WO 2005/ 097755 PCT/ EP2005/ 002746 -1 | m dazole derivatives 5 BACKGROUND OF
THE | NVENTI ON The invention had the object of finding novel conpounds havi ng
val uabl e properties, in particular those which can be used for the

pr epar at i oW HScament s. 10 The present invention reP&TES2S/08HAhounds
and to the use of conpounds O in which_t¢he inhibition, regulation and/or
nodul ati on of kinase signal trans- duction, in particular tyrosine kinase
and/ or serine/threonine kinase signal 15 transduction, plays a role,
furthernore to pharnaceutical conpositions which conprise these conpounds,
and to the use of the conpounds flmidazdle derbaativest of ki nase-i nduced

di seases. 20 Specifically, the present invention relates to conpounds of the
formula I  which inhibit, regul ate and/ or nodul ate tyrosine ki nase signal
transduction, to conpositions which conprise these conpounds, and to

met hods for the wuse thereof for the treatnent of tyrosine kinase-induced
di seases and BACKAROWND OFUYHE MAVENTIOBENEsi s, cancer, tunour formation,
growth &d 25 propagation, arteriosclerosis, ocular diseases, such as
age-induced nmacu- | ar degeneration, choroidal neovascul ari sation and

di abeti c reti nbpanysntion mdd thenehjectyofdirsking neyelaonpdunids, havingwhlogable,
fibrosis, glonerul gnephritis, neurodegeneration, psoriasis, restenosis,
wound heal i ngPraResHes |13 martieylar-thage (e Cﬁ%gﬁﬂ{ﬁe'ldcfgé piepealian ¢k t he

| mmune syste éﬂi oi mune di s- eases, cirrhosis, diabetes and di seases
of the blood vessels; Thcluding in- stability and perneability, and the

i ke, irnpomammal s. Tyrosine kinases are a class of enzynes with at | east 400
menbers which_ 35 catal yse the transfer of the term nal phosphate of

adenosi ne tri Jheqiasert inyepiiaveraiaies yo gowpounds pnddptle tesiol gemporings ot ei n
M‘St rates. \'ivﬁicthr}%%%ib%n,z(r)eog51.{lgt?gn7 gr?d)%%o%%gt?% SPkihase signal trans-

duction, in particular tyrosine kinase and/or serinefthreonine kinase signal

15 transduction, plays a role, furthermore to pharmaceutical compositions
which comprise these compounds, and to the use of the compounds for

the treatment of kinase-induced diseases.

20 Specifically, the present invention relates to compounds of the formula |
which inhibit, regulate and/or moduiate tyrosine kinase signal transduction,
to compositions which comprise these compounds, and tc methods for the
use thereof for the treatment of tyrosine kinase-induced diseases and con-
ditions, such as angiogenesis, cancer, tumour formation, growth and
propagation, arteriosclerosis, ocular diseases, such as age-induced macu-
lar degeneration, choroidal neovascularisation and diabetic retinopathy,
inflammatory diseases, arthritis, thrombosis, fibrosis, glomerulonephritis,
neurodegeneration, psoriasis, restenosis, wound healing, transplant rejec-

30 tion, metabolic and diseases of the immune system, also autoimmune dis-
eases, cirrhosis, diabetes and diseases of the blood vessels, including in-
stability and permeability, and the like, in mammails.

Tyrosine kinases are a class of enzymes with at least 400 members which

35 catalyse the transfer of the terminal phosphate of adenosine triphosphate

(gamma-phosphate) to tyrosine residues in protein substrates. It is thought



-2 that tyrosine kinases, through substrate phosphorylation, play a crucial
role in signal transduction in various cellular functions. Although the pre-
ci se nechani snms of signal transduction are still unclear, tyrosine kinases 5
have been %03W¥09T5he i nportant factors in cell prol|fewﬂﬁﬁmﬂﬂm%%ﬁﬁmnogene-
sis and cell differentiation. Tyrosine kpnases can be divided into
receptor-type tyrosine kinases and non-receptor-type tyrosine kinases.
Receptor-type tyrosi ne ki nases have an extracellular portion, a
transmenbrane portion and an intracellular por 10 tion, while

non-r ecept or -thgpigresine &inasek) thasiegh sulbsteate iphoispbonylation; atay 4 arunial (see

i ews by Sch d Ulrich, Ne 9, 383-39 d 1-20
(1997)) éecéeleiﬁséué'«ﬁér f%an”s@gpn@rﬁ I VAR S hdincRons AIMoLBT P Py
transmenbr a”ecls% ﬁﬁﬁ ﬁé] tFHr{sfdﬁE P% g |IPHh8i%EE.a:ﬁrtdsYr‘|é ave@%eenabom

20 different s recep rosi ne ases

identified. Cﬁmfdbéa?smmtdbémpoﬂaﬁﬁfamdwm &@wbeméraitubﬁ CrGirgehan |y,
consi st® of EGFR, HER2, HER3 and HER4. Ligands mthis subfamly of
receptors i ncﬁlﬁﬂédm|léiﬂ"f@‘ﬁétlafé@n .growt h factor, TGF-a, anphireguli n HB- EGF,

betacel lulin ulin th bf am t.hese r or - ype
tyrosine Ki na-@’ snpg% esi??srhﬁ?ﬁvéﬁq R,\%r &qe ORI np%gs d/G- IR and
IR-R The P g FIR
c-kit and Fﬁl I *&Fﬁi%gy g%oy @?Wfﬂ%ﬁ I:éljs it @Eé t¥r6§lr{e%ﬁ§§he|%cﬁa\g%§s| sts of
t he ki nase i rereexiratmeliutaxi portien,eptransiiEDRyrand pettajn ama/an lrktratmuet HdFLK- 1) ,
foetal 1 ver kinase-4 (FLK-4) and fns, tyrosine kinase-1 (flt 1). The PDGF
and FLK fami 1tioss vWile nqpstpoﬂepwctvegwgéwetmg@wr%hﬂ%w WdntEaGRIETi t i es

ycostne. ki ndsae Po Bl nySklRtsifoRCads Lch RERH 6 o BRERTald "3,

1994, whi ch i 520¢nedy))i ncorpo- rated by way of reference. The RTKs

(receptor-type tyrosine kinases) also include TIE2 and its [|igands
angi opoi et i n Recaptortypedyeosinrikimases sonsisboie sudtiplicity of tlangmemsprane
15 receptors with different biological activity. Thus, about 20 different sub-

families of receptor-type tyrosine kinases have been identified. One tyro-
sine kinase subfamily, known as the HER subfamily, consists of EGFR,
HER2, HER3 and HERA4. Ligands from this subfamily of receptors include
20 epithelial growth factor, TGF-c,, amphiregulin, HB-EGF, betaceliulin and
heregulin. Another subfamily of these receptor-type tyrosine kinases is the
insulin subfamily, which includes INS-R, IGF-IR and IR-R. The PDGF sub-
family includes the PDGF-a and B receptors, CSFIR, c-kit and FLK-II. In
C\ 25 addition, there is the FLK family, which consists of the kinase insert do-
main receptor (KDR), foetal liver kinase-1 (FLK-1), foetal liver kinase-4
(FLK-4) and 'fms tyrosine kinase-1 (flt-1). The PDGF and FLK families are
usually discussed together due to the similarities between the two groups.

For a detailed discussion of receptor-type tyrosine kinases, see the paper

%0 by Plowman et al., DN & P 7(6):334-339, 1994, which is hereby incorpo-
rated by way of reference.
The RTKs (receptor-type tyrosine kinases) also include TIE2 and its

. ligands angiopoietin 1 and 2. More and more homologues of these ligands

have now been found, the action of which has not yet been demonstrated

clearly in detail. TIE1 is known as a homologue of TIE2Z. The TIE RTKs are



35—-have now been found, the action of which has not yet been denonstrated
clearly in detail. TIEL is known as a honol ogue of TIE2. The TIE RTKs are WD
2005/ 097755 PCT/ EP2005/ 002746 -3 expressed selectively on endothelial cells

and are involved in processes of angiogenesis and mat urj | ood
vessel s. TRJ¥8Y 78 nsequently be a valuable aim in péﬁﬁ%‘%%&@gﬁﬁ

di seases of the vascular system and in -8 pat hol ogi es in which vessels are
utilised or even refornmed. In addition to prevention of neovascul ari sation
and maturing, stinmulation of neovascu- larisation may al so be a val uable aim
for active ingredients. Reference is nmde to revieM/R?pers on angi qgenesi s,

tumour devel EppEersesRelctivebeon engathelial epllsorird AtthinypIves! It Praces | acent a

2000) 21, Suppl A, T d - ' . TIBS
(22, 2?31 “h56 ”eégsoﬁgﬁ?ﬁ@@ﬁ’ﬁﬁf@@8@&’%‘?&&%&?@“@8&5&'%3@%"@ 401- 410
(2003) P. BlgdgvarRBRafn, iMparseudRin bReddds offife vERUE i Elen anllinRansauer
& P. D'Amore J. din. INvest. 110, 1615-1617 (2002) S. Tsigkos et al.

Expert Opi n. pathasgies.invhigs végsels ase atilisgdanayen etfarmed dnaddtiomise

i nhi bi t9rs whi ch have fal read f)e_en .testéd I n _cancer |29 tr&gr ag& are given in
L. K. Shawyer %?V@Ft!O@rfé%?VaééP aripatiqn g IAatinHg) spylaliph qEAeEYEsG-c.

Gar ci a- EchevaLrL a. L. F 240 01-712
(2002). 25 Noa i iaf Hsct o B vetlisble JumiBl BLiy R Bonis? RERenge i

nmul tiplicity mideubreviewipapess oh 2eitdienesls, eumbtikdeBilépmeakand\kinaséap70,

Fes/ Fps, Fak, Jak, Ack, and LIMK Each of these subfamlies is further
sub- di vi ded igi@rRldrarisgel®n byecept ors. For exanple, the Src subfamly is one

of the 1@rges ubfanjlies. ipclu Src, . Yes,, F ck, Blk,
Hck, Fgr and é'r éfe'%fﬂ‘gi%ﬁl??as@g’%o# éfln SVPBEE;W%QQI%5§G%£$ ﬁﬂ'%é to
oncogenesi s. F oAbt GEtARKEED zy1s%gqﬂgg7gf non-receptor-type tyrosine
ki-nases, see the paper by Bolen 'Oncogene, 8:2025-2031 (1993), which is
hereby i ncor pBr Bemgbrd g &y Behjamin Nature Rev Cancer 3, 401-410 (2003)
P. Blume-Jensen & . Hunter Nature 411, 355-365 (2001)
15 M. Ramsauer & P. D"Amore J. Clin. INvest. 110, 1615-1617 (2002)

S. Tsigkos et al. Expert Opin. Investig. Drugs 12, 933-941 (2003)

Examples of kinase inhibitors which have already been tested in cancer

20 therapy are given in L.K. Shawyer et al. Cancer Celi 1, 117-123(2002) and
D. Fabbro & C. Garcia-Echeverria Current Opin. Drug Discovery & Devel-
opment 5, 701-712 (2002).

- 25 Non-receptor-type tyrosine kinases likewise consist of a multiplicity of sub-
families, including Src, Frk, Btk, Csk, Abl, Zap70, Fes/Fps, Fak, Jak, Ack,
and LIMK. Each of these subfamilies is further sub-divided into different

c

receptors. For example, the Src subfamily is one of the largest subfamilies.
It includes Src, Yes, Fyn, Lyn, Lck, Blk, Hck, Fgr and Yrk. The Src sub-

%0 family of enzymes has been linked to oncogenesis. For a more detailed
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.

35

Both receptor-type tyrosine kinases and non-receptor-type tyrosine

kinases are involved in celiular signal transduction pathways leading to
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VEGF and KDR are a ligand-receptor pair which plays a vital role in the
proliferation of vascular endothelial cells and the formation and sprouting
of blood vessels, referred to as vasculogenesis and angiogenesis respec-
tively.

Angiogenaesis is characterised by excessive activity of vascular endothelial
growth factor (VEGF). VEGF actually consists of a family of ligands
(Klagsburn and D'Amore, Cytfokine & 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 Flt-1 or
vascular endothelial ceil growth factor receptor 1 (VEGFR-1). Cell culture
and gene knockout experiments indicate that each receptor contributes to
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 mitagenic VEGF activity. in fact, tumour growth has been
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 (FIt-1); VEGRF-2 (FIk-1 or KDR) and VEGFR-3 (Fit-4).
VEGFR-2 is of particular interest.
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the |l evel of mtogenic VEGF activity. In fact, tunmour growth has been shown
to be susceptible to the antiangi ogenic effect of VEGF receptor antagonists
(Kimet al., Nature 362, pp. 841- 844, 1993). Three PTK (protein tyrosine

ki nase) reWEBY®TSr VEGFR have been iden- 35 tified: Vi iﬁfﬁl’i{“’é@f’%ﬂ‘ﬁ);
VEGRF-2 (Fl k-1 or KDR) and VEGFR-3 (Flt-4)- VEGFR-2 is of particular

i nterest. WD 2005/ 097755 PCT/ EP2005/ 002746 -5 Solid tunours can therefore
be treated with tyrosine kinase inhibitors since these tunours depend on
angi ogenesis for the formation of the blood ves- t sels that are necessary
to support their growmh. These solid tunours in clude nonocytic | eukaem a,

brain, urogenital, | hatic syste st ck | aryngeal and, l. ung.carci nong,
el udi ng. T anSoRs BB R s b T RS Bhaaton atn tyiie Anas JHbI S

exanpl es i ncl ' j el SRHRST O B [ | of

Raf - acti vati ngf%r?ggg@#gés) H??gﬂr\@g})‘(‘%l Ie K- rséssﬁ%é:i? - BBOﬂi cgeifcﬁ) ggﬁde\g% These
carci nonas i nsélsdhapaneciesgssaryatiodsuppeastheragrowth. Midvese daliditoimoarsief t hese

tyrosi n€ ki nases are therefore suitahle for the prevention and treatnent of
proliferati veclidednarecytisadicpania; Rean. Wirgepiiale ymaaticneysiengi SIgeme. activity

Sctivity proaRrehdd| i iiad ¥Ruhoma udts St Sgendtark R P RFRNS, |
vascul ar gr owesi ivhd drcirdmd) F Urid xbmplesSine|udéess BiRioAtdsin witith ofepat i ng in

bl'i ndness. Ccul ar VEGF nRNA and protein levels are el evated 20 by conditions
such as r et i nekpressioncyAdivation oh Raf-activatingoncagenesdfarexapgale Ketas, in mce

onoct onal - anBoBARSeD SR CH ke LAERRF BhuicBlries S e Sk
neovascul ar! Sgiroffh. IfiniBRbI GH'thBé AraSfieiGiails diRbRsiold SARRRE fdrthe2> Of the

cause of induction of VE n di abetic retinopathy, 1nhibition of
oeud ar VEGF | preugntiahland toeatmesdof popolifdviative idisseses daxped byithesebnVEGE i s
al so signifi c%r/lrtnle}sl i ncreased i n hypoxic regions of

15 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-
pathy. This vascular growth in the retina leads to visual degeneration cul-
minating in blindness. Ocular VEGF mRNA and protein levels are elevated

20 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
ocular neovascularisation in both primate and rodent models. Irrespective

C 25 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,

VEGF is upregulated by the expression of the ras, raf, src and p53 mutant

%0 oncogenes (all of which are important in combating cancer). Anti-VEGF
monocional antibodies inhibit the growth of human tumours in nude mice.
Although the same tumour cells continue to express VEGF in culture, the
antibodies do not diminish their mitotic rate. Thus, tumour-derived VEGF

35

does not function as an autocrine mitogenic factor. VEGF therefore con-

tributes to tumour growth in vivo by promoting angiogenesis through its



ani mal and hurman tunours adjacent to areas of necrosis. In addition, 30 VEG-
I s upregul ated by the expression of the ras, raf, src and p53 nutant

oncogenes (all of which are inportant in conbating cancer). Anti-VEG-
nonocl onalWaAMSHEHS2s i nhibit the growth of human t urmourRCTVRPIRW2/H0ce.

Al t hough the sane tunour cells continue-&e express VEG-F in culture, the
anti bodies do not dimnish their mtotic rate. Thus, tunour-derived VEGF 35
does not function as an autocrine mtogenic factor. VEG- therefore con-
tributes to tumour growh in vivo by pronoting angi ogenesis through its WO
2005/ 097755 FREFACINGyss@darapdotheliglpelchamotagicand mMittgspihastvifiex el |

i bi ¢t he gt BroRpRRRERPdeE B BRI R ARk R R, °°
car ci nonas i nyaichidrisedHutfartbsioferEinemasia atiymidThiee £Hd dedrBdss trs | si ng
frominocul ated cells. The expression of a VEG--binding construct of Flk-1,

Flt-1, éhe nmougabekgitumetiep edsingdran dinpeulatedeelised to el inminate the
cytopl asm c tyrosine Kkin | ns,. but _r et ai ni ane anchor, in

Tt ovee i 1t ol xigssen thavEREbRang torsit o Bk SFE TSRS o i n
mce, presungeh di'@@ [ ; [ t L rer
formation with ﬁe%?baﬂr?g-hﬁglpan |é]ngn§%%§ta ﬁéle;ﬁa |@%ﬂﬁ8&2@9@é%@§ﬁg§§ﬂé@mr yoni c
stem cel | s, Winadte domairs byt retaimingsa semigaha @pgher, iim viruskes virttally dtopsot
produce detectable tunmours if both VEG- alleles _are knocked out. Taken

t oget her, t hdbe arawih oba frieaselantalie glipblastesna \Emics, Presemgbidnttgr sol i d

o o, bl BEalSRE monBhiirof Rtk eiingE feb b BANIH ke,
di seases i n wjidhifNeh@@ReRal sell VECH receptdr§ EEmBMRINK btePRESIN Qfhich f or

gxanpl e inflammation, diabetic retinal vascularisa 20 tion, as well as
veri ous f or nsnamatiyrgrew,ass$oliskiumouss in gudenmice,sdknotyprodoce isetetdplledent on

Angi opor et i n timuis 160t VEGE lletes:Hteiimoaas PitTekenaBBetner est 8t - ¢y pe
15 indicate the role of VEGF in the growth of solid tumours. Inhibition of KDR
or Fit-1 is involved in pathological angiogenesis, and these receptors are
suitable for the treatment of diseases in which angiogenesis is part of the
overall pathology, for example inflammation, diabetic retinal vascularisa-
20 tion, 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).

. 25 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. §,621,073; 5,879,672; 5,877,020; and 6,030,831). The acronym
TIE stands for “tyrosine kinase with Ig and EGF homology domains”. TIE is

%0 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 (1G)-like domain

35

which consists of extracellular fold units stabilised by disulfide bridge

bonds between the chains (Partanen et al Curr. Topics Microbiol. Immu-



tyrosine kinase TIE-2, is a novel angiogenic factor (Davis et al, Cell,

1996, 87:1161-1169; Partanen et al, M. Cell Biol., 12:1698-1707 (1992);
US Patent No. 5,521,073; 5,879,672; 5,877,020; and 6,0 %ﬁ acronym
30 TIE st 3HA30658P7%% yr osi ne kinase with I g and EGF honol Sﬁﬁé@ﬁﬂ Z . TIEis
used for the identification of a class -of -receptor-type tyrosine kinases

whi ch are expressed exclusively in vascular endothelial cells and early
haenmopoi etic cells. TIE receptor kinases are typically characterised by the

presence of an EG--Iike domain and an i mrunogl obulin (1Q-like domain 35
whi ch consi strploft98%t 23EAPPul )- h’b‘l’%ﬂt[ﬁﬁttt%VEE%fBiW'i“%&XSQSd#sJHFW% bri dge

2003/ 097755 RNEBe 0 o3 706® EF elietaioPmedo Pyl ahleRcdeter T8 o
VEGF, whi ch exgrd sict Bring i a0t stdges BEvASRISEddNEIGHAERS i.ef dukng vhsr

devel opnent, Angl and itS receptor  TIE-2 act during the later stages of
vascul aL dev etuwpnteansfoimation (fransjorveatioh relatas te thanfsrmatianial® YASCRIET or mat i on
rel ates?to the formatjon, of vascul ar |u [T . oul os et
o Coer | 1098mes) Bg rhasnotyeBReoodins et &7 G, A8ReTB5 kg e SHIGRCSL, %3,
Suri et al, I 1- 0 13- SASePLOICWIl &7 117 1WiBel (fasx pect ed

t hat i nhi bi t%‘r?"bgnl"l E@%g%ﬁ{ géfgﬁt%g?r u’p%u 1OPtéﬁelcgtyr ansformat i o& arﬁymat uring
of a new vascular systeminitiated by angiogenesis and should thus _

i nterrupt t heaadtHRRHN eBIvEUIRNRS BSectéd HidtanhibMhesf TIFLR Bhbuldn&rrdpte ki nase
domai n bi nding site of VEGFR-2 woul d bl ock phosphorylation of tyrosine

resi due$0and therivansformatiosr angmatuing af &8 aevworastelansystayetivbiated byt nust

therefore be assumed that inhibition of TIE-2 and/or VEGFR 2 | d t
Lumour angi oRRERENeAIS 66 -t IR nIRErupL i =RPbeBNgSE FTrYRR & PGbL

growt h.  Accor QinRg i M irdsC@en ; ; ' lated with
i bpr opri at eﬁg%i%@gﬁggﬁéﬂggfh“?sbe préifn %gﬁgﬁ%%ff\ﬂ%@gfﬁgzﬁﬁ?g@eﬁ lon is
directed to nehdsphorylation loétyresineatsicdoes mndwente tmintemruptiihitiationaf of Tl E-2

for the prevention and/or treatnment of di seases asso-..
15 angiogenesis. It must therefore be assumed that inhibition of TIE-2 and/or

VEGFR-2 should prevent tumour angiogenesis and serve to slow or com-

pletely eliminate tumour growth. Accordingly, treatment of cancer and

other diseases associated with inappropriate angiogenesis could be pro-
20 vided.

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

or inhibition of TIE-2 for the prevention and/or treatment of diseases asso-

ciated with irregular or disturbed TIE-2 activity. In particular, the com-

N/ pounds of the formula | can also be employed in the treatment of certain
forms of cancer. Furthermore, the compounds of the formula | can be used
to provide additive or synergistic effects in certain existing cancer chemo-
therapies and/or can be used to restore the efficacy of certain existing

30 cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of TIE-2. In addition, they
35 are particularly suitable for use in diagnostic methods for diseases associ-

ated with irregular or disturbed TIE-2 activity.
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forms of cancer. Furthernore, the conpounds of the fornu sed to
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t herapi es and/or can be used to restore-8he efficacy of certain existi ng 30
cancer chenot herapi es and radi ot herapi es. The conpounds of the forrmula | can
furthernore be used for the isolation and investigation of the activity or
expression of TIE-2. In addition, they 35 are particularly suitable for use
i n diagnostic nethods for diseases associ ated with irregular or disturbed

TIE-2 activit WO 2005/ 09775 5 L nvention
is further m)rihﬁiﬁrgﬁ? dnY%ntm'ﬁJ%é%&&%hcgpe%%(ﬁﬁ) meﬁqo{éefop'ﬂﬁéfé;il.}l%-n or

i nhi bi tion of t.b!ﬁqﬁBdalafneh drhﬁhuart%heﬁft\m@i:aﬂzi'f&rthbr;ﬁaﬁent@rf@iw/opfredt-s eases
associated with irregular or disturbed VEGFR-2 acti vi tK&EG:E resent

i nventi %:1 f ur et wb discaskabesotiatachwitls onegulacder disturhed activity.
i nhibiters of Raf kinases. Protein phosphorylation is a fundanmental process
for the regul ation of 10 cellular functions. The coordi nated action of both

protein Ki nasqg aly er&hﬁéaﬁtfas FiheriABtd @aéet%hs tﬁégbﬁ@u&ﬁs%gﬁét’ﬁgﬁﬂlé“on

and, hence, the IVI tar r ot

predom nant r@bGSnmblt@rfsQifﬁﬂiéf k"@;_isggsphoryl ation is in signal transduction,
where extracellular signals are 15 anplified and propagated by a cascade of

prot ei n phospﬂ?@at,atraph@wmmlau@epﬁas‘pn@arveatal em@saﬁoéther@g%twe in the

p21ras/ ri& path of the
Carvey (+ Racpoiagr HsTRESTas BRndBa AcyoG Y Bt (e AuBESRERT ans.
characteri sti ghgdbRat %é@@énlrﬂl (tH8 deRréed af ptidsp r@f?ﬂét 6% aRashefey aheen
associated w ‘P n% @ fer er?t t;s%gs of cancer hése mut ant al | el es, which
render Ras coraistmtyjef spemﬂicytmeh preteihavend of thespradominant ratesst of pnoteinl s, such
as, for exanplp?losphorylatlon is in signal transduction, where extracellular signals are
15 amplified and propagated by a cascade of protein phosphorylation and

dephosphorylation events, for example in the p21™/raf pathway.

The p21™ gene was discovered as an oncogene of the Harvey (H-Ras)

20 and Kirsten (K-Ras) rat sarcoma viruses. In humans, characteristic muta-
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 celis, such as, for example,

the murine cell line NIH 3T3, in culture.

Q 25
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
20 carcinomas (Bolton et al. (1924) Ann. Rep. Med. Chem., 29, 165-74; Bos.

(1989) Cancer Res., 49, 4682-9). In its normal, unmutated form, the Ras
protein is a key element of the signal transduction cascade directed by
growth factor receptors in aimost all tissues (Avruch et al. (1994) Trends

Biochem. Sci., 19, 279-83).
35



25 the nurine cell line NNH 3T3, in culture. The p21 's oncogene is a mmjor
contributor to the devel opnent and pro- gression of human solid carcinomas
and is mutated in 30% of all human carcinomas (Bolton at al. (1994) Ann.
Rep. Med. Chem_, 29 165-74; Bos. 30 (1989) Cancer Res.,_4 2-9). Inits
nor mal , umlr‘atzgqyé’awfs%rm the Ras protein is a key el errerﬁc"?qmz?’ﬁﬁm’g?%fnal
transducti on cascade directed by growt®factor receptors in al nost all

ti ssues (Avruch at at (1994) Trends Biochem Sci., 19, 279-83). 35 WO
2005/ 097755 PCT/ EP2005/ 002746 -9 Biochemically, Ras is a guani ne nucl eoti de

bi ndi n rotel.n, and clin bet ween a GTP-bound activated and. a GDP-bound
et ng P iBtaE Gl Rt e SUENEE B R G SISte B a4 SVEETY vi Ly and

ot her regul at g ) | '

i phosphat o TEERN 2 GTFekdind dOf=REs aHIRFCRRRTd R o St o oor
Ras i s acti vednirolied oy &s bndogersiuat @ TPhase taetivifrandutiesrtregulategmrer cel | s,

t he endogenous GIPase activity is reduced and the protein _consequently

transnizs cor€inst ThatRaegene rradust pingdsdtorguaniwmitnhesaharer EetR)and such as,

the col 15 whi SIS ARICERREGIRNARE pdBlTiesrBLP biobPTBER e & cancer
Biol., 5, 24%heTSTP-bbimdRiatePPire: RAS AURARS'IATBEEScAld, s Eh@bgéhoud nt act
C-Raf-1 proto- oncogene in order to transduce growh and differentiation

si gnal s i ni t iGTRBdsa schivity isceguced and dhe protesceqnsequentie trapsmits eonki nases in
hi gher eukar es. Activate i s necessary for the activation_of the
QBT 1 oo YetiviRis ofoiih St IS dowRoean iakart e e, 36t X i

acti vat th N ; ' ' terised.
' b been Sname RAPIiRSE " s (8844 {Hhe cart8Re G0N I bollinRA 1| >o
the Raf ki naszarsi these-mitants (Madmespniat s dito01 s Seatin oDanderdgiakt $\v2d7-ng

a@?i bodi es to Raf kinase or by co-expression of dom nant_ negative Raf
kKiriase or dorfHahhe fagaprofe-oncogene requires a functionally intact C-Rai-1 proto-

oncogene in order to transduce growth and differentiation signals initiated

15 by receptor- and non-receptor-type tyrosine kinases in higher eukaryotes.

