p3-chidyd-d-doefardiddphériyl P2 St imbthyi42- »
-3-, -4-, -5- c%[ 6[%1 ridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4- or phol i nyl , oLer % ro- 2-, -3- or -4-pyranyl, 1,4-dioxanyl,

1, 3-di oxan-2-, -4- or -5-yl, hexahydro-1-, 5 -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimdinyl, 1-, 2- or 3-piperazinyl,
1, 2, 3, 4- t et r aky dadtictlarly preferaly denates phenyl which is FasubstituBechor mohy!, |
1, 2, 3, 4-tetr aQy Yy 9rdiibsti - CRPI -6-, -7- or -8-isoquinolyl,
2-, 3-, 10, 6-, 7r rior séiﬁit%d ﬁl’?ﬂaﬁéﬁ‘%’%—r gu'benzo- 1, 4- oxazinyl, further
pr{eferably 2,3-nethyl- 10 enedi oxyphenyl, 3, 4-nethyl enedi oxyphenyl ,

2, 3- et hyl enedi ny| 4- et hyl.enedj,o henyl ,

3.4 Cdi T vor ol BHBLARL ST 5255 sifsliions, HHHEHes o worpianar B
6-yl, 2, 3-(2- 2xondthighginedi2owy 3pyRamA, 1r 2 a4-sf 53 ' - 3 4- or 5-
hydr o- 2H 1, 5- benzodi %xg in-6- or - 7%I , fﬂdrfdggrs'rrnggéejzog%l'e} é?ét?l ;/Jrg, 3-
15di hydr obenzBﬁ’f@FaW = @ A5 XPHRZANG -2 @t risgigzQlylz2-44dph§dhiozdyioRe- 1
H qui nggol i nyl i i r eben é | o 4. 5. i

2- 0X0- 2, 3- di hyd?ro%é%;t@)%géz!'g'r Ipd g’%%@?%’ygr'cf‘b'e%z?rrﬁ iyl further-

1, 3- di hydr oi ntfereprefembly 1,23-tlangldt-oidrdol-8-yhr1 2 4-triazol-1-, -3~ or 5-yl, 1-

2- 0x0-2, 3-di h k7 ol yl .. 20 Het rii.cul ar] ref erabl
denotes pi peri&g!lg g@%%fgﬁ'éféﬂﬂm?ﬁb?bﬁl ir%#o’fﬂ Ar AUV, Y34
oxazol i di nyl tbtadiadot@z ot F3VINY |2, 4-Wigdigzéite draslye al 53 M%diaksi0s- 5 -8R 0-
or disubstitufed Aﬁg gé) and/ or A 25Het' preferably denotes

pi peri dayl , Py roPYaRAY. W%I1‘n§’rv,3*p4'pér.é5zi0ﬁ§’r"ﬁd0|ﬂxéz@ﬂ FdHonyl or
i m dazol i di nyihdoMhfidazbe 1.asli gal sk al. 10RO~ O di gL ut ed
by =0 and/or A %I rresgggtT%égo?'s?grarﬁlg{rI&%u s‘tr?gt’id'o'(r)\és:gv@gg%béeésl,
for exanpl e, ANiRZRYI 2- thhi &~ Bpdrchbenzoxazplyt, i3] 4¢ By 16- of 7 barzdsmdizglyi,

pyrazol edi yl ,o_ 0oxazol @di W . .1 lediyl , -thi azol edi.yl,, .
[ iot hi azol edi2yl 2£ ’é;’rfg?r#ea?%%%%%@wn‘? died §T or ?"b??ﬂé?thﬁzglybr4é'f ¥ abl y
triazol edi yl ,6-oxJebere? dil-pkadidolgdd2-a20l £06Y 6., RyWrBdashaigdly |3 4-

25 -, 6~, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yi,
2,1,3-benzothiadiazol-4- or -5-y}, 2,1 ,3-benzoxadiazol-5-yl or dibenzo-

30 furanyl.

The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het, Het' and Het? can thus also
denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-,
35 -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-
thienyt, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, ~3-, -4-



35pyrazi nediyl, The heterocyclic radicals may al so be partially
hydrogenated. WO 2009/ 129905PCT/ EP2009/ 002137 - 15 - Wthus al so
denotes, for exanple, dihydrofurandiyl or dihydropyridinediyl. W
particularly preferably denotes thiazol ediyl, thiophenediyl,

furandi yl, pyriwaig@dhydes or pyrimdinediyl, where the radgj
al so be nono-, di- or trisubstituted by Hal and/or A SQF&’?J@g??g@%IVe
of further substitutions, D denotes, f0‘r14e3<arrpl e, furanyl,

t hi ophenedi yl, pyrrol ediyl, imnmdazol ediyl yrazol edi yl , oxazol edi yl,
i soxazol edi yl ,°rt"ﬁi £f8fyidfiy?: O&BWH@'%'-éaff?ﬁyerrj dr Aedi-imidazolyl, 2,3-
pyrim di nedi yldihjdtbtthenoniae -ar gf Stabhyolfi! | Lyl .5 Qxagl iyl
t hi adi azol edi y| ,i yridazi nediyl, 1%?py?%’z?%g}"§'ﬁ VThSe :?E%a%b@?jl C
radical s may al-<$syEerdrt-Ralr-Byomgdvigishat2ed 4-teirahydsodl s8-,d8nedes5- f or

exanpl e, di hyqyQ i yl »0ra dj i,dinedi yl, . .

particul arly g{re§mgﬂy¥dé2n‘o ceHsf Q%‘ﬂé%@a‘dﬁg%dlzyﬁ °¥ﬁi“&?¥ﬁ£ﬂ'&’t¥f§%ﬁfﬁh¥df°-
furandi yd, pyrlt5oioeet-pyranyl dZotiedaml, 1,Bstoamod-edi-\0r -59) hazahritbyL,
i m dazol edi yl , 4t hji gdi.azol e-. di yl i dazi nedi yl , /razi nedi yl ,

pyri di nediyl of %y‘?’?’#ﬁ@?ﬁ'@éﬂ’ g'P,XahydPg“"" B & Srsvriligingalls 2my al so
be nono-, di - 3apipbrazinylst 2 But-eetahydroad-, 32191301-4'5,--5-2,%1@!_715@@5{@,%]%
denotes F, d Oé Br, but also_I, particularly preferably F o g
Thr oughout t hd+4-AfaletraBrdroa]-1-2r.2di dal-§- whi. c - @c8tisoquimalyls Bad-,dicé-, may
be identical qrofpifer rlOLE >, 40 f nagt.her

The compeunds 019 Q_F h%gfﬁﬁgr’r%loazrfb?rn@iyde%gv%&%ﬁpﬁggﬁrﬁ%r%g%ﬁ?@%g'%@r‘?myé's
argd- 25can t hefaediosyRianyl 34mednylenadistyphenylspBesthglehediosyphehg!, 3 4-
f or

mula | enc t f orms.., Accor.din , i.nvention
el ates, in pareRREGIR R G Bia P e R o wini ch
at |east one béntdfaramed-dorréadi 23 @-t@mnathgentdibRBpREM OF bRE JBANi ngs
i ndi cat ed ab\(l)\j!'e. Ss‘ﬁ_gq £[Def eoré@éad gr oups _of conpounds ‘nay be expressed
by the fol | oW Osaib i SPRUFOHONERIN-- 0F -7-WiHuEhewaoredreferably RS-f or nul a
| and i nswhi chihyARbeAdblefdriyl, TO3-dfgatE Dbt rhivios a8 staid 1pave the
35neani ng i ndi c_gt ed for thr_g for rruml%‘/g I q%uﬁlr?ﬁylm%’?gﬁwdrg‘% Sd-1h
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-ox0-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or
2-0x0-2,3-dihydrobenzimidazolyl.
20 ‘
Het particularly preferably denotes piperidinyl, pyrrolidinyl, morpholinyl,
piperazinyl, oxazolidinyl or imidazolidinyl, where the radicals may aiso be
( mono- or disubstituted by =0 and/or A.
25 1 o -~
Het’ preferably denotes piperidinyl, pyrrolidinyl, morpholinyi, piperazinyl,
oxazolidinyl or imidazolidiny!, where the radicals may also be mono- or
disubstituted by =0 and/or A.

30 Irrespective of further substitutions, W denotes, for example, furanyl, thio-
phenediyl, pyrrolediyl, imidazolediyl, pyrazolediyl, oxazolediyl, isoxazole-
diyl, thiazolediyt, isothiazolediyl, pyridinediyt, pyrimidinediyl, furthermore
preferably friazolediyl, oxadiazolediyl, thiadiazolediyl, pyridazinediyl,

35 pyrazinediyl, ' - '

The heterocyclic radicals may also be partially hydrogenated.



WO 2009/ 129905PCT/ EP2009/ 002137 - 16 - in | aAdenotes unbranched or
branched al kyl having 1-6 C atons; in | bArdenotes phenyl which is
nono-, di- or trisubstituted by 5Hal and/or CN; in | cRldenotes Ar;
10in IdR2denotes H, A, -[C(R3)2],Het or O[C(R3)2]nHet; in | eR3denotes

H i'n I'f W deno{syohd)j-948! edi yl, thiophenediyl, furandiyl
pyri di ned| yl or 1502431“ m di nedi yI where the radicals nafcérl'?ﬁo%émw’

nono- , - or trisubstituted by Fbl and/ ¥ -A; 20 IP Ingenothd 5
thlazoledl I oph ne |yI furandlyl yrrol ediy oxa- zolediy
i soxazol ed|yy| V‘E wr es,ifay miéddlgvdrofufaa@wbszrcdﬂmcdrwynd inediyl.

pyri dazi nedi yI W ﬁyr'ﬁé@!kaﬂﬁgi‘éfépabW(ﬂérthé‘c‘?m e\rQo[ dp’ﬁ'egé@igp bé%\n%mer °

the radicals may a di - ortr [/ or
A 25 in | hHetMﬁib’!QShylerﬂmcﬂlmgdly[ pyrroli d| nyI mor phol i nyl ,

pi perazinyl, I Qr g | i di nyl,, t.h caI

al so be nono- or |t|§§6€ 'E?f tn%%yn%l Sﬁg oA ofF Rr E?W“%d ‘érs’!\(
plperldlgyl pyrrolldlnyl nDrphollnyI plpera2|nyl oxazplldlnyl or

i m dazol i di nyl, _wher.e t S r@g%gytutrzrg so be nmono- or disubstituted

by =0 and/ or Ai're§%ethe|q r¥s D denotes, for example, furanyl, thio-
phenediyl, pyrrolediyl, imidazolediyi, pyrazolediyl, oxazolediyl, isoxazole-
diyi, thiazolediyl, isothiazolediyl, pyridinediyl, pyrimidinediyi, furthermore
preferably triazolediyl, oxadiazolediyl, thiadiazolediyl, pyridazinediyi,

10 L
pyrazinediyl,

P

The heterocyclic radicals may also be partially hydrogenated.

W thus also denotes, for example, dihydrofurandiyl or dihydropyridinediyl.

W particularly preferably denotes thiazolediyt, thiophenediyl, furandiyl, pyr-
15 rolediyl, oxazolediyl, isoxazolediyl, pyrazolediyl, imidazolediyl, thiadiazole-

diyl, pyridazinediyi, pyrazinediyl, pyridinediy] or pyrimidinediy!,

where the radicals may also be mono-, di- or trisubstituted by Hal and/or A.

20 Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or CI.
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
25 can therefore occur in various stereocisomeric forms. The formula | encom-

passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
30 formuia | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae Ia to |j, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

35 meaning indicated for the formula I, but in which



WO 2009/ 129905PCT/ EP2009/ 002137 - 17 - R2denotes H, A, -[C(R3)210Het
or O] C(R3) 2] nHet, |1 R3denotes H, Wlenotes thiazol ediyl, thiophenediyl,
furandiyl, pyridine- diyl or pyrimdinediyl, 5where the radicals nmay
al so be nono-, di- or trisubsti- tuted by Hal and/or A, Ddenotes

t hi azol edi yl, Wwbi-gpheswdi yl, furandiyl, pyrrolediyl,
oxazol ediyl, isoxazol ediyl, pyrazol ediyl,_ imdazoledlyl ,PCT/EM009/002137
10t hi adi azol edi yl, pyridazi nediyl, pyraz1 ediyl, pyridinedi yl or

pyri m di nedi yl. where the radical s y al so be nono-
trisubstituted"$ r& and/ oae‘l? e%&@ﬁ%l”ége@ﬁbp@rﬁ@%@aﬁwl bﬁ‘&fﬂﬂ:ﬂl@dcal kyl
having 1-6 C 15atoms Ar dengiofss; phenyl which is nono-, di- or
trisubstituted by HaI and/ or CN, Hetdenotes piperidi nyI ,
pyrrolidinyl, norpholinyl, piperazinyl, 200xazo|idiny| or

szl L9 here Lhe " ashadh sugMiaPRiuteng: o edbgiiat o

25and pharmaceuti cal | y usabHel aai/6rsCNt autorrers and stereoi soners
t hereof, including m xtures thereof in all ratios. The conpounds of
the formula | and also the starting materials for their

inlc R denotes Ar;

o0 inld R? denotes H, A, -[C(R%)]Het or O[C(R?)z]Het;

v bl
i

inle R denotes H:

inlf W  denotes thiazolediyl, thiophenediyl, furandiyl, pyridinediyl or
15 pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A;

20 inlg D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl, oxa-
zolediyl, isoxazoledlyl, pyrazolediyl, imidazolediyl, thiadiazole-
diyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediy!,

( where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A;
25
inlh  Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidiny! or imidazolidiny), where the radicals may
also be mono- or disubstituted by =O and/or A;
30
in i Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A;

35
inlj R denotes Ar,



30preparation are, in addition, prepared by nmethods known per se, as
deseribed in the literature (for exanple in the standard works, such
as Houben-Weyl, Methoden der organi schen Chem e [ Methods of Organic
Chem stry], Georg-Thiene-Verlag, Stuttgart), to be precise under
reaction 35conwiotioommeswsi ch are known and suitable for tg@,@b@m 2137
reactions. Use can WD 2009/ 129905PCT/ EP?.P091002137 - 18 - also %
made here of variants known per se which ‘are not nentioned here in

Genral 1y known. 11 They. or SHaRBP A ror et O RoebHef Cpar ca by

nmet hods known per sR®5 Thedpysteddyi nones of the fornmula Il used are,
if not comercially,gvail able, g mera I repared by the method of W
J. Coates, A MKill'8p, synPRALPS hiagaediy Bevorhesed deiepdivhdyriginet he

formula | can preferably bed?p@,%y?mdmgdryeactl ng a com pound of the
formula Il with a conpound of the forrmula'lll I n the conpounds of

the forngla 11, L preferabWiethetradicals mayr aisb bermeand-; die oo trisubsti-

reactively nodi fied OH grou exanpl e, an activated
ester, 15 an im dazolide orth i%suf?%‘?@r’g}(y having 1-6 C atons

(preferably methyl si f onyl odgnaies tmaZdledJ}?Ipm&imwn&diyf Wh@?ﬂ()pyﬁb]ed!yl
aryl sul fonyl oxy having 6-10 C a[ Jfﬁr é& Fﬁgviﬁ/ hen
p-tol yl sul fonyl oxy). 20The P& Y B¥jazse Y]ekﬂ'"@%n%m@cﬂiyk he

presence of an aci d- bi ndi ngthg@iHoled {@bingd N oRF
as DI PEAO triethylam ne, dinethy Iadh{leé\yg yrlgﬁgor qui Eahne he

additi on of an alkali or a|<kranwrlﬁéd!ea¢wh met al hydroxi de, carbonate or
bi tarbonate or another salty ueak . line
earth 25 metals, prefer ably feg'&t ass?aam%ép%lf’%ﬁ]g "%H%’ (ﬁjh&f)vgkggtgi um
may al so be favourable. Depietadilb}gHalmrtdﬂeerndl tions used, the
reaction tine is be ween a utes and, 14 days, e
reaction terrperature i's bet(i/\eiz'\ghe ‘b'btﬂ?”c'ﬁﬁp Maﬁ&%ébylg@?'m f*EC
bet ween 1510 and 900, in pardtoes ar bet ween about 0 and about 70.
Exanpl es of swtablﬁ inert solvents are drocar bons, such as hexane,
pet rol eum et her Zene, newltﬁnvkvh@\h'és MeRPodirRittEgubstituted by
hydrocarbons, such as tri ch.hépragg;dp)df@ne 1, 2-di chl or oet hane, carbon
tetrachl oride, chloroformor dichloronmethane; alcohols, such as
net hanol , et hanol , H&bpr opdlenotes piperidinyl, pyrroltd:nyl morpholinyl piperazinyl,

20 oxazolidinyl ar imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
Hal denotes F, Cl, Bror |,
denotes 0, 1, 2, 3 or 4;

LA
=

25 :
and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.

The compounds of the formula I and also the starting materials for their
30 preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuitgart), to be precise under reaction

35 conditions which are known and suitable for the said reactions. Use can



WO 20091129905PCT/ EP2009/ 002137 - 19 - nol, n-propanol, n-butanol or
tert-butanol, ethers, such as diethyl ether, diisopropyl ether,
tetrahydrofuran (THF) or di oxane; glycol ethers, such as ethyl ene

gl ycol nonomet hyl or nonoet hyl ether, ethylene glycol dinethyl ether

(diglynme); ketwopessp/Romh as acetone or butanone; am des,P oBR0z2137
5acet am de, di nethyl acetam de or di net hyJg ormam de (DMF); nitrrles,
such as acetonitrile; sulfoxides, such as’dinethyl sulfoxide (DvBO);

carbon di sul fide; | ic acids, ,such as formc acid or acetic
acid: nitro cosﬂ %Bﬁﬁggééﬁ%fﬁ Yarapts SROPRARE s§WhICh atsHRet apRtionssthare
such as ethyl ingedstbedetafl. m xtures of the said solvents. 10Parti cul ar

preference is given to acetonitrile, dichloronmethane and/ or DWVF.
Compounds of the fornmula | can furthernore preferably be obtai ned by

reacting a co 1 of formul a
VI8 0o Sus i eagrio Soipc ot the Horibuicl FaAE P A erRral .
denot es s bor dheytatcnevelshaveveadhentan peereparbl oy metfibés keaeh pensé.s
carried out u ition f a Suzyki coupling, It i
furthermore pgg%ir @ﬁ fg%? g‘%@ g%\%ﬁﬁ% %}rﬁ%%ﬂg‘d?ﬁﬁj ol # et f:gpﬁ]ﬁr%{glﬂy ?‘fﬁ"@g’e'
anot her conpogedetsllytrrepdred iyl the ndilod 6MVEN Coated, AalickalopRByhiRkSis,

anot her radi ngﬁgz 3% 2 exanpl e by reducing nitro groups to am no
groups (for e 1% '§ ﬁydrogenation on Raney ni ckel or Pd/carbon in

an inert solvent, such as nethanol or ethanol) . Furt her nore,
free amigpo grqups can be acgrat ed in a conventional manner using an

agi"d chl or i de CoMRaMRdgrafdee farmulacgan preferablydeasbtainsd hytresetingda com-
35substi tuted ' Tgﬂﬁl ' ihert. solvent, such
as di- WO 20 g&'ﬁ%%‘éﬁ?ﬂlﬁﬂﬁggmﬁ%@g’ -réodf?h%ﬁqrm“‘g?r@r hane or TI-IF,
and/ or in thelptheseomsgowidsaofiiiae Eormailechil, Apreferainbnot@sicIeBON or a free
pyridine, at .at,ures .be n -60 and +300 . The conpounds of the
formula | Canbﬁ%%hg?lm%dsﬁeé @E&JPHBCF_ 3% BRIrREMRie aveRRtvatad esten r
functi orfél  dean vraidavelddur aRY¥AFFicky Halingaf-5ic Hoits (BYSERIbhS indthy?
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms {preferably phenyl- or p-tolylsulfonyloxy).

