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preparation of nedicanments. The present invention relates to conpounds
in which the inhibition, regu- lation and/or nodul ati on of ki nase signal
transduction, in particular tyro- sine kinase and/or Raf kinase signal
transduction, plays a role, further- nore to pharmaceutical conpositions

whi ch conpri se these conpoundBenzimidazolyiterivege of t he conpounds for the
treatment of kinase-induced dis- eases. Specifically, the present

I nvention relates to conpounds which inhibit, regulate and/or nodul ate
tyrosi ne Ki e s rapsducti on, to conposi- tions which conprise

t hese conpog §sﬂaﬁu?96EM%t I3hr the use there- of for the treatnent
of tyrosine kinase-induced di seases and conditions, such as

angi ogenesi s, cancer, tunour growth, arteriosclerosis, age- induced

macul ar degvnérmierman téicethetdbgedt&f finapRf Movel bafrip@tmaswm valugllees and
the like, in manmal s. Tyrosine kinases are a class of enzynes which

cat al yse t heropesiies, én pafticutar these whichl caymbe pisad dothezerepateation of

tri phosphate to térgm ne residues in pro- tein substrates. It is thought
t hat tyr05| t hrough substrate phos- phorylation, play a
crucial role | n signal transduction for a nunber of cellu- lar functions.
Al t hough the precise nechani sns of signal transduction are still

uncl ear, tyTheipneseritirmsartiohaetatés encemponndsirbehichithe tictibitioactegus i n

cell pp oI [ ferat i on, carci noggr&;i is and cell differentiati on. T}/rosi ne
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sine kinase and/or Raf kinase signal transduction, plays a role, further-
more to pharmaceutical compositions which comprise these compounds,
and to the use of the compounds for the treatment of kinase-induced dis-
eases.
15
Specifically, the present invention relates to compounds which inhibit,
regulate and/or modulate tyrosine kinase signal transduction, to composi-
tions which comprise these compounds, and to methods for the use there-
of for the treatment of tyrosine kinase-induced diseases and conditions,
20 such as angiogenesis, cancer, tumour growth, arteriosclerosis, age-
o induced macular degeneration, diabetic retinopathy, inflammatory dis-
eases and the like, in mammals.
Tyrosine kinases are a class of enzymes which catalyse the transfer of the
terminal phosphate of adenosine triphosphate to tyrosine residues in pro-
25 tein substrates. It is thought that tyrosine kinases, through substrate phos-
phorylation, play a crucial role in signal transduction for a number of cellu-
lar functions. Although the precise mechanisms of signal transduction are
still unclear, tyrosine kinases have been shown to be important factors in
cell proliferation, carcinogenesis and cell differentiation.
30 Tyrosine kinases can be categorised as receptor-type tyrosine kinases or

non-receptor-type tyrosine kinases. Receptor-type tyrosine kinases have



non-receptor-type tyrosi ne ki nases. Receptor-type tyrosine kinases have
WO 2005/ 042520 PCT/ EP2004 /011550 -2 5 10 15 20 C 25 30 an extracel |l ul ar
porti on, we Josaasmenbr ane portion and an intracel |l ul ar por&EPRéoan1155i | e
non-receptor-type tyrosine ki nases are,exclusively intracellular.
Receptor-type tyrosine kinases consi st“of a multiplicity of transmenbrane
receptors with different biological activity. Thus, about 20 different
sub- famlies of receptor-type tyrosine kinases have been identified. One
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sub- fam | i beregutiol Agothgr subfanmihkof there rexgptontype tyegsite kinases isstheFak,
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rgest SUbfs@tQFaH@%Bc_:lu bs 'tﬁk?bﬁtﬁs-a%rﬁi 5@ﬁee?:epgdfg , CBFIR, &-Kif anfll Bk ick, Far

and Yrk. The Src of enzymes has beeh |'i nked to oncogenesi s.
For a nore teadditied, théres (swhel K tdmihg whielt ephsistst ofithe kinasei inselti nases,
see the papgcr)m%)l/n Ir3e0c|eptor (KDR), foetal liver kinase-1 (FLK-1), foetal liver kinase-4
(FLK-4) and fms tyrosine kinase-1 (fit-1). The PDGF and FLK families are
15 usually discussed together due to the similarities between the two groups.
For a detailed discussion of receptor-type tyrosine kinases, see the paper
by Plowman et al., DN & P 7(6):334-339, 1994, which is hereby incorpo-
rated by way of reference.
Non-receptor-type tyrosine kinases likewise consist of a multiplicity of sub-
20 families, including Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack,
o and LIMK. Each of these subfamilies is further sub-divided into different
receptors. For example, the Src subfamily is one of the largest subfamilies.
It includes Src, Yes, Fyn, Lyn, Lck, Bik, Hck, Fgr and Yrk. The Src sub-
family of enzymes has been linked to oncogenesis. For a more detailed
25 discussion of non-receptor-type tyrosine kinases, see the paper by Bolen
Oncogene, 8:2025-2031 (1993), which is hereby incorporated by way of
reference.
Both receptor-type tyrosine kinases and non-receptor-type tyrosine
kinases are involved in cellular signalling pathways leading to various
30 pathogenic conditions, including cancer, psoriasis and hyperimmune

responses.



Oncogene, 8:2025-2031 (1993), which is hereby incorporated byway of
reference. Both receptor-type tyrosine kinases and non-receptor-type

t yr osi neWOKIo0E42820ar e i nvol ved in cellul ar signalling PETHR2804/01165Mi ng t o
various pathogenic conditions, includgng cancer, psoriasis and

hyperi mmune responses. WO 2005/ 042520 PCT/ EP2004/011550 -3 5 10 C 15
20 25 It has been proposed that various receptor-type tyrosine kinases,
and the growth factors binding to them play a role in angi ogenesis,

al t hough soltdhasrteenpproposed énativagieas seseptodtypectyrosind/kstasesnarsdhtheAl i t al o,
J. Cell Blot 129:895--898, 1995). One of t,hese_receptor-%ge t%rosi ne

ki nases is gemthifactors hindingiasthem, piaya relerig angipgenests, aitRoOYgh $RES, uan

anal ogue of S LhRaSe ki | 0~ tadk L5 N or KDR,
Shienl's ol TBvBranlots ahBbohBaRnyRedl aHIheh SR8 AMdlbrd CEPBmIDL (OR
2 or VEGFR- 329808898, 1996). "0t YEHess rebepiopiysd fyirosing kirdses!is Yoetahe
murine version of this receptor has also been called NYK (Celrichs et

al ., ©ncogelieerd(ingsel 1, also reieged to agiEKnd hedwirmar analagyeref-Fldcdgsor pair
whi ch pl ital .rote.in th lif ' f ul dot hel i al
cel I's and ¢ W FibpSe s doBetyroniinng reeptsy KRR, whitdis Mo Fisvads; o as
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characteri sed by excessive actlvity of vascul ar endot lal  growth
fact or ( VEGBINds\WHEGF arithulbighyaffinitys iFsnally, thenfugiimel wersionl of dhisdeceptisk agsbur n

bi nds t he hhgh eisorpeen galireh vl (ainche Fal (heddane #1615 888 or KoR
O Sok 12 51 FEGH S8 Kot o7 Sgsisbodlr i ieRitaiea ardigf eyl o
ene knockoptolifenation of vasculadendstbelidiadellsaria thedophatiorcand sphodtieg t o
di fferent aspects of angi ogenesis. KDR nediates the mtogenic function of
ot blood vessels, referred to as vasculogenesis and angiogenesis respec-
tively.
Angiogenesis is characterised by excessive activity of vascular endothelial
15 growth factor (VEGF). VEGF actually consists of a family of ligands
(Klagsburn and D'Amore, Cytokine & Growth Factor Reviews 7:259-270,
1996). VEGF binds the high affinity membrane-spanning tyrosine kinase
receptor KDR and the related fms tyrosine kinase-1, also known as Fit-1 or
vascular endothelial cell growth factor receptor 1 (VEGFR-1). Cell cuiture
20 and gene knockout experiments indicate that each receptor contributes to
o different aspects of angiogenesis. KDR mediates the mitogenic function of
VEGF, whereas Flt-1 appears to modulate non-mitogenic functions, such
as those associated with cellular adhesion. Inhibiting KDR thus modulates
the level of mitogenic VEGF activity. In fact, tumour growth has been
25 shown to be susceptible to the antiangiogenic effect of VEGF receptor
antagonists (Kim et al., Nature 362, pp. 841- 844, 1993).
Three PTK (protein tyrosine kinase) receptors for VEGFR have been iden-
tified: VEGFR-1 (Flt-1); VEGRF-2 (Flk-1 or KDR) and VEGFR-3 (Flit-4).
VEGFR-2 is of particular interest.
30
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these enzymes.

The angiogenic activity of VEGF is not limited to tumours. VEGF accounts
for the angiogenic activity produced in or near the retina in diabetic retino-
15 pathy. This vascular growth in the retina leads to visual degeneration cul-
minating in blindness. Ocular VEGF mRNA and protein levels are elevated
by conditions such as retinal vein occlusion in primates and decreased
pO, level in mice that lead to neovascularisation. Intraocular injections of
anti-VEGF monoclonal antibodies or VEGF receptor immunofusions inhibit
20 ocular neovascularisation in both primate and rodent models. Irrespective
c of the cause of induction of VEGF in human diabetic retinopathy, inhibition
of ocular VEGF is suitable for treating this disease.
Expression of VEGF is also significantly increased in hypoxic regions of
animal and human tumours adjacent to areas of necrosis. In addition,
25 VEGEF is upregulated by the expression of the oncogenes Ras, Raf, Src
and mutant p53 (all of which are important in combating cancer). Anti-
VEGF monoclonal antibodies inhibit the growth of human tumours in nude
mice. Although the same tumour cells continue to express VEGF in cul-
ture, the antibodies do not diminish their mitotic rate. Thus, tumour-derived
30 VEGF does not function as an autocrine mitogenic factor. VEGF therefore

contributes to tumour growth in vivo by promoting angiogenesis through its
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KDR or Flt-1 is involved in pathological angiogenesis, and these receptors
15 are suitable for the treatment of diseases in which angiogenesis is part of
the overall pathology, for example inflammation, diabetic retinal vasculari-
sation, as well as various forms of cancer, since tumour growth is known to
be dependent on angiogenesis (Weidner et al., N. Engl. J. Med., 324, pp.
1-8, 1991).
20
o Angiopoietin 1 (Ang1), a ligand for the endothelium-specific receptor-type
tyrosine kinase TIE-2, is a novel angiogenic factor (Davis et al, Cell, 1996,
87:1161-1169; Partanen et al, Mol. Cell Biol., 12:1698-1707 (1992); US
Patent No. 5,521,073; 5,879,672; 5,877,020; and 6,030,831). The acronym
25 TIE stands for “tyrosine kinase with Ig and EGF homology domains”. TIE is
used for the identification of a class of receptor-type tyrosine kinases
which are expressed exclusively in vascular endothelial cells and early
haemopoietic cells. TIE receptor kinases are typically characterised by the
presence of an EGF-like domain and an immunoglobulin (lg)-like domain
30 which consists of extracellular fold units stabilised by disulfide bridge
bonds between the chains (Partanen et al Curr. Topics Microbiol. Immu-



KDR or FIt-1 is involved in pathol ogical angi ogenesis, and these
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237:159- 172)Accbm|ﬁgwtlt%udse\éﬁgEeteuhhshnamdrﬁofTE-Q%&@UI@lﬁte ti ng the
early stages of vascul ar devel opnent, Angl and its receptor TIE-2 act

during the the tansfoegatonandasatuting o:ﬂavrﬁvopamlar systemdoitiatag bys- cul ar
transformati on. ransfor rela es tqg, the formation of a vascul ar
| monOand. ARBIAGERES RV SRRt PleTuptdnp BnolEishesisbrees Sd tialt or .
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Kinase domaljkcrRY Sk prednt Wbl 4ndRYeAeS5HHS serve to siow or com-

15 pletely eliminate tumour growth.
Accordingly, treatment of cancer and other diseases associated with inap-

propriate angiogenesis could be provided.

The present invention is directed to methods for the regulation, modulation

20 or inhibition of TIE-2 for the prevention and/or treatment of diseases asso-
ciated with unregulated or disturbed TIE-2 activity. In particular, the com-
pounds according to the invention can also be employed in the treatment
of certain forms of cancer. Furthermore, the compounds according to the
invention can 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 present invention is directed to methods for the regulation, modulation
or inhibition of VEGFR-2 for the prevention and/or treatment of diseases

30 associated with unregulated or disturbed VEGFR-2 activity.



phosphoryl ati on of tyrosine residues and serve to interrupt initiation of
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tions in the cellular Ras gene (c-Ras) have been associated with many

different types of cancer. These mutant alleles, which render Ras constitu-

tively active, have been shown to transform cells, such as, for example,

the murine cell line NIH 3T3, in culture.

20
o The p21™ oncogene is a major contributor to the development and pro-
gression of human solid carcinomas and is mutated in 30% of all human
carcinomas (Bolton et al. (1994) Ann. Rep. Med. Chem., 29, 165-74; Bos.
(1989) Cancer Res., 49, 4682-9). In its normal, unmutated form, the Ras
25 protein is a key element of the signal transduction cascade directed by

growth factor receptors in almost all tissues (Avruch et al. (1994) Trends
Biochem. Sci., 19, 279-83).

Biochemically, Ras is a guanine nucleotide binding protein, and cycling
30 between a GTP-bound activated and a GDP-bound resting form is strictly
controlled by Ras endogenous GTPase activity and other regulatory pro-
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C- Raf -1 pr otby-reoeptor-camdnokuecépter-tipectyrssine kinsises in highen sakalyotds. Ras
tivates the Raf-1 protein (Ser/Thr) kinase are now well characteri sed.
t has been shown

Activated Ras is necessary for the activation of the C-Raf-1 proto-onco-
gene, but the biochemical steps through which Ras activates the Raf-1
protein (Ser/Thr) kinase are now well characterised. it has been shown
15 that inhibiting the effect of active Ras by inhibiting the Raf kinase signal-
ling pathway by administration of deactivating antibodies to Raf kinase or
by co-expression of dominant negative Raf kinase or dominant negative
MEK (MAPKK), the substrate of Raf kinase, leads to reversion of trans-
formed cells to the normal growth phenotype, see: Daum et al. (1994)
20 Trends Biochem. Sci., 19, 474-80; Fridman et al. (1994) J Biol. Chem.,
c 269, 30105-8. Kolch et al. (1991) Nature, 349, 426-28) and for a review
Weinstein-Oppenheimer et al. Pharm. & Therap. (2000), 88, 229-279.

Similarly, inhibition of Raf kinase (by antisense oligodeoxynucleotides) has
25 been correlated in vitro and in vivo with inhibition of the growth of a variety
of human tumour types (Monia et al., Nat. Med. 1996, 2, 668-75).

Raf serine- and threonine-specific protein kinases are cytosolic enzymes

that stimulate cell growth in a variety of cellular systems (Rapp, U.R., et al.
30 (1988) in The Oncogene Handbook; T. Curran, E.P. Reddy and A. Skalka

(eds.) Elsevier Science Publishers; The Netherlands, pp. 213-253; Rapp,
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protein kinases are cytosolic enzynes that stinulate cell growh in a

varie of | lular systens .(Ra UR. et al. (1988) in The Oncogene
Handbt(‘)%k; Tﬁ’fﬁﬁ [SQRY .slb.avﬂéﬁfyrpﬁ?ﬂfa%e”gﬁ i1ka (eds.) Elsevier Science
Publ i shers; The Net herl ands, pp. 213-253; Rapp, WO 2005/042520

PCTI EP2004/ 011550 -9 U.R, et al. (1988) Cold Spring Harbor Sym Quant.

Bi ol . I53: 17E—Raﬂ(als<g€kppwlnlaﬁFRaf—b,th?af-‘(,lsmal 1 ome-rafd) (Borirer, ;I'M,catahi ol .

I . P .),. B ' Spri A/

L2835, 120716880 e s e S8 o TR 071 o
G (e NBME AtidgRes 115:505%09% it BRRatKavis, S fall BREIMol T, -1 ©

§987)10 NuclGzlic BRsli 8968826515 Sithan&hdam, Gnét B. Ra69QBavegerie: 1775). at
998) Mol. _Cell. Biol. 8:2651-2654; Sithanandam G at_al. (1990)

ncogene: 17 A5ese ergyResaiffsiinshair expressipn Nevariosielissyss.oral-h ivari ous
e iprdsbaa B 6% o Bt BB e M ebebdert ST Ent 1o,
brain tissugs greisBaRdfiare lexpressed in urogenital and brain tissues respectively
(Storm, S.M. (1990) Oncogene 5:345-351).
15
Raf genes are proto-oncogenes: they can initiate malignant transformation
of cells when expressed in specifically altered forms. Genetic changes that
lead to oncogenic activation generate a constitutively active protein kinase
by removal of or interference with an N-terminal negative regulatory
20 domain of the protein (Heidecker, G., et al. (1990) Mol. Cell. Biol. 10:2503-
c 2512; Rapp, U.R,, et al. (1987) in Oncogenes and Cancer; S. A. Aaronson,
J. Bishop, T. Sugimura, M. Terada, K. Toyoshima and P. K. Vogt (eds.)
Japan Scientific Press, Tokyo). Microinjection into NIH 3T3 cells of onco-
genically activated, but not wild-type, versions of the Raf protein prepared
25 with Escherichia coli expression vectors results in morphological transfor-
mation and stimulates DNA synthesis (Rapp, U.R., et al. (1987) in Onco-
genes and Cancer; S. A. Aaronson, J. Bishop, T. Sugimura, M. Terada, K.
Toyoshima, and P. K. Vogt (eds.) Japan Scientific Press, Tokyo; Smith, M.

R., et al. (1990) Mol. Cell. Biol. 10:3828-3833).
30
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activation generate a constitutively adDi-ve protein kinase by renoval of
or interference with an N-term nal negative regul atory domain of the
protein (Heidecker, G, et al. (1990) Mdl. Cell. Bi oI 10 2503- 2512;
Rapp, U R, et al. (1987) in Oncogenes and Cancer; Aaronson J.
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Consequent |y, activa s an i nt racel lul'ar activator of cel
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ef fect or of t ogen nal i on, sinc f_.on enes overcomne
growth arr esgég rsé&ﬁ'?t"ir‘lg ?F?Jn{%(;ﬁﬁéufﬁ (%ﬂpﬂfg%@g"%i vity due either
to a cellular muta- tion (Ras revertant cells) or mcroinjection of
anti-Ras anti bodies (Rapp, UR, et al. (1988) in The Oncogene Handbook,
T. Curt@n, ECJRafIMdmt}orausdeqmredsrmltkam(f@rmat)qn ty aavariety Gonembearfbl i sher s;

e Net herl ands, pp. 213- 253 Sm th, et at. (1986) Nature
ondon) 32023415 onEpgenes @nd pne&wmﬁtnwlampthw&m@neﬁw.on by a

e oL L o AR Sy R, AR R ofgtt ot By
320: 540- 543)pr0&|f1 sérine kinase activity is regulated by mitogens via phosphorylation
(Morrison, D.K,, et al. (1989) Cell 58:648-657), which also effects sub-cel-
15 lular distribution (Olah, Z., et al. (1991) Exp. Brain Res. 84:403; Rapp,
U.R, et al. (1988) Cold Spring Harbor Sym. Quant. Biol. 53:173-184. Raf-
1 activating growth factors include platelet-derived growth factor (PDGF)
(Morrison, D.K., et al. (1988) Proc. Natl. Acad. Sci. USA 85:8855-8859),
colony-stimulating factor (Baccarini, M., et al. (1990) EMBO J. 9:3649-
20 3857), insulin (Blackshear, P.J., et al. (1990) J. Biol. Chem. 265:12115-
C 12118), epidermal growth factor (EGF) (Morrison, R.K,, et al. (1988) Proc.
Natl. Acad. Sci. USA 85:8855-8859), interleukin-2 (Turner, B.C., et al.
(1991) Proc. Natl. Acad. Sci. USA 88:1227) and interleukin-3 and granuio-
cyte macrophage colony-stimulating factor (Carroll, M.P., et al. (1990) J.
25 Biol. Chem. 265:19812-19817).

After mitogen treatment of cells, the transiently activated Raf-1 protein

serine kinase translocates to the perinuclear area and the nucleus (Olah,

Z., et al. (1991) Exp. Brain Res. 84:403; Rapp, U.R,, et al. (1988) Cold
30 Spring Harbor Sym. Quant. Biol. 53:173-184). Cells containing activated

Raf are altered in their pattern of gene expression (Heidecker, G., et al.
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Acad. Sci. Yfbn fEylBe dlconsBqlésee of a kinase cascade amplified by autophos-
phorylation or may be caused entirely by autophosphorylation initiated by
binding of a putative activating ligand to the Raf-1 regulatory domain,
analogous to PKC activation by diacylglycerol (Nishizuka, Y. (1986)
20 Science 233:305-312).

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extraceliular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
25 ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
30 or tyrosine residues, and protein kinases have therefore been classified by

their specificity of phosphorylation site, i.e. serine/threonine kinases and



15 case, activation involves Raf-1 protein phosphorylation. Raf-1
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bel i eved thgbog 5%’%2% condi - tions and/or diseases are attributable
to either aberrant "actrvation or func- tional mutations in the nol ecul ar
onpoiént s of ki nase cascades. Conse- quently, considerable attention has

en devoted to the characterisation of these proteins and conpounds
that are abifBetdentifigatian of smallcompaundsywhich spesifically inhikjbsegulate

Véi nst el n- OpRapNGl diias! si§hal thadalRtior of (/rS%iRB kinases and/or Raf kinases

is therefore desirable and an aim of the present invention.

15 It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well
tolerated.

In particular, they exhibit tyrosine kinase inhibiting properties.

20 It has furthermore been found that the compounds according to the inven-

C tion are inhibitors of the enzyme Raf kinase. Since the enzyme is a down-
stream effector of p21™, the inhibitors prove to be suitable in pharmaceu-
tical compositions for use in human or veterinary medicine where inhibition
of the Raf kinase pathway is indicated, for example in the treatment of

25 tumours and/or cancerous cell growth mediated by Raf kinase. In particu-
lar, the compounds are suitable for the treatment of human and animai
solid cancers, for example murine cancer, since the progression of these
cancers is dependent upon the Ras protein signal transduction cascade
and therefore susceptible to treatment by interruption of the cascade, i.e.

30 by inhibiting Raf kinase. Accordingly, the compound according to the in-

vention or a pharmaceutically acceptable salit thereof is administered for



2000, 88, 229-279). The identification of small conmpounds which
specifically inhibit, regulate and/or nodul ate signal transduction of
t yr osi newbi20ess@2s2and/ or Raf ki nases is therefore desi PaBER2WAE11850 ai m of
the present invention. It has been faquyl_that the conpounds according to
the invention and salts thereof have very val uabl e pharmacol ogi cal
properties while being well tolerated. In particular, they exhibit
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carcindmas (for exanple of the lungs, pancreas, thyroid, bladder or
| on), myeloid dis- eases (for exanple nyeloid | eukaem a) or adenomnas
for exanpl Surpridingly, it bas beeadenndrtt)at coatponindgiasebrding to thenipweatiamd

metastatic C% !atble tg r?teracq with signalling pathways, especially the signalling
pathways described herein and preferably the Raf kinase signalling path-
way. The compounds according to the invention preferably exhibit an ad-

15 vantageous biological activity which can easily be demonstrated in
enzyme-based assays, for example assays as described herein. in such
enzyme-based assays, the compounds according to the invention prefera-
bly exhibit and cause an inhibiting effect, which is usually documented by
ICso values in a suitable range, preferably in the micromolar range and

20 more preferably in the nanomolar range.

As discussed herein, these signalling pathways are relevant for various
diseases. Accordingly, the compounds according to the invention are suit-
able for the prophylaxis and/or treatment of diseases that are dependent
25  on the said signalling pathways by interacting with one or more of the said
signalling pathways.
The present invention therefore relates to compounds according to the in-
vention as promoters or inhibitors, preferably as inhibitors, of the signalling
pathways described herein. The invention therefore preferably relates to
30 compounds according to the invention as promoters or inhibitors, prefera-

bly as inhibitors, of the Raf kinase pathway. The invention therefore pref-



The conpounds are furthernore suitable for the treatnent of conpl enent
activation dependent chronic inflanmmation (N cul escu et al. (2002) | nmu-
nol . ResWO2005/0#9520199) and HI V-1 (human i munodefi ci enBGTEP20G4/01153 1)

i nduced i mmunodefi ciency (Popik et al..441998) J Virol, 72: 6406-6413).
Surprisingly, it has been found that conmpounds according to the invention
are able to interact with signalling pathways, especially the signalling
pat hways descri bed herein and preferably the Raf kinase signalling path-
way. The cogfabhneeiatesdecamppunds@esording ta theninyeatien aplpyjomgiarsior an ad-
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pat hways bypiomateescor imbibiors) preferablyrasr iahibitors) eof CxRaf-1si gnal | i ng

pat hways. The present invention therefore relates to conpounds accordi ng
to the in- vention as pronoters or inhibitors, preferably as inhibitors,
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preferably re conpoulnds accor I'nvention as pronoters

r i nfPbi t opsundy aterdingttbithesnvenitiohiih the treafmérneariibr piophyRaxizadihway. The
vention therefore pref WO 2005/042520 PCT/ EP2Q04/ 011550 -14 CC5 10
15 20 25 erﬂl§9§5$%lﬂi?@£a‘f’|bf tﬁ%ﬁ’!ﬁﬁﬁéé‘ deseabed Rgreig, that arengaygds megdi-
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i nvention s
caused, mediated and/or propagated by Raf kinases selected from the

group consisting of A-Raf, B-Raf and C-Raf-1. The diseases discussed
15 here are usually divided into two groups, hyperproliferative and non-
hyperproliferative diseases. In this connection, psoriasis, arthritis, inflam-
mation, endometriosis, scarring, benign prostatic hyperplasia, immunoiogi-
cal diseases, autoimmune diseases and immunodeficiency diseases are
regarded as non-cancerous diseases, of which arthritis, inflammation, im-
20 munological diseases, autoimmune diseases and immunodeficiency dis-
C eases are usually regarded as non-hyperproliferative diseases. In this
connection, brain cancer, lung cancer, squamous cell cancer, bladder
cancer, gastric cancer, pancreatic cancer, hepatic cancer, renal cancer,
colorectal cancer, breast cancer, head cancer, neck cancer, oesophageal
25 cancer, gynaecological cancer, thyroid cancer, lymphomas, chronic leu-
kaemia and acute leukaemia are to be regarded as cancerous diseases,
all of which are usually regarded as hyperproliferative diseases. Especially
cancerous cell growth and especially cancerous cell growth mediated by
Raf kinase is a disease which is a target of the present invention. The pre-
30 sent invention therefore relates to compounds according to the invention

as medicaments and/or medicament active ingredients in the treatment



preferably relates to conmpounds according to the invention as pronoters
or inhibitors, preferably as inhibitors, of one or nore Raf kinases
selected fromthe group consisting of A-Raf, B-Raf and C-Raf-1. The

I nvent i owWOpRaes/042320ul arly preferably relates to conpounBETEP2WHEI0 t O t he
invention as pronoters or inhibitors,qgpreferably as inhibitors, of
C-Raf-1. The present invention furthernore relates to the use of one or
nore com pounds according to the invention in the treatnent and/or
prophyl axis of diseases, preferably the diseases described herein, that
are caused, and/or praphediexas df thre gaid ghseesed dnd tBahe kiseafeonmpalinds parti cul ar
di seases that are capsed, di ated and/ or,. propagat ed by Raf_Kkinases
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present compounds are suitable for prophylactic or therapeutic purposes.
15 As used herein, the term "treat" is used to refer to both prevention of dis-
eases and treatment of pre-existing conditions. The prevention of prolif-
eration is achieved by administration of the compounds according to the
invention prior to the development of overt disease, for example to prevent
the growth of tumours, prevent metastatic growth, diminish restenosis
20 associated with cardiovascular surgery, etc. Alternatively, the compounds
C are used for the treatment of ongoing diseases by stabilising or improving
the clinical symptoms of the patient.

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

hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of

interest for experimental investigations, providing a model for treatment of

human disease.

30 The susceptibility of a particular cell to treatment with the compounds

according to the invention can be determined by in vitro tests. Typically, a



15 20 25 30 and/or prophylaxis of the said diseases and to the use of
conpounds according to the invention for the preparation of a

phar macewDi20658/042520 t he treatnment and/ or prophyl axi s oPCTHER240TISHI seases
as well as to a nethod for the treatngnt of the said diseases which
conprises the admnistration of one or nore conpounds according to the

I nvention to a patient in need of such an admnistration. It can be
shown that the conpounds according to the invention have an
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) d
havi ng a h?tp\‘-ﬁrtﬂ%l? Hfr?t)@r.‘% %’@a@%ﬁ"?q ef t"@ﬁl FRIg § "ﬁﬁngfc??ﬁ%u.r
growth, to fh%ﬁ%%/ﬁéd?{d@%%ﬁ? RARSHFEPD ifhidit ﬁ(ijg}r)éﬂ@ﬁ,qg%ll ferative

di sease, to | ran rejection or neuradl ogl cal damage due to

ti ssue repabetwesincabollt®neftictseand crisweskdin vifre testirigidarebé earrecpbty | act i ¢
or thgrapeuti_c pur poses. As used herein, the term"treat" is used to

refer to bodSingceltiatedrells framsa biopsy Sagipie Theviabla celfs fameaipifdst i ng

condi tions. r.ev ' rolifi-qeration is achi eved by

adm ni str at ?%%etg'g ‘f%%n’?bﬁ%‘éeﬁ{n"(?@ (g(%:dcr{%?%li ng to the invention prior to the
devel opnent Thé dogenvarids Hependirigoon tegpaciic Gompoustuset hbedpenifle of
tumours, prevent netastatic growh, dimnish restenosis associated with

car di ovascufigease rtherpatiest status, ate.Atherapgutic dese isntypipally suficientsed f or

Cini car oy ionde Pl e a8 AR Btadicsd Aeh phRLBSpRin RIREMRSHE ™ 0 any
mamrafDan spege @Se viabilitP vRIAY Batfent P MEitQIrRE Thelredtdicht BUgerdraIjumans;

?dents, including mce, rats and hamsters; rabbits; horses, cows, dogs,
ats, etc. continuedwuntidlascensiderable redectien hasioceuped; ioeexample an at

' tigati L di del for treatment of h di Th
PR BN T A e R i

ding t o] - : : L oot B
oot 19 St BRAAESIRG A8l B A M e ot o5t <

S For the identification of kinase inhibitors, various assay systems are avail-

able. In the scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and the flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
20 none at all, is detectable. Furthermore, homogeneous time-resolved fluo-
C rescence resonance energy transfer (HTR-FRET) and fluorescence po-
larisation (FP) technologies are suitable as assay methods (Sills et al., J.

of Biomolecular Screening, 2002, 191-214).