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
20 protein (Ser/Thr) kinase are now well characterised. It has been shown
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

95 MEK (MAPKK), the substrate of Raf kinase, leads to reversion of trans-

formed cells to the normal growth phenotype, see: Daum et al. (1994)
Trends Biochem. Sci., 19, 474-80; Fridman et al. (1994) J Biol. Chem.,
269, 30105-8. Kolch et al. (1991) Nature, 349, 426-28) and for a review

30 Weinstein-Oppenheimer et al. Pharm. & Therap. (2000), 88, 229-279.
Similarly, inhibition of Raf kinase (by antisense oligodeoxynucleotides) has
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).
35



25 MEK (MAPKK), the substrate of Raf kinase, |eads to reversion of trans-
formed cells to the nornal growth phenotype, see: Daumet al. (1994) Trends

Bi ochem Sci 19, 474-80; Fridman et al. (1994) J Biol 9,
30105-8. RYPPSHPTISH  (1991) Nature, 349, 426-28) and fo‘FCCTQE%W@\%%o

Wi nst ei n- Oppenhei mer et at. Pharm & TH@r-ap (2000), 88, 229-279.
Simlarly, inhibition of Raf kinase (by antisense oligodeoxynucl eoti des) has
been correlated in vitro and in vivo with inhibition of the gromh of a

variety of human tunour types (Mnia at al Nat. Med. 1996, 2, 668-75). 35
VO 2005/ 0977 93IRerNEP20g3NTRepING SPegific Regteytkinages armcytﬁse%ewr&%c. fic

t Ki
Dari oty of eanttsifiu@e BIPbHuEIA Y Friety BEbeljib s Rappd R et bl =
Handbook; T. (@988pin Tie Ohcobedd Hammbobk; $k6hkan5E(FBd%ddyEér$@W Skafkei ence
Publ i shers The Net herl ands, pp. 213-253 et al. (1988) Cold

Spring rbor(eg§m5|@aﬁt Scignee Publishers; Tha; Net&aﬁgwdsum 218t25%3; R9Pm90) | nv

gg:lrnger VerI r‘!j-‘pbl £ Il&@gﬁgf))mdﬁ? Eié %gﬁmhersggogdi%)lmq 13![ gl‘l sed:

C-Raf (Raf - l)RéBﬁmﬂlﬂ  etlal. {1990§t|mﬁburr( 3[%%6M1é\"é5hﬂ'lﬁ1rﬁﬁh6isP8ﬁér and: 1009-
1015). A-Raf eck , et al. (198 ucl ei ¢ Acids Res. 15:595-609), 15

and B- Raf (QMela:hes (edst), 8lerliry, Bmm)gemyerla@dﬁﬁﬁmng).& 2651- 2654; Sithan
andam G et al. (1990) Oncogene:1775). These enzymes differ in their
expre55| on in various tissues. Raf-1 is expressed in all organs and in all

cell IiHe h@%rg@%&zmhg\)@ﬂbg h%}%&e nd B-Raf are expressed in 20

urogenltal rain-tissues respec torm S.M (1990) Oncogene
5:345-351). Raf genes are proto-oncogenes: they can initiate malignant
t(gznsformatlon 25 of cells when expressed in specifically altered forns.

etic chandeRaf{Ref-1) (Benney, Edctﬁj@hl(dgﬁﬁl NugleioAcigsResitld H@bnst i tutivel y
active proteifyfedNAS%r (Beck, T.W., et al. (1987) Nucleic Acids Res. 15:595-609)

15 and B-Raf (Qkawa, S., et al. (1998) Mol. Cell. Biol. 8:2651-2654; Sithan-
andam, G. et al. (1990} Oncogene:1775). These enzymes differ in their
expression in various tissues. Raf-1 is expressed in all organs and in all
cell lines that have been examined, and A- and B-Raf are expressed in

20 urogenital and brain tissues respectively (Storm, S.M. (1990) Oncogene
5:345-351).

Raf genes are proto-oncogenes. they can initiate malignant transformation
-~ o5 of cells when expressed in specifically altered forms. Genetic changes that
Q‘;’/ lead to oncogenic activation generate a constitutively active protein kinase
by removal of or interference with an N-terminal negative regulatory
domain of the protein (Heidecker, G., et al. {1990) Mol. Cell. Biol. 10:2503-
2512; Rapp, U.R,, et al. (1987) in Oncogenes and Cancer; S. A. Aaronson,

%0 J. Bishop, T. Sugimura, M. Terada, K. Toycshima 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
with Escherichia coli expression vectors results in morphological transfor-

35

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.



by renmoval of or interference with an N-term nal negative regul atory domain
of the protein (Heidecker, G, et al. (1990) Mdl. Cell. Biol. 10:2503- 30

2512; Rapp, U. R, et al. (1987) in Oncogenes and Cancer; (SVE%@B@%E? son, J.
Bi shop, T.WEAHISHAT8S M Terada, K Toyoshima and P. K & 7Y Japan

Scientific Press, Tokyo). Mcroinjectienlinto NIH 3T3 cells of onco-
genically activated, but not wild-type, versions of the Raf protein prepared
wi th Escherichia coli expression vectors results in norphol ogical transfor

35 [ d i mul DNA hesi Rapp,. U. R 1987) ih Onco-
genggt iat(r)\g acgnf‘z}ésrﬁu@g;@eﬁﬁﬁr Kn%g% (édég-%fé?%ggc‘?ﬂt‘%ﬁf‘?eﬁtﬁs jJ,OkV)& g@lltéd&? K. C\?\AD
2005/ 097755 BCT/ EP Y ' d P. K Vogt ds.) J

Sei onti 11 ¢ Prids ot o doRONae, Geir Blol I TBag15000 \or el - B b1

10: 3828-3833). 5 Consequently, activated Raf-1 is an intracellular activator
of cell growmth. Raf-1 protein serine kinase is a candidate for the
downst [Tgam ef Consaquently, activaded Rafdnalaniniaseilidar aetivaipiefcellgrovtitogenes

h t ting.f . bl ock .of | 1 ul tivity d
ol ther To a CRAFLPETEIRSHTY KoRpiee EomR e Bedtinsedin BRRAT L o of
ti-Ra ti | i . [ dbook,
T Gurran B S e, B R o e Rl T her o

The Net her | andsultipg. fréth 3 blB6R pf Seflular Rk Rctivigy dat eith@086% chllular enutaondon)

320: 540-543). 15 C-Raf function is required for transformafion by a variety
of menbrane- ¥FuRASFRVGHERL NP BICTYRISHHAN ?Hﬂ‘l'%ﬁ FinpHies f%@fé‘?}s
contai ndd in S B8 &ﬁ?ﬁée)qn ™e Bnco%neaﬂanél%?&@r.'\@ﬁﬁ'ér‘? é.bog{égf(gﬂl and

320: 540-543) . i'n serine nase activity 1s regul by m t ogens

vi a phosphor yAagk&IRa28d¢ MEIsegien ScRne Publishbrs; (THRBWtHeekhdE8$.48:557) |
wiirch al so effects sub-cel- lular distri butlonc@gd ah, Z. , et al. (1991) Exp.

Brai n Res. 84243 FHmitaphd,R., et /. (1986)Natura dg8)dar) 13205p40-B§3Har bor Sym  Quant .
Biol. 53:173-184. Raf- t activating growh factors include platel et-derived
grow h factor (PDGF) 25 (Morrison, D.K., et al. (1988) Proc. Natl. Acad.

Sci . USAS85: 885Raf88A8lion is required for transformation by a variety of membrane-
bound oncogenes and for growth stimulation by mitogens contained in
serums (Smith, M.R., et al. (1986) Nature (London) 320:540-543). Rai-1
protein serine kinase activity is regulated by mitogens via phosphorylation

20 (Morrison, D.K,, et al. (1989) Cell 58:648-657), which also effects sub-cel-
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)
C;/\ 25 (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-
3657), insulin (Blackshear, P.J., et al. (1990) J. Biol. Chem. 265:12115-
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.

30
{1991) Proc. Natl. Acad. Sci. USA 88:1227) and interleukin-3 and granulo-
cyte macrophage colony-stimulating factor (Carroll, M.P., et al. (1990) J.
Biol. Chem. 265:19812-19817).

35

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

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



colony-stinulating factor (Baccarini, M, et al. (1990) EMBO J. 9: 3649-

3657), insulin (Bl ackshear, P.J., et al. (1990) J. Biol. Chem 265:12115-
12118), epidermal growh f act or (EGF) (Morrison, RK., et al 9 Proc.
30 Natl . Awaﬂ%@&??gs USA 85: 8855-8859), interleukin-2 (T ng@g?)ﬁet at .
(1991) Proc. Natl. Acad. Sci. USA 88:1222)- and interl eukin-3 and granul o-
cyte macrophage col ony-stinulating factor (Carroll, MP., et at. (1990) J.
Bi ol . Chem 265:19812-19817). 35 After mitogen treatnent of cells, the

transiently activated Raf-1 protein serine kinase translo%éfmto t he
peri nucl ear aZeét ah{19%e '-:FﬁliblBéﬁ@ Res.fé: 44 Baps,/ 98z 7e=alpcd 9/ 002746

col d” Spr i ng SEEPOLAR e R fan B 5337H 45 RRs ednidhingHeyfated 2%
activated RaRafs@ adréd asltheir paredrh df rekp@éssi@mmémbk@rs Ic-one(aiel decker,

G, et al. 5 (1989) in Genes and signal transduction in rrultlstage
car ci nogenesi(d988) in Gehesiand(séghal tramsduemommaftlstag&:carcmgeﬂ@sw, Nap

AT O P R
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9: 2247-2250) . sn@hmmsiealcat ai;mﬁt(Jamal|31det)aln(l1990)|c$ct[m@1344463%61
activation by extra- cellu one_invol v rotein ki nase C (KO

and a sieé:ond Kaipuehi, K5 %taald(“l?@gbﬁloglﬂ’ né‘ﬂ?mogﬁsﬂgoﬁﬁﬁ 8 WVaswidnda I , P.J.
t al. 990 K K. S, at 1990
S Bo cnagtal gty MAl® @?ﬁ@%‘ﬂ%ﬁ | séé‘}’ég Kovaglt "al . (1088) Proc. et |?

Acad Sci. USA 85:8855-8859; Siegel, J.N, et al. (1990) J. Biol. Chem

:18472-18480; 20 Turner, B.C, et al. (1991) Proc. Natl. Acad. Sci. USA
88 1227) | n Baere areatdeastdwpiagependent pethyeaysedor Rafrioadiivatipndyphdrasl at i on.

R R i e e e e

initiat®d by gted by protein tyrosine kinases (Blackshear, P.J., et al. (1990) J. Biol.
Chem. 265:12131-12134; Kovacina, K 8., et al. (1990) J. Biol. Chem.
265:12115-12118; Morrison, D.K., et al. (1988) Proc. Natl. Acad. Sci. USA
85:8855-8859; Siegel, J.N., et al. (1990) J. Biol. Chem. 265:18472-18480;

20 Turner, B.C., et al. (1991) Proc. Natl. Acad. Sci. USA 88:1227). In each

case, activation involves Raf-1 protein phosphorylation. Raf-1 phosphoryl-
ation may be a consequence of a kinase cascade amplified by autophos-
phorylation or may be caused entirely by autophosphorylation initiated by

Q 25 binding of a putative activating ligand to the Raf-1 regulatory domain,
analogous to PKC activation by diacylglycerol (Nishizuka, Y. (1986)
Science 233:305-312).

One of the principal mechanisms by which cellular regulation is effected is

30 through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a celluiar response. These

35 signal transduction cascades are highly regulated and often overlap, as is

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



25 binding of a putative activating ligand to the Raf-1 regul atory domain,
anal ogous to PKC activation by diacylglycerol (N shizuka, Y. (1986) Science
233: 305-312). One of the principal mechani sms by which cellular regulation
Is effect ' hrough the transduction of extracell ' £ Aacross
t he nenbrﬁ%hfoﬁgggs%n turn nodul ate biochem cal pat hmyswvﬁ%?ggﬁz cell.
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cellular response. These 35 signal transduction cascades are highly

regul at ed and_of v LS. | ISHEeRC RNy
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5 tyrosine kinases., Since hospp.or latiqn i.s suEh .uqul:fﬁitous Srocess
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activati on oractivitpef treessl pathtvays ot s curréritly elleved|that & oopivee of sissfaski nase

cascades. 10 Consequently, considerable attention has been devoted to the
characteri- sHélasransior dissasey aiecalidbuabledsRibier@oeimapt agiatigM & t o nodul at e

their C actiyi - ' sees | | D Loer Pharma. &.
Ther ap. 20001?(:5’1@%9@%@!%9@@’irﬁ@ieﬂﬁ@%\ﬁﬁr@m&g& %ﬁgli}aﬁbg%r?sgé% ss'vvni ch

speci fi Egl Iy caﬁséqdentz?,egsﬁsaa@rabwdﬁ@mtidmﬁyé Bben deverid® thiethsfadied. or Raf
ki nase signal transduction is therefore desirable and an aimof the present

i nvention. 20sationeidhpse prateinsdncheempandsitnst anel eblecloondtuigte thaihe
i@%ent i on and stalt . i . . .
e’ ac wnty?for a review see: Weinstein-Oppenheimer et al. Pharma. &.
Therap., 2000, 88, 229-279).

15
The synthesis of small compounds which specifically inhibit, regulate
andfor modulate tyrosine kinase and/or Raf kinase signal transduction is
therefore desirable and an aim of the present invention.

20

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

o | " |
In particuiar, they exhibit tyrosine kinase inhibiting properties.

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

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-

%0 tical compositions for use in human or veterinary medicine where inhibition
of the Raf kinase pathway is indicated, for example in the treatment of
tumours and/or cancerous cell growth mediated by Raf kinase. In particu-
lar, the compounds are suitable for the treatment of human and animal

35

solid cancers, for example murine cancer, since the progression of these

cancers is dependent upon the Ras protein signal transduction cascade



t her eof have very val uabl e pharmacol ogi cal properties while being well

t ol er at ed. 25 In particular, they exhibit tyrosine kinase inhibiting
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a down- 30 streameffector of p2lrs, thd4i-nhibitors prove to be suitable in

phar maceu tical conpositions for use in human or veterinary nedi cine where
inhibition of the Raf kinase pathway is indicated, for exanple in the

treat ment of and/ or ncero o rowt h nedi at ed b Raf ki nase.
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WO 20051097755véiiﬁﬂrﬁ§?2@pﬁéﬂﬁ@ddtﬁlcanyécemtabmaf tbieeesfusmmmdstmfedcﬁort r eat nent
by interruption of the cascade I nhi bi ting Raf kinase. Accordingly,
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pound the diGatmagt el
salt thereof c@fj%ahﬁfn rﬁﬁidfégncéré r%%chra%aﬁ%% 8F¢aaﬁcance§@ r1at ed by the
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for exanple, @@mpla@fr&ae lLingss, p@mﬁ‘@ﬁbeth fouﬁhﬂabd@ngér ccﬂan): n?ﬁélo;dtdwf oi d,

bl adder or colon), nyeloid dis- eases (for exanp nmyel oi d | eukaem a) or
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i mmunodeficiency virus t I nduced 1 nmunodefi ci ency (Popl at al.

(1998) J Vi r dictivation dépénﬁ@rﬂ&)hroniﬂﬂn&mmailsnniljiqulescluetam (2062) froomd t hat t he
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15
Surprisingly, it has been found that the compounds according to the in-
vention are able to interact with signalling pathways, especially the signal-
ling pathways described herein and preferably the Raf kinase signalling
20 pathway. The compounds according to the invention preferably exhibit an

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

bly in the nanomolar range.

As discussed herein, these signalling pathways are relevant for various

%0 diseases. Accordingly, the compounds according to the invention are suit-
able for the prophylaxis and/or treatment of diseases that are dependent
on the said signalling pathways by interacting with one or more of the said
signalling pathways.

35

The present invention therefore relates to compounds according to the in-

vention as promoters or inhibitors, preferably as inhibitors, of the signalling



i ng pat hways descri bed herein and preferably the Raf kinase signalling 20
pat hway. The conpounds according to the invention preferably exhibit an
advant ageous bi ol ogical activity which is easily denonstrated in enzyne-
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or nore of the a.”d”°%§é§§§?'ﬁ§%gt@%?ﬂ‘%‘§}éﬁ%§3ﬁ %ﬁ‘%@e@éﬂ*'%ﬁﬁ%ﬁ%@ﬁather efore
rel ates to caipeasniasibaceuflinegRabkinAge bathwantThennasntisrothetrefose pref-
inhibitors, preferably as inhibitors, of the signalling WO 2005/097755

PCT/ EP2005/ 0(xahly relatgs gnepmpounds seeending tecdheiinvention aspeaoolers eher ef ore

preferably relal tQ ounds,. . rdi t hejnventi.on ronoters or
i nhi bi tors, dP@‘P@%&S %?@Pé@y %ﬁﬂﬁ%‘%ﬁ@%s% B heshaT bR ‘éeiﬁ%ﬁ‘a%%ﬁ'vfﬁ?’% The

I nvention th%réfé?éﬁly%@‘te@tc?é&’ﬂg_&suﬁ@é at&srdirgy ©ARBOWEIRiRCEPpimEtel t he

i nvention as pronotérs or inhibitors, preferably as inhibitors, of Raf

ki nase. The ioniehibitors, préferabiyee inpibétrs; abbpe oe InadresR afdinasesosaidstedc cor di ng
to the inventjion as pronoters. or_jnhibitors, preferab as inhibitors, of
one or R'gane e the g %%W%%Iﬂr&j‘)f‘é‘g%ﬁ bﬂgaf;?'?fﬁg‘%ﬁ{iz-i Jg'g? HYEeHtIORPRET , B- Raf
and C -1 5 ' ' R ; conmpounds
according to tﬁu@adﬂé@%ﬂa@ﬁ/ r%i’éte%?%%wp g’%’% a?nﬁfﬁ@@réer@&gé@naégy as

i nhibitors, gromoRak-cr.inAibitory, psefetablpesnhhibiofsof CeRabne rel ates to the use
f~one or nore com 15 pounds according to the invention in the treatnent
/or prophylaxis of diseases, preferably the di seases described herein,

that are Causﬁ% p%%%'nf invention furthermore relates to the use of one or more com-

al

15 pounds according to the invention in the treatment and/or prophylaxis of
diseases, preferably the diseases described herein, that are caused, medi-
ated and/or propagated by Raf kinases and in particular diseases that are
caused, mediated and/or propagated by Raf kinases selected from the

20 group consisting of A-Raf, B-Raf and C-Raf-1. The diseases discussed
herein are usually divided into two groups, hyperproliferative and non-
hyperproliferative diseases. In this connection, psoriasis, arthritis, inflam-
mation, endometriosis, scarring, benign prostatic hyperplasia, immunologi-

Q o5 cal diseases, autoimmune diseases and immunodeficiency diseases are
” regarded as non-cancerous diseases, of which arthritis, inflammation,
immunological diseases, autoimmune diseases and immunodeficiency
diseases are usually regarded as non-hyperproliferative diseases. In this

connection, brain cancer, lung cancer, squamous cell cancer, bladder

=0 cancer, gastric cancer, pancreatic cancer, hepatic cancer, renal cancer,
colorectal cancer, breast cancer, head cancer, neck cancer, oesophageal
cancer, gynaecological cancer, thyroid cancer, lymphoma, chronic leu-
kaemia and acute leukaemia are to be regarded as cancerous diseases,

35

all of which are usually regarded as hyperproliferative diseases. Especially

cancerous cell growth and especially cancerous cell growth mediated by



ated and/ or propagated by Raf kinases and in particul ar diseases that are
caused, nedi ated and/ or propagated by Raf kinases selected fromthe 20 group
consisting of A-Raf, B-Raf and C-Raf-1. The di seases di in are
usual Iy divWQdMEPHEY two groups, hyperproliferative and%ﬁﬁﬁ%&bymﬁaﬁ
hyperproliferative diseases. In this ceffiection, psoriasis, arthritis,

I nfl am mation, endonetriosis, scarring, benign prostatic hyperplasia,

i mmunol ogi 25 cal di seases, autoinmune di seases and i nmunodefi ci ency

| ammat | on,Rah RIS lSaRoa vaUgL 5s8 TagebOrRErresPRBuedid gTe pie
| nmunodef i ci ancy i liFEASAS e Bk ky chRBBLAGE etommty /RRTRTEdPr al i ve
di seases. In 'S connéect1 on, raln cancer, Fung cancer, squanous cel |

cancer, bl addgy megizetints gadlorinnedioament agivecingeadientsan diee frelment ¢ cancer,
renal cancer, colorectal cancer, breast cancer, head cancer, neck cancer,

Oﬁsopha Fal ?ﬂi@éﬁ[opdj'yl%&:@ﬂ ’fblgi&ﬁéﬁﬂ disgases andg e ¥Se Hh cemPOLPRBhomm,
i seases. 35 anornodftnd B8 14RRE feBaluld o pidRaE AL BEREL 1S

di seases. Espt?éétﬁiéruanaﬁﬁgﬁl?ggggaﬁgldfu% euiddigassesae Wl dsytoerpettiots cel |

grow h nedi ated by WO 200 55 PCT/ EP20051002746 -16 Raf kinase is a
di sease whi chor theatreaimgit afthe heiduiesasas whichraamprisestibe @dminisénationnvent i on

therefore relates to conmpounds accordin o,the invention .as .nmedi caments
and/ or %rradi c apheiie %’F‘P\V/‘QB?WQPHBS%RPQOWHQQ {%thfar'@‘o’\? tasa paetin yl axi s
of the I d dﬁ%ﬁ - L use of conmpounds according to the invention
for the prepadr)a |oﬁ%o?8®'rh%5ét@6eutical for the treatnent and/or

prophyl axis of the said diseases as well as to a nethod for the treatnent

of~t he said di seases which conprises the adm nistration of one or nore
cenpounds acclheanikg spwmthat iveaempaunds aceridingio the invertionitavg @8uch an

B e bRV b A BB BRE G ARER T B B
turmour #ddel . pdilRiaEBording to the invention are administered to a patient having a
hyperproliferative disease, for example to inhibit tumour growth, to reduce
inflammation associated with a lymphoproliferative disease, to inhibit
transplant rejection or neurological damage due to tissue repair, etc. The
20 present compounds are suitable for prophylactic or therapeutic purposes.
As used herein, the term "treatment” is used to refer to both prevention of
diseases and treatment of pre-existing conditions. The prevention of pro-
liferation is achieved by administration of the compounds according to the
e, 25 invention prior to the development of overt disease, for example to prevent
the growth of tumours, prevent metastatic growth, diminish restenosis
associated with cardiovascular surgery, etc. Alternatively, the compounds
are used for the treatment of ongoing diéeases by stabilising or improving

the clinical symptoms of the patient.

30
The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
35

interest for experimental investigations, providing a model for treatment of

human disease.



15 pounds according to the invention are admnistered to a patient having a
hyperproliferative disease, for exanple to inhibit tumour growth, to reduce

i nflammation_associated with a |ynphoproliferative dise | 0l bi t
transpl antV® &§%8@78h or neurol ogi cal danage due to tlss?&r’%ng?grﬁ?wlé@c. The

20 present conpounds are suitable for prdphylactic or therapeutic purposes.
As used herein, the term"treatnent” is used to refer to both prevention of
di seases and treatnment of pre-existing conditions. The prevention of pro-
liferation is achieved by adm nistration of the conpounds according to the
25 invention prior to the devel opnment of overt disease, for exanple to

prevent the 'ﬂ{eo%%lieg)gb (Y'BHE Danki i ccEll (SR Esthridint Wltﬂrtﬂé%nfrﬂi gi sh

restenosi s associ I ovascul ar surger etc. Alternativel y, t he

conpounds  argcafdifigtethd eehtieaicantie @étecmgveldrtgr MI\Btfeswismt:allw lg sing or
I mproving 30 the cl | nical synptons of the patient. The host or patlent can

bel ong to anycultureref tfmc@b@mme@mmﬁgmound@cpﬁﬁi@% Byention

particufarly humans: rodents t bbits;
ot sea. . cou, AHEOLS coRenaions oy Hipdtliag B e gpedds sUREREIS pUod
experiment al $BRSLEIRENN® inBLEY cEll GBath SPGShhibH migra@éieRuagy human

di sease. WO 2005/ 097755 PCT/ EP2005/ 002746 -17 The susceptibility of a

particul ar cebétweentabeat oaathour thdtdne weeipdnrmtso testingraginnige carriggeoutnvent i on
can be determnedg{\gln Vit otests ure of. the cell is

I
conbi ned i  HSg SHsaIRS SR Brom abioasY Rempif, e viabls Celsegning
concent } t'onéf{ér%le e%%bﬂf%r%?h% éol d/\,hl chis sufficient to allow the

active agents 10 1n uce ce o inhibit mgration, usually between

about one hOU’I’h@Ids@WarlwabpehﬂmgldrTthetsgﬁdlfftgcm‘apodﬂaﬂ Qséd, ithe spetificusi ng
@tlvated cells froma b|0{) g&l The viable cells remaining 10 after
treat rrent digpase, {ba pebant slgtu dotherapeutiosdergistypisglly suffisenipeci fi ¢

compound U ede it 3BEAL efucd RE AR Gesl i cAPbASIILISA T i 1aFd udduber 2Peuti c

dose is typlc
15 while the viability of the patient is maintained. The treatment is generally

continued until a considerable reduction has occurred, for example an at
least about 50% reduction in the cell burden, and may be continued until
essentially no more undesired cells are detected in the body.
20
For identification of a signal transduction pathway and for detection of
interactions between various signal transduction pathways, various scien-
tists have developed suitable models or model systems, for example cell
o~ 25 culture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and
models of transgenic animals (for example White et al., Oncogene, 2001,
20, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interacting compounds can be utilised in order to modu-
30 late the signal (for example Stephens et al., Biochemical JJ., 2000, 351, 95-
105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in
animals and/or cell culture models or in the clinical diseases mentioned in

this application.
35



considerably to reduce the undesired cell population in the target tissue 15
while the viability of the patient is maintained. The treatnent is generally
continued until a considerable reduction has occurred, at

| east aboWOZMHMEFHction in the cell burden, and may beﬂéyﬁﬁﬁﬁgggmﬁﬁtl
essentially no nore undesired cells arei@etected in the body. 20 For

i dentification of a signal transduction pathway and for detection of

i nteractions between various signal transduction pathways, various sci en-

tists have devel oped suitabl e nodels or nodel systens, for gw cel |
cul ture rmdeIMe@ﬁUfrer@eé’ﬁrﬁflﬂée kinagpackivityjs a t jue yhich iggvel @@3 and

nodel s of tr enic a I 20,
7064-7072). %q{g ﬁéR@nﬁj 'ﬁéﬁ% gh @iéﬂ #?%%ﬂlg éﬁ%@utﬂet e si ﬁna trans-
duction cascagg, kuhé\é@é@wﬂynﬂ;i guBstrstes Crn e&gmgne hiss@rse (for exaiﬁpleto modu 30

| ate the signal (for exanp hens et al i ochem cal J., 2000, 351, 95-

105). The conplmssist alg d-‘cEEﬁ rh.@ttt 639&63991\38 paigen 33an338)sy the hﬁ@maglm reagent s

I L e e e
application. ?ﬁd@eg %g @957@5%@E§?&0éﬁ%ﬁ@%§2m3§@Mgggyrerrent of the

ki nase activity is a chis we the person skilled in
the art. Ceneric test systens for the determi nation of the kinase activity
usi ng substrates, for exanple histone (for exanple 5 Alessi et at., FEBS

Lett. 1996, 38t ld@ﬁﬁﬁéatﬁﬁﬁoﬁ@ﬁés@mrﬁMmrbaﬁarﬂ)u%yzfésia? syste?ware awdip
describd@ in the literature (for exanple 0s- Gonza and d enney,

Jr., J.R 1993able] In Btiotillat@veproxigity ame(mgiﬂ)al JOOfFBﬂOmﬂl@bUl%nt i fication

gf i klt P?IS gt : 22 BIF‘%%%&Q téﬁd’gs gaj @%@@Pﬁe%%a?vﬁgl d 39{9 ﬁﬁ? QBOS'Scr eeni ng,
2802, 7, 11-1¥noRMslidd GERBIALR SSSeplide! S stBA A8 With YA RSmeasured. In

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

15 none at all, is detectable. Furthermore, homogeneous time-resoived fluo-
rescence resonance energy transfer (HTR-FRET) and fluorescence pola-
risation (FP) technologies are suitable as assay methods (Siils et al,, J. of
Biomolecular Screening, 2002, 191-214).

20

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

Q 25 Biochem. J., just about to be published, manuscript BJ20020786).

There are many diseases associated with deregulation of cellular prolif-
eration and cell death (apoptosis). The conditions of interest include, but
30 are not limited to, the following. The compounds according to the invention
are suitable for the treatment of various conditions where there is prolif-
eration and/or migration of smooth muscle cells and/or inflammatory cells
into the intimal layer of a vessel, resulting in restricted biood flow through
35 that vessel, for example in the case of neointimal occlusive lesions. Occlu-

sive graft vascular diseases of interest include atherosclerosis, coronary



phoryl ation of a protein or peptide as substrate with yATP is neasured. In
the presence of an inhibitory conpound, a decreased radi oactive signal, or
15 none a Il . is detectable. Furthernore, honogeneous d fluo-
rescence b@@&ﬂgﬂﬁgwgnergy transfer (HTR FRET) and quoreé%ﬂﬁgéﬁ%@béF
risation (FP) technol ogies are suitabl e 18- assay nethods (Sills et at., J.
of Bi onol ecul ar Screening, 2002, 191-214). 20 O her non-radi oactive ELISA
assay net hods use specific phospho- anti bodi es (phospho ABs). The phospho- AB
bi nds only the p oryla-_ted ubstrate Thi s bindi ng can be. detected by
Chent | i es NI SITRAS B S o O Q1AL aRs B NSO S ant | body
(Ross et al. i uscri pt
BJ20020786) . ﬁ‘gfeéﬁgﬁ%ﬁﬁho'%%ﬁo&;sa?é%@ 80ty ofstafit Pies g‘%ﬁf%’?d@ﬁ@of

cel lul ar prollike. eration and cell death (apoptosis). The conditions of

interest include, but 30 are not Iimted to, the follow ng. The conpounds
accor di g to the invention are suitable for the treatnent of various

con 1 g g BB EH DM S bl R e

resul ting in jrREitoret ed bl ood flow through 35 that vessel, for exanple in
the case of neointimal occlusive |esions. Ccclu- sive graft vascul ar

di seases of iHetercastlurearcwhidle inhibitay38ddnase arsi described anW(Q OMBS5ZTD5/ 097755
PCT/EP2005/002746 -19 vascul ar disease after grafting, vein graft stenosis,
peri - ﬁitonatic pros- thetic restenosis, restenosis after angioplasty or
stent placenent, and the |like. 5 The conpounds according to the invention
are al so suitable as p38 kinase inhibitors. Heteroarylureas which inhibit
p38 ki nase are described in WO 02/85859.