20 The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or guinoline.

( \ The addition of an alkali or alkaline earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of the alkali or alkaline earth

25 metals, 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

30 140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

35 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-

form or dichloromethane; alcohols, such as methanol, ethanot, isopropa-



or by hydrogenol ysis. Preferred starting materials for the solvolysis
or hydrogenol ysis are those which contain correspondi ng protected

am no and/or hydroxyl groups 10 instead of one or nore free am no
and/ or hydroxyl groups, preferably those which carry an

am no- pr ot ect i We WhgHapegisnst ead of an Fl atom bonded to ]gkﬁa@mg,pr
exanpl e those which conformto the fornu , but cont a| n an

group (in which R is an am no-protectin grou for exanple 15BCC or
CBZ) instead o rt her or e given to

NH2 f
starting mat er'ﬁ%{?@"pﬁ?ﬁ roqu}? er&% ‘ﬁvr?ﬂ:{%‘@t B 3% el sthegad of
the H at om of mlsbp$®Xéiheﬂrt@N@hF¥Jr@Fur&p @lé%e#&(‘éﬂg@”élﬁh@é 0

the fornula I Bt contajin an 0- phenyl (rn is a

hydr oxyl - pr ot e&hYIgge §hsoh monﬁmeé*yaoz)moaoa&w @&?ptﬁhmnﬁgglau@ dimsthyt i s
al so possible I f tected
am no and/ or héiﬁérc)@'@“gﬁ?gd‘b tohed %UCH %ggéeér? fe OPP th%:?eagﬁ#igsﬁm%
startings mat eracatamlde ﬂh@etbylac@amld@ogdlmqﬂsylmma&ﬂde mMFﬂlnitﬁl%Beﬂlich

Lohe tor o'~ el Aol ORI MR BE MR 3R Gnlin ekl s O gbeme
relates to gr cnimﬂflddqlcai'b@dyﬁc abitls adilch dsoforicidRe bi AbticHoRs ith9dorRD
am no group aﬁ:al na‘térl cheni cal reactions, but are easy to remove after

the desired c A% MBAMetRanscisehenzeneeateis) sesthas ethyhacde
mol ecul e. Typltgt@I opfm;&upelg cgqpéjg§,d%rog,,en%§ﬂ particular, unsubstituted or
substi t ufged aF}/ , 35 aral koxynet or aral kyI groups. Since
th@’ ami no- pr ot @éﬁmﬂ@r ryeiﬁjpaceansegwaxmmmmm@mommwmamwz1
- “Yermoved after the desired reaction (or reaction sequence), their
type and size are furthernore not crucial; however, preference is

g| ven to thos@dmmou@s]of:tlﬁe formwmrd:arcﬁurtaﬁrrﬂ;o& pr@fﬁr@lﬁ!? batobi@ined By term
"acyl group” ?s] tt be unders ﬁg i_n tr] \Bro dest sense in connection
with the pres&FRiRPste¥aPoyRd ol {ae forpauia L I“"@r%@fﬁﬁp‘ﬂ&q dldheffergimla V

al i phat 16, ar &l & Hualkiccouph tic or heterocyclic carboxylic acids or
sul fonic acids, and, in par icul ar, al koxycar bonyl, aryl oxycar bonyl
and especi al | yn ﬁreaddrmmﬁrstmué f@MUPY, x@eﬂmseasb@rfonﬁyé‘dﬂd 86tk ratlidPs
are al kanoyl ﬁ:hlg g; acetyl, propi ony| and butyryl:; aral kanoyl, such
as phenylacet? yl, such as benzoyl and tolyl; aryloxy 10

al kanoyl , such as POA; al koxycarbonyl, such as net hoxycarbonyl,

et hoxy-
" 20 79 o,
O«

O

The reaction is carried out under standard conditions of a Suzuki coupling.

25
It is furthermore possible to convert a compound of the formula [ into
another compound of the formuia | by converting a radical R? into another
radical R?, for example by reducing nitro groups to amino groups (for

20 example by hydrogenation on Raney nickel or Pd/carbon in an inert sol-

vent, such as methanol or ethanol) .

Furthermore, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or

35 substituted alky! halide, advantageously in an inert soivent, sUch as di-



carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and

2- i1 edoet hoxycar bonyl ; aral koxycarbonyl, such as CBZ ("carbobenzoxy"),
4- met hoxybenzyl oxycar bonyl and FMOC;, and aryl sul fonyl, such as Mr,
Pbf and Pnt. Preferred 15am no-protecting groups are BOC and Mr,
furthernore CB®O 2omie9oobenzyl and acetyl. The term PCT/EP2009/002137
"hydroxyl -protecting group” is |likew se_é<d1_own in general terns 20and
relates to groups which are suitable for protecting a hydroxyl group

agai nst chem i t t o renoye after the desired
chenical r eactct?iﬂl é%r'bﬁgésiﬁ%@é"eﬁr EEET?@@Sgﬁ%ﬁél%ﬁﬁﬁé%’\fﬁr{’qﬁﬁ@m e ety
Typi cal of sucmigecupyridine, ahiengeraieraestessdepasgbsht t ut ed or

substituted aryl, aral kyl or acyl groups, furthernore al so al kyl
groups. The nature and size 25 of the hydroxyl-protecting groups are

not crucial siTreecdmpyurdsofithaByaliR0ahm fiictihold e GS&H&%&%@Q
Vi

reaction or reaction sequence, preference 1s given to grou

1- 20, inspart iteeMdfom theyr funghers derivatvesbysehiadysisnfn particular hydrolysis,
hydroxyl-protqg%&ngdgg s e, inter alia, tert-butoxycarbonyl
benzyl, 30p-nitrdbenzoyl, p-toluenesul fonyl, tert-butyl and acetyl,
where benzyl and tert-butyl are particularly preferred. The COCH

groups in asp } i nd_gl utam c, aci re preferably protected in
the form of t%%tegﬁegfétg%ﬁpﬁggg?léﬁr these V@E’é rdyaeegenglysis are thgse
2009/ 129905PCWHERRERFARORBEpondiRg prot@b@d%ﬁiﬁ@%aﬁaé%diﬂog?i é.enﬁy' a |

g o

are |i beltat ed.fro%rpstﬂgi r functional derivatives - dependin t he
pr(©t ect i ng gr SiteR atone ppmos HR® BENINE ARG/0E hydivyylarours, preferably
advant ageous! yhasa visicl A9 anRehmBLRG et AT | '

strong inorganic aci gs, grgghn as E)}ﬁ?fggw%p%gpgﬁ%tg%?f)gﬁﬂ%'l}%p'gﬂgﬁeéj
strong 5or ganfeag i #lexyifocexample thesecwhiab confoinl torta fremiuta Bbuticorer

oresence of et HAaBEBIEFER, B oF pRRES Gredte Sudie. for srmete
al ways r8cessBOG oSGBZAmsteachefidn Kbk wesips are preferably organic, for

exanpl e carboxylic acids, such as acetic acid, ethers, such as
t et rahydr of uran or di oxane, am des, such as DMF, 10 hal ogenated

~hydr ocar bons, Prsfefenee islfurNepmeresitan & séﬂrwéiﬁggrﬁﬁi@ﬁgﬁﬁgho' S,

such as net hanol, ethanol or isopropanol, es of the
above- nent i onBYFre¥yRsatesting erqugrinsiendof thestiateh|o a MyErXYgrmuef farabl y

used i n_exces 1 AN | vent. .and_perchloric
acid i SQQSpr e%(eérﬁgl [FﬁH%séégg'ﬂ!Ch c’?’ﬂgﬁ&o@%hgﬁ&ﬁﬁrjﬁ )?(Eb&‘f 8°BtF'rh%réﬁ @"Pﬁ‘t%”é{ and
70% per chl or i grosipi(ih which iR is athiydrdXylkproTdting epeip)anstb&dpes Ry dFceag- f or

t he cl eavage gr dvant ageousl y between about 0 and about 50,
preferably be&v@gﬁg’ﬁjpand 30 (roomtenperature).

C

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.

25

30 The term "amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical

35 of such groups are, in particular, unsubstituted or substituted acyl, aryl,

aralkoxymethyi or aralkyl groups. Since the amino-protecting groups are



20 25 The BOG But, Pbf, Pnc and Mr groups can, for exanple,
preferably be cleaved off using TFA in dichl oronethane or using
approximately 3 to 5N HCl in dioxane at 15-30, and the FMOC group can
be cl eaved of f using an approxinmately 5 to 50% sol uti on of

di met hyl ani ne, wai2@édasbsagi ne or piperidine in DVF at 15- ?,,QEIEPI&@OMB.,
tidine

trityl group is enployed to protect theyﬂ; no acids his

asparagi ne, glutam ne and cystei ne. Thel e cleaved off, dependi ng-

on the 30desired en oduct, .using TJFA / 10% t hi ophenol, with the
trityl group H@Weglﬁ'{?\?g@ 3??“@"8%?%9’1 (or Iﬁ%a@:)ﬁﬂéeﬁﬁﬁ?mﬂﬁ)afbﬁméyp%ﬁndlse
o Ton Gt s i afe fifefmbill feRAIhoRBISh biaferbhtd Kl qiflPiiRnaLe bho-

Asn and G n is cleaved off, whereas It remalns on chal n.
The Pbf (pent digtim beradiculesdys, caghauatoms. dhplteye thaybgroupt isdb bar g.

It is 35 clea | pQ, TFA i.n_di.chl oronet hane. WD
5006/ 159905 pe B8 &%8?3%@%%5?&?3@%5}%0 8*'@'? WgﬁltW%PFeéﬁB{;%rﬁFﬁss'

pr ot ef:t [ 518 gr dtipsludies m@bﬁﬁpﬁdmwﬁommﬁﬂﬁhﬂc, @Miphﬁtit%@@r%@ﬂc l@f het-f or
NN T I
advant ageous| Yoo, afﬁmmfﬂonysak@e%diﬁ[ymamox@fé%&m 6ro%?§."l§£5rﬁpl§s

here are those_indicated above, in particular,” for éxanp al cohol s,
such as net hafbBUEH agylitadps argrallanayb suck astacatyl,mwepionyl@nd butyryl;

hydr ogenol ysi g I i t A out
0" and 100 and rp RSP de PRIMEEND S0l shSTRTBE Eang BIER) Y
20£30 and 1- 1@lkageyl, sochpe PEsmikopycarbonhyl hectCaF mptitaxycatbonpiedthoxg! | |
for exanpl e, %.F in et hanol Si .a ni um f or mat e
(instead of h%@é‘&ﬁf]’%%@ (il feosthEbBARY, B Sad Sod e S 2hyT
15Phar maceut i asiksaicarbanyt] sathes IBX ("sarbbbenzaiy, ﬂ%&ﬁ@%%n?ﬁlﬁ?%éﬂrﬂg
to the invention ?%E’eﬁﬁ %fied in their final non-salt form the
other hand, tR8"Y Ol Peraryaulionyh surh gsdlis el andPrusePisferredse
compound$ i n bhRfnd-BFse& i b 2 |.e S,
whi e oa Lo GufndBHOTbing %P?%ﬁ?%?%ﬁﬁ@ﬁ@%ﬁ@%ﬁ%ﬁ?zaﬁﬁﬁ& b8
bases by proc@Bd@estyknown in the art. Pharmaceutically acceptable

salt fornms of the conmpounds of the fornula | are for the nost part
prepared by conventional nethods. If the conpound of the fornula I

contai ns a cailbetsrim tryelmyl-preecting grous Uis tikdvise 5@biva i¢ gendel fpmeed by
react | ngot he gl%r}elgt%s 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,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size
25 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
of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
30 p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-butyi esters

(for example Asp(OBuf)).
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pound with a suitable base to give the correspondi ng base-addition
'sal t. Such bases are, for exanple, alkali netal hydroxides, including
pot assi um hydr oxi de, sodi um hydroxi de and |ithi um hydroxi de; alkaline
earth netal hydroxides, such as barium hydroxide and cal ci um

hydroxi de; al kwiizosmet2edos 30al koxi des, for exanpl e pot assipdyRbie%iA$;
and sodi um propoxi de; and vari ous or gamh%2 bases, such as piperidine,
di et hanol am ne and N-net hyl gl utam ne alum niumsalts of the

cortain compounts PRl ofthe ks 4 HeSfierRln HaRF e Ciuhofrdl Beride by
treating t hesetl\@enﬂmmp&iﬁimg orlnthmabtmmagtgr@ﬂd isedc e ixalipie Qélﬁé@tr@ngnd
i norganic acid far, e hal j des, such

hydr ogen chl orqd(ﬁ%s aﬁ%'ﬁ%@@ usfy ﬁﬁ%%orh%rﬁt&le% aF'@de*ea'S%Pﬁ'éﬁ Qﬁ*ﬂﬁferal
acids and cor retsipgrabR@ankAadids, tsb@ﬁ Qé’ﬁwyd@éﬁf&rt@%cﬁ%ﬁ&ﬂfﬁhc Bbj‘dL?tﬁ'r?nr%t

phosphat eand al kyl - and nonoaryl sul fonates, such as ethanes
t ol uenessl f onABARA FARMY iR aeids reishtas, Irigaroscatic acd gamsuifoats abidsand

correspondi ng g@hly JBERET or B l{l.bl‘?%% ﬂ‘&@é%tzc(;ﬁiag‘t.{a'piréﬁl%%%%o&%gaa%%ltlonal

tartrate, maleate, sucClnate,
ascor bat e. Acdmrlblsnlgem lsmwasmbcbut [scrmlt bivaasaepbadirg. Mta%ie’aﬁﬂldrt@o@n

salts of the o) f thefor I clude t | ow ng
acetate, adi pglf% it %lgg[f rﬁ%l’%b ly QF% ’%’HQ? Faa?@ Eﬂ}eﬁ‘ﬁ‘g‘atsé’m as ‘acetic
benzenesul fonatcl?:l (emw Qldh)as tbﬂahytﬁ'blfdré‘ﬁ Br d@xﬁh’é fdrﬁ:@es @&Q‘eﬂ-ﬁbr\nf:

but yrat ej0 ca rate rgé_hor sul fonate, capryla l'ori
chf or obenzoat a Qﬂeﬁﬁﬁ 9@r89%t%ﬁ€ﬁﬁdhﬁfmfmfhm%ﬁurﬂmﬁmea also

di ydrogenphowa;a;b% sdbﬁ‘b&rn%i &?d?aétﬁan&‘???%rnﬂéﬁoﬁ‘tﬁd ?ter Mixtures of

et hanesul fonat e, funar at e, act er at ci C aci
gal act ur onat efhfgﬂh@\(ﬁ N@Bhem(ha@uemS age fwtmmmare slitabiediF e, is preferably

0 veer pTo=praL gy FEMAUSHTH) EoqPSTL IR Al soheh Bl B0
2- hydr oxipet hapea‘etaanma:l inithd ifsten of @ﬁil*tuwaﬂ&etlb%@iwénd 24% préfbad €,
et hanesul f onA08. 11 ek FAfPEAz LR r@cﬁ%ﬁ&ﬁpﬁa@ﬂ%é%ﬁbe Sorieas hospate
2- napht hal eneﬁ@%érﬂé@é&zs[@béﬁe’eﬂ%%ut@' f]ﬁaéb%ut 95“"‘ fﬁrab E&Ben 15

pai noate, pectinate, persulfate, phenylacetate, proplonat e,
phosphat e, ph8&pREA&0eM ﬁﬁmnﬁata!r@ 25Fur t her rmre the base salts of
the conpounds according to the invention include alum nium amonium
cal ci um20copper, iron(l11), iron(ll), lithium nagnesium

manganese(| | IThe m&aBBE(HHf,)Pmp@haS\Mrgmup%QﬂnUfbrfmdnﬁiléW%r%réﬂ?ﬁbe

above- nen- 30t one rence iven to ammoni u
alkali metal SSPYE g%dllsmgl'g% %P’&@Eq %@ryﬁlégaﬂpl?éﬂ’ﬁ'rﬁétgbaﬂ%5%t al
mﬁlts cal ci unHENh dIBYAMRS AUTB-368ldng 1RE m@cﬁme Ee%gaa%&o?f%mﬂ a l

th are derived from pharnmaceuti cal |y accCeptabl e organic non-toxic

bases i ncl udeASAPPROXENAtElY i8R, Soﬂé@@nﬁ&ime&wt&mlee,tdleﬂiylammmes
subst i t 6Ped Ap8RGine I B BE14.4H99

The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the

30 desired 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 / thioanisole, only the trityl group of His, Asn and Gin is cleaved off,
whereas it remains on the Cys side chain.

35 The Pbf {(pentamethyibenzofuranyl) group is employed to protect Arg. Itis
cleaved off using, for example, TFA in dichloromethane.



natural ly occuni ng substituted ani nes,“ cyél ic am héé, and basic ion

- 25 - exchanger resins, for exanple arginine, betaine, caffeine,

chl oroprocai ne, choline, N, N -dibenzyl ethyl enedi am ne (benzat hi ne),

di cycl ohexyl am ne, di et hanol am ne, diethyl am ne,

2-di"et hyl am nqg, di met hyl am noet hanol , et hanol ami ne

et hyl enedi ami ne, 9@ %sﬁoﬁzrmr phol i ne, N-ethyl pi peri- 5di nSCT’&P%P@%(WHS

gl ucosam ne, histidine, hydrabanine, is@&ropylanine, |idocaine,

l'ysi ne, meglumine, N-methyl-D-glucanne, norpholine, piperazine,

pi peri di ne, polyam ne resins, procaine, purines, theobrom ne,

triethanol am ne [ipro e ,and

Iris- O(hydrox mt%éﬁﬁ%%%éﬁqv%a%%&%%a%%& %?Hﬁ%%%?ﬁb?%e

present i nventzy)eantbectieasul G, rﬁortm&mplel,lkiymmmmmlmur@egmw can

be quaternise si.n e S hal i des, 15for

exanpl e net hyl”, r o?%lgag Vﬂ;fﬂr XA ee?POE&'@FP%HF@{'MSH@‘JCB@&H?&@' and

:jpdl dle; 5: ]SCIt d@?fééld%ho Ota@gwuaﬁ,%aw &K%HEIH as%mﬂgyéu.tﬂee&gh@q gnd
i any a for exanpl & decyl, ecyl,

lauryl, myri sﬂe1§re aiedth 9?%&1%8@% F’b@‘(éblén paitisraadonexamplei dlephelndsuch

aryl (Gl - C4) al kglmdiRbid ! SRS

phenet hyl brom cT?a Bot ﬁﬁvx%lﬁﬁq' @nagmaag S%CP edﬂgo?rbghkg@gg@glgf”ai'%g to

t he i nventi ongeaeraby cpirigdaouédit tesnpryabuesbstalees. abﬁmeoandvmm%hﬂimé@d

h | d_incl d
Fri 1 uongace: SYRe Hebusth Bllodt f e B06 bl rplarasl Bt 42.RSERS 10 bar.
hgm succi'nat eHybrdmuwss of i CBZdetip @accééaérv@élr %Féi@mméq;rhss RNadH

mandel at e, g wan ne, nitrate, create, phosp honat e, pival at e, SOdI um
phosphat e, diat eﬁlﬂnpé%uslgsa@mwwﬁﬁmte (ingtaadzafdydrageniranat e,

tosyl ate and pammetmmwﬁ;atﬂgg@d cular preference is given to
hydr ochfori de, di hydrochl oride, hydro-broni de, nal eate, nesyl ate,

phosphat e, sul fate and succi nat e WO 2009/ 129905PCT/ EP2009/ 002137

-26 - Ths aC| Qﬁiﬁg i ¢ _conpounds of the fornula | are
prepareg by B ééU? aP lt'é.san Jutni into contact with a

su:c ficient anﬁhmtsaidfc:dnh]:mLuhfiz!s|zarcedrd:’mtgf «, th@«'g‘sWnlﬂﬁn bhg bea/seatin %lrof(fjna‘t]) he
salt in a conyventiopa n ase can be regenerated by
bri nging the l?g? r&l@"%&h‘?g@ féa)et Pregepisueniian qlae PatamRIsee
free base in memvcﬁﬂhéﬁléémﬁ@urm%rm tﬁé‘%rﬁf@ﬁh@ﬁ‘?@a?nﬁéd@tn?él \%{ fr{gebp a

certain respect fromthe corresponding salt for ereo
respectogo cedllamsaltywhich san besissved om variousasganit abi lindrganio apidsar