5 Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-AB binds only the phosphorylated
substrate. This binding can be detected by chemiluminescence using a
second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,

Biochem. J., just about to be published, manuscript BJ20020786).

30



0 15 20 25 30 culture of the cell is conbined with a conpound accordi ng
to the invention at various concentrations for a period of tine which is
suffici eWO085/M42328w the active agents to induce cel | BEBRER2WH/01155 nhi bi t
m gration, usually between about one tyour and one week. In vitro testing
can be carried out wusing cultivated cells froma biopsy sanple. The
viable cells remaining after the treatnent are then counted. The dose
vari es depending on the specific conmpound used, the specific_disease,

t he pati ent TBe®tre many d'SQaﬁﬁélaﬁﬁ@@gPQQ Witk deregulgiipreal ¢sll pipliferationt

uni 1o o vRosBef QR ApBIieY Thp ecEfionsRtitiefes: ol AR AieE, 11 o1

general ly panéd e aHe Yoildwing. The Sofpoabds acedidind fntHedipventor arsl, for
exanple an at | east about 50%reduction in the cell burden, and may be

cont i nued usiitable ferdbattreatmenhef awagetyrefonditipnseveredheralistprotied i n t he
body. gF the. ddentjficati Ki ' i bit aki t
ore a1 - SR ! Brkfith A1 SR FusBld s A an &y BB0 8™ °™
of . Bi onol ey fe intifri=t fayer®f aA¥del, fesdifing 1 revtcteBdiddRREWtRFcugRS Sy ,

the radi oactive phos- phorylation of a protein or peptide as substrate

wi th yATP i thatwesseletdr examplenin iheccasecef neointimalddbisive lesiong ooly- a

decreased radioactive signal, or _none at al|l, is detectable.

Fur t hor nor coVRgkebAserlar Bispasee.ebEsT inglide alBuoRtls PEGo B e0%ner gy

transfer ( d ﬁ?}q% tibrhy IS steRBList BefHN_0i es are

sui tabl e als_ﬁa s\?&&n{f%%sé%l s et z'ﬁ}ﬁ?'\]& \)ez?bBi orrlt%ﬁeclgf gr Screeni ng,
002, 1991- 2tomoticprosthetinresttiosis: réstensis Sftenangiopiasty odstemt glageeci f i ¢
ospho-anti - bodi es (phospho-ABs). The phospho-AB binds only the

phosphor yI afét, %ﬂ?oi‘@r'ﬁ‘tee Thi s binding can be detected by

chem | um nescence using a second peroxi dase-conjugated anti-sheep

anti body (Ross et al., 2002, Biochem J., just about to be published,
manuscri pt Bh@eApotMds d6Corfifg 1 PV eRidn BFaI36/Ulthbidas p38 kinase

inhibitors.
15 Other heteroarylureas which inhibit p38 kinase are described in
WO 02/85859.

PRIOR ART

20 WO 02/44156 describes benzimidazole derivatives other than TIE-2

C and/or VEGFR2 inhibitors. WO 99/32436 discloses substituted phenyl-
ureas as Raf kinase inhibitors. WO 02/062763 and WO 02/085857 dis-
close quinolyl- , isoquinolyl- and pyridylurea derivatives as Raf kinase in-
hibitors. Heteroarylureas as p38 kinase inhibitors are described in

25 WO 02/85859. o-Carboxyaryldiphenylureas are described in
WO 00/42012 as Raf kinase inhibitors and in WO 00/41698 as p38 kinase
inhibitors. Other aryl- and heteroaryl-substituted heterocyclic ureas are
disclosed in WO 99/32455 as Raf kinase inhibitors and in WO 99/32110
as p38 kinase inhibitors. Other diphenylurea derivatives are known from

30 WO 99/32463. Substituted heterocyclic urea derivatives as p38 kinase in-
hibitors are disclosed in WO 99/32111.



10 15 There are many di seases associated with deregul ati on of cell
proliferation and cell death (apoptosis). The conditions of interest

i ncl ude, W20050€25%0t linited to, the follow ng. The cARUERISHHAr di ng
to the invention are suitable for theqgreatnent of a variety of
conditions where there is prolif- eration and/or mgration of snooth
muscle cells and/or inflammatory cells into the intimal |ayer of a
vessel, resulting in restricted blood flow through that vessel, for
exanple in the case of neointimal occlusive | esions. Occlu- sive graft
vascul ar di e at herosclerosis, graft coro- nary
vascul ar di @‘Sf%ﬁ’e‘?‘gt'ﬁiﬁ?ﬁ\’gﬁtﬁjé@ﬁ vein graft stenosi S, peri-anas-
tonoti prosthetic restenosis, restenosis after angi opl asty or stent

pl ace- nent, and the |iKke. The conmpounds according to the invention are
al so sui t abl'Fhemvpfiok relates toi cumpounmssof the ienmulati er oar yl ur eas whi ch

i nhi big p38 kinase are described in WD 02/85859. PRIOR ART C 20 25 WD
02/ 44156 descri bes benzi m dazol e derivatives other than TIE-2 and/or
VEGFR2 inhibitors. WD 9 /32436 di scl oses substituted phenyl- ureas as Raf

ki nase inhibitors. W 3 #hd WD 02/085857 dis- close quinolyl-
i soqui nol yl - andR3- iNatives as Rgf kinase in- hibitors.

Het er oaryl ureas as p33 N i nhipitors ar i bed in WO 02/'85859
w- Car boxyar yl di phenyl ureas aHe deg [ n@}/\o 0&4232) as Raf ki nase
inhibitors and in WO 00/ 41698 as N38 ;y‘\l letors O her aryl- and

het eroaryl - substituted het erocxﬁ% E are Ydisclosed in WO 99/ 32455
as Raf1lki nase inhibitors and i 99/ 32110 as p38 kinase inhibitors.
her di phenyl ur, ivatives are known from WO 99/32463. Substituted
eterocyclic uréﬁm&ﬁvatl ves as p38 kinase in- hibitors are disclosed in

VO 99/32111. 30 NIDRIOQHcP #idpeRedhiyaPBrie aRdfHer Ostand for Hal, A, OH,
OA, SA, SOH, SO:A, SOsH, SOsA, CN, NO2, NH, NHA,
NAA’, NHCOA, CHO, C(=0)A, COOH, COOA, CONHy,

15 CONHA or CONAA',
L denotes CH,, CH.CH,, O, S, SO, SO,, NH, NA, C=0 or
CHOH,
R?, independently, is selected from the meanings indicated for R

and R" and is preferably, independently, selected from Hal,
20 A, OH, OA, CN, COOH, COOA, CONH,, CONHA or CONAA’,
C E, G M,
k Qand U each, independently of one another, stand for a C atom
or an N atom,
A, A', independently of one another, are selected from unsubsti-
25 tuted or substituted alkyl having 1-10 C atoms, unsubstituted
or substituted cycloalkyl having 3-10 C atoms, unsubstituted
or substituted alkoxyalkyl having 2-12 C atoms, unsubstituted
or substituted aryl having 6-14 C atoms, unsubstituted or
substituted arylalkyl having 7-15 C atoms, unsubstituted or
30 substituted, saturated, unsaturated or aromatic heterocyclyl

having 2-7 C atoms and 1-3 hetero atoms selected from N, O



-18 SUWARY OF THE | NVENTI ON The invention relates to conpounds of the
formula | 5 10 15 20 25 30 (R )min which RL, R each, independently of

one anotyeywosisasyd for Hal, A OH QA SA S2H, S02ApCcEEBre04dDB3% CN,
NC2, NH2, NHA, NAA' , NHCOA, CHO C(= , COOH, COOA, CONH2, CONHA or
CONAA' , L denotes CH2, CH2CH2, 0, S, SO, S, NH, NA, C=0 or CHOH, R2,

I ndependently, is selected fromthe neanings indicated for RL and R and
is preferably, independently, selected fromHal, A OH OA CN, COCH,

COOA, CONH2, CONHA or a4d8AGr unsubsdtituted d\’lsu@sﬁﬂﬁe@ KGlated NN | Yy of

one anot her, stand for a Catom or an N atom A’ A, independently of
one anot her, are sel emtax@rriatmrhelemﬂyslyialkylth'tavmg)B 190 atomatand BBkyl

having 1-10 C atons, unsubstituted su tituted cycl oal kyl having 3-10
C atons, unsubstitut caetefr a "&%F?'PEH Bi%d? ﬂ%/g havi ng 2-12 C atons,

unsubstitut ed sub ving 6-14 C atons, unsubstituted or
substituted ar yﬂ%’ Kyl a%@#%gdﬁlg} %’hgt ons, unsubstitut ed or substituted,

satur & ed, unsamypagedach, indeparidentiyesf enecyndithér, deavtend, 8- 3ordons and
1-3 hetero atons sel ectgd fromN, O WO 2005/042520 PCT/ EP2004/ 011550
-19 C C an

n denotes 1, 2 or 3,
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.
10
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. The term solvates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
15 form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alkoxides.

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
20 called prodrug compounds.

The term prodrug derivatives is taken to mean compounds of the formula |

which have been modified by means of, for example, alky! or acy! groups,

sugars or oligopeptides and which are rapidly cleaved in the organism to
25 form the effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds

according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995).

30 The expression “effective amount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,



5 10 15 20 25 and S, or unsubstituted or substituted, saturated,
unsaturated or aromatic heterocyclylal kyl having 3-10 C atons and 1-3
het ero stopmseglsected fromN, 0 and S, Hal denotes F, FOT/ER2004011850 m p,
g each, independently of one another, ggnote 0, 1, 2, 3 or 4, andn
denotes 1, 2 or 3, and pharnaceutical?y usabl e derivatives, solvates and
stereoi soners thereof, including mxtures thereof in all ratios. The
invention also relates to the optically active forns (stereoi soners), the

enant i omer nifBPor RGAER EBiolddital G MEREATEBPSNSEWhIdhas RvdgRt & and sol -
vates of these conpounds. The term sol vates of the conpounds is taken to

mean adductdesiredoforiexemple dye reseaschenorahysitiant he conpounds which form
owng to their nmutual attractive force. Solvates are, for exanple, nono-
or di hydrates or al koxi des. The term pharmaceutically usable derivatives

is taken t i Xoressidhe g@é& - aﬁgjmﬁuaé}%@g@ﬁrdingto
the i nvent ﬁgﬁﬁic?r{éﬁ%eso- gg’h fahdé%?% rugﬁcég%gggﬁds. The tertm pr odr ug
der i V@t i vesamountakttioh t companedowittpalcodespbnding subieatiwhd haswhotie-have been

nodi fied by neans of, for exanple, al kyl or a‘PCﬁ/l groups, sugars or
ol i gopept i d&V%@'%F@Hnﬁﬂ@sr@BifH'I‘Q)’V'BQé;&%Eq‘F e organismto formthe

effective di . " t . LN de
bi odeg_radagﬁ‘gp W@%&merﬁ b%,r{ggg%\fer{ﬂ%\éeﬁgoér%%ﬂ%@ gg?(')r |srl?g§#"(1)l_ t he
I nvent1 on, dir@mé@&@ndihed, cérﬂblamtﬁdi_sbﬂierld? sidé-efféctsRiradiso theldsductidn67
(1995). 30 The expression "effective anpunt” denotes the anpunt of a

medi carment inthe progreps of awliseasec gpndiion s disgydedi ent whi ch causes in a
ti SSuy system WO 2005/ 042520 PCTI EP2004/ 011550 -20

C

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to mixtures of the compounds of the formula |
15 according to the invention, for example mixtures of two diastereomers, 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.

For all radicals which occur more than once, such as, for example, R

20 their meanings are independent of one another.

Above and below, the radicals and parameters R', L, R”, R> m, pand q
preferably have the meanings indicated for the formula I, uniess expressly
stated otherwise.

25
Above and below, the radicals A’ are preferably, independently of one
another, selected from the meanings indicated for the for the radicals A,
unless expressly stated otherwise.

30 In the definition of A, alkyl is preferably unbranched (linear) or branched,

has 1, 2, 3,4, 5,6, 7, 8, 9 or 10 C atoms and may be substituted. In the



ani mal or human a biol ogi cal or nedical response which is sought or
desired, for exanple, by a researcher or physician. 5 10 In addition, the
expr essiwo 20dsharsapeut i cal |y effective amount” denot es BECI/ER20D4/0M1556hi ch,
conpared with a corresponding subj ect jgho has not re- ceived this anount,
has the foll ow ng consequence: inproved treatnent, healing, prevention or
elimnation of a disease, syn- drone, condition, conplaint, disorder or
side-effects or also the reduction in the progress of a disease,

condi ti on odeffitié BFA,; sUbEtitGsERA 19 BntdNg/ aadibhl aabéscrifddsntthisserrount "
al so enconpasses the anmpbunts which are effective for increasing nornal

physi ol ogi ction, fwhich has 1-T, prefereblyheSiandparticulagy prefesably ds3 subsiitidt ur es of
t he conpounds of , the fornul a | ccording . tp.the inyention, far, exanpl e
i xt ur s ofeRsovbicRareRERrEARY seeted fFoprat i BRI LA , 8.5 TPy
L4 15 102k, NHOShON(@kiOh WIS SIk I 8 3P0 dchiBba dbove Ridas by

m xtures of stereoisoneric conpounds. For all radicals which occur nore
t han ®nce, enably assubfstituted atinll @s describedhabovedarthe gefiaitioni ofdesebdent  of

M p and o SUHERAKIRAHGETY RESTREARY AGEoies AT KUl e R elasoribada ||
unl ess_exprass)eyin hithadr ¢ AERI figve Boed RaECAN By Fobor ERBrinadigial s A
are preferably, 1 ndependently of one anot'her, selecte rom t he meani ngs

i ndi cated fgxarhpie 4 perchittinated opperfiorinatddairyleradices SiFlvofihé! @ed/ot her wi se.
30 In the definition of A alkyl is preferably unbranched (linear) or

branched, ehlerine-spbsttuten akkyl mdicals gf this typeirreterablyrhavents 23 4oer
substhput edg o il PRGSO e: Gnidfor driGne-suBStRatd alkyt radicals are
O perfluorinated alkyl radicals, in particular trifluoromethyl| radicals. Unsub-
stituted or substituted alkyl particularly preferably denotes methyl, further-
more ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, fur-
thermore also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethyl-
15 propyl, 1-ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,
2,2~ 2,3- or 3,3-dimethylbutyl, 1- or 2-ethyibutyl, 1-ethyl-1-methyipropyl,
1-ethyl-2-methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore par-
ticularly preferably trifluoromethyl. Atkyl very particularly preferably
denotes an alkyl radical having 1, 2, 3, 4, 5 or 6 C atoms, which may be

20 chlorinated and/or fluorinated as described above, and is, in particular,
o selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl and 1,1,1-
trifluoroethyl.
25 In the definition of A, unsubstituted cycloalkyl is preferably selected from

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl or cycioheptyl. In the defi-
nition of A, substituted cycloalkyl is a cycloalkyl radical as described
above which has 1-7, preferably 1-5 and particulaﬁy preferably 1-3 sub-
stituents, which are preferably selected from Hal, in particular Cl and F,

30 OH, Oalkyl, NH, and N(alkyl),, in which alky! is as described above and is
preferably unsubstituted alkyl as described above.



5 10 15 20 25 30 definition of A substituted alkyl is an al kyl radical
as described in this sec- tion, which has 1-7, preferably 1-5 and

parti cul 30 200894252 ably 1-3 substitu - ents, which are PGA&P24HHL550
selected fromHal, in particular d angoE, OH  Gal kyl, NH2 and

N(al kyl )2, in which alkyl is as described above and is pref- erably
unsubstituted al kyl as descri bed above. In the definition of A sub-
stituted al kyl particularly preferably denotes an al kyl radical as
descri bed above in which 1-7 H atons have been replaced by F and/or

chlorine, for  exappl.e a_perchlorinated or perfluori.nated, al.kyl radical.
FI uor: ne- aﬁ'ﬂﬂ?ﬁ éeg;ﬁt'grr‘ pﬁ@ é’[]ﬁ'é?sftlltﬂtlegc?clﬁq’%ﬁﬂ(yr' é{%géﬁ‘h@atﬁﬂhﬁi@y@lyﬁe |
r ef er abl 1 13, . ; f | e d/ or
Ehl ori ne- Zu@ﬁ‘t‘ﬁpéﬁ;g%kﬁﬁ V%%n geﬁgﬂgg&ﬁﬁ{rjﬁﬁﬁﬁ%%ﬁ ﬁf‘ﬁth?gdi cal s,
i n particul @enbte 1 ltoi6r Thetragical Sglitsal prefdrablytstands fortarourisrasched ot ut ed

al kyl 5oart icularly preferably denotes nethyl, further- nore ethyl,
propyl® i soprapshed akyhnadicat gs deprribed abgve.rarfeulagyretargply, w1 or

t hernore al tyl s 1y - . | y, . 1- - .
2 o ot hy 2 28 0yl 2.8 a1 e HePRoH oA Sybstuded shosyaRiisan | pencyi
1,1-, 1,2-, glkckyalkyPratical&sSdeseribddabdvERitivh PaEYVI-7, dreférabRr £andut yl
1-ethyl -1 -nethyl propyl, 1-ethyl-2-methyl g_ropyl , 1,1, 2-or
éL, _2],: I2-tr| nelplayu;w%ﬂwplrefembﬂmfaw?p@twr?tsxw @Paareﬁrpfeez@melgcted frolmk |

ri fluorome . ver ul.a ref er enotes a
radi cal haviftf): lﬂpa[,hty,lgl,ar g),l %982{ @5&3[@@“ 'i‘%lﬁﬁﬂ%yl)b.én Wé“@’b?&ﬁ@?eé

Py om et hyl 2SR Do A ares crdfefoly thubStitich BRYfas dodiriped P ot
Qert-butyl , gooveyl , hexyl, trifluoronethyl, pentafluoroethyl and 1,1, 1-
trifluoroethyl. In the definition of A wunsubstituted cycloal kyl is
preferably selected from cyclopropyl, cyclobutyl, cyclopentyl,

cycl ohexyl I . i 1] ,gé,.p '

cycl oal kyl ﬁor%ﬁ%&@%ﬁf tb%dbggrlﬂ%g{s 4 é@écrﬁ %&c{%earégl e mﬂ*%@“&ﬁgd fr 7,
preferably Ybranetst givalent hlyardcariporefadicdl havingd1SI0€ gdmb! abWhi ch are
prefer&bl y selected fromHal, in particular and F, , Qal kyl, NH2

and N(al kyl )24 G atams, ovhieh kiay eptienallidayei bédpreierablyah® ard particu-
larly preferably 1-3 substituents, which are preferably selected from Hal, in
particular Cl and F, OH, QOalkyl, NH, and N(alkyl),, in which alkyl is as de-
scribed above and is preferably unsubstituted alkyl as described above.
Unsubstituted alkylene preferably stands for methylene, ethylene,

20 n-propylene, isopropylene or n-butylene and in particular for methylene or
c. ethylene.

In the definition of A, unsubstituted ary! is preferably a benzene ring, for

example a phenyl radical, or a system of benzene rings, such as, for ex-
25 ample, anthracene, phenanthrene or naphthalene ring systems or radicals.

In the definition of A, substituted aryl is an aryl radical as described above

which has 1-7, preferably 1-5 and particularly preferably 1-3 substituents,

which are preferably selected from Hal, in particular Cl and F, OH, QOalkyl,

NH. and N(alkyl),, in which alkyl is as described above and is preferably
30 unsubstituted alkyl as described above.



preferably unsubstituted al kyl as descri bed above. WD 2005/ 042520
PCT/ EP200 4/011550 -22 C C5 10 15 20 25 30 In the definition of A

unsubst iwgbaBosdsds@xyal kyl is a radical of the fornul a pcakRodde1a55CH2) , , ,
in which u and v each, independently 25 one another, denote 1 to 6. The

radical C' H2,+1 preferably stands for“an unbranched or branched al kyl
radi cal as described above. Particularly preferably, u=1o0or 2 and v =
1, 2, 3 or 4. In the definition of A substituted al koxyal kyl is an

al koxyal kyl|nrigpg id%ﬁhiti%‘r‘a S QIHsQEQtitﬁFéﬁ’Srymk)ﬂhs BAsaryt radidyl) abehifby 1- 5 and

particularly preferably 1-3 substituents, which are preferably sel ected
from Hal, abovessdninectex toGin alkylefe radjcabak ldgfinedidboxadExgmplesiof2 , in

e
207G at o P HEPAgToaY R HpATou XRnRYt ant BRPRERIP, HREUER, 77! "
pref edabl y ritién ahd, pabstitated argldiky| s ah ergalky| dedical Wsxddscribatd mbowki ch are

preferably selected fromHal, in particular d and F, OH Qal kyl, NH2
and N(al kylwhich has i eref 1i5sangd pagicularly preferabiy - 3supstiienitsf er abl y

unsubsti t ut | Kyl ol \/ - U | tALt | kyd

preferably @&8ﬁ@§¥f’5$é@i§fele%g& ngglng' Bé’ﬂ@%;g@iﬁeﬁ 4%'0%’;%1 ene or

n- butyl ene QARG aha NaIK)G UhWhiéiP aIkyRIshed 88scriled Sidue &REis praférably

definition of A unsubstituted aryl is preferably a benzene ring, for

exanpl e a pinsupstituied alky) as descriljed shovd. benzene rings, such as, for ex-

anpl eqnant hracene, phenant hrene or naphthal ene ring systens or radicals.
Qn the definition of A substituted aryl is an aryl radical as described

bove - whi g thaHetinifionfofed, UrRBbtithitet SraBH! LRstaratdd BF akémhatty 1-3

substituents,
heterocyclyl is a heterocyclic radical having 2-7 C atoms and 1-3 hetero

atoms selected from N, O and S. Examples of preferred unsubstituted
saturated heterocyclyl are 1-piperidyl, 1-piperazyl, 4-morpholinyl, 1-pyr-

15 rolidiny!, 1-pyrazolidinyl, 1-imidazolidinyl, tetrahydrofuran-2-yl and tetra-
hydrofuran-3-yl. Examples of unsubstituted, unsaturated or aromatic
heterocyclyl are thiophen-2-yl and thiophen-3-y|, furan-2-yl and furan-3-yl,
pyrrol-2-y| and pyrrol-3-yl, 2-, 3- and 4-pyridyl, 2-, 4- and 5-oxazolyl, 2-, 4-
and 5-thiazolyl, quinolinyl, isoquinolinyl, 2- and 4-pyridazyl, 2-, 4- and

20 5-pyrimidyl, and 2- and 3-pyrazinyl. In the definition of A, substituted satu-

C rated, unsaturated or aromatic heterocyclyl is a heterocyclic radical as de-

scribed above which has 1-7, preferably 1-5 and particularly preferably 1-3
substituents, which are preferably selected from Hal, in particular Cl and F,
OH, Oalkyl, NH. and N(alkyl),, in which alkyl is as described above and is

25 preferably unsubstituted alkyl as described above. Examples of substi-
futed, saturated, unsaturated or aromatic heterocyclyl and in particular
substituted saturated heterocyclyl are 1-(4-methyl)piperazyl, 4-methyl-
piperazin-1-ylamine, 1-(2-methyl)pyrazolidinyl and 1-(3-methyl)imidazoli-
dinyl.
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whi ch are preferably selected fromHal, in particular d and F, OH,

Cal kyl, NH2 and N(alkyl)2 , in which alkyl is as described above and is
pr ef er abwo 2005162820t | t ut ed al kyl as descri bed above. WOPCBEP2I®4DEIZS0

PCTI EP2004 /011550 -23 VvV C5 10 15 2?@5 In the definition of A
unsubstituted arylal kyl is an aryl Ical as defined above connected to
an al kyl ene radi cal as defined above. Exanples of preferred
unsubstituted arylal kyl radicals are benzyl, phenethyl, phenyl- propyl

and phenyl bir tHe defthiion pBA} unsuwatutdctedmtéroemynanma hyleterboydipiaradef | -
nition of A substituted arylalkyl is an ary l@ﬁ/ r adi cal as descri bed
above whi chakasdefined abevecamnectad to éﬂ@”ﬁﬁ?"ﬁ igali 35 gefiriad appve- 1- 3

substi t uent r ul ar d
o E o B g Herrtygh Bt A Shien iRe oL ERIANAT, ‘?ﬂ%e*’@v@éfa‘é#a’i cribed

above and i $ad1f;§lf@§ G&drubeurébd%twﬁmh@ﬁsaﬂ-kybreﬁéra@ﬁﬁm éﬂﬁtﬂpéﬂ@:ﬂ%rlw n the
definition of A unsubstituted saturated, unsaturated or aromatic

het er Scycl ypreferably dt3 sdbstiuents, whichaaretpiefargbly-selectad fiom Hall inparhet er o

| d f f d b d
Sl Urared nhEda T anBiF. DA Oalky, KidBd Ryl B i TG IR B o
1-pyr- roli @bﬁb{éq aBoWéﬁé% bﬂéfébdbly dnsipsiagieli ikl ds. ddsefibal ook ur an- 2-yl

and tetra- hydrofuran-3-yl. Exanpl'es of unsubstituted, unsaturated or
aromatic het erocyclyl are t hi ophen-2-yl and thi ophen-3-yl, furan-2-yl

df 3- | - d -3- 3- d .' |, 2-,
o and o hsicarihont arid é\ﬁen%wﬁﬁér@%kﬁg hinkayioHs PararaRt e - 5.

d 4 id | th
oo e dagNbitiofof AloreeSbn agiy 'dBiokhondBlin tREYefinfibl i Atbo |1 the

eterocyclyl is a heterocyclic radical as de- scribed above which has
1-7, preferahly 1-5 and particularly preferably 1-3 substituents, which
are pref erall ys Seafecablyi selestad-fiom AwheretA is e detined ahove andyheren| ky !

NH2 and N alpkgfle}gbly s&n\%' fspuﬁél.lftyétctutadaa?\d?&sﬁfds? ﬁﬂe&%‘ﬂ(ﬁ aﬁ@qn p%rticu-

lar for methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
15 pentyl, hexy!, trifluoromethyl, pentafiuoroethyl, andfor 1,1,1-trifluoroethyl,
COOH, COOA; in which A is as defined above and preferably stands for
unsubstituted or substituted, particularly preferably unsubstituted alkyl and
in particular for methyl or ethyl, SO;A, in which A is as defined above and
preferably stands for unsubstituted or substituted, particularly preferably
20 unsubstituted alkyl and in particular for trifluoromethyl, methyl or ethyl, CN,
C NO,, Hal, in particular F, Cl and/or Br, and C(=0)A, in which A is as de-
fined above and preferably stands for unsubstituted or substituted alkyl,
unsubstituted or substituted, preferably unsubstituted, saturated, unsatu-
rated or aromatic, preferably unsaturated or aromatic, heterocyclyl and in
25 particular for thiophen-2-yl or thiophen-3-yl.

R' is particularly preferably selected from F, Cl, Br, methyl, ethyl, propyl,
isopropyl, butyi, isobutyl, sec-butyl, tert-butyl, trifluoromethyl, pentafluoro-
ethyl, 1,1,1-trifluoroethyl, CN, NO,, COOH, COOCH3;, COOCH,CHj,

30 SO,CHs, SO,CF5and C(=0)A, in which A stands for thiophen-2-yl.



preferably unsubstituted al kyl as descri bed above. Exanples of substi-
tuted, saturated, unsaturated or aromatic heterocyclyl and in particular
subst i t uWER20051042626 ed het erocyclyl are 1-(4-nethyl) pi p@CAEPRIVINIESO hy| -

pi perazin-1-ylam ne, 1-(2-nmethyl)pyrazpdidinyl and 1-(3-nethyl)imdazoli-
di nyl. 30 WD 2005/ 042520 PCT/ EP2004/ 011550 -24 C 5 10 In the definition
of A unsubstituted heterocyclylalkyl is a heterocyclyl radi- cal as

defi ned above connected to an al kyl ene radi cal as defined above. 1In the

definition & ig\partiduidriyt prieferabht selected|fidnaimethyl; rifluchemethyt, | Gl Brky|
radi cal as descrjbed above ich has 1-7, preferably 1-5 and rticularly
bref orably €1 Nap OO GQOH: SUHs FcBiraih. o Wi ARl - | n
par - ticulagﬂéﬁhéﬁgéﬁi OH, Calkyl, NH2 and N(alkyl)2 , in which alkyl is
as de- scribed above and is preferably unsubstituted al kyl as descri bed
above. The comments and neani ngs indicated in the previous paragraphs in
t he efinition of A preferably apply correspondingly_in the definition
of A %oo. (napreferes epbadimentpRefseteleripdSearsmeathyk rldoromet.d A is as
defi ned abotgr (h;mwe preferably stands for unsubstituted and/or
substituted @E@I and in particu- lar for nethyl, ethyl, propyl,

| sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trifluoronethyl, pentafl uoroethyl, and&or 1,1, 1-trifluoroethyl, COON,
COOA: i n whileh further prefereéd matbogirent, hds pelectadhisom GNaN@:, CEOH,

unsubsti t ut upst Wt uted, pacticul arly, preferably unsuhstituted al kyl
and in par ﬁh@?sﬁ , gg}?bﬁfgﬁ%’l C@"%)é\b mwﬁ@é},ﬁ?aqcﬁs @ﬁk%ﬂpﬁerﬂ‘ “Ys defi ned
above 1@nd preferably stands for unsubstituted or substituted,
rticularly preferably wunsubstituted alkyl and in particular for
trifl uor oneRlyis preferably setectedfrom ANvheR is Bisldefined mbove @andinere, C
and/or Br, and C(=O A, |n which Ais as de- ) ) .
preferably ‘stands for unsubstituted and/or substituted alkyl and in particu-
lar for methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl,
pentyl, hexyl, trifluoromethyl, pentafluoroethyl, and/or 1,1,1-trifluoroethyl,
15 COOH, COOA, in which A is as defined above and preferably stands for
unsubstituted or substituted, particularly preferably unsubstituted alkyl and

in particular for methyl or ethyl, CN, NO,, Hal, in particular F, Cl and/or Br.