-
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10 15 20 325 30 35 WD 2005/097755 PCT/ EP2005/ 002746 -20- PRI OR ART
Benzo-fused ureas for the treatnent of Behcet's syndrone and uveitis are 5

described in WO 2003032989. Carbamate and oxani de conpounds are discl osed
in WO 2002‘9@83?65"5’§75c5urmur necrosis factor inhibitors for PEREPHSEWAGSNt of

asthma, Al zheinmer's and pain. WO 20010412%- di scl oses aryl- and

het eroaryl -substituted ureas which can be used as cytokinin inhibitors for
the treatnment of inflammatory and autoi nmune di seases. Qther aryl- 10 and
het eroaryl - substituted ureas which can be used as cytokinin inhibitors for
the treatnent PRIOBARarthritis or ulcerative colitis are described in WD
200055139. Heterocyclic-substituted ureas for the treatnent of in-

flammat ory di seases are described in WO 00/ 43384 EP 0 286 979 dis- 15

cl oses aryl - nt i
arrhythm cs. mﬁéﬁ%%ﬁ%wggggﬁﬁ)ﬂgé{g@%w B%ﬁ st | t@&gﬁ@%’ﬁg@tiﬁ%&é

per oxi dgse i ndeseribedsin WEQHI2603@32989. Cdarbadna@and oxemixss Oﬁ&@éﬁndsxbsel - tuted
aryl het er oar vyl 6SBounds for the treatnment, inter ali of allergic 20
l

rhinitis, athdisgissed © 2002968 6As Wr"ecﬁ@%)ﬁ facaﬁamhibltors for the
e o SRS s RN B ORI RO BB, 5. oo
to conpounds ghdheeerbaryRsubstitutéPureas which can be used as cytokinin inhibitors
for the treatment of inflammatory and autoimmune diseases. Other aryl-
10 and heteroaryl-substituted ureas which can be used as cytokinin inhibitors
for the treatment of osteoarthritis or ulcerative colitis are described in
Q WO 200055139. Heterocyclic-substituted ureas for the treatment of in-
flammatory diseases are described in WO 00/43384. £P 0 286 979 dis-

15 closes aryl- and heteroaryl-substituted ureas which can be used as anti-
arrhythmics. WO 200006550 describes phenyl-substituted ureas as lipid
peroxidase inhibitors. Madsen et al. disclose in WO 03/000245 substi-
tuted aryl and heteroaryl compounds for the treatment, inter alia, of allergic

20 rhinitis, atherosclerosis, asthma or cancer.

Aryl- and heteroaryl-substituted urea derivatives are described in

WO 00/76515 as IL-8 receptor antagonists.
Q 25 SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

30

35



35 WO 20051097755 PCT/ EP20051002746 -21 Rl11 Ra Rz RO-NR3 R R6 N5 |
[ XX\ RO R4 R7T RS 10 in which Rl, Rz R3, R, R5 each,

A |

i ndependent|y of one anot her,

denote H A OH OA, al kenyl I . NO2,
NH2, NHA, W@200SIATTSS CN, COOH, 15 COOA, - OHet, - 0-al kyl e,@m{%ﬂs‘%’&ﬂa

- O al kyl ene- NR1OR" or

CONR OR11 two adj2dcent radicals selected fromRl, R2,

R3, R4, R5 together also denote -0-CH2-CH2-, -O-CHz-O or 20 -0-CH2-CH2-0-,

R6, R7 each,

i ndependent|y of one another, denote H A, Hal, OH  OA or CN,

R6 denotes CN, COOH, COOA, CONH2, CONHA or CONA2, 3 25 R9 denotes H or A,

R10, R' each,

i ndependent|ly of one anot her, Renote H or A Het denotes a

nono- or bi cycl I c saturated, unsaturated or[ aro- Whtic heter ocycle having 1
to 4 N O and/or S atons, R\ym ch R10-——N _
N/ N
; ﬁ Q NG
RQ
10
in which
o R', R R’
R R° each, independently of one another, denote H, A, OH, OA,
alkenyl, alkynyl, NOz, NH,, NHA, NA;, Hal, CN, COOH,
15 COOA, -OHet, -O-alkylene-Het, -O-alkylene-NR'R"" or
CONR™"R",
two adjacent radicals selected from R', R%, R’ R* R®
together also denote -O-CH,-CH,-, -O-CH»-O- or
20 -0-CH,-CH-O-,
R® R’ each, independently of one another, denote H, A, Hal, OH,
OA or CN,
R® denotes CN, COOH, COOA, CONH,, CONHA or CONA,,
C\ 25 R® denotes H or A,
R* R" each, independently of one another, denote H or A,
Het denotes a mono- or bicyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
30 may be unsubstituted or mono-, di- or trisubstituted by Hal, A,
OA, COOA, CN and/or carbonyl oxygen (=0),
A denotes alkyl having 1 to 10 C atoms, where, in addition, 1-7
H atoms may be replaced by F and/or chlorine,
a5 XX each, independently of one anocther, dencte NH or is absent,

Hai denotes F, Cl, Bror |,



30 may be unsubstituted or nono-, di- or trisubstituted by Hal, A QA
CO0A, CN and/or carbonyl oxygen (=0), A denotes alkyl having 1 to 10 C
atons, where, in addition, 1-7 H atons may be repl aced F and/ or

chl ori ne, 88200507788 ch, i ndependently of one anot her, e?éf’@ PRYRP/Y2 7465
absent, Hal denotes F, C, Br or I, WD22005/097755 PCT/ EP2005/ 002746 - 22
and the pharmaceutically usable derivatives, solvates, salts and stereo-

i somers thereof, including m xtures thereof in all ratios. 5 The invention
also relates to the optically active forns (stereoi soners), the

enanti oners, arkthegpharmaseutically dsabie desvatives, salvates Slﬁiiaraéld&e@@d sol -

vat es of these co n The ,.term sol v e corrpounds Is taken to
nmean adduct i JASMEF ﬁ}%??f nglyding %%%ﬁ]gegfo '{] 'O8onpounds which form

owing to their nutual attractive force. solvates are, for exanple, 10 nono-
or di hydrates or al koxi des. The term pharmaceutically usable derivatives is
t aken t o nmeanThé nveatiemalsn mlatelsdo slad bptlcéllytat&ivedopns(lsieraﬁmdis),gtheo t he

i nventi®n and al so so- 15 cal | ed prodrug conpounds. The term prodrug
derivatives ignantiemersotheeacenaten tne diasterermers andithe Ydﬂﬂﬁéﬁ”ﬁaﬁﬁi been

nodi fi ed by fo ; I ro, I

ol i gopepti de?%%g O? N %0@(?%@ dIT)t)gct g@\;@[}/aﬁgbkg ow%?%ﬁdéﬁg té'ﬁ%‘for m t he
effective congayasgs aaeGenchaef .hentdwferﬂmécm@s oﬁt@ﬂﬁe SbraPolidd WHRh

bi odoegradabl e pol ymer derivatives of the conpounds according to the

i nventi on, asfoaamtngéd,theubmmmtrat;tmeqfom& solvateh arenfor edamplel- 67 (1995).

C) 25 Th@ expression 'ef I%s!ctlve armyiéﬁt denotes the anount of a nedi canent
or of a pharMRB8uPY dikydcates PEAOXIAES: ent which causes in a tissue, system
ani mal or human a biol ogi cal or nedical response which is sought or

O The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
15 called prodrug compounds.
The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or cligopeptides and which are rapidly cleaved in the organism to
20 form the effective compounds according to the invention.
These also include biodoegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).
Q 25
The expression “effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or

desired, for example, by a researcher or physician.

%0 In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-

35

drome, condition, complaint, disorder or side-effects or also the reduction

in the advance of a disease, complaint or disorder.



30 desired, for exanple, by a researcher or physician. In addition, the
expression ‘therapeutically effective anpunt” denotes an amount which,
conpared with a correspondi ng subj ect who has not recel(ﬁgE §(B%Runt, has
the fol | oWWRA§MeIREe}{uence: inproved treatnent, healing, ven 1'on’ or
elimnation of a disease, syn- 35 drone2300ndit|on conplalnt di sorder or
side-effects or also the reduction in the advance of a disease, conplaint
or di sorder. WD 2005/ 097755 PCT/ EP2005/ 002746 -23 The expression
“therapeutically effective amount" al so enconpasse amounts _which are

ef fective forTheexprassieg "Harapeulnalyiesiesy V%é %ﬂﬁc@’ﬁ@ﬁ”cog‘pﬁu%E’? H"\ﬁent i on
| | f
exanpl o m xt ArERURE wWHiEh Bre, ERAsSor BorbginG HRRRRT By Spiooe faictiere, | 1o

1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly preferably

m xtures of stereoi sonmeric conpounds. 10 The conpounds according to the

i nventi gn canThe gwebton mlscaralates t@(ﬂTIWUSWf p‘nxtures)@frme Cff-‘tﬂﬂp%){‘wf has

anor photis an i ne m)r fornms, Al hic fqrns of the
conpounds accC:!fB ms?g'% ’W@'Pﬁqﬂé@htt“ﬁ %%Of %N%d@étﬁ‘éﬁeﬁ‘egﬁ fﬁh@*ﬁg)fﬁv@ﬂf’%ﬁ and are a
further aspeclygfs.-§ heol rinvéeqt,%] ?QOTH'GIOO'W@‘PHDG@ relates to the conpounds
of the formula | and sal'ts ereo and to a process for the preparation of

conpounds of Tiesd arepdricliarigprefetaly riatuteabfrstetediSomedcmoampmrest i cal |y
usabl e derivatives, salts, 20 solvates and stereoi soners thereof,
characterized in that a) for the preparation of conpounds of the formula I

in whi chOX Xy, denate Mo 28 dhs T BRUAGeRort B LRIBE & Variddslod- RLO-N

morphic forms, for example as amerphous and crystaliine polymorphic
Q forms. All polymorphic forms of the compounds according to the invention
are covered by the invention and are a further aspect of the invention.
15
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula |
according to Claims 1-10 and pharmaceutically usable derivatives, salts,

20 solvates and stereoisomers thereof, characterized in that

a) for the preparation of compounds of the formula [ in which X, X'
denote NH,

25 a compound of the formula Il

R1°“Nw/<
RS -
30 o \/{ N
i

H,N R® '

35



30 R6 NI RN \ 911 H2N R7 35 WD 20051097755 PCTI EP20051002746 -24 in
which R6, R, R6, R9, R70 and R' have the neanings indicated in daim 1, 5
is reacted with a conpound of the formula |l I I R2 R3 R4
N=C=O0 Rs ) I5H7¥™h R, R2, R3, R4 and Rs have the rreaﬁl%ﬂ‘é%zﬁq{@f%}é‘%ed in
Claiml, or 20 b) for the preparation ©24eonpounds of the fornmula I in
which X, X denote NH, a conmpound of the formula IV R2 25 R3 RL IV R4 NH2
30 R5 in which RL, R2, R3, R4 and R5 have the nmeanings indicated in Claim1l,
is reacted with a chl orofornate derivagive to give . an i_n_errrgdi %tle. car- 35
banat e deri vain WBIChWRI.d%, s BuRR e ek | havedbe deearings NAeHB8 iM&'3M t he

formula 11, 1

is reacted with a compound of the formula Ili

5
R2
R? R
R4 N=C=0 ,
) RS
15 in which R', R% R® R* and R® have the meanings indicated in Claim 1,
or
20 b) for the preparation of compounds of the formula |
in which X, X' denote NH,
a compound of the formula IV
R2
(™ 25
R R3 R
v
R4 NH, ,
30 R®
in which R', R?, R®, R* and R® have the meanings indicated in Claim 1,
is reacted with a chloroformate derivative to give an intermediate car-
35 bamate derivative,

which is subsequently reacted with a compound of the formula I,



WO 2005/ 097755 PCT/ EP2005/ 002746 -25- or 5 c) for the preparation of
conpounds of the forrmula I in which R$ denotes CN, COOA, CONH2, CONHA or

CONA2, R10, R' denote H, a conpound of the formula V 1 1 ~ NHZ
|1V 15 RO R5 20 in which Rl, R, R3, R4, RS,QEE{%PE’%?’O@QI% X

have the nmeanings indicated in Cdaim125%s reacted with a conpound of the
formula VI 25 R6-CH(NH2)-CN VI in which R8 denotes CN, COOA, CONH2, CONHA
or CONA2, 30 and with a conpound of the forrmula VI CRO(QA' )3 VII , 35 in
which R9 has the neaning indicated in Claiml and A denotes al kyl having
1, 2, 3, 4, 5 or6 C atons, WO 2005/097755 PCT/ EP2005/ 002746 -26- or

or

c) for the preparation of compounds of the formula |

5
in which
R® denotes CN, COOA, CONH,, CONHA or CONA,,
R R" denote H,
a compound of the formula V
10
R2
- -
© R? R10 NH,
Y}
R7 ’
R5

0 in which R, R%Z, R?, R*, R®, R®, R”, X and X' have the meanings indicated in
Claim 1,

is reacted with a compound of the formula VI

S .
RE-CH(NH)-CN VI

¥

in which R® denotes CN, COOA, CONH,, CONHA or CONA,,

30 and with a compound of the formula Vi

CR°(0A)s Vil

35 in which R® has the meaning indi¢ated in Claim 1 and A' denotes alkyl
having 1, 2, 3, 4, 5 or 6 C atoms,



5 d) for the preparation of conpounds of the formula I in which X is absent
and X denotes NH, a conpound of the fornmula Il is reacted with a corrpound of
the formula VIII 10 R2 R3 R OVII! 15 R4 RS L in which RlL, R2 :

and R5 haWeO2B/AEAhI ngs indicated in daim1, 20 and L %ﬁ%’{@m@“ Br

or a free or reactively functionally nmo@sfied OH group, or 25 e) a
conpound of the formula | in which R10, R11 denote H is converted by

al kylation into a conmpound of the formula I in which R10, Rl11 denote A 30
and/or a base or acid of the fornula | is converted into one of its salts.
Above and below, the radicals Rl, R2, R3, R4, R5, R6, R7, R8, RO, R1O, R', X
35 and X have_t he neani ngs i ndi cat ed for the fornmula I, unless expressly

stated ot hervi'se. WD 20051097755 PCT/ EP2005/ 002746 -27 A denotes al kyl, is
unbranched (linear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C
atons. A preferably denotes nethyl, furthernore ethyl, 5 propyl, isopropyl,
butyl, i sobutg), fsemé:)ptteplaratiortefrd:empGJst dfuhefermwlad al so pentyl, 1-, 2- or

3- nethy5buty| 1 propyl 1-ethyl - propyl, hexyl, 1-
2-, 3- or 4Eﬂm'ﬁ§}|>§)l§rﬁ%ﬁﬁnt @né)g deﬁloﬁmﬁ 2,2-, 2,3- or

3,3-di th hyl b ¥ hpohind O tie formii? 1ty lreac"teﬁ%ﬁh'a Eoﬁ?ﬁbﬂﬁb%?ﬁ’éﬁornﬂ,ﬂ@t hyl - 2-

Vil
10 R2
R3 Rt
™
R Vit
R4 )
15
RS L
in which R, R?, R?, R* and R® have the meanings indicated in Claim 1,
20 and L denotes CI, Br, | or a free or reactively functionally modified OH
group,
or
(N 25 . . 10 i1 |
Moo e) acompound of the formula I in which R™, R denote H
is converted by alkylation into a compound of the formula |
in which R, R" denote A,
30 and/or
a base or acid of the formula | is converted into one of its salts.
Above and below, the radicals R', R?>, R’, R*, R°, R®, R", R®, R° R"*, R"", X
35 and X' have the meanings indicated for the formula |, unless expressly

stated otherwise.



nethylpropyl 1,1,2- or 1,2,2-trimethyl propyl, furthernore preferably, for
10 exanple, trifluoronethyl. A very particularly preferably denotes al kyl

having 1, 2, 3 4, 5 or 6 CC atons, preferably nethyl, e |,

i sopr opyl W‘B@‘!‘W’””ﬁ%obutyl sec- butyI tert-butyl, pent@ffﬁ#@@@??%
trifluoronethyl, pentafluoroethyl or 1,-27]:—tri fluoro- 15 ethyl. A also
denot es cycl oal kyI . Cycl oal kyl preferably denotes cycl opropyl, cyclobutyl,
cycl opentyl, cyclo- hexyl or cycloheptyl. 20 A" preferably denotes nethyl,
ethyl, propyl or butyl. Al kylene is preferably unbranched and preferably
denotes nethyl ene, eth- ylene, propylene, butylene or pentylene. 25 In a

ot her © dendk BeRBiSs alkyk isorRpg<d st o bERERe R hAEIPIT8 RISy of one
- 0- al kyl ene- %?w @ g&ﬁj tsyétéﬁ@ NFE’rB%raBQ dehoted fetihd HurtheymBre iyt ed

enbodi nent , 5. in each case in- dependently of one anot her,
denote H A pmpylohsopmpyt butal ligdtmrig; Bm-butylor@r&-bkwefhl&hﬂmgﬁ alspl, R2, R3,

Al ¢ Leff\rr‘?‘e?{s I BT S BRI BE, 13Rn fof

exanpl e, XY, PI r t ; /097755
P EP005! 003 0RK: %g@ fip® méysucﬂhg?gh*@rpggaw%g énet%?/%w%gg’?

such as, for :e&ai‘imlemwbmynﬂt_rmylzaaﬂwtbuwl tHetityiyl- metmgdprdmrl,ﬂ—émylm such
as, for exanple met hoxycar bonyl or tert-butoxycarbonyl; - such as,

f or exa1 le, rethylprepyl Bu*t ax%é,r%%ﬁyn?%wbmpm ﬂirthefrr@@ paeferabiy ‘for

pi perid such as, for exanple, 2-(piperidin-1
-yl ) et hoxy oré)%@(%r%ﬁ@ %h%{?&f) et hoxy; 0 al kyl ene- NRR9, such as, for
exanpl e, 2- anpR@pj bﬁﬁk‘:uia?ty(&’eferﬁﬁﬁymérﬁﬂéélﬁgl h&¥vg 122 Q' 8t HYr ¢ no) et hoxy or
~tN, N-et hyl , nmet’hyl am no)- et hox , such for exanple,

s nocar bonyl atoms, preferably methyl, ethyl propyl, isopropyl, butyl lsobutyl sec-butyl,

tert-butyl, pentyl, hexyl, trifluoromethyl, pentafiuoroethyl or 1,1,1-trifluoro-
15 ethyl. A also denotes cycloalkyl.

Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-

hexyl or cycloheptyl.

20 A' preferably denotes methyl, ethyl, propyl or butyl.

Alkylene is preferably unbranched and preferably denotes methylene, eth-
ylene, propylene, butylene or pentylene.

~ o5 In a preferred embodiment, R', R?, R®, R*, R®, in each case independently
of one another, denote H, A, OH, OA, NO,, NH,, NHA, NA,, Hal, CN,
-OHet, -O-alkylene-Het or -O-alkylene-NR®R®.

In a particularly preferred embodiment, R’, R?, R?, R*, R®, in each case in-

30
dependently of one another, denote H, A, OH, OA, Hal, O-alkylene-Het or
-O-alkylene-NR"R"".
R', R% R® R* R® preferably denote, in each case independently of one
35

another, for example H; A, such as, for example, methyl or ethyl; OH, OA,

such as, for example, methoxy, ethoxy, propoxy or triflucromethoxy; NO-,



10 R and R7 preferably denote H R8 preferably denotes CONH2 or CN. R10 and
R' preferably denote H 15 Het preferably denotes a nonocyclic saturated,

unsaturated or aronmatic heterocycle having | to 4 N, O r ns

whi ch nmay W 204918% i - tuted or nono-, di- or tri substitﬁﬁ‘c‘l‘%ﬂ@@%‘g , ,
COOA, CN or carbonyl 20 oxygen (=0). Fe@Bespective of further substitutions,
Het denotes, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
3-pyrrolyl, 1-, 2, 4- or 5-imdazolyl, 1-, 3-, 4- or 5- 25 pyrazol yI 2-, 4-

or b5- oxazolyl 3-, 4- or b5- |soxazoIP/ 2-, 4- or 5-thiazolyl - or
5-i sot hi azol )NHz,Z‘JHABSUQhasl,-fQSIQXWPe methylamimo; N’P\za@uﬁpﬁ 5t Qﬁﬁmplgurt her -

g? ;? prlef g; aéi %‘@%’Wiﬁ@frﬂﬂ or (i'eg.'y%rawgd @OQNSCHOQA 4a§’rfb;é§éméadl azel - or

-5-yl, 30 1, %é‘?‘bﬁw 87 |0r2tertQ5uto odrbo 12~G|Héhlsadh%é0for%xaﬂ1 le5tyl,
1, 2, 3- thl adi azol - -@eg? -5-yl, 3- o)r%y4 pyrailldazmyl, pyrazi nyl , pl- 2-, 3-,

4., 5., 6- or(téri—bnﬂ:ﬂyszarbomyl)plpenﬁm-éqlmqomtyp[pemdm Syloxy; -@ﬁlkylene-
5- ben2|$n dazal 5-, 6-

or 7- benzoxaz‘?ﬂ%/*yISL| as, f@f exgmp?% 2- &"’p?”‘#i@ ﬁvﬁ%&%&&ﬁ (O"ig"phoﬁ '4'550' 6- or

7- benzot hi azo [ e 35 or
7-benz-2, 1, 3- éotﬁg’é‘f a—%eﬂkyl’en% -NR %}IICK% {Engéi@l H}“é '”3?‘?1‘8?‘? 2 (@

5-, 6-, 7- ohefthylanigol éthb)é)l' 2~ &ilet hytamibo)ethoxy @r 24N, N-etlnylnneﬂhmdmma) 4-,
5-, 6-, 7- or WD 2005/ 97% g L CT/ EP2005/ 002746 -29 8-qui nazolinyl, 5- or

6- qui noxal i nygthogy; orCONR'R® ssuchvas, der exarpplgeantnacaboayazi nyl , furt her more
preferably 1, 3-benzodi oon 5-yl, 1, 4-benzodi oxan-6- yl,
2,1, 3-benzot hi adi azol -4- or -5- yI or 2,1, 3- benzoxadi azol - 5- yl. 5 The

het er ocyclic Ragh&ﬁﬁ)rgﬁya@q},%n@ee partially or fully hydrogenated. Het may
tz{i;s al so denote for exanple, 2,3-dihydro-2-, -3-, -4- or -5-furyl,

di hydr o- 2R? preferablytdenotes-CON, ort(Hdrahydro 2- or -3-furyl,

1, 3- di oxol
loxolan-gyo 4 gt preferably denote H.

15
Het preferably denotes a monacyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be unsubsti-
tuted or mono-, di- or trisubstituted by Hal, A, OA, COQA, CN or carbonyl
20 oxygen (=0).

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
. 25 pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
C“ 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2, 3-riazol-1-, ~4- or -5-yl, 1,2 4-friazol-1-, -3- or 5-yl, 1-
or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yi, 1,2 4-oxadiazol-3- or -5-yl,
1,3,4-thiadiazol-2- or -5-yi, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4-

%0 or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyra-
zolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-benzisoxazolyl, 2-,
4-, 5-, 8- or 7-benzothiazolyi, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6-
35

or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-,
6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5- 6-, 7-or



yl,
-5-

3- pyrrolldln I
> g0

1, 4. dlhydro 1-, -2-, -3- or _4- pyridyl -28,2,3,4-tetra- hydro-1 -, -2-,
-5- or -6-pyridy|, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or

4- mor phol i nyl
1, 3- di oxan- 2-
hexahydro 1 8qumazoln3yl éTO'i ‘q%%ﬁ}'l'i"

_4_,

1, 2,

1, 2,

3_

tetrahydro-2- or -3-thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or

pyrrolyl,

5-, 6-, Wyl 2H 3beﬁzdth¢bd?azﬁlmr-21ﬁ-

2,5- dihydro-1 -, -2-, -3-, -4- or -5-pyrro|y| 1-, 2- or

tetrahydro 1 -, 10 -2- or -4-imdazolyl 3- di hydr o-
Of/O9THS hyr azol yl, tetrahydro- 1-, -3-or-4- p@?%ﬁ?"f)?" 746

tetrahydro-2-, -3- or -4-pyranyl, 1 4- di oxanyl ,

Linezoliny By O S agi 3 B 6-21- G 83T hbpere f#&y"

S [%@ 1, furthgfiforg Preferably 1, 3%benzodfipl 51, Pa-687HdIAR rlel

- 1 .soqul no

preferably 2, 3- nethylenedlox phenyl 4- et h yl enedi oxyphenyl

2,3-eth |enedTiaﬂ<§ngte§ﬂwchcgadtcet9rmam&n l@appﬁaiwor fallyhyanogenatesket hyl ene-

dloxy)p enyl ,
di oxy) phenyl

may

4-p

|per|d|nyI

1-,

-3-,

2-,

op2] G-Wﬁ@kadibzolf-ﬁuyl 20 thermore

%?f %ngﬁ'ésd A= %%rféﬂe{a@g[%%%gﬂyég%gﬁ [ QX'%H%t gg'lfﬁmaf urther

25 nore pref eg ahkibydro3-didly A OhesRRY Lttty P62 .03 -Qifbwrps?mwéwzuanyl

a further preferred enbodi ment, Het denot es a nonocyclic saturated

het er ocycl e h)dvie’mgihydtcz}2301\l-3 thlemd{Br?: tﬂhadltmt,, -#hi-8h -dsontspyrsolyt, 2%d or 30
be nonosubsti tuted € nopnocy atur ated heteroc cle

part i cuI arI y %E&‘F‘@r by d% oie%r' PRI, ﬂy=i FyF-PoITPEiIAY, tetpé';y&q 1hnyl

pi pera2|

In

herei n
or

HRlor L&) ﬁﬁgz%%gyl%‘hjﬂlh%d@[ﬁf 65 bty \-/ﬁ-eé}o'i’z@rézolyfz’tetr&%d?§)i tuted by

or 2-, hof i'nyl

COOA. WO 20051-0937&5-43@%551?9@54-@0@%1 :20 J&alorpdﬁfyﬂtjgbhﬁ Gertes F,

Ett@ but al so | partlcul ar}lﬁi preferably F

nds for vi

hgro-1r, ~Zor -3

enyl preferabl y

operdfI-6-Pyrisivt, é‘n,yfiz 3r§619tﬁ'§ﬁ§lqimy| Zec3tRft enyl |

ad or

pref erence i s, Lt REFAR By BhyaR-50 -3 BELL Bihy SPRFNANY 1 Siodisxeny -

N

15

20

25

30

35

-4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4~ or -5-
pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-,
-6-, -7- or -8-quinolyl, 1,2,3,4-tetrahydro-1-,-2- -3-, -4-, -5-, 6-, -7- or -8-
isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, fur-
thermore preferably 2,3-methylenedioxyphenyl, 3,4-methylenedioxyphenyl,
2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl, 3,4-(difluoromethyiene-
dioxy)phenyl, 2,3-dihydrobenzofuran-5- or 6-yl, 2,3-(2-oxomethylene-
dioxy)phenyl or also 3,4-dihydro-2H-1,5-benzodioxepin-6- or -7-yl, further-
more preferably 2,3-dihydrobenzofuranyl or 2, 3-dihydro-2-oxofuranyl.

In a further preferred embodiment, Het denotes a monocyclic saturated
heterocycle having 1 to 3 N, O and/or S atoms, which is unsubstituted or
may be monosubstituted by COOA. The monocyclic saturated heterocycle
herein particularly preferably denotes piperidinyl, pyrrolidinyl, morpholinyl

or piperazinyl.

Het very particularly preferably denotes 1-, 2-, 3- or 4-piperidinyl or 2-, 3-
or 4-morpholinyl, where Het may be substituted by COOA.



Al kynyl preferably stands for ethynyl, propyn-1-yl, furthernore for
butyn-1-, 10 butyn-2-yl, pentyn-1 -, pentyn-2- or pentyn-3-yl. Throughout
the invention, all radicals which occur nore than once b | ical or
di f f er ent \WQ 2@508F785 | ndependent of one another. 15 The %’8&%@&3?% he
formula I may have one or nore chiral e@&Btd+es and can therefore occur in
various stereoi soneric forns. The formula | encom passes all these forns.
20 Accordingly, the invention relates, in particular, to the conpounds of
the formula | in which at |east one of the said radicals has ope of the
preferred medaliprgierahlyidenocses BhBVer Bedm aiset darketianiyppfesdlt 6founds may
be 25 expres(:'e1 by the follow ng sub-fornmulae la to 1h, which conformto the
for- mula | in which the radicals not designated in greater detail have
the neaning indicated for the formula I, but in which 30 in la X is absent
or denotes NH, X denotes NH, in Ib R, R2, R3, R4, R5 each, independently
of one anot hemkedplrpre&erably/stan%faﬂwnm mm-prcmﬂ]yl NHRwLtemxd | iscplmtenﬂN - OHet
- 0-al kyPene-Het or -Oa ?I? VO 2005/&? 755 PCTI EP2005/ 002746 -31
in lc Het dertR%RUEMNHHR 9&%6@ s dbrinemererY e K HetenKl RgPENeny A N, o
and/or S atowhegegﬁh I's unsubstituted or 5 may be rmnosubstltut ed by COQOA;

inld R, R den inle RS denotes CONH2 or CN 10 in If x is absent
or denotes NH,

Alkynyl preferably stands for ethynyl, propyn-1-yl, furthermore for butyn-1-,

10 butyn-2-yl, pentyn-1-, pentyn-2- or pentyn-3-yl.