STheros 2o horBa R BEBRRlreb 00l 90 AR Bt
salt forms of the compounds of the formula | are for the most part prepared
( by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable saits can be formed by reacting the com-
25 pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metat
30 alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium saits of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula |, acid-
35 addition salts can be formed by treating these compounds with pharma-

ceutically acceptable organic and inorganic acids, for example hydrogen



As mentioned, the pharmaceutically acceptabl e base-addition salts of

t he conpounds of the formula | are formed with nmetals or am nes, such
as alkali nmetals and al kaline earth netals or organi c am nes.
Preferred nmetal s 15are sodi um potassium nmagnesi um and cal ci um
Preferred organic amnes are N, N -di benzyl et hyl enedi am ne,

chl oroprocai ne, choline, diethanol am ne, ethylenedi am ne,

N- net hyl - D- gl ucani ne and procai ne. 20The2dase-addition salts of

aci di ¢ conpounds according to the invention are prepared by bringing
the free acid fhaliges, sueh eshydicgenichioride, sfwﬁfogandJIOmmmydndgen lvedide,

desi red base, %’Hﬂ* FahQC‘EQE%Ebﬁgséq”gh‘@ei?ﬁﬁﬁﬁq{é&ngw onve onal

manner. The free acid can be regenera ©form
i nto contact winitrateier pbésphatel i sol ati nand alkylf am@mbﬁrylsﬂ[f@nates such

conventi onal h id, for differ,in ac ain
respect fromt hg’ eé%%eg@g%'?%? ﬁfﬁ ”?ﬁﬁg?lﬁﬁa?ﬁsa ﬁwgpewlfpnaﬁeeg 8 o

]tc:er t ?Ih n pgym cairgam@taﬁds enas so?’eﬁﬁommm{wlﬂﬁém@Wsméﬁ fmééi}%atéoﬂriﬁ@cﬁlbs

or e pUrposes nventi.on e salts otherw se

corres poﬁd F o HEQ eeéﬁ'gr@% ‘?*?tgeé“é?gl W%' 8#%&?31?8?%? saligylpte, gscor-
conpound accor ¢ to the | nyemd fral

\m'm(::)hul s capabl gméf %or m I uharmw ﬁ}ﬁcarfﬁ{%g%ﬁﬁbéé’ggﬁ%gﬂgent hi s
type, the invefBtHAf PsCB“'E’%HB g@‘@& onmulz | BP@%&”‘Q ollowing; acatatauadi pl e
salt forns 35i %té_;@@;mét@rargmﬁf@'a@pal@été%éﬂ%@é{% bR ﬁ@&lﬂfo‘?\ﬁ @@E%&F@t@z‘v h

di mregl um @, - i phosphat e, di sodi um and tri droc
regard to that bisuifpied bishites bromideabuty@te; samphaeate, twmrﬁtﬁsmten

"phar - 5Snmaceut iaghlate atfHRIk: CJSro’B@hi até ”(:ltf'&ﬂ@ @Eﬁé@%n&%ﬁé@ﬁ% gkg'hf he

taken to mean an active ingtedrent 4 Corpound
formula | in tkenatgy ‘F‘h“ﬁ‘ﬂf@ﬁ%”r-‘d‘f%Ph%iesﬁlm'f@behzoqb%\rdorlecmaﬂfatd etftzine- sal t

forminparts i 0 e ac

i ngr edi ent co @gff&}-}?@ f?r% %@%%I‘fé Sr%gégnﬁhf%%h% a%ﬁc{),i a&'ﬁfaf‘a rgﬁfmor

any ot her'%al t heplenoaie, ghieorate, gdefanwge egiycentphbBphats evereisiddirgite, The
har maceut i cal t r f . the ctl ve i ent can

gl SO provide th?grsn%g]c {i%vgg t%a?%‘g Q‘%’? "ng FW@ufq ?nydchh@ deéO'dem red

phar macoki net i brqmdp,énytoyormﬂndeJ‘Q-hydrdxydathmteshﬂd@t@aﬁd:lltiérls@tﬁﬁmﬁt%nlsﬁyen

have 2 5o% (1 VB ARLYSNEE, S ISKBECRIAT Bl S ot e

one Lﬂﬁﬁ%dnﬁno?ﬁ*ii'@?fi’?m "“emes”‘mamﬁQT%‘&”C'@%'F?’??? S

tautomers 20an8"&Fef 88[5’%??%?‘?5&?]8?@? Oi'H@?u@!Frﬁt? Riaifigy @lga‘@héalm in

al | ratios, angteppbithg, |p)ér§ﬂﬁté3gﬁ8ﬁﬁaé&iﬁé°3 pﬁQhW@P{?ﬁa}eoPhosgpa’E%sage

Phar maceutical fornul ations can be adm ni stered

uni ts which coPfpsrbenatepplilialed®ni ned amount of active ingredient per
25 dosage unit Such a unit can conprise, for exanple, 0.5 ng to 1 g,
preferablag 1 to 700 , particularly preferably 5 ng to 100 ng, of
a conpound acc F@“ﬁ‘iﬁlof%”gﬁb%ﬁw@'ﬁ&@fdhe corspevrdisragcondirtge toe imttetticon

treated, the npkjpad aﬂfmlﬁﬁlm YrihbhmOBaiBlfh, thSpdIon i t(nf‘ﬂﬁ.um,

condltlon of the pati
magnesmm manganese(lll) manganese(l}), potassium, sodium and zinc

sals, Of the above-men-
30 tioned salts, preference is given to ammonium; the alkali metal salts
sodium and potassium, and the alkaling earth metal salts calcium and
magnesium. Salts of the compounds of the formula | which are derived
frotm pharmaceutically acceptable organic non-toxic bases include salts of
a5 primary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion



30or pharmaceutical fornulations can be admnistered in the form of
dosage units which conprise a predeterm ned anount of active

i ngredi ent per dosage unit. Preferred dosage unit formul ations are

t hose which conprise a daily dose or part-dose, as indicated above,
or a corresponding fraction thereof of an active ingredient.

Furt hernore, pharmaceutical formulations 35 - 28 - of this type can
be prepared using a process which is gendrally known in the
pharmaceutical art. Pharmaceutical fornulations can be adapted for
admi ni strat i on axchargey rekiss, ferdesmplabigning thedaine, foaffeior acpbreptocaineal

buccal . sabl | ngaiiie NP RERR hphesy e BRRA R4 BiGonst bt ng
subcut aneous, iditthamismirieadiethiyiamiaeePdieshytaminosihads)| Painetpahnis.

ohar maceut i cal AP BRE SR e A RRERRrARe: Hsthybioer:

I ngredi ent wi t itd) gheeeding, @idesaimine, Alfidie tiydrabanfhariEEsepiABink,

formul ati ®ns a ted for. oral adm nistratjon can_be adm nistered as
separat e uni ts?ﬁgﬁ%ﬂe’a{gs,'n?’d?e%@m fmﬁﬁﬁgﬁﬂ@l&aﬁ}m%é.‘?ﬂ@'f’%h,“eELSpomders

or granul es; sqQlipsraging, mﬁerm?@%ﬁﬂﬁe }ééir@qmeaﬁﬁe,%urmg;tﬁebﬁ‘al-}ﬁ-fe..
| i quids; edible foans or foam foods; or oil-jn-water |iquid enulsions

or water-in-oi It”?thﬁ'ﬂﬁlﬂmé"r‘?uFr@wfnﬁombylﬁmfﬂee&iamﬁmiﬂﬁhEt'i%é'fscase of
oral adm ni st r ghydBxiethPfnéByBhite @rdrddth&hingf, capsul e, the

active-inggedi ent conponent can be conbined wth an oral, non-toxic
and pharnmaceutically acceptable inert excipient, such as, for

exanpl e, ethanol, glycerol, water.Powders are prepared by comm nuting
t he conpound to a suitable fine size and mxing it wwth a 25

phar maceut i cal Copqindaof temaresentétvantionwhichi doataimbanie nifrogeictomtain- f or

exanpl e, an edi r : , a ,~Starch .or
mann ol A 1 i groaRE BaRKEBumSUE (AT agt 6 SRARIE cb R R e e
gr ese_nll; . dk’ﬁ)tc):ap%n Ee@n"]?a_d@rptlmumrt]lagd, iggprpfm{mdimgﬁatlyfmﬂdﬁﬂh e, @)]"Qf?idé @andas
escri bed above g atin e herewi th.

didants and | E%O?(?eggﬁpéjd“ga’lj@ Sﬁ@%%e?'g& ?é’meﬁ!ﬁ'@'ﬁ%@ﬁm gyl
Si : i ci ﬁ ?ci d, l*salfaie; (!mgﬁ:e]ﬁ@lgyl}k@i&es,&meexamﬂ%g ,Sioﬁéﬁﬁ,tlﬁu@f myristyl
pol yet hyl ene g al i i or can, be a the powder mi'xture
before the fil ﬁ%ﬁaLeﬁﬂﬁgﬁnﬁjﬁt brﬂ”g‘}%?rr‘f?@gfdﬁn?”‘g?rykgrﬁ)sﬁug’é@?]Ede%foéuch
as, for eyanpl examgRribarggllchisileCardrbHENEYNEOMIR. BRF RN CAHPANME:

ble compounds according to the invention can be prepared using such

salts.

The above-mentioned pharmaceutical salts which are preferred include

25 acetate, trilluoroacetate, besylate, citrate, fumarate, gluconate, hemisucai-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

30 amine, .

Particutar preference is given to hydrochloride, dihydrochloride, hydro-
bromide, maleate, mesylate, phosphate, sulfate and succinate.

35



-29 - may |likew se be added in order to inprove the availability of

t he.nedi canent after the capsul e has been taken. In addition, if
desired or necessary, suitable binders, lubricants and di sin-
tegrants as well as dyes can |ikew se be incorporated into the

m xture. 5 Sui ipnders include starch, gelatine, n %) s,
such as, for g%gﬁkﬁggbggucose or beta-I| actose, smeetene?éﬂﬁg Q%ﬂﬁgﬁ1
mai ze, natural and synthetic rubber, su@¥-as, for exanple, acacia,

tragacanth or _sodi um al l?l nate, carboxymethyl caul ose, polyethyl ene
gl ycol , waxes,Thesmapidraddition satis af kasie eampaurdeeskihd deraysda  arapreparddude

Sodi um acer s Dy et BRAARS M SRh A drmadl AT AR
bei nﬁ rest ri ctdediréchacidi causngathetformatidy bicthkelsaltds a,congationbkmtanet. e,
xant han gum

5 The tablets are formylated by, for exanp|e
preparing a pahaeﬂeer#%%?@ E%F%Fﬁtgaaygﬁ"nﬂﬁ-tﬁ?é@@?‘?@?‘k&é‘?ﬁtﬁ‘ftur e,
addi ng aq | ubr ingtard bagland Wokitinhe8s fBk HaRE IPBeDRVaichBEMaRher. ThBIRdUr €
to give+tablets. A powder mxture is prepared by m Xi rgg_&thelt%grrrrlrs)ound
g

commi nut ed i nbaseiprmattideniamesnrain respechem thesorrespen

descri bed abo ; i I A ol : sexanpl e,
car boxynet hyl y‘gﬁr?ﬁilngg@ ?éég%egﬁog?érﬁiﬁ hgsé%é? ?ﬁ%eﬁéé:éf %Dcﬁ"és SBBB[]IW(@’

pol yvi nyl pyr r pbladsalyents; firdse butpiosas oétrer iduettions howees, theosalts)adngr- e,
B LR R GRS L o o R, °
bqh‘tonit , kaolin or dicalcium phosphate. 25 The powder m xture can
be-granul ated by wetting it with a binder, such as, for exanple,

syrup, st ar chAgaRediongdatierhaaragicaly aseeriablgrasgradgiionnalsf die
pol ymer mater bé‘ﬂn?o@ﬁ@% \% f:frésfbﬁﬁulétl a?é‘Fd?H%g Wit g¥dls o mﬁfés?%lltlﬁ{ pative

to granul ation, the po m xture can run through a tabletting
machi ne, 30 gikali metalgas alkalingreauthi metals ehajganicwmioss. & refarreskmatalg

to formgygranu i i tion. of
stearic 1gci d, E%Sssqdllg@ag éﬁggﬂf"ﬁ? n't?azq}’gggjpl' %Bﬁgﬁgf"%gl I{”r%{eﬁpegi'ré{ggﬂ%

pr eVﬁnt sti ckiamgqe:soarerre,N’algjleatzyleaq:]érﬂgiamwbﬂ?lo%bmdamya chalired dm'hxt ure
is then pressed to, give t ets. The conpo s, 35accordjng to the

i nvention can® §‘8'ag‘é|"€o ¥iga 'mﬁﬁé‘ﬁﬁ}%&éﬁf -glcAgIn P'%B?E!”&i ent
and then pressed directly to give tablets without carrying out the -

30 - granulatjon or dry-pressing steps. A transparent or opaque
prot ect bye | aybe baseraidditiongalis ohaeirisl ¢ampaumslsiasgoidingto, the inveptien afe

sugar or poly I\ . f . sent .
Syoe con be SERaret Y bAnaRRihcre 86k 0N T YoptRE Wi S

diff ]tcarenti at ealhneUmb@frtl h_éidefsére@baselmgmgiihé!f&mﬁioﬁ)rfﬂltt)hd éﬂﬂﬁn@scor&@mh ]
as;- 1T0or exanp,.e sol ut| rups, an el xirs, n e pr ar e In the
o GearPhsial gt The, & 8RR B ke imbhelated R pri6wBo §56 S5t rorm
pre-speci fi edingestithcOlith BE acRaRLBEIatIRY HhiPfreé éﬂi_dbﬁ aRioARa#fshabyhan-

di ssol viggg t he conmpound in_an aqueous soluytion with a suitable
fl avour, whil@elelhgiftee acid forms differ in a certain respect from the corresponding

sait forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.

30
If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms

35 include, for example, bitartrate, diacetate, difumarate, dimeglumine,



10 are prepared using a non-toxic al coholic vehicle. Suspensions can
be fornul ated by dispersion of the conmpound in a non-toxic vehicle.
Sol ubilisers and emul sifiers, such as, for exanple, ethoxyl ated

i sostearyl al cohols and pol yoxyet hyl ene sorbitol ethers,
preservatives, flavour additives, such as, 15for exanple, peppern nt
oil or natural sweeteners or saccharin, or other artificial

sweet eners, can |i kew se be added. The db%%ge unit formul ations for
oral adm ni strat.i,on n, if desired be 20encapsulated in

m cr ocapsul es. él‘wspg%ﬁuijﬁf’?“é}ﬁ" %%Fﬁtr'gl"gedﬂ@"cﬂﬁ-epar ed in such a way
that the release is extended or retarded, such as, for exanple, by
coating or enbedding of particulate material in polyners, wax. 25The
conpounds of the formula | and the salts, tautoners and stereoi som
ers thereof ca } £ i i delivery
systens, such g@?#?%thﬁﬁﬁ%}gbﬁﬁﬁgﬁﬁedﬁ?%gﬁ%%@%?ﬁgégFﬁﬁ@gggﬁﬁr %@“
uni | anel | gr vednegesscalivrosapieblesall indhe pessiest eannetiiqrois dates) to anszoe

formed from varg : 9’@9@@ [ ampl e .
chol esterol , stdggérb?/]l%m ne g‘ﬁ%’?{@igﬁ%ﬁéﬁ?f’y@ﬂ%‘{“?ﬂe°3%e Ula Iin the
2009/ 129905 PCT/[Rpoiomeou s Fais It particplan if deis salh fainsiophes fropled to
| ubl I i t i . .Such I
S0l ubl € po ynerpﬁaﬁ‘ﬁaéﬁ!r%ﬁ%ggor{{eé?ﬂps&ﬁﬁg%ﬁ% {;1' 7 ,lent cgr%pa%% %{Ee tE'lg ﬂ%gy

enconpass pol yvi nyl pyr

po: yﬂygr 0;&// p { ﬁmﬂmﬁt’fh?ecishg@in%mwﬂm' | po&ny ?the; salf form of thedac:tive linglredient

pol yhydr oxye 1t am dophenol or pol ye ene oxi de pol yl ysi ne,
substi tuted bym%)g?%g@ggzﬁ]hleé&a&@f’%e.”?ﬁ@ %‘t}éﬁBgél’?o%aﬁrfﬁW Pﬁﬁhﬁt?éﬁ‘f‘ﬁ)re be
coupl ed to a clrassdiedt Gnhilsxpovidabis ecpal mg@rdaerwftif%ﬁvsfﬁrﬁamtﬁ@ e for

achi eving control.led rel ease of a nedi canent, for exanple polylactic
acid, poly- epsfdfg’%'FF- ATRLRIInER prBB?’g)h‘Q/E'PBﬂﬂﬁlB%hﬁyeﬁ@ﬂw and can

pol yor t hoest er syemphawos ebsitige inBabidd Ve yl at es
and cross{é nked or Ppatlhilc bl ock copﬁ%%éﬁ?a@%&ﬁgﬁgggﬁé

anph | oc )
Phar maceut? cal '”fgé‘:r’drﬁﬂmé){Y'ehd'%p%é‘btt%H’eﬁﬂeLW gfficaey imghe bddy.ni strati on
can be adm ni stered as i ndependent plasters for extended, close
contact with 15t he epiderm s of the recipient. Thus, for exanple, the
active ingredi &i¢ NVgRtigsLiugarmeredalatesdmmeticaments combysingat lopiohesi s,

as described i BoSARIRA the fdFmul [{@5 Lcal Research, 3(6), 318
(1986). 20 Pharnmaceuti cal corrﬁ}odquln;s a@%ﬁg%@g@a@&gﬁ%b sdlfs, t(d“?c’me"s
admi ni st rgt | onARchFerReiFasReE thareef, insluding mixhires thererdiveall stispemsi ons,

lotions, powdegsiongf &diR95s a%%f&r%ﬁjuvgﬁés.s’ sprays, aerosols or oils.

Pharmaceutical formulations ¢an be administered in the form of dosage
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,
30 or pharmaceutical formulations can be administered In the form of dosage
units which comprise a predetermined amount of active ingredient per

dosage unit. Preferred dosage unit formulations are those which comprise

25

a dally dose or part-dose, as indicated above, or a corresponding fraction
35 thereof of an active ingredient. Furthermore, pharmaceutical formulations



For the treatnent of the eye or other external tissue, for exanple
mout h 25 and skin, the fornulations are preferably applied as topical
ointnment or cream In the case of formulation to give an oi ntnent,
the active ingredient can be enployed either with a paraffinic or a
wat er-m sci bl e cream base. Alternatively, the active ingredient can
be fornmulated to give a creamw th 30an Qjl-in-water cream base or a
wat er-in-oil base. WD 2009/ 129905PCT/ EF¥009/ 002137 - 32 -

Phar maceuti cal ff%lrjméfl ations adagt ad for topical ,agpl ication in the
nmout h enconpas<t HY$ BgeEn EPFRALSNY A GG FRWRIGR & genetally known in

Phar maceuti cal {h®pRainsddeRnicalaftapt ed for rectal administration can be
5adm ni stered in the form of suppositories or enenas. Pharnaceuti cal
formul ati ons adapted for nasal administration in which the carrier

substance i s a @mRinndcSaEa[ 1 B GRS ep&ygyg ' . i.C si ze,
for exanple, in the ?anﬁg”gg?%%% m car'ﬁgans, V\/nidct?i\égﬁ%%rég@éthgrée@ in 10

the manneg i n WesEed swiable methoglk fos example yorab(iiciudinghbucaal arsublia t he
nasal passages 4 i BES to
'he nose. - i t SHP ot el Rhcef BRLELRL Bledal SBRHSIE of RalhoRlBhE, ' o
nose drops wi t agingl eupatenisral fineluding subcttameraiscinblampasidar, intravenous
active-ingredi J i Nl .01 | . Pharnmaceutical

formul ati ons a?gﬁﬁt%gghﬁ?'?ﬁ’%md%’ﬁsé\@gf %(%%18%98%1%36[] ?P@Haﬂzﬁlﬁ%ﬁg
finely pa{’c;) i culpareesses ksoven inthe pharmmtieaticad art Hye foyeramplee dorhingg the
various tV¥pes qf. - | I spensers W th aerosols, nebulisers or
i nsuffl ators. %gh‘%;@g%@:%ﬁ?ﬁ@gbe E’(‘)‘?’Wﬁ?i@i%ﬁ IWE3%Yed for vaginal

adm ni stration can be adm nistered as pessaries, tanpons, creans,

gel s, pastes, ftpans_or spr formul ati ons. Pharnpceut.i cal

formul ati ons aﬁﬁf@%ﬁ%’ﬁlﬁhﬂ?@"éla HTﬁ%ﬁPE?r@é?‘i"BW'ﬁﬁﬁEP@él@’ BRueous
and non- aqueougdsiirdstioled! aéerateUnkS) suibh @B SF pigi iR ¥blets:
30dant s, ffers, bacteri os?iaé?i csungﬁd%sol ut gg,@f%l@blﬁgﬁgﬂ%% Ombgz%ts't he

fornul a- 1 on POWABHERSEANYIRS SEIHIENTPL HSPRESIBNDIBCRAIPOUR BT Nastagieons t o
be treated; anfqagsieaisie MiindGYoaMIBONS of bIFiA-biict 3R RAIMIns ¢! on

may conprise suspension nedia and thickeners. The fornu I'ons can be
adni ni st ered i WasSdnQYliguid esulgensul ti dose contai ners, for exanpl e
seal ed anpoul es and

20 Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water, Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with 2

25 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.