R" is particularly preferably selected from unsubstituted or substituted
20 alkyl, in particular methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyi,
C tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl, 1,1,1-trifluoro-
ethyl, and halogen, in particular F, Cl and/or Br. R" is very particularly
preferably selected from methy!, ethyl, propyl, fluorine and bromine.

25 L preferably denotes O, S or CH,, particularly preferably O.

R%is preferably selected from A, where A is as defined above and here
preferably stands for unsubstituted and/or substituted alkyl and in particu-
lar for methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-buty!, tert-butyl,
30 pentyl, hexyl, trifluoromethyl, pentafluoroethy!, and/or 1,1,1-trifluoroethyi,
Hal, in particular F, Cl and/or Br, CN, NO,, COOH, CONH,, NH,, and NHA,



fined above and preferably stands for unsubstituted or substituted al kyl,
unsubstituted or substituted, preferably unsubstituted, saturated,

unsat u- W&x2005/#2528r omat i ¢, preferably unsaturated or aPEREPR4/011550
heterocyclyl and in particular for tlpgphen-2-yl or thiophen-3-yl. R is
particularly preferably selected fromF, d, Br, nethyl, ethyl, propyl,

| sopropyl, butyl, isobutyl, sec-butyl, tert-butyl, trifluoronethyl,
pentafluoro- ethyl, 1,1, 1-trifluoroethyl, CN, NO2, COQON, COOCHS,
COOCH2CH3, NO&ERO0ACCONHARNIITONAR', imwhichdhand &' anelasfdsfined

t hi ophen-2-y]. WD 2005/ 042520 PCT/ EP2004/.011550 - R, is.particularly
preferably éé?\é%?@épf? mﬁﬁls Toy UnspBgpt Wy?l'fbsé?m@j', pﬁ'&{aﬁlﬁ@ NC2,
COC]—ICCII:HE e Ay Mo ' a42-yl. 5
In a prefer reeJ enbo ‘.‘?#Z‘Brﬁi“&%dq."?'fgpé@{aéﬁﬂ?%mﬁﬁgwwmﬂg% hyl ,

F, O and Butyl lisolutilsebdutyls terebutytioeetbyti nent, R is sel ected from CN,

NO2, ,  COOCH3, S2CH3 and C(=O)A, in which A stands for
t hi ophen-2-yl. a C 10 15 20 25 R is preferably selected fromA, where A

i def i ang , I ; [ d/
subet it ut ed /Oy, PHefdtanly SiGEBH Abrt ESCS B, Mool ihgh, rbpgt anc! of
i sopropyl, dpydpyl ahl isdbutyesed by, tettasutylb tifioromethiyl, yventafiiorio-
trifluoromethyl, pentafluoroethyl, and/or 1,1,1-trifluoroethyl, COON,
OO0, i n vihPEWLA,§ 3-EEUGERtICAL NN@x, Ak, NHEHs AUGH2, GROH, or

unsubsti t ut u Lt uted, | C L, X or | n At ed al kyl
and in par ?ﬁ:@{;ﬁz eﬁd%fﬁe? @6“&h§@%3@w%¥0'%iﬁ%m¢@azar F, d
and/ ortOBr . §02b$43f)aﬁaiml‘,lm:r3! y preferably selected fromunsubstituted or
bstituted alkyl, in particular nethyl, ethyl, propyl, isopropyl,
utyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, trifluoronethyl,
pent af | uoroephyl , 1, 1.1-trifluorqg- ethyl nd hal oge I n rticular F,
d and/or BR '%”ériysp%f’%"aﬂé{rp{ ?‘%ﬂ&ﬂy |39@6téd from me{hy?, ethyl, mehoxy-
carbonyl, ethoxycarbonyl, NH,, CONH,, CONHCH;, CONHCH,CH; and
CON(CHa),.
15
E, G, M, Q and U each, independently of one another, stand for a C atom
or an N atom, where at least one thereof, E, G, M, Q or U, preferably
stands for N. One, two or three, particularly preferably one or two, of E, G,
M, Q and U preferably stand for an N atom. If one selected from E, G, M,
20 Q and U stands for an N atom, M, G or Q preferably stands for an N atom.
C If two selected from E, G, M, Q and U stand for N atoms, E and M or U and

Q preferably stand for N atoms.

The substituents R? preferably bond to carbon atoms. If one or more of E,

25 G, M, Q and U stand for C atoms, each C atom is therefore preferably
selected from CH or CR? where R? is selected independently on each
CR%

The E-, G-, M-, Q- and U-containing aromatic or preferably heteroaromatic
30 radical bonded to L is therefore preferably selected from phenyl, pyridyl,
pyrimidyl, pyridazinyl, pyrazinyl, triazinyl, preferably 1,2,4-triazinyl and



preferably selected fromnethyl, ethyl, propyl, fluorine and brom ne. 30
L preferably denotes 0, S or CH2, particularly preferably 0. R2 is
preferably selected fromA, where Ais as defined above and here

pr ef er abW 200543820f or unsubstituted and/ or substit ut ed PEITAEPROOA/GEISSH
particu- lar for nmethyl, ethyl, propylg7isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl, hexyl, trifluoronethyl, pentafl uoroethyl,
and/or 1,1,1-trifluoroethyl, Hal, in particular F, d and/or Br, CN,
NO2, COOH, CONH2, NH2, and NHA, WD 2005/ 042520 PCT/ EP2004/011550 -26
NAA' | COOA, 1 hithazing, pmti@marly' preférably frormmyridy!, @:yénﬁ@yldaynidazﬁhylabove and
preferably stand for unsubstituted, or sub ted, Iarl

preferably éﬂéwgﬁ'?ﬂ@é@ 4] 'C‘é{ﬁﬁfrpﬂ'% ¥i @UHW”VB&;}IM

I sopropyl, nhgky or' +bl Péto\‘ltwo gp&rt%hté RDEeI‘éE{Bd IH
particul arIy prétera y se Xted romF, yl, propyl
i sopropyl, pehgéntly sfodng shothegowtich dre preferathylbphded rtm blﬁ‘,latmnmf lthye |

pent af5l uoro- ethyl, 1,1, 1-trif]luoroet hyI NH2, NHCH3, N(CH3) 2,
COOH, “coocHabovememtionsd arenasic abbeifra8 fﬁﬁ@{mle CON(CH3)2, C 10
S2CH3, and S02CF3. R2 is very particularly preferably selected from
net hyl , ethyl, nethoxy- carbonyl, ethoxycarbonyl, NH2, CONH2, CONHCH3 |,

CONHCH2CH3  raoed p GO(i€igseferakiip dBforeht B6mD. F!“ambﬂxlaﬂy@fléfekélﬂ cis dif-
i ndependent | y of one another, stand for a C atom or an N atom_ where at

| east one tfﬁ-neebirom@ agd invadditien ppor gisdifiesentfrom a Rastiqulariwprefaea- t wo or

et o abr . EBARRIS B R DRt St sl afirentirod 61 U6 ana o

t andd0f or an N atom M Gor Qpreferably stands for an Natom [If two
|l ected fromE, G M 0 and U stand for N atons, E and Mor U and
m preferably denotes 1, 2 or 3 and particularly preferably 2 or 3.

p preferably denotes O or 1 and particularly preferably O.
q preferably denotes 0, 1 or 2, particularly preferably O or 1, or likewise
preferably 1 or 2.

15

Preference is furthermore given to compounds as described above/below

in which

R? denotes A, COOA, CONA or CONH,, and

q denotes 0O, 1 or 2,
20 and pharmaceutically usable derivatives, solvates and stereoisomers

c thereof, including mixtures thereof in all ratios.

in the compounds of the formula I, the group

25 E-—G\
\
L— M
U-:Q\/\ 2
(R%)q

is preferably selected from
30



Q preferably stand for N atons. The substituents R2 preferably bond to
carbon atons. If one or nore of Ef, G M 0 and U stand for C atons, each
C atom | WO 2085/642620c preferably selected from CH or CREPCT{HP2904/063559 5

sel ected i ndependently on each CR2. Ip@-E-, G, M, Q and U containing
aromatic or preferably heteroaromatic radical bonded to L is therefore
preferably sel ected from phenyl, pyridyl, pyrimdyl, pyridazinyl,
pyrazinyl, triazinyl, preferably 1,2,4-triazinyl and WO 2005/ 042520

PCT/ EP2004/ 011550,—~=R7 5 1,3, 5-tri agini|, particularly N)T‘e§er ably from
pyridyl, pyrjium , ridazi ny| pyhazi nyhg ang - Qular from
pyridyl and pyrindyl)kwhi th optionglly~Nhas 1, 2 or 3, rably no,
one or two substituent S(m sel ected inde- (R&pdently of one an@2er, which
are preferably bonded to a C atomof the above-nentioned aronatic or

het eroaromatic radicals. mor p or qis preferably different fromO.

Partigularly preferably, mis dif- ferent fromQ and in addition p or q
i s di ff er enin Whisih lo Ramd ahaverthe meaniags indigated @bpyelpelaver @ Rere iSom 0 and

) 2d§'rt5°2389f% oty Biekiaq ol s&éﬁ”ﬂk%&]ﬁeﬁéﬁ&%@%?3?@2? Tes 0 or

1 and partiegudar |y preferably 0. q preferably denotes 0, 1 or
particularly preferably 0 or 1, or likewise preferably | or 2.
Preference is furthernore given to conpounds as descri bed above/below in

whi ch R2 denot.es C% and q denotes O, 1 or 2, and
phar maceut i &%FW%C%BB'I’% %gﬁﬂggpﬁvﬁ'gq\l&ﬂ FEs and stereoi soners

hered®, including mixtures thereof in all ratios. In the conpounds of
éue formula I, the group

L— 3
U:Q (RZ)q

15 is particularly preferably selected from

20
0
H
C N CH NH,
\ 3
7 o N— }“_\<
L N L—‘<_<N and L‘_&_=<N
o5 CH, CH,
in which L has the meaning indicated above/below,

and in particular selected from

30



25 E-G L--('" '"MU=Q (R2)q is preferably selected from 30 WO 2005/ 042520
PCT/ EP2004 /011550 -28 NN 5 (R2)q (R2)g in which L, R2 and have t he
meani ngsWiORP¥RE8 above/ below. q here is preferably g@F@@?@G’“?‘fsé‘?ﬂ 0 and
1, or likewi se preferably selected frael and 2. In the conmpounds of the
formula I, the group ¢ 10 15 E L----C -GMU QR2)gq is particularly
preferably selected fromNN L -\NI LL---?2 \NC 20 25 30 HCH_ NH2 ~
CH3 N-{ ~ LNL-CNandL~fNC

y CH NH,
\ 3
;< o N—\< ) }'—\<N
L N L—<_<N and N
5 CH, CH,

in which L has the meaning indicated above/below.

In the compounds of the formula |, the group
10

C E—G,
L—</ ™

—

15 is preferably not fused, i.e. the six-membered aromatic, E-, G-, M-, Q- and
U-containing ring is preferably not fused, but instead preferably represents
a monocyclic aromatic and in particular a monocyclic heteroaromatic ring,
since the radical R? or the radicals R? preferably do not stand for fused-on

or fusing radicals.

20
C Particularly preferred compounds of the formula | are compounds of the
formula la
R® N H
25 >—N
R'D[N% la
H
R2
(RY) AT
—~
/
U=Q

30



CH3 in which L has the neani ng I ndi cat ed above/ bel ow and |n partlcul ar
sel ected from H3 -29 510 L "NH NCH3 CH3 N -( L---

which L WAR200$@4203ni ng i ndi cat ed above/ below. In theP@Efﬁ%?ﬂ‘f@élsé? the
formula I, the group L EEGM U_ -Q (R¥g CH3 15 is preferably not fused,
I .e. the six-nmenbered aromatic, E-, G, M, Q@ and U-containing ring is
preferably not fused, but instead preferably represents a monocyclic
aromatic and in parpcul ar a nonocyclic heteroaromatic i nce the

radi cal R2 8t whid Raand & @rﬁéelﬁcé? r'ﬁ‘é?@/eflﬁ?rﬁUtOf%rﬂf‘th?r ?r&’éfé ®n or
are conpounEaINgHireaEd I 4 BaBls el SH RN medt gt o 11520
indicated as preferred, particularly preferred or especially preferred for R'.
It is particularly preferred in the compounds of the formula la for one of the
S two radicals R? or R” to be other than H or for both radicais R* and R°to be
other than H. Particular preference is given to compounds of the formula la
in which R* = Cl and R® = CF3; R* = Hand R” = CF;; R* = Hand R” = CHy;
R® = CHs;and R®= CH5; R*=Cland R®=Cl; R*= Cland R® = H; R* = CI
and R® = CH3; R*=H and R° = NO2; R*=H and R® = CN; R* = H and
10 R® = COOH; R* = H and R® = COOCH;; R* = H and R® = thiophen-2-yl-
carbonyl; and/or R* = H and R® = NH,.

Particularly preferred compounds of the formula | are compounds of the

formula tb
15 R
Rd N
H ib
S>—N
N
H
(R?)
: E—G q
R X
Uu=Q

in which R°® and R are selected, independently of one another, from the
meanings indicated for R' and particularly preferably from the meanings

25 indicated as preferred, particularly preferred or especially preferred for R’
It is particularly preferred It is particularly preferred in the compounds of
the formula Ib for one of the two radicals R° or R* to be other than H or for
both radicals R® and Rto be other than H. Particular preference is given
to compounds of the formula Ib in which R° = CH; and R*=Cl: R° = CH;,

30

and R® = H; and/or R° = CH; and R® = CHs.



-30 0 12-Particularly prefer
of the formula b 5 10 15 i
of one ar'Y@ReN5/043206m t he
preferably fromthe meani ngs
preferred or especially pref

I n the conpounds of the fornula Ia for one of the
both radicals Ra and R bto be
Particul ar preference is given to conpounds of the formula | a

to be other than H or for

Ra = d and
and Rb= CHS3;

H and Rb
Nl Ib C 20 25 30 U=Q in whi
one angther, fromthe

preferably from the meani ngs
preferred or especially pref
Is particularly preferred-
the two radicals R or Rd
Rd to be other than H.

the formia I'b in whi &R =
R = CH3 and Rd = CH3. WO 20
10

C

red conmpounds of the fornula I
n which Re and Rb are sel ect ed,

are conpounds
| ndependent |y

meani ngs i ndi cated for Rl and®@HERZ084/914330y

i ndi cat e@1as preferred, particularly
erred for R. It is particularly preferred
two radicals Ra or Rb
ot her than H.
i n which

&%g:ulga%;pé%r@ mar&go%zqﬁgé;fgﬁgulgdgrﬁ%ﬂﬁ%uﬁg% the R& = c
andRb= CHS Refahlﬁméﬁ@ NC2; Rﬁ HaEde CNI R5=Hand Rb = COON, Ra =
t hi ophen-2-y

H and Rb =
Ra = Hand Rb =
i ndependent |y of

car bonyl ; and/ or
ch R and Rd are sel ect ed,

meani pgs indicated for R and particularly

indicated as preferred, particularly

erred for R It is particularly preferred It

omppunds of the formlea Ib for one of

He oY than Hor for both radicals R and

prefyrence is given to conpounds of
CH3 Hnd Rg §; R=CH3 and Rd = H, and/or
05/ 042520\ F P2004/011@@g -31

(RY) ;o

© o e
U=Q

in which R® and R' are selected, independently of one another, from H and

the meanings indicated for R' and particutarly preferably from H and the

15

meanings indicated as preferred, particularly preferred or especially pre-

ferred for R'. It is particularly preferred It is particularly preferred in the

compounds of the formula Ic for one of the two radicals R® or R' to be other

than H or for both radicals R® and R’ to be other than H. Particular prefer-

ence is given to compounds of the formula Ic in which R® =
ClandR'=

20 = CF5 R =

=S0,CH; and R' =
=Cl:R®*=

ClandR'=
R°=HandR'=CN; R*=

Br and
CF3 R°=CFsand R'= CF5; R*=F and R' = CF3;
Cl; R® = SO,CH; and R' = COOCH;s; R® = CH; and
H; R° = Cland R = CH3; R° = H and R' = NO;;

H and R'= COOH: R®* = H and R = COOCHs;

R° = H and R' = thiophen-2-ylcarbonyl; or R® = H and R' = NH,. Very

particular preference is given to compounds of the formula Ic in which

25

R°=Brand R'=CF;; R° =

andR'= CF;; R° =
=CH; R®°=
"= COOH: R® =

30 ylcarbonyl; or R® =

SO,CH; and R" =
Hand R'= NOy; R® =
HandR' =

ClandR' =CF; R®*=CF;and R'=CF; R°=F
C:R°=ClandR'=H; R®*=Cl and
Hand R = CN: R®*=H and

COOCHS;; R® = H and R = thiophen-2-

H and R’ = NH,. Very particular preference is likewise



Particularly preferred conpounds of the fornula |I are conpounds of the
formula lc 51c (R2)g 0 10 15 20 25 30 U=Qin which Rand R are

sel ect edWQ 20¥pRAWent |y of one another, fromH and t h®CHERRPA4{41550
indicated for R and particularly prefgpably fromH and the mneanings

I ndicated as preferred, particularly preferred or especially pre- ferred
for R. It is particularly preferred It is particularly preferred in the
conpounds of the formula Ic for one of the two radicals Ror R to be

ot her t hangivesrtoreampaiindsrefdhe forenuta de in whichRbe SQ46d1s anthn H.

Particul ar pefer~4nce | kVeRn ,t poodnds of the formula ¢ in which
R = Br and 5@9%%’@rgﬁéf 38” " R=CF3 and R = CF3; R = F and
R=CF3; R=S®@CH3 and R = C; R=S®@CH3 and R = COOCH3; R = CH3 and

R =d; Re=C and R = H Re =d andR‘:CHB;1,R=HandR'=N02;
R = H and Rin theaspmpounds eftherformulaeds; Ibrand/er IR 'Rp L5 E0&AM3Q, U.Re = H
and Rg = thigphep-2-ylcarbonyl: or R = nd = NH2. Very particular
prefersence i @@%ﬁa%%&% M'BF'@Mﬁﬁ?Wgﬁ'°% in which Re = Br and
R =CF3;, R=00 and R=CF3; R =CF3 and R = CF3; Re = F and R = CF3;

R=S®2CH3 and R=C; Re =0 and R = H Re = d and R =CH3;
Re=HandR =N@reféterizedRtretbmpobiadsl oRthe-fofO0k4 | iReludes! the deferenced0GEIH3; Re

= Hand R = thiophen-2- ylcarbonyl; or, R=Hand R = NH2. Ver
particul ar FS8PER Q'QOFNWQGXWMQQPH%EDP@@?P@?Q&@UM -32

e BRI g il o T3PS idadd -

o 10 otherwise.

The compounds of the formuia | can have one or more centres of chirality
and can therefore occur in various stereoisomeric forms. The formula I en-
compasses all these forms.
15
Accordingly, the invention relates, in particular, to the compounds of the
formula I 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 part-formulae 1.1) to 1.12), which conform to the
20 formula | and in which the radicals not designated in greater detail have

c the meaning indicated for the formula |1, but in which
in .1) R, independently of one another, denotes A or Hal, pref-
erably alkyl or Hal, and
25 m denotes 1, 2 or 3;
in 1.2) R, independently of one another, denotes CH3, CF5, F
or Br, and
m denotes 1, 2 or 3;

30



In the conpounds of the fornulae 1a, |b and/or Ic, R', pL, EE G M Q
U R2 and g have the neanings indicated above/below. A reference to the

i ncl udes the reference to aPCT/ERIWAO1SHRJ

conmpound¥ORA0%/8425300 nul a |

sub-formul ae and/or part-fornmulae, in3®ticular sub-fornulae la, |Ib

and/ or
ot herw se.
chirality
formula | el I
i nvention rel ates,
whi ch at

expressed by the follow ng part-fornulae 1.1) to 1.12),
and in which the radicals not designated in greater detail
dicated for t

t he

formul a |

have gt he neanin
1.2)mR . il Ad

or Hal, and denotes 1 380 ot her,
COOPIEOLBHT BB NG, aLg)

al kyl

denot es CH3i

1.3)R,

o

10

15

20

25

30

5in 1.4 mR,

in 1.5)

in 1.6)

in 1.7)

ek

CF3, F or
10i n @(=FP)alkyl, C(=O)heterocyclyl or NO,, and

m

R1

R"

lc and preferably part-fornulae 1.1) to 1.12),
The conpounds of the formula | can have one or nore centres of
_ i n various stereoisoneric forns. The
SonpBsses al | indreeadentingf onesanether, denates e, (POH. t he

in parti
| east one of the s

and can_therefore occur

Br,

unl ess i ndi cat ed

GBI 00 SO LTRIA gL e S *

meani ngs i ndi cat edppbove. Sgemotes af erares] paéeferdtsty af oc®nmpounds may be

lent |y o'PdSHE”Q%%M‘@W’@@%‘P%@%@%& %‘39%'

and denot es

denotes 1, 2 or 3, preferably 1 or 2,

independently of one another, denotes Hal, alkyl,
CN, COOH, COOalkyl, SO-alkyl, SOsalkyl, NH.,
NHalkyl, C(=O)alkyl, C(=0)heterocyclyl or NO,,
denotes 1, 2 or 3, preferably 1 or 2

denotes Hal or A, preferably Hal or alkyl, and

denotes O or 1;

independently of one another, denotes Hal, alkyl,
CN, COOH, COOalkyl, SO.alkyi, SOsalkyl, NH,,
NHalkyl, C(=0)alkyl, C(=0)heterocyclyl or NO,,
denotes 1, 2 or 3, preferably 1 or 2,

denotes Hal or A, preferably Hal or alkyl,
denotes O or 1, and

denotes O, S or CHj, preferably O or CH;

independently of one another, denotes Hal, alkyl,
CN, COOH, COOalkyl, SO-alkyl, SOsalkyl, NH,,
NHalkyl, C(=0)alkyl, C(=O)heterocyclyl or NO,,
denotes 1, 2 or 3, preferably 1 or 2,

denotes Hal or A, preferably Hal or alkyl,
denotes O or 1, and

denotes O, S or CH,, preferably O or CH;;

whi ch conformto

DR, in
erably

05/ 042520 in



R, ml15R' pin 1.6)R, 20mR" Cn 1.7)p L R, m30R p L

PCT/ EP2004/ 011550 -33 i ndependently of one another, denotes

CODA, SOWVR 206W8#a5200( =0) A, NH2, NHA or NO2, and denot e£CI’EP20064"11§50
preferably 1 or 2; |ndependently of or®4 anot her, denotes CN, COCH,

CQQal kyl, SO2al kyI , S03al kyl, NH2, NHal kyl , C(=O) al kyl ,

C(=0O) heterocyclyl or NO2, and denotes 1, 2 or 3, preferably 1 or 2;

i ndependent|y of one anot her, denotes Hal, al kyI CN, COCH, COQal kyl,
SO02al kyl, SO3al kyf, NH2, NHaI kyl, C( O)al kyl, C(=O) heterocyclyl or N2,

cenotes by TR B hebalia P ander Hetpeg el LY T2l
al kyl, ~CN, COOH, COGal kyl, CROCIMWI' Ccﬁ(jﬁlkyk)ﬂmahﬂﬁ SOWIkNw

( O)al kyl, C(=0) heter ocyclé denot e_s or 3, preferably 1 or
2, denotes Hal or A prefer bla%YIHa@(-(Q)aﬂWkﬁ( 0)6@?&59@3@'!’ &NQ@;, and
5 m denotes 1, 2 or 3, preferably 1 or 2,
R" denotes Hal or A, preferably Hal or alkyl,
p denotes O or 1,
L denotes O, S or CH,, preferably O or CH,,
R? denotes A, COOA, CONHA or CONH,, preferably
10 COOalkyl, CONHalkyl or CONH, and
q denotes O, 1 or 2;
in 1.9) R independently of one another, denotes Hal, alkyl,
CN, COOH, COOalkyl, SO.alkyl, SOsalkyl, NH,,
15 NHalkyl, C(=0)alkyl, C(=0)heterocyclyl or NO,,
m denotes 1, 2 or 3, preferably 1 or 2,
R" denotes Hal or A, preferably Hal or alkyl,
p denotes O or 1,
L denotes O, S or CH,, preferably O or CH.,
20 R? denotes A, COOA, CONHA or CONH,, preferably
CA COOalkyl, CONHalkyl or CONH_,
q denotes O, 1 or 2,
and the group
25 E—G
— )
Uu=Q (R?),

is selected from
30



denotes 0, S or CH2, preferably 0 or CH2; independently of one another,
denotes Hal, alkyl, CN, COCH, COCal kyl, S02al kyl, SC3al kyl, NH2,

NHal kyl , wO(2003/mb2pl , C(=0) het erocyclyl or NO2, denot eBCT/EP2004011550
preferably 1 or 2, denotes Hal or A _p{fjerably Hal or alkyl, denotes O
or 1, and denotes 0, S or CH2, preferably 0 or CH2; WD 2005/042520

PCT/ EP2004/ 011550 -34 CC5 10 15 20 25 in 1.8) R, independently of
one anot her, denotes Hal, alkyl, CN, COOH, COCal kyl, S02al kyl, S03al kyl
, NH2, NHal kyl, C(=0) al kyI —O) het erocycly N02, mdenot es 1, 2 or
3, preferably 1 or 2, R Hal or %feNgbly Hal or alkyl, p
denotes 0 or 1, L denotes 9 r CH2, prefe Q or CH2, R2 denotes A
COOA, CONHA or CONH2, preferably | kyl , or CONH2, and ¢
denotes 0, 1 or 2; in 1.9) R1, |nde§g dently of one anbt her, denot es Hal ,
al kyl, CN, COOH, COCal kyl, S02al kyl ,ySQ3al kyl, NH2,  NHal kyI :

(=0 al kyl, (=0 heterocyclyl or NO2# denotes 1, 2 or 3, preferably 1
or 2, 9R denotes Hal or A, ang ef &3 Nor alkyl, p denotes O or 1, L
denotes 0, S or CH2, preferably 0 or denotes A, COOA, CONHA or

CONH2, preferably 2)CI

in which L, R? and g have the meanings indicated above:

o 10 in .L10) R" denotes Hal or A, preferably Hal or alkyl,
p denotes O or 1,
L denotes O, S or CH,, preferably O or CH,,
R® denotes A, COOA, CONHA or CONH,, preferably
COOalkyl, CONHalkyl or CONH,,
15 q denotes 0, 1 or 2,
and the group
E—-G
L— M
20 U=Q (R?),

has the meaning indicated in 1.9);

in L11) L denotes O, S or CH,, preferably O or CH.,
25 R? denotes A, COOA, CONHA or CONH,, preferably
COOalkyl, CONHalkyl or CONH.,
q denotes 0, 1 or 2,
and the group

30



COCal kyl , CONHal kyl or CONH2, q denotes 0, 1 or 2, and the group E L--<
-GM U QR2)qg is selected from 30 WO 2005/ 042520 PCT/ EP2004 /011550 -35 L
(R2) q ( R2003/682539 in which L, R2 and g have the meani RGE/EPRUAORISEY
above; C10 15 C20 25 30 in 1.10) R degwtes Hal or A preferably Hal or
al kyl, p denotes O or 1, L denotes O, S or CH2, preferably O or CH2, R2
denotes A, COOA, CONHA or CONH2, preferably COGal kyl, CONHal kyl or
CONH2, g denotes O, 1 or 2, and the group L EEGM U4 (R2)q has the
meaning indicated in 1.9); in 1.11) L d (‘)‘t%\s 0O, Sor CH2, preferably O
or CH2, R2 denotes A, COOA, CONHA ar H2, mreferably COQal kyl,

CONHal kyl or CONH2, g denotes 0O, 1 or 2,U:8\

(R?),
S has the meaning indicated in 1.9);
in .12) R? denotes A, COOA, CONHA or CONH,, preferably
COOalkyl, CONHalky! or CONH,,
q denotes 0, 1 or 2,
10 and the group

L——</ ™M

u=Q (R?),
15
has the meaning indicated in 1.9);
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios.
20
O Particular preference is given to the compounds according to the invention

selected from compounds (1) to (41):

0 ~
A\ v
T
H

F.C
1 °

(5-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-

phenyllamine
30



and the group WO 2005/042520 PCTI EP2004/011550 -36 L CE-GM </ U=Q5
has the neaning indicated in 1.9); (R2)g in 1.12) R2 denotes A CODA,
CONHA or wgQybklesassor ef erably COQal kyl , CONHal kyl or COwez/epgoodpnsses 0, 1
or 2, 10 and the group L -G M U=Q has the neaning indicated in 1.9);
(R2)q and pharmaceutically usabl e .deriVatives, solvates and stereoi soners
thereof, including mxtures thereof in all ratios. 15 20 Particul ar
preference is given to the conpounds according to the invention sel ected
fromconmpounds (1) to (41): H1 () - Chigpro-6-trifluoronethyl -1

H benzi m dazol -2-yl ) [ 4- (pyri di n-4- -
PCT/ EP2004/ 011550 N
>—N
F >_H
F

5 (2)
[4-(Pyridin-4-yloxy)phenyl](6-trifluoromethyl-1H-benzimidazol-2-yl)-

amine

0
C 10 H3C/(:[;\>_N/© @

(3)
(6-Methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine
15 CH,
Cl N —
S>—N 0] N
N H—Q @
H