2N
A

¢

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.
15
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.
20
Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
25 expressed by the following sub-formulae a to th, which conform to the for-

mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula |, but in which

inla X is absent or denotes NH,
X denotes NH;

30

inb R R}R’
R* R® each, independently of one another, denote H, A,
OH, OA, NO,, NH,, NHA, NA;, Hal, CN, -OHet,
-O-alkylene-Het or -O-alkylene-NR°R”;

35



X denotes NHL R, R2, R3, 15 R4, R5 each, independently of one anot her,
denote H A, OH QA N2, NH2, NHA, NA2, Hal, CN, -OHet, -0-alkylene-Het
or -0-al kyl ene-NR1OR", Het denotes a m)nocycl i c saturat ed t S _ﬂﬁe havi ng
1 20 to V2005037783 or S atons, which is unsubstituted dr¢ 58@!
nonosubstituted by COOA, R6, R7 denote-B1-R8 denotes CONH2 or CN;, Q 25 in
lg X is absent or denotes NH, X denotes NH R, R2, R3, 30 R4, R5 each,

i ndependently of one another, denote HZ A  OH QA NO2, NH2, NHA, NA2, Hal,
CN, -OHet, -0-al kyI ene-Het or -0-alkylene-NR OR', R6, R denote H RS$
denotes CONH2 or CN, 35 WD 2005/097755 PCT/ EP2005/ 002746 -32 Het denotes

nSubst i tut dRgF mitRl Cubst el By ookl S A BYete R0 Tiavify 11 12

i ndependent |y of one anot her o deqopeadirbes dtémsa\k)ﬁ}%ﬁtis uRsubstutedBer R4, RS
each, independently of one another, denote H,

may be 'monosubstituted by COOA;

5
inid R®R’ denote H;
inle R® denotes CONH. or CN:;
10
nlf X is absent or denotes NH,
‘Y
[ X denotes NH,
R' R, R
15 R* R® each, independentiy of one another, denote H, A,
OH, OA, NO;, NH,, NHA, NA;, Hal, CN, -OHet,
-O-alkylene-Het or -O-alkylene-NR'°R"",
Het denotes a monocyclic saturated heterocycle having 1
20 to 3 N, O and/or S atoms, which is unsubstituted or
may be monosubstituted by COOA,
R R’ denote H,
R® denotes CONH. or CN;
& 2
inlg X is absent or denotes NH,
X denotes NH,
R', R’ R®
20 R* R® each, independently of one another, denote H, A,

OH, OA, NO;, NH;, NHA, NA;, Hal, CN, -OHet,
-O-alkylene-Het or -O-alkylene-NR*’R",
R®, R’ denote H,

R® denotes CONH; or CN,
35



""" I0 OH, OA, Hal, O al kyl ene-Het or -O al kyl ene-NR1OR11 R6, R7 denote H, R38
denotes CONH2 or CN, RO denotes Hor A 15 R10, R' each, independently of
one anot her, denote Hor A, Het denotes piperidinyl, pyrrolidinyl,

nmor phol i nyl | perazi nyl, each of which is unsubstit Mo, %
substitut%&%@%, 20 A denotes al kyl having 1 to 10 g&g@orrs, ere, in
addi - tion, 1-7 H atons may be repl aceddy F and/or chlo- rine, Hal denotes
F, d, Br or I, 25 and pharmaceutically usable derivatives, salts, solvates
and stereoiso- ners thereof, including mxtures thereof in all ratios. The
conpounds of the fgrpula | and al so.the.starti . t%“ﬁ: - f their 30
preparation are, iﬁeggdi ti onc,'e 3?)8@(5'%@”%@%@%’4@7\ @ny@ér as de-
scribed in the literature (f;ﬂbeféﬁr’m' SadHof WRichli8 OAsHEsthafdeSer RS- as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

Cheni stry], Geor g- Thi ene- VersulmptititBedtyda@@OA; to be preci se under reaction
conditions which are known and suitable for the said reactions. Use can 35
al so bg made here of variants known per se which are not nmentioned here in
greater det aj 2005/ 0977 Fg.% - | the
starting mat g{rtlha?/\?(tgn al so %%C'fg;ﬁg | n‘:”é@%z’g’% %r}?g}?eﬂf ﬁggsgrgﬁd?\rdtg I sol at ed
fromthe reaction m xture, balbsaristead are i mmedi ately con 5 verted further

into the conpounds of fhe formula I. Conpounds of the fornula tin which X
and) (! denote NH cBn Brdéerably be obtained by reacting conpounds of the

formia 11 wth cogp,o,&gnds of eaéhﬁefnégﬂerﬁude%tllyldf 'one another, denote H, A,
10 OH, OA, Hal, O-alkylene-Het or -O-alkylene-NR"R",
N R® R’ denote H,
- R® denotes CONH; or CN,
R® denotes H or A,
15 R R" each, independently of one another, denote H or A,
Het denotes piperidinyl, pyrrolidinyl, morphelinyi or
piperazinyl, each of which is unsubstituted or mono-
substituted by COOA,

20 A denotes alkyl having 1 to 10 C atoms, where, in addi-
tion, 1-7 H atoms may be replaced by F and/or chlo-
rine,

Hal denotes F, Cl, Bror |,
@ 25 and pharmaceutically usable derivatives, salts, solvates and stereoiso-
‘ mers thereof, including mixtures thereof in all ratios.
The compounds of the formula 1 and also the starting materials for their

30 preparation are, in addition, prepared by methods known per se, as de-

scribed in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can

35

also be made here of variants known per se which are not mentioned here

in greater detail.



“10" The conpounds of the fornula It and those of the fornmula Il are
generally known. 15 The reaction is generally carried out in an inert
solvent, in the presence of an organic base, such as triethylam ne,

di met hyl anj L i ne idine or quino- line. Depending on thQe £ ddass used,
t he react i‘%‘i’l”f“ﬁ’ﬂ%%% between a few mnutes and 14 days, e rgéé’t‘}:‘??dgn
tenperature is between about 0 and 20 188,- normal |y between 150 and 900,
particularly preferably between 15 and 30C. Suitable inert solvents are,
for exanple, hydrocarbons, such as hexane, 25 petroleum ether, benzene,

tol uene or xylene; chlorinated hydrocarbons, such as trichloroethyl ene,

1, 2-di chl or oet hane, carbon tetrachloride, chloroformor dichloronethane;

al cohol s, su : ; j i h 88aARA thepgdpgt anol or
Fert-but anol - SER (A Bting HAEAR cal I RTB o I R ey

t et r ahydr of urrast i§ditled foomdhe xeactiorghixtaie, buhimstgad anecimmagdiately cene gl ycol
nmononet hyl or nonoet hyl  ether, ethylgne | ycol . djnethyl ether (diglyne);
ket ones;  sucheitedfiehgh it the GepeHeds 9 ,rmulﬂu‘:h as acet am de,

di et hy‘T’acet am de or dinmethylformam de (DVF); nitriles, such as
acetonitrile; sulfoxides, such as dinethyl sulfoxide 35 (DMSO); carbon

di sul fide; ca@bmgrshh@s af trigsformurnt iaswihieh M an@dd densteddHtdam MEfEAAR1097755
PCT/ EP2005/ 002746 -34 acid; nitro conpounds, such as nitronethane or

ni t r obenzene; beobtaingd by ceacting @mmurg}e@fdh@,fomulﬁilkwuh gomgpounds ofai d
solvents. 5 ounds of the formula I in which X and X denote NH can
furtherppre C@‘E&PEP BI@‘ be obtai ned by reacting conpounds of the fornmula IV
with a ‘?‘Sm orof ormate derivative, for exanple 4-nitrophenyl chl orofornate,
to give an internediate carbamate, and subsequently reacting this with com
pounds of theThecompauhds ofthe formula Il and those of the formula lil are generally

@ known.

15 The reaction is generally carried out in an inert soivent, in the presence of
an organic base, such as triethylamine, dimethyianiline, pyridine or quino-
line. Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about 0° and

20 150°, normally between 15° and 90°, particularly preferably between 15
and 30°C.

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
Q 25 petroleum ether, benzene, toluene or xylene; chiorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride,
chloroform or dichloromethane; alcchols, such as methanol, ethanol, iso-
propanol, n-propano!, n-butanol or tert-butanol; ethers, such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,

%0 such as ethylene glycol monomethyl or monoethyl ether, ethylene glycol
dimethy! ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethy! sulfoxide

35

(DMSQ); carbon disulfide; carboxylic acids, such as formic acid or acetic



The reaction is generally carried out in an inert solvent, in the pr
of an acid-binding agent, preferably an alkali or alkaline earth netal

hydr ox-
al kal i

di net hyl -

sui t abl

e.

de

ani

Dependi ng on the conditions used,

carbonate or bicarbonate, or another salt '
15 WP 200598175 e earth metals, preferably of pot asg@%@%‘?‘%ﬁﬁ

or cae- sium The addition of an organi@&4base,

line, N, N -dinethyl enediam ne, pyridine or quinoline, i

esence

d of the
cal ci um

such as triethylam ne,

s al so

the reaction tine i s between a

few 20 m nutes and 14 days, the reaction tegﬁerature i s between about 0 and

150, nor nmal | YAG&tHER FopIPosRgs] Sech ag ptrmgty

¢ PrurehelAse, eplRER P

90. 25 Sui tab%ﬁe%tbgf%%%@,,Egmiﬁtu?éseoﬂé'\%rsa%%meﬁt ‘hydrocarbons, such

hexane,

petr

hydr ocar bons,

tetrachloride, chloroformor dichloronethane; alcohols, such as net
i so Gomppupasef therfopnylsahiviwhiah pang &l derotedNH gam TuRbErMakeer s,

et hanol
such as

gl ycol

S

but anone;

(DVF) ;-
sul f oxi

as nitr

general | y knoVme reddiopas

de

enZene, uene or xylene; chlorinated
such as trichl oroethyl ene, 1,2-dichloroethane, carbon

and
as

hanol ,

ot her referably B bl Rag By Smne AR MRV IgR o ey "

et hyl ene gl yciiorctbrimat8\erRbli®s, fofbYAmPR) 4-nkPSSHEIS cRIbFFoRRaRe & Bive of

am des, such as acetam de, dinethylacetam de or dinet %yl f or mam de
35 ni tan irdsrmediate carbamatarand sulsegsehilpxéatding thiscwithcodi-net hyl

(DMSO) ; carbaon disy]fide; carboxylic acids, such as formc acid
or acetic V\DW?&%%

OAMb2005/ 002746 - 35 acid; nitro conpounds, such
et hane or nitrobenzene; esters, such as ethyl acetate, or
of the said solvents. 5 The starting conpounds of the forrmula IV are

m xt ur es

erdllyt &xeribdomtiraanh inart wbiveht, @S thkepaisenceldf COOA,

CONH2, CONHA or CONAZ2, 0, R" denote H, 10 can furthernore preferably be
obtai ned by ramétidindhgrrasidsprefenahly analkali or alkaline earth metal hydrox-

15

20

25

30

35

ide, carbonate or bicarbonate, or another sait of a weak acid of the alkali
or alkaline earth metals, preferably of potassium, sodium, calcium or cae-
sium. The addition of an organic base, such as triethylamine, dimethyl-
aniline, N,N'-dimethylenediamine, pyridine or quinoline, is aiso suitable.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about 0° and
150°, normally between 20° and 130°, particularly preferably between 60
and 90°.

Suitable inert solvents are, for example, hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride,
chloroform or dichloromethane; alcohols, such as methanol, ethanol, iso-
propancl, n-propanol, n-butano! or tert-butanol; ethers, such as diethyl
ether, diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers,
such as ethylene glycol monomethyl or monoethyi ether, ethylene glycol
dimethy! ether (diglyme); ketones, such as acetone or butanone; amides,
such as acetamide, dimethylacetamide or dimethylformamide (DMF);
nitriles, such as acetonitrile; sulfoxides, such as dimethy! sulfoxide

(DMSOQ); carbon disulfide; carboxylic acids, such as formic acid or acetic



mula V with conpounds of the formula VI and conpounds of the fornmula ' VII.
The conpounds of the formula V, VI and VII are generally known. 15 The
reaction is generally carried out in an inert solvent, as _indicate above
Dependi ng W@ 2000983 di t i ons used, the reaction tinme is b ECHELANZ/00%74¢,

m nutes and 14 days, the reaction tenperdure i s between about 0 and 1500,
normal |y between 20 and 130, particularly preferably between 20 60 and 90.
Compounds of the formula I in which X is absent and X denotes NH 25 can
furthernore preferably be obtained by reacting conpounds of the for- mula 1|1
Wi t h conpoundacidf nittrecdropaunds, \such asmﬁomﬂwmqrslqg'pbﬁﬁéem%reﬁwé, %eh are

generally known. 30 In, the conpou of th for la VIII, L preferably
denotes O, Bpsqthﬁ,acgtatg,r%remﬁurg 035'3? ?%f Pfied OH group, such as, for

exanpl e, an activated ester, an imdazoli de or al kyl sul fonyl oxy having 1-6
C atons (preferably nethylsulfonyloxy or trifluoronethylsulfonyl oxy) or

aryl sul f onyl ofyielsarting copnpdundsaifans frpruda ¢V alod gepbeailyl knoom.
p-tolyl $ul f onyl oxy). 35 Radicals of this type for activation of the carboxyl
group in typical acylation reactions are described in the literature (for

exanple in th / . PCT/ EP2005/ 002746 -36 wor ks, such as
Houben- Wyl , ?}'%fw%f‘gfg*ﬁf giﬁﬁvﬁ eme [ Meth- ods of Organic
Chemi stry], Gggrg- Thi engeNgiekatN, @U@A@@om}z, o@NHAasrmﬁ%ers are

advantageously forrred in situ, for exanpl e by addi- 5 tion of HOBt or
N—hydroxysuccﬁn R'de. Pdelnehed'ri,ce is given to the use of conpounds of the

n an {nert sGROSHTCTIOTEIREST Sy ReoRIPNeEo L PaRing ARG SR o
pr i‘i erably anQuganifin %ﬁ?pouﬁﬂ%%f e Frfricfl VI and compounds of the formula
- Vi
The compounds of the formula V, VI and VIi are generally known.
15 The reaction is generally carried out in an inert solvent, as indicated
above. Depending on the conditions used, the reaction time is between a
few minutes and 14 days, the reaction temperature is between about 0°
and 150°, normally between 20° and 130°, particularly preferably between
20 60 and 90°.

Compounds of the formula 1 in which
X is absent and X' denotes NH

C\ 25 can furthermore preferably be obtained by reacting compounds of the for-
mula Il with compounds of the formula VIiL.

The compounds of the formula VIl are generally known.

In the compounds of the formula VIil, L preferably dencgtes CI, Br, | or a

%0 free or a reactively modified OH group, such as, for example, an activated
ester, an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably
methyisulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having
6-10 C atoms (preferably phenyl- or p-tolylsuifonyloxy).

35

Radicals of this type for activation of the carboxyl group in typical acylation

reactions are described in the literature (for example in the standard



triethylamne, dinethylaniline, pyridine or quinoline, or an excess of the
car boxyl conponent of the fornmula VIII. The addition of an alkali or

al kaline earth nmetal hydroxide, carbonate or 15 bicarbaqgnate or of_ another
salt of aWRMOSA¥IT® of the alkali or alkaline earth netRiEPZIG0ZTLY v of
potassi um sodium calciumor caesium-88y also be favourable. Depending on
the conditions used, the reaction tinme is between a few 20 m nutes and 14
days, the reaction tenperature is between about -300 and 140, nornally
between -10 and 90, in particul ar between about 0 and about 70. Suitable

i nert sol ventvsorhs,esuqhb@%H@uhenW@mi Masbeden der srganisghpnehemieoMeiit r ee ani no

d h
For P examp e Qg fhe R eaaRg T ReVer el Slod boan veyl . Mt hoden
der organi SCM.v%%ﬁeE%@a&%rﬁé@eaislﬂam@dqn%ﬁf@tém}n le by addi-

Geor g- Thi eme-Verlag, Stuttgart;). ~Pharmaceutical salts and ofher forms The
said co@rrpoundmm@fdfb@ﬂtngl\t-bydrbeysucmnmdm can be used in their final

non-sal® form On the_other nd, th resent inyengion . encoppasses 35
the use of tHUSEETEDRBHLANEN tgah%gse&? EBBPOUH%P%T%W@%?@QW IClccept able
salts, whi Ch%%ﬁrl ved from various organic and i norganic acids WO
2005/097755 /002746 -37 and bases by procedures known in the art.
Pharmaceutically acceptable salt forns of the conpounds of the formula |
are for the nost part prepared by conventional nethods. If the conpound of
the fornul a IThereaction ia geaeralyseaxyed gubiman test splvemls lfsthet@ﬂ@ﬁ@n% s can be

f d t h t apl b th
cﬁif‘éspﬂdfﬁggrb'aé‘@ HaG e e rerdly ot Wah S ORKE 't et al

hydr oxi des, N E@iﬁjﬂ’érﬁﬁl&oahﬁéﬁ?wﬁlhﬁy%%kﬁe@r QAAHIHE, W%rnoé&dégs%‘?%é i thium

dr oxi de; al I'ne eart
carboxyl component of the formula V1.

The addition of an alkali or alkaline earth metal hydroxide, carbonate or

15 bicarbonate or of another salt of a weak acid of the alkali or alkaline earth
metals, preferably of potassium, sodium, calcium or caesium, may also be
favourable.
Depending on the conditions used, the reaction time is between a few

20 minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and
about 70°.
Suitable inert solvents are those mentioned above.

O = | o |

The alkylation of a free amino group is carried out under conventional
conditions of organic chemistry (for example described in the standard
works, such as Houben-Weyl, Methoden der organischen Chemie [Meth-
ods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart;).

30
Pharmaceutical salts and other forms
The said compounds according to the invention can be used in their final
non-sait form. On the other hand, the present invention also encompasses
35

the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids



hydr oxi des, such as barium hydroxi de and cal ci um hydroxi de; al kali netal 10
al koxi des, for exanpl e potassi um et hoxi de and sodi um propoxi de; and various
organi ¢ bases, such as piperidine, diethanolam ne and N-nethyl- gl utan ne.
The al umi AYQR905491785 of t he conpounds of the fornula I ar@q@%@‘-’y‘&ﬁz@é

I ncluded. In the case of certain conpoug@is of the fornmula I, acid 15
addition salts can be forned by treating these conpounds w th pharnma-
ceutically acceptable organic and inorganic acids, for exanple hydrogen

hal i des, such as hydrogen chl oride, hydrogen brom de or hydrogen i odide,

ot her i ner alangtharesdndprapederasoknnwiy insthe art.tPlaramceutigally acceiablgt e, 20

s et hanesul FEROANS ob s stapeidi BTG Ailie, RBdo FrTos! St hParEs ="
organi ¢ aci dsg, a5 \eRfibRIPRABHINS. Fahé SokipRUARTGf iS¢ fimitia #eB8ARIMS alcal | uor o-

acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor
25 bate_and thuxyl gictip, Aneaf disraylitgblepdaitsncarebe faraldd/by cesmiingtthe cani-d- addi ti on

Its of th nds of the forpula | include the foll . acetate, adi-
pate, al gi natROUNGH Wit arsuitahleraRve:iR0ivBAne SRITESPRRAIDE RESEIAdNIE Sobesy | at o)
bisul fate, bigulfi j - : , 30
capryl ate, crd] fafes AR Grerlpy SRGf VL AHEs APIRIA] BHlesRIfL ™ o

gl uconat e, ditypdtogaensddiamifidtoxideind IRhRNT Bpdroxido deelihe wWdret @etadt hane-
sul fonate, furarate, galacterate (from nmucic acid), gal acturonate, Pl uco-

hept ano?t e, drirexdes, sughasbhatiem hydje@dde ghessiciue hydkaxigdacaikalmeta

hem sul 1@t e, t.anoat e, hexanoate,. hi ppurat e dr.ochl ori de, hydro 35
brom de. - hyarROHRRS Tob exg TP B dersiEL Bk Risrand SRR ok 1S o, 7 so-
butyrate, la ' t g, il at E te, WO
D01 007755 AN ESABENEAR SuciTBo Bidbridie, RbBeniine dh TEfERYR

nethy| benzoat glutamineh¥de ajeniphus saltbaf ¢he Somppondsbiinesiotthalzk are likesot i nat e,
nitrate, oxal ate, ol eate, htEal no- ate, pectinate, gersgl fate, phenyl acetate,

3- pheny! pr opi $i§&IBCIUBRESIHAB Casenl GrEsEhRREPRUNGHPHAEIPENUS: aF¥krs does not
represens a rgsdifibh shRE can be formed by treating these compounds with pharma-

ceutically acceptable organic and inorganic acids, for example hydrogen

halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,

other mineral acids and corresponding salts thereof, such as sulfate,

20 nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such

as ethanesulfonate, toluenesuifonate and benzenesulfonate, and other

organic acids and corresponding salts thereof, such as acetate, trifiuoro-

acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-

25 bate and the like. Accordingly, pharmaceutically acceptable acid-addition

salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,

caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, di-

%0 gluconate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturcnate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochioride, hydro-

35

bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,



Furthernore, the base salts of the conpounds according to the invention

i nclude al um ni um anmoni um cal cium copper, iron(lll), iron(l)), lithium
magnesi um nanganese(ll1), manganese(ll), potassium so 95{ 10
salts, butv@RMPYShot intended to represent a restrict ?déﬁ}k%ﬁ @éﬂ‘%
above-rren- tioned salts, preference is-8Bven to amonium the alkali netal
salts sodium and pot assi um and the al kaline earth nmetal salts cal ci um and
magnesi um Salts of the conpounds of the fornula | which are derived 15 from
pharmaceutical | y acceptabl e organi c non-toxic bases i nC:qugr sal t

primary, secohet@phospiateerethanesatiphele, maiBbenzeale. Ben Ogeé‘B?‘Pﬁcl udi ng

Changer Jes! iidte enaHBtAdEE oA ifcorFUfE, it BEStaid tedigPbaimd?, B
choline, N Nadi bedtmet @tpkeﬂs@mdl mmwaéétam&mwipm@ﬁméommﬁm ne,

di et hanol am ne, di et hyl am ne, 2-di ethyl am noet hanol , 2-di net hyl am no-
et hanol , et haﬁﬂsa}honete phmalmebutaﬂms\éoewnet repr mrma)waatrectim et hyl -
pi peri oq’n gl ucam ne, glucosam ne, histidine, hydrabam ne, isopropyl 25

amne, |i docai ne, | ysi ne, meglum ne, N-nethyl-D glucam ne, norpholine,
pi perazine, i [ /B8 om ne,
tri et hanol am ne, éfrrl e ’hthlagﬂn%é%e@d?%rqfﬁgé %6{1\%@@@ dt&r%?rpr 0 CPE% Irr1]e aﬁ@ﬁt ris-

( hydr oxynet hyihq\,lmdéfahhmmnmm étmwmmdmaualn&)m dopiper hiron(ill), non(ll)nhtemund to 30
represent a restriction. Oorrpounds of the present invention which contain
basic nit rogéﬁaﬁwléﬂhmanﬂ?ngﬁéﬂﬂ‘s waﬁ@sau& BPIASSAN, tﬁﬁqwnéijmlgcsuch as

Cor e, b ot B s, 63os RERLS S BB spal s Wil GEROLRY, AR, At . !
di methyl, di efdhdd s, éréf@,rbéncesgl hareto érﬁﬂr@nﬁiﬁ)mb@kathmetéi@itsf or exanple

deeyl , dodecyl lauryl, myristyl 2005/ 097755 PCT/ EP2005/ 002746 -39 and
stearyl chl orsaﬁummmh}mtesaum iamdi the ;alkalihearti Metalsedisloplcivml antks, f or

O e e S WS Ao bbbl S BBl Rl e i =o' 1
15 from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including
naturally occurring substituted amines, cyclic amines, and basic ion ex-
changer resins, for example arginine, betaine, caffeine, chloroprocaine,
20 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethyl-
piperidine, glucamine, glucosamineg, histidine, hydrabamine, isopropyi-
peta 25 amine, lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

30
Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as {C1-Cy4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
35

iodide; di(C4-C4)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-Cis)alkyl halides, for example decy!, dodecyl, lauryl, myristyl



5 salts. The above-nentioned pharnmaceutical salts which are preferred

I ncl ude acetate, tri fluoroacetate, besylate, citrate, fumarate, gluconate,
hem succi - _nat e ppurate, hydrochloride, hydrobrom de, Qﬁl@

mandel at e, 1932“%09& ¥nine, nitrate, ol eate, phosphonate, 3 é@%ﬁ%ﬁ%l um
phosphate, stea- rate, sulfate, sulfosalB®ylate, tartrate, thiomalate,
tosylate and tronmeth- amne, but this is not intended to represent a
restriction. 15 The acid-addition salts of basic conpounds of the formula I

amount of ¢ heanteSraHeREES. biaTiin g oediier et Fof (or Comolbrlgh g ¢
convent i onal @Qv?\%%beryf}ﬁ cf'lfcﬁﬁlebfrﬁf | S0I;]gtt?rﬁ,gﬁ%_rg#tﬁce{%aér_béﬁd\gjl@g@he sal t

forminto contact ase an ase in a
conventional mEnoEMpodfids ét:@cﬁ'dmﬁlssethéommtmnfdaﬂbe preparediusing sectpect from
t he correspondl ng salt forms thereof with respect to certain physical
properti sg8lis.as solubility in polar solvents; for the purposes of the
i nventi n, however the salts other 25 w se correspond to the respective
free base forns ther eof . As nentioned, the pharnaceutically acceptable
base-addi ti on3gl éﬁo&f-mbhﬁoné‘@PﬁQHﬁéEeLﬁfcal 84t Whith! drelpréfetrddingR@ew t h
metals or am nes, such as 30 alkali netals and al kaline earth netals or
organi ¢ am nesacet%ttefteifluewametaiesbeaﬂmesorﬂ'latenfupwates glmpnaﬁa;m@smamcaﬂd

ch SLSQOE;FLBQ% pilate. dnEletignad dhchenroatig BRtistalen BaneRie e
N et byl D o uhaiinae nfindle PEIRSR BhosBRoTAIE, PR3RIELL SPdimibrrRphateis@e d

conmpounds acc ng'to the rnvéntio are’ prepare |ngthefree acid

forminto contaie sulftte, sulfosdlicgiats)ttaM@id OOEdMaATS JoSIaERID OO 746 - 40

a nt of the desired base causing the formation of the salt in a conven-
al manner 2MAL, W@B'Sdélr@téiﬁﬁn@%d fermesericaIresri®iamoi ng the salt form

|nto contact with an acid and isolating the free acid in a conventional nan

5 ner. The free acid forns differ in a certain respect fromthe

cor r espdifdi ng The acid-addition salts of basic compounds of the formula | are prepared

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

PN 25 wise correspond to the respective free base forms thereof.

€

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as

alkali metals and alkaline earth metals or organic amines. Preferred metals

30
are sodium, potassium, magnesium and calcium. Preferred organic amines
are N,N’-dibenzylethylenediamine, chloroprocaine, choline, diethanol-
amine, ethylenediamine, N-methyl-D-glucamine and procaine.