30 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 acld, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the

35 powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,



WO 2009/ 129905PCT/ EP2009/ 002137 - 33 - of the sterile carrier |iquid,
for exanple water for injection purposes, imediately before use is
necessary. Injection solutions and suspensi ons prepared in accordance
with the recipe can be prepared fromsterile powders, granules and
tablets. 5 It goes without saying that, in addition to the above
particularly nentioned constituents, thgzégrnulations may al so
conpri se other agents usual in the art wth respect to the particular
type of formul atoB:ti i i YY) .
SUl'tabl e for o Hedinte e FAEHL & impVEhELLARBIY L ffe ihica-

t her apeut i cal | ymenf after theecapsulehasofesn tebsipound of the fornula |
depends on a nunber of factors, including, for exanple, the age and
wei ght of the 15aninmal, the precise condition that requires

treat nent, and Intssidiieneif degired dreasassarg suftabibdifdersyibaichan amadidife

met hod of adminjstration .and is ultimtely. deternine t he
treating &oct O:%eg;ar\%se?s' W%ﬁ%gﬁ% Caihﬁ@“f’%tf%\?&c‘@ﬁfﬁg]#“‘g? % BEHFBUNd
accordi ng to thguitabwehihden ifaidd dterchl gaibiim) hatfralne@ars? SRdHAsd, ér
growth, for example colon or bregst carci n?rra, IS ggrnerall_y in the
range from 0.1 %% GHORG 05 PeVaaTIoRR: reteneTs meds denpimeire. p#fhal )
per day and pardrideayneidt rittiircslohasl, forleR@mbROE8adiA Qfagfb&éht%r e&ﬁrlﬁg of

body wei ght per d_az. Thus, the actual anount per da?/ or an adu

mamel - wei ghi ncPF0=%gCAEORETRNYIGChaSRe BAYVFHYIEHE UHOO! MEXemher e thi s

amount - can® 25beriadihlartenasd AhesIAaLE EiRRSnASke SO OIIRE A doinh N 2
two, three, Tour, Tive

series of part- doses (such as, for exanple, _

or six) per daySagle; FgnepumBeietay spdiimbrrgonte, sorBusacetatdyrsodium
effective anmoundyffqea salt or I 5 i

functional derivati \F/}e t her eof @%ﬂ&%@@g%nﬁﬁcﬁ%%%@oﬁg@@é?%%%fgt%n of
the effective dhegin strch,estbyagibloas, agenbaningite, xanthaniguwent i on per

02 ol Lo R oty RS E5eAEE LLARLE o OR Ay,

treat nent of other condi i ons nent
furthernore rel@amdating sreby-parssingshe onytuiss nddingta ILigksht anea daimeynd

of the fornul a harnmaceuti cal | y_usahl alts, tautoners WO

2009/ 129905 Pcuﬁé'b%g‘%%éﬁ“ﬁ tnEEnie mitursto i teBisk & » L piixture is

i ncl udi ng m xt premared by ewifing theatdmpairidosomraindtetin b%i@lﬁéblé'ﬁ‘?arfnléfﬁvhﬁ%
orelates to a set

(ki't) conzo ot | et R agiae: e fcibeRrbpLs. 33A Selputligi e, som o
tcg HPglég ?S 01; né h;mts,fe ?2 ﬁ}dé[ﬂplle, amﬁﬁwmapﬂbmcfm% B %Idi&ét%l,%?étmteﬁc’a\'rpta@yinyl-
all ratios, pyrrohé%)n%?g%?sséo}utigé ?eqcar’daln{l%ugh !aQ orrrtlazé(al#prig,sparaf%n,ean "
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
25 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
granuiation, the powder mixture can be run through a tabletting machine,
30 giving lumps of non-uniform shape, which are broken up fo form granules,
The granules can be lubricated by addition of stearic acid, a stearate salt,
taic or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
35 according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying out the



and (b) an effective anbunt of a further nedicanent active
ingredient. 10 The set conprises suitable containers, such as boxes,
i ndi vidual bottles, bags or anpoules. The set may, for exanple,
conpri se separate anpoul es, each containing an effective anount of a
conmpound of the formula 151 and/or pharmaceutically usable salts,
tautoners and stereoi somers thereof, ipghuding mxtures thereof in
all ratios, and an effective anmount of a further nedi canent active

| ngredi ent in fa?ﬁﬂéi}ﬂﬁ%r BFy-%r\éQBF!b lste?,@dﬁtr%@%ar@& i Fpadhie pRIESRB ayer
conpounds are Sultable as ‘pharmaceutical active ingredients for
manmal s, especicahdistingaf arahelias sealingdayer.a layenafisuger onpaheesTeakidas e-
25i nduced di se - i i i i

Cumour cel |5, B0 ASISS Bl o 2E0ITR EPISER: DRG; BaPhe BB IRl i o
pronot es t he grosdngsdh oxiriabe abisuo siiffeventiate between difigrentidoaageunits.
(di abetic retinopathy, age-induced nmacul ar degenerati on)and

i nfl anmatd on (psoria- 30sis, rheumatoid arthritis). The present

i nvention encodpalsgerst fechuss fafexanple soltiomdyrups andeslikios, mahdel pre-

and/ or physi ol ogi cal | cceptabl e salts and sol vates.thereof for the
prepar ation of pgrerqéﬂiﬂ{%ﬁ’é'ﬁt&fjg?agﬁgmtsrs@atﬁﬂg%9“’8’? qH?'it\%ﬁ?'inBHS‘%ﬁa pre-
cancer. 35? e}‘ eﬁé@gbgcgﬁ@hmm Eorrpddiel, By&@lblmﬁbeqmémmfdb? digsoninghe
group cerebral , - - carcinoma, urqgenit tr arci nonp, .

car ci nona, of tH@‘FWi B BANIERYS §ﬁ@?{ﬁw@"caﬁeﬁﬁ%ﬁ@%ﬂyﬁ%§m
car ci noma!hnd  Lpngrepare RMERa nbnkeis BREhSIEVRICR] SREREMRIGHRtah Y Tr-Of
cancer are nonocytic |eukaem a, | ung adenocarci noma, snall-cell |ung

carci nomas, paftiaiat by dispreden oghe SBMRaURHELA B%@X&‘@é&[e-cﬁ?l%lﬂﬁ?%.
Al so enconpassegy !eﬁﬁtﬁé?ﬁerg,sﬁicﬂfa/sﬁ #@eﬁ%@u%ﬁxﬂlﬁtﬁgﬁsﬁ?ﬁ& ncaulfahalsralnla

according to the invention and/or physi ol ogi ca eptabl e salts
and sol vat es t Relyexfetindens serbjielailkerai proservativesniiayosbadditvasosughias,
treatment or p i i ) i J S
ot i catel 108 ARl p8bpamihEART hetdhat IR PHRRART, ot e, ¢
an ocul ar di seagficiabswdetagensgt i nal vaseuolikewisabeeddedi abet i c
reti nopat hy, age-induced macul ar degeneration. The use of conpounds
of the formula | and/or physiologically acceptable . 15salts and
sol vat es t her edhefdosagdenipfoemalativnofor ofal admindsicaioe wanfibdegited, be

20 encapsulated in microcapsules. The formulation can also be prepared in
such a way thati the release is extended or retarded, such as, for example,

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

29 The compounds of the formula | and the salts, tautomers and stereocisom-

ers thereof can also be administered in the form of liposome delivery sys-
tems, such as, for example, small unilameliar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from various

30 phospholipids, such as, for example, cholesterol, stearylamine or phospha-
tidylcholines.

The compounds of the formula | and the salts, tautomers and sterecisom-

35 ers thereof can also be delivered using monoclonal antibodies as individ-

ual carriers to which the compound molecules are coupled. The com-



treatnment or prevention of inflammtory diseases also falls within
the«scope of the present invention. Exanples of such inflammuatory

di seases include rheumatoid arthritis, psoriasis, contact dermatitis,
del ayed hyper- 20sensitivity reaction. Al so enconpassed is the use of
t he conmpounds wé 26¢3Q2900€ Mul a | and/ or physi ol ogi cal |y aC?%?FE%Pdoﬁfmﬁ%'it S
and sol vates thereof for the preparati or%ﬂof a nedi canent ftor the
treatnment or prevention of a tyrosine Ki

t ine Ki -induced_ conditiqn,i |, in which t t hi
1ot hod 5 t her SDHIER CAR h? GuTo G AauRE RVers B RE LRI o
the invention dasricdNBaEIS pENyARId Mag crcspBBEFBlyvinPIp)RERIdRE,

h
treatnent. The therapeutic anount "varies according'to the Eg‘gci fic

di sease and c&RPplymss; Beithyfsexypyopacthacatrmisepheeel. pefyhydsoxyethyl-
i t hout und : i '
I Lot undue @bsRRIRTHE BEARIN LAY DK 00BN, RIETRBSSES e

salts and sol Veylegdichler €bé compouhds pragfartizarimane bt upledito ansads dfor

t he treat nent r ion of retinal vasgcul.arisati on. t hqds, for
the treatnent b@#"%!%ﬁﬂ% P8Bfn}ﬁ"s W@iﬁhaqretﬁuggé@égfa ' W%&O%F%ﬁ'ﬁ&f?‘@ase
retinopat hy anfaagedicasientdor@memipé pdRURIE ald, PBly-cdsfon LKW attorRar t

- 36 - of the ipyention. The use for the treatnent or preventi on  of
i nfl amat ory @P%&Q@éybg%ﬁ agid, pplyarieestersapelvacatals, poludipydigxgyrans,
cont act der magiph (W IYY : [ as
Tho. tr eafgrent "oy che MR URTHRERRL ik Bk oo RetSh
ogteosar conm, hydtogglrthritis and rickets, 5likewise falls within the
scope of the present invention. The expression "tyrosine

ki nase-i nduced di seases or conditions"” refers to pathol ogi cal

condi ti ons t h&hadeaesudicahforiealatiobs wiaptedfoonensdleral firhiyilstation can

ki nases. Tyrogi ne,_kin seaﬁgi{.y:t&rer irectl indirectly participate

in the signal “PRGMBGITPERS RAIRRRPEN I e(ﬁ;ﬁvr gxipnded clogeq paptact with
activitifgs, i fHd asttiagniBovind RicidNThES I?(ﬁrsétz)%?nﬁ}@,dth@agﬁ@é InEijcﬁé'r‘?t_ can

i yrosine kinase~activity

ase-i nduced di sease or a

differentiation. Di seases associated wt _ nase
i ncl ude prol i Pedgliveraddront theoplasterby iontepharesisgasdéscribed in general

neovascul ari sgéringqn?ﬂglgté%qg{:&%tagﬁeg&emglr@%'?gg(ﬂﬁg id turmours, ocul ar

neovascul ari sati on I C retrnopat ¢ced macul ar
degenera- 15tion)and inflammation (psoriasis, rheumatoid arthritis),

The conpoundspf the formula | can be.-.adm nistered.to patients for
t he 20t 20at neﬁﬁa%‘?a%eéﬁ’SEC%JOrf‘RP t3 BFeéf*rgf lcagﬁﬁm'matrﬁmmbe (3

i nvention thumulfbabeDittthenis crsen® suepaRasRs Joifnst Pewd@sMbiatdns, and
pharmaceutically usable salts, tautoners and stereol soners thereof,

i ncl udi ng mi xPaFES IHBrPHAYS, RSOl @itGilss, for the preparation of a
di canent 25for the treatnment of diseases in which the inhibition,

?Zgul ation and/or nodul ati on of kinase signal transduction plays a

rol e. Prefereheithedragitment didhe eye dviethekiexternal tBSUErfef example msutyi ven

to the d6e of unds, of the formula |, and.pharpaceutically usable

derivatives, %O(fg@ﬁe@'xe:fﬁgnglgg?%so§r§0q@%§at?lxgp8g$$a§ F%‘Q?EPH@“W&?’W es

thereof in aldreant iimthe cade FTOMUIBRADRIENE BRYMAMPO RS Active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated fo give a cream with

30 an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

35 in a suitable carrier, in particular an aqueous solvent.



- 37 - for the preparation of a nedicanment for the treatnent of

di seases which are influenced by inhibition of tyrosine kinases by

t he conpounds according to Caim1l1. 5Particular preference is given
to the use for the preparation of a nmedica- nment for the treatnent of

di seases whi chy@ngohidobsienced by inhibition of Mt Ki NaserR¥2dodlfoz137
conpounds according to Claim1l. Especi Zslzt preference is given to t3he

use for the treatnment of a di sease wheré&“t’he disease is a solid
tumour. 10 They,solid tu ri referaply selected fromthe group of
tumours of theAINGeS %%E#Hw?aéﬁf‘?ﬁﬁﬁp\%%fﬁml%ﬁ 2BRlistion i hettaRuEn,
the kidneys, @hcbradssiskenges pdshifsonsPdatimashele cervix, the
thyroid, the intestine, the liver, 15the brain, the prostate, the

urogenital tract, the lynphatic system the stomach and/or the

X mn ae DefmbEDsal RS BARbRARbFIE A Sk AR b SO e

group |ung adenocarci noma arci nomas, pancreatic
cancer, gl i obledminisgrediraihe fouh ohserpositoiesmorenkthasast car ci noma. 25
Preference is furthernore given to the use for the treatnment of a
tumour of the blood and i mune system preferably for the treatnent

of a tunour sé&haohadedticaifdrivalzgions adapteddor sadnl abiMitlstrRW0as Which the
chronic nyel oid | eukgem’ a, .acute |lynphatic | eukaem a and/ or chronic

| ynphati ¢ | eukgEH &Y StERES & %E?l&_ REIAD GAFSEOWdRE Npwingd Rarticlean be
adni ni st ered kReCRiFRkampid H@?a‘fj@%?ﬂ%%it{f@{%iﬁ&?&%ﬂmsfer@@ﬁm S,

i ncl udi ng anticancer agents. As L here, erm Tanticancer
agent" rel at e amaangr dguich anuitis takemdie hy sapid dehaation yiatticemasabi t h

2006/ 120005PCHERSbod B Srear ks Lo IR ol ustBisaadie ne%t ne

herei n may be Sajpbleddmasiatiorsofoeat ingristtionraseasal sral o8 noke deshd witron

to the conpound of the i.nvention, conventionagl surgery or .
r adi ot her apy aﬁ%qBW&%?ﬂgﬁhﬁ%St@f@@rmWﬁ@PEYﬁﬂ IeRSAHONS AR or

nore of 18he f ahtepwirrg. cat egories of anti- tunour agents:

Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by

20 various types of pressurised dispensers with aerosols, nebulisers or insuf-
flators.

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

25 formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
30 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
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
35 single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition



5(i)antiproliferative/antineopl asti c/ DNA-danagi ng agents and conbi -
nat irons thereof, as used in nedical oncol ogy, such as al kyl ating
agents (for exanple cis-platin, carboplatin, cyclophospham de,
nitrogen nustard, nel phal an, chloroanbucil, busul phan and

ni trosoureas); i olites (for exanple antifolates
quoropyrinidﬂﬁggh1ﬁg%@§-fluorouraciI and 10 tegafur, r§?#ﬁ??@§%9f37
nmet hotrexat e, cytosine arabi nosi de, hdeS&yurea and genti t abi ne) ;

antitunmour anti ?i ot j c,}s“5 (for exanpl e anthracyclines, |ike adriamnycin,
bl eonyci n, doxBitBstErie CartantinHidifar exasmplanvatenfor injestiopinurpeses, imme-

m t omyci n- C, Qﬁé’tbiy"tﬂallfbff‘é ﬂb@ﬂ%ﬁ@%ﬁ@y@ﬂan solaflbh 'ﬁ@&@e@g@@g}r@ or

15exanpl e vinca al'kal oi ds, . tine, vinblastine, s ne

and vi norel - Hiahed insaetordangeoith thekreciparaan tenprepareact fesre sterile powders,

t opoi soner ase j.phi.RI fpr exanpl e epi podophyl | otoxins, |ike

et oposi de and 4@'51‘."%%%%3?&3 acrine, topotecan, irinotecan and

canptot hecin) and cell-differentiating agents (for 20exanple

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

(ii)cytostati c!p%‘be_egn‘?’@?o‘@t?@wngﬁ%tnﬂ tﬂ%tj’éh@ 3%%? pastigHisr neliieRefen,

torem fene, rabaxitliene, tH’%@P@ﬁbﬁi@ﬁ‘f@?%lé@@&ﬁﬁi@&her9 t6 QE6A in the
e

receptor downregul ators (for exanp ul vestrant), antTtandrogens (for

exanpl e bi- cariviihiespect lothapadiculatityna effoesulation;dhps,doeexarmple,

acetate), LHR - i : i :

goserel i I e%ﬂ@@?ﬁ ‘ﬁﬁﬁﬂﬁﬁég‘#'%‘éﬁ;&%ﬁ@%@&'ﬁ fgﬁ'g{riléergh(ag )ér%@ﬁ;s%llaé
gestrol acetvauss), aromatase inhibitors (for exanple as anastrozol e,

| etrozol e, vorazole and exenestane) and inhibitors of 5a-reductase,

such as finasteride; 30(iii)agents which inhibit cancer cell invasion

(for exanpl e methaldpeutipalff SFSWAISE ahitinbbi #E5mpblKE of e BRALRL.dePBAds
i nhi bitors of urokinase 1pl asm r]oqen_ activator receptor function);
(i v) i nhi bi t or 8N NYrbek ¢f Trglers indluding. fenexarpleethengaecardiwrighhaf thet or s

35i ncl udg gr owhindagPrepat | LoV i hadi es
(for WO oo nmE e EP%&%Q%'@@ fhyd r‘?%%s-t@@%ﬁf' EhiitseuBity, 18
ant i body t r asnaituenabtieHormelation aRt the thetined ahadreinibiatiant arzbidyuiti-
cetuxi mb [C2 f t pansferase inhibitqrs, tyrosipne kinase
i bi tor s andkey ARBTid pY E odiaaieh b st Exafigte
; nhi Ibi t gr s of atriveinepf desmpougd @stdrdirctbake fraghtion tdrake asammdm JEGER.
am :
y 20 plastic 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
C 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
25 - , . .
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
30 fraction of the effective amount of the compound according to the invention
per se, |t can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