(4)
(6-Chloro-4-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]-
20 amine
Br O X
N | N
Y»—N
F N>_H
F H
25 (5) F

(4-Bromo-8-trifluoromethyl-1H-benzimidazol-2-yi)[4-(pyridin-4-yloxy)-
phenyli]amine

30



-37 CC5 (2) F [4-(Pyridin-4-yloxy)phenyl](6-trifluoronethyl -

H benzi m dazol -2-yl )- amne F 10 (3) 3 H (6-Methyl -

H benzi nvde200%$/042520 ) [ 4- (pyr| di n- 4-yl oxy)phenyl]am' ne RBCTER2@4911350 20 25
(4) H (5-Chloro-4-nethyl-1

H benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl oxy)phenyl]- amne F (5) F
(4-Bronmo-6-trifluoronethyl-1 H benzimdazol -2-yi)[4-(pyridin-4-yloxy )-
phenyl ] am ne 30 WD 2005/ 042520 PCT/ EP200 4/011550 -38 F 5 (6) F
(4-Brono-64rifluoronetigr | -1 H-ben2| rdaz bl - 2 [4 (pyridin-3-yloxy)=
phenyl ]am ne 10 15 20 (5, 6 D net

H benzi m dazol - 2-yl) |n 4- phen I] (7) H3C

(4-Bromo-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyljamine

c ” Hj@[\HOC

H,C
(7)

(5,6-Dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]lamine

° Cl N\>—”/©/O\(Nj

F N
F H
® F
20 (5-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
C’ phenyllamine

Cl H

(5,6-Dichloro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]amine

25 (9)

30



F (8) F (5-Chloro-6-trifluoronethyl-1 H benzim dazol -2-yl

)[4- (pyridin-3-yloxy)- phenyl]Jamne C 25 C H (9) (5,6-Dichloro-1

H benzi nweez003/0425201 ) [ 4- (pyri di n- 4-yl oxy) phenyl ] am ne 38CHERB2Q065042520
Cl d H (10) PCT/ EP2004/ 011550 (5, 6-Digdloro-1

H benzi m dazol - 2-yl ) [ 4- (pyridi n-3-yl oxy) phenylJamne O H (5-Chloro-1
H-benzi m dazol - 2-yl) [ 4- (pyri di n-4-yl oxy) phenyl Jamne 15 4 (12) H

(5-Chl oro-1 H benzi m dazol -2-yl)[ 4- (pyr| di n 3-yl oxy) phenyl Jam ne 20 (13)

H (4-Methyl -1 H benzi m dazol -2-yl) -yl oxy) phenyl Jam ne 25 30
-39 WO 2005/ 042%%0 PCT/ EP2004/011 40

\>—N

CI
(10) g
5 (5,6-Dichloro-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyllamine
O X
oS -
S>—N
- H
10 N
C (11)

(5-Chloro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine

0
. CIU;%”O \(Nj

(12)
(5-Chloro-1H-benzimidazoi-2-yi){4-(pyridin-3-yloxy)phenyllamine

N
C S>—N N"
N H

(13)
(4-Methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyllamine

25

30



G 5 (14) F (4-Chloro-6-trifluoronethyl -

H benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl oxy)- phenyl]Jamne F C 10 V 15 F

(15) F (WOQ00ye43s®-trifl uoronethyl -1 PCT/EP2004/011550
H benzi m dazol - 2-yl ) [4- (pyri din-3-yl oxy)- phenyl ] amne 20 (16) H

(4,5-Dinmethyl -1 H benzi m dazol -2-yl)[4-(pyridin-4-yl oxy)phenyl ] am ne

17 () (5-Chloro-6-nethyl-1

H- benzi m dazol -

H-ben2|mdazol 2-yl) [ 4- pyr|d|n 4

PCT/ EP2004/ 011550 -41¢1 C Cl 5 10/‘}4}@}} rifluoronethyl -
\>—~ &

10

15

20

25

30

( 14)
(4-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl){4-(pyridin-4-yloxy)-
phenyljamine

N
N P
FY@N%” N
F H
F

(4-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-

(15)

phenyljamine

CH, 0.
>y ’
N H

(4,5-Dimethyl-1H-benzimidazol-2-yl)[4~(pyridin-4-yloxy)phenyllamine

0]
perPege

H.C
(17) °
(5-Chloro-6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]-

(16)

amine

25

2-yl) [ 4- (pyr| di n-4-yl oxy) phenyl]- am ne 30 WD 2005/ 042520
1} phehyl]am ne F F1 C(18) 3



(5-Chl oro-6-net hyl -1 H benzi m dazol - 2-yl ) [ 4- (pyridi n-3-yl oxy) phenyl ]-
amne F C 20 25 (20) F (4,6-Bistrifluoronethyl -

H benzi nWeh2005/042530 ) [ 4- (pyri di n- 3-yl oxy) - phenyl ] an ne PET@P2¢48/011550
2005/ 042520 -42 F PCT/ EP2004/ 011550 (249 -F

[ 4- (Pyridin-3-yl oxy)phenyl](6-trifl uororret hyl -1 H benzi m dazol -2-yl )-
amne 10 15 20 ( ) H 22 H3C (6-Methyl -

H benzi m dazol - 2-yl)[4- (pyridin- 3 yl oxy) phenyl Jamne (23) H

(4,5-Dinmethyl -1 H benzim dazol - 2- 4- [l - 3-yl oxy) phenyl Jam ne O
a 25 (24) H(5- %’II or o- 4- rrethyl
H benzi m dazol - 2- ; phe am ne 30 WO 2005/ 042520

H,C
(18)
5 (5-Chloro-6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl}-
amine
F
F F o
X
C 10 N | PN
A\ N™
F N>—H
F H
19 F
(4,6-Bistrifluoromethyl-1H-benzimidazol-2-yl)[4~(pyridin-4-yloxy)-
15 phenyllamine
F

F F
O X
N -
>—N N

20 F N>—H
| © F "

200 F
(4,6-Bistrifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyllamine

25

30



-43 5 PCTI EP2004/ 011550 (25) H (4- Met hyl -

H-benzi m dazol - 2-yl) 14- (pyri di n- 4-yl oxy) phenyl ] am ne ; %]
(5, 6- Di MMOPPS/M260enzi mi dazol - 2-yi ) [ 4- (pyri di n- 3-yl oxffﬁﬁé’ﬁ%“]”

Br 15 20 NH CH3 N Met hyl -4-[4-(bronot42£1 uor onet hyl -

H benzi m dazol - 2-yl am no) - phenoxy] pyri di ne- 2- car boxam' de (27) CH3
(4-Bromp-6-trifluoronethyl-1 H benzim dazol-2-yl)[4-(2, 6-dinethyl -
di n-4-yl oxy)phenyl]am ne 30 WD 2005/ 042520 PCT/ EP2004/ 011550 -44

2-[4- (Pyridin-4-yl oxy) phenyl am no] - henfd e -5-carbonitri
15 (30) CH3 [4-(2-Am no-6- thylp |n4ylox phenyi ] (4-brono
6-triflu oro- rrethyl |md 0 yI)
F
5 (21)

10

15

20

25

30

[4~(Pyridin-3-yloxy)phenyl](6-trifluoromethyl-1H-benzimidazol-2-yl)-

amine
o0
N
4
I ~
N H
H
(6-Methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyllamine
CH, o) N
H,C N l _
S>—N N
N H

(4,5-Dimethyl-1H-benzimidazol-2-y!)[4-(pyridin-3-yloxy)phenyl]Jamine

CH, O~
D—N N
N, H

H.C
22) °

(23)

(24)

(6-Chloro-4-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]-

amine

pyrim
5 (29)
le C 10



G C20 (31) iN CH (4-Chloro-6-trifluoronethyl-

H benzi m dazol -2-yl)[4-(2, 6-di methyl - pyrim din-4- yI oxy) phenyl jam ne 25
30 Cl (3WP 209§04250- ( 2- Ami  no- 6- net hyl pyri mi di n-4-vyl ox}’FW@WW}“(]ﬁQ:hI or
0-6-trifluoro WD 2005/ 042520 PCT/ EP2043. 011550 -45 net hyl -

H benzi m dazol - 2-yl ) am ne 5 (33) (6-Nitro-1 Hbenzim dazol 2 yl)[ 4-
(pyridin-4-yloxy)phenyl]amne C 10 15 (34) Methyl

2-[4- (pyridin-4-yl oxy) phenyl ani no] 3H— benzi midazol e-5-car- boxylate C

20 25 (35) 2-[4-( 4 di n-4- y |_.no] - 3H-benzi m dazol e
-5-carboxylic acigd 30 V\D 2005 20 PUT/ EPR004/ 011550 - 46
\H &

(25)

5 (4-Methyl-1H-benzimidazol-2-yl)[4-(pyridin4-yloxy)phenyllamine
O AN
H,C N I P
>N N
10 H,C N
(o) (26)

(5,6-Dimethyl-1H-benzimidazol-2-yi)[4-(pyridin-3-yloxy)phenyllamine

Br
F F
N 0] N \\l/ CH,
15 F J\ I N
~
N N
H H
(27) CH,

(4-Bromo-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(2,6-dimethyl-
pyrimidin-4-yloxy)phenyllamine

20

Br
C FF . 0
N | AN I}IH
F /\k ~N CH
N N
H H

(28)
N-Methyl-4-[4-(bromotrifluoromethyl-1H-benzimidazol-2-ylamino)-

25

phenoxy]pyridine-2-carboxamide

30



5 10 15 (36) H3C, O Met hyl

7- met hanesul fonyl - 2-[ 4- (pyri di n-4-yl oxy) phenyl am no] - 34 benzi m dazol

a- 5- car bw020054043852037) H H (4- Fl uoro-6-trifl uoronet hyl PET/EP2004/011550

H benzi m dazol - 2-yl ) [4-(pyridin-4-yl oy )- phenyl]amne C 20 25 30 (38)
CH3 [4-(2, 6-Di net hyl pyri m di n-4-yl oxy) phenyl] (4-fluoro-6-trifluoronethyl
- 1 H benzimdazol -2-yl)am ne WD 20051042520 PCTI EP2004/ 011550 - 47
C5 10 15 20 (39) CH3 [4-(2-Am no-6-nethyl pyrim din-4-yl oxy) phenyl

] (4-fluoro-6-trifluorg N/ H benzi m dazol - 2-yl ) am ne (40) CH3

I no] phenoxy} pyri di ne s ' (41)
N2-[4- (Pyridi n-AN-

5
© @N
(29)

10 i O _N___NH,
© 3Qi©lj

30) CH,

[4-(2-Amino-6-methylpyrimidin-4-yloxy)pheny!](4-bromo-6-triftuoro-

15 methyl-1H-benzimidazol-2-yl)amine
Ci
FF
N o N YCH\Q‘
F M LN
N N 2
20 H H
CH
(31) °
C (4-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(2,6-dimethy!-

pyrimidin-4-yloxy)phenyllamine

Cl
25 FF
N O N ’ﬁ/ NH,
F A L
2
N N
H H
(32) CH,
30 [4-(2-Amino-6-methylpyrimidin-4-yloxy)phenyl}(4-chloro-6-trifluoro-



The invention relates to the conpounds of the fornmula | and salts thereof
and to a process for the preparation of conpounds of the fornmula | as
descri beWO2905/&2588| ow and phar nmaceutical ly usabl e deri PET[EP2P4/0E155 at es
and stereoi soners thereof, characterisggl-in that a conpound of the
formula Il WO 2005/ 042520 PCTI EP2004 /011550 -48 H2 (R)m .l Il NH2 C5
in which R and m have the neani ngs indi cated above/below, 1is reacted
with a conpound of the fornmula Il S=C=N 10 U=Q C 15 20 25 in which R',
L, EE G M Q wmetma-1dhbegzimidazaliyh@ainiengs i ndi cated above/ bel ow, i f
desired, the resultant conpound of the formula | is isolated, and/or a
base or acid of the formula | is converted into one of its salts. The
conmpounds accordi ng to_the ir@venti on and also the starting nmaterials for
the preparation there AN Hddi ti on, prepared by nethods known per
se, as describediint }I‘u’?‘e (for exanple in the standard works,
such gs Houben- T MetAToddN der Yergani schen Chem e (Methods of Organic
Cheni 8try], Georg-ilhi eme-VeHag, A \ gart), to be precise under

reaction conditiorf3 which are knd d suitable for the said reactions.

Use can al so be made here of vari ants, whi e known per se, but are
not nmentioned here in greater detail. @ 1IN EEG M
(33)
(6-Nitro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine
o 10
N
H
S>—N
0 N
H
.0

H,C —
(34)

Methyl 2-[4-(pyridin-4-yloxy)phenylamino]-3H-benzimidazole-5-car-

boxylate
20 N H
S—N
C 0 N
H
OH

(35)

2-[4-(Pyridin-4-yloxy)phenylamino]-3H-benzimidazole-5-carboxylic

25

acid

30



30 WD 2005/ 042520 PCTI EP2004 /011550 -49 If desired, the starting
materials can also be forned in situ so that they are not isolated from
t he r eacWiOR005942820r e, but instead are i medi ately con- PCEEP40ASEher
into the conpounds according to the irggntion. 0 C5 10 15 20 25 30
Compounds of the fornmula | are preferably obtained by reacting com
pounds of the forrmulae Il with conpounds of the formula IIl. The reaction
is generally carried out in an inert solvent, in the presence of a

coupling reagent, such as, for exanple, N, NJ=aN sopropyl carbodiim de.
Dependi ng on the conditions used, the r jon z\Nne is between a few
m nutes and 14 days, theQreaction te -.- bet ween about 0 and
2000, nornally betweern 2 '__ag 1500

and\ n particul ar between 20 and 130.
Exanpl es of suitable ihemht vent A 29 hydr ocar bons, such as hexane,

petrol eum et her, benzengAl ol yene oyp—x¥l ene; chlorinated hydrocarbons,
such gs trichl oroethyl , | or oet hane, tetrachl oronet hane,
chlorg- formor dbphlo‘ ane, cohol s, such as nethanol, ethanol,
i sopropa- nol, n-prpganoks” n-bPutanol or tert-butanol; ethers, such as
di ethyl ether, diisopropyl ether, tetrahydrofuran (THF) or di oxane;
gl ycol ethers, ?gﬁyi%s et hyl ene gl ycol nononethyl or nonoethyl ether,
et hyl ene gl I nmet hyl ether (diglyne); ketones, such as acetone or
but anone; am des, such as acetam de,  di nethyl acetam de or.
di met hyl 1 or mam Methyivrmethanesultesy -2 {4-fpyridin4cdexhpnenyiamingk 3 des,
such as di met hybeﬁ%Hi&éi&iS—é—%%aféar bon di- sulfide; carboxylic acids,
such d€ formc acid or acetic acid; nitro com pounds, such as

tromet hane or nitrobenzene; esters, such as ethyl ace- tate, or
m xtures of the said solvents.

F
FF
WORS
F \
N/‘\N _N
H N

(4-Fluoro-6-triftuoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-

15
(37)

phenyllamine

F
20 F F
» 0] N.__CH,
C : ) 7

M _N

N“ N

H H

(38) CH,

o5 [4-(2,6-Dimethylpyrimidin-4-yloxy)phenyl](4-fluoro-6-trifluoromethyl-

1H-benzimidazol-2-yl)amine
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The starting conpounds are generally known. |If they are novel, however,
they can be prepared by nethods known per se. The thioisocyanates of WO
2005/ 042WRR0PEIA2EI2004 /011550 -50 the fornula 111 ar BCHESRMABISHO

[l acuna] fromthe corresponding anilingy -derivatives by reaction wth,
for exanple, 1,1'-thiocarbonyldiimdazole. 5 10 0 15 20 25 30 A base of
t he conpounds according to the invention can be converted into the
associ ated acid-addition salt using an acid, for exanple by reaction of
equi val ent amounts of theFbase and the acid in an inert solvent, such as
et hanol, foll owgd Foy gvaporation. Suitable acids for this reaction are,
in particular, g ch give p 0I® icN|ly aiteptable salts. Thus,
it is possible o u ) 7 folf; exanpl e sul furic acid, nitric
acid, hydrohal Fc aci gchl onli ¢ ;g?d or hydrobronic acid,
phospho- ric acids, such & orNTOp -’6horic , suifamc acid,
furthernmore organic acid§l inHparticular aliphatic, alicyclic,

aral i hatic(saronatic or heterocyclic nono- 3 pol ybasi ¢ carboxyli c,
sul fonic or % | furic acids, for exanple for- mc acid, acetic acid,

trifl uoroaceti c[4{2-Amipo&smethytpyrimnidin-d+yiaty)phermyll{4-fludre-BHyiflaors-i ¢ aci d,
mal oni ¢ aci d, succjni cid, pinelic . acid, fumaric acid, nmaleic acid,
| actic acid, tamegtﬂﬂtﬁ'é'ﬁeﬂ,szaﬁgg'é&ﬂ)ﬂm“@ tric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid, nethane- or
et hanesul fonic acid, ethanedisulfonic acid, 2-hydroxyethanesulfonic
acid, benzene- sulfonic acid, pNtol uénesul fonic acid, naphthal enenono-
and -dOsul fonic acids, N¢ acid. Sal ’\ Hh physi ol ogi cal |y
accept abl e aci gssfor can be WSed-for the isolation
' tq the ¢Hyention. The
pounds and/ or
fpar ation of a nedica-
non- chem cal net h-

N-Methyl-4-{4-[6-(1-thiophen-2-yImethanoyl)-1H-benzimidazol-2-yI-

15 amino]phenoxy}pyridine-2-carboxamide

N
LI
HN {“{

2
20

» N
c o<
(41)
NZ-[4-(Pyridin-4-yloxy)phenyl]-3H-benzimidazole-2,5-diamine
25 The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | as

described above/below and pharmaceutically usable derivatives, solvates

and stereoisomers thereof, characterised in that

30 a compound of the formula il



ods. They can be converted into a suitable dosage formhere together with
at least one solid, liquid and/or sem -1liquid excipient or adjuvant and,
if desired, in conbination with one or nore further active ingredients.
WO 2005/ waee004220/ EP2004 /011550 -51 The invention f BETHERMWMOEISPE| at es
to medi canments conprising at |east onggconpound according to the

i nvention and/or pharmaceutically usable de- rivatives, solvates and
stereoi sonmers thereof, including m xtures thereof in all ratios, and
optionally excipients and/or adjuvants. 5 10 G 15 20 25 30

Phar maceutical fornulations e bayigdm ni stered in the formof dosage

units which conprise 1|[3re s ned’ anmounty; of active ingredient per
dosage unit. Such a uhrtmcd pri se, for exanple, 0.5 ng to 1 g, pref-
erably 1 ng to 700 ng, parti N‘"‘preferably 5 ng to 100 ny, of a com

pound according to the invention, depending on the condition treated, the
met hod of admi nistration and the age, weight and condition of the
patient, ot phatmaceutical formul ati ons _can be admnistered in the form
of dogage UhWF@ iﬁrﬁé E’bﬁ%\‘? @eﬁf‘@@ét'@&'ﬁ? bENS/PRIOWs acti ve

i ngredi ent per dosage unit. Preferred dosage unit fornul ations are those
whi ch conprise a daily dose or part-dose, as indicated above, or a

cor respondi iEgrefacted with a ¢dmpeurid of therfoamtlavidl | ngredi ent. Furt her nore,
pharmaceutical fornulations of this type can be prepared using a process
which is generally known in the pharmaceutical art. Pharmaceuti cal

fornul ations can be agapgeq for admnistration via any desired suitable

nmet hod, for exanple by oral \(including buccal or sublin- gual), rectal,

nasal <ot opi cal (including bugca subl i ngual or transdernal), vaginal or
renteral (including subcus, i ntragusdéBPgr, inklkavenous or
tradermal ) nethods. Such Pormiatio C be prepared using all

processes known in the pmaﬂ‘)gaceuti art M for exanple, conbining the

u=Q

¥

in which R", L, E, G, M, Q, U, R? and q have the meanings indicated
above/below,

15

if desired, the resultant compound of the formula | is isolated, and/or a
base or acid of the formula | is converted into one of its salts.
20
The compounds according to the invention and also the starting materials
C for the preparation thereof 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
o5 Organic Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under
reaction conditions which are known and suitable for the said reactions.
Use can also be made here of variants which are known per se, but are

not mentioned here in greater detail.

30



active ingredient wwth the excipient(s) or adjuvant(s). Pharnaceuti cal
formul ati ons adapted for oral adm nistration can be ad- mnistered as
separ at ewguobsoa282ech as, for exanpl e, capsul es or tabl PCE/EP2@0LSSE oOr
granul es; solutions or suspensions in Aglueous or non-aqueous WO
20051042520 PCT/ EP2004/ 011550 -52 liquids; edible foans or foam foods;
or oil-in-water liquid enulsions or water-in-oil liquid enmulsions. C5
10 15 20 25 Thus, for exanple, in the case of oral adm nistration in the
form of a t ghiediredOthectBRINgEMatdtralEan ufso TEfdt fiedlTh SHOBIHER theyedrebe
conbined with an oral, non-toxic and pharmaceutically acceptable inert
exci pi ent, batisokated from thexeaptien mixturediut ingtead ase immediatelyPnthe | i ke.
Powders are prepared h onm nuting the compound. tao suitable fine size
and mi xing V¥ ﬁ?\ﬁ? ”é’f‘?atf‘ﬁé@én&‘?‘@ﬁ% ae%??f‘ﬁpgﬁ? “&%Iﬂ%eﬁﬁ?@d inasinilar
manner, such as, for exanple, an edible carbohydrate, such as, for

exanpl e, starch or mannitol. A flavour, preservative, dispersant and dye
may | Bkew s€Edmpqureisafithe Gaprula ¢ arepeefprabiyiobtaitgd py epastinggcam-powder

m xture as described above and filling shaped ?el at i n? shells therewth.
G idants anBoungs ptiie formylaenil W@,Wo%@r&ﬂ@? ormyHaWldi sperse silicic

acid, talc, magnesium stearate, cal- cium stearate or polyethylene glycol

in solid form can be added to the powder mixture before the filling
oper ation. Ahdireadfictoisagenerallys eartidid duten an inerd Robent finithe pregdree of
agar-agar, calcium carbonate or sodium carbonate, nmay |ikew se be added

in order toaicguping reagentyauchas, for gxampien N, Nediisepropylgarhadiigride.ne

capsulsg has been taken, In addition  if desired.or necessar sui tabl e

e, T htne Pafifons. G, he 285 136 i BEEVER Hreiew ce be
cor por at eghiniieS dritf14u4ys! e reattidriehtbrafife i beideiBosUit 3P dhd

gel atine, natural sugars, such as, for ‘exanple, glucose or beta-I| actose,

sweet ener s 280% riormallydetweem20tiaad 1507 @ndyintpacticular biebeeen 20t Ands, for

exanpl e, ac%gbg, tragacanth or sodi um

15 Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xyiene; chiorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, tetrachloromethane, chloro-
form or dichloromethane; alcohotls, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,

20 diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as

c ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon di-

25 sulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

The starting compounds are generally known. If they are novel, however,

30 they can be prepared by methods known per se. The thicisocyanates of



al gi nate, carboxynethyl cel | ul ose, pol yethyl ene glycol, waxes, and the

| ike. The lubricants used in these dosage forns include sodi um ol eat e,
sodi um wbesdsalsss20MBgnesi um st earat e, sodi um benzoat e, peTEP2003/601850at €,
sodium chloride and the |ike. The di s‘:iont egrants include, w thout being
restricted thereto, starch, nethylcellul ose, agar, bentonite, xanthan
gum and the like. 30 WD 2005/ 042520 PCT/ EP2004/ 011550 -53 CC5 10 15
20 25 30 The tablets are formul ated by, for exanple, preparing a powder

mxture, ofeTehAGINY HE p#éﬁéréwlgq@buga}fe@nrfhéwr@s pafdihgardlineg br i cant and
a disinteg- rant and pressing the entire mxture to give tablets. A

powder mi xtderivatives pyapaction withnfotiexgmptie: ¢ drihincatbenyidimidazale. n a
suitable manner with a diluent or a base, as descri bed above, and
optionally with a binder, such as, for exanple, carboxymethylcellulose,

an al gi nat ep &%b%f'tﬁ@ce rpBPbdg'a%rdl fd el ifi9&rtiorPcah BE LorVeREd rtbar d?nt

such as, for exanple sorptlon accel erator, such as,

exarrpﬁe a thesassocmtyd aeid—adahtlddl saltmslngamstacMafur exanypie &y, rebotioreRainp| e,
bentonite, kaolin or dical CItE' M The powder m xture can be
granul ated 8UivRlENt ﬁ@"quﬂt%)ft es%ﬁiﬂ B8N ‘W'&ﬁoyﬁﬁhﬂ%" %yrup,

st ch past encAR bidBiFb) BiBpdiardh k908 SRl s 8Eondt aRD ™"

mat eri al s ahd ing 1 £RFB ern

granul at i onpattigalapotdes whieth grv@ pﬁysudw nbunvy hbéépwbleasélt%bfrhbs ngnsmaqw ne,
gi ving lunps of non-uniform shape which are broken up to formgranul es.

The gr anul eBossiblede uS@Uﬂoma@ﬂSa@E expmplesulBiricacid, aiticiacid, st ear at e
et 19 oMol R B A R S0 L
T < et s g s
wi t hout car agidagincpartictlar aliphatic, alicyclic, araliphatic, aromatic or heterocyclic
mono- or polybasic carboxylic, sulfonic or sulfuric acids, for example for-
mic acid, acetic acid, trifluoroacetic acid, propionic acid, pivalic acid,
15 diethylacetic acid, malonic acid, succinic acid, pimelic acid, fumaric acid,
maleic acid, lactic acid, tartaric acid, malic acid, citric acid, gluconic acid,
ascorbic acid, nicotinic acid, isonicotinic acid, methane- or ethanesulfonic
acid, ethanedisulfonic acid, 2-hydroxyethanesuifonic acid, benzene-
sulfonic acid, p-toluenesulfonic acid, naphthalenemono- and -disulfonic
20 acids, laurylsulfuric acid. Salts with physiologically unacceptable acids, for
c example picrates, can be used for the isolation and/or purification of the

compounds according to the invention.

The invention furthermore relates to the use of the compounds and/or

25 physiologically acceptable salts thereof for the preparation of a medica-
ment (pharmaceutical composition), in particular by non-chemical meth-
ods. They can be converted into a suitable dosage form here together with
at least one solid, liquid and/or semi-liquid excipient or adjuvant and, if

desired, in combination with one or more further active ingredients.
30



granul ation or dry-pressing steps. A transparent or opaque protective
| ayer consisting of a shellac sealing lay, a |layer of sugar or pol yner

mat er i al woagek/m26do0ss | ayer of wax may be present. Dyepceapdogondsied to
these coatings in order to be able tqso1d|fferent|ate bet ween different

dosage units. Oral liquids, such as, r exanple, solution, syrups and
elixirs, can be pre- pared in the formof dosage units so that a given
guantity conprises a pre- specified amunt of the conpound. Syrups can be

prepared byTgg Mﬁﬁbﬂtheﬁn&@%wesi td FhedicaMiefe eonftisind anlewst né
suitable flavour, while elixirs are prepared using a non-toxic al coholic

vehi cl e. SuscmepeuMaccmdlngetd the-inventigreandfor phameacsuicatly usable(ﬂm‘pound in
a non-toxic .vehicle. isers and enulsifier such as or, .exanpl e,
Gt hoxyl ar edVabisse SolyBten ansh RIS anaars Bobesiomsidne SHkerss e 64iBs,

-54 pol yoxygﬂ e aq;d%hgh g&&p( BhERF Y E}‘”"“?“ flavour additives,
such as, exar‘rpp : peppe¥m n 0| or nat Sweet eners or sacchari n,

or ot ﬁer art|f|C|aI sweeteners and the like, can |li kewi se be added. C C

5 10 15 20 25 30 The dosage unit fornulations for oral adm nistration
can, if desPhammaeguticahtaspmuiationscranbepdminisigsed instherfieemiqfdasegei on can

o590 be v eﬁﬁ@ai%n{ﬁﬂ\ecosﬁfré{jseaaié?%ﬂéﬂﬁbmee%ag’aévﬁa&%& R B ot or Tl i
pol yners, ‘A@éség'éjuhllﬂ%uéh Kenit bam somprase) der eeimplel 0% g tbhegi preent i on and

salts, solvates and %SI o- logically funct i onal derivatives thereof can
al so be adnerably drregd to OOhmfpmmularly lpf%f@éﬁbhe5d'eg|t0éﬂ9 reg.sefeneomsuch as,

for exanple |l ar vesi- cles uni | vesi cl es and
it 18mi | BpaiE aceRing B tsdbuaiiin, depaReing i e Rndtilh rifie e
osphol i pi ﬁ%thé&@f‘aéﬁnnét?étncﬁ%éﬁ@hf‘e a§& A&igheand conditiBA of tRe pafler
phosphati dyl chol I nes.
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
15 a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceutical formuiations
of this type can be prepared using a process which is generally known in

the pharmaceutical art.

20 Pharmaceutical formulations can be adapted for administration via any
C desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
25 processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).