35

The base-addition salts of acidic compounds according to the invention

are prepared by bringing the free acid form into contact with a sufficient



salt forns thereof with respect to certain physical properties, such as
solu- bility in polar solvents; for the purposes of the invention, however,

the salts otherw se correspond to the respective free a %é 5%; er eof .
'9'?1’5??‘! %

10 If a coVPaUd#*HeTording to the invention contains nor roup

whi ch is capable of form ng pharnmaceuti-d8ldy acceptable salts of this type,

the invention al so enconpasses nmultiple salts. Typical nmultiple salt forns

i nclude, for exanple, bitartrate, diacetate, difumarate, dineglumne, di 15
phosphat e, di sodium and trihydrochloride, but this is not intended to repre-

sent a restr mmowni of\the Neﬁégfémseocatrﬁng fesfosenatips wé the salt ihagonyeRy t hat

t he expressi har t nt
connection i q 8}?”&?’g%‘ﬂ%‘"8§r#°§‘ﬂ°ﬁggcf§§%%%§? thhnﬁi&{rrr%ﬁéshre@@ conmpound
of the fornmuliad chritablWith Eﬁraa@éna%ratfnq frfe B6¢ b8id ihma pamvdrgional mgh-t hi s
salt forminparts inproved pharmacokinetic properties on the active

i ngredi ent comgraifhd fwetacrdrﬁ@mﬁséé‘eﬁﬁ') amenham rasrpechfwmemgre@apédmgor any
ot her sIt_for of t eac tg g‘gqent used earli ﬁ @F _
phar maceut i ca$3{fosmediersor withJeepe %Cﬁftairhghﬁ%??l\}:@p? ESeiehAs 88l-al so
D okt ot B M DAL RS, fof e blifbsbl B tid FRieibh Rowdlfe ifflsaits

phar macoki netic pr ert I'ch d not have earlier and cah 30 even have

a positive i nrf)théﬁmsé c@ﬁetsben@hathﬁimyenﬁm freecfcid furmsahbfecs. i ngredient with
respect to its therapeutic efficacy in the body. The invention furthernore

rel ates to nedi canments conpri si ng at | east one corrpound of the formula I
and/ or ﬂ)thar eut | call;{{qdusabl e 3#1vat | ve sol - er eoi soners

d
t her eof , i ncl ?%%0"9#5‘8 Vel 'Ph caqt%gs %gttﬁé?%ﬁﬁaﬁrf)vpexm pi ents
and/ or adj uvax%ﬁh .¥\Qa899r§/ &%Eﬁrﬁg%ﬁrﬁa@gﬁé&@?&?&@ptaﬁé sBRaorBae YWrecal

feryul ati ons can be adm nistered in the form of dosage wunits whi'ch conprise
a\pr edet er ni nthe iaventidn atsoaﬂcomassgs auiliiple salts. Typicabmatipleisalt forBwsch a unit

can conpri se, e referabl :
particul arly &S‘P&d@r ﬁH aﬂ‘mﬁ ?'@%@Eﬁ r?éageé?tp dify délmnggiumme, di-
15 phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression “phar-
20 maceutically acceptable salt” in the present connection is faken to mean
an active ingredient which comprises a compound of the formula 1 in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
Q o5 form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can

even have a positive influence on the pharmacodynamics of this active

30
ingredient with respect to its therapeutic efficacy in the body.
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usabie derivatives, sol-
35

vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.



-according to the invention, depending on the condition treated, the nethod
of adm nistration and the age, weight and condition of the patient, or phar-
maceuti cal formrul ations can be adm nistered in the formof dosage units 10

whi ch conpri se a predeterm ned anount of active ingredie unit.
Preferred Hﬁgﬁﬁﬁwﬁﬂﬁi formul ations are those which conpr&%gﬂgﬁggﬁﬁgggdose or
part-dose, as indicated above, or a corré$ponding fraction thereof of an
active ingredient. Furthernore, pharnaceutical formulations of this 15 type
can be prepared using a process which is generally known in the

pharmaceutical art. Pharmaceutical fornulations can be adapted for
admnistration via any 20 desired suitable nethod, for exanple by oral

(i ncluding bu 4hl i - - | ?' i ng
buocn < 0900 EiRmakeatid iy ifods carf B damiRdted ih % fitn 6f dbgdife 19
subcut aneous, yinftk WHitts @@ﬂn@ﬁse ianpbrbdéﬁémﬁmd amount obastivesingrediémqets. ddSdch
formul ati ons can be prepared using all 25 processes _known in the

phar nacqairjt i calagerunibpuchd urik ganpicempsisebiafiexgmae 0.540g (@ lihdrelgrably with

t he exci*pient (s r j uvant (.s Phar yaceutd cal, f l.ation d ed for
oral adm ni stﬁa’%\'ggﬂ @gl@gepqﬂﬁbﬁ!iyﬁeﬁfl@ygdmgstos@@gﬁ%gt Bfﬁﬁf’@,ﬁggch as, for
exanpl e, Cap_S‘Hc%érd?ﬁ%i@meeﬁﬁénﬁkﬂ*{}*déi)@n%ljrgoﬁiﬁé‘ébr@cﬁtioﬁ@eﬁléd}ﬁﬁe@r'iethod
suspensi ons i n aqueous or non-aqueous |l1d- uids; edible foanms or foam foods;
or oil -in-wat ef admijuisttaton asddns age, wetght -andreaniditidni ofithe patiensicmhar35 Thus,
for exanple, in the case of oral admnistration in the formof a tablet or

capsul e"/lf}s he doagepdicah @Hi%iﬁ’!‘sé‘@ﬁ‘rﬁﬁﬁﬂm"ﬁlﬁtﬁrﬂirbwpﬁﬁd)fﬂoﬁﬁgﬁh‘nﬂﬁal , WO
2005/ 097155 P%iaﬁ)ﬁgﬁ‘?’lgggZf’f?éfgdefe%*ﬁw?H@iﬁh&’ﬁ?&i‘%h@@@‘ﬁw é:ladlééé ccept abl e

i nert excipie exanpl e ano ero ter and the

l'i ke. Powder s ite Ppsfepatiagbs2ige @anarmuldtions tane tessEraHe domgrissiatdaliye fine
rsrﬁ and mxing it with a 5 pharmaceutical excipient conmnuted in a simlar
e

r, such #sefasparedassmias indicater Bbeve arspyriesnanding fractien thaseokxanl e,
starch or nanrgfta%l active ingredient. Furthermore, pharmaceutical formulations of this
15 type can be prepared using a process which is generally known in the

pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
20 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, intframuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
(;:J 95 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 admin-

istered as separate units, such as, for example, capsules or tablets; pow-

30
ders or granules; solutions or suspensions in agueous or non-agueous lig-
uids; edible foams or foam foods; or cil-in-water liquid emulsions or water-
in-oil liquid emulsions.

35

Thus, for example, in the case of oral administration in the form of a tablet

or capsule, the active-ingredient component can be combined with an oral,



A flavour, preservative, dispersant and dye may |i kew se be present.

Capsul es are produced by preparing a powder m xture as descri bed above 10
and filling shaped gel atine shells therewith. didants | , such
as, for eXBREPEOHSHhly di sperse silicic acid, talc, mgﬁ%gﬁﬂﬁgﬁ@%ﬁzte,

cal - ciumstearate or polyethylene glyee24n solid form can be added to the
powder m xture before the filling operation. A disintegrant or solubiliser,

15 such as, for exanple, agar-agar, calcium carbonate or sodi um carbonate,

may |ikew se be added in order to inprove the availabiljty of the nmedica-
ment after tHeOEHdG AR Iﬁ’Q@"’B@%@Ptt‘@ME@P‘:@B"aﬁDf? El?ﬁti?’f%?n** F"Y‘Elgﬁsr or

Can 1 Kew so SRS, BHBRE] Syqeph WERE and s e PRud AR RE ooty "™
starch, gel atédifimimaing thb congfimd U Suitsble fine sizxanghexinglitwitha or

bet a- |l act ose, sweeteners made from mai ze, natural 25 and synthetic rubber,
such as, for phammceuticalm)cipientcammimied ot astailannaangi. sacs as, for

e , i ke . Th
ubri cant s useEmhe: aeessSRiERRe” sIET aac L SaRunRlikf o ationid
stearat e, mgﬂ?%wa%?réT Rhfive, HEPSHTBRCATPAYE mAOHSNT@ BB FHEEentS0di um 30

chloride and the [i e disintegrants include, w thout being restricted
thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the |ike.

The tablets are fornul ated by, for exanple, preparing a powder m xture,

gr anul ata Bng o@aﬁﬁ'ileﬁﬁégﬁ%‘éﬁ’ebwm'@g ZBeVAg '&"Xtﬁ'%ra%gﬁ?” W& nt eg-
rant andVpresgj ] Lyr ) L@ t | xhure is 35
brepared by neds AUERLERSH IR Hiels Rl GRS apf Rl Rt 2

di l uent or a faser emg@w'mﬁdi?@m@snimcbmttbmmaignemm stedrafedenl- such WO
2005/ 097755 PCT/ EP2005/ 002746 -43 as, for exanple, carboxynethylcellul ose,
ar~al gi nat e, gemsteaeateorpolyaihyigne gyl in selishiorma can Hsoaddadole thet ar dant ,

such as, for exanple. .paraffin V:ab-sorptiqn,accel erat or ch as, for
xanpl o, quibUPRLy G Beroldieyhiay opBERY AREBRPLE o B SR A o
bent oni 18, kaglidiagfofbgahpid AgaRagBR &dfcium carbonate or sodium carbonate,

may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

20 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
example, glucose or beta-lactose, sweeteners made from maize, natural

25 and synthetic rubber, such as, for example, acacia, tragacanth or sodium

Y
pi

alginate, carboxymethylcellulose, polyethylene giycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

chloride and the like. The disintegrants include, without being restricted

30 thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
grahuiating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture o give tablets. A powder mixture is

35

prepared by mixing the compound comminuted in a suitable manner with a

diluent or a base, as described above, and optionally with a binder, such



The powder m xture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia nucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. ive to
granul ati oM O M&93Wer m xture can be run through a tablpgr}flﬁj&&%g@%h

gi ving lunps of non-uniform shape, which4are broken up to form granul es.

The granul es can be |lubricated by addition of stearic acid, a stearate salt,
Ctalc or mneral oil in order to prevent sticking to the tablet casting
nmoul ds. The lubricated mxture is then pressed to give tablets. The
conpounds 15 ascfosexample, &&Th@wfh@@ﬁlqeﬁhloéﬁna@l%nﬁ‘@ geiating< RATYHNY-

free-flow ng iner exci plen t e taplets

wi t hout carrylpﬂgojiﬂ?n?l'% '%P@H%@Bi? agﬁg%‘fsﬁﬁﬁ%gr esse?(%y%?ﬁ gﬁﬁ baﬁéparent
or opaque pr oisgphtidtPatcdiériators SOEH ék'ﬂéﬁeﬂénﬁié@ﬁu@t@r@?'%ﬁgahml’m a | ayer
of sugar or polymer material 20 and a gl oss l'ayer of wax may be present.
Dyes car]%be adchsdribant; siedeas, fonexamplei, beotamite, kaolheovaﬁllcelaiwncpl’bfsphatm ate
bet ween i ff erent dosa nlts O al I.ds for exa

sol ution, syr g%rgm% Yre canbe S@W%t%g@yp‘yiaé'ﬁ‘gi 'was[héa PIGAR Cbci?age
units so that | q AR he
conmpound. Syrugrsg)((:%a?-lalgéggrnugpar e@gﬁ&fgsgggﬁ\?ﬁﬁﬁm@%g&ﬂc%dﬁg%nd |%I%ﬁéaéqueous
sol ution w t h gt iNrhebmatdrizy and prw;muhg Itethroughsa siRve. Asweaitﬁtnaﬁwga a
non-toxi c al coholic vehicle. Suspensions can be for 30 nul ated by di spersion
of the conpourgianuiaionohetrpwdenrabtuwesand (W) ihreughs a tablgtisgnmagtingrs, such

Hx
Zorbi ol et norQunBIaBE¥ POl ndate. R RledyBREn R QIO EEHUBET ) ¢
peppef mnt oi lTHy Ms%aﬁb@‘hﬁméd Bg a’ﬂ@ﬁﬁ:ﬁ*ﬁéf‘ Sealit abidh&rstedraté fséﬁ' al
't ener s and the li ke, can |i kew se be added. 35 WO 2005/ 097755

P 'EP2005/ 002a@k6or mideraita! idaydgetapievehbstinkirg tothe tblet caatingdruldst r at i on
can, if desir en- capsul ated in mcrqcapsu .. The fornul ation can

al so be pr epa?&@ &Jﬁﬂcet?@m %%/‘S feR pfﬁﬁa“epgf’ ‘éee{ﬁ%ietﬁxi]@ﬁ&@ﬂ‘p@runpét ar ded,
such as,15 01 &aRifg to the invention can also be combined with a free-flowing inert

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

granulation or dry-pressing steps. A transparent or opaque protective layer

consisting of a shellac sealing layer, a layer of sugar or polymer material
20 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.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
(..:/ 25 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
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.
35



5 by coating or enbedding of particulate material in polynmers, wax and the

| i ke. The conpounds of the fornula | and salts, solvates and physiologically
functional derivatives thereof can also be adm nistered in the formof I|ipo-
10 sone deVPIMNI9TH3t ens, such as, for exanple, small unP$HERINIPO24si ¢ es,

| arge unilanel |l ar vesicles and nultil areddlar vesicles. Liposones can be
formed from various phospholipids, such as, for exanple, cholesterol,
stearyl am ne or phosphatidyl cholines. 15 The conpounds of the formula | and
the salts, solvates and physiaologically functional deriyvatives thereof can

al so be del i vER@gosage ynidersrylatiens @raoral aghainesiration; e, fidgsiedeBe&Mers to

whi ch the co n l. s T .3l so be
coupled to so ”gat_gg|’@ﬁﬂ%@%@éﬁgg'gg?%%rmn@%?%”aﬁé@@ %(I:S;é)érjﬁfeh}sa? é@l‘ﬁéh pol ymer s
My enconpasssikl § Waythayihedelatpeds exibHord GraRedrnded! such as, for example,

pol yhydr oxypr opyl net hacryl am dophenol , pol yhydr oxy- et hyl aspartam dophenol

or pol ygt hyl elpyecoatingeopeinpeddingeyf panticulateumaterts) irppolymers wox anddheal s. The
conmpounds may,.furthernore be coupled to a class of biodoegradabl e polyners
which are suitble for achieving controlled release of a nedicanent, for
exanpl e polylactic acid, poly-epsilon-capro- |actone, polyhydroxybutyric
aci d, polyorthoesters, polyacetals, polydi 30 hydroxypyrans,

pol ycyanoacr yTh¢ esmpodnds @f e fuoedial aadpaitpadivated kodiphystmpadigaily s of
hydrogel s. Pharmaceutical fornulations adapted for transdernal _

adnmi ni st r at i olvnelipnalifieryvatives thesealcarsalspds,aomunstepdin Bedor of iRPended,

the active | iy aaieiyen VRUERS oBiTuds Tort B BrsBisl s ater va8EsS Ger i Ver e
fromthe pl asigge byilamBlapiices andatullRisslidreesided ensistimed €fbel N
PG:{ maceutical Research, 3(6), 318 (1986). 5 Pharnaceutical conmpounds

adapt ed for ttopinedifremavaripes phospholpigs, saich@s, for example, cholesterol,
stearylamine or phosphatidylcholines.

15

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
20 pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by

25 palmitoyl radicals. The compounds may furthermore be coupled to a class

of biodoegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydi-
hydroxypyrans, polycyanoacrylates and crosslinked or amphipathic block

30
copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can

be administered as independent plasters for extended, close contact with

35 the epidermis of the recipient. Thus, for example, the active ingredient can



mul ated as oi ntnments, creans, suspensions, |otions, powders, solutions,
pastes, gels, sprays, aerosols or oils. For the treatnent of the eye or

ot her external tissue, for exanple nmouth 10 and skin, thgbﬁﬁgﬁhg%h ns are
pref er abl y YAbHIPRY 73S topical ointment or cream In the il at i on
to give an ointnent, the active ingredi eAb- can be enployed either with a
paraffinic or a water-m scible creambase. Alternatively, the active

i ngredi ent can be fornulated to give a creamwith 15 an oil-in-water cream
base or a water-in-oil base. Pharnageuticak?fornula iongaadapted for topical

appl i cation t ®etgplivejrd fropcingRIagRe by FFHOPNPIeSIthBSIPGSFEPEE 1N YENPRYr edi ent i s
di ssol ved or - L | I ' \n particul ar an aqueous
sol vent. Phar msuﬁ%gw&)@gﬁﬁgﬁ%é%ﬁa%@gé*%ﬁ%soagi cgl application ?n t he

nout h enconpass | ozenges, pastilles and nout hwashes. 25 Pharnaceuti cal
formul ati ons adapted for rectal adm nistration can be ad- mnistered in the
f or m of d,%uppoahasma@gumalmmmy.nda@daﬁéﬁmégmpabadmwﬁmtm GHsbadRIpt ed for
nasal admnistratjon in which the carri S ' o). L el rise a
Coar se pourder TFIEESOBRENE breams Suspahs SIS 5RERE, nodsr shBo8E 505

m crons, Whi C"bds%esa‘%@ié"isfat'ﬂse@ei'dbolé Beo@nner in which snuff is taken, i.e.
by rapid inhal'ati onvia the nasal passages from a container containing the
powder held close to the nose. 35 Suitable formulations for adm nistration

as nasal spray_or, nose drops with WD 2005/ 097755 PCT/ EP2005/ 002746 -46 a

U @ s, car TG GSSERGLD dHe S0 HE YA, Joade At SXIBIS BRUN n vt er
or o | . Phar moais | palioliBHbAl LAS AP dob Rl AR dATIAR Y
i nhal ati on en-""conpass frnely particulafie dusts or msts, which can be

generat ed by \@eam. fruthet sgdesofdbrraniasion it gk ath siremeat, thaidctivaaigredient
n@lisers or insuffla- . i o o
: can be employed either with a paraffinic or a water-miscible cream base.

Alternatively, the active ingredient can be formuiated to give a cream with

15 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.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

(2

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

0 carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.

35

Suitable formulations for administration as nasal spray or nose drops with



tors. 10 Pharmaceutical formul ations adapted for vagi nal adm nistration can
be adm nistered as pessaries, tanmpons, creans, gels, pastes, foans or spray
formul ati ons. 15 Pharnaceutical formul ati ons adapted for arentergl

adni ni st r aMWOFMIFWde aqueous and non- aqueous sterile FRFEERIBNLES uti ons
conprising antioxi- dants, buffers, bactégiostatics and solutes, by neans of
which the forrmula- tion is rendered isotonic with the blood of the recipient
to be treated; and 20 aqueous and non-aqueous sterile suspensions, which may
conpri se sus- pension nedia and thickeners. The fornul ations can be

adni ni st ered Rrliquid agicarrirssaibsiancg encprassHEftvpriagedien SAdans B seal ed
anpoul es and vials .flnd stored in freeze-dried (lyophilised) state, so that
only the addi WS Tl of the sterile carrier liquid, for exanple water for

i njection purposes, imediately before use is necessary. Injection

sol utions and suspensions prepared in accordance with the recipe can be

pr epar ed. f r omPhizemiateutimalfondurlationy adapted famadmutisteation Bpinhalafosseny t hout
sayi ng at, in additjon to the agove articularl ntioned onstituents,
the fornul at i GRENRASY TREboPadRBiate dusts rm'é‘kfel’ﬂhécm\éﬁ% eigprteﬁgtedgm Vit h
respect to th | ; on: ) : or -

mul ati ons whi E%@g(&%éélkﬁ ?r;ebs%éﬁ%cfﬁlgbgﬁgggﬁlwgﬁégaﬁﬁ ein%{}s%éﬁgﬁbgém | avours.
35 WD 2005/ 09%gl> PCT/ EP2005/ 002746 -47 A therapeutically effective anount
of a compound of the fornula I depends on a nunber of factors, including,
for exanple, the age and weight of the animal, the precise condition that

i resiQ , | i _ e |
e et nod or FATRCEHca midigRins doabief s LBOING a@hicisHlell & Bhe "t eat i ng
doctor or vet .adiaRYSEd RpedbfiBh] thinpuRl Bleartd, dolE PERN doams Urdphgy t O the

irgvention for the treatnent of neoplastic
-y 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

20 aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addi-

O 25 tion of the sterile carrier liquid, for example water for injection purposes,
immediately before use is necessary. Injection solutions and suspensions
prepared in accordance with the recipe can be prepared from sterile pow-
ders, granules and tablets.

30
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.
35



grow h, for exanple colon or breast carcinoma, is generally in the range
from0.1 to 100 ng/ kg of body weight of the recipient (mammal) per day 10

and particularly typically in the range from1l to 10 ng/ of b &ﬁ i ght
per day. Wﬁh%@yéﬁg%actual anount per day for an adult nshﬂﬂ¥”%5ﬁ ﬁ%ﬁ 70 kg
I's usually between 70 and 700 ng, where4fhis anmount can be adm n- istered as
a single dose per day or usually in a series of part-doses (such 15 as, for

exanple, two, three, four, five or six) per day, so that the total daily

dose is the sane. An effective anount of a salt or solvate, or of asrp;hysi 0-
| ogi cal Iy fuAdhpearautigally eHestive amerBLS’ @ Gampeung CEihg fprula ! g#eRendSiction of

the effectiv u o] - r.ol ' ' r se. It
20 can be. aso0AbR PRt oL S PRENG J6COKhPE, b 35 PEVRIDLOT BE OF o1 1,
condi tions MeRihaNet eeiss coftitiorntei réquirdstrédtenary and b sbeerityotheedi canment s
conprising at |east one o 25 conpound of the fornula I and/or

phar maceut i cabtyrews #ng forcedaticn ane the method ef adminisiralios, esdds fiRateher eof |
i ncludi*hg m xtyres thereof in all ratios a t leas e f

medi cament  ad¥ H@'@rﬁnﬁtﬁé@f &mt_r e%ﬁ’grﬁ%(’tph%ﬁ?ti‘ g&?@\@& %&g&@ Y& %ﬁénﬁét (kit)
consisting o PELERdi i ' SETRIEM ound of
the formul a ];Of gg%ﬁﬁdlg}lar m_dl@é&%ﬁ@%ffﬁ)&hﬁéé&@%ﬂh‘gg?i vat i vggflegglﬁg/g?es and

st er eoi soner grovady, mfexampie lcotbrmor brieesticarsirdnes, asfgenerallyl inthe rarsge and 35
(b) an effective_anoun urther pedi canment active ingredient. WO

t of af I
2005/ 097755 HEMm Eﬁz@o@%gwﬂ%sofbw weIoh of theorasirieR(MaMIah) RETGH ai ner s,

such asoxes,. 4 ndi.vi : I f or
exanpl e, co nps‘gebq.géf)lgﬂgﬁyﬁgénl}w 'géﬂ?ésﬁgéeggh' @g&é}’?giﬁ@rﬁg-ﬁ;?c’gﬁ%c |tve_ anount
of a conpoungepalMEnli® it laetial britith per BB fOREE HHLE Adriimas deighitgr i vat i ves,
golvates and stereoisoners thereof, including mxtures thereof in_ all
rati os, and dR kg Basually between 70fang Q0 mgewhesel tlyammraunicanbe admiredi ent i n
di s- . . . .
istered as a single dose per day or usually in a series of part-doses (such
15 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 physio-
logically functional derivative thereof can be determined as the fraction of
the effective amount of the compound according to the invention per se. It
20 can be assumed that similar doses are suitable for the treatment of other

conditions mentioned above.

The invention furthermore relates o medicaments comprising at least one

o5 compound of the formula | and/or pharmaceutically usable derivatives, sol-

vates 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

%0 (a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios,
and

35

(b) an effective amount of a further medicament active ingredient.



solved or lyophilised form 10 USE The present conpounds are suitable as
phar maceuti cal active ingredients for mammals, especially for humans, in

the treatnment of tyrosine kinase- 15 induced diseases. T ' S

i ncl ude tﬁ’iéoﬁ?‘l?l"ﬁ"f%ﬁ ation of tumpur cells, pathological E@%@%@hﬁ&gfﬁsat i on
(or angi ogenesis) which pronotes the gW8wth of solid tunours, ocular
neovascul ari sation (diabetic retinopathy, age-induced macul ar degenerati on
and the like) and inflanmation (psoria- 20 sis, rheumatoid arthritis and the
i ke). The present invention enconpasses the use of the c&ﬁpégunds of the

for- mula | athe et eaneiisesoyiitable porlanars o asbexes dodiy pallefher eof for
th t f ' | f .
25 br ot or r eq KA ATRETES T0RSet PRy, Iatbpehiit Bitterite SEEHER o600 OF CRCEL

car ci nona, UrgKla8s tedchl SMAINATY &h BEEBLvEaMBURDORa ebrripdantuffiafdrmua st em

stomach carcinoma, |aryngeal carcinoma and |ung carcinoma. A further group
of preferred lfandfer piianraceeticalheusanie derivetives, isebates and stEreasecess

carcinofe, snmpll-cell |ung carcinonas,. .pancreati c cancer, glioblastomas and
breast carci %O%N@BJCEW&H}@HE%SQ ef%éft'ﬁ@rﬂﬁﬁo%f the conpounds according to
daim il accond B dchiliealdd(Af bt 8@ AbdRBNRIR BedlE HdrddRAEFPARD] © sal ts

and sol - 35 vates reo r the preparation of a nedi canent for the

treatment or ggieed enlyophilgeddodnsease in which angi ogenesis is inplicated.

. WD 2005/ 097755 PCTI EP2005/ 002746 -49 Such a di sease in which angi ogenesis
is inplicated is an ocul ar di sease, such as retinal vascul arisation,

di abeti &0reti qggat hy, age-induced macul ar degeneration and the like. 5 The
use of conpou of the fornmula | and/or physiologically acceptable salts
and sol vates thereof for the preparation of a nedicanment for the treatnent

OCPF eventi onTRE préddrit BBRHRILNGY P8 3BRabIA! RpHidaetit sl dbtivBangredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
15 induced diseases. These diseases include the proliferation of tumour celis,
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-
50 sis, rheumatoid arthritis and the like).
The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
Q 25 Preferred carcinomas for the freatment 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 adeno-
30 carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.
Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts and sol-
35 vates thereof for the preparation of a medicament for the treatment or pre-

vention of a disease in which angiogenesis is implicated.



scope of the present invention. Exanples of such inflammtory di seases
I ncl ude rheunmatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

10 sensitiyvity reaction and the like. Al so enconpassed i t he
conpounds WP 2RO 5P mul a | and/ or physi ol ogi cal |y accep]?%wgmﬁ%ﬁ{zgkand

sol vates thereof for the preparation of 4% nedi canent for the treatnent or
prevention of a tyrosine kinase-induced 15 di sease or a tyrosine
ki nase-i nduced condition in a mammual, in which to this nethod a

th tical ffective t of ) d.accqrding t ‘he i nvention
L adnt i S o SHEH 8 disaasein WA PoledeBes oS TRglsteH dsReitar diESEhar apeut i ¢

aount ar | e R85 Oy 8oL SARE) ol SEA5GHANY. §@8indRobmagier  ned by

t he person ski W ue ef present 1 nvention

al so enconpasd&geridratiors and tneiikeds of the for- nmula | and/or physiologically
acceptabl e salts and solvates thereof for the preparation of a nedicanment
for thegtreat d@useof gpapenndsef Bie foshulml andfer pbysielagigaly Accsatabi®t hods f or

ot %LSEE . SIS HAE Kbl dniechidl PR atRERBR o Y ReeR BT . of the
i nvention. Theestffert & pré&ReritioRSNBMEmMATatdH QISsH el 8b FAIRSWiRiARRer y 30

di seases, such as rheumatoid arthritis, pSoriasis, contact dermatitis and
del ayed hyper scopsi ofi thepyeserddnventiona Examplesef suak inflsamaiaty disedses/ent i on of

bone pat hol ogi e romthe groyp.osteosarcong, Qsteoarthritis d rickets,
ke g fal S e PRuo BT PRI bt SRt S, aoiaFed Blpscsr on
"tyrosi ki n ool b : conditions" refers to 35 pathol ogi cal
conditions tha éﬂleﬂ%%gtrﬂ&?ﬁgazﬁffi&éiy of one or nore tyrosine Kkinases.
Tyr osi ne ki nagAk® @idongrasgedes theyuss of tha campodyndgsoott theifpahglai trartdéer si g WO

2@35/ 097755 PCT/ EP2005/ 002746 -50 nal transduction pathways of a variety of
cel ul ar act i Rhysielegicaiy @geepighbls talts and palvates, thaterd dpoheeraiation 9fon and

di fferont | at | @ediaRBRFRL AR RELANGH o rbleidPSH 4B LRBIinAR Inthb¥a' ne! ude
15 disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such freatment.
The therapeutic amount varies according to the specific disease and can
20 be determined by the person skilled in the art without undue effort.
The present invention also encompasses the use compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
Q 25 cularisation.
Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory

diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and

%0 delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.