35 The invention furthermore relates to medicaments comprising at least one

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



tyrosi ne kinase inhibitors, such as

N- (3-chl oro-4-fl uorophenyl) - 7- met hoxy6- (3-nor phol i nopr opoxy)

qui nazolin-4-amne (gefitinib, AZD1839), N (3- ethynyl phenyl)-6,7-bis
(2- met hoxyet hoxy) qui nazol i n-4-anm ne (erlotinib, OS1-774) and

6- acryl am do- NWO20@1RWHD- 4- f | uor ophenyl) - 7- ( 3- mor phol i BEPEBRSBEPFFUI na
zolin-4-amne (Cl 1033) ), for exanpl e-gphibitors of the 10

pl atel et-derived growh factor famly and for exanple inhibitors of

t he hepat ocyt eay shatdbidcradrehdret Including\hiatirésihgread émaitratigg reng,atsuch
as those which inhibit éhe effects, of vascul.ar, endot helial growh

factor, (for eRamAne UAacHMEHCIRERiACYe BIRAITY i al cell 15growth
factor anti body bevaci zumab [ Avasti nin, conpounds such as those
di scl osed in published international patent asﬁgl i cations

VO
97/ 22596, WO 9TnBBYSBionsY iales it RtkACPYE/SHEe saseRatee BRI ds
that work by OteherafBa0k aifouhf Ofa Eifne drdfsnidia IhRIdipRAIR-S Of

i ntegrindavf33'Tunct I'on and angl ostatin); (vi) vessel-danmagi ng
agents, such as cowytiealysisgblersalta, faHiemesnpod Agsealsareds dearepiinclud-

i nternational pat ' ' 02166, WD 00/40529, WO
00/ 41669, WD 01/ 93%5%539‘}%9@43% AD 02/08213; 25 (vii)
anti sense therapi emnd for exanple those which are directed to the

targets |isted, gabove : i i se;
(viii) gepe thé s %f{)%ﬁ*%%@ﬁ‘?g?‘fc‘%’f?‘c\%ﬁtﬁ?’h@?@'%ﬁg'é&%@nﬁ?i’?btf%%%r baches
for replacenent of aberrant genes, such as aberrant p53 or aberrant

BRCA1 30or B PT ene-di,rect.ed enz o-drua.the

ooy caches, oulte s€t i beE At SoHERe T SR APESEY MRV B3Ms. ase
e PRkl o S v it dbanhravegai el
resi stance gen@o'ﬁﬁ% ;005{?@‘“3&?g‘B@megﬁé@?%@fb@E%rmﬁﬁ -

(i x) i munat her pa/aPinARBESIcallnasalk: Balts, fautorpa@npldasteredisymess and

i n-vivo approaches for increasing the, imunqgenicity of patient
tumour cel |'s, Yerpfdachidingdrixivresierof i ALEBRInes, such as

interleukin 2, ahnhgetBstverodt 095 MitHe MEdRoaRa QBIRORgRAlANN dis-
stinmulating factor, approaches for decreasing T-cell ahergy,

approaches usi #@jved anlyprpivised fPune cells, 5 such as
cytokine-transfected dendritic cells, approaches using cytokine-
transfectddd tunour cell lines, and approaches using anti-idiotypic
anti bodi es. ThUSEedi canents from Table 1 bel ow are preferably, but
not excl usively, conbined with the conpounds of the formula I.

The present compounds are suitable as pharmaceutical aclive ingredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
25 induced diseases. These diseases include the proliferation of tumour calls,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,

age-induced macular degeneration) ~ and inflammation (psoria-
30 sis, rheumatoid arthritis).
The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable saits and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
35

Preferred carcinomas for the treatment originate from the group cerebral



Table 1. Al kylating agents Cycl ophospham de Busul fan | fosfam de

Mel phal an Hexanet hyl nel am ne Thi ot epa chl oroanbuci| Dacar bazi ne
Carmusti ne Lonustine Procarbazine Altretam ne Estranusti ne phosphate
Mechl or oet ham ne Streptozocin Tenozol om de Senusti ne Pl ati num
agents Cisplatin Oxaliplatin Spiroplatin Carboxypht hal at opl ati num
Tetraplatin Omiplatin | proplatin Carbogbatin ZD 0473 (Anor MED)
Lobaplatin (Aetema) Satraplatin (Johnson Maffhey) BBR-3464.

(Hof f r nann- La ®ocheinasSmopests tpsiearciamp, spcinorg of e kapatic system,

stomach carcinoma, laryngeal carcinoma and lung carcinoma, A further
group of preferred forms of cancer are monocytic leukaemia, fung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas

and hreast carcinoma.

° Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiclogically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-

. vention of a disease in which angiogenesis is implicated.

1

Such a disease in which angiogenesis is implicated is an ocular disease,
such as refinal vascularisation, diabetic retinopathy, age-induced macular
degeneration.
The use of compounds of the formula | andfor physiologically acceptable
.18 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
include rheumatoid arthrilis, psoriasis, contact dermatitis, delayed hyper-
20 sensitivity reaction.
Also encompassed is the use of the compounds of the fermula [ and/or
physiologically acceptable salis and solvates thereof for the preparation of
a medicament for the treatment or prevention of a fyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which fo
29 this method a therapeutically effective amount of a compound aceording 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 determined by the person skilled in the art without undue effort.
30 The present invention also encompasses the use compounds of the for-
mula 1 and/or physiclogically accepiable salts and solvates thereof for the
preparation of 2 medicament for the treatment or prevention of retinal vas-
cularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-

35
betic retinopathy and age-induced macular degeneration, are likewise part



Anti net abol ites Azacytidi ne Gentitabi ne Capecitabine 5-fluorouracil
Fl oxuri di ne 2-chl orodesoxyadenosi ne 6- Mer capt opuri ne 6- Thi oguani ne
Tonmudex Tri netrexate Deoxycof ormyci n Fl udarabi ne Pentostatin

Ral titrexed Hydroxyurea Decitabine (SuperGen) WO

2009/ 129905PCT/ EP2009/ 002137 - 41 - ar abi ne
2-f1luorodesoxycytidine Methotrexate | dattexate O of arabine

(Bi oenvision) Irofulven (M3 Pharr

Et hynyl cyti di n@f teeriavemtion. The US?&‘HF% %i'ﬁ@uvv'%%srcggm{ﬁfvgﬁ{]%} éﬁﬁﬁﬁ@%

Epi rublci n & oposide JRRIAGRLHRRI Sitimsanidiase, bodtasidennatiisCht 11)
7-et hyl - 10- hydr oxycanpt ot heci n Topot ecan Dexr azoxanet

delayed hypersensrtmty reaction, as weli as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention,

The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological condiiions 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-
10 eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour celis, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisafion (diabetic retinopathy, age-induced macular degenera-

15 tion) and inflammation (psoriasis, rheumatoid arthritis),

The compounds of the formula [ can be administered to patients for the
50 treatment of cancer, in particular fast-growing tumours.
The invention thus relates to the use of compounds of the formula I, and
pharmaceutically usable salts, tautomers and sterecisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
25 for the treatment of diseases in which the inhibition, regulation and/or
modulation of kinase signal transduction plays a role.

Praference is given here to Met kinase.

30
Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios,



(TopoTarget) Pixantrone (Novuspharrna) Rebeccanycin anal ogue
(Exelixis) BBR-3576 (Novuspharrna) Rubitecan (SuperGen) Exatecan
nmesyl ate (Daiichi) Quinanmed (ChenCenex) G matecan (Sigma- Tau)

Di f1 onot ecan (Beauf ourl psen) TAS-103 (Tai ho) El samtrucin (Spectrum
J- 107088 ( Mer oko&odoarooiNP- 1350 ( Bi oNumreri k) CKD- 602 (Chgggﬁ%%m?;g,)
KW 2170 (Kyowa Hakko) Dacti nonycin ctinonycin D) Xorubi cin
(Adriamycin) Deoxyrubicin Valrubicin Daunorubicin (Daunomycin)

E bi Th ubi ci n_lL.darubi cin Rubi daz Pllca cinp Port|rorry0|n
& anonor phol | TBABEHEBRETRR B A% %ﬂﬁraﬁnf(f?aaﬁmwme@ Chisrieh
Azonaf i de Ant hirenffianebe bPriibitioF of fréMsOKAREELHPt &S?Hia!&d €
(Bf)gﬁo;(aﬁ) gl e(; e c acid Bl 'elorryc?rﬁ A Bl eonyc?’?: Owﬁgsf]é&%

|
MEN- 10755 ( Men2d %P[;"Gﬂx- 100 (Gem Phar maceuti cal s)

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
. where the disease is a solid tumour.

The solid tumour is preferably selected from the group of fumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the ogsophagus, the cervix, the thyroid, the intestine, the liver,

16 the brain, the prostate, the urogenital tract, the lymphatic system, the
stomach and/or the iarynx.

The solid tumour is furthermore preferably selected from the group lung
20 adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-
tomas, colon carcinoma and breast carcinoma.

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

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

The disclosed compounds of the formula | can be administered in combi-

30 nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent" relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-
cer.

35



Pacl it axel Docetaxel Col chicine Vinblastine Vincristine Vinorel bine
Vi ndesi ne Dol astatin 10 (NCl) SB 408075 (d axoSm t hKline) E7010
(Abbott) PG TXL (Cell Therapeutics) |IDN 5109 (Bayer) A 105972
(Abbott) A 204197 (Abbott) WD 2009/ 129905PCT/ EP2009/ 002137 -42 -

Rhi zoxi n ( Fuj iweaegoibdgesbul i n (Warner - Lanbert) Cemadot i RS0 o63TH
109881A (Aventis) TXD 258 (Aventis) Epotpilone B (Novartis) T 900607
(Tularik) T 138067 (Tularik) Ctyptophycit 52 (Eli Lilly) Vinflunine

' ' Tei BNS 247550 (B BMS 184476
(Eve) “EnS 1ao7a s S e A e BRT PB4k 55 Sat AESRr hemRgs 1
(ASTA Medi ca) &maﬁﬁ%lv(eﬁn%jchtlcﬁth@baﬁ%@bh@ ofthe(iBMition, conventional

| sohonohal i chondri n- B maMar) ZD 6126 (AstraZeneca)
PEG Pacl i t axel®™ % Qrehenotherery Spudiochametbimpy maginclude

(Presci ent NetUr@Flhaﬁm@ofAﬁéwWM d Bfte &%arﬁ“‘f’n&éﬂ%ﬁgﬂ ONuner i k)
CA-4-prodrug (OXi GENE) Dol astatin-10 UN CBT-1

(CBA Phagnm) Thri qulbHprofifesaibieigntmeoplosti¢’Bikedamagin@rgents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busuiphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-flucrouracil and
C‘ 10 tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
15 example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyilotoxins, iike etoposide and teniposide, amsacrine,
topotecan, irinotecan and camptothecin) and cell-differentiating agents (for
20 example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i) cytostatic agents, such as antioestrogens (for example tamoxifen,

toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor

C downregulators (for example fulvestrant), antiandrogens {for example bi-

calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-

25 nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),

progesterones (for example megestrol acetate), aromatase inhibitors (for

example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of Sa-reductase, such as finasteride;

30 {iir) 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

a5 include growth factor antibodies, growth factor receptor antibodies (for



Zosuqui dar trihydrochloride (Eli Lilly) Biricodar dicitrate (Vertex)
WO 2009/ 129905PCT/ EP2009/ 002137 -43 - Hi stone acetyl transferase
I nhi bitors Tacedinaline (Pfizer) SAHA (Aton Pharma) Ms-275 (Schering

AG) Pival oyl oxynmet hyl butyrate (Titan) Depsipeptide (Fujisawa) _
Neovast at ( Aetwomodoabsoat ori es) Marimastat (British Bi olpeglp2dgdhdzizsm
maltolate (Titan) Triapin (Vion) _3g.-

example the anti-erbb2 antibody frastuzumab [Herceptinm] and the anti-
erbbl antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
B- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 8-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
C- 10 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-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
15 growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
20 tors of integrin avB3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 98/02166,
( WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WG 02/08213;
25 (vii) antisense therapies, for example those which are directed to the
targets listed above, such as [SIS 2503, an anti-Ras antisense;
(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
30 or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

35 apy; and



CMI -3 (Col | aGenex) BMsS-275291 (Celltech) Tezacitabine (Aventis)
TNF- al pha agoni sts/ antagoni sts

Di dox (Mol ecul es for Heal th)

Virulizin (Lorus Therapeutics) CDC- 394 (Cel gene)
Endot hel i n- A receptor antagoni sts
(AstraZeneca) WYMO0BERIIY0Fananouchi )
Fenretini de (Johnson & Johnson)
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Revi m d (Cel gene)

At rasent an (Abbot) ZD- 4054 _
Retinoic acid recetQfp@@63154 S

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

in-vivo approaches for increasing the immunogenicity of patient tumour

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

4 or granulocyte-macrophage colony stim ulating 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 I.

8-Thioguanine

Table 1.

Alkyiating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chioroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 {(AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
iproplatin (Hoffrnann-La Roche)

SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fiudarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raititrexed
6-Mercaptopurine " Hydroxyurea

Decitabine (SuperGen)




LGD 1550 (Li gand) Alitretinoin (Ligand) I nterferon Oncophage
(Antigenics) GW (Progenics) Adenocarci noma vaccine (Biomra) CTP-37
(AVI Bi oPharma) JRX-2 (1 muno- Rx) PEP-005 (Peplin Biotech) Synchrovax
vacci nes (CTL | mmuno) Mel anona vacci ne (CTL | nmuno) Ile- RAS vacci ne
Genvax De yapy (Anosys) Pentrix (Australia
gI'echnol Z)gy) ng'?%ﬂgn%#rﬁﬁgen) Cancer vaccine (Intercoll) g&f&gﬁ%é{omy
(Biostar) BLP-25 (Biomra) MaV (Pr ogeni“é’é)' '3-Alethin (Dovetail)
CLL- Thera (Vasogen) Qestrogens

Gytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynyleytidine (Taiho )
5 Topoisomerase |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
( 10 hydroxycamptothecin TAS-103 (Taiho}
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
15 (Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin {Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
20 Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
. Epirubicin Bleomycinic acid
Q_ Therarubicin Bleomycin A
[darubicin Bleomycin B
25 Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)
30 Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vincrelbine IDN 5109 (Bayer)
35 Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)




Conj ugat ed oestrogens Ethynyl oestradi ol chlorotriani sene |denestr ol
Hydr oxypr ogest erone caproate Medroxyprogesterone Testosterone

Test ost erone propionate Predni sone Methyl predni sol one Predni sol one
Am nogl ut et hi m de Leuprolide Goserelin Leuporelin Bicalutam de

Fl ut am de Cct r¥Oe008d29900 20091129905PCT/ EP2009/ 002137 - pé&#/EP2009/002137
Fl uoxymest erone Met hyltestosterone Diethyl stilbestrol Megestrol
Tanoxi fen Torenofin Dexamet hasone Ni| utam de Mtotan P-04 (Novogen)

2- Met hoxyoest fadi ol (ENtTeM Whlﬂ
agents Tal apoflin (Light Scilen @gp ﬁg eri ophe[ga 85 (}QS R adjgés
(Ther atechnol ¢- (Yeda) gi es) exaphyrin
Mot exaf i n- Gadol i ni un( Phar mact% O£ m((Bﬂngsmcycl | c‘é’ﬁ%ﬁ astatm A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
5 Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ109982 (Asahi)
Cryptophycin 52 (Eli Lilly}  IDN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
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Anastrazole YM-511 (Yamanouchi)
Formestan
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synthase ZD-2331 (BTG) CoFactor™ (BioKeys)
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20
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone {Spectrum
(. Albumin + 32P (Isotope Pharmaceuticals)
Solutions) O6-benzylguanine
25 Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
Farnesyi Arglabin (NuOncology Tipifamib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
30 BAY-43-9006 (Bayer)
Pump inhibitors | CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
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Squalamine (Genaera)
SU5416 (Pharmacia)
SUB668 (Pharmacia)
£D4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)
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CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)
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Various agents

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

CV-247 (COX-2 inhibitor,
vy Medical)

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-I00 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Aifacell)
Galarubicin (RNA synthe-
sis inhibitor, Dong-A}
Tirapazamine (reducing
agent, SRI International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
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Pl-88 (heparanase inhibi-
tor, Progen)

Tesmilifen (histamine an-
tagonist, YM BioSciences)
Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibi-
tor, Ribapharm)
Cilengitide (integrin an-
tagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBl-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC stimu-
lant, GPC Biotech)

CDA-ll (apoptosis pro-
moter, Everlife)

SDX-101 (apoptosis pro-
moter, Saimedix)
Ceflatonin (apoptosis pro-

moter, ChemGenex)

prey it o Ot .oy oy o
%“ 'ﬁ'ﬁﬁ?&é’ééﬁéﬁﬁéﬁf
1--Th-601 (DNA

antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)




Trimetrexat e Deoxycoformycin Fl udarabi ne Pentostatin Raltitrexed

Hydt oxyur ea Decitabi ne (Super Gen) C of arabi ne (Bi oenvi si on)

(M3 Pharrna) DMDC (Hof f mann-La Roche) Ethynyl cytidine (Taiho )

Ansacri ne Epirubicin Etoposide Teni poside or

m t oxantrone |rinotecan

(CPT-11) 7-et WO-200429%98r oxycanpt ot heci n Topot ecan Dexr aroxareboo2137

(TopoTarget) Pixantrone (Novuspharma) Rejge:
(Super Gen) Exat ecan nmesyl ate (Daii Chl) QJI named (CherrGenex) G mat ecan

(Sigma- Tau) P
El samtrucin
CKD- 602 ( Chong

LTt

) Kun Dang) \

o o

| rof ul ven

ccanyci n anal ogue Rubi tecan

9 |/'\D‘ J.U
I c Oo BN q%r
129905PCT/ Epzd:’

hat b Q etamine
(Exel ixis)KW 2170 (Kyowa Hak phatan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
5 chloroambucil Temozolomide
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Platinum agents | Cisplatin Carboplatin

Oxaliplatin ZD-0473 (AnorMED)
Spiropiatin Lobaplatin (Aetema)

10 Carboxyphthalatoplatinum  Satraplatin (Johnson

(.. Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
15 Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed

20 6-Mercaptopurine Hydroxyurea

6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine [rofulven (MGI Pharrna)
(. Methotrexate DMDC (Hoffmann-La
‘ Idatrexate Roche)

25 Ethynylcytidine (Taiho )
Topoisomerase | Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate

Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)

30 Irinotecan (CPT-11) Diflomotecan (Beaufour-

7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
35 Pixantrone (Novuspharma) CKD-602 (Chong Kun

Rebeccamycin analogue

Dang)
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BBR-3576 (Novuspharrna)

KW-2170 (Kyowa Hakko)

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

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

Antitumour Dactinomycin (Actinomycin  Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin L osoxantrone
Daunorubicin Bleomycin sulfate
(Daunomygcin) (Blenoxan)
Epirubicin Bieomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron}

Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abboit)
Vinblastine PG-TXL {Celi
Vineristine Therapeutics)
Vinorelbine IDN 5109 {Bayer)
Vindesine A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10982 (Asahi)
IDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
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- 10
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
15 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-8331 (BTG) CoFactor™ (BioKeys)
inhibitors
20 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Giufosfamide (Baxter International)
International) Apaziquone {Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
( Solutions) O8-benzylguanine
- Thymectacin (NewBiotics) (Paligent)
o5 Edotreotid (Novartis)
Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
Fransferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perilly! alcohol (DOR
Plough} BioPharma)
BAY-43-9006 (Bayer)
30
Pump inhibitors | CBT-1 (CBA Pharma) Zosugquidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-208 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
35 Frar)s.ferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
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Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors l.aboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)
5 Triapin (Vion)
TNF-alpha Virulizin {Lorus Revimid {Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Ceigene)
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
10 receptor ZD-4054 (AstraZeneca)
(, } antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
15
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
(Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma)  Cancer vaccine {Intercell)
20 JRX-2 {(Immuno-Rx) Norelin {(Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
(" Melanoma vaccine (CTL  CLL-Thera (Vasogen)
i Immuno)
25 p21-RAS vaccine
(GemVax)
Hormonal and Qestrogens Prednisone
antihormonal Conjugated oestrogens Methyiprednisolone
agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
30 ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propicnate  Octreotide
35 Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
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Tamoxifen
Toremofin
Dexamethasone