Pharmaceutical formulations adapted for oral administration can be ad-
ministered as separate units, such as, for example, capsules or tablets;

30 powders or granules; solutions or suspensions in aqueous or non-agueous




The conpounds according to the invention and the salts, solvates and
physi ol ogi cally functional derivatives thereof can also be delivered
usi ng nonocl onal antibodies as individual carriers to which the conpound
mol e- cuMdB208p/8428%pl ed. The conpounds can al so be couBCIERPIDIINTY| e
poly- nmers as targeted nedi canent cars§2rs. Such pol yners may enconpass
pol yvi nyl pyrrolidone, pyran copolyner, polyhydroxypropyi nethacrylam d o-
phenol , pol yhydroxyet hyl aspart am dophenol or pol yethyl ene oxi de poly-

| ysine, substituted by palmtoyl radicals. The conpounds nay furthernore

be coupl ed figuigscedible tirams eutaanafrasise op oilymwaterfquid emusions &bl e f or
achi eving controll eP .rel eas® (éf a nedi canent, for exanple polylactic
acid, pol yRraH! E%"Hp(ﬂ"é tERE: pol yhydr oxybutyri c acid,

pol yort hoesters, poly- acetals, polydi hydroxypyrans, polycyanoacryl ates
and crosslinked or anphipathic block copolynmers of hydrogels. WO

2005/ 042520 Tihgs/ fePz3ample) lin 356 casé bf orebladministration in theofonml ofta tabietadapt ed

for trgansdernal adm pi stration can , be adm ni stered as. i ndependent
ol ast ors f o' G2PSWIeHe 2etiyeangesdient campenent sands cihined yith Ag oral,
reci pi ent. § m : j j ISRt CAan i ver ed
frompt he pl ng 2? x%:?/é r}oe(;nt op é?reggl?@,lfgééeﬁas@ra?ﬁe e?ﬁ'tpglgé(;rﬁ’esr%ﬁﬁagg{ﬂ;m I n

Phar maceut i exbmips esthariol, glyberol Jd8tet Bhdahe liRbalPowders aregprepargebloynds
adapted for topical admnistration can be for- nulated_ as. ointnents,
creans, susSEAENIAHENG (R FOMBOURGIRIa syitabls fing sige andyaingit Wit & sprays,

aerosol s or Qi . . . . Of e ext er nal

tissue, for p@?hﬂﬁ?&fﬁ?ﬁgpgﬁé céaﬁlu'hb%?e'ﬁf%%'rq‘ﬁllaéﬁ%ﬁ?‘a?‘g&p%epgf ably
plied as texpirpte, 21 6diIBRNEarBbhydiztéBuchras, fier exaplef stafdHot danaol 0 gi ve
ointnment, the active ingredient can be enployed either with a

paraffini c dflavous: preserativel dispeesant dadalye may dkewisekg present acti ve

i ngredi ent can be formulated to give a creamwith an oil-in-water cream

base or a water-in-oil base. Pharmaceutical fornulations adapted for

} ggir g 3: eﬁfp!oggp}i&,isgg?r&g%&ggﬁ ?Y PreEFanisty a Powdér PhRture As\MliseAbsd abagéi ve
and filling shaped gelatine shells therewith. Glidants and lubricants, such
15 as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-

20 ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for

25 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

30 chioride and the like. The disintegrants include, without being restricted

thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.



pended in a suitable carrier, in particular an agueous sol vent.

Phar maceutical fornul ations adapted for topical application in the nouth
enconpaswo 208s0¥e®, pastilles and nout hwashes. 25 30 Prev/mrzemeinsd
formul ati ons adapted for rectal adm n_@[ation can be ad- ministered in
the form of suppositories or enenas. armaceutical formnul ati ons adapt ed
for nasal admnistration in which the <carrier substance is a solid
conprise a coarse powder having a particle size, for exanple, in the

range 20- 509hgitspietsareformbiated BQ,%FB&&@\E%J préparimga r miRtupg] ch snuf f
is taken, i.e. by rapid inhalation via the nasal 005/ 042520

PCTI EP2004 gambsing ondrysrressingshe muiniuse cagding adubricantand a disimtegpowder
hel d cl ose to.the nose. ui tabl e.formul ati or, adm.ni strati.on as
nasal “spr ay Ak FEGISEDgLN e Gixiie e S tiletsy B SO, BHEedSCompass
act i ve- | ngr BeidRbd BolrhidrRfthel dmptRy ted T BA@itABRAMERASH with a
formul ati ongﬂll aptg r#ﬁ?)dr a %dr?i"ét r at |%ﬂﬁrg§’mlt?1?lal ation en- corrp‘glss finely
parti 8ul at ediluentora base;tas, degcribbd @novecane optianalty with advindenssichypes of
pressurised dispensers with aergsols, nebulisers or insuffla - tors. CC

10 15 20 252PHRF pERBRE, CArbeYmRihYcelHesacipalginater 9¢iatne gr polyvinyl-
adm ni strat poRofidthe’% didglLbR IEaRIAM yREPSL P SxahBE BFaffifiy 47 ™. 9€! S,

pastes, foahls Or spray atrons. ar meaceu mul'at1mons adapt ed

for parent eapsorptith Rictblepatopsuchcas) der exdinsieua %@@brﬁaﬁf Salt emidforsdrer i | e
i njection solutions conprising antioxi- dants, buffers, bacteriostatics

and sol ut esabsgrbaphrssichrasyfareexampies bentanite, kachin ordiealgiver phosphateni c
with e bl ?‘Rcel p%fw er}emigcﬁﬁie %iaﬁ %te 6r%nBFaté& %?tweeqt'ingﬂ%vith a binder, such as,
c for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting maquine,
giving lumps of non-uniform shape which are broken up to form granules.
15 The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
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
20 granulation or dry-pressing steps. A transparent or opaque protective layer
c consisting of a shellac sealing Iay&, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these
coatings in order to be able to differentiate between different dosage units.

25 Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

30 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers

and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and



aqueous and non-aqueous sterile suspensions, which nmay conprise sus-
pensi on nedia and thickeners. The fornul ati ons can be adm nistered in

si ngl e- dge@osHo4e82bt | dose contai ners, for exanpl e seal ePCHREpmOs/eHSENd
vials, and stored in freeze-dried (quppjlised) state, so that only the
addi - tion of the sterile carrier liquid, for exanple water for injection
purposes, imediately before use is necessary. Injection solutions and
suspensions prepared in accordance with the rec- ipe can be prepared from

sterile pOVﬁEﬂ%@xye‘]ﬁﬁéﬁé gorisittd ettidrs cpresesiatives e unidBitivesseyamgs,t hat , i n
addition to the ‘above particularly mentioned constituents, the

f or nul at i onfor gxgmples cpap@ﬁfmlrﬁ il grinatural swesteners pr sacehasin, 8F othart h
respect to th rtlclart t for exanple, WO
2002/ 04252&%@?'/%25‘566 P@ﬁgég?he E%’f%hae&'g%% Wgh are suinPabI e for

oral adm nistration may conprise fla yours. C. C5 10 15 20 25 30 A
therageutical ly effective anmount of a conpound of the present invention
depends on 'ﬁhadnbage uﬁitﬁramnldations forlanali adminisirationcean, & desiredabe and

wei ght of the ani reci ndition which r ires treatment, and
s Cever | (ShCARRIRIE i) BVGRCARRISS: T RTEHRUR a8l BReRared I

adm ni strat én?dhawi’é"gqpbfs H&ﬁélé?ée‘%%xf’f‘ﬁd‘éd%ﬂ%?arﬁ d%\?cﬁé@afbf asaaﬁkﬁret,or or
vet. However |ve anmount a corrpoun according to t

i nventi on fipy coating oeembending affparticyiatesiiateril awpolymiers, warapddeheol on or
breast carcjnoma, 1s gen- erally in the range fromO0.1 to 100 ng/ kg of
body wei ght likg. t he reci pient (manmal) per day and particularly typically
in thegrange from1 to 10 ng/ kg of body wei ght per day. Thus, the actual
@m)unt per day for an adult mammal weighing 70 kg is usually between 70

d

700 ng, THE@bMpounds according to the invention and salts, solvates and physio-
logically functional derivatives thereof can also be administered in the form
of liposome delivery systems, such as, for example, small unilameliar vesi-
cles, large unilamellar vesicles and multilamellar vesicles. Liposomes can

15 be formed from various phospholipids, such as, for example, cholesterol,
stearylamine or phosphatidylicholines.

The compounds according to the invention and the salts, solvates and
physiologically functional derivatives thereof can also be delivered using

20 monoclonal antibodies as individual carriers to which the compound mole-

c cules are coupled. The compounds can also be coupled to soluble poly-

mers as targeted medicament carriers. Such polymers may encompass
polyvinyipyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-

25 lysine, substituted by palmitoyl radicals. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or

30 amphipathic block copolymers of hydrogels.



this anount can be adm nistered as a single dose per day or usually in a
series of part-doses (such as, for exanple, two, three, four, five or

si X) perwodens/o4za0ot hat the total daily dose is the sareCT/Erroef/§1a530i ve
anount of a salt or solvate or of a_gRysiologically functional
derivative thereof can be determined as the fraction of the effective
anount of the conpound according to the invention per se. It can be
assuned that simlar doses are suitable for the treatnent of other

condi ti ons Pirdarinaveaticalforaulalibas iadaptﬁd fon trapsdéenaradministation dan

medi canment s conprising at | east one npound according to the invention

and/ or pharbfadministered as ndapengent P'aﬁtﬁrﬁ Jersextepdedtalasagentackwitbi soner s

Fur t hor ' med B Sl B HeReldh 3hus.or Bxeb, (08 plid it eiBfRbats", oo

(kit) consilsg devered HRPRERS BlaBRS by l@ﬁtdpﬁbré’éis edd @8ddrivedanyenerdll a

conpound according to the invention and/o phar maceuti cally usabl e

deri vat i vedermsiiv Bhesmaceuticab Reseamine 3¢(5), Bh@r(é%@) i ncl udi ng mi xtures
thereof in all ratios, WO 2005/042520 PCT/ EP2004 /011550 -58 and (b) an
effective anount of a further nedi canent active ingredient. C5 10 The

set conpri Slﬁﬁ?rﬁ\édeﬁﬂbﬁ &ﬂﬁécﬂjﬁ&r adapted 'fbratépwﬁémlmgﬁéﬁdrﬂééﬂ bBYb-! es,

bags or a The set may, for 'exanple, conprise separate am pouI es,
each cont almutayemaseiﬁtmgmreanensusﬂemnmnmm powders, sglutionst he
i nvention and/ or armaceuti cal | X albl e derivatives, solvates and

st er eoi sonehaSteHHRISISPIRYR IARIPRYS O Kll8res thereof in all ratios, and an

ef fecqpve anmount of a further nedi canent active ingredient in dis- solved
@r | yophilised form Use C 15 20 25 30
For the treatment of the eye or other external tissue, for example mouth

and skin, the formulations are preferably applied as topical ointment or

cream. In the case of formulation to give an ointment, the active ingredient

can be employed either with a paraffinic or a water-miscible cream base.
15 Alternatively, the active ingredient can be formulated to give a cream with

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 sus-

20 pended in a suitable carrier, in particular an aqueous solvent.

0

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

25 Pharmaceutical formulations adapted for rectal administration can be ad-
ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
30 size, for example, in the range 20-500 microns, which is administered in

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal



The present conmpounds are suitable as pharnmaceutical active ingredients
for mammal s, esgecially for humans, in the treatnent of tyrosine kinase-

i nduced WOHH¥MSW0These di seases include the prolifer aPEHEPOPUSH

cells, pathol ogi cal neovascul ari sati-g§6 { or angi ogenesi s) which pronotes
the growth of solid tunmours, ocul ar neovascul arisation (diabetic

reti nopathy, age-induced macul ar degeneration and the |ike) and

i nflammation (psoria- sis, rheumatoid arthritis and the |ike). The
present i nveatsagesdrp Araiainer ganiginingthe pewdsnpeldrelasatatienesp. to the

for the e osdalieBauBlEN & AdmRRERbA R B SPrer ARaGDS wiltl " °0;
cancer. Prej¢igurfas 8afien @0BStahes endbripaes athné-itirediehtseiutibagin he group
cerebral carcinoma, urogenital tract carcinoma, carcinoma of the

| ynphatic watar@noilst omach carci noma, |aryngeal carcinoma and | ung
carcigoma. A further group of preferred forns of cancer are nonocytic
| eukaem a, |ung adenocarcinoma, small cell |ung carcinomas, pancreatic

cancer, gl paAfmadaUiRal ﬁi?ﬁ’\u'lﬁt%%ta@a?iéd S EImiMERIrA8A/H)ARRERtBR BnEP2004
/011550 -59 5 10 C 15 20 25 30 Al so enconpassed is the use of the

conpounds acompdshfinely panticulatectiusts or mists/ whighitan bé generdteéy byvasipt abl e

salts and sol vates thereof . for .the reparation of a nedicanent for the

Ureatment oPUpPRESATiRSRSBirisedsfiseensers Wih\#RroRols, BPBlYISeEs pE Msuftia-

i nplicated. igoech a disease in which angiogenesis is inplicated is an

ocul ar di sease, such as retinal vascul arisation, diabetic retinopathy,
ge-i ABuced macul ar degeneration and the |ike. The use of conpounds

cording to the invention and/ or h){si ologically acceptable salts and
sol vat es t hEhaapageifticahtormuiatiansiadapted fof viaginal aseinistralien cAB ber eat ment

or preventi g AistePdd 3904 S 1SRPORS, Gedfhs! blsS pibted! foams or spray

formulations.

15 Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-

20 pension media and thickeners. The formulations can be administered in

C’ single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addi-
tion of the sterile carrier liquid, for example water for injection purposes,
immediately before use is necessary.

25 Injection solutions and suspensions prepared in accordance with the rec-
ipe can be prepared from sterile powders, granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the

30 art with respect to the particular type of formulation; thus, for example,



t he scope of the present invention. Exanples of such inflammatory

di seases include rheumatoid arthritis, psoriasis, contact dermatitis,

del ayed WOROS¥HARDt i vity reaction and the like. Al so ePCHEBWI4BHSIS t he
use of the conpounds according to thegmvention and/or physiologically
acceptabl e salts and solvates thereof for the preparation of a

medi canent for the treatnent or prevention of a tyrosine kinase-induced

di sease or a tyrosine kinase-induced condition in a mamual, in wich a
t her apeut i cfarinylatione svhicte acgrsuitable foraorab agministratiore mayi eagnprise: fir-
invention is admnistered to this nethod to a sick mammal in need of

such treat "H™S: The therapeutic amount varies according to the specific
di sease and can be determ ned by the person skilled in the art w thout
undue effort. The present invention also enconpasses the use of the
conpounds Adkenapenticalty effective\arnduntrof acbmpoyrid of thlequriesent mventierpt abl e
saltsgand solvates thereof for the i&g{g&aration of a npedi canent for the

t r eat rent oﬁ!ep?nm_{aiwtzﬁr Qfé?‘?tﬁéﬁx_ inGatar &xgmpe. tﬂ)ﬁtﬁﬁ?cl%r_‘q or the
treat ment of, pPKPRd SAnel RErEEisd BRBRRR wiARedirsl foahibiiCand

retinopat hy anmd age-1 nduce generation, ‘are ew se part of

t he inventi gosevdrity Uhe riature dfthefeanhuation ahdihe vesthod of atiministratiomt or y
di seases, such as rheumatoid arthritis, F_sori asis, contact dernmatitis and
i

del ayed hypend inditimalely determined by the tigating goctaiorveb ddewayerpanpr event i on

ost osar cont ST coRaaNT apeydint RiipBThuhRs £ g B "Crd
copel0f t hmept 6FBEGPIESHEGIOVRRA; fof RRafmpiRs E6PNGT B'réﬁéﬂ?’draiﬁohid?@é;?ehnduced
seases or conditions" refers to pathological conditions that depend on

t he acti vi t gradly inthe tangediremtQ;i 4ei108 mg/kgiaibody weightxefithe recipients ei t her
directly or,indirectl articipate in the sig.nal transdyction pathways
of a variet 9"%’1“ ﬁ’?ﬂy y %%q P@ﬁﬁ“@%’!yn%m@?u}ﬁi' Hweprra&giefaf[orgﬁatpi on, adhesi on
and mgrati ' FAE A ' RIS | si ne

ki nase acti {??t"i@?%%ﬁ&ggy ﬁ?@fﬂg aiataiy?rll-ﬁgﬁsttﬁ Ermur C‘Hgﬁ(f Lg‘rﬂ ppégtdﬁ If%léﬁ cal

neovascul ar adalt mammakbweighongpt @ &gtis esgalbmbétwafenst) add 700oag,swhereul ar 10

neovaggul arjsati on (di abeti ¢ retingpathy, e-i nduced macul ar degenera tC
i on aﬁl t hethi$ ﬁE)OUé]LGa'i‘ EPI tﬁt"‘dﬁd(%)%%lslf@ig dose peliAay &F ¥sURtMN i s and

the like). 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 fraction of the effective amount of the compound
20 according to the invention per se. it can be assumed that similar doses are
c suitable for the treatment of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or pharmaceutically usable deri-
25 vatives, solvates and stereoisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound according to the invention and/or
30 pharmaceutically usable derivatives, solvates and stereocisomers

thereof, including mixtures thereof in all ratios,



The conpounds according to the invention can be adm nistered to patients
15 for the treatnent of cancer. The present conpounds inhibit tunour

angi o Q¥Qass®wa22mer eby affecting the growth of tunourBCT/BP20RE1EY0 3|
Cancer Research, 55:4575-4580, 1995) s8The angi ogenesi s-i nhi biting
properties of the conpounds according to the invention are also suitable
for the treatnment of certain forns of blindness related to retinal 20
neovascul ari sati on. Q The conpounds according to the invention are al so
suitable for thand treatment of certain bone pathol ogi es, such as

ost eosar co oste arthritis I cket al so _known as,oncogenic

ost eomal acm)( gtyegmoynt ofa%&@{r@(gle Spt acgg/e IpgresieNs " 1990
“Cerber et al., Nature Medicine, 25 Vol. 5, No. 6, pp.623-628, June 1999).
Since VEGF directly pronotes osteoclastic bone resorption through

KDR/ Fl k- 1 ekipe setsaamprisesasuitable oentau‘nﬂrassmr(5£B®<¢satindi4mlaw¢m3384 (2000) ;
Endocgi nol ogy, 141: 1667 &2000}%i P res nt conp:)ounds are al so suitable
for tRe tr2AG/0Rampaules, b set Mave Of&a@m%m%‘-}eﬁ%ﬁfﬁ f%ne

resorption, /042520
PCT/ EP200 49%‘%?[%5%8% ho%fﬁ @'H?E?O%%“lfﬁgﬁ)‘é%%‘c?gﬁgg %gﬁm gg'aebaé: C}é@eﬁg or the
reduction oedhesretion amd/of phasﬁa&utndanmsamldémvaqm sohfdtes andr ebr al

i schaem ¢ events, such as strokes, reduci nq cerebral oedema, tissue

damage and StefRAiseEetheregiuingluding B’\WH@S thetepidnial ratiPeig News Per spect

s rel at & gttt afbunt bEY SinertBeqFamint Bhve boredont By cng

har nt@eut | gl éd of KphRisearfonAt i ves, sol vates and stereoi soners thereof,
éncl uding m xtures thereof in all ratios, for the preparation of a

medi canent for the treatnment of diseases in which the inhibition,

regul ati on gnd/ or nodul ati on of kinase signal transduction plays a role.
Preference §egi ven here to kinases selected fromthe group of the

tyrosi ne kinases and Raf ki nases.

The present compounds are suitable as pharmaceutical active ingredients
15 for mammals, especially for humans, in the treatment of tyrosine kinase-

induced diseases. These diseases include the proliferation of tumour cells,

pathological neovascularisation (or angiogenesis) which promotes the

growth of solid tumours, ocular neovascularisation (diabetic retinopathy,

age-induced macular degeneration and the like) and inflammation (psoria-
20 sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds according
to the invention and/or physiologically acceptable salts and solvates
thereof for the preparation of a medicament for the treatment or prevention
25 of cancer. Preferred carcinomas for the treatment originate from the group
cerebral carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic
system, stomach carcinoma, laryngeal carcinoma and lung carcinoma. A
further group of preferred forms of cancer are monocytic leukaemia, lung
adenocarcinoma, small cell lung carcinomas, pancreatic cancer,

30 glioblastomas and breast carcinoma.



The tyrosine kinases are preferably TIE-2. C 20 25 30 Preference is given
to the use of conpounds according to Qaiml1, and pharmaceutically

usabl e JEQR2005{042528 sol vat es and st ereoi soners t her eof PCT/ERRSP4/Q1151Y

m xtures thereof in all ratios, for tlgg-preparation of a nmedi canent for
the treatnment of diseases which are influenced by inhibition of tyrosine
ki nases by the conmpounds according to the invention. Particular
preference is given to the use for the preparation of a nedica- nment for
t he treat mediso @ncampassed isiecrseaefdheompaunsis asgording e theimventio| E- 2 by

he use T ok s dicely peobRb LB and SPREI B REReS L°.0 /3" 1
Lumour - VIO 3GB6AACH FETIGERAN 1K $eilimentr Prevenibh brbfBusss

preferably selected fromthe group of brain tumour, tunmour of the
urogeni t al inmhich angiogenesis is inaplicatedhat i ¢ system stonmach tunour,

I |t d | t. . G5 .10 The.solid t is furth
pr ef ot abl y SutbeclpaspARMich gPaiggeBRsis o HBRYaed IvaR Rerles diseasg,
a1 1 0bl a5t onT 35 PaL Eclan abon Uk RETSHNORAN, G IR EBd oA L os 10

the use of dégeneoationiads trelike.ding to the invention for the treatnent of

a di sease in which angi ogenesis is | ”Rl i.cated. The disease is preferably
an ocul ar diRedse of gorgoupds gccording to the invention and/or physiologically

acceptable salts and solvates thereof for the preparation of a medicament
‘ 10 for the treatment or prevention of inflammatory diseases also falls within
C the scope of the present invention. Examples of such inflammatory
diseases include rheumatoid arthritis, psoriasis, contact dermatitis,
delayed hypersensitivity reaction and the like.
Also encompassed is the use of the compounds according to the invention
15 and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of a tyrosine
kinase-induced disease or a tyrosine kinase-induced condition in a
mammal, in which a therapeutically effective amount of a compound
according to the invention is administered to this method to a sick mammal
20 in need of such treatment. The therapeutic amount varies according to the
C specific disease and can be determined by the person skilled in the art
without undue effort.
The present invention also encompasses the use of the compounds
according to the invention and/or physiologically acceptable salts and
25 solvates thereof for the preparation of a medicament for the treatment or
prevention of retinal vascularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
30 diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and

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



30 The invention furthernore relates to the use for the treatnent of
retinal vascul arisation, diabetic retinopathy, age-induced nacul ar
degener aM®I0S/8280r i nf | ammatory di seases. The i nfl anR&TORI0M{04558e | s
preferably selected fromthe group of-gheu- matoid arthritis, psoriasis,
contact dermatitis and del ayed hypersensitivity reaction. The invention
furthernore relates to the use of the conpounds according to the

i nvention for the treatnent of bone pathol ogi es, where the bone

pat hol ogy obpge mathalogiesritamn ¢he geyp esicesraptenrastepartiheitis @ndiricketsand
rick- ets. The co unds. accor di n the inventi.on are suitable for the
preparati on_m%‘f"sﬁqﬁ@%)”gﬁ% %pe%ﬁéﬁt? Pé%st%fﬂveg'lt'oai seases which are
caused, ned Wﬁb%&pré’éﬁi’éﬁ“tyﬂféﬁ@ﬂﬁh@éfiﬁ%&ﬁ di§é§§§§§8ri %@ﬁgﬁ%@'g&;ﬁfﬁfto b\bﬂ ase

is selected from the group consisting of A-Raf,
2005/ 042520 pathnlagiealochraiticrisithat depehdCob the attviB0o2Ene30r Moeé tyrosioe i s

givendgo the use far the treatnent of diseases. eferably . fromthe

O oun Sf t nENAREs: DirgsInekineseneter Sitsrarretbiariapete inth g s,
These are ¢ r=Ys | e [ Ci : =aancer ous
i seases ar DREEpAMRdoPIRAARAE of'd TaRB S QUi SLAORRS, bIRIAEBrelf =) oL
I nf | ammat i oerateon] adbesionsars] megration agd differegtiatiorndDistases aysomigtedsi a,

i mmunol ogi cal_ di seases, autoi.mrune dj seases and i mmuno- defi ciency

di seases. TMathtyRSiQkigage activibsingudesriobitaraion pbiHmow eallsupateindist i ng
of brain ﬁ%?ﬁéovés‘éﬂ%r&%ﬂfsﬁ thatSHIHTRES tHEyowifi BF §btia RIAGS! o&@aFer -

gastric ca
10 neovascularisation (diabetic retinopathy, age-induced macular degenera-

tion and the like) and inflammation {psoriasis, rheumatoid arthritis and the
like).

The compounds according to the invention can be administered to patients

15 for the treatment of cancer. The present compounds inhibit tumour angio-
genesis, thereby affecting the growth of tumours (J. Rak et al. Cancer
Research, 55:4575-4580, 1995). The angiogenesis-inhibiting properties of
the compounds according to the invention are also suitable for the
treatment of certain forms of blindness related to retinal

20 neovascularisation.

o The compounds according to the invention are also suitable for the
treatment of certain bone pathologies, such as osteosarcoma, osteo-
arthritis and rickets, also known as oncogenic osteomalacia (Hasegawa et
al., Skeletal Radiol. 28, pp.41-45, 1999; Gerber et al., Nature Medicine,

25 Vol. 5, No. 6, pp.623-628, June 1999). Since VEGF directly promotes
osteoclastic bone resorption through KDR/Flk-1 expressed in mature
osteoclasts (FEBS Let. 473:161-164 (2000); Endocrinology, 141:1667
(2000)), the present compounds are also suitable for the treatment and
prevention of conditions related to bone resorption, such as osteoporosis

30 and Paget's disease.



cer, pancreatic cancer, hepatic cancer, renal cancer, colorectal cancer,
breast cancer, head cancer, neck cancer, oesophageal cancer, naeco-

| ogi cal WER8Y0428Myr oi d cancer, |ynphoma, chronic | eukBEHER200AQ11580t o

| eukaem a. The conpounds according to8the invention may al so be

adm nistered at the sane tinme as other well-known therapeutic agents
that are selected for their particular useful ness against the condition
that is bei ng treated. For exanple, in the case of bone conditions,
conbi nat i on§hegampRyinda caa alsabewsel fer theclegyetion o€ ereyantionafitissder pt i ve

bi sphosphon I r | sedr t i i ockers
(as” der | nedop{inpRattic: Bagy HefieanaveL Fhtabihr saiP.der 4% Fiblisch 8
oestrogens m@idgcé@bm_Qjédehﬁa?|ti%§@@@é?nédé&éﬁtpbbpe?mibrﬁﬁ1jd??¢@ﬂmﬂhg) ,
Premarin(r) and Endonetrion(r); selective oestrogen receptor nodul ators
( SERVs),  sutsehaemian([dnugr News eeaiNilt268e27Q101398), ¥56lin.Anvesl ) and

| asof @xi feng, . epsy Lahi bitors and ATP proton punp inhibitors. The
prese%t conggﬁ'ﬁgégé@()g(ﬂggbgui tabl e for conbination with known anti -
cancer agents. These known anti-cancer agents include the foll ow ng:
oestrogen receptor nodul ators, androgen receptor nodul ators, retinoid
recept or nodbeanertiondhtus relates tagbhetuse of compaindseacaording dgthe s, prenyl
WD 2005/ 042520 PCT/ EP2004/ 011550 - 64 0. C 15 20 25 30 protein

t r ansf er aseMVERHGN AFAPhACNRCeUNCH Y HRAPIR BeriYAT VES: 8PWates andr ot e- ase

 nhibi tors. . gt e e ;
P briors, g %&%Eﬁ‘\e}é fHereof mﬁng?ﬁlk@réﬂr%rﬁgﬁp%h%oé% nest s

I nhi bitors. resent conpou re particu y sultable for
dri nil6t r a- prépamativn bhe nsetditamentfonthe trdahdritraipliseabes is whichthet i ¢
fects of 1nhihiting VEGF in conbination with radiotherapy have been
descri bed i HhiBjiionregutaiion and/eomedulatipn OfM*ﬂgﬂalrtE%"@ﬂHGgo'hﬁlﬁMsat ors"

refers to cngB%unds which interfere with

Preference is given here to kinases selected from the group of the tyrosine

15 kinases and Raf kinases.
The tyrosine kinases are preferably TIE-2.

Preference is given to the use of compounds according to Claim 1, and
20 pharmaceutically usable derivatives, solvates and stereoisomers thereof,
C including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds
according to the invention.
25
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
TIE-2 by the compounds according to the invention.
Especial preference is given to the use for the treatment of a disease,

30 where the disease is a solid tumour.



or inhibit the binding of oestrogen to the receptor, regardl ess of necha-
nism Exanpl es of oestrogen receptor nodul ators include, but are not Iim
ited to, WOR005(042%20, ral oxi fene, idoxifene, LY353381 , PQT/EPZD#011550

torem fene, fulvestrant, -62 -

4-17-(2, 2-di net hyl - 1- oxopr opoxy- 4-net hyl - 2-[ 4-[ 2- (1- pi perid-

I nyl ) et hoxy] phenyl ] - 2H 1- benzopyr an- 3-yl | phenyl 2, 2-di net hyi pr opanoat e,
4, 4" - di hydr oxybenzophenone- 2, 4- di ni t r ophenyl hydrazone and SH646.

" Andr ogen r €hepsobd tumdut istpreferablyfsalected froomtheugrdsipvdfibrain tameaurere wi t h

or inhibit the binding of androgens to t receptor, regardl ess of necha-
o BranplBRu ol dhe e L FaEk Simagkel BedvEPRaLs SHSSH SETEth ge and

ot her 5a-r e%ggﬁrgt 'é?itﬁrﬂbﬁr afd llng?gn‘?&Jr. flutam de, bical utam de,

| i arozol e one acetate. et1 noid receptor nodul ators” refers
to compounds which interfere wwth or inhibit the binding of retinoids to
the regceptor, regardl ess of nmechanism es of such retinoid

Exanpl
receptor modi0e SPBA SumAeT isfurtbesmers: rrgterably.selectagifiom the graun @t i noi ¢

acid, 9-cis: Myel! L d._ a-di orni fhi I 2= 3,
trans-N- (4 Wﬁ@é?@%%&%&ﬁ@%é%ﬁé&;ﬁwﬁs@ﬁaérig%élgm ngr@éﬁ?éﬁgham de.
" Cyt ot oxi ¢ pgetreatic cahesrs glicblaetontas@ad bhaast carsindrhal N cel | death
primarily through direct action on the cellular function or inhibit or

interfere with cell myosis, including alkylating agents, tunour necrosis

factors, intercal ator m crotubylin {nhibi s and toppi sonerase

i bi tor o TER O prtoBira0 S Eletn T It Yo U ERtpddRE ABEHMA  ea 1o,

Li rapddi m ng, theSATEMBH for 476 fiBathéent difPdikagséith wh%‘h%?ﬁ{l&?éheéié)& dam ne,
rboplatin, altretam ne, predninustine, dibronodul citol, raninustine,

ot enust i neimpatE®5/ 042520 PCT/ EP2004 /011550 -65 C C 5 10 15 20 25 30
nedapl atin, oxaliplatin, tenpzolom de, heptaplatin, estranustine, inpro-

The disease is preferably an ocular disease.