The expression “tyrosine kinase-induced diseases or conditions” refers to

35

pathological conditions that depend on the activity of one or more tyrosine

kinases. Tyrosine kinases either directly or indirectly participate in the sig-



5 cal neovascul arisation that pronotes the gromh of solid tunmours, ocul ar
neovascul ari sati on (di abetic retinopathy, age-induced nacul ar degenera- tion

and the like) and inflanmmation (psoriasis, rheunatoid ar L1 t he
like). 10 WRRYBSHAYSRUnds of the fornula | can be adnini st%%ﬂoﬁs@g?“ﬁents f or

the treatnment of cancer. The present ed@pounds inhibit tunour angi ogenesis,
thereby affecting the gromh of tunmours (J. Rak et al. Cancer Research

55: 4575- 4580, 1995). The angi ogenesi s-inhibiting properties of the pre 15
sent conpounds of the fornula | are al so suit@ﬁle for. the tr atnen} of cer-

tain fornms ofna@tiansdustion patimaysie a warielyior relias aalivlies Aa¢HAING®I i onpounds

f the f la.l - . _  taj
pat hol ogi cs. GatANzE g St ok dticrind ARG DiftaskR gssbBal O1e
known as oncoggftfosinkeanadesttivityibciage wroleration of Seloei ablifamtitblog8,

pp. 41-45, 1999; rber et al., Nature Medicine, Vol. 5 No. 6, pp.623- 628,
June 1999). Stal neovassulaiisatian thap peorootes the graowihaftsAliddumOu s EURT t i on

h hKDR/ Fl k- 1 . d,i. I F Let. :161- 164
(2000): EndochoaNIGHFrISEn (§8vSRSBUTPatohaohr bauRed DR FRREe . ol <o
suitabl e for §dipaht 83 RN fABRENAN RRonbsEOMBUMABR aftfilidd 8l tifs bone

resorption, as osteoporosis and Paget’'s di sease. The conpounds can

al so be used fiky). the reduction or prevention of tissue danmage which occurs
after cerebral ischaem c events, such as strokes, by 30 reducing cerebral
oedema, tissue damage and reperfusion injury following ischaem a (Drug News

Per spec011: 26fe 28MpoLR8S of the fdrmiula | £arY Betadmihifert8 18 pbbdAtsBPHN ) - 35 The

invention thus relates to the use of conpounds of the formula I, and
phar maceut i catregtmesiiof eadeen. Thei presentsaimpeeursisantibilt tamevir apgiogeness; eof , WO

ozt he. pr epaetohaBrcnaTbs ceamihet MFuireng Rokel AETAer Heseadet i n whi oh
the inhi biti 08g 45885ty 4898 HHRY angiogenesis-inhibiting properties of the pre-
15 sent compounds of the formula | are also suitable for the treatment of cer-
tain forms of blindness related to retinal neovascularisation.
The compounds of the formula | are also suitable for the treatment of cer-
tain bone pathologies, such as osteosarcoma, osteoarthritis and rickets,
20 also known as oncogenic osteomalacia (Hasegawa et al., Skeletal Radiol.
28, pp.41-45, 1999, Gerber et al., Nature Medicine, Vol. 5, No. 6, pp.623-
628, June 1999). Since VEGF directly promotes osteoclastic bone resorp-
tion through KDR/Flk-1 expressed in mature osteociasts (FEBS Let.
473:.161-164 (2000), Endocrinology, 141:1667 (2000)), the present com-

pounds are also suitable for the treatment and prevention of conditions

25

related to bone resorption, such as osteoporosis and Paget's disease.
The compounds can also be used for the reduction or prevention of tissue
damage which occurs afier cerebral ischaemic events, such as strokes, by
30 reducing cerebral cedema, tissue damage and reperfusion injury following
ischaemia (Drug News Perspect 11:265-270 (1998); J. Clin. Invest.

104:1613-1620 (1999)).

35 The invention thus relates to the use of compounds of the formula |, and

pharmaceutically usable derivatives, solvates and sterecisomers thereof,



nodul ati on of kinase signal transduction plays a role. 5 Preference is given
here to ki nases selected fromthe group of the tyrosine kinases and Raf

ki nases. The tyrosi ne kinases are preferably TIE-2, VEGFR  PDGER = FCGER

and/ or 10"7—‘?.?‘?/ ORBPI75Pr ef erence is given to the use of comSOtRERO¥O2FHe

formula I, and phar ma- ceutically usabl ebSderivatives, solvates and
stereoi soners thereof, includ- 15 ing m xtures thereof inall ratios, for
the preparation of a nedicanment for the treatnment of diseases which are

i nfl uenced by inhibition of tyrosine kinases by the co ounds ccord- ing to
Claim1. 20 Pd'ﬁ@'“@\ﬁ‘lgdﬂlxﬁ-ﬂf@ﬁé'ﬁ%rﬁ@@'n all ﬁﬁt@nf‘irdhﬁlﬁeﬂ@@hp of @reegicepienit i on of

i bi £ on'of e SelileERF BRghsls rERARFIRR MLHRA AR BN RIARE Y s 25

according to Ghédumafien 5$Rm@sa|sugﬂ1&h@h@d@@t:drﬁpmysmou@ the use for the
treatnent of a disease where t disease is a solid tumour. 30 The solid

t unour i preferably sel ected fromthe group of tunours of the squanous
epit hel i the sto . the kidneys f hea ck, the
cesophagus. { HTeRIPOF S ONBRRyS T fiteshs SelRcET i RelBRp o ite pRESHg, o'n
the prostate, g,ﬁgségmgﬁgﬂ akk@ct, the lynphatic system the stomach, the
| arynx and/or the lung. 35 \7\0 2005/ 097755 PCT/ EP2005/ 002746 -52 The solid

tumour is furthernore preferably selected fromthe group lung
Foms, col on CHe DiRHaS Hpss ke PreRranne:2, VEGFR PDGAR Forreander ™
FLT/KDR.
O’ Preference is given to the use of compounds of the formula I, and pharma-

ceutically usable derivatives, solvates and sterecisomers thereof, includ-

15 ing mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-
ing to Claim 1.

20
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, VEGFR, PDGFR, FGFR and/or FLT/KDR by the compounds

25 according to Claim 1.

Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.

30 The solid tumour is preferably selected from the group of tumours of the
squamous epithelium, the bladder, the stomach, the kidneys, of head and
neck, the oesophagus, the cervix, the thyroid, the intestine, the liver, the
brain, the prostate, the urogenital tract, the lymphatic system, the stomach,

the larynx and/or the lung.
35



5 Preference is furthernore given to the use for the treatnment of a tunour
of the blood and i mune system preferably for the treatnent of a tunour
sel ected fromthe group of acute nyelotic |eukaem a, chronic nyel ot i c | eu-

kaem a, acute | hati c | eukaem a and/or chronic |ynphat

The |nvenﬂV93 ﬁﬁ? Brnore relates to the use of the conﬁ%ﬁﬂ%gﬂﬁgg e for-
mula | for the treatnent of a disease i-®2whi ch angi ogenesis is inplicated.
15 The disease is preferably an ocul ar di sease. The invention furthernore

relates to the use for the treatnent of retinal vascul arisation, diabetic

reti nopat hy, age I nduced macul ar degener ation d/or infla tory
di seases. Thel |%ﬁplﬂﬁ%ﬂ@#ry3(§¥‘§}é%[§'@ g@"%@é@@h’&@l“?ﬁ%&? {!’l?@rrob'ﬁl YR@ group

rheuna- toid sg _

hyper sensitivﬁ%’nﬁﬁg&'ﬁ%’g@t @Iaﬂ%?ﬂ IUH rﬁ%’ﬂ%%d@?ﬁ%@%ﬁh e(gﬂ?o t he use
of the COWDOLmﬂma@@WnOba?cmohmaﬂi@brea&@hrcm:mer the treatment of bone

pat hol ogi es, where the bone 30 pat hol ogy originates fromthe group

osteosagconmm, osteoarthritis and rick- ets. The conpounds of the forrrul a l

are suitable for. the pr rati on of t f

di seases whi C%re(;?réenggdg glgév&natggﬁg /%3%?&} oﬁ&%&%’ﬁ%ﬁ “Eé‘e‘w 0Fuases
where the Rafiel 1354 ahg lﬁﬁﬂ&f‘et%% Oméf@r%bgrfamh@%atrﬁéhm Sluntolal . B- Raf
and Raf-1. WO 20057097755 PCI/ EP2005/ 00274 -53 Preference Is given to the
use for the ts@echeelrftomftheigme&acmemmahﬂ eukaema, tdhmorgcmnueloiﬁctdue
hyperproliferative and non- E roliferative dis- eases, These are cancer

di seases or n@ﬁ@@n@@?@ﬂ"@h@ 2efHa E\ﬁ‘gfprﬁ}ﬁ‘é@'Pdﬂ@pB?B‘élﬁé@?eﬁF% sel ect ed

from t hd0group consi sting of

The invention furthermore relates to the use of the compounds of the for-

™
(/ mula | for the treatment of a disease in which angiogenesis is implicated.
15 The disease is preferably an ocular disease.

The invention furthermore relates to the use for the treatment of retinal
vascularisation, diabetic retinopathy, age-induced macular degeneration

20 and/or inflammatory diseases.

The inflammatory disease is preferably selected from the group rheuma-
toid arthritis, psoriasis, contact dermatitis and delayed hypersensitivity

—~ 25 reaction.

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

pathology originates from the group osteosarcoma, osteoarthritis and rick-

30
ets.
The compounds of the formula | are suitable for the preparation of a
medicament for the treatment of diseases which are caused, mediated
35

and/or propagated by Raf kinases, where the Raf kinase is selected from

the group consisting of A-Raf, B-Raf and Raf-1.



psoriasis, arthritis, inflammtion, endonetriosis, scarring, benign
prostatic hyperplasia, inmunol ogical diseases, autoi mmune di seases and

i mmuno- deficiency di seases. 10 The cancerous di seases ,ﬁﬁ*ﬁﬁ&ﬁﬁmfron1the
group condYQeY?TPS brain C cancer, |ung cancer, squan@%@jce cancer,

bl adder cancer, gastric can- cer, pancr&3ti c cancer, hepatic cancer, renal
cancer, colorectal cancer, 15 breast cancer, head cancer, neck cancer,
oesophageal cancer, gynaeco- |ogical cancer, thyroid cancer, |ynphona,
chronic | eukaem a and acute | eukaem a. 20 The co ounds of the fornula I

may al so be dﬂ’l@fﬁﬁ@ﬁ%ﬂ%ﬁwﬁﬂ tp e yaador herdeealmept ﬁfa IsR@ses. BIRER Mer apeut i ¢
ts that t d t th
condi ti on- hdromae ol of Bs baErrghRiraute fHd Fon et AfRTafpe RS, 1 1e

condi tions, cofds natlons that woul d be favourabl e in 25 clude those with
antiresorptive bi sphosphonat es, such as al endronate and risedronate,
integrip bl ockisese grascaresier daeafsesnn@pnmr@ayoummﬁaa@ av(33 ant agonl st s,

Ped oest dinh th
E’(rjgjrrg?g( rG),Oe-f rogens usg’rﬁlﬁﬁﬁ%ﬁ'&?&eﬁé%tegg@%hq glg)r%e%cw%stsuc en recept or
modul at ors (GRS ?ﬁﬁ?ztléstnﬂam%‘étd?\”%ndgfrféltr%%)&ér%m be?ﬁ’@w "% |nh |zer)

and IasofOX|fene I nhibitors, and P prot Itors.
The present Clwmpla@m ammmegnealld@éﬂsest autolrmhinexdiseases amu kmwnoant i -
cancer agents. These known anti-cancer agents include the follow ng: 35
oestrogen rec@?ﬂt‘éﬁm%b‘éiﬁeﬁﬁﬁs androgen receptor nodul ators, retinoid
recept ofOnodul ators, cytotoxic agents, antiproliferative agents, prenyl WO
2005/ 097755 PCT/ EP2005/ 002746 - 54 protein transferase inhibitors, HMG CoA

reduct ase i nhiReé tanseroh istz¥es-ara $elddiéd fohPiha g erﬁQfoﬁéls‘tlhgrtﬁWralht ase
”n I bitors and further angiogenesis in- hibitors. e present conpounds are
parti cul arl y sandesbluegfoancard siquiastaus cell cancer, bladder cancer, gastric can-
cer, pancreatic cancer, hepatic cancer, renal cancer, colorectal cancer,
15 breast cancer, head cancer, neck cancer, oesophageal cancer, gynaeco-
logical cancer, thyroid cancer, lymphoma, chronic leukaemia and acute

leukaemia.

20 The compounds of the formula | may also be administered at the same
time as other well-known therapeutic agents that are selected for their par-
ticular usefulness against the condition that is being treated. For example,
in the case of bone conditions, combinations that would be favourable in-

~ 25 clude those with antiresorptive bisphosphonates, such as alendronate and
risedronate, integrin blockers (as defined further below), such as av33
antagonists, conjugated oestrogens used in hormone replacement ther-
apy, such as Prempro®, Premarin® and Endometrion®; selective oestro-

gen receptor modulators (SERMSs), such as raloxifene, droloxifene, CP-

%0 336,156 (Pfizer) and lasofoxifene, cathepsin K inhibitors, and ATP proton
pump inhibitors.
The present compounds are aiso suitable for combination with known anti-
cancer agents. These known anti-cancer agents include the following:

35

oestrogen receptor modulators, androgen receptor modulators, retinoid

receptor modulators, cytotoxic agents, antiproliferative agents, preny!-



5 tion at the sane tine as radiotherapy. The synergistic effects of
inhibiting VEGF in conbi nation with radi ot herapy have been described in the

art (see WD 00/61186). "Oestrogen receptor nodul ators ounds
whi ch i nt eM@EWSMYF " or inhibit the binding of oestrogerféﬁ%ﬂéﬁqog@ggt or,

regardl ess of necha- 10 nism Exanpl es eb4eestrogen receptor nodul ators
I nclude, but are not limited to, tanoxifen, ral oxifene, idoxifene,
LY353381, LY 117081, torem' fene ful vest rant, 4-[7-(2,2-dinethyl-

- OXopr opoxy-4-net hyl -2-[4-[2 pi per.i

| nyl ) et hoxy] plRERIAT trapsterass ¥°& #- MG %WUC?S? 'ahiﬁ?étprﬁfﬁm/otﬂ&%at e,
Ceceptor modulBEarCBIBES 16uasE HHrbehbRRASHHNIN AFERIE “5??%@'65%@2%??9”

the binding thlalmomﬁéﬁré@ﬁth:@m ik Gire papgaahesitaie fercadministesm
Exanpl es of androgen receptor ulators include finasteride and 20 ot her

5a- reducstbase i tiem atlthersamawtlmata@madwthenawaﬁhaéynargt%tlmeféﬁﬁta@f inhikitibdol e  and
abi rat erone a 0| dr t 0,,coppounds

whi ch int erfeg\géé'}:tlﬂ °8Fn% fﬂer{tﬁtrﬂ © aP!ﬁéa ng' ég‘ﬂff' e ecept or ,
regardl ess of ([ggglwwmﬂgé)ﬁxarrpl es of such retinoid receptor modul at ors

I ncl ude bexarotene, treti noin, 13-cis-retinoic acid, 9-cis-retinoic acid,

a- di f | uor omet Hestmigehireeeptol hmﬂétﬁfﬁ'a’ retaraltmebmpéumiswmnl'yinit&afsrle)wim i nam de
and N-4-car box -iaghen | reti nam_ de. %/t ot oxi ¢ agents” refers to conpounds

whi ch resul t i oit the Kindipg Pﬁﬁ??l'lr%eri} BiedieCaPiECteagedipsh ObMache- cel | ul ar
functionl®r infipi Engn & cﬁé‘srtr%g‘@!htrgcgﬁliog dB{ AP ldcﬂ‘fdeg%:n.lfgrélﬁ"héﬁ’llirﬁt' ng

agents tUI’T’DUI’ necr05| actors, finterca ors, mcro i bitors and

t opoi soner ase jtgthio) tarposiferxalorii@se, dodisnet 0X136338¢ ML 11A0BURrelmiféndr e not
limted to, tirapazimne, 35 sertenef, cachectin, ifosfanide, tasonernin,

| oni'dani ne, cdibvgstrant, 1712, 2-gimethyi-f coxoprermiyrdraathy-2-{4-62-0 ropipetet of |
rani mustine, ol O3kl PRenffIR- Y8230 AR E S Rohery Z 2 AmeAY fropancat?,

15 4,4'-dihydroxybenzophenone-2,4-dinitrophenyihydrazone and SH646.
"Androgen 'receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardiess of mecha-
nism. Examples of androgen receptor modulators include finasteride and

20 other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.

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

Q 25 Examples of such retinoid receptor modulators include bexarotene, treti-
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, a-diflucromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenylretinamide and N-4-carboxy-
phenyiretinamide.

"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,

sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-

amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-



platin, oxaliplatin, tenpzol om de, heptaplatin, estranustine, inprosulfan
tosyl ate, trofosfam de, ninustine, dibrospidiumchloride, pumtepa, | oba-
platin, satra t| n. profiromycin, cisplatin, irofulven,

5 ani nedi cHl Po%?]%?‘? Fﬁét hyl pyri di ne) pI ati num benzyl guani nengﬁ{’# 3{‘@%“%
GPX100, (trans,trans,trans)bis-nu-(hexafsb 4, 6-di am ne) - nu-[ di am ne-
platinun(ll)]bis[di am' ne(chloro)platinun(l1)] tetrachloride, diarizidinyl-
sperm ne, arsenic trioxide, 1-(11-dodecylamn no-10-hydroxyundecyl)-3,7-

di met hyl xant hi ne, zorubi cin, idaruhicin, daunorubicin, bisantrene, mtoxan

10 trone, pi rBI&HI @1‘@1"P‘?ﬁ"hatﬁm@émo&‘aﬂ?&#@?ﬁ’at‘ﬁn?ﬁ‘ﬁ?’@}lﬁ 'n%dﬂpﬁ%ﬂfla@st on,

3' - de- 1
oai arubrci n Gvile RS Rie SR e SuueiigRs ehBl e MG Repd NBBIYC! e 1
i nyl - 4- net hyl §ldtﬁ0§$lﬂréﬁlaﬂﬁrpl’@ﬁﬁomyélﬁGQSM@tiﬂOr’r&Qﬂ%'h), deiﬁoﬁéﬁfﬁé &fs-of

m crotubulin 1 nhibitors include paclitaxel, vindesine sulfate,
3,4 -di dehydaﬁumdidé@sq(Zaneﬁhwmwdm)@iﬂfdabtrabennﬂguaa@& thﬁq)SfaﬁHﬂQ,oxi n,

doi astafin, ~nj | h d
BNB1o4a76, vi GOTHhGraBs ADS Ry SIS Hhl-B et BRI IuNETAORT Lor o- 4 20

met hoxyphenyl I yl -L-
val yl - L-val yl bﬁ@ﬁégﬁﬂhﬁﬁgﬂf @?ma&loﬁp}ﬂ{@m&pg tléﬁgérp-snﬂfély&gﬂ?gg{ ylPLTDX258 and

BM5188797. Toppesuiney arsenlcrmolm(borls(mmnde‘cglanmnamrﬂ hydrogpantadecyl)-3,7 -
hycaptam ne, 25 iri not ecan, rubjtecan

c- et hoxypr opi dimethyixanthing asuRisyy 9aTbhisin daunpruising bisantrene, mitoxan-

o eanontne. TOREE AR DR Bl SRR AR e
H 12H benzo[ dahmymanmc?phdlrndo1 3—]deb§i@l1lozh bstyc%krirmbmp&mn@nﬁém cin,
QS(QH 15H) -di one, lurtotecan, I sopr opyl am no) et hyl -(208)

t ot heci n, gamblsmeIIMNaMEMB ﬁans4mmwepmn@§ gAod- phat e,
t d b d G331,
N L2P 0ol et o TR Rl s o R Pt NG M 048R o 45
b] car baZél e- 1gg @w oﬁﬁuI.ﬁmn.sis?rs(.ﬁ@tjgeﬁagmxgpw%dsﬁﬁdé\blfa%e(d' 35

nmet hyl am no) et hy N- met hyl am no] et h roxy- 3, 5- di net hoxy-
3',4'-didehydro-4'-deoxy-8'"-norvincaleukoblastine, docetaxol, rhizoxin,

dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,
BMS 184476, vinflunine, cryptophycin, 2,3,4.5,6-pentafluoro-N-(3-fluoro-4-

20 methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-|_-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Topoisomerase inhibitors are, for example, topotecan, hycaptamine,

25 irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechar-
treusin, 9-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kl]acridine-2-(6H)-
propanamine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-8-hydroxy-4-methyl-
1H,12H-benzo[de]pyrano[3',4".b,7]indolizino[1,2b]quinocline-
10,13(9H,15H)-dione, lurtotecan, 7-[2-(N-isopropylamino)ethyi}-(20S)-

%0 camptothecin, BNP1350, BNPI1100, BN803915, BN80942, etoposide phos-
phate, teniposide, sobuzoxane, 2'-dimethylamino-2'-deoxyetoposide,
GL331, N—[2—(dimethylamino)ethyl]—Q-hydrdxy-S,6—dimethyl-6H—pyrido[4,3—
blcarbazole-1-carboxamide, asulacrine, (5a,5aB,8aa,9b)-9-[2-[N-{2-(di-

35

methylamino)ethy!]-N-methylamino]ethyl]-5-[4-hydroxy-3,5-dimethoxy-
phenyl}-5,52a,6,8,8a,9-hexohydrofuro(3',4":6,7 )naphtho(2,3-d)-1,3-dioxol-6-



phenyl ] -5, 5a, 6,8, 8a, 9- hexohydrofuro(3',4':6,7)naphtho(2,3-d)-1, 3-dioxol-6
WD 2005/ 097755 PCT/ EP2005/ 002746 -56 one,

2, 3- (et hyl enedi oxy) - 5- net hyl - 7- hydr oxy- 8- met hoxybenzo[ c] phen- ant hri di ni um
6, 9- bi s ( ﬂﬁ@%@@%%%/l ) ami no] benzo[ gj i soqui nol i ne-5, 10- P2005/002746

5- (3-am nopropyl am no) - 7, 10- di hydr oxy- 2562- hydr oxyet hyl am no 5

nmet hyl ) - 6H pyrazol o[ 4, 5, 1-de] acri di n-6-one, N-[1-[2(diethylam no)ethyl -

am no] - 7- met hoxy- 9- oxo- 9H-t hi oxant hen- 4-yl nmet hyl | f or mam de, N-(2-(di -

met hyl am no) et hyl ) acri di ne- 4- car boxam de, 6-[[2-(di nethyl am no) et hyl ] -

ani noj - 3- hy drangy 273+ metiuienediadizmetayli ihydrewy-Emethmbenaolclphen-

(1 des such acngBiRed e ARY BEIR SR e B todhBafhigsg ! oo
ant i met abol i t §8ng Us3 amisasYepyRIPhiAG)-7 CHU-aPkHfoxyl g2ty EroxyetHyRahinbol n,  doxi -

fluridine, trimetrexate, fludarabine, capecCitabine, galocCitabine, cytarabine
ocfosfate, fovetpbitld-pyoaialopdh,drdea]acridini8-one N4 i[2(skethylamino wthyni t ef ur,

B L T,

N-[5-(2, 3-di- f Arr 5l G ea,

NG [ 2- deoxy- TP R EPER 4 iy D e, it BRIl

itn0] - L_-?I %_cersym4 :Zantwmohﬁgkpina@npmwwh@lmmman@nlme&m, ect ei nasci din,
roxacit tabl ne - -am no- 4-

oxo- 4, 6, 7, 8- t ANRRYIHPELAAGANS IBFkEEAniisansa RNA and BNA eligeoyeipoet hyl | - 2,

O L ehoy! - LGl LR S5 83130, BB, FUASKRAS, SEMSSA dri NARAIAE

6- (car banoyi oxifétavblited-duRhad efodilbite atfioRif aebafd; feawstfin dexcl o 25
(7~4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, |ome-

trexol , dexr aflundine, trimettexatd, iludlarabiine osapesitabinge galociiabingl nytaosthing- B- D-
bi nof | t Qsi d 3-am i di pe-2- |.deh t hi o-

e car bazoncooRAT FRaRRPEIR ARt et AT ShE e | 30

bodi 15 . _ ot ., . st s i

i bi tor s, “suaona foclebi Rt pRAERECH Rz, 2USERT LS | pss,

whi ch can be methyidendcytiding &-dubrornethylaned? -deskyayiiding eNgSi(Rardi-er

hydrobenzofuryl)sulfonyl]-N'-(3,4-dichlorophenyljurea, N6-[4-deoxy-4-[N2-

[2(E),4(E)-tetradecadienoyl]glycylaminol-L-glycero-B-L-mannohepto-

20 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, alanocsine, 11-acetyl-
8-(carbamoyloxymethyl}-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-

25 (7.4.1.0.0)tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lome-

trexol, dexrazoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-
arabinofuranosy! cytosine and 3-aminopyridine-2-carboxaldehyde thio-
semicarbazone. "Antiproliferative agents” also include monoclonal anti-

bodies to growth factors other than those listed under "angiogenesis in-

30
hibitors", 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).

35 The invention furthermore relates to the use of the compounds of the for-

mula | for the preparation of a medicament for the treatment of diseases,



(see US Patent No. 6,069,134, for exanple). 35 The invention furthernore
relates to the use of the conpounds of the for- nula | for the preparation
of a nedi canent for the treatnent of diseases, WO 2005/ 097755

PCT/ EP2005WIDZ9€9775557 where the disease is charact eri se8CHERISOMFAG 4

angi ogenesis. The dis- ease is preferablgy7cancer di seases. The di sturbed
angi ogenesis preferably results fromdi sturbed VEGFR-1, 5 VEGFR-2 and/or
VEGFR-3 activity. Particular preference is therefore also given to the use
of the conpounds according to the invention for the preparation of a

medi cament f owhiehe thentliseabe is dnarattevisegydiatrbed epgiopenasisAYee e conpounds
of the formula | described in the exanples were tested by the assays
descri bed bel &fsaryPiRierRbhoGARCE SISRARESKi nase inhibitory 15 activity. O her

k . d . 4 d by th
por oon ok |1 od! FrotREbed finplobEEEeraBebly Rl PO Gatufed PEGFRITEC PFo

59: 189- 197, XNEGERA andidr VBIGHR-IB&Wity274: 9116-9121;  Sheu et at.,
Anticander Res. 18:4435-4441; Ausprunk et at., Dev. Biol. 20 38:237-248;

G nbrone et atParticulangreferepsadetharafore atso given 4o the Mpe obthe eampaunds | n Vitro
18: 538- 549). VEGE.receptor kinas say VEGE receptor. kin Lui.ty is
neasured by i ﬁ&ﬁ?%@%ﬁ? ¥ SUgH] ﬁ’!?ﬁ%sﬁ?ﬁaéa '%8%%?‘3‘3?@?@?%@%8?\?9@ ut ani c
aci d/ tyrosine gy éf\?EGFﬁQ%QCﬁVityZ.S The phosphoryl ated pEY product is trapped
on a filter nmenbrane and the i1 ncorporation of radiolabelled phosphate is

gquantified by scintillation counting. 30 MATERI ALS VEGF receptor kinase
The i ntrfrel | lﬂSaSrAtYér osi ne ki nase domai ns of human KDR (Terman, B. |. et

Q The compounds of the formula | described in the examples were tested by

the assays described below and were found to have kinase inhibitory

15 activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
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).
Q 25 The phosphorylated pEY product is trapped on a filter membrane and the

incorporation of radiolabelled phosphate is quantified by scintillation

counting.

30 MATERIALS

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

35 :
Oncogene (1990} Vol. 5, pp. 519-524) were cloned as glutathione S-trans-



al . Oncogene (1991) Vol. 6, pp. 1677-1683.) and Flt-1 (Shibuya, M et at.

35 Oncogene (1990) Vol. 5, pp. 519-524) were cloned as glutathione S-trans
WD 2005/ 097755 PCT/ EP2005/ 002746 -58 ferase (GST) gene | ins.
This was ¥@3MS0PTRRd by cloning the cytoplasnc donai n‘t(gﬁkfﬁg%g%%%kl nase
as an in frame fusion at the car- boxyl58erm nus of the GST gene. Sol uble
reconbi nant GST-ki nase domain 5 fusion proteins were expressed in Spodoptera
frugi perda (Sf21) insect cells (lInvitrogen) using a bacul ovirus expression
vector (pAc&XT, Pharm ingen). Lysis buffer 50 MM Tris pH 7.4, 0.5 MNaC, 5
mM DT, 1 mMfecwe (GSEpgere fusiarpproteinsXThisovanaseimplisiesty cloning®en each

7l ul)(ra:JS:pE al i 3@?@%@}5 JuBAn Grhe g ik fe n i FRE WS e Lgafgnryn'w oTT, 1
mV EDTA, 0. 0554,04 tehit®of the @Sﬂ@%nel@dlﬁle géd’cﬁﬁbiﬁbnt &S MEihaLe tReBIAT

| eupeptin, pepstatin and aproti- n and mM phenyl nethylsulfonyl quorlde
D al ysi s buf ffesicnCrotdins mr@blxﬁre%seﬂ B Sﬁoﬁaﬁeraﬁru@pma* S21ingERtA, 0. 05% of

Triton 520 X-100, 50% of gl ycerol /M each of statl n and
aproti- nin &RISYINMIQURANUSIRG AyD aézuiqv(hrg%emr%.wqifagect@ozr?&@ééﬂ Bﬁa Bt f er 200

mM Tri s, pH7é .0 MNaCl, 50 MM vnCd 2, 10 MM DIT and 5 ng/m 25 of
bovi ne serum Q Sﬂ n [ BSA] (Si gma). Enzyne dilution buffer 50 M Tris, pH
7.4, 0.1 M Nasis bufidd DTT, 10% of glycerol, 100 ng/m of BSA. 10x substrate

50 mM Tris pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA, 0.5% of Triton
10 X-100, 10% of glycerol, 10 mg/ml each of leupeptin, pepstatin and aproti-

nin and 1 mM phenyimethylsulfonyl fluoride (all Sigma).

Wash buffer

50 mM Tris pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA, 0.05% of Triton

15 X-100, 10% of glycerol, 10 mg/ml each of leupeptin, pepstatin and aproti-

O

nin and 1 mM phenylmethylsulfonyl fluoride.
Dialysis buffer
50 mM Tris pH 7.4, 0.5 M NaCl, 5 mM DTT, 1 mM EDTA, 0.05% of Triton
20 X-100, 50% of glycerol, 10 mg/ml each of leupeptin, pepstatin and aproti-
nin and 1 mM phenylmethylsulfonyl fluoride.
10x reaction buffer
200 mM Tris, pH 7.4, 1.0 M NaCl, 50 mM MnCl;, 10 mM DTT and 5 mg/ml
C o5 of bovine serum albumin [BSA] (Sigma).
= Enzyme dilution buffer
50 mM Tris, pH 7.4, 0.1 M NaCl, 1 mM DTT, 10% of glycerol, 100 mg/ml of
BSA.