(EntreMed)
Arzoxifen (Eli Lilly)
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Photodynamic
agents

Talaporfin (Light Sciences)
Theralux
(Theratechnologies)
Motexafin-Gadofinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin
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Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDI839 (AstraZeneca)
Erlotinib {Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
£D4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKliine)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab {Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)
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35

Various agents

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

CV-247 (COX-2 inhibitor,
vy Medical)

P54 (COX-2 inhibitor,
Phytopharm)

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA
synthesis inhibitor, Dong-
A)

Tirapazamine (reducing
agent, SRI Interpational)
N-Acetylcysteine (reducing
agent, Zambon)
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B&%@W(kwﬁ_@tecnn%% fi -kappab
%Wh'ul %i n@ﬁ%d?&fc?qnﬁwﬁ'? %lear g day
X éﬂtﬁécﬂust 3CPA (NF- kappaB

GlycoGenesys)

G17DT immunogen
(gastrin inhibifor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)
PI-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)

SR-31747 (IL-1 antagonist,

Sanofi-Syntheiabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind {(PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point
Therapeutics)

Midostaurin (PKC inhibitor,

Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotech)
CDA-Il (apoptosis

inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
{immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Poia)

CHS8-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)




Imatinib (Novartis) Leflunom de(Sugen/Pharm aci a) ZDI 839
(AstrazZeneca) Erlotinib (Oncogene Science) Canerfinib (Pfizer)

Squal am ne (CGenaera) SU5416 (Pharmaci a) SU6668 (Pharnacia) ZD4190
(AstraZeneca) ZD6474 (AstraZeneca) Vatal anib (Novartis) PKI 166
(Novartis) GNYPELQPEREDSNHI t hKl i ne) EKB-509 (Weth) EKBPo@&ptidyesnd7

SR- 27897 (CCK-A inhibitor,

Sanof i Synt helgho) Tocl adesi ne (cyclic AW

agoni st, Ri bapharm) Alvocidib (CDK i nhi bi tor, Aventi s) CVv- 247 (COX-
i nhibitor, |vy Medical) P54 %0 | or, Phy Kal
(PharmaMar) CEP- 701 (Cephal | 2 ér phal o REHRE

PKC412 (Novartis) Phenoxodi c (Gen%}? )

(Il one) rhu{Mab (Genent ecI‘ Ellg E ar ex) a

MDX- 447 (Medafex) ABX- EGF (ABEOen r PO’

i nhi bitor, Bi 0Cyst)y—Ranpt+tt °+' aafl

Gal arubicin (RNA synthesis i nh| b| tor DongA) T| rapazam ne (reduci ng

agent, SR | ntﬂecmbin@ddie)atrhleﬁtcﬁttbﬂsqyﬁé @érﬁ‘Be %l'bﬁi@U@di Gﬂh@ﬂ@ﬁfd ofz.a?tﬁnﬁé')
WO 2009/ 129905PCT/ EP2009/ 002137 - ™ ( CYP4

stimul ant, BaV&PH&FNSeaHe Q&%Pﬁtﬁie @@@lees'altowmﬂndmdual smjanww)‘
GL7DT i nmuno n [ n

Al l os Ther apg?ﬁ gggﬁPédtS%bl?IEg%gpg 5%%% %@83% (ftln )e(c%ﬁo%ﬁn%%
(hi st ami ne aneagoding to thairBienon.ences)

¢

ASSAYS

The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory
15 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
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:91 16-9121;
Sheu et al.,, Anficancer Res. 18:4435-4441: Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et

al., In Vitro 18:538- 549).

20

Measurement of Met kinase activity

25 According to the manufacturer's data (Met, active, upstate, catalogue No.

14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

30 baculovirus expression vector.

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, 11-18), the flashplate method or the filter binding

test, the radioactive phosphorylation of a protein or peptide as substrate is

35



Hi stam ne (histam ne H2 receptor agonist, Maxin) Tiazofurin (I MPDH

i nhibitor, Ri bapharm Cilengitide (integrin antagonist, Merck K&A)
SR-31747 (1L-1 antagonist, Sanofi-Synthelabo) CC-779 (mMIOR ki nase
i nhi.bitor, Weth) Exisuli nd (PDE-V inhibitor, Cell Pathways) CP-461
(PDE-V i nhi bi t 8P 2008299095t hways) AG 2037 (GART i nhi bi t orrCTRiP2EDRM)2137
WK- UK1 (pl asm nogen activator inhibitor,g3W|ex) PBI-1402 (PMN
stinmulant, ProMetic LifeSciences) Bortezom b (proteasone inhibitor,

M Il enniun) SRheadiel sk rbd%bbﬂél@lé‘bell&ﬁA‘fba(pamAgﬂ;L”P

(glutathione-S transferase inhibitor, Telik) PT-1 rowt)nh?actor
agoni st, Poi ntC@pRdY i ptasease of @@QW?QMCQIPK@H‘!W& rtaduoed racb&athWes)

Bryostatln 1 a tos

R- Fl ur bi pr of e(rfP%?%F' Haﬁ[?Haegé} farlllh gldg ncor%g@%%( Qgﬁ%%%’s time-

i nhi bitor, Actreseved ﬂuerehb;erﬁecreabmrtaml erlergy aansfe Y HER-GRET) za@oni st ,
Leo) 131-I-TM n oni st rans Iecular Efl ornithin (CDC
i nhi bit d¥, é@gé]%sggég,@;ﬁ%%ﬁﬁ%mnoﬁﬂt%% fl)’%?eq AnABsaYONeth-
Yaranouchi ) | s Sillsret Gh53 FBivrbRBLIar @cﬁe’ﬁrﬁng“\@bbﬂ' o1& i nhi bitor,
PharmaMar) Rituxi mab (CD20 anti body, Genentech) Gentuzurab (CD33

ant i body, V\X/eﬂthély%MédnE‘éEwéf&m%@é’%ﬁ%ﬁod@lﬁ@ép@mfc P@Q- RESi S)
| mmunol TM (tricl osa(n nout hwash, Endo riacetyluridine (ur

prodrug, Wl dPdies BNP%‘PIA@%TGG@"O&@@P@HMS? Mb@dmﬂm@phm}
TransM [1}0107Tyla(téd'f§l|'t5§¥a@é.'fhis BRdRICERBE Yetected by chemiluminescence

using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).

Flashplate method (Met kinase)

15
The test plates used are 96-well Flashplate®™ microtitre plates from Perkin

Elmer (Cat. No. SMP200). The components of the kinase 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
20 room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 ul. The reaction is
- terminated using 150 pi of a 60 mM EDTA solution. After incubation for a
( further 30 min at room temperature, the supernatants are fittered off with
25 suction, and the wells are washed three times with 200 i of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintiliation measuring instrument (Topcount NXT,
Perkin-Elmer).
The full value used is the inhibitor-free kinase reaction. This should be
30 approximately in the range 6000-9000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-

tory values (IC50) are determined using the RS1_MTS program.

35 Kinase reaction conditions per well;



PCK- 3145 (apoptosis pronoter, Procyon) Dorani dazole (apoptosis
pronoter, Pola) CHS-828 (cytotoxic agent, Leo) Trans-retinic acid
(differentiator, NIH) MX6 (apoptosis pronoter, MAXIA) Apom ne
(apoptosis pronoter, |LEX Oncology) Urocidin (apoptosis pronoter,

Bi oni che) WOYERAWY 12998 05 PCT/ EP2009/ 002137 - 52 - A condzimaeoos/oz137
treatnment of this type can be achieved wfh the aid of sinultaneous,
consecutive or separate dispensing of the individual conponents of
the treat ment . 3@ndA axabiy @ofigr oducts of this type enploy the conpounds
according to the invention. ASSAYS The conpounds of the fornula I
described in t HESubstancede bettesied in aysaytftes vaips 006 9EDMS@ bel ow
and were foun § i Dhi bitqr Mty GE ssays are
known fromt h??ﬂ%%ﬁﬁ@%g”%%ﬁgbé ga%\lj‘ %é%gg's\é’ewgloqfnﬁd%ﬁt he

person ski|'l edPQ i afiMetdinagedabstrater modkaerih @ssdhouradral et al ., Cancer
74:9116-9121; Sheu et

Res. 59:189-197; Xin et al., .J. Biol. m

al ., Ant§cancer Res. 1é?§&§§ﬂ?ﬂﬁ&’?e}&@%‘§8§m oéPAQLI/W@BV. Bi ol .

2038: 237-248; G nbrone et al., J. Natl. Cancer Inst 52:413-427,

Ni cosia et al., | ifro 18:538- 549). Measurenent of Mt Kkinase
activity 25Accor doRgtiofsHs&dhanuf acturer' s data (Met, acti ve,

upst ate, catal ogue N@saﬂﬂu#&?ﬁ Met kinase is expressed for the

pur poses of protein production in insect cells (Sf21; S. frugi perda)
and subsequent af PPMMEERESMat ogr aphi ¢ purification as "N-terninal
6Hi s-t ad§ed” r econBirmdimagnesiumphittiden i n a 30bacul ovi rus expr essi on
vé_c_t or. The ki nase3 i isodiun oethotenmapaésur ed usi ng various avail abl e
measur enent syst en8 mMnmiahgasesell) ¢Hidideon proximty method (Sorg et
al., J. of Bionol etmMIdithicBeesenDTg) 2002, 7, 11-19), the flashplate
met hod or the filpl= D5 bE s8busing sodium hydroxide)

15
- Stop solution;
60 mM Titriplex Il (EDTA)
- ®pP_ATP: Perkin-Elmer:
20 - Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 pl; spec.
activity 954 U/mg;
- - Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5 : 1 ; Sigma Cat. No. P1152
25 in-vivo tests
Experimental procedure: Female Balb/C mice (breeder: Charles River
Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
20 conditions for 7 days. Each mouse was subsequently injected subcutane-

ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pt 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 pi (range: 55 — 165). 100 i of vehicle (0.25% methylceliulose/

35 100 mM acetate buffer, pH 5.5) were administered daily to the control



test, the radi oactive phosphorylation of a protein or peptide as
substrate is WD 2009/ 129905PCT/ EP2009/ 002137 - 53 - neasured using
radi oactively | abelled ATP (32P-ATP, 33P-ATP). In the case of the
presence of an inhibitory conmpound, a reduced radi oactive signal, or
none at all, cWR2®/13808cted. Furthernore, honbgeneous troTEr2i@A0IIvEd
fl uorescence resonance energy transfer (4R FRET) and fl uoroescence
pol ari sati on (FP) technol ogi es can be used as assay nethods (Sills et
al., J. of Bi Caf PP 2

non radi oact i \(}jefg EEI SA agfg{gﬂ?e?P g gg?\%ﬁgﬁc?%ﬂvc Qﬁ%h'glﬁt(yomﬁlc?dl es
( phospho- ABs) . '@Wéﬁep%pll‘ﬁﬂmﬁl)|\ﬂtﬁid3adnnrhlytebed1dallwbeh@heammt -gréGhd, &t ed

second” per oxi doet BEe M SREFERECAIE, S arR (BT hag 5 erasah
J.). Fl ashpl atwneref ha2D (Matd therage)imehbae té@shatehat es used are

96-wel | FlashplateR mcrotitre plates fromPerkin El nmer (Cat. No.
SMP200) .2 The conponents of the kinase reaction described bel ow are

pi petted into Mé@sm@mam @ﬁtﬁé%mﬁ_bﬁv&@heki’ﬁé‘ ﬂ_f)talﬁe ha@ %89—9' y

Al a- @ u- Lys- Tyr, 6: are |ncu room
t enper at ur e winegR %Fi' Bﬁ'@g ﬂ/‘é‘?"iﬁ'qr@@&lpﬁétﬁngﬂh’e ZWPOUIH‘VONTBG p.r%smlmﬂaatadd

absence of teglonsiHeSt tal volunme of 100 pl. The reaction
is termnated using 1?@8%?"*?)?8%8 nmv EDTA sol ution. After incubation

for a further 30 mn at roomtenperature, the supernatants are
filteredOoff &%B@é?@% and the wells are shed three tines
with 200 pl of§ ODE{ 4Pl BANLTRI ptefﬁ@gefﬁégﬁ%%ﬁr@mm?mdﬁl t he
bound radi oactoustyood (Swiffy.i ed out by nmeans of a scintillation

measuring instrunment (Topcount NXT, Perkin-El nmer). The full value
used is the inhibitor-free kinase reaction. This should be

30appr oxi nat epBold ahf BelcR) 38 t&ﬂggra?%g a‘f‘@fﬂdl gﬁﬁgé %‘ﬂ' ore zer °
val ue used is staurosporln in a final concen |on
i nhi bi t 0Py vapmeles; [asepntionsl serleupt meanslswatgr tsfm:'déﬂltf M@spa@gtm
-54 - 30 pl OEJH@Q@]YJS@H!E ff':ﬁeces::ary, to 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
20 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.

Mass spectrometry (MS):  El (electron impact ionisation) M

25 FAB (fast atom bombardment) (M+H)"
ESt (electrospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
30
HPLC methods:
Method A:  Gradient: 4.5 min/ flow: 3 ml/min 99:01 - 0:100
35 Water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA

0.0 to 0.5 min: 99:01



10 pl of substance to be tested in assay buffer with 10% of DVSO 10
pl of ATP (final concentration 1 pMcold, 0.35 pC of 33P-ATP) 50 pl
of Met kinase/substrate m xture in assay buffer; 5(10 ng of

enzyme/ wel |, 50 ng of pAGLT/well) Solutions used: - Assay buffer 50

M HEPES 103 nibre@nesipsim chl ori de 3 pM sodi um orthovan
manganese(ll) chloride 1 mMdithiothreit (DTT) pH = 7%%?{1%‘?’2&8@%37

usi ng sodi um hydroxi de) 15- Stop solutiof."60 nM Titriplex |11 (EDTA)
- 33P- ATP: Perki n-El

I nase, Upstate Cat. No. 14-526,
Stock 1 pg/10 pl; 8”%{0‘ %5@'\5’%@055? 7109: " - Pol y- Al a- G u- Lys-Tyr, 6:
2 . 5. 1 Sigma Cat. 3Noto £515iR: @300- vi vo tests Experinental procedure:
Femal e Bal b/ C m ce reede were 5 weeks old on
arrival. They were gib ‘?h@m?? rbgBﬁ?déé@p%{%gS%é%ﬁi ons for 7 days.
Each nouse was subsmmgthjmmﬂﬁed subcut ane- 30 ously in the

pelvic area with 4 mllion TPR-Met/ NIH3T3 cells in 100 pl of PBS
(wi thouts Ca++ and My-H). After 5 days, the aninmals were random sed

into 3 groups Methott Gaad?erﬂmll’ﬂnml ﬂSWWﬁ%lﬁﬁ(bgaﬁﬂ ayqpgge tunour
vol ume of 110 pl (r § 5) 'l?l-'f?ﬂé of vehicle (0.25%
net hyl cel | ul ose/ 351 é'e/T(é{?' #u rac%PF'FS”%)" CaEobrohdinf RFAt er ed
daily to the control0.01to 0.2 min: 99:01
0.2 to 3.8 min: 99:01-—> 0:100
‘ 10 3.8 to 4.2 min: 0:100
(.. Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm
Wavelength: 220nm

15 Retention time Rt. in minutes [minj.
Examples
20 Preparation of starting compounds

General working procedure 1 (GWP 1):

25 —
©—< M\F 0

R O N—N

R H

30 1-1.2 equivalents of glyoxylic acid and acetic acid (2 equivalents) are

added to 1 equivalent of the acetophenone, and the mixture is stirred for

3-24 h at 95-100°C. The reaction mixture is cooled, water (3-5 ml per g of

acetophenone) is added, the mixture is neutralised using 25% ammonia
35 solution with ice-cocling, and 1 equivalent of hydrazine hydroxide is added.



WO 2009/ 129905PCT/ EP2009/ 002137 -55 - group, and 200 ng/ kg of "A56"
or "A91" dissolved in the vehicle (volune |Iikew se 100 pl/aninal)
were adm nistered daily to the treatnent groups, in each case by
gastric tube. After 9 days, the controls had an average vol une of
1530 pl and t h&ORézPWENt was term nated. 5 Measur enentpcafepebi®/s02137
tumour volunme: The length (L) and breadtg; (B) were neasured using a
Vernier calliper, and the tunmour volunme was cal cul ated fromthe
formul a LxBx Bfte mhd i r

feeding with conmer Cﬁﬁiﬁﬁggg%%ﬁa‘e@g ?A%rp d)iﬁ @g}hgah'aéggﬁg\ﬁ?&gﬁ ate
t enper at ur es dPEMS Tarening dhatrwater has ’tOHEe adddcbin smgweaxasekSA&epb@:ﬂmg,

"conventi onal gRan ded if necessar

adj usted, if necglﬁl%é’a'!??/a?t to \;?eé ues%&%@%nfirﬁ%‘“ﬂ %ﬁ dﬁ'& on the

constitution of the end product, the m xture is extracted with et hyl

acetate or dic the phases are separated, the organic

phase is520 drf : Bhenzenidfier at ed, and the residue

is purified by chrorrat ography on silica gel and/or by

crystallisation. Rf values on sili ca, gel; eluent: ethyl

acet at e/ net hanol 9:1. 25Mass spe€twonetry (MS): El (el ectron inpact

ionisation) M- FAB (fast atog bagbsadnent) (M+H)+ ESI (el ectrospray

i oni sation) (M:H) + APCI - M5 nosbheric pressure chenical ionisation

- mass spectronetry) (MtH) 30 HPLC net hods: Method A: Gradient: 4.5
o/ fIA& 3 nm/nmin 99: N7 - 0:100 35Water+0. 1%vol .) of TFA :

m&e,tonltr||e+0 1% vol.) of TFA 0.0 to 0.5 mn: 99:01 WO

2009/ 129905PCT/ EP2009/ 002137 - 56 - 0.5 to 3.5 min: 99:01--> 0:100

3.5 to 4.5 nm AO gofbacetylbenzonitrile is converted into the pyridazinone in accor-

dance with GWP 1.

15 Yield: 50.4 g of dark-yellow solid, ES! 198, Rt. = 2.27 min (method A).

The substance is reacted further without further purification.

3-(6-Ox0-1,6-dihydropyridazin-3-ybenzonitrile

20
O
N.\\ 2 NH
. N
(.

25 7.3 g of 3-acetylbenzonitrile are converted into the pyridazinone in
accordance with GWP 1.
Yield: 4.12 g of brown solid, ESI 198.
The substance is reacted further without further purification.

30

Example 1

The preparation of 6-(3,5-difluorophenyl)-2-(5'-methyl-[2,2'Jbipyridinyl-6-yi-

methyl)-2H-pyridazin-3-one ("A1") is carried out analogously to the follow-
35 ing scheme



Col um: Chronolith SpeedROD RP18e 50-4.6 Wavel Engt h: 220nm 5 Met hod
B: Gadient: 4.2 mn/ flow 2 m/mn 99:01 - 0:100 Water + 0. 1%vol.)
of TFA : acetonitrile + 0.1%vol.) of TFA 0.0 to 0.2 min: 99:01 0.2
to 3.8 min: 99:01-> 0:100 103.8 to 4.2 min: 0:100 Colum: Chronolith
Per f or mance RP¥8ep091@®osm | ang, internal dianmeter 3 nmm \pxalpes@lohbizz
220nm 15Retention time Rt. in mnutes [rgq]. Exanples 20Preparation
of starting conpounds General working procedure 1 (GAP 1): 25
301-1.2 equivalents of glyoxylic acid and acetic acid (2 equival ents)
are added to 1 equival ent of the acetophenone, and the m xture is
stirred for 3-24 h at _9&§-160C. The reaction m xture is cool ed, water
(3-5 mM per g of acetpphdnone) is.added, the mxture is ¢ glised
usi ng 25% anmo F@ wetiHon me-cooﬂz@@a apd 1 equiv ﬁ
X N™ "Br
N

O
hydr azi ne hydr ox i s addedr B
" r

5 F F

O3
N ‘B O llA1 n
10 \\/O \ / F :, N \/ I N
. N™ N X
(_,.-j > , =
r_'

Pd(PPhy),Cl,
K,PO,
DME

15
1.1 1.05 g (4.19 mmol) of 2-bromo-6-bromomethylpyridine and 2.15 g

of potassium carbonate are added to a suspension of 792 mg (3.81 mmol)
of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 19 ml of acetonitrile, and
the mixture is stirred for 18 hours at 80°C. The reaction mixture is filtered
20 and washed with acetonitrile. The filtrate is evaporated and partitioned
between tert-butyl methyt ether and water. The organic phase is dried over
) sodium sulfate and evaporated. The residue is chromatographed on a
: ( silica-gel column with petroleum ether/ethyl acetate as eluent: 2-(6-bromo-
25 pyridin-2-ylmethyl)-6-(3,5-difluorophenyl)-2H-pyridazin-3-one as yellow
crystals; ES| 378, 380.