15 The invention furthermore relates to the use for the treatment of retinal
vascularisation, diabetic retinopathy, age-induced macular degeneration
and/or inflammatory diseases.

The inflammatory disease is preferably selected from the group of rheu-
20 matoid arthritis, psoriasis, contact dermatitis and delayed hypersensitivity
C reaction.

The invention furthermore relates to the use of the compounds according
to the invention for the treatment of bone pathologies, where the bone

25 pathology originates from the group osteosarcoma, osteoarthritis and rick-
ets.

The compounds according to the invention are suitable for the preparation
of a medicament for the treatment of diseases which are caused, mediated

30 and/or propagated by Raf kinases, where the Raf kinase is selected from
the group consisting of A-Raf, B-Raf and Raf-1.



sul fan tosylate, trofosfam de, ninustine , dibrospidiumchloride,

pum tepa, |obaplatin, satraplatin, profironycin, cisplatin, irofulven,
dexi f osfV@i2003/042528 - ami nedi chl or o( 2- met hyl pyri di ne) pl aRCTEP3004/011550
benzyl guani ne, gl uf osfam de, GPX10043 -

(trans, trans, trans)bi s-mu- (hexane-1, 6-di am ne) nu-[ di am ne-

plati nun(l1)]bis[diam ne(chloro)platinum(l1)] tetrachloride,
diarizidinyl- spermne, arsenic trioxide,

1-(11- doded?rleéeﬂenoe 19givedrtostiyende do thedreatmentrof diseases, refgrablyr ubi ci n,
I dar ubi ci n orub| ci | sant m t oxan- trone I rarubicin,

pi nafi de, \fé?fP ?8(‘?1”‘38 Xﬂ%pr '?H\é%ﬁnégpb‘nhy%em%' rative dis-

am no- 3' - nogphl i no-1 3- deoxo- 10- hydr oxycar m nonyci n, annanycin,

gal arubi cin, elinafide, MEN10755 and 4-denet hoxy- 3- deami no- 3-azi ri d-

i nyl - 4- net hithesd drengarianous diseases 6spen\VENOADBABRYasesxanpl es of

m croéubul in inhibitors inglude paclitaxel, vindesine sulfate,

, 4' 2 di dehl® Bon-canessausHiseRTan Fetelewsd ram thegraupeansiging ¢fhi zoxi n,

doI astatin, I & t

BM5184476, Q/glar';ﬁ%tj@m @nhgrbgﬁ)?%@nh%H%@%ﬁq cg'% pent Ir'luerc%f '%W ?cTB uor o- 4-
met hoxypheﬂwaekfmgnmmm@wnal@seﬁd@ﬁdaawmmumtdu@&asé& ahdlinwethyd - L-

val yl - L-val yl met hyl - L-val yl -L-prolyl -L-proline-t-butylam de, TDX258
and BMB18gdefiiersyiiseasafl es of topoi somerase inhibitors are topotecan,
hycaptam ne, irinotecan, rubitecan,

6- et hoxypr opi onyl -3', 4' - Oexobenzyl i denechar- treusin,

9- met hOXy- Nrhg ééﬁ@ér’evjh disdisks %‘Pé.‘ rsé?él:'t&i froth thekdrbag rcbﬁbi%ﬁné of braln

H) pr opanam ne, 1-am no-9-ethyl-5-fluoro-2, 3-di hydr o- 9- hydr oxy- 4-
met hyt -1 H, dal‘leebelnng[oae]:pyrsqua[rwusxeﬂ aancer, r’niaddenoan{cer aﬂsmm ean+ ne-
10, 13(9H, 15 d| one .urtotec N-i sopr am 208)
canpt ot heci $E™> BRREI§EHC Cﬁﬂﬁrlﬁﬁeat'%k@ rgerﬁiggBég [2:(5% eﬁhosphate

t eni posi de, e t

N-[ 2- ( di rrett?m SISO cgh%@dﬁ%%gé s ne“tiﬂi%@%& S 68{' Nl

b] car bazol elobfcadicano&rmmoldacmiceqrlympho(rﬁacﬁﬂﬁlﬁm:kabmﬁé)ahdwa{cNte{ 2-(di -
met hyl| m nol) et hyl ] -N-met hyl am i no] et hyl ] -5-[ 4- hydroxy-3, 5-di nethoxy-
phenyl T- 5, 58UEa@MEK. 9- hexohydr of uro( 3", 4' : 6, 7) napht ho( 2, 3-d) - 1,

3- di oxol -6 WD 2005/ 042520 PCT/ EP2004/ 011550 -66 C C 5

The compounds according to the invention may also be administered at
the same time as other well-known therapeutic agents that are selected for
their particular usefulness against the condition that is being treated. For

20 example, in the case of bone conditions, combinations that would be

c favourable include those with antiresorptive bisphosphonates, such as
alendronate and risedronate, integrin blockers (as defined further below),
such as avp3 antagonists, conjugated oestrogens used in hormone
replacement therapy, such as Prempro®, Premarin® and Endometrion®;

25 selective oestrogen receptor modulators (SERMSs), such as raloxifene,
droloxifene, CP-336,156 (Pfizer) and lasofoxifene, cathepsin K inhibitors
and ATP proton pump inhibitors.
The present compounds are also suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following:

30 oestrogen receptor modulators, androgen receptor modulators, retinoid
receptor modulators, cytotoxic agents, antiproliferative agents, prenyl-



10 15 20 25 30 one,

2, 3- (net hyl enedi oxy) - 5- met hyl - 7- hydr oxy- 8- net hoxybenzo hen -

ant hri dl"ﬁgﬁ?ﬂm@%o bi s[ (2- ani noet hyl ) ani no] benzo[ g] i soq'{ff 200l 159.

di one, 5-(3-am nopropyl am no) -7, 10- di-ddr oxy- 2- ( 2- hydr oxyet hyl am no-
nethyl)-GFprrazoIo[4,5,1-de]acridin-6-one, N-[ 1-[ 2(di et hyl am no) et hyl -
am no] - 7- met hoxy- 9- oxo- 9H-t hi oxant hen- 4- ylnethyl]fornanide N-(2-(di-
met hyl ami no) et hyl ) acri di ne-4- car boxam de, 6- dlnethylan1no)ethyl]

ani no] - 3- hyRIPERIY trapsterass Bhbitare) HMGr&qmreﬂ ealﬁalmii%dﬂé! rote-

"Antiprolif t ucl eo-
{1 des such S Ehe GkEss MEERAR hAENDS Sl Pt alihoida
ant i met abolihhibitofd! AhepresBACESMAPOINGds a@f partivalarly suitbble fop@dimnisial n,
doxi- fluridine, trimetrexate, fludarabine, capecitabine, galoci t abi ne,

cyt ar abi ne tiartatdbeaame timetasiadietherapyu thaysynetaistic effects of shibiting

el zaf abi naVE ST hiatpinatdwffHipherEGy nPRben ARRbLS 1fthe &7 X 0

2' -1l uororre(tsgglw@p@@/mqlggyycytldl ne, N-[5-(2,3-di=
hydr obenzof uryl ) sul fonyl ]-N - (3, 4-di chl orophenyl )urea, N6-[4-deoxy-4-[N2-

[2(E), 4(E)"Qestrogeacadeptonayidulaters/ireférady compioyods whish intenferetwit o-

e e

515;1 t h;e”QYEm'-E%pr‘T’éE & G&stfbgefTeBapior mdtulatord R, Bk bre AGAIAST Ne,

- ( cai‘%anoylten(wrmmykﬁem-rébwfeme admafem; Y YB53684 LlY 1170B4zmremifene,
yclo(7.4.1,0. Oztetradeca 2,4, &i{ﬁ I en- Iacetlc acid ester, swainsonine,

| onet r exol beY&@ rapbAak{e(2. 2nsime ﬂa‘?@Pr Q’Wyﬁ‘mﬁ QYL%I%&%F(NZP'BET' t oyl -

1-B-D-ar abl oA yde

Ui osen car RIDSHBRIPhRNFERH HeraByanady BRI B S fefRIRORANGHREY [0
anti bodi es 4 ¢'-gihydtdxybanzeptsernes?, 4T-dﬁﬁmrddh@ﬁylh|ydﬁz@iheta"hifSH6469| ogenesi s
i nhi bitors", such as trastuzumab, and tunour suppressor genes such as

p53, whi ch Andregenieeqepteramodulatorst rferstarroropeundsnwbichtivierfess withr ansf er

A L S et S S

prepar at i onnigin. ExERPISLEEAdrogen réSeptbeRiodBIRtorf include finasteride and

other Sa-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole

and abiraterone acetate.

"Retinoid receptor modulators" refers to compounds which interfere with or
20 inhibit the binding of retinoids to the receptor, regardless of mechanism.

C Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-difluoromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenyl)retinamide and N-4-carboxy-
phenylretinamide.

25 "Cytotoxic agents" refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.

Examples of cytotoxic agents include, but are not limited to, tirapazimine,

30 sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin,

altretamine, prednimustine, dibromodulcitol, ranimustine, fotemustine,



WO 2005/ 042520 PCT/ E1' 2004/ 011550 -67 CC5 10 15 20 di seases, where
the disease is characterised by disturbed angi ogenesis. The disease is

pr ef er at¥Q 20%%M08¥2%us di seases. The di sturbed angi ogencBSHEROMBIEY v
results fromdisturbed VEGFR-1, VEGEB52 and/or VEGFR-3 activity.

Particul ar preference is therefore al so given to the use of the conpounds
according to the invention for the preparation of a nedicanent for the

inhi- bition of VEGFR-2 activity. Assays The conpounds according to the
i nvention dedaniaisy oxaliplatintemarolamidge heptaplatiny esiramystingsiRrodescr i bed

ore known (SR RASARE drolRMFdd 3 nfushiK! Fhidthladpcniode, e ThaY®
person ski |IbB§pIaﬂnt§§trﬁIétlrﬁ S;ﬁ’aflrancwmmbﬁn irdfaeabaexitdsfanide, Giﬁlcer
Res. 59:189-197; Xin et al J ol . Chem ' 274:9116-9121: Sheu at at:

Ant i cancer ammedmlome%matnmymgg)mﬂunw benzylgusnine glyfosfamides7- 248:

U tro° 15: caPxd98) (raperans BaiObis-REHnesane b diifinelbidiehihi nae
activity ISpam%H(m}bné{Haddﬁﬁe(dm ﬂ)iﬁﬂn@rﬁw(ll)?fetﬁbcﬂl@rmé lpshiZinagRhat e into

4:1 polyglutam c acid/tyrosine substrate he phosphoryl ated pEY
product is speamiegl arsenictiivxide, hvéhbdadec;damlmméo-hmoxmmdecywa

Vat et al's. SMARRE BRI 5pribiIHsicerHick R RO IS, b SRS T SRS
domai ns of e idbiciH pifdfideBvalrubigin, amrubicin, antineoplaston, 3'-de-

10 amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin,

0 galarubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-azirid-
inyl-4-methylsulfonyldaunorubicin (see WO 00/50032).
Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
3',4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,

15 dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

BMS 184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyI-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.
20 Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
c irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechar-
treusin, 9-methoxy-N,N-dimethyi-5-nitropyrazoio[3,4,5-kl]acridine-2-
(6H)propanamine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-
methyl-1H, 12H-benzo[de]pyrano[3',4':b,7]indolizino[1,2b]quinoline-

25 10,13(9H,15H)dione, lurtotecan, 7-{2-(N-isopropylamino)ethyl](20S)-
camptothecin, BNP1350, BNP11100, BN80915, BN80942, etoposide
phosphate, teniposide, sobuzoxane, 2'-dimethylamino-2'-deoxyetoposide,
GL331, N-[2-(dimethylamino)ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-
b]carbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-{2-[N-{2-(di-

30 methylamino)ethyl}-N-methylaminojethyl}-5-[4-hydroxy-3,5-dimethoxy-
phenyl]-5,5a,6,8,8a,9-hexohydrofuro(3',4':6,7)naphtho(2,3-d)-1,3-dioxol-6-



al . Oncogene (1991) Vol. 6, pp. 1677-1683.) and Flt-1 (Shibuya, M et al.
Oncogene (1990) Vol. 5, pp. 519-524) were cloned as glutathione S WO
2005/ 04293 2£P20041011550 -68 C C 5 10 15 20 25 3PCHERIQ4/MNSI0, (GST)
gene fusion proteins. This was acconpleéshed by cloning the cytoplasmc
domai n of the KDR kinase as an in frame fusion at the carboxyl term nus
of the GST gene. Sol ubl e reconbi nant GST- ki nase domai n fusion proteins

were expressed in Spodoptera frugi perda (Sf i nsect cells

(Invitr oger@n%é %W@tma%reﬁdjow)cé-n@tm'Jst@@Xv&mhqwh@@quhen-

Ph DIT, 1 nM
ED‘?',rAm nggt%ar?th ?%'8@9 dﬁ\){bgé h;()er 6’|7°]6ﬁ69‘#§ %é eét%l():lmelS r(i:ﬂeupept in,

pepstatin ad\dnapsxp&ammopwwainmM-rzhmzuiHyatdeMmdwwéthmmm (all
Sigma). Wash buffer 50 M Tri s 5 mM DIT, 1 nM EDTA,

0. 05% of Trmemyl)ﬁhmmazqg%@nycgada@mdm@ongmmé&@uetbvlarr@np)g@hyln

E&P fS tegt |58 %ﬁ%?f}gﬁwx){ ggxg%%ha‘?ﬂééﬁ%{%%ﬁyl fﬁﬁ(@{ﬁﬁu% ;8@1% Di al ysis
Triton —X- 1Qethypattind)ethgnatridine-48arboxamide, @[[iﬁa'mhyiamlm@ﬁﬁ“ n and

aprotinin and’1 nmM phenyl net hyl sul fonyl fl uori 10X reaction buffer
200 nM Tri samjnia]-3-aydroxy-7k- meienQ[an}oaanm -Z-oneoamnddingsnend 5 g/ M of

D e o Bl G B HRGe NA B oS80 T P
tides such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and

10 antimetabolites such as enocitabine, carmofur, tegafur, pentostatin, doxi-

c fluridine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-di-

15 hydrobenzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-
[2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannohepto-
pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-
ox0-4,6,7 ,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl}-2,5-
thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-

20 g-(carbamoyloxymethy!)-4-formyl-6-methoxy-14-oxa-1,11-diazatetra-

c cyclo(7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine,
lometrexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-
1-B-D-arabinofuranosyl cytosine and 3-aminopyridine-2-carboxaldehyde
thiosemicarbazone. "Antiproliferative agents" also include monoclonal

25 antibodies to growth factors other than those listed under "angiogenesis
inhibitors”, such as trastuzumab, and tumour suppressor genes, such as
p53, which can be delivered via recombinant virus-mediated gene transfer
(see US Patent No. 6,069,134, for example).

30  The invention furthermore relates to the use of the compounds according

to the invention for the preparation of a medicament for the treatment of



BSA. 10x substrate 750 pg/m poly(glutamc acid/tyrosine; 4:1) (Sigm).
Stop solution 30%trichloroacetic acid, 0.2 M sodi um pyrophosphate (both
Fi sher) .WOWROS/0423D ut i on 15%tri chl oroacetic acid, 0.2 RCEBE2004/011550
pyrophosphate. Filter plates WO 2005/g342520 PCT/ EP2004/ 011550 -69 CC
5 10 15 20 25 30 MIIlipore #MAFC NOB, G-/ C gl ass-fibre 96-well plate.
Method A - protein purification 1. Sf21 cells were infected with

reconbi nant virus at a nmultiplicity of infec- tion of 5 virus

parti cl es/ cadisbases] wiherethedisease fio chdctarises. by?distirbed iaegogemesisper f or med
at 4C. Infected cells were h?rvested by cen- trifugation at 1000xg and
lysed at 4C B Aisegsaispreferafly rangerous 8iseaseds |ysis buffer fol l owed by

centrifugat4 ) etﬂQr:éP " t t hen passed
over a gl utgﬁﬁpﬁ%éggﬁ%eﬁe%ﬁ érrm Wa@gnggugg'?’ ul ghst@?rp ?Er\épf{gngmht h lysis
buffer and VBSFRI2WrdioVEGFRBctility.he same buffer followed by 5

vol unes of wash buffer. Reconbi nant GST-KDR pro- tein was eluted with

wash Buf f er Padiciar peefigcenceyis thefeiprenalse givarlp thedisedfdhe sempayadsst

dialysis buffer.. .B - VEC C i ngse Add 5 pi of

i nhibitor o éccoaﬂpgg{)rfﬁ%|$w§gtl§5$§§{f\%rﬁr§b§§q§§§§5 az!“%ﬁﬁ%%“ﬁd%ﬁ Ingct I on
m xture conpifibAiof WEGIPR-Dactivityx reaction buffer, 5 pl  of 25 nM ATP/ 10
pCG [3'' P]ATP (Amersham) and 5 pi of 1Ox substrate. 3. Start the reaction
by the addition of 10 pl of KDR (25 nM in enzymne

Assays

10
C The compounds according to the invention described in the examples

were tested by the assays described below and were found to have kinase
inhibitory activity. Other assays are known from the literature and could
readily be performed by the person skilled in the art (see, for example,

15 Dhanabal et al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem.
274:9116-9121; Sheu et al., Anticancer 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).
VEGF receptor kinase assay

20 VEGF receptor kinase activity is measured by incorporation of radio-
labelled phosphate into 4:1 polyglutamic acid/tyrosine substrate (pEY).
The phosphorylated pEY product is trapped on a filter membrane and the
incorporation of radiolabelled phosphate is quantified by scintillation

counting.
25
Materials
VEGF receptor kinase
The intracellular tyrosine kinase domains of human KDR (Terman, B. |. et
al. Oncogene (1991) Vol. 6, pp. 1677-1683.) and Fit-1 (Shibuya, M. et al.
30

Oncogene (1990) Vol. 5, pp. 519-524) were cloned as glutathione S-



dilution buffer. 4. Mx and incubate at roomtenperature for 15 m nutes.
5. Stop the reaction by the addition of 50 pl of stop solution. 6.

| ncubat V2005843539 15 minutes. 7. Transfer a 90 pl al iR{EKEP2004/41150er
plate. 8. Aspirate and wash 3 tines wggh wash solution. 9. Add 30 pt of
scintillation cocktail, seal plate and count in a Wallace M crobeta
scintillation counter. Human unbilical vein endothelial cell mtogenesis
assay Expression of VEGF receptors that nedi ate mtogenic responses to
the grow hrérw@erasei(SSTa)rggaﬂeﬁusi@mtprbtﬂiw Thos wascadcamptisted byl dlamingel | s.

Human um Djl c e n lLia HUVECs | tur roliferate
ig resgonséh I Qﬂ%ﬁf‘l"ﬁ té@lkﬁ fr%’i‘?e§§§'8lfj) ag}'g?emlto

the assay V& 3‘8%@?%3@%@% E@% ERT57 o?%’éﬁ?%}é‘*é??ﬁa'é“é??ﬁﬁhmaﬁf escent |

HUVEC nonoldymrain fasientproteirsiwerd xpressed i Spotiestera frogipendal (Sf2Hpurs pri or
to addition of VEGF or basic fibroblast gromh factor (bFGF). The

i t og®ni c riBsgRlRels (Ivijeageny usiidcr basulgutres RXAGESIAN VERIGKMACRE T he

i ncorporati‘@%@{m thymdine into cellular DNA. 5 Materials O C 10 15
20 25 30 H ECs frozen as primary culture isolates are purchased

fromd onetLy@fs bGifemp. Cells are obtained in endothelial growth nedi um

(EGM donetics and are used for mtogenic assa S atpté)assa es 3-7.
Cul ture pl HEHOMIURSPON g6 OeM N6l \asmM &13 t1|rQMJE % qfiTates ( NUNC

#167008) . X-100, 10% glycerol, 10 mg/ml each of leupeptin, pepstatin and aprotinin
10 and 1 mM phenylmethylsulfony! fluoride (all Sigma).
c Wash buffer
50 mM Tris pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA, 0.05% of Triton
X-100, 10% glycerol, 10 mg/mi each of leupeptin, pepstatin and aprotinin
and 1 mM phenylmethylsulfonyl fluoride.
15 Dialysis buffer
50 mM Tris pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA, 0.05% of Triton
X-100, 50% glycerol, 10 mg/ml each of leupeptin, pepstatin and aprotinin
and 1 mM phenylmethylsulfonyl fluoride.
10x reaction buffer
20 200 mM Tris, pH 7.4, 1.0 M NaCl, 50 mM MnCl,, 10 mM DTT and 5 mg/mi
c of bovine serum albumin [BSA] (Sigma).
Enzyme dilution buffer
50 mM Tris, pH 7.4, 0.1 M NaCl, 1 mM DTT, 10% glycerol, 100 mg/ml of
BSA.
25 10x substrate
750 ug/ml poly(glutamic acid/tyrosine; 4:1) (Sigma).
Stop solution
30% trichloroacetic acid, 0.2 M sodium pyrophosphate (both Fisher).
Wash solution
30 15% trichloroacetic acid, 0.2 M sodium pyrophosphate.

Filter plates



Assay nedi um Dul becco's nodification of Eagle's nmediumcontaining 1 g/m
of gl ucose éllpow- | ucose DMEM Medi atech) plus 10% (v/v) foetal bovine
serum QL5 . Test conpounds Worki ng st ock sol utHCIHEP2894/414350
conpounds are diluted serially in 10088 -di met hyl sul foxide (DVBO) to 400
times greater than their desired final concentrations. Final dilutions
to 1 x concentration are nmade in assay nediumimediately prior to

addition to cells. 10x growth factors_ Sol utions of human VEG- 165 (500
ng/ m ; R&D Milliposa#MAR i‘lﬁ@;FGF((itglaﬁjffr'ﬁr,e Yxwel\platens) are prepared in
assay nedi L g ng. [Met hyl -3H] t hym dine (20 G/ mol ;
Dupont - NEm%tgagﬁ‘U%{e%%gﬁp m in |owglucose DVMEM nedi um Cell

wash medi um. I$62k calid depd iredctedl witts modhbinaritNidisadtes multiphicitpofirfec-1 o/ n
of bovine serum al bumi n (Boehri n(ger- I\/annhel& WD 2005/ 042520

PCT/ EP2004/toni@spvirusyparclesicelband gmawrpat 20° @48 hawrs. sol ution 1 N NaOH,
226 (1) EPyeal Hela B JPECLANGET P WA Bt SR <
per 100 pl tafugatismat ﬂb@b“g‘dh@_rlysé@éi 450 TRBORANutes Hithst/16%olurmé @ h 1 S
arrested for Z4 hours at 37Cin a humdified atnosphere containing 5%
c. lysis buffer followed by centrifugation at 100.000xg for 1 hour. The super-
natant was then passed over a glutathione Sepharose column (Pharmacia)
equilibrated with lysis buffer and washed with 5 volumes of the same
10 puffer followed by 5 volumes of wash buffer. Recombinant GST-KDR pro-
C tein was eluted with wash buffer/10 mM reduced glutathione (Sigma) and
dialysed against dialysis buffer.
Method B — VEGF receptor kinase assay
1. Add 5 gl of inhibitor or control to the assay in 50% DMSO.
15 2. Add 35 pl of reaction mixture containing 5 pl of 10x reaction buffer, 5 pl
of 25 mM ATP/10 pCi[”P]ATP (Amersham) and 5 ul of 10x substrate.
3. Start the reaction by the addition of 10 pl of KDR (25 nM) in enzyme
dilution buffer.
4. Mix and incubate at room temperature for 15 minutes.
20 5. Stop the reaction by the addition of 50 i of stop solution.
C 6. Incubate at 4°C for 15 minutes.
7. Transfer a 90 pl aliquot to filter plate.
8. Aspirate and wash 3 times with wash solution.
9. Add 30 pl of scintillation cocktail, seal plate and count in a Wallace
25  Microbeta scintillation counter.
Human umbilical vein endothelial cell mitogenesis assay
Expression of VEGF receptors that mediate mitogenic responses to the
growth factor is largely restricted to vascular endothelial cells. Human um-
bilical vein endothelial cells (HUVECS) in culture proliferate in response to
30 VEGF treatment and can be used as an assay system to quantify the

effects of KDR kinase inhibitors on VEGF stimulation. In the assay



Met hod 2 Gowm h-arrest nediumis replaced by 100 pl of assay nmedi um
containing either vehicle (0.25%[v/v] DVBO or the desired final
concentration of test conpound. Al determ nations are performed in
tripliclY@20088¢#3530 are then incubated at 37C/ 5% C2 f RCHERGWYIFSY al | ow
test conpounds to enter <cells. Metho@pl After the 2-hour pre-treatnent
period, cells are stimulated by addition of 10 Nuwell of either assay
medi um 10x VEGF solution or 1 Ox bFGF solu- tion. Cells are then

i ncubated at 37C/ 5% CO2. Method 4 After 24 hours in the presence of

growt h f actdgssribedxquigsgentyiiMEGemonalayens a8l trgated witheghiclearHest 5 Thr ee
days after additio f [3H.t hym dj.ne | I S_r.enpv. y.aspira- tion,
and ol | 5. SeEmeuRls Poprbrdy Wradifin LR G Satis TR RaBM o | one
by 200 pl/ watlot (bFEF) i fitog@nrcdespénseld VEBFeor BIFGF S8 delirhiingd bpy
addition of cell lysis solutron (100 pl/well) and warm ng at 37C Tor 30
m n- utes. rﬁbasurlr;@w!eéscmperatimnsﬂ‘[aﬂ]tbﬁnidméinw cellalas DMNA.Nti |l ation vials
contaéni ng 150 pl of water. Scintillation cocktail (5 m/vial) is added,
and cell-associ- ated radioactivity is determned by liquid scintillation
spectroscowateréq€ordi ng to these assays, the conpounds of the fornula I
are inhibitors” "of VEGF and are thus suitable for the inhibition of

angi ogenesi s, such as in the treatnment of ocul ar diseases, for exanple
di abetic retinopathy, and WO 2005/ 042520 PCT/ EP2004/011550 -72 C C 5 10
15 20 25 3HWYEGSshe treatnment of carcinomas, for exanple solid tunours.

The pr €SN LUVECS frozen as primary culture isolates are purchased from Clonetics

C 10 Corp. Cells are obtained in endothelial growth medium (EGM; Clonetics)
and are used for mitogenic assays at passages 3-7.
Culture plates
NUNCLON 96-well polystyrene tissue culture plates (NUNC #167008).
Assay medium
15

Dulbecco's modification of Eagle's medium containing 1 g/ml of glucose

(low-glucose DMEM; Mediatech) plus 10% (v/v) foetal bovine serum

(Clonetics).

Test compounds

Working stock solutions of test compounds are diluted serially in 100%
20 dimethy! sulfoxide (DMSO) to 400 times greater than their desired final

c concentrations. Final dilutions to 1x concentration are made in assay

medium immediately prior to addition to cells.

10x growth factors

Solutions of human VEGF 165 (500 ng/ml; R&D Systems) and bFGF

(10 ng/ml; R&D Systems) are prepared in assay medium.

10x [’H]thymidine

[Methyi->H]thymidine (20 Ci/mmol; Dupont-NEN) is diluted to 80 uCi/ml in

low-glucose DMEM medium.