10x substrate

%0 750 pg/mi of poly(glutamic acid/tyrosine; 4:1) (Sigma).
Stop solution
30% of trichloroacetic acid, 0.2 M sodium pyrophosphate (both Fisher).
Wash solution

35

15% of trichloroacetic acid, 0.2 M sodium pyrophosphate.
Filter plates



30 750 tag/mM of poly(glutam c acid/tyrosine; 4:1) (Sigma). Stop solution
30% of trichloroacetic acid, 0.2 M sodium pyrophosphate (both Fisher). Wash
solution 35 15% of trichloroacetic acid, 0.2 M sodi um pyrophosphat Filter
pl at es WOVWORHSHIT7355 PCT/ EP2005/ 002746 -59 M1 ipore #‘T\‘E&ﬁ%"%@%?"z / C

gl ass-fibre 96-well plate. Method A --pQotein purification 1. Sf21 cells
were infected with reconbinant virus at a nultiplicity of infec- 5 tion of 5
virus particles/cell and grown at 27C for 48 hours. 2. Al steps were

performed at 4C. Infected cells were harvested by cen- trifugation at 1000xg
and |ysed at Milligase #OARCNOBs Ghi/Crolassibreobernnellarlata. ysi s buffer fol | owed by

centrifugati t 1,00000xg far. 1.hour. The super- natant was then passed
over a glut aﬂﬁ?@w@ %e_pq{gg%a@ué'@%“?'bhar macia) 10 equilibrated with lysis
buffer and ci18 word FheBR With F&GoriEiRBINt Vikld &1 a hilld dhinfacvol unes
of wash buf :‘Ngf'. ggg‘ i“;r_léant GST-KDR pro- tein was el uted P\}ﬂm@g wash buffer/10

mM reduced gltidrabhb eiras partipies/celhdnd drawvy 2& 8730 dm48 hdued.ysi s buffer. 15
Met hod B - VEGF receptor kinase assay 1. Add 5 ;? inhibitor or control to

the assay in $0% Biepewere peiPrasdAt 5L Infaeiedsne 1%\5%@#@%@%@&% G5 pl  of
o subst r at BrUozon AftonGaE BB ATA CoPo I GE R TRONAIN (R (2
e g e R it R
25 6. | ncubat katant wastien pgssecthaversa glutathione Sepharose ac?d (Pharmac?a)
10 equilibrated with lysis buffer and washed with 5 volumes of the same
buffer followed by 5 volumes of wash buffer. Recombinant GST-KDR pro-
:::, tein was eluted with wash buffer/10 mM reduced glutathione (Sigma) and
dialysed against dialysis buffer.
15 Method B ~ VEGF receptor kinase assay
1. Add 5 pl of inhibitor or control to the assay in 50% DMSO.
2. Add 35 pl of reaction mixture containing 5 ul of 10x reaction buffer, 5
of 25 mM ATP/10 uCi[**PJATP (Amersham) and 5 pl of 10x substrate.
20 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.
5. Stop the reaction by the addition of 50 i of stop solution.
-~ 25 6. Incubate at 4°C for 15 minutes.
7. Transfer a 90 ul 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

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
35

VEGF treatment and can be used as an assay system to quantify the

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



7. Transfer a 90 pl aliquot to filter plate. 8. Aspirate and wash 3 tines
with wash solution. 9. Add 30 pl of scintillation cocktail, seal plate and
count in a Wallace M crobeta scintillation counter. 30 Human unbilical vein
endot hel i AYORMSI9TE ogenesi s assay Expression of VEGF r deeERSNIUS redi ate
m togeni c responses to the growth fact@éis largely restricted to vascul ar
endot helial cells. Human um bilical vein endothelial cells (HUVECs) in
culture proliferate in response to 35 VEGF treatnent and can be used as an
assay systemto quantify the effects of KDR kinase inhibitors on VEG-

stinul ati on. descrinedaguiggcen HOVEComenskayptsTaterpeaisdowity yehicleser test | i pore

#MAFC NOB, GF[C gl asssfibre 96- . A | rification
1. Sf21 cell <€ %Jﬁqi?é‘é’%%?uﬁ'i ﬁ‘ﬁ%é&@#@bﬁgﬁ_@%{)Eﬁ%mgtﬁbg&snllgj%ﬁ@l\@gI ty of
infec- 5 ti ongaefor b GFYSTHRE HitogeR! @8bbnge tb YEGMoRbF&FGsideterdinba@bys. 2.
Al'l steps were perfornmed at 4C~ Infected cells were harvested by cen-
trifugati on aneas@ingthenidcorpeation ofiCHitbymBbnenintatcediularNA/ 10 vol une of

l ysi s baffer foll owed by centrifugation at | 00000xg for 1 hour. The super-
nat ant was th@ﬁt?ﬂéviged over a gl utathione Sepharose acid (Pharmacia) 10
equilibrated wwth lysis buffer and washed with 5 volunmes of the same buffer
foll owed by 5 volunes of wash buffer. Reconbi nant GST-KDR pro- tein was
eluted with wgelwggy fer/ 10 nM reduced gl utat hione (Signa) and dial ysed
agai nst dialysis buffer. 15 Method B - VEG- receptor kinase assay 1. Add 5
pl of inhibi tIUVERCsHazenas pomang calve/isplateDeseonbiained fromdCRBelts of

e N X Sl el bRy R ARl Bron e, ™
reaction by thgd 8RELESRorthitddbritt aQbafiht $as3agth a-n. enzyne
® Culture plates
NUNCLON 96-well polystyrene tissue culture plates (NUNC #167008).
15 Assay medium
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).
20 Test compounds
Working stock solutions of test compounds are diluted serially in 100%
dimethyl sulfoxide (DMSQ) to 400 times greater than their desired final
concentrations. Final dilutions to 1x concentration are made in assay
N 25 medium immediately prior to addition to cells.
10x growth factors
Solutions of human VEGF 165 (500 ng/mi; R&D Systems) and bFGF
(10 ng/ml; R&D Systems) are prepared in assay medium,
10x [*H]thymidine

% [Methyl->H]thymidine (20 Cifmmol; Dupont-NEN) is diluted to 80 uCi/ml in
low-glucose DMEM medium.
Cell wash medium
Hank's balanced salt solution (Mediatech) containing 1 mg/ml of bovine
35

serum albumin (Boehringer-Mannheim).

Cell lysis solution



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. 25 6. Incubate

at 4C for 15 minutes. 7. Transfer a 90 pl aliquot tofllte | at e. 6
Aspirate aMA20089A7735ti mes with wash sol ution. 9. Add 30 BfVEF208$U3746 | ati on
cocktail, seal plate and count in a Waklegce M crobeta scintillation

counter. 30 Human unbilical vein endothelial cell mtogenesis assay
Expression of VEGF receptors that mediate mitogenic responses to the growh
factor is largely restricted to vascul ar endothelial cells. Human um

bilical vein thddaBél, 2% (wiv) Na:CAWVECS) in culture proliferate in response
to 35 VEGF tbﬁeﬁmﬁg& and can be used as an assay systemto quantify the
effects of K e inhibitors on VEGF stinmulation. In the assay WO

2005/ 097755 2RI ARG ) VRS ek hod 1
HUVEC nonol a;lzligprs mal nt a%géﬁﬁl%%%ﬂfegﬁgﬁarve?trg%@%vepr%/pm ni sgtai on 5 and
plated out atarad plated butaﬁadéﬁﬁltyceM&)Q)eellﬂﬂér 100 pf obassay medivompeer  wel |

in 96-wel | pl at es. Cellloarowt is arrested for 7C|n a

4_h
humi di fied atWelpheeavalpiaias, el aowenis arﬂﬁtﬁgtﬁoﬁz@eﬁf%atﬁ G &edium i s
repl aced by 10 either vehicle (0.25%
[v/v] DVvBO éﬁ&pﬁilfi%ﬁies' rés?ﬁre?%g{:’”{cggﬁ@étr?% gjtd? n of test conpound. All
det ermi nat i ongletige Perforned in triplicate. Cells are then incubated at

37C/ 5% CO2 for 2 hours to allow test conpounds to enter cells. 15 Method 3
Growth-arrest medium is replaced by 100 ul of assay medium containing

10 either vehicle (0.25% [viv] DMSOQ) or the desired final concentration of test
compound. All determinations are performed in triplicate. Cells are then
C incubated at 37°C/5% CO. for 2 hours to allow test compounds to enter
cells.
15 Method 3

After the 2-hour pre-treatment pericdine, 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..
20 Method 4

After 24 hours in the presence of growth factors, 10x ["H]thymidine
(10 pliwell) is added.
Methed 5

C-\ o5 Three days after addition of ["Hjthymidine, medium is removed by aspira-
tion, and cells are washed twice with cell wash medium (400 pl/well fol-
lowed by 200 ul/well). The washed, adherent cells are then solubilised by
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

%0 150 Wl of water. Scintillation cocktail (5 mifvial) is added, and cell-associ-
ated radioactivity is determined by liguid scintillation spectroscopy.
According to these assays, the compounds of the formula | are inhibitors
of VEGF and are thus suitable for the inhibition of angiogenesis, such as

35

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

for the treatment of carcinomas, for example solid tumours. The present



After the 2-hour pre-treatnent periodine, cells are stinulated by addition
of 10 pl/well of either assay nedium 1 Ox VEGF solution or 1 Ox bFGF sol u-
tion. Cells are then incubated at 37C/ 5% CO2. 20 Method 4 ﬂﬁi’?‘{ ,% Q(gurs in
the presenV® 8PS BA h factors, 1 OX [3H thymidine (10 pF O)S dded.
Met hod 5 25 Three days after addition of623H thym dine, nmediumis renoved by
aspira- tion, and cells are washed twce with cell wash nmedium (400 pl/well
fol- Iowed by 200 pl/well). The washed, adherent cells are then solubilised
by addition of cell lysis solution (100 ul/well) and warnming at 37C for 30
mn 30 utes. @empouyéatr&‘sblhv&ciﬁ-éh tpd initegenesis Qj‘@%ﬁr&&ﬁmwﬂ 8RdFn vi al s

t ai ni 1 II t dded,
ond cell "ass otfeiBhedls Wkt Wit o0l Bl of L8 by T e b@mbolias ot o
spect roscopy. alsﬁ%wv&is@taca\ﬂtyt&ﬁe&&emﬁé@nﬁoshb%ﬁég&omdéxa@ﬁp@mmnrrul al are
inhibitors of VEG- and are ‘thus suitable for the inhibition of

angi ogenesi s, anddhe Ssc &mily) fohrelatiershige hetwsernoS lﬁﬂ&lﬁ&%éﬂ@é‘ﬁGFBr exanpl e

di abeti @ retinp t hy, arci anpl e
solid tunour sﬂ"%?r@ F‘e%gﬁ?e' t?&@%ﬁ%&@@#@éoegf;@g%s e%?frrpounds

i nhi bit VEG--§ %gg}ll at ed mtogenesis of human vascul ar endo- thelial cells in
culture with | val ues of 0.01 -5.0 pM These conpounds IIl also show
selectivity over related tyrosine kinases (for exanple FGFR1 5 and the Src
famly; for rel ationship between Src kinases and VEGFR kinases, see
Eliceiri et allhe NE-2tastacache carved out fopexamples analagesishtierthe mogtby . The

TIE-2 tdéxs c be,carr exanpl e, anal ogously to the neth- 10 ods
indicated in %‘Pg W&’%@‘égéadet ermnes the inhibiting activity of
the substances hboaé%%ytﬁérﬂﬂnes the inhibiting activity of the substances to be tested

C in the phosphorylation of the substrate poly(Glu, Tyr) by Tie-2 kinase in

the presence of radioactive *P-ATP. The phosphorylated substrate binds

15 to the surface of a "flashplate” microtitre plate during the incubation time.
After removal of the reaction mixture, the microtitre plate is washed a num-
ber of times and the radioactivity on its surface is subsequently measured.
An inhibiting effect of the substances to be measured results in lower

20 radioactivity compared with an undisturbed enzymatic reaction.

Above and below, all temperatures are indicated in °C. In the following
examples, “conventional work-up” means: water is added if necessary, the
Q 25 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 ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the product is purified by

chromatography on silica gel and/or by crystallisation. Rf values on silica

* gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)*
; ESI (electrospray ionisation) (M+H)”
3

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



in the phosphoryl ation of the substrate poly(du, Tyr) by Tie-2 kinase in
the presence of radi oacti ve 33P- ATP. The phosphoryl ated substrate binds 15
to the surface of a "flashplate” mcrotitre plate durin on
time. AftP2EM8VAF of the reaction mixture, the micr O%@f@r%oﬁ%@%és washed
a num ber of times and the radioactivi-Bg-on its surface is subsequently
nmeasured. An inhibiting effect of the substances to be neasured results in
| ower 20 radioactivity conpared with an undi sturbed enzymatic reaction.
Above and below, all tenperatures are indicated in C. In the follow ng
exanpl es, "cd al work-up" neans: water is added if necessary, the 25
pH is adjusted, if necessary, to a value of between 2 and 10, depending on
the constitution of the end product, the m xture is extracted with ethyl
ace- tate or Theplepapatibmané- §4t(ﬁ%mhas4aanammboaylatf¢&nuddzel-dqg)an| c phase is
dried over sodiumsul fate and evaporated, and the product is purlfled by 30
chr omat ggr aphghenylk34(2eeethexy értﬂﬂwro@getbvlpbeavh wreat('h’) ircavigded on silica

gel ;

(el ectron i mpandopagaT i PRRAEsaite  “of ont bonbar ament ) (MH)'  ES

-63- Exanple 1 The preparatiqp, of
eny;:@ /@; ‘Pu ed out
~/
T,

(el ectrospray ionisation) (MH)+ 35 APCl-MS (at nospheric pressure chem cal
i onisation - nass spectronetry) (IVH—|) 4. 1 WO 2005/ 097755 PCT/ EP20051002746
1-[ 4-(5- am no 4 amni nocarbonyl fH—l m
phenyl ] S '~ tri f onet h
anal ogou y tht DI I ow n heme N®
O
oyt T
CI) N, i o.. _O
L S Ve e che Gf
. NN * w* °
F N j

20

J§ At

Cw 25 1.1 Preparation of 1-{4-(tert-botoxycarbonylamino)phenyi]-3-(2-methoxy-
- S-rifluoromethylphenyljurea

0.597 g of 2-methoxy-5-trifluoromethylaniline are dissolved in 10 mi of

dichloromethane, 0.665 g of 4-nitrophenyl chloroformate is added, and

% 0.27 ml of pyridine is then added dropwise. The entire mixture is stirred for
3.5 h at room temperature.
0.625 g of N-Boc-phenylenediamine are then added, the mixture is rinsed
3 with 10 ml of dichloromethane, and 1.02 m! of N-ethyldiisopropylamine are

added dropwise.



"I0OFFI1I / .f+/ FI'\/ O NRONHNN FCA~OFFHH 0115 F\ O +
NH2 HZN7 -' ,I1JH2 \/O" oO ,, |l F*" PH+ ~I~+0 FN FFHZN2N\j-H O
20 LO\ NONNN/ HH/O 25 1.1 Preparation of

1-[4-(tert- bonyl am no) phenyl ] - 3- ( 2- met hoxy-

5-trifl uo%@é“ﬁ@?ﬁﬁ%nyl Jurea 0.597 g of 2-nethoxy-5-tri fﬁCuTé%%zr?gstl%og?‘ta‘;ni l'ine
are dissolved in 10 M of 30 dichloronffhane, 0.665 g of 4-nitrophenyl
chloroformate is added, and 0.27 ml of pyridine is then added dropw se. The
entire mxture is stirred for 3.5 h at roomtenperature. 0.625 g of

N- Boc- phenyl egedi am n re then_a : ' ' ipsed with 10 m of
di chl or onet ha ,Clﬁﬁfj c%rgfomt“%gf's @&?ﬂé?@??‘s%p%mﬁgéﬁrﬁ%ﬁé{@ée 35 added .
dropwi se. WO BROGAASS ERRREDItER2Ri{PES bbith Sdctidrrarnd aaishedaall wighution i s
stirred for 2 at’ roomtenperature. The deposited precipitate is filtered
of f with suctCHsClamadihemn getratsim athen, giving 610 mg of a white solid sub-

stance; HPLC-MS [M+H]" 426.

12 Preparation of 1-(4-aminophenyl)-3-(2-methoxy-5-trifluoro-

5

methylphenyl)urea

14 ml of 2M HCI in dioxane are added to 0.61 g of the compound

10 described above. A virtually clear solution is formed. After about 20 min., a

precipitate is formed. The mixture is stirred overnight at room temperature.

O

The solid is filtered off with suction and rinsed with petroleum ether, giving
500 mg of the desired compound.

15
1.3 Preparation of 1-[4-{5-amino-4-aminccarbonyl-1H-imidazol-1-

yl)phenyl]-3-(2-methoxy-5-trifluoromethylphenyl)jurea

20 0.139 g of 2-aminocyanoacetamide are combined with 20 ml of acetonitrile
and 0.25 ml of triethy| orthoformate, and the mixture is refluxed for 2 h.
The clear solution is cooled to room temperature, 0.571 g of the compound
prepared under 1.2 and 0.21 ml of triethylamine are added. The mixture is
refluxed overnight. The solvent is removed, giving 0.91 g of the crude

o product.

The residue is crystallised from CH,Cl, and a little MeOH and washed
again with petroleum ether, finally giving 510 mg of the desired compound
"A1" APCI-MS (M+H)" 435.

30

All compounds listed below are synthesised analogously.

Purification is carried out, if necessary, by flash chromatography or by

35 preparative HPLC.



“CH2Cl 2 and then petroleumether, giving 610 ng of a white solid sub 5
stance; HPLC-M5 [ MHH]' 426. 12 Preparation of

1- (4-am nophenyl ) - 3- (2- met hoxy-5-trifluoro- nethyl phenyl)urea 14 m of 2M
HCl in di %ﬁg&sﬁgﬁﬁgdded to 0.61 g of the conpound 10 dessfhpPRgsaRMNE. A

virtual ly éar solfution is forned. After about 20 mn., a precipitate is
formed. The mxture is stirred overni gh@5at roomtenperature. The solid is
filtered off with suction and rinsed with petroleumether, giving 500 ng of
t he desired conmpound. 15 1.3 Preparation of

1-[ 4-(5-am nop4- ani b | - 1H-i m dazol - 1-

yl )phenyl]-3%%%@?%%&@3{%% E'(-)I’OTTE'[ hyl phenyl )urea 20 0.139 g of

2- ani nocyanoagsiaH de aR 18q7imedichddarB@s0kosf acetonitrile and 0.25 n
of triethyl orthoformate, and the m xture is refluxed for 2 h. The clear

solution is colaeat to rAaom@Bey@r2aCHEN,®. $%1ThAof t he conpound prepared
under 1.2 and 0.21 m qof trjethylamn The m xture is 25
refluxeg overnight. Th :sol"\pe'ﬁzcgi gw@mg)?‘gﬁd&%g 0.91 g of the crude
product. The lrjgsi due i s%ﬂaﬁt allised fromCH2ClI2 and a little MeCOH and
washed 30 agarn with petroleumether, finally giving 510 ng of the desired

conpound " Al FlowARE&:- M3 Mifhhinh 435. Al conpounds |isted bel ow are
synt hesi sed anal ogously. Purification is carried out, if necessary, by flash

h ' /002746
chr omat ogr aphyy,@icatibn RPprebaPaival Hrégf:ﬁnb% ksﬁ@%lcgrﬁﬁgaf%@g geneb&ily &PFPAS/ 00274

-65- The conditions for this are: LCi chrosorb 250x25
El uent:16\: O8saix0, 2 CH3CN, 0.1 %9FA 5 B: 10 H2O, 90 CH3CN, 0.1 % FA

Y Example 2

15 The following compounds are obtained analogously
1-[4-(5-amino-4-aminocarbonyi-1H-imidazol-1-yl)phenyl]-3-(6-fluoro-
3-trifluoromethylphenyl)urea, APCI-MS (M+H)" 423;
1-{4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yhphenyl]-3-(4-flucro-
3-trifluoromethylphenyl)urea, APCI-MS (M+H)" 423;
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(6-fluoro-
3-methylphenylurea, APCI-MS (M+H)" 369;
1-{4-(5-amino-4-aminocarbonyl-2-methyl-1 H-imidazol-1-yl)phenyi}-3-
Q 25 (6-fluoro-3-trifluoromethylphenyl)urea, APCH-MS (M+H)* 436;
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yi)phenyi}-3-(4-chloro-
3-trifluoromethylphenylurea, APCI-MS (M+H)" 439;
1-[4-{5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl}-3-(3-tri-
30 fluoromethylphenyl)urea, APCI-MS (M+H)" 405;
1{4-(5-amino-4-aminocarbonyl-1H-imidazel-1-yl)phenyl]-3-(3-methyl-
phenyl)urea, APCI-MS (M+H)" 351;
1-[4~(5-amino-4-aminocarbonyl-1H-imidazol-1-yl}phenyl]-3-(4-chloro-
6-methoxy-3-methylphenyi)urea, APCI-MS (M+H)" 415;

20

35



U: 225 nm Flowrate: 10 mM/mn Purification by preparative HPLC gives the

conpou

nds,

generally as TFA 10 salts. Exanple 2 15 The follow ng conpounds

are obtai ned anal ogously 1-[4-(5-am no-4-an nocar bonyl

H-i mi dazol WRIPPYHHERy| |- 3- (6-fl uoro- 3-trifl uor omet hyl ph%ﬁ?(‘%"ﬁ?"éé’“”ﬂﬁu
423; 1-[4-(5-am no-4-am nocar bony66 1

(M-H) °
Himd

azol

-1-yl)phenyl]-3-(4-fluoro- 20 3-trifl uororret hyl phenyl ) ur ea,

APCl - M5 (MtH) ~ 423; 1-[4-(5-am no-4-am nocar bonyl -

Himd

azol -

1-yl)ph 11-3-(6-fl 3- et hyl ph | AP
1-[ 4- (5- ami noy4) gﬁﬁgr)c/@!aﬁ“ﬂtﬁ\(‘?ﬂ"ﬂﬂg%‘gﬂf P{"r% 1-%7"?’?1“%?2’-%61) urea %Fgﬁ?é’@‘ 25

(16[ f4| l(Jgr gm?,nf) #ﬁ%ﬁ%%’h@ﬁﬁwﬁaﬁ”ﬁ@aﬁgw Mﬁ ﬁ%%hyl ] 436(4 chl oro-

3-trifluoronet hyl Aganelakinea- aﬁﬁﬁbcé@ohw@eth IH-imidazol-1-yi)phenyl 3 6-
1-[ 4-(5-am no- 4- amqnocar bonyl -1 H-i m dazol - y;/rl ) phenyl ] -3y()g Y] (
f

| uoro

1-[ 4- (5

"Féahyl prﬂanm-)sttrrﬁaormmuwylpseomtupa 405;
5

0 OGRS A S

phenyl ) ur ea APCI

Himd

azol -

APCI - NB ( MrH) = e @)@%}&g 5@5‘@8'?'9%}@ @Epzﬁgts?gég?zemf g%l Phenyl)urea,

1- 64- ( 5- am no- 4- artifde(GaDvesthllainihbdvaniarmarionlyphenidakzoB1yHphengll-G-
3-trifluoromet hyI heny I%urea APCl - M5 (MtH) ' 423;

1-14- ( 5- ani no{@ W‘Pré”ct&

yerametbylphepyldred. i ni dazol - 1-yI ) phenyl ]-3- (6- 5

fl 3G (f1 v
1- Fzr(()S am( nouzrgmﬁ@ rbgﬂay'{4 ﬁ@?t-’b’ﬂk‘\?‘?%"ﬁﬁ%pﬂleﬁﬁ'l' Gf'”%/rP)%F.rény|]
3-(6-fl uoro- BberdmamyWnWhmenyl ) ur ea,

rf\,
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1-[4-(5-aminc-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-[6-(2-di-
methylaminoethoxy)-3-trifluoromethylphenyiQurea,

1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3{6-[2-
(morpholin-4-yl)ethoxy]-3-triflucromethylphenyl}urea,

5-amino-1-{4-(2-fluoro-5-trifluocromethylbenzoylamino)pheny!]-1H-

imidazole-4-carboxamide

F
F ] NH
O H,N 2
}*-.\._.'/LO
N- N
= H <:> \=N

5-aminc-1-{4-(2-fluoro-5-trifluoromethyiphenylcarbamoyl)phenyl]-1H-
imidazole-4-carboxamide

F
F
F
NH
H H,N 2
N . 0
>/ <:> N\4N
F O



1-[ 4- (5-1Di et hyl am no- 4- am nocar bonyl -1 H-i m dazol - 1-yl ) phenyl ]-3
(6-fluoro-3-trifl uoronethyl phenyl)urea, 10 1-[4-(5-am no-4-cyano-1

H i m dazol - 1-yl ) phenyl ]-3-(6-fluoro-3-tri- fl uoronethyl n

1-[ 4- ( 5- arWﬁ&g%%"g?ﬂsﬁocar bonyl -1 Hi i dazol - 1-yl ) phenyl ] -%?’gi‘%“ﬁg’@fﬁ%net hyl am
i noethoxy)-3-trifl uoronethyl phenyl Quré&,- 15

1-[4- (5-am no- 4-am nocar bonyl -1 Himdazol-1 -yl)phenyl]-3-{6-]2-

(morphol i n-4-yl)ethoxy]-3-trifluoromethyl phenyl }urea,

5-am no-1-[4-(2-fluoro-5-trifluoronethyl benzoyl am no) phenyl]-1 H

i m dazol e-4-carboxamde 20 F FF OHzN NHz NN 25 F N

5-am no-1-[4-(2-fluoro-5-trifluoronethyl phenyl car banoyl ) phenyl]-1 H

i m dazol e-4- cexdmop@i@3de 30 F F HzN NHz N O 35 F 0 LJ ~%\N WD 2005/ 097755
PCT/ EP2005/ 002746 -67- Exanple 3 The preparation of

>-amno- - [ 4- 42 ratardiion of blamimod T HOSrS:B%iifiibroMsthyibenzoytamino)-
phenyl]-1H-imidazole-4-carboxamide is carried out analogously to the fol-

lowing scheme:

F
10 FF 1"
+ T \©\

’ X

O

:
~
o~
T

Q
r

+
20 + INI

N N
(2 NH,
- Fo0 NH
N \ 2

<

¢]

30 1. 1.60 g of N-Boc-1,4-phenylenediamine were combined with 100 ml of
DMF and 1.97 g of 2-chloro-1-methylpyridinium iodide and warmed at
50°C for 2 h.
A clear, yellow-brown solution is formed, to which 1.76 g of 2-fluoro-5-
35 (trifluoromethyl)benzoic acid and 13 mi of N-ethyldiisopropylamine are

added. The entire mixture is left to stir overnight at room temperature.



phenyl ] -1H i m dazol e- 4-carboxam de is carried out anal ogously to the fol-

lowing scheme: FF F 10 FFNER2\ F\ | / NOONHfINH ~I F OHY o0 15
FFFONH -s| Hz NHN~CHO 20FOI / N2} IN. .+ EH N~ 25
( N2 F OVP29QSIPEISS N O 30 1, 1,60 g of N-Boc-l,4-pheny%%?@ﬁ?’??@7€ere

conbined with 100 m of

DMF and 1.97 g8&8f- 2-chl oro-1 -nethyl pyridi ni um

| odi de and warnmed at 50C for 2 h. A clear, yellowbrown solution is forned,
to which 1.76 g of 2-fluoro-5- 35 (trifluoronethyl)benzoic acid and 13 m of

N- et hyl di i sopropyl am ne are

overni ght at Fhelverpsayagpeated to dryness in a rotary evaporator.

O

(%

10

15

20

25

30

35

70 ml of ethyl acetate and 70 ml of water are added to the oil which
remains. The aqueous phase is extracted again with 50 ml of ethyl ace-
tate. The organic phases are combined and extracted with 100 ml of satu-
rated NaCl solution.

The solution is dried using Na,SO,, subsequently filtered and evaporated,
giving 2.64 g of tert-butyl [4-(2-fluoro-5-trifluoromethylbenzoylamino)-
phenyljcarbamate. The substance is purified by flash chromatography in
CH,Cl./MeOH 97:3 (30 ml fractions), giving 0.54 g of purified product.

0.54 g of the product described above are dissolved in 25 mi of 2M
HCl/dioxane. The entire mixture is stirred overnight at room temperature.
The precipitated material is filtered off with suction, rinsed with petroleum
ether and dried in air, giving 0.3 g of N-(4-aminopheny!|)-2-fluoro-5-tri-

fluoromethylbenzamide.

0.089 g of 2-aminocyanoacetamide are combined with 20 ml of acetonitrile
and 0.18 ml of triethyl orthoformate and refluxed for 2 h.

The clear solution is allowed to cool to room temperature. 0.3 g of the
benzamide described above and 0.15 ml of friethylamine are added, and
the mixture is left to reflux overnight.

The mixture is cooled to room temperature and evaporated to dryness in a
rotary evaporator, giving 0.49 g of the crude material.