1.2 A suspension of 189 mg (0.50 mmol) of 2-(6-bromopyridin-2-yl-
30 methyi)-6-(3,5-difluorophenyl)-2H-pyridazin-3-one, 339 mg (1.20 mmol) of
S-methylpyridine-2-boronic acid N-phenyldiethanolamine ester, 425 mg
(2.00 mmal) of tripotassium phosphate trihydrate in 5 ml of 1,2-dimethoxy-
ethane is heated to 80°C under nitrogen, and 70 mg (0.1 mmol) of bis-
(triphenylphosphine)patladium(fi) chloride and 2 drops of triethylamine are

35 added. The mixture is stirred for 42 hours at a temperature of 100°C. The



WO 2009/ 129905PCT/ EP2009/ 002137 - 57 - The m xture is stirred under
reflux for 3h, during which a pasty precipitate forns, neaning that
wat er has to be added in sone cases. After cooling, the precipitate
is filtered off with suction, rinsed with water and dri ed.

54- ( 6- 0x0- 1, 6- HORPEYBEIPSI dazi n- 3-vnbenzonitrile 10 50 mC-19frzo09/002137
4-acetyl benzonitrile is converted into tkg.pyridazinone in accordance

with G/WP 1. 15Yield: 50.4 g of dark-yellow solid, ESI 198, R. =
2.27 mn (math@d,cﬁd Tﬁgé further
n Migar BQﬁlllfé&C\ﬁﬂH 8[0 a2| n_@tgl a@ﬂ?ﬁte}%c{ r$\f ﬁfith

purification. 3-(6-0xo0-1, 6-di hvdropyri enzoni
257.3 g of 3- ¥t Wb‘éﬁrﬁ?&uf‘frThaaﬂlaa@ is pavtiioned bleMeienwatepyahddﬁﬂ'llmne

d f br 198. Th
subetance 1. retfargihe ordaric fhask B etver Sediirmsiitale e euepazisnp! o
é ( ':I))'hg gr felpar atheresafue is chromatograpll'reilzonzazlL Elllca~gel column WIth dichloro-

i fluor - 2- - i pyri -
net hyl ) -®H pyrtlﬂgﬁ‘%né}%’ ﬁ}?é" ol age "BEX"FSB @a??dif@g}"lflﬂhenaéﬂ'(@gm@im& to the
fol I ow 35i ng RIEgbipyridiByROYRASBAROPRIHIERR0LBAEPALBY as yaRwW solid: ESI

391;

"H-NMR (de-DMSO0): & [ppm] = 2.35 (s, 3H), 5.57 (s, 2H), 7.20 (d, J = 10

1o 1z 1H).7.30(d, 4 =7 Hz, 1H), 7.35 (m, 1H), 7.65 (m, 2H), 7.71 (d, J = 8

C Hz, 1H), 7.92 (t, J = 7.8 Hz, 1H), 8.11 (d, J = 8.5 Hz, 1H), 8.22 (d, J = 10
Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.51 (s, TH).

Example 2

15
The preparation of 3-[6-0x0-1-(6-{5-[1 -(2-pyrrolidin-1-ylethyi)-1H-pyrazol-4-
yllpyrimidin-2-yl}pyridin-2-ylmethyl)-1 ,6-dihydropyridazin-3-yl]benzonitrile
("A2"} is carried out analogously to the following scheme

20

25

30

35



151. 11. 059 (4.19 mol ) of 2-brono-6-brononet hyl pyridi ne and 2.159 of
pot assi um car bonate are added to a suspension of 792 ng (3.81 mmol)
of 6-(3,5-difluorophenyl)-21-1-pyridazin-3-one in 19 m of
acetonitrile, and the mxture is stirred for 18 hours at 80C. The
reaction m xt uwe does/f2pdoser ed 20and washed with acetonitry dT?EPZE@ﬁ)DZiM
filtrate is evaporated and partitioned 6 ween tert-butyl

ether and water. The organic phase is drfed over sodium sulfate and
evaporated. The residue is chromat ographed on a silica-gel colum

wi th petrol eum etfheg/ et hyl_acet aj.e gs el uyg h, gE(G-b !
25pyri di n- 2-yl methyt 3;6-1(3, 5+di f | lor phengagjp_ﬁls& 0 s one as

yel l ow crystals; ESI \.380. 1.YAAugpersion of 189 ng |( 50 nmol )
of 2-(6-bronopyridif-2-yl- xylene
met hyl ) - 6- (3, 5-di f +¥Uor ophenyl) - 2H- pyri dazi n- 3-one, 339 ng (1. 20 nmol )

of 30 5-nethyl pyridi ne-2-boronic acid N ph di et hanol am ne ester,

425 ng (.00 mma) of tripakassi um ghosphal e |hydrate|n5n1 of
1, 2-di met hoxyet h&fe is gheafed] to 80C N en, a d 79 (0.1
mmol ) of bls(tr“phe_nyl Phi IIa c*‘r'f? N of
triethyl am ne b&‘?@'%ﬁtﬁ@led Thenm @ 42 hours ha\
t enper at ur e of chbp@ezerehe - 59 - rEéacthgB mxture s diluted witi “Br
di chl oronet hane and filtered off with gygtion via kiesel guhr. The
filtrate is partitioned between water and dichl oromet hane. The
Lganl ¢ IBhase is drj, gh &er sodi um sul fate and evapor ated. The

si due is chronmat B&H on a sili ca- gel =0 W, t h di chl or o-

5net hane/ net hanol eI uent: 6-(3,53 3 - 2n(5' -met hyl -
[ 2, 2] bi pyri di nyl—6—Hmethy—2H pyri dag as yeI | ow
solid; ESI 391; 1H NVR (d6- DIVBO) 6 [pp 7 (s
2H) , 720(d \;B;\il(QlOHz 730(d J = 1 =
1H), 7.65 (m g (d J-8Hz 792A J 7.8Hz, 1H),
8.11 (d15J = 8 ﬁH): (d J:10Hz 1H), 826(d,J:8Hz,
1H), 8.51 (s, 1H) Hp

TCSZCO3

CHLCN

>?L9
20 o-B

cr
T g
N

( 2.1 392 mg (0.56 mmol) of bis(triphenylphosphine)palladium(Il) chlo-
ride, 293 mg (1.12 mmol) of triphenylphosphine and 3.18 g (11.2 mmol) of
S-bromo-2-iodopyrimidine are added to a solution, kept under nitrogen, of
4.27 g (11.2 mmol) of 6-methyl-2-(tributylstannyl)pyridine in 77 ml of tolu-
ene. The reaction mixture is heated under nitrogen for 18 hours at 140°C.

25

The reaction mixture is evaporated, and the residue is chromatographed
30 on a silica-gel column with tert-butyl methyl ether/methanol as eluent:
S-bromo-2-(6-methylpyridin-2-yhpyrimidine as brown crystals; ES| 250,252,

2.2 1.48 g (8.31 mmol) of N-bromosuccinimide and 7.5 mg (31 pmol)
35 of benzoyi peroxide (with 25% of water) are added a solution of 2.08 g
(8.32 mmol) of 5-bromo-2-(6-methylpyridin-2-y)pyrimidine in 18 ml of



The preparation of
3-[6-0x0-1-(6-{511-(2-pyrrolidin-1-ylethyl)-11-1-pyrazol - _
ylI'pyrimdin-2-yllpyridin-2-ylmethyl)-116-di hydropyridazin-3-yfibenzo
nitrile ("A2") is carried out anal ogously to the follow ng schene 20
25 30 WD 2009V92063#805/ EP2009/ 002137 - 60 - 20 | Cs2CPArobdsobd 185 -
+\-NIV 2.1392 ng (0.56 mml) of -61-

bi s(tri phenyl phosphi ne)pal | adi un{11) chlo- ri de, 293 ngy (1.12 mol)

of triphenyl phstsedbaszeHd T%elf@a&loﬁlrﬁrxajrg'@%ﬂrrég 0 ﬂ[gh at a terpperature
5- brono- 2-i odopyrim di ne are added to a solution,
n| trogen, of AP - (he reagiigpInyixipire is evaporated in vacuo, and the residue is

I ' of, tol ue
Cenotion o xt oreBlRd AR A ENE R R R i BB Slieratigacene
reaction mixt tﬁseeluenfeﬁéqmomatébtﬁ-bmmbmémylp@ﬁdldkﬂe yhsyrisfidinERisqananad

300n a sili ca 0 t-butyl nethyl ether/nethanol as
eluent: %-bro al%‘Béﬁg?%%/M@ %g#n 2-yl)pyrimdine as brown crystals;
ES] 250, 252. 2. 21 48 g (8.31 mmol) of N-bronobsuccininmde and 7.5 ny

(3L Pml) 23 546 mg (0.166 mmol) of 5-bromo-2-(6-bromomethylpyridin-2-yl)-
pyrimidine and 54.1 mg (0.166 mmol) of caesium carbonate are added to a
suspension of 32.7 mg (0.166 mmol) of 3-(6-oxo-1 ,6-dihydropyridazin-3-

L 10 ylYbenzenitrile in 0.5 ml of DMF, and the mixture is stirred for 18 hours at

80°C. The reaction mixture is added to water. The precipitate formed is
filtered off with suction, washed with water and dried in vacuo, giving 3-{1-
[6-(5-bromopyrimidin-2-yl)pyridin-2-yimethyl]-6-oxo-1,6-d ihydropyridazin-3-
15 yl}benzonitrile as slightly brownish crystals; ES| 445, 447;
"H-NMR (de-DMSOY): 8 [ppm] = 5.57 (s, 2H), 7.20 (d, J = 9.5 Hz, 1H}), 7.36
(d, J=8Hz 1H), 7.70 (t, J = 7.8 Hz, 1H), 7.92 (d, J = 7.7 Hz, 1H), 7.97 (t,
J=7.9 Hz, 1H), 8.22 (m, 2H), 8.29 (d, J = 7.5 Hz, 1H), 8.36 (s, 1H), 9.15
20 (s, 2H).
24 A solution of 10.0 g (50.5 mmol) of pinacolyl pyrazole-4-boronate
( is dissolved in 1 Ob ml of acetonitrile, and 17.5 g (101 mmol) of N-(2-chloro-
ethyl)pyrrolidine hydrochloride and 49.4 g (152 mmol) of caesium carbon-
25 ate are added. The suspension formed is stirred for 18 hours at room tem-
perature. The reaction mixture is filtered off with suction and washed with
acetonitrile The filtrate is evaporated and partitioned between ethyl acetate
and saturated sodium chloride solution. The organic phase is dried over
30 sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole as pale-orange oil, which
gradually crystallises;
"H-NMR (ds-DMSO): & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),

35 2.79(t J=6.8Hz 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H).



of benzoyi peroxide (with 25% of water) are added a solution of 2.08
g 35 (8.32 nol ) of 5-brono-2-(6-nethylpyridin-2-yQpyrimdine in 18
m of - 61 - chlorobenzene. The reaction m xture is stirred
overnight at a tenperature of 80C. The reaction mxture is evaporated
in vacua, and WR0p%RPWSe i s chromat ographed on a sili capcgatr26@losR;
wi th petroleumether/ethyl acetate as elgent:

5- br ono- 2- (6- br ononet hyl pyri di n-2-yQoyri m di ne as yel |l ow sh

5 t al ESI2 328,
5 b7 omo- 2. (6- br GO o] peg_'%“.‘ﬁ‘ 259 b @8 ot ST 0t Blomonygimiy 166
?{)m|12360f cs)esﬁﬂlﬁﬂcﬂi%ﬁﬁt- Yﬁﬂ@thwﬂ}ﬂm%bﬁaiIansﬁalm my!%ﬁemzanm?e I
Mo enzonitrile
in 0.5 n of CE?B}F%Q(%WJ}%P;& Eég{’lédp'gtl“ﬂ%ﬁﬁ'ﬁo@ %%5 E_i?’é“eﬁhy G- The
reaction mixt Ldlexatmralddaslyly demtr@mle Ehé e F("IBQHJ%JIP(SﬂﬁEotb§S|um
filtered off tbng wat er and dried in vacuo,
gi ving 331- ﬁ?@ﬁaﬁwfﬁrﬁ ?lyﬂfﬂ&ﬁdmﬁthwf}ﬂﬂ%§ hertedgo B65C1
6-d i hyd rdi%i 15yl t
Crystals: ”é&yr”m P AR A A R ST RN
7.20 (d, J = ¢h loride afﬁﬂ dmp @‘ane ylaﬂnfﬂe8re-1ﬂ1en]a®d,ed7aﬁ<ﬂ)tr(etml>dure ig. 8
|2_|ZH) 1;;') 129(7d92‘]sélﬂed‘¥or'1gh&if|§|zat 8@% 'l('f?e Pﬂﬁn {t&rezﬁ(cé’l_%ﬂkﬁ“@@arﬂp\ 2(m
soI ut: 02@ of 1dicoed bebwrsh watel andethpil aaetateuﬂ@ydrgémb?hés@gm@vérs
t t
fzocxl orlogt %Bﬁ pyr@gqtééﬁﬂg\}hgé':am%‘rer&@‘dﬁﬁdﬁ H@”fl@dd)}(li'gpafﬁ%ﬁ) of
caesi um car bohlPl?o: :ageeom-e:-(aqsw(z Eﬁ@ :mqr@hgmh% I4s¥|ﬁg, e ed
e

ratuyre. reaction th

for 18 hours
ot i anet Pl e A AR e Lt oy e im by Hsdrpontide farmats.

evapor at ed angapay 4d Ll g, e and saturated sodi um
chl ori de _sol ut(:jl ony Theg(Hg? gﬁ‘?@%ﬁ@ﬂ}"?é ed%?’i%%\/ﬂ 30sodi um sul fate

and evagér at etH-NMRIdpPMSD: @[apﬂcﬂ ¥|15‘6$‘Yr|n ) 44y (24455195 Aﬁa)l 289 ¢t J
tetranet hyl - é S%_@xabor ol an- - - e-or nge oil,
whi ch gradual @% Fydtlafttd%bs) = %Mi'('h@ é\@@?H)ﬁﬁbmﬂJ =10.H5 (s,
12 1.65 4 9 6 4,21 (t,
! H)6 1os (MHﬂ'ﬁang;ﬁ@@Hﬁ%)gz ?(t( 738§§ 1%, Po3 @ = (

7.7Hz, TH), 7.96 (t, J = 7.9 Hz, 1H) 814(5 1H), 8.18 (s, 1H, formate-

20  H), 824 (m, 2H), 8.31(d, J = 7.5 Hz, 1H), 8.38 (s, TH), 8.49 (s, 1H),
9.20 (s, 2H).

Exampie 3
25 The preparation of 2-(4-{56-[1-(2-pyrrolidin-1-ylethyl)-1 H-pyrazol-4-yi]-

pyrimidin-2-yl}thiophen-2-ylmethyl)-6-m-tolyl-2H-pyridazin-3-one ("A3")
is carried out analogously to the following scheme

30

35



-62 - 2.5A suspension of 28.9 ng (65 pnol) of 3-{1-[6-(5-bronopyrim -
di n:2-yQpyridi n-2-yl nmet hyl ] - 6- oxo- 1, 6-di hydr opyri dazi n-3-yl } benzoni tr
ile, 21 ng (72 pnol) of
1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetramet hyl -1, 3, 2-

di oxabor ol an- 2¥p2yestiebgpyr azol e and 27.6 ng (130 pnol) ofpcErRRbAGEIIHM
5phosphate trihydrate in 0.5 ml of 1, 2- désmat hoxyet hane is heated to
85C under nitrogen. 3.9 ng (6 pnol) of

bi s(triphenyl phosphi ne)pal badiun(l1) chloride and 1 drop of

triethylam ne are theffagded, and g m Xt urkPhy s stirreg \pour s
at 80C. The rd¥ectd haetltr & i 5 coll 8dgand _par tj NCtiaged Br

wat er and et hyl 4 ate. The organi ¢ phase is dr| eq : 0 sodium
sul fate and evaporated. The residue is purlfq eparative HPLC:
3- 16- oxo- 1- (6- {511(2 pyrrolldln 1-ylethyl)- 1H-pyrazo| 4-yl 1 pyrimdin

-2- yl}pyridin 2- hyI , 6-di hydr opyri dazi n-3-yfi benzonitrile
formate §"A2") as yeIIovm sh Iyophlllsate ESI 530; 151H NWR

(drDVBO): 5 [pp 0168) 2.89 J = 6.6 Hz,
2H), 4.29 (t, J_=6.6 Hz, 2H) Nz:5 )2 (’ﬁ\] = 10 Hz, 1H),

, lH)O, 293 (d, J =7.7
1H), 8.18 (s, 1H,

7.32 (d, J =7.5 HMOA&H), 7. 71 (t
Hz, 1H), 7.96 (t, >dEPh)@LHz, 1H), & :

formate- 20H), 8.2H4MFm 2H), 8.31 (d, J = 7.5 Hz, 1H), 8.38 (s, 1H),
8.49 (s, 1H), 9.20 (s, 2H). Exanmple 3 25The preparation of

2- (4-{510-(2-pyrroli 1-ylethyl)-1H 2ol - 4- A-

pbrl m di n- 2-yl }thl"l@lmg-‘?3 Lyl mek?yl ). 6-jm tlol yjA - i d8zi n- 3- One
("A3") is carr Tie: ctiene 30 3.1890
ng (4.47 mmol) of (p@(ﬁphg{@g-Z thie met hanol, 1.80 nmg 25(6.71 nmol)
of triphenyl phosphikgeoand 1.50 nmg (8.71 mmol ) of di-tert-butyl

azodi car boxyl at e ameismdded successively to a suspension of 882 ng
(4.47mmol ) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in 50
m of DUF. The reaction mixture is evaporated, and the residue is

chr omat ogr aphed_o Q silica-gel colum with ethyl acetate/cycl ohexane
as el uent:

30341- (4- br onot hi ophgg\zﬂ'?‘l\mg@ﬂ ) - 6- 0x04, 6- d| hydr'"(a)‘gyri dazi n- 3-yl ] ben

Z0-
S
\ N\/Q\< N/\\/D
20 Pd(PPhg),Cl,
K,PO,

DME

—

3.1 890 mg (4.47 mmol) of (4-bromo-2-thienyl)methanol, 1.80 mg
(6.71 mmol) of triphenylphosphine and 1.50 mg (8.71 mmol) of di-tert-butyl
azodicarboxylate are added successively to a suspension of 882 mg
(4.47mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in 50 ml of
DMF. The reaction mixture is evaporated, and the residue is chromato-

25

graphed on a silica-gel column with ethyl acetate/cyclohexane as eluent:
3-[1-(4-bromothiophen-2-ylmethyl)-6-oxo-1,8-dihyd ropyridazin-3-yl]benzo-
nitrile as beige solid; ES| 372,374,

30

3.2 791 mg (8.06 mmol) of potassium acetate are added to a solution
35 of 1.00 g (2.69 mmol) of 3—[1—(4-bromothiophen-.‘Z-ylmethyl)—6-bxo-1 6-



nitrile as beige solid; ESI 372,374. 3.2791 ny (8.06 nmol) of

pot assi um acetate are added to a solution 350f 1.00 g (2.69 nmmol) of
341- (4- bronot hi ophen- 2-yl nmet hyl ) - 6- oxo-1, 6- WO