25

Celi wash medium
30 Hank's balanced salt solution (Mediatech) containing 1 mg/ml of bovine

serum albumin (Boehringer-Mannheim).



conmpounds inhibit VEG-stinulated m togenesis of human vascul ar
endothelial cells in culture wwth I C50 values of 0.01-5.0 NM These com
pounds AY@2005M®2M%e| ectivity over related tyrosine ki FEEEP2094M130anp| e
FGFRL and the Src famly; for relatiofghip between Src kinases and VEGR
ki nases, see Eliceiri et al., Mlecular Cell, Vol. 4, pp.91 5-924,
Decenber 1999). The TIE-2 tests can be carried out, for exanple,

anal ogously to the neth- ods indicated in WD 02/ 44156. The assay

det er ni nes Gelklysistsalitiorhg activity of the substances to be tested in the

phosphor yl a1t¢'ﬁ-?<§§c?9€@”2ﬁ%§be poly(AQu, Tyr) by Tie-2 kinase in the

presence of ~3The phosphoryl ated substrate binds to
the surfacquethod { fl ashplate" mcrotitre plate during the incubation
time. After renoval of the reaction mxture, the mcrotitre plate is
washed a rii¥EC mbnolayers maintainedrin &EGMa@are\naryesied ibydrypsirisation s

subsefuent | as- ured. An i.nhibjti ffec f the substances to be
measﬁér]eq re%lff&?%%o‘l’ derr‘%{g'i @g{dqd)‘??l RY Elff\/aﬁsﬁyérﬁe(ﬁ?\@i F%?rurbed
enzymati ¢ ngafin gélw @208 pbiH isErtestEIRA 2 NoGS ar3yeChfigated inC
In the follow ng exanples, "conventional work-up” neans: water is added
i f necessarhumidified athdasphears centaihing 6% €€essary, to a val ue of between 2

and 10, de\%ﬁnﬁ‘j ng‘_hon the constitution of the end product, the m xture is
extracted VFEWO acetate or dichloronethane, the phases are

ted Weloeiy or di e, the phases a
cvanor at et CORARARE TANERSs ooabey BY U TRSHIMMGRORARNG | oo ge

nd/ o0 by caitrer abhicka(0.25% [RIv] DMSE opthe desiced figel contlentration of tast
écet ate/ nmethanol 9:;1. Mass spectronetry (MsS): El (el ectron inpact
i oni sat i on)cavpounsBAllrdaternainatiPhs atpartered mvnpjicategGells are #iemspr ay

part The conptited SZeChh S eTel dens o B e atthedniat B8 "Ee
obt ai ned bycdllge foll owi ng synthesis schenme or anal ogously thereto: C5 10
Method 3
15 After the 2-hour pre-treatment period, cells are stimulated by addition of
10 pliwell of either assay medium, 10x VEGF solution or 10x bFGF solu-
tion. Cells are then incubated at 37°C/5% CO..
Method 4
After 24 hours in the presence of growth factors, 10x [*H]thymidine
20 (10 pitwell) is added.
C Method 5
Three days after addition of [*H]thymidine, medium is removed by aspira-
tion, and cells are washed twice with cell wash medium (400 ul/well fol-
lowed by 200 piiwell). The washed, adherent cells are then solubilised by
25 addition of cell lysis solution (100 pliwell) and warming at 37°C for 30 min-
utes. Cell lysates are transferred to 7 ml glass scintillation vials containing
150 ul of water. Scintillation cocktail (5 ml/vial) is added, and cell-associ-
ated radioactivity is determined by liquid scintillation spectroscopy.
According to these assays, the compounds of the formula | are inhibitors
30 of VEGF and are thus suitable for the inhibition of angiogenesis, such as

in the treatment of ocular diseases, for example diabetic retinopathy, and



OH+ NBr 01 -1~1 2 h, 150 C N 11 OSCN 3 ss rNI'NN N CH2C 2, 2-18
h, rt 2 15 20 4 25 30 1 WD 2005/ 042520 PCT/ EP2004/ 011550 -74 Exanple 1:
Synthesis of (6-nitro-1 H benzim dazol-2-yl)[4-(pyridin-4-yl ox g‘ghenyl ]
am ne 5 WORBNY2APyr i di nyl oxy) phenyl anmine (2) NH2 C C E@T@gz@ 0HI350

-72-

for the treatment of carcinomas, for example solid tumours. The present
compounds inhibit VEGF -stimulated mitogenesis of human vascular
endothelial cells in culture with IC50 values of 0.01-5.0 uM. These com-

pounds also show selectivity over related tyrosine kinases (for example

5 FGFR1 and the Src family; for relationship between Src kinases and
VEGFR kinases, see Eliceiri et al., Molecular Cell, Vol. 4, pp.915-924,
December 1999).

The TIE-2 tests can be carried out, for example, analogously to the meth-
10 ods indicated in WO 02/44156.
The assay determines the inhibiting activity of the substances to be tested
in the phosphorylation of the substrate poly(Glu, Tyr) by Tie-2 kinase in
the presence of radioactive *P-ATP. The phosphorylated substrate binds
to the surface of a "flashplate” microtitre plate during the incubation time.
15 After removal of the reaction mixture, the microtitre plate is washed a
number of times and the radioactivity on its surface is subsequently meas-
ured. An inhibiting effect of the substances to be measured results in lower
radioactivity compared with an undisturbed enzymatic reaction.
20 Above and below, all temperatures are indicated in°C. In the following
C examples, “conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to a value of between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
25 is dried over sodium sulfate and evaporated, and the product is purified by
chromatography on silica gef and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)*

30 ESI (electrospray ionisation) (M+H)*



30 OH r , MOH 2 a) 195 g (1.4 nol) of 4-nit 445, 2
g (1.4 R%?;%&@ngri dine were mxed well and slowy 1{1&2@&{/(3?%@0
After stirring at 150C for 2 h, the -Batch was poured, while still hot ,
into 51 of ice-water. The m xture was acidified using hydrochloric
acid, and the aqueous phase was washed 2x wth 3 |1 of nmethyl tert-butyl
ether.'ﬂuagaueous Buase was rendered basic (pH 12) using conc. sodium
hydr oxi de n tracted 2x with 3 1 of nethyl tert-butyl ether.
The conbi ned organi c phases were washed 4x with 1 1 of water, dried
usi ng Na2SO4, filtered and evaporated The residue was dissolved in 100
m of et herThexcompbends accardingte thedng&mimmmad,\la{itagw]s'lpbe in an ice
bat h by addltlon of 200 m of petrol eum et her. e cr ﬁhals wer e
filtered ofdbtained by tbeifeliowing %ﬂﬂ!ﬁﬁ'ij m?@&é&'@ Elv eEtOYj el d: 75 g
(25%950f 1, brown crystals b) npound 1 was hydrogenated at room
tenperature usi ng Pd/C in The reaction solutlon wgs filtered

t hrough ki esei g Fhsed wi dp QECH and the filt = bsequently
evapor at ed. JJne @ duetwas gest edW‘dl et byl. D t,r, | eum et her
= 2:1, f||ter2f off with suction, 3 842520'PCT EP2004 /011550 -75
rinsed with petrol eum ether &ndjdried overnight & 40C undér reduced

pressure. Yield: 50.94 g (76%Nof 2, brown crystals c {0 2 15 1.2
4- (4-Pyridi nyl oxy) phenyl thioisocyanate (3)

10
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3 921 ng (4.944 mmol) and 881 ng (4.944 mmol ) of 1,1'-thiocarbonyl -

dii mdazole are dissolved in 25 m of dichloronmethane and stirred at room
t enper at WOR0PHM2%2r ee hours. The solvent is renoved unBET/EPAWMOEFSHr es-
sure, and the resultant residue is pwi4ied by chromat ography over silica
gel 60 using ethyl acetate/petroleumether 4:1 as eluent. Renoval of the
sol vent under reduced pressure gives 915 ng of yellow, crystalline
residue CH2CI 2, 3 h, rt SCN 3. C 20 25 30 1.3

(6- Ni t ro- 1HEXampleildazol - 2-yl ) [ 4- (pyri di n- 4-yl oxy) phenyl ] - anmine (4) SCN
302N H2 H2 | DC DWW, 16h,rt W 2005/042520 PCTI EP2004/ 011550 -76 5
For further reaction, 1006 ng of 4-nitro-1, 2-phenyl enedi am ne and 150 ng

of the thioi Yo | | K ' form -
i do_and Sy TGS of (6.MrRRl HorBiiddat 2 VPSR a-jlod])BRenyh] 1
sol - vent, amfenéesi due was purified by MPLC chromat ography (Rp 18),

giving 126 ng of benzim dazol am ne 4. The conpounds according to the
i nvention can be purified by HPLC chro- matography, preferably as

descri bed b(ihow E—(4-Pyridinyloxy)phenylamine (2)

o)
1,
0...0 | X Neo NR,
N
10 & Pd/C
. N Br 150°C H 0O
——— —_—l .
Z X MeOH N
< W »
OH N N
HBr 1 2

a) 195 g (1.4 mol) of 4-nitrophenol and 445.2 g (1.4 mol) of bipyridine were
mixed well and slowly heated to 150°C. After stirring at 150°C for 2 h, the
batch was poured, while still hot, into 5 | of ice-water. The mixture was

15

acidified using hydrochloric acid, and the aqueous phase was washed 2x
with 3 | of methyl tert-butyl ether. The aqueous phase was rendered basic
20 (pH 12) using conc. sodium hydroxide solution and extracted 2x with 3 | of

methy! tert-butyl ether. The combined organic phases were washed 4x with
C 1 | of water, dried using Na,SO,, filtered and evaporated. The residue was
dissolved in 100 ml of ether, and the product was brought to crystallisation
in an ice bath by addition of 200 ml of petroleum ether. The crystals were
filtered off with suction and dried under reduced pressure.

Yield: 75 g (25%) of 1, brown crystals

25

b) Compound 1 was hydrogenated at room temperature using Pd/C in
MeOH. The reaction solution was filtered through kieselguhr, rinsed with
30 MeOH, and the filtrate was subsequently evaporated. The residue was

digested with diethyl ether:petroleum ether = 2:1, filtered off with suction,



10 Met hod (a) 15 Col urm Chromolith SpeedRCD 50 x 4 6 M2 from I\/Erck
G adient: 5. t =0, AB=090:10, t 5.5 mn: AB =0:100 | ow
rate: ZWQZH?S/WSH"EI uent: A Water + 0.1 %of trifl uorB%T!EF?“@“’Q’éﬁ?P (TFA)
B: Acetonitrile + 0.08% of TFA Wavel erffih: 220 nm Method (b): C 20 25 30
Col um: Chronolith SpeedRCD, 50 x 4.6 mR from Merck Gradient: 5.0 mn, t
0, AB =955, t 4.4 min: AB= 2575 t 45m'nto t=5.0 mn:
AB—O 100Flowrate 2.75 mM/mn Eluent: A Water + 0.1 %
trifl uor oacpsed With petreteym ether and drigd pv¢r@|ght@t d@ﬁ/&wdﬁmdumia engt h:
220 nm WO 8&%&9&2520 PCT/ EP2004 011550 -77 The retention tinmes (Rt)
obt ai ned by"theése net hods are indicated below for the conpounds and are
i ndi cat ed cYiglc 094 g (FEY%)0f 22 bpope ch@stalet letter (a or b). C5 10 For
purification, a preparative HPLC can alternatively be used with the
followi ng conditions: Colum: RP 18 (7 m Lichrosorb 250x25 El uent: A

g?n H|2:|5)6W2ra CNlol? # rﬁ]my oxy)ghenﬁ tﬁuonSocyarg_Fé%) 0.1 %of TFA UV: 225

s
/\N/U\N
O N/ /\\N O
N
10 HN =N - SCN Z
C CH,Cl,, 3 h, tt 3

921 mg (4.944 mmol) and 881 mg (4.944 mmol) of 1,1'-thiocarbonyl-
diimidazole are dissolved in 25 ml of dichloromethane and stirred at room
15 temperature for three hours. The solvent is removed under reduced pres-
sure, and the resultant residue is purified by chromatography over silica
gel 60 using ethyl acetate/petroleum ether 4:1 as eluent. Removal of the
solvent under reduced pressure gives 915 mg of yellow, crystalline residue

3.
20
c 1.3 (6-Nitro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]-
amine (4)
o]
* AT T )
N
SCN DIC,
3 DMF,
16 h, rt

A
OO



The foll ow ng conmpounds are obtained anal ogously by reaction of the

aromatic diamne with the correspondi ng thioi socyanat e:

( 5- Chl orwo045/0429200r onet hyl - 1 H benzi m dazol - 2-yl ) [ 4- (PGFED2084/8115500x v ) -
phenyl]am ne (MNV= 404.77, Rt = 1.87 )7 2)

[4- (Pyridin-4-yl oxy)phenyl](6-trifluoronethyl-1 H benzim dazol -2-yl)-
amne (MW= 370.33; Rt = 1.39a) (3) (6-Methyl-

H- benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl oxy) phenyl Jam ne (MN= 316.36; Rt
0.67a) (4) For further reaction, 1006 mg of 4-nitro-1,2-phenylenediamine and 150 mg

o S Wbt Sy Al S |
dgrzaﬁ(& §% WF omtrébmfhpe?%w | AﬁéP fgﬁWC‘\MN)f‘ th%4s%l 23, K

anm ne (MN
H- benzi m d

2.06x) (6)

H- benzi ni davent- theyiesidie(wss pdnﬁe@bylmu(ltchwmatddamwﬁ?n? VR, giviAg. 23, R

2.

35a

(7)

56D|r‘reth|-

H ben?i i da¥ep Mg ¢f QQWWM&ZP&WH& 4 oxy) phenyl Jamine (MW= 330.39; Rt
1.13a) (8) (5-Chloro-6-trifluoronethyl -

H- benzi m dazol -

2.08a) WO %Héb@ﬁ%@&ﬂd?%é&'ﬂ?r@ﬁ Mﬁ@ntloﬂ&a@b f‘imiﬁgd%‘%/ MPLExh#E- (9)

(5 6- Di chl oro-1 H benzi m dazol™- )[4-(pyrid

C

yl oxy) phenyl ] am ne

371. 23; Rmnatography,)preferably as descnbed below:

10

15

20

25

30

Method (a):

Column: Chromolith SpeedROD, 50 x 4.6 mm? from Merck
Gradient: 5.5 min, t =0, A:B=90:10,t = 5.5 min: A:B =0:100
Flow rate: 2.75 ml/min
Eluent: A: Water + 0.1% of trifluoroacetic acid (TFA)

B: Acetonitrile + 0.08% of TFA
Wavelength: 220 nm

Method (b):

Column: Chromolith SpeedROD, 50 x 4.6 mm? from Merck
Gradient: 5.0 min, t=0, A:-B=955, t=4.4min: AB=2575t=45minto
t = 5.0 min: A:B = 0:100
Flow rate: 2.75 mi/min
Eluent: A: Water + 0.1% trifluoroacetic acid (TFA)
B: Acetonitrile + 0.08% of TFA
Wavelength: 220 nm

2y|)[4(pyridin3y|oxy)- phenyl Jam ne (MN = 404.78; Rt
(MV

C 15 20 25 30 (1)



(10) (5,6-D chloro-1H benzi m dazol -2-yl)[4-(pyridin-3-yl oxy)phenyl ] am ne
(MV=371.23; Rt = 1.77") (11) (5-Chloro-1

H- benzi Wa3005104252¢| ) [ 4- (pyri di n- 4-yl oxy) phenyl ] ani ne RGCAAER20080115%9 Rt
0.81') (12 -77 -

(5-Chl oro- 1H benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl oxy) phenyl ] am ne (MVN =
336.78 Rt = 1.39') (13)

4- Met hyl - 1H benzi m dazol - 2-yl ) [ 4- ridin-3-yl ox henyl ] am ne MN =
g 16. 36; th ‘EheLreggntjorg times (Rt)yot))t[aine(dpgy these met%odsé)rg indié/at]ed below (
(4-Cilor o- (11 Lugr erRLbula Lk beneldazal: 2atbl 6y RULpEHA V! 0) -
(4- Chl oro- Gleiténi\ﬁlér%)@”m hyl - 1H benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl oxy) -
phenyl ] am ne ( = 404.78;, Rt = 2.25) (16) (4,5-Dinethyl-1
H benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl oxy) phenyl Jam ne (MWN = 330.39; Rt
1.21'} (17) e : : :

( 5- ChY or o- GEfRWIficatlipny,a REeRaTative HPLG Fan altemativalyba used Wi idheny | -
am ne (MW = 2l R = 1. 29) (18)

(5- Chl or o- gpﬁé?ﬁﬁ?o{ﬁ%@r?;i mi dazol - 2-yl ) [ 4- (pyri di n-3-yl oxy) phenyl ] -
am ne (MV =ColuthrB1l; HRP8L74ir) LichBsorb 250x25

(4,6-Bistrifluoromethyl -1H benzi m dazol - 2- I%L4-(pyri di n- 4-yl oxy) -
phenyl ] ami nfelugnty = 43%.93H Qt2£lisCM'q.1%zgﬁlT ,6-Bistrifluoromethyl-1

H benzi i dazol - 2-yl ) [4- hdbR 3 5 | ] ani MWV = 438.33; Rt
> 54} (o) La (Pyr1 ci SOOI IS BFRK. o7 orot nyi -1
H bent0ni daggl - 2-y1) 208vife HdMWrate3 10-mnift = 1.71') (22) (6-Methyl-1

benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl oxy) phenyl Jam ne (MN = 316.36; R
1.42") (23) (4,5-Dinethyl-1

A L S o

aromatic diamine with the corresponding thioisocyanate:

15 (1) (5-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yh)[4-(pyridin-4-yloxy)-
phenyllamine (MW = 404.77; Rt = 1.87%)
(2) [4-(Pyridin-4-yloxy)phenyl](6-trifluoromethyl-1H-benzimidazol-2-yl)-
amine (MW = 370.33; Rt = 1.39%
(3) (6-Methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine
20 (MW = 316.36; Rt = 0.67%)
C (4) (5-Chloro-4-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]-
amine (MW = 350.81; Rt = 1.30%)
(5) (4-Bromo-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-
phenyllamine (MW = 449.23; Rt = 2.06%)
25  (6) (4-Bromo-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyllamine (MW = 449.23; Rt = 2.35%)
(7) (5,6-Dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]lamine
(MW = 330.39; Rt = 1.13?)
(8) (5-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
30 phenyllamine (MW = 404.78; Rt = 2.08%)



25 30 (24)

H benzi m dazol
= |.69a)W02005/082520 £t hy| -
H benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl axg)phenyl ] am ne (MW= 316. 36; R

0. 75a) (26)

H benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl oxy) phenyl ] am ne (MV= 330.39; Rt

(5-Chl or o- 4- et hyl -

(5, 6- Di met hyl -

1.91 a) (27) (4-Bronp-6-trifluoronethyl-1

H- benzi m da(ﬂ))l

= 478. 27,

2-[4-(Pyri
327.35; Rt

f y dazol
ke 20T i) E('é J?uorg@hl Beed eidazci Baddnpyngin-4 yiowyleheny atine
b?gﬁ fidi gmyAy! pyrimi din-4-yloxy) phenyl]ani ne (MW =

H- ben2| m dazol

xy) phenyl am no azol e~ 5-C rbo

-2-yl)[4-(pyridin-3-yloxy)pheny |]- amne (MW= 350.81; Rt
PCT/EP2004/011550

tI’I e

(2:6-Dj¢hierc21 H-bﬁmidﬁzol-wﬂ)lﬁmriﬂimM'OXW)PbBBMMmm ne (MV
b 4-T4-(b trifl t hyl
H-ben2| m dazol - ‘&9 )rﬁ é%? %Zﬁgg ]pyl’l[dl gergrrga; Iboxg%rgge(l\/{N— 5 06. 28;

R = 3. 52béﬁ 4By§ ([))uchloro—1 H-benzumﬁda%ol % g}l)y r(ﬁ)gldm- -yloxy) henwl]aml (M =

= 1.(0M)= 33023 RtE21 ART)no- 6- net hyl pyri mid i n-4-yl oxy)phenyl

433.82; Rt = 3

et P e f‘ﬁ‘%ﬁ"ﬁ’ﬁ?’“ N g e 35y
(6-Nitro-1 I—I—be(MWm@é@cYaYBZyﬁ):ng)(pyrl di n- 4- yi oxy) phenyl Janine (MW=
347.33; Rt

Vot ot 2- [ 4- (150 Rt Hsbesaimiderokz YUA-GUrn3VIRNRISWIBMING . poxy at e

(MV'=1860. 37; RMwW 2316136; %) 1.33%)

[4 (Pyri di n-4-yl oxy) phenyl am no]’- 3H benzi m dazol e- 5- car boxyl i c
= 346. 38:4) R4-Chloraguyifiugmmethyl-1H-benzimidazol-2-yi)[4-(pyridin

Met hyI 7- met

benzi m dazorgn&%@éﬁﬁ%{gw IW&ICE 2%3%4'6&' @fy) pge%l) aEnSg;)] o

(4- Fl uor o- 61 t5? &Ngﬁrogcg.gtlgmhoﬂdﬁ&ﬁpggg}mﬁ%gd%zbl Dlyh4-oyvridih B-dioxyRxY) -

phenyl ] am ne
[4-(2,6- D| met hyphenyillamine -(MW 0404 718 RE =] 2.267) uoro-6-trifluoronmethyl- 1

6%55(4@%/ Brggtryl 1‘-1Ng\</en21m|dazol-2-)l/:{§[4 (pyr|d|n-l-y}/c\>¢)3y)2p(x)hoe?%/(l)]gr2n?r12g

H- ben
PCT/ E 004/
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(33)

(MW = 330.39; Rt = 1.217)

(17) (5-Chloro-6-methyl-1H-benzimidazoi-2-yl)[4-(pyridin-4-yloxy)phenyl]-
amine (MW = 350.81; Rt = 1.29%)

(18) (5-Chloro-6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]-
amine (MW = 350.81; Rt = 1.61%)

(19) (4,6-Bistrifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-
phenyllamine (MW = 438.33; Rt = 2.24%)

(20) (4,6-Bistrifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyllamine (MW = 438.33; Rt = 2.54%)

(21) [4-(Pyridin-3-yloxy)phenyl](6-trifluoromethyl-1H-benzimidazol-2-yl)-
amine (MW = 370.33; Rt = 1.71%)

(22) (6-Methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyllamine
(MW = 316.36; Rt = 1.42%)

(23) (4,5-Dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]Jamine
(MW = 330.39; Rt = 1.55%

-yloxy)-



(39) [4-(2-Am no-6-net hyl pyri m di n-4-yl oxy) phenyl ] (4-fluoro-6-trifluoro-
nmet hyl -1 H benzi m dazol -2-yl)am ne (MW= 418.35; Rt = 2.85b) 4%04_110%

N- Met hy WQ2Q03/04252Q 1- t hi ophen- 2- yl net hanoyl ) - 1 H benzi RGIAERF00401§350

am no] phenoxy} pyri di ne- 2- car boxam de-gdW -= 469.52; Rt = 2.93b) (41)
N2- [ 4- (Pyri di n-4-yl oxy) phenyl ] - 3H benzi m dazol e-2, 5-di am ne (MN=
317.35; Rt = 1.55b) Pharnmacol ogical test results C 10 15 No.Inhibition of
TIE-2 I Cao (nol /1) (3)40E-07 5)5) 5E-07 (14)9E-07 The foll owi ng exanpl es
relate to R4} kBLdiloracatmetbihbErhenzinidazobad-yHi4-tpyrdiardsylexyphenyldct i on

lals A solutiaqn. npact, i ngredi ent according to the
{nvent i on and a@n«ﬁég&‘?@ié’ﬁégi RO 82N ohosphate in 3 1 of bidistilled
water is aQiZQ}Sf(MMétﬁyl-PH—tferfzirHHd&gl—@lylﬂ[w%ﬁfd]hw-i/l@)x?ﬁhényﬁérﬁfrie' e

|

filtered, transferred into injection” vials, |yophilised under sterile
condi ti ons and (MMI=316:86eRt 5t&7HY)e condi- tions. Each injection vial

contatns 5 tive |ngredient e B:.Suppositories. A mxture of
500 o an @B 156 Die Gul- B SetaBlime Rl 2a  weriaio Ry RswRRe RIS o ot
soya |ecithin anyt4880890Rt cocggebutter is nelted, poured into noulds
and al l owed to ‘cool . Each’ supposi t)ory contains 20 ng of active

i ngr edi ent .(2WO(2<BroM4@-42udraeiiig oH-bedzittidazol-B¢I)[@-2,6-dimethyl-
pyrimidin-4-yloxy)phenyl]lamine (MW = 478.27; Rt = 3.09°)
(28) N-Methyl-4-[4-(bromotrifluoromethyl-1H-benzimidazol-2-ylamino)-
10 phenoxy]pyridine-2-carboxamide (MW = 5 06.28; Rt = 3.52")
(29) 2-[4-(Pyridin-4-yloxy)phenylamino]-3H-benzimidazole-5-carbonitrile
(MW = 327.35; Rt = 1.97°)
(30) [4-(2-Amino-6-methylpyrimidin-4-yloxy)phenyl](4-bromo-6-trifluoro-
methyl-1H-benzimidazol-2-yl)amine (MW = 479.26; Rt = 3.01%)
15 (31) (4-Chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(2,6-dimethyl-
pyrimidin-4-yloxy)phenyl]amine (MW = 433.82; Rt = 3.01°)
(32) [4-(2-Amino-6-methylpyrimidin-4-yloxy)phenyl](4-chloro-6-trifluoro-
methyl-1H-benzimidazol-2-yl)amine (MW = 434.81; Rt = 3.01°)
(33) (6-Nitro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]lamine
20 (MW = 347.33; Rt = 2.08")
c (34) Methyl 2-[4-(pyridin-4-yloxy)phenylamino]-3H-benzimidazole-5-car-
boxylate (MW = 360.37; Rt = 2.16")
(35) 2-[4-(Pyridin-4-yloxy)phenylamino]-3H-benzimidazole-5-carboxylic
acid (MW = 346.35; Rt = 1.89")
25 (36) Methyl 7-methanesulfonyl-2-[4-(pyridin-4-yloxy)phenylamino]-3H-
benzimidazole-5-carboxylate (MW = 438.46; Rt = 2.40)
(37) (4-Fluoro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-
phenyllamine (MW = 388.32; Rt = 2.83")
(38) [4-(2,6-Dimethylpyrimidin-4-yloxy)phenyl](4-fluoro-6-trifluoromethyi-
30 1H-benzimidazol-2-yl)amine (MW = 417.37; Rt = 2.88")

C



5 10 15 20 25 30 Exanple C. Solution A solution is prepared from1l g of
an active ingredient according to the invention, 9.38 g of NaH2PO4 2
H2O, 28.WQ2005028p2HPO4 ' 12 H2O and 0.1 g of benzal ROVERAMN¥MIZ; de in
940 m of bidistilled water. The pH Lg0-adjusted to 6.8, and the sol ution
Is made up to 1 | and sterilised by irradia- tion. This solution can be
used in the formof eye drops. Exanple D O ntnent 500 ng of an active

i ngredi ent according to the invention are nmixed with 99.5 of Vaseline

under asept(38) dér{@rAmines6-nisthwpyemdinthploxy phanylid-flueros-triflugfoof acti ve

ingredient, 4 k f 0 1.2 of _.not _ ha, 0. of talc and
6. % kgI of magnég?m’éﬁ%ﬁﬁ@"#&obﬁg@mﬂgéﬁw&ﬂélé%l Bts fﬁg

conventi ona(uommthymqm@éwtmbhéhaz—ymha@hkfrH-Mimida‘zou-ﬂa%ng of
active ingredient. Exanple F. Coated tablets Tablets are pr essetgl

anal ogousl y t o aminoipher@xynyridinss2qadpoxamidedM = 469.82¢ BhwehB3 gnall

manneg W th ' of sugrose 0 starc a . tragacant h and
dye. Exanpl @qtﬁ%ﬁr@néﬁﬁxﬁphﬁﬁﬁi‘gg‘??f&‘@!ﬂ]déﬁse'gqr%d'iammgduced into
hard gel atine capatd i, @t =C ntional manner in such a way that each
capsul e cont ai (I‘:I(S 20 %37'3?’ iiztthep'gg):ai ve ingredient. Exanple H Anpoules A
solution of 1 kg of an active ingredient according to the invention in 60
| of bidistilled water is sterile filtered, transferred into anpoul es,

| yophi | i sedPharmaesiogicajtestresult$>004 /011550 -82 under sterile
conditions and seal ed under sterile conditions. Each anpoule contains 10
ny of18ct I ve ingredient.

; No. Inhibition of TIE-2
c 1Cso (mol/l)
(3) 40E-07
(5) 5E-07
(14) SE-07
15

The following examples relate to pharmaceutical compositions:

Example A: Injection vials

A solution of 100 g of an active ingredient according to the invention and

20 5 g of disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to
C pH 6.5 using 2N hydrochloric acid, sterile filtered, transferred into injection
vials, lyophilised under sterile conditions and sealed under sterile condi-
tions. Each injection vial contains 5 mg of active ingredient.
25

Example B: Suppositories

A mixture of 20 g of an active ingredient according to the invention with
100 g of soya lecithin and 1400 g of cocoa butter is melted, poured into
moulds and allowed to cool. Each suppository contains 20 mg of active

ingredient.
30



C C5 10 15 20 25 30 WO 2005/ 042520 PCT/ EP2004/ 011550 -83 Patent C ai ns
1 . Conpounds of the formula | 5 10 15 20 25 30 (RI)mI in which Rl, R

each, i WRpWAER0y of one another, stand for Hal, RGT/EP2004/0133580  SOX
S02A, SO03H, S03A, CN, NO2, NH2, NHA, - 81 -NAX NHCOA\ CHO C(=0 A, COCH,
COOA, CONH2, CONHA or CONAN, L denotes CH2, CH2CH2, 0, S, SO S02, NH,

NA, C=O or CHOH R 2 independently, is selected fromthe meanings
indicated for R and R' and is preferably, independently, selected from
Hat, A, Ofxamaplect; Sotution COOA, CONH2, CONHA or CONAA', E, G M Q and

R oo RS B R ap B P o el M o™

invention, 9.38 g of NaH,PO, - 2 H.0, 28.48 g of Na,HPO, - 12 H,0 and
0.1 g of benzalkonium chloride in 940 ml of bidistilled water. The pH is
5 adjusted to 6.8, and the solution is made up to 1 | and sterilised by irradia-

tion. This solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient according to the invention are mixed with

O 10 99.5 g of Vaseline under aseptic conditions.

Example E: Tablets
A mixture of 1 kg of active ingredient, 4 kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed to give

15 tablets in a conventional manner in such a way that each tablet contains

10 mg of active ingredient.

Example F: Coated tablets

Tablets are pressed analogously to Example E and subsequently coated
20 in a conventional manner with a coating of sucrose, potato starch, talc,

C tragacanth and dye.

Example G: Capsules

2 kg of active ingredient are introduced into hard gelatine capsules in a
25 conventional manner in such a way that each capsule contains 20 mg of

the active ingredient.