2009/ 129905PCT1EP20091002137 -64 -

di hydr opyri dazwar23esvizbdsenzonitril e and 905 ng (3.49 mol
bi s- (pi nacol ato)di boron in 10 m of DIVF,Gf_nd the m xtureangéPﬁoe[g{Ogﬂy{o

70C under argon. 94 ng (0.13 mmol) of
bi i ph I hi I ' 1), chlorid h dded, dth
mixture is ot ARLCPRIEIbERLo e AES % et (5P Biol s @nachied

to water. The lntoygibBidrainel(f @ BEOMIFS ahdl tiefrduiafis Hi 4
washed with water, dried and sti rreg W th te?%%&%@r@m? dg'(ta%{ar:

3-{6- argon. 94 mg (0.13 mmol) of bis(triphenylphosphine)palladium(lf) chloride

oDy S arathen haded, bl the o RXARBIALER Kou ot 1 MG Tagedon o
enpl oyeds 10w trMgtirefisiadded topwatef | e precipitatet foemed ixsfitpred bff vecdicon.
33127 9 (4 SbRLhed el FhEh URRIOS Rk tel b M Tyt S 398°

346- 0x0- 114- ( erﬁ[ﬁ(ﬁ,éﬁt&tmﬁalmét&yl%3,-205!i@%@l@h@ylﬁh%&@h—@%ﬂ%ﬂﬁfyy I'm
ethyll-1, 6-di %r&g&rl dazi n'-3-0%,:-ge 15 benzonitrile and 704 ng (2.

mol ) of 2- br oS IENARRYFGRZ Ry Rkenzaniide @ hsewe sad, avhichyisyeroployed

di met hyl et henyithaaefirihr B I er argon. 28 ng
(0.04 Mg ) ofW|bi s(tri pﬁg\dﬁﬁﬁ@%ﬁfﬁ%‘%ﬁgﬁ?ﬁ%ﬁ?ﬁmch| oride are then

aﬂ_ﬁl’ed, and the reaction mxture is stirred for 18 hours at 80C
20under argong qhe | ' re.dis. filtered of f wt uction vjia
ki esel guhr . e ?%thc g @a@%’#?ﬁ'ﬁ&?sﬁH“mBﬁ%SR%ﬂ%mhaﬂﬁié?F@FQdeé
Chr Ot 091 Aphacl g a1 LLER el C0L U 1h b et ot e el R T
6 9L AN PhiGebioteiS o unianety 2ptmethy 16 Binyeropyridasin sy

~ thi ophert52- y| BehRritHiBand 704 é.wmm&gg% g-%?%iéh%@gﬁfialﬂe}gﬁ :g('c))ﬁ;-?lgs

bei ge 25 cryst?I s; ESI 450, 457; " 1H NWVR
oH), 7.16 (d, °hethylpns glgcol dimathyiziher, and tie mrixtareHs heidd 10 BOSG(idet H) ,

1iy: 650" (a, B 80 od bl of g fofaontphbypgfed it foipude
2H). 3.4The fdfeathestasiderdsandtivd redction mitaledg etistd forol & Hsurpaeeett ng
2 (4°{ 520" (3 PO ronThe Grrsting mixtsre byMtacest b shghamtiaiessigy.
35 The filtrate is partitioned between water and ethy! acetate. The organic
phase is evaporated, and the residue is chromatographed on a silica-gel
(. column with petreleum etherfethyl acetate: 3-{1-[4-(5-bromopyrimidin-2-yl)-
thiophen-2-ylmethyl]-6-oxo-1,6-dihydropyridazin-3-yllbenzonitrile as beige
crystals; ESI 450,452;
"H-NMR (de-DMSOY: & fppm] = 5.56 (s, 2H), 7.16 (d, J = 9.5 Hz, 1H), 7.73
(t, J=7.8 Hz, 1H), 7.83 (s, 1H), 7.94 (d, J = 8 Hz, 1H), 8.17 (d, J = 9.5 Hz,
1H), 8.27 (d, J = 8 Hz, 1H), 8.32 (d, J = 1.2 Hz, 1H), 8.38 (1, J = 1 Hz, 1H),
30 8.98 (s, 2H).

25

3.4 The final step is carried out analogously to the preceding Example

2, giving 2-(4-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}-
35 thiophen-2-yimethyl)}-6-m-tolyl-2H-pyridazin-3-one ("A3"); "H-NMR (de-

DMSO): & [ppm] = 1.85 (m, 2H), 2.03 (m, 2H), 3.05 (m, 2H), 3.55 (m, 2H),



t hi ophen-2-yl net hyl ) - 6- m 4ol y1- 21- 1- pyri dazi n-3-one ("A

3"): 1H NMR
(d6« DVB0): 6 [ppmi = 1.85 (m 2H), 2.03 (m 2H), 3.05 (m 2H), 3.55
(m 2H), WD 2009/ 129905PCT/ EP2009/ 002137 - 65 - 3.70 (t, J = 6.6 Hz,
2H), 4.55 (t, J = 6.6 Hz, 2H), 5.58 (s, 2H), 7.18 (d, J = 9.5 Hz,

5
1H), 7.74 (t, wozemy@edds, 1H), 7.88 (s, 1H), 7.96 (d, J perdepoos gm.,
8.18 (d, J = 9.5 Hz, 1H), 8.23 (s, 1H), 828 (m 2H), 8.38 (t,
Hz, 1H), 8.47 (s 1H), 9.08 (s, 2H), 9.4% (bs, 1H). Exarrpl 4The

D pyr a2yl oty o e ey A SIRE TR T SR R A AR | oo

out anal og ousl §5tHz, t1lfrl9 T.@HI(Hvi=ng.8sdheri), KBS (WO H), 796 (d, J =8 Hz, 1H),

24 %é??%%ﬁ? oir .‘%zmﬁ&@?% oy aEh B8 (e 02 THa THy

yl I thi ophen- 2-g/ltygg, hu—l;}g@gr(gojgm)lgatg gm n-3-one ("A5") is carried
out 5anal ogously to the follow ng sc oi(\ N,,, HO 0 --SNC

PP113/ DIsAD THF
Example 4

The preparation of 2—{6—[5-(1-methy!piperidin—4—yfmethoxy)pyrimidin-2—
yllpyridin-2-yimethyl}-6-m-tolyl-2H-pyridazin-3-one ("A4") is carried out
analogously to the following scheme

. j[ ﬁ @‘\/1
2 B- B
NC\©/4[N,Yl\l\/(j\r
15
B pacyeeny), Y /
KOAC  pmF N
N\l\?
sodium perborate ‘N\/L/j\r O.B“O
20 T \/\L XJV

water

(. ) NJ< ‘k @ﬂ ﬂ\()

PPh,/DIAD

THF
\F

0
H,C=0 \D\r \K.
"A4l|
30 HCOOH O/(Y J\

35

10




30 WD 2009/ 129905PCT/ EP2009/ 002137 - 67 - Pharnacol ogi cal data Met
ki nase inhibition Table 1 Conpound No. IC50 (enzyne) 1C50 (cell)
"AA" AB A

WO 2009/129905 PCT/EP2009/062137
-66 -

Example 5
The preparation of 2-{4-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-

yl]thiophen-2-yimethyl}-6-m-tolyl-2H-pyridazin-3-one ("A5") is carried out
5 analogously to the following scheme

o o0
= s N B-B
A\ = o ]
NC \N’N\/@\<;\Q}Br o -
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| C50: 10 nM - 1= A 11.1M - 10 uM = B 15> 0=C 20 25 30
WO 2009/ 129905PCT/ EP2009/ 002137 - 68 - Exanple A Injection vials 5A
solution of 100 g of an active ingredient of the fornula | and 5 g of
di - , sodi um hydr ogenphosphate in 3 | of bidistilled water is adjusted
to pH 6.5 usi ngO200¥/BYWEochl oric acid, sterile filteredpdiyEasdaizisd
into injection vials, lyophilised under_gterile conditions and seal ed
under sterile conditions. 10Each injection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A m xture of 20 g of
an active ingredient of the formula I with 100 g of soya 15l ecithin
and 1400 g of Rkarmeoeiggieal data nelted, poured into noulds and al | owed
to cool. Each suppository contains 20 ng of active ingredient.
Exanple C. Solution A solution is prepared from1l g of an active

i ngredi ent of Makkihaserinhibition 9. 38 g of NaH2PO4 - 2 H20, 28.48 g of
Na2HPO4 12 Hze%ﬁmq 0.1 g of benzal konium chloride in 940 m of

bi distil%ed The pHis adj usted to 6.8, and the solution is
made up to 1 | @ampanm;rlllsed |rracu tiong This—spl ution can be
used in the formaqt eye drjo E5xa . O ntment 500 ng of an
active ingredient C&ff t he flor r{ﬁ”zdmﬁ are i xefc8fll th 99/5 g of Vaseline
under aseptic{condAfi ons. | WO ZR097/ 129 D02137 - 69 -
Exanpl e E: Tablets-A-mxtdreof 1 kg ofl active ingredient of the

formula I, 4 kg of act ossg, 1.2 kg oft potato starch, 0.2 kg

of talc1éJnd 0/1 kg of magrlesiumStearatle iS5 opressed|in a
c()nventl onal mannrer—to—givetablets inisuch a way thht each tabl et

contains 10 ng of active ingredient.
ICs0: 10NM-1puM=A

TuM-10uM =8B
15 > 10 pM = C
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Exanpl e F: Dragees 10Tablets are pressed anal ogously to Exanple E and
subsequently coated in a conventional manner with a coating of
sucrose, potato starch, talc, tragacanth and dye. 15Exanple G

Capsul es 2 kg of active ingredient of the fornula | are

i ntroduced i ntWwoRzaesd29pes at i ne capsul es i n a conventi onalpcraPbgb/od2037
such a way that each capsul e con-20tai ns20 ng of the active

i ngredi ent. Exanple H Anmpoul es 25A solution of 1 kg of active
ingredient of the formula! in 60 | of bidistilled water is sterile
filtered, transferred into anpoul es, |yophilised under sterile
conditions and seal ed under sterile conditions. Each anpoul e contains

10 ng of acti pngredient. .30 .-70 - Patent Clains 1. Conpounds of
the formul a! %'ﬂg(ﬁrﬂt&]%m&a& Ar, R2denotes H, A -1C(R3)21, 1Het
or O[C(I1R3)21nHet, R3denotes H, 15VVvdenotes thiazolediyl,

t hi ophenedi yl,, fur andif%l pyridi nediyl or pyrimdinediyl, where the
radi cal & may A SYUBRN AbHEN ¢ ofian astive igsedient af ihe formyia-band d/afrdi-A,
ndenot es t hi azahReHh Hld &p&? | i . I r.ol edi =
zol ediyl, isoxazol ed?yrlo?mf)yr a @?%d'?{’ﬁ I,Jf:H@%@Le})él\%%}%(s,a%&%atd plq)é%
t hi adi azol edi ysingpd Ni yatrochderioacid maferile fittertidy trangferiediimte dhjgetioor vials,
F?/r ISlTbg![ Infgf[ gllqug\ﬁmﬁéﬁ utguﬁgy %t%ﬂ!gcr%n%itg%g AUTR2aR% T sterfls sorditions.

0 Each injection vial contains 5 mg of active ingredient.

C.

Exampie B: Suppositories
A mixture of 20 g of an active ingredient of the formula I with 100 g of soya

156 lecithin and 1400 g of cocoa butter is melted, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution
20
A solution is prepared from 1 g of an active ingredient of the formula I,
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

25
solution can be used in the form of eye drops.

Example D: Ointment

30 500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.
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25Adenot es unbranched or branched al kyl having 1-6 C atons, Ardenotes
phenyl which is nono-, di- or trisubstituted by Hal and/or CN,

Het denot es pi peridinyl, pyrrolidinyl, norpholinyl, piperazinyl, oxa-
30zol i dinyl or imdazolidinyl, where the radicals nmay al so be nono-

or disubstit ut e dayy9egnd/ or A, Hal denotes F, C, Br or
01 1, 2, 3 or 4, 35and pharnaceutically ggabl e salts, taPtﬁTéEﬁgg@%gﬁ§7

stereoi soners thereof, including mxtures’thereof in all ratios.
-71- 2. Compoupds acgcording to Claim1l, selected fromthe group No.
Structure and/ ¥a'??3?%g' Tabidts

6- (3, 5-Di fl uorophenyl) - 2- (51-net hyl - 2, 21- bi pyri di nyl - 6-yl -

met hyl ) - 2H-pyri dazin-3-one "Al" "fl' 3f6-0x0-1-(6-{541-(2-pyrrolid
in-1 -yl et hy )A THxtyye ab bkg &f active ingredient of the formula |, 4 kg of lactose,

ylTpyrim di n-2¢ ylidtdothtB sfirkh "B Y o tdic Gl 07 7 P Ra&LN stearate is
5 pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.

Example F: Dragees

10
C : 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

A solution of 1 kg of active ingredient of the formula [ in 60 1 of bidistilied

25
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
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3-ylibenzonitrile "A3" 2-(44541-(2-Pyrro
lidin-1-ylethyl)-111-pyrazol -4-ylipyrimdin- 2-yllthiop

hen- 2-yl nmet hyl ) - 6- (3-cyano-p henyl)-2H pyridazin- 3-on e
2-{645- (1- Met hyl pi peri di n-4-yl met hoxy) pyrimdin-2-yl |-

pyri di n-2-yl met hy1} - 6- ( 3- cyano- pheny1l) - 2H pyri dazi n- 3- one " A5"
2-{445- (1- Met hyl pi peridin-4 vyl methoxy)pyrimdin-2-yl1-
thiophen-2-y|nethyl)-6-(3-cyano-phenyl)é&-l-pyridazin-3-one and

pharmaceutically usable salts, tautoner

and stereoi soners thereof,

including m xtures thereof in all rﬁéﬁeﬁ? 3. Process for the
ﬁ:la

preparation of compounds of the for

YRR or di ng to Cains 1-2 and

phar maceutically usable salts, tautonmers and stereoisoners thereof,
characterised ip t%at a)a,conpound of the formula I

(7]
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ompounds of the formula |

Ay
NG LW R2
R1 N7 \'/ ND/ [
R3
in which
R denotes Ar,

R?  denotes H,A, -[C(R%2}Hst or O[C(R%)a],Het,

R® denotes H,

W denotes thiazolediyl, thiophenediyl, furandiyl, pyridinediyl or
pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A,

b denotes thiazolediyl, thiophenediy!, furandiyl, pyrrolediyl, oxa-
zolediyl, isoxazolediyl, pyrazolediyi, imidazolediyi, thiadiazole-
diyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediyl,
where the radicals may alsc be mono-, di- or trisubstituted by

Hal and/or A,
A denotes unbranched or branched alkyl having 1-6 C atoms,
Ar denotes phenyf which is mono-, di- or trisubstituted by Hal
andfor CN,

Het denctes piperidinyl, pyrrolidinyi, morpholinyl, piperazinyl, oxa-
zolidiny! or imidazoiidinyl, where the radicals may also be
mono- or disubstituted by =0 and/or A,

Hal denotes F, Cl, Brorl,

n denotes G, 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios,



in which R

has the nmeaning indicated in daiml,

conmpound of the formula Il - 72 - R3-CHL-WD-R3111,

in which W D, R2 and R3 have the neanings indicated in

Ldenotes O,

D and R2 have the neani ngs indicat.ed im0 aim1 30and X
boronic acid ester

am no group,
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Br,

2.

is reacted with a

5Caiml1l and

or a free or reactively functionally nodi- fied CH
group, or 10 b)a conpound of the fornmula Il 15 RINIV R3 20i n which

R1, R3 and Whave the nmeanings indicated in Caiml, is reacted with
a conpound of the formula V 25 X-D R2V,

in which

denotes a

radi cal, or c) aradical R2 is
converted into another radical R2 by acylating or 35al kyl ati ng an

Compounds according to Claim 1, selected from the group

No. Structure and/or name

methyl)-2H-pyridazin-3-one

"Aq 6-(3,5-Diﬂuorophenyl)~2-(5'-methy!—2,2‘-bipyridinyl-6-yl-

3-yllbenzonitrile

"A2" 3—[6—Oxo-1-(6a{5—[1-(2»pyrrolidin—1~ylethyt)-1 H-pyrazol-4-
yI]pyﬁmidin-2~yI}pyridin-2-ylmethy])~1 ,8-dihydropyridazin-

3-one

"A3" | 2-(4{5-[1-(2-Pyrrolidin-1-ylethyl)-1 H-pyrazol-4-ylpyrimidin-
Z-yl}thiophen-2-ylmethyl)~6-(3~cyano-phenyl)-ZH-pyridazin-

"A4" 2-{6-15-(1 -Methylpiperidin-4-yimethoxy)pyrimidin-2-yi]-
pyridin—Znylmethyl}~6~(3-cyano-phenyl)-zH-pyridazin—3-cne

"AB" 2-{4-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yi}-
thiophen-2-yimethyl}-6-(3-eyano-phenyl)2H-pyridazin-3-one

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in ali ratios.

Process for the preparation of compounds of the formula | according

to Claims 1-2 and pharmaceutically usable salts, tautomers and

sterecisomers thereof, characterised in that

a) a compound of the formula ||
/ 0
> NH
i N~ il

in which R! has the meaning indicated in Claim 1

is reacted with a compound of the formula 111



-73 - or d) that it is |iberated fromone of its
functional derivatives by treat5nent with a sol vol ysing or
hydr ogenol ysi ng agent, and/or a base or acid of the formula I Is
converted into one of its salts. 10 Medi canments conprising at |east
one conpound of the formula | according to Caim1-2 and/or
pharmaceutically usable salts, tautoners and stereol soners thereof,
including m xtures thereof in all ratios, and optionally excipients
and/ or adjuvants. 155. Use of conpounds'g%cording to Claim1-2 and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all|l ratios, for the
preparation of a medicanent forRiQHLIW.EeRENt of |gli seases 20sel ect ed
fromthe group tunour of the squanous epithelium the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestiimehichiVé, D, RPeand RMreavbried Meat; iﬁ&i@ﬁt&?hﬁ the
urogenital tract, the ZQh%gPpgi'c system the stomach, the [arynx
and/or thé | ung,. nonocyticC |e em a, |ung adenocarci noma, small-cel
l'ung carcinomas, pancredti cdemnestl, Bgfibobkas boraastvantuRiRasly modi-
carci noma, col on carcin%ggfm§§&% hatic | eukaem a and/or chronic
| ynphatic | eukaem a. acute ny&lofd | eukaem a, chronic nyeloid
| eukaem a, acute
or
10

b) a compound of the formula I

Z 0

S NG W v
N
R3

20 in which R', R® and W have the meanings indicated in Claim
1,
is reacted with a compound of the formula v
25
X-D-R? V,
in which D and R? have the meanings indicated in Claim 1
30 and X denotes a boronic acid ester radical,
or
. 2 . .
25 @ammmRBmWMMmmmwmmmmﬁm@mwmm

alkylating an amino group,
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-73-

or

d) thatits liberated from one of its functional derivatives by treat-
ment with a solvolysing or hydrogenolysing agent,

and/or
a base or acid of the formula | Is converted into ong of its sails.

Medicaments comprising at least one compound of the formula |
according to Claim 1-2 andfor pharmaceutically usable salts, tauto-
mers and stereolsomers thereof, Including mixtures thereof in all
ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-2

and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereotin all ratios,

for the preparation of a medicament for the treatment of diseases
selected from the group

tumour of the squarmous epithelium, the bladder, the stomach, the
kidneys, of head and neck, the oesophagus, the cervix, the thyroid,
the intestine, the liver, the brain, the prostate, the urogenital tract, the
[ymphatic system, the stomach, the larynx and/or the lung,
monocylic leukaemia, lung adenocarcinoma, small-cel! lung
carcinomas, pancreatic cancer, glioblastornas and breast carcinoma,
colon carcinoma,

acute myeloid leukasmia, chronic myeloid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaemia,