Example H: Ampoules

A solution of 1 kg of an active ingredient according to the invention in 60 |
30

of bidistilled water is sterile filtered, transferred into ampoules, lyophilised



tuted or substituted alkyl having 1 -10 C atons, unsubstituted or
substituted cycl oal kyl having 3-10 C atons, unsubstituted or substituted
al koxyaWQROORAISAY 2-12 C atons, unsubstituted or sulPEHVERZMP1Y)|

havi ng 6-14 C atons, unsubstituted or82substituted aryl al kyl having 7-15
C atoms, unsubstituted or substituted, saturated, unsaturated or

aromati c heterocyclyl having 2-7 C atons and 1-3 hetero atons sel ected
fromN, 0 WO 2005/042520 PCT/ EP2004/011550 -84 C C5 10 15 20 25 30
and S, or nsliepsiartie cendigpns @pdisealrdenderstariie cenditionsaEachiaraproye
aromatic h vyl al . j 3-10 C atons and 1-3 hetero atons

sel ected fggﬁ%ﬁggbz{h@ogéwmgg%% gé F, d, Br or I, and m p, g each,

i ndependently of one another, denote O, 1, 2, 3 or 4, and

pharmaceutical |y usabl e derivatives, solvates and stereoi soners thereof,
including mxtures thereof in all ratios. 2. Conpounds according to Caim
1, imgwhich in which the radicals R, independently of one another, are
selected fromA, Hal, CN, COOH, COOA, S02A, C(=0)A, NH2 , NHA and NC2,
and mdenotes 1, 2 or 3, and pharmaceutically usable derivatives,

sol vates and stereoisoners thereof, including mxtures thereof in all
rati os. 3. Conpounds according to Claiml in which the radicals R,

i ndependently of one another, are selected fromnmethyl, ethyl, CF3,
OCF3, F, d, Br, CN, COOH COCCH3, COOCH2CH3, SO2CH3, NH2, NHCHS,
NHCH2CH3, NO2, thio- phen-2-yl carbonyl, and

10
C

15

20
C

25

30



m denotes 1, 2 or 3, and pharnmaceutically usable derivatives, solvates
and stereoisoners thereof, including m xtures thereof in all ratios. 4.
Conpoun®¥0 2W8842§2thg to one or nore of Claims 1-3 in WHEKEPI4/HERBt es Hal
or A, p denotes 0 or 1, and pharnaceuggcal |y usabl e derivatives, solvates
and stereoi soners thereof, I ncluding m xtures thereof in all ratios. 5.
Conmpounds according to one or nore of Clains 1-4 in which WO 2005/ 042520
PCT/ EP2004/ 011550 -85 56. Cl10 15 C20 8. 25 30 L denotes 0, S or CH2, and
pharmaceutical |y usabl e derivatiRatentGlaimes and stereoi sonmers thereof,
I ncluding mxtures thereof in all ratios. Conpounds according to one or
nore of Cains 1-5 in which R2 denotes A, COOA, CONHA or CONH2, and q
denotes 0, 11 olcompaHsPbRhER6AMGIqal | y usabl e derivatives, solvates and
st er eoi soners thereof I ncluding m xtures thereof in all ratios.
Compounds according to one or nore of Clains 1-6 in which R,
inde%ndently of one anot her, denotes Hal, alkyl, CN, COOH CO0Oal kyl,
SQ2al NH2, NHal kyl N kyly C(=O heterocyclyl or N2, m denotes
1, 2 or 3, prefer(ij ‘ 2, notes Hai or_A, preferably Hal or
al kyl, p denotes O or otes\ 0, S or Eb@\’areferably 0 orICH2, R2
al kyﬁ and

denotes A, COCGal kyl, CON )\ —|——(R2)q
Q
<

(RY), L

10
C in which
R' R" each, independently of one another, stand for Hal, A, OH,
OA, SA, SO.H, SO.A, SOsH, SOsA, CN, NO,, NH,, NHA,
NAA’, NHCOA, CHO, C(=0)A, COOH, COOA, CONH,,

15 CONHA or CONAA’,
L denotes CH,, CH,CH., O, S, SO, SO,, NH, NA, C=0 or
CHOH,
R?, independently, is selected from the meanings indicated for R’

and R" and is preferably, independently, selected from Hal,
20 A, OH, OA, CN, COOH, COOA, CONH,, CONHA or CONAA',
C E,G M,
Qand U each, independently of one another, stand for a C atom
or an N atom,
A, A, independently of one another, are selected from unsubsti-
25 tuted or substituted alkyl having 1-10 C atoms, unsubstituted
or substituted cycloalkyl having 3-10 C atoms, unsubstituted
or substituted alkoxyalkyl having 2-12 C atoms, unsubstituted
or substituted ary! having 6-14 C atoms, unsubstituted or
substituted arylalkyl having 7-15 C atoms, unsubstituted or
30 substituted, saturated, unsaturated or aromatic heterocyclyl

having 2-7 C atoms and 1-3 hetero atoms selected from N, O



g denotes 0, 1 or 2, and pharmaceutically usable derivatives, solvates
and stereoisoners thereof, including m xtures thereof in all ratios.
Conpound¥O28¢ME2Ag to one or nore of Aainms 1-7 i n whPENERRNEOYSYp E
L----< -GM U4 (R2)ginformulal is8flected fromW 2005/ 042520

PCT/ EP2004/ 011550 -86 5 (R2)g (R2)q Nand L N (R2)g OC 10 15 20 25 30
in which L, R2 and q have the neanings indicated in one or nore of

Claims 1 to 7, and pharnmaceuti cal I}I&"usabl e derivatives, solvates and
stereoi soners t her ec@Nd Pner Upsukptityted ar sybstisited satyrated, unsafsgted.

Co d di t : '
o oo Sl f1 o - gHRmeR: Heh@lomboriditly avi FD3E aléfidiahla a9 080
phenyl ] am ne; [ 4-(pyrhétero dtoymzsipoiedtydrn (-0 rantll Sior orret hyl -1

H benzi m dazol - 2-yl ) - am ne; a-rreth | -1
H benzi ni dazol - aﬁjl| ) [4eNQi9s FdCh-Br§n brpYpheny! | ani ne:

(5-chsoro-4-met fiyl- & LEBETKddPeteRty oF Shé ahiot’ hehdres 1, X W aEnY! 1-
and pharmaceutically usable derivatives, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1, in which in which the radicals

O 10 R, independently of one another, are selected from A, Hal, CN,
COOH, COOA, SO:A, C(=0)A, NH,, NHA and NO,, and
m denotes 1, 2 or 3,

and pharmaceutically usable derivatives, solvates and stereocisomers
thereof, including mixtures thereof in all ratios.
15
3. Compounds according to Claim 1 in which the radicals
R, independently of one another, are selected from methyl,
ethyl, CF3, OCF3, F, Cl, Br, CN, COOH, COOCH;,
COOCH,CHs, SO,CH3, NH,, NHCH5, NHCH,CHj3, NO,, thio-
20 phen-2-ylcarbonyl, and
C’ m denotes 1, 2 or 3,
and pharmaceutically usable derivatives, solvates and sterecisomers

thereof, including mixtures thereof in all ratios.

25 4, Compounds according to one or more of Claims 1-3 in which
RY denotes Hal or A,
p denotes O or 1,
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.
30

5. Compounds according to one or more of Claims 1-4 in which



am ne; (4-brono-6-trifluoronethyl -

H benzi m dazol - 2-yl) [4- (pyri di n-4-yl oxy) - phenyl]am ne;
(4-bronmo-6-trifluoronethyl - 1 H benzi m dazol - 2-yl ) [ 4- (plyrl di | oxy) -
phenyl | ém),qg)smeg)zg di met hyl - CT/EP2004/0 1550

H benzi m dazol - 2-yl ) [ 4- (pyri d| n- 4-yl @8p)phenyl ] am ne;
(5-chloro-6-trifluoronmethyl-1 H benzim dazol -2-yl)[4-(pyridin-3-yl oxy)-
phenyl ] am ne; (5, 6-dichloro-1

H benzi m dazol - 2-yl ) [ 4- (p ridin I3_/|I oxy) phenyl ] am ne; WD 2005/ 042520
PCT/ EP2004/ 011850 - #lengtes ©, §cPr1% 20 25 30 (5, 6-dichloro-1

Hb d I - | - -
 bengi m dasol i Plpigdalical usabis HEANBRGRY, daVRiRE and stetetifcthéfss
H-benzi m dazol -tRepdof| ihcludind midtuidsithereof imanyéfiesri ne;  (4- net hyl -

H benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl oxy) phenyl ] am ne ;
(4-chloro-6-trifluoronmethyl-1 H benzi m dazol -2-yl)[4-(pyridin-4-yloxy) -

o (oot i s ﬁ%f“%f?ﬁ@%%ﬁé#”ﬁm SREY tor pECRIIE S RGHies )

H benzi m dazol -2 yl) [d%r{dﬂéléAdC(DGAyC@M-mb?m(DﬂIHQI
(5-chloro-6-nethyl -1 H benzi m dazol -2-yl)[4-(pyridin-4-yl oxy)phenylj -

ani ne; (5-chl or®- 6- rrsiqmteqo 1or2

b d I I i].,- i ne; .
Ca6rbi st it usiebpiredticln b s BREVEBTEY) ovaths o stererarmsrs, -
phenyl ] am ne; (tﬂeﬁeéf' IﬁEIUdfrIgJﬁﬁﬂnﬁésI“t}ﬁbréof in all ratios.

I—I-ben1z(|3m dazol -2-yl)[4-(pyrid 3-yl oxy) -

7. Compounds according to one or more of Claims 1-6 in which
R' independently of one another, denotes Hal, alkyl, CN,
COOH, COOalkyl, SO.alkyl, NH,, NHalkyl, C(=0)alkyl,
C(=0O)heterocyclyt or NO,,

15 m denotes 1, 2 or 3, preferably 1 or 2,
R" denotes Hal or A, preferably Hal or aikyl,
p denotes O or 1,
L denotes O, S or CH,, preferably O or CH,
R? denotes A, COOalkyl, CONHalkyl or CONH,, and
20 q denotes 0, 1 or 2,
C and pharmaceutically usable derivatives, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which

25 the group
E—G\\
—
30

in formula | is selected from



phenyl ] am ne; [4 (pyri di n- 3-yl oxy) phenyl ](6-trifluoronethyl-|

H benzi m dazol - am ne; (6-nethyl-

H benzi MG&%M%&% Y[ 4- (pyridin-3-yl oxy) phenyl ] ani ne; PCHER084/0HE| - 1

H benzi m dazol - 2-yl ) [ 4- (pyri di n- 3-yl @8f)phenyl ] am ne;

(5-chloro--4-nmethyl -1 Hbenzi m dazol -2-yl)[4-(pyridin-3-yl oxy)phenyl] -
am ne; (4-nmethyl-1 H benzi m dazol -2-yl)[4-(pyridin-4-yloxy)phenyl]am ne;
(5, 6-di nethyl -1 H benzi m dazol -2-yl)[4-(pyridin-3-yl oxy) phenyl ] am ne;
(4-bronmo-6-trifluoronethyl-1 H benzim dazol -2-yl)[4-(2, 6-di met hyl -

pyri mdi n-4-yloxy)phenyl]amne; N-nethyl-4-[ ronotrifl uoronethyl -1
H benzi m dazol - 2- yl am no) -/ph&oxy] pyri di ne- 2£ cap\boxam de; 2-[4-(pyridi

n- 4- yl oxy) pheny | ami nb]= be m dazol trile; WO 2005/ 042520
PCT/ EP2004/ 011550 -88 0 C % 20 25 [4-( %2? met hyl pyri mid i
n- 4-yl oxy) phenyl ] (4- br ono- 6- trlfl Omo- et hyl - (R%)q

H-bengi m dazol -2-yl )am ne; (4-chloro-6-trifl uororret hyl -

H benzi ni dazol - 2-yl ) [4- (2, 6-di met hyl J¥"pyyimi di n--4-yl oxy) phenyl ] am ne;
[4-(2-am no-6-nmethyl pyrignai O -4-yN oxy) p heny I] (4-ch |
oro-6-trif | uo ro- nethyl-1 H benzi | - 2- yI)amne (6-nitro-1

H benzi ni dazol - 2-yl ) [4- (pyridi n-4-yl oxy) pkR#y I1am ne; nethyl
2-[4-(pyridi n-4-yloxy)phenyl anino] - 3H benzi mi dazol e- 5-car- boxyl at e,
2-[4- (pyridin-4-yl oxy) phenyl am no] - 3H benzi m dazol e- 5-carboxylic acid,;
met hyl 7-nmet hanesul fony -2~ [d4q ﬁgyrl di n- 4-yl oxy &phen lamino

in which L, R*an ve the meanings indicated in one or r]nore of
10

Claims 1to 7,

and pharmaceutically usable derivatives, solvates and stereoisomers

thereof, including mixtures thereof in all ratios.

9. Compounds according to one of Claims 1 to 8, selected from the

group
(5-chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-

15

phenyllamine;
[4-(pyridin-4-yloxy)phenyl](6-trifluoromethyl-1H-benzimidazol-2-yl)-
amine;

20 (6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyljJamine;

C (5-chloro-4-methyl-1H-benzimidazol-2-yl){4-(pyridin-4-yloxy)phenyl}-
amine;
(4-bromo-6-trifiuoromethyl-1H-benzimidazol-2-yl){4-(pyridin-4-yloxy)-
phenyllamine;

25 (4-bromo-6-trifluoromethyl-1H-benzimidazol-2-y1)[4-(pyridin-3-yloxy)-
phenyllamine;
(5,6-dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine;
(5-chloro-6-trifluoromethyl-1H-benzimidazol-2-y1)[4-(pyridin-3-yloxy)-
phenyllamine;

30 (5,6-dichloro-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine;



benzi midazol e-5-carboxyl ate; (4-fluoro-6-trifluoronethyl -

H benzi m dazol - 2-yl ) [ 4- (pyri di n-4-yl oxy) - phenyl]am ne;

[ 4- (2, 6-V0 2458925291 | i di n- 4-yl oxy) phenyl ] (4-f1 uor o- 6- tRGHERRIPLREINY| - 1
H benzi m dazol - 2-yl ) am ne; -87 -

[ 4- (2-am no- 6- net hyl pyri m di n-4-yl oxy) phenyl ] (4-fluoro-6-trifluoro-

nmet hyl -1 H benzi m dazol - 2-yl ) am ne; N-rrethyl 4{4-[6-(1

-t hi ophen- 2-yl net hano?ll )-1 H benzi m dazol -2-y1- ami no] phenoxy}pyri

di ne- 2- car boxartbiéddich 1[|'llrb€p§’rlmldazolQ-yll)[dx(@)'pdtﬁh§+y]0><3'l}l3|’hﬁfivilﬂmmel,azoI e-2,
[ [ | |

ot et cot soner o (BRERG 1 benE AV - B SRRREn RiriRebe 1o

Process for t hqsmrﬁmtﬂqimzﬁﬁ.daeaimnpﬁwnoﬁms fiskyfphenyggr ding o

Clainms 1-9 and pharmaceutical ly usabl'e derivatives, 'sol vates and
st er eoi soners t(#anethiy|- 1blermmEiazsbﬂ-yl)ﬁ4-t(pmd|B@ -ploxy)pheasaming; he f or nul a

Cl1. 95 12, 30 HeRbIo-GATLPTRMSN TH-RETan %éﬁﬁbédgyrlqm%af% Tn'Qaim

1, is reacted Fmet,@']gmﬁ.gpound of the formula | | | S=C=N/ U=Q
(4-chloro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyllamine;
(4,5-dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyllamine;

10 (5-chloro-6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]-
amine;
(5-chloro-6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]-
amine;
(4,6-bistrifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-

15 phenyljamine;
(4,6-bistrifluoromethyi-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)-
phenyllamine;
[4-(pyridin-3-yloxy)phenyl)(6-trifluoromethyl-1H-benzimidazol-2-yl)-
amine;

20 (6-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]amine;

c (4,5-dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyllamine;
(5-chloro-4-methyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyl]-
amine;,
(4-methyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)phenyl]lamine;

25 (5,6-dimethyl-1H-benzimidazol-2-yl)[4-(pyridin-3-yloxy)phenyljamine;
(4-bromo-6-trifluoromethyi-1H-benzimidazol-2-yl)[4-(2,6-dimethyl-
pyrimidin-4-yloxy)phenyljlamine;
N-methyl-4-{4-(bromotrifluoromethyl-1H-benzimidazol-2-ylamino)-
phenoxy]pyridine-2-carboxamide;

30 2-{4-(pyridin-4-yloxy)phenylamino}-3H-benzimidazole-5-carbonitrile;



inwhich R, L, EE G M Q U R2 and q have the neanings indicated in
Claiml, if desired the conmpound of the fornula | is isolated, and/or a
base or Wa@P/d2520he fornula | is converted into one oPCT/EB20§4(011850

Medi cament s conprising at | east one c@gound according to one of Cains
1 to 9 and/or pharmaceutically usable derivatives, solvates and

stereoi soners thereof, including mxtures thereof in all ratios, and
optional Iy excipients and/or adjuvants. Use of conpounds accor di ng to one

of Clainms 1 to [9;(2amine-Eumetbrlpyrivdinyt-yioxpipbeaylidarame$;trifepraat es and
st ereoi sonmers h Lncl u s thereof in all ratios, for the
preparation of ré ﬁyg‘qya ny(ijﬁzra?-ﬁeyli(qrﬂl ment of di seases in V\/ni ch the
i nhibition, regdlégiib@e m&Wlﬁqu@ﬁzm{,dgt@a@g&% |b2004/ i ducti on

plays a role. 111 (RZ)a ~ WO 2005/ 042520 1550 -90
13. Use aCCOI‘dlmglmld"'Gﬂ-ﬂﬂMQheNﬂmne’he ki nases are sel ected fromthe

groupgof tyrosine kinas nase C,5 1 according to
a ai nt 13, wher f(@eamﬂﬂo'é ngﬂxﬁﬁﬂ%@n ¥|S°1‘n?hf”nglc 'Q'gﬁ'ﬁ'r“ar i%g to

G aim 12 of co 19 HeBESiftidYEdl-2- éi’h’?ﬁbl and pharmaceutically usable
derivatives, es and stereolso t hereof, including mxtures

thereof in al I (|Gatmtms1HantrtNdapoleZ>gt)m (;Iymdm—46yluadpbemyd]am|her t he
treatment of diseas e influepced i nhi bition of tyrosine
ki nases by the ’@Sm ?éd&r(axr@@c%y!ﬂw&h%\y i) %U‘%‘?%m 3z9l&y5-CeS:  Use
according to C |gte: for the preparation of a nedicament for the
treatment of disedses’ which are influenced by inhibition of TIE-2

2-[4-(pyridin-4-yloxy)phenylamino)-3H-benzimidazole-5-carboxylic
acid;
methyl 7-methanesulfonyl-2-[4-(pyridin-4-yloxy)phenylamino]-3H-
benzimidazole-5-carboxylate;
(4-fluoro-6-trifluoromethyl-1H-benzimidazol-2-yl)[4-(pyridin-4-yloxy)-
15 phenyllamine;
[4-(2,6-dimethylpyrimidin-4-yloxy)phenyl](4-fluoro-6-trifluoromethyl-
1H-benzimidazol-2-yl)amine;
[4-(2-amino-6-methylpyrimidin-4-yloxy)phenyl](4-fluoro-6-trifluoro-
methyl-1H-benzimidazol-2-yl)amine;
20 N-methy!-4-{4-[6-(1-thiophen-2-yimethanoy!)-1H-benzimidazol-2-yl-
C aminojphenoxy}pyridine-2-carboxamide;
N-[4-(pyridin-4-yloxy)phenyl]-3H-benzimidazole-2,5-diamine;
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios.
25
10. Process for the preparation of compounds of the formula | according
to Claims 1-9 and pharmaceutically usable derivatives, solvates and

stereoisomers thereof, characterised in that

30 a compound of the formula Il



by the conpounds according to one of Clains 1 to 9. 17. Use according to
Claim15 or 16, where the disease to be treated is a solid tunour. C 20
25 18. \¥O2005(M2¥Png to Claim 17, where the solid tunoPET/BPGIAHSES from
the group brain tunour, tunour of theggogenital tract, tumour of the

| ynphatic system stomach tunmour, |aryngeal tunour and |ung tunour. 19.
Use according to Claim17, where the solid tunour originates from the
group nonocytic | eukaem a, |ung adenocarcinoma, snmall cell |ung
carcinomas, pancreatic cance Nl ast omas and breast carci- noma. 30
WO 2005/ 042520 PCT/ EQ@#)SM ) -91 20. jUse according to Claim15 or
16 for the treatment of ‘™ & seake,j whi ch angi ogenesis is inplicated.
21. Use according to Caim?20; wh the disease is an ocul ar di sease. 5
22. Use according to Claim115 or 16 for the treatnent of retinal

vascul ari - sation, diabetic retinopathy, age-induced macul ar degeneration
and/og infla el . ) : dipg to Caim22,
vvhereét he i nmwgﬁf I seashea]"%rtlﬂ‘gir&g%rﬁﬁgéﬁ}dr'%%ggﬁrg?gé@{uE’ r heumat oi d
arthritis, psoriasis, contact dermati- tis and del ayed hypersensitivity
reaction. 24. Use according to Claim115 or 16 for the treatnent of bone
pat hol o- gi es, Hiieaetedmthhasempaung afdbe fermyladl es from the group ost eo-
sarconm, osteoarthritis and rickets. 25. Medicanents conprising at | east
one conpound according to Caim

S=C=N

10
o - (R), i

(R, L—</ M

U=Q

in which R", L, E, G, M, Q, U, R? and q have the meanings indicated
in Claim 1,

15

if desired the compound of the formula | is isolated, and/or a base or
acid of the formula | is converted into one of its salts.
20
11. Medicaments comprising at least one compound according to one of
C Claims 1 to 9 and/or pharmaceutically usable derivatives, solvates
and stereoisomers thereof, including mixtures thereof in all ratios,
and optionally excipients and/or adjuvants.
25
12. Use of compounds according to one of Claims 1 to 9,
and pharmaceutically usable derivatives, solvates and stereocisomers
thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

30
transduction plays a role.



1 and/or pharnaceutically usabl e derivatives, solvates and stereo-
I soners thereof, including m xtures thereof in all ratios, and at | east
one fur tK@RUSO42nent active ingredient. 26. Set (ki tBCHEROPUPIIZY of
separate packs of (a) an effective am@® of a conmpound according to
Caiml and/or pharmaceutically usable derivatives, solvates and stereo-
I soners thereof, including m xtures thereof in all ratios, and (b) an
effective anmount of a further nedicanent active ingredi- ent. 30 WO
2005/ 042520 PCT/ EP2004/011550 -92 C C 5 10 15 20 25 30 27. Use of
conpounds orq ' : ' ' salts
mp afs Géé‘gg:ﬁél'gﬁﬁo”@%uﬁ“@ g\{he?8¥ﬁ¢ Rig%gngglﬁ('r:é }éelﬁgrflz{oeff?é@btbﬁe

and sol vates 't hereo e preparation o

treatnent of sajrodptofitirosihe kihases and Raf Ripasescal |y effective amount of
a conmpound according to one of Clains 1 to 9 is admnistered in

conbination with a conpound fromthe group 1) oestrogen receptor

modul Stor, 1 R AEEHRERR R P WS the BlosbBiies A TR,
prenyl -protein transferase inhibitor, 7) HMG CoA reductase inhibitor, 8)

H'V protease inhibitor, 9) reverse transcriptase inhibitor and 10)
anot her angl®gddse ascomingta Glaim2@ of gampeundsacaandingdeddaim lgand one of

Clains 1 to 9 and/or physip- |loqgical.ly.acceptable salts and sol vates
Cher eof Tor ¢ nraRepUl Al wiebte BRatude SBVAIRS R slefedRRmRte of sol i o
tunmours where th%f%wdin%ﬁﬁ)hhbésethbﬁé‘df'iN%II%ﬁﬁé‘é‘,t of a compound
according to one of O ains to
C 10 for the preparation of a medicament for the treatment of diseases,
which are influenced by inhibition of tyrosine kinases by the com-

pounds according to one of Claims 1 to 9.
16. Use according to Claim 15 for the preparation of a medicament for
15 the treatment of diseases which are influenced by inhibition of TIE-2

by the compounds according to one of Claims 1 to 9.

17. Use according to Claim 15 or 16, where the disease to be treated is a

solid tumour.
20
o 18. Use according to Claim 17, where the solid tumour originates from
the group brain tumour, tumour of the urogenital tract, tumour of the
lymphatic system, stomach tumour, laryngeal tumour and lung
tumour.
25

19. Use according to Claim 17, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.
30



9 is adm nistered in conbination with radi otherapy and a conmpound from
the group 1) oestrogen receptor nodul ator, 2) androgen rece

t or
nmodul at 8Y0 2085/042520 noj d receptor nodul ator, 4) cytot oxi@%@’@ﬁ?“/"“@?
antiproliferative agent, 6) prenyl-pe@tein transferase inhibitor, 7)
HMG- CoA reductase inhibitor, 8 H YV protease inhibitor, 9) reverse
transcriptase inhibitor and 10) anot her angi ogenesis inhibitor. 29. Use

according to Claim12, 13 or_14, for the ﬁ{égar ati on of a nedica- nent
for the tre® mblfe agcopdiagdeddaimilerordbfop egtmentaf @ gisgaserine- 2

activity, Merwgﬁ@gg%g@% krﬁgl?cgtg&ti ve anount of a conpound
I s 0

according to one o I's adm nistered in conbination with a
growt h- factor receptor inhibitor. WO 2005/ 042520 PCT/ EP20041011550 -93
5 30. Use according to Claim112 or 13 of conpounds according to Caim1,
and phar ma@dut iUs® ascondingite Glaim ¢8: wheee theglise@sssisaamiosylar dieasher s
therepf, including mxtures thereof in all ratios, for the preparation of
a medi canent for the treatnent of di seases which are caused, nediated

and/ or propagat g SycdrdingkbBIars 15%F-16-RE tie Febfthérdt dfPefihalivasélarivher e
the Raf kinase is selected fromthe group consisti % of A-Raf, B-Raf and

Raf-1. 10 C 33ationediabetic metinppathyClagerindocedymaculariaegenseations ar e

sel ected fromthe roup of the hyperproliferative and

non- hyper prol i fagdéqrﬁoﬁarﬁn@ggye _se%s?gs. Use according to Cl aim30 or 32,
where the di sease is cancerous. 15 34. Use according to Caim30 or 32,
where the disease is non-cancer ous. 20 C 25 30 35. Use according to

d ai MBo, 28.olUsmacadnding tol2laim 22c wheee thesinflagmatory disease origi-

C

nates from the group rheumatoid arthritis, psoriasis, contact dermati-

tis and delayed hypersensitivity reaction.

24. Use according to Claim 15 or 16 for the treatment of bone patholo-
15 gies, where the bone pathology originates from the group osteo-
sarcoma, osteoarthritis and rickets.

25. Medicaments comprising at least one compound according to Claim
1 and/or pharmaceutically usable derivatives, solvates and stereo-
20 isomers thereof, including mixtures thereof in all ratios, and at least

o one further medicament active ingredient.

26. Set (kit) consisting of separate packs of
(a) an effective amount of a compound according to Claim 1
25 and/or pharmaceutically usable derivatives, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.
30



eases are selected fromthe group consisting of psoriasis, arthritis,

I nfl ammati on, endonetriosis, scarring, benign prostatic hyperplasia,

i mmunol ogi cal di seases, autoi mmune di seases and i mmuno- defi ci enc

di seaseNO WSOUSY according to one of Cains 30, 32 orPCFEPHMANLP e

di seases are selected fromthe group92ensisting of brain cancer, |ung
cancer, squanous cell cancer, bl adder cancer, gastric cancer, pancreatic
cancer, hepatic cancer, renal cancer, colorectal cancer, breast can- cer,
head cancer,_ neck cancer, oeigﬁgggeal cancer, gynaecolqgical cancer,

thyroi d carfder US8RFARMROUNdS: ing 4R £daimy 1 ang/erRhvsiolggicaliver a.

acceptable salts and solvates thereof for the preparation of a medica-
ment for the treatment of solid tumours, where a therapeutically
effective amount of a compound according to one of Claims 1 to 9 is
S administered in combination with a compound from the group 1)
oestrogen receptor modulator, 2) androgen receptor modulator, 3)
retinoid receptor modulator, 4) cytotoxic agent, 5) antiproliferative
agent, 6) a prenyl-protein transferase inhibitor, 7) HMG-CoA
reductase inhibitor, 8) HIV protease inhibitor, 9) reverse transcriptase

10 inhibitor and 10) another angiogenesis inhibitor.

28. Use of compounds according to one of Claims 1 to 9 and/or physio-
logically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment of solid tumours where a therapeuti-
15 cally effective amount of a compound according to one of Claims 1 to
9 is administered in combination with radiotherapy and a compound
from the group 1) oestrogen receptor modulator, 2) androgen
receptor modulator, 3) retinoid receptor modulator, 4) cytotoxic agent,
5) antiproliferative agent, 6) prenyl-protein transferase inhibitor, 7)
20 HMG-CoA reductase inhibitor, 8) HIV protease inhibitor, 9) reverse

C transcriptase inhibitor and 10) another angiogenesis inhibitor.

29. Use according to Claim 12, 13 or 14, for the preparation of a medica-
ment for the treatment of diseases which are based on disturbed
25 TIE-2 activity,
where a therapeutically effective amount of a compound according to
one of Claims 1 to 9 is administered in combination with a growth-

factor receptor inhibitor.

30
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30.

31.

32.

33.

35.

-93-

Use according to Claim 12 or 13 of compounds according to Claim 1,
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases

which are caused, mediated and/or propagated by Raf kinases.

Use according to Claim 30, where the Raf kinase is selected from the

group consisting of A-Raf, B-Raf and Raf-1.

Use according to Claim 30, where the diseases are selected from the

group of the hyperproliferative and non-hyperproliferative diseases.
Use according to Claim 30 or 32, where the disease is cancerous.

Use according to Claim 30 or 32, where the disease is non-cancer-

ous.

Use according to Claim 30, 32 or 34, where the non-cancerous dis-
eases are selected from the group consisting of psoriasis, arthritis,
inflammation, endometriosis, scarring, benign prostatic hyperplasia,
immunological diseases, autoimmune diseases and immuno-

deficiency diseases.

Use according to one of Claims 30, 32 or 33, where the diseases are
selected from the group consisting of brain cancer, lung cancer,
squamous cell cancer, bladder cancer, gastric cancer, pancreatic
cancer, hepatic cancer, renal cancer, colorectal cancer, breast can-
cer, head cancer, neck cancer, oesophageal cancer, gynaecological
cancer, thyroid cancer, lymphoma, chronic leukaemia and acute leu-

kaemia.