This crude material is purified with the aid of preparative HPLC:

Column; RP 18 (7 um) Lichrosorb 250 x 25 (Art.No. 151494)
Eluent: A= 98 H;O, 2CHsCN +0.1% TFA

B = 10 H,0, 90 CHsCN + 0.1% TFA
uv: 225 NM; 1 range

Flow rate: 10 mi/min (1 fraction = 1 minute)

added. The entire mxture is left to stir



WO 2005/ 097755 PCT/ EP2005/ 002746 -68 The solvent is evaporated to dryness
in arotary evaporator. 70 m of ethyl acetate and 70 ni of wat er are added
to the oil which remains. The aqueous phase is extracted a| n Wlth%I 50 m
of ethyl A¥Q@285{081785 The organi ¢ phases are conbi ned anoP 238?”%“& th 100
m of satu- rated NaC solution. The selddtion is dried using Na2SO4,
subsequently filtered and evaporated, giving 2.64 g of tert-butyl
[4-(2-fluoro-5-trifluoronethyl benzoyl am no) - phenyl]carbamate. The substance
is purified by flash chromatogra in 10 CH2Cl 2/ MeCH 97:3 (30 ml

fractions), géfﬂd'@’lto 54 g Qfmlp’lurgﬁ%}teﬂ product. 0 0.54 g of the product
descri bed above are dissol ﬁerg %‘hﬁi of 2M HCl /di oxane. The entire

m xture is stirred overni ght ? ({ tenperature. 15 The precipitated
material is filtered of f wdmhisuodgm rinsed with petroleum ether and
dried in air, giving 0.3 g of N-(4-am nophenyl)-2-fluoro-5-tri-

f 1 uor onet hyl benzami de. 20 T0 689 P%F% B- ani nocyanoacet ani de are conbined with
20 M of acetonitrile and 0.18 nl of triethyl orthofornmate and refl uxed for
2 h. The clear solution is allowed to cool to roomtenperature. 0.3 g of the

Ppnzam de desfié BEArARRARIANLaR: Ionincd! ofsASEIM B RRcsbepltungrd  (C 25

the mxture is re e mxture is coo oom
tenperat ure a58ingyehibealcstteticotipoesls in a rotary evaporator, giving 0.49 ¢
of the crude material. This crude material is purified with the aid of
preparative HPLC: 30 Colum: RP 18 (7 m Lichrosorb 250 x 25 (Art. No.
151494) 10El uent: A= 98 H20,F CN + 0.1% TFA B= 10 H20, 90 CH3CN + 0.1 %
TFA UV: 225 NM 1 range 35 Flow rate 10 M/ mn &;, fraction = 1 m nute)

NH,

15
APCI-MS [M + H']: 408.
Example 4
20 The following salt forms are obtained analogously to Example 1 and sub-

sequent reaction of the free aminoimidazole compounds with equivalent
amounts of acid

1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)pheny!}-3-(6-fluoro-
(“ 25 3-trifluoromethylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)" 423,

1-[4-(5-amino-4-aminocarbonyl-1 H-imidazol-1-yl)phenyl]-3-(4-fluoro-
3-trifluoromethylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)" 423;
1-{4-(5-amino-4-aminocarbonyi-1H-imidazol-1-yl)phenyl]-3-(6-fluoro-
30 3 methylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)* 369:
1{4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]}-3-(2-meth-
oxy-5-trifluoromethylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)"
435;
35 1-[4-{5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(3-
trifluoromethylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)" 405;



WO 2005/ 097755 PCTI EP2005/ 002746 -69- Gadient: 0 mn 25%B 5 mn 25% B 50
mn 90% B 70 mn 95% B 5 The desired fractions are conbi ned, evaporated
and freeze-dried iving 58 ng of the desired conpound NHz NHZ
F 15 APCI -"K%Z‘WOQT’gﬁ]: 408. Exanple 4 20 The fol | owing {g@%@s@gﬂgre

obt ai ned anal ogously to Exanple 1 and siB- sequent reaction of the free

am noi m dazol e conpounds with equivalent anmounts of acid

1-[ 4-(5-am no-4-am nocar bonyl -1 Him dazol -1-yl) phenyl]-3-(6-fluoro- 25

e o R i o e
3-trifl - 1.0l f » 423,
L R B R AP 2

3- et hyl phenyl )urea, p-toluenesul fonate; APC -MS (MtH)' 369;

1-[4- (5-am no- 4- aﬂLmF&afrﬁxw%Larﬂnridcbrbcﬂwt—dHihidéiqﬂ%yb)pﬂne@ll—&(ﬁﬁhjmro-

oxXy- 5-téi f 1 uoronmet hyl phenyi ) urea, p-toluenesul fonate: APC| - I\/B+%IVH—|)' 435;
35 1- [ 42 ( 5- ard-réfluprametiviplidsyiyrea, qampharsyiionate; APCHMS (M. 423;
trifluoronethyl phenyl)urea, p-toluenesul fonate; APC -M (MH)' 405;

1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl}-3-(6-fluoro-
3-triflucromethylpheny!)urea, citrate; APCI-MS (M+H)" 423;

10 1-{4-(5-amino-4-aminocarbony!-1H-imidazol-1-yl)phenyl}-3-(6-fluoro-
3-triflucromethylphenyl)urea, sulfate; APCI-MS (M+H)" 423;

e 1{4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl}-3-(5-fiuoro-
_ 3-trifluoromethylphenyljurea, p-toluenesulfonate; APCI-MS (M+H)" 423;
15
1{4-(5-amino-4-aminocarbonyl-2-methyl-1 H-imidazol-1-yi)phenyl]-3-
(6-fluoro-3-trifluoromethyiphenyljurea, p-toluenesulfonate; APCI-MS
(M+H)" 437;

20 14-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(3-tert-

butylphenyl)urea, p-toluenesulfonate; APCI-MS (M+H)" 393;

1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-( 3-tri-

25 fluoromethoxyphenyllurea, p-toluenesulfonate; APCI-MS (M+H)" 421;

©

1-[4-(5-amino-4-aminocarbonyl-2-methyl-1 H-imidazol-1-yi)phenyl]-3-
(3-trifluoromethoxyphenyi)urea, p-toluenesulfonate; APCI-MS (M+H)" 435.

30

35



WD 2005/ 097755 PCT/ EP2005/ 002746 -70 1-[4-(5-am no-4-am nocarbonyl -1
H i m dazol - 1-yl ) phenyl ] -3-(6-fluoro- 3-trifluoronethyl phenyl)urea,
met hanesul f onate; APClI - M5 (MtH) + 423; 1-[4-(5-am no- 4- agj =1
H i mi dazol WO209549ABryI1-3-(6-fluoro 5 3-trifl uoromet hyl pﬁlé%??‘{??@@!‘ﬁ
canphorsul fonate; APCI-MS (M+H) "~ 423; -I7{4-(5-am no- 4-am nocar bonyl -1
H i m dazol - 1-yl ) phenyl ] -3-(6-fluoro- 3-trifluoronethyl phenyl)urea, citrate;
APCl - M5 (MtH)' 423; 10 1-[4-(5-am no-4-am nocarbonyl -1
H i m dazol - 1-yl ) phenyl ] -3-(6-fluoro- 3-trifluoronethyi phenyl)urea, sulfate;
APCI - M5 (M+H)© 423; 1-[4-(5-am no-4-am nocar bonyl -1
H i m dazol - 1-yl ) phenyl ] -3-(5-fluoro 3-trifl uoronethyl phenyl)urea,
p-tol uenesul fonate; APCI-Ms (MtH) + 423; 15
1- [ 4- (5- am noThe dbildWiRgexampleraldictyl médidamentazol - 1-yl ) phenyl ] - 3-
(6-fluoro-3-trifluoronethyl phenyl)urea, p-toluenesulfonate; APCI -M5 (MtH)'
437; 20_1-[4-(5-am no-4-am nocar bonyl -1 Himdazol -1-yl)phenyl]-3-(3-tert-
but yl phényl )urea, p-toluenesul fonate; APCI-MS (M+H) + 393;
1-[4-(5-am no-4-am nocarbonyl -1 Him dazol -1-yl)phenyl]-3-(3-tri 25
f | uor onet hoxy LR esul fonate; APCI-M5 (MHH)' 421; |
-[4- (5-am no- gs‘gr%%%%dr @Eﬁy Ié@%?hw -1 Himdazol -1-yl)phenyl]- 3-
(3-trifluoronmethoxyphenyl)urea, p-toluenesul fonate; APCI-MS (M+H)' 435. 30
35 WO 2005/ 097755 PCT/ EP2005/ 002746 -71 The follow ng exanples relate to
medi cam%%t s:  Aesaiditiorpbe1(0 giafjascactiye ingeadientef Ahe ivrmulah ap 990f gissk an
active TiRgredignt 1 of {2 chosanad ih A Baidtifla Wbt is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
QJ lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.

15

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
20 lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

25

S
W,

A solution is prepared from 1 g of an active ingredient of the formula |,

9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of

benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
30 6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

35



di um hydr ogenphosphate in 3 1 of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection
vials, |lyophilised under sterile conditions and seal edeﬁ?ﬂ% g%@r ithlﬁe
condi ti onSVO 28950R775% ecti on vial contains 5 my of active i HYrodl ent 15
Exanpl e B: Suppositories A m xture of 202g of an active ingredient of the
formula | with 100 g of soya 20 lecithin and 1400 g of cocoa butter is

nmel ted, poured into noulds and allowed to cool. Each suppository contains
20 mg of active ingredient. Exanple C. Solution 25 A solution is prepared
from1 g of Jexameple/P:iQMewndnt of the fornula I, 9.38 g of NaH2P04 2
H20, 28.48 g of Na2HP04. 12 H20 and 0.1 g of benzal konium chloride in 940
m of bidistilled water. The pHis adjusted to 30 6.8, and the solution is
made up to 1 dp@ @ftaﬁfad:thﬁeqﬁgmﬂiemr@fqha%mmlamré mised With@® 8gofbe used in
the formof eye drops. 35 WO 2005/ 097755 PCTI EP20051 002746 -72Z2- Exanple D:
Q nt rent 500 Vgsalineamdertaseptic ggndidioeat of the fornmula | are nmixed with 99.5
g of 5¥Vaseline under aseptic conditions. Exanple E: Tablets 10 A m xture
of 1 kg of active ingredient of the fornula I, 4 kg of |actose, 1.2 kg of
potato starch . and 0.1 kg of nmagnesium stearate is pressed
in a conventi%ﬁ%‘l“ﬂ%gﬁg{r—aélgk{gi ve tablets in such a way that each tablet
contains 10 ng of active ingredient. 15 Exanple F: Dragees Tablets are
pressed anal (;Rousl y to Exa&pl e E and subseg;gntly coated in a conventional

manner %t h aAdoxtire §f dtkgsticaadive, ingrediand of the fafmulal,d kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each
-
(/ tablet contains 10 mg of active ingredient.
15

Example F: Dragees

Tablets are pressed analogously to Exampie E and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,

20 tragacanth and dye.
Example G: Capsules

(;\ 25 2 kg of active ingredient of the formula [ are introduced into hard gelatine
i capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

30
A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

35

10 mg of active ingredient.



20 tragacanth and dye. Exanple G Capsules 25 2 kg of active ingredi ent of
the formula | are introduced into hard gelatine capsules in a conventional
manner in _such a way that each capsule con- tains 20 ny jye

i ngredi enVO 25 Mpl e H: Anpoul es A sol ution of 1 kg 0?8&@?®3%§%%6¥edi ent
of the formula | in 60 | of bidistilled/3water is sterile filtered,
transferred into anpoul es, |yophilised under sterile conditions and seal ed
under sterile conditions. Each anpoul e contains 35 10 ng of active

i ngredi ent. WD 2005/ 097755 PCT/ EP28’05/ 00%@6 -73 Patent Clains 1 Conpounds
of the formula | 5 R | RS R2 RIGCAERBUIAME 10N ~0 X1, X4 R R4\
R7 R5 15 in which R, R2, R3,

1. Compounds of the formula |

5
Rt
[ R®
R2 R10-~N\r_<
5 —
R3 R! R N_ / N
*° 1L
Ré X~ X RS
o R7
R5
15
in which
Ri, R? st
R* R® each, independently of one another, denote H, A, OH,
20 OA, alkenyl, alkynyl, NO,, NH,, NHA, NA;, Hal, CN,
COOH, COOA, -OHet, -O-alkylene-Het, -O-alkylene-
NR™R'" or CONR™R",
two adjacent radicals selected from R', R?, R®, R*, R®
together also denote -O-CH»-CH.,-, -O-CH,-0- or
™ 25
- -0-CH,-CH,-O-,
R® R’ each, independently of one another, denote H, A, Hal,
OH, OA or CN,
R® denotes CN, COOH, COOA, CONH,, CONHA or
30 CONA,,
R® denotes H or A,
R R" each, independently of one another, denote H or A,
Het denotes a mono- or bicyclic saturated, unsaturated or
35 aromatic heterocycle having 1 to 4 N, O and/or S atoms,

which may be unsubstituted or mono-, di- or trisubsti-



R4, R5 each, independently of one another, denote H A, OH 20 OA al kenyl,
al kynyl, NO2, NH2, NHA, NA2, Hal, CN, COOH, COOA, -OHet, -0-al kyl ene-Het,
-0-al kyl ene- NR1OR11 or CONR1IOR', two adjacent radicals from RL,
R2, R3, RWORMSOPYS:ther al so denote -0- CH2- CH2-, - O CH -‘gﬁ%ﬁg%&G&

-0 CH2-CH2-0-, R6, R7 each, independenf’dy- of one another, denote H, A Hal,
OH, OA or CN, R8 denotes CN, COOH, COOA, CONH2, CONHA or 30 CONA2, R9
denotes H or A, R10, R' each, independently of one another, denote H or A

Het denotes a nono- or bicyclic saturated, sat urated or 35 aromatic

heterocycle having 1 to 4 ited %@PBA§&t%®£vﬁﬁ“@?%ﬁ%@%¥’%@?ﬂt uted or

mono-, di- or trisubsti V\DtSQBQSI 097755 PCT/ EP2005/ 002746 -74 tuted by Hal,
O il

A, OA, COOA, CN and/or carbonyl oxygen (=0), A denotes alkyl having | to 10

C atons, where, im addi 5 tdepiteslalkythatingd toehd Oeatomp| wherk, iy aBdand/ or
chlorine, X X each, independent|ly of one another, denote NH or are
absent,_Hal denotes F, C, t@n, dr7 H atams parbedeplaceddy i andiyichlering vat i ves,

sol vat e% salts St er eo- | I ' dj 1 ply U t her eof
in all ratios. Oi&mmouﬁéﬂakﬁ%ﬁghﬁgﬁ{iﬁoﬁg ﬁh@ﬁﬁ g\%%]miﬁr?%bsent or
denot es NH, absent,

Hal denotes F, Cl, Bror |,

and pharmaceutically usable derivatives, solvaies, salts and stereo-

10 isomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 in which

X is absent or denctes NH,

15 X denoctes NH,

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

20 3.  Compounds according to Claim 1 or 2 in which

R', R% R,

R R® each, independently of one another, denote H, A, OH,
OA, NO;, NH;, NHA, NA;, Hal, CN, -OHet,
-0O-alkylene-Het or -O-alkylene-NR™R",

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which

%0 Het denotes a monocyclic saturated heterocycle having 1 to
3 N, O and/or S atoms, which is unsubstituted or may
be monosubstituted by COOA,

and pharmaceutically usable derivatives, solvates, salts and stereo-
35

isomers thereof, including mixtures thereof in all ratios.



15 X' denotes NH, and pharnmaceutically usable derivatives, solvates, salts
and stereo- isoners thereof, including mxtures thereof in all ratios. 20 3.
Compounds according to daiml or 2 in which R, R2,

i ndependerfYP o502 '67%% another, denote H, A, OH QA NOZRSP%PZOE%W%‘%AZ Hal ,
CN, -OHet, 25 -0-al kyl ene-Het or -0-al k37l5ene NR1OR', and phar maceuti cal | y
usabl e deri vatives, solvates, salts and stereo- i sorrers t hereof, including
m xtures thereof in all ratios. 30 4. Conpounds accordi ng to one or nore of
Cains 1-3 in which Het denotes a rmnoc clic's r.at ed het ycle having 1
to 3 N, 0 arri/ orCHNRPEAES ag\ﬂ’ﬁ"@ﬂ"gtg‘lﬂ% Heere Gﬁége f‘rﬂ V@T—ﬂq'?mnosubstitut ed
by COQA, and phar utical | e derivatives, sol vat es, salts and

st er eo- i somerfgaﬁereof dé|ﬁn'(t:k:[$ﬁlg| ng m xtures thereof in all ratios. WO
2005/ 097755 PCT/ ErrPptadtetbicaly bsable Qenpativels sabates]isalistamdostereay- nor e of
Claims 1-4 in which R R7 denote H and pharmaceutically usable
derivatjives, sol vapwers thereef, M@ﬂ@i@&urﬁ thesaelis albyatieds | i ncl udi ng

m xtures thereof in all ratios. 6. Conpounds according to one or nore of
Claims 1-5 in which R6 denotes CONH2 or CN, and pharnaceutically usable
derivatives, §ol veé@pouhds bscartthdiesmPor AHord B Dhdifst NerigQFhich ncl udi ng

m Xt ures thereof inall ratios. 7. Conpounds according to one or nore of
Cains 1-6 in whikh X i s alenotes 6ONKnot 6N, NH, 15 X denotes NH, R, R,

and pharmaceutically usable derivatives, solvates, salts and stereo-

10 isomers thereof, including mixtures thereof in all ratios.
Q 7.  Compounds according to one or more of Claims 1-6 in which

X is absent or denotes NH,

15 X denotes NH,

R, R* R’,

R* R each, independently of one another, denote H, A,
OH, OA, NO,, NH,, NHA, NA,, Hal, CN, -OHet,

20 -O-alkylene-Het or -O-alkylene-NR'R"",

Het denotes a monocyclic saturated heterocycle having 1
to 3 N, O and/or S atoms, which is unsubstituted or
may be monosubstituted by COOA,

S o5 R:, R denote H,
> R denotes CONH; or CN,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
30
8. Compounds according to one or more of Claims 1-7 in which

X is absent or denotes NH,

X denotes NH,

R' R* R®,

35



R4, R5 each, independently of one another, denote H, A  OH QA NO2, NH2,
NHA, NA2, Hal, CN, -OHet, 20 -0-alkylene-Het or -0O al kyl ene-NRLOR"', Het

denotes a nonocyclic saturated heterocycle having | to r S
at ons, \Ahi‘%ﬂz?“as%’ﬁﬁéﬁbstitut ed or nmay be nonosubstitut edé%@h@ﬁmég R6, R7
denote H, R6 denotes CONH2 or CN, and pH&rsraceutically usabl e derivatives,

sol vates, salts and stereo- isoners thereof, including mxtures thereof in
all ratios. 30 8. Compounds according to one or nore of Clains 1-7 in which

X is absent or denptes NH, X denotes NH, R, R2, , 3 05/ Q97755
PCTJEP2005/ 0027462"?1??56 R . machaniderendentbnabone 9“8R§‘96=n‘ief§8t%gé§,8aenote H,
A, OH QOA NO2, NH2, NHA, , I t, | | e- Het or

’ Nﬁ?’ Nﬂ%p‘%& Hal. %H@mép

-O al kyl ene-NR1IOR', 5 RO, R7denote den or 'CN, Het denotes

pi peridinyl, pyrrolidinyl, no-gkgleneyHeosr 0-akyienszNRITR each of which is
unsubstituted or ngsubstitu- ted by COOA, 10 and pharmaceutically usable
derivatives, sol \Ri &, saltglemgte bk ereo- isoners thereof, including mxtures

thereof¥in all ratdios. 9. Coppound or dj to one or nore of Clains 1-8
in which 15 X, X 'each, inder@@gﬁ ﬁmfsz BFnQngnot her, denote NH or is
Het denotes piperidinyl, pyrrolidinyl, morpholinyl or pipera-
zinyl, each of which is unsubstituted or monosubstitu-
ted by COOA,

10 and pharmacedutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
9. Compounds according to one or more of Claims 1-8 in which
15 X, X each, independently of one another, denote NH or is
absent,
R, R* R,
R' R® each, independently of one another, denote H, A, OH,
20 OA, Hal, O-alkylene-Het or -O-aikylene-NR'°’R"",
R R’ denote H,
R® denotes CONH; or CN,
R® denotes H or A,
o5 R R" each, independently of one another, denote H or A,

(‘; Het

denotes piperidinyl, pyrrolidinyl, morpholinyl or pipera-

zinyl, each of which is unsubstituted or mono-

substituted by COOA,

30 A denotes alkyl having 1 to 10 C atoms, where, in addi-
tion, 1-7 H atoms may be replaced by F and/or chlo-
rine,

Hal denotes F, Cl. Bror |,

35

and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.



absent ,

OH, 20 OCA, Hal,

mor phol

R1, R2, R3, R4, R5 each, independently of one another, denot

I nyl

addi - tion,

F1 O!

Br or

and st ereo-
2005/ 097755 P

selected fro

e H A

0- al kyl ene-Het or -0-al kyl ene-NR1OR', R6, R7 denote H, R8
denotes CONH2 or CN, RO denotes Hor A 25 R10, R' each, independently of
one anot héVvO 20548T%85H or A, Het denotes pi peridinyl, py’i’ﬁ:WﬂTBﬂ?ﬂzfm

or pipera- zinyl, each of whyp7ch i s unsubstituted or nono-
substituted by COOA, 30 A denotes al kyl having 1 to 10 C atons, where, in
1-7 H atons may be replaced by F and/or chlo- rine, Hal denotes
|, 35 and pharmaceutically usabl e derivatives, solvates, salts
I somers thereof, including mxtures thereof in all ratios. WO
[/ ER2005/ 002746 - 77, 1Q. . Conmpounds . accordin o Caim1l,
heamBaHNSS 2ccording el ipimal SRR RBON G dBub
H i m dazol -1 -yl ) phenyl ]-3-(2- methoxy-5-trifluoronethyl phenyl)urea,
1-[ 4- (5-am no- 4- am nocar bonyl -1 H-i m dazol - 1-yl ) phenyl ]-3-(6
f1 uoro- 3-tri fl uor omet hjd-phamind-draminocarijahyl-dAmidazd-byl)pbeaylp3rih- 1 H i

m dazol

51-y| ) phenyl ]-3-(4-_ 10 fluoro-3-trifluoromnethyl phenyl)urea,
1- [ 4- ( 5- am no- 4- aRekEYrHBioramethvigheaybucea.y| ) phenyl | - 3- ( 6-

{1 uor o- 3 ret hy| peny! .4y P8 errhnd 44 RiBaRSlo AP HBREBOMYpreAR-aYe:

10

15

20

25

30

35

fluoro-3-trifluoromethylphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl}-3-(4-
fluoro-3-trifluoromethylphenylurea,
1-[4-(5-amina-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(6-
fluoro-3-methyiphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-2-methyl-1 H-imidazol-1-yl)-
phenyl}-3-(6-fluoro-3-trifluoromethyiphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(4-
chloro-3-trifluoromethylphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(3-
trifluoromethylphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(3-
methylphenyl)urea,
1-[4-{5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl}-3-(4-
chloro-6-methoxy-3-methylpheny!)urea,
1-[4-(5-amino-4-aminocarbonyl-1H-imidazol-1-yl)phenyl]-3-(5-
fluoro-3-triflucromethylphenyljurea,
1-[4-(5-amino-4-aminocarbonyl-2-ethyl-1H-imidazol-1-yl)-
phenyl]-3-(6-fluoro-3-trifluoromethylphenytjurea,
1-{4-(5-amino-4-aminocarbonyl-2-tert-butyl-1 H-imidazol-1-yl)-
phenyl]-3-(6-fluoro-3-trifluoromethylphenyljurea,
1-[4-(5-dimethylamino-4-aminocarbonyl-1H-imidazol-1-yl)-
phenyl]-3-(6-fluoro-3-triflucromethylphenyljurea,
1-[4-(5-amino-4-cyano-1H-imidazol-1-yl)phenyl]-3-(6-fluoro-3-

trifiuoromethylphenyljurea,



15 phenyl]-3-(6-fluoro-3-trifluoronethyl phenyl)urea,

1-[4- (5-am no- 4-am nocar bonyl -1 Him dazol -1-yl ) phenyl]-3-(4
chloro-3-trifluoronethyl phenyl)urea, 1-[4-(5-anm no-4-anj =1
H i mi dazolWQ2MSP8H&hy| ] - 3- (3- 20 trifl uoronet hyl phenyl )ﬁ@ﬁﬂopﬁg&%“
1- [ 4- (5- ami no- 4- am nocar bonyl -1 H i m daZ8l~ 1-yl ) phenyl ] - 3-( 3-

nmet hyl phenyl )urea, 1-[4-(5-am no-4-am nocarbonyl -1

H i mi dazol - 1-yl ) phenyl ] -3-(4- 25 chl or o- 6- net hoxy- 3- met hyl phenyl ) ur ea,

1 tior o atr 111 uor oot HA-CoREG-foaamocarbonyt-tHHARASZH Hfphenyi}-3-16-

1-[ 4- (5- am no- 4- gl - : j p}ﬁﬁm - 30
ph[enyl(] - gm( g?f I ug‘?‘a‘%‘%‘ﬁ%@%@ﬂﬁ’”ﬁ@?’ﬂ?u a,en%gl%éé'

1-[ 4- (5- am no- 4- am nocp-tBapin@4tamindeathydnyl-1H-imidedaalot -yl phghyl}-3-{6-
phenyl ]-3-(6-fluoro-3-trifl uoronethyl phenyl)urea,

1- [ 4- (5zdi net hyl dar{meorphelin-dadethewH3-trifilmoremethy henyljugea,

phenyl ]=3-(6-fl uoro- 3t r I%} I%/ . _
LT (5 am no- 4- cyanc eine- 3R P ERaRMp I thelizoy amigophenyi
trifluoromethyl phemymidizefe-4\WarB&mea’ 755 PCT/ EP2005/ 002746 - 78
1-[4- (5-am no- 4-am nocar bonyl -1 Him dazol -1-yl)phenyl]-3-[6-
(2- di et hyl ami noet hox8rprBno-1iHEdH2sfiugrethirifhiosomethw phgnylcarbamoyl)-
1-[4-(5-am no-4-ani nocarhonyl -1 Hinmdazol-1 -yl)phenyl]-3-{6 5
[ 2- (ror qr)lol i n-4- yﬁirgeé}@a&g]lm@quﬁ-ﬁrﬁ?{ AN ohenyl } ur ea,
5-am nod¥-[4-(2-fl uor®uGst & iqf dauer. --rlﬁﬁﬂﬁ ] zQﬂ'ﬁim _
H i m dazol e- 4- car boxa?naahle'ﬁé 1 ﬂ4U@’fPufEﬁUy|[ QMbﬁ'Wlt%ﬁ ilrt]:))pl'i'enyl]
5-am no- 1-[ 4- ( 2- {1 Hemiddzole-dfdarboxamidey| phenyl car banoyl ) - phenyl ] -1

+~m dazol e- 4- car boxam de, 10

<~am no-1-[4-(2-fluoro-5-trifluoronethyl benzoyl am no) phenyl ] -

and pharmaceutically usable derivatives, solvates, salts and stereo-

15 isomers thereof, including mixtures thereof in all ratios.

11. Process for the preparation of compounds of the formula | according
to Claims 1-10 and pharmaceutically usable derivatives, salts, sol-
20 vates and stereoisomers thereof, characterised in that

a) for the preparation of compounds of the formula | in which X, X'
dencte NH,

25 a compound of the formula il

R1°-—Nj/<
R6 -
30 N \f N
0

H,N” R !

I

s

35



1 Himdazol e-4-carboxam de, and pharnmaceutically usabl e derivatives,

sol vates, salts and stereo- 15 isoners thereof, including m xtures thereof
inall ratios. 11. Process for the preparation of conpo &ffﬁ Eb ‘Lornula I
accor di ng WP3*B03773¢ 1-10 and pharnaceutical |y usabl e dgﬁ' ﬁo\t}%( ,37 Salts,
sol - 20 vates and stereoi soners thereof,7/9%haracterised in that a) for the
preparation of conpounds of the formula I in which X, X denote NH, 25 a

conmpound of the formula Il Rv" | R8 RIO -N30 R6 N/ NIl H2NI RO R7 35
WD 2005/ 097755 PCT/ EP2005/ 092746, - 79 i n which R6, R7.. RS, R9, . R10 and Ril

have the meani ngs'niVYfHFré%t eg 2'%?%1 i n@nNd Rs #‘%"? meahipesHndicalsdBund of the
formula Il R2 . 101 Il RA N=C=O Rs 15 in which R, R, R3, R4 and

R5 have the neanihgs indicated in Claim 1,

is reacted with a compound of the formula Ill

5
R2
R3 R1
10 Il
R4 N=C=0 ,
5]
15 in which R', R%, R®>, R* and R’ have the meanings indicated in Claim
1,
or
20
b} for the preparation of compounds of the formula |
in which X, X' denote NH,
a compound of the formula IV
G 25 R2
R3 R?
v
4 NH
30 R : ’
RS

in which R', R%, R%, R* and R have the meanings indicated in Claim

35 1,



or 20 b) for the preparation of conpounds of the formula I in which X X
denote NH, a conpound of the formula IV 025 RR R3IRLI IV R4 N-12 30 RS

in which R, R R3 R4 and R5 have the neanings indicat ' ' 35 1,
WD 2008/ 06 RSB EBO008] 005746 80 1 s ronct od with a SETEESIEe
derivative to give an internediate carb®&ate derivative, which is
subsequently reacted with a conpound of the formula I, 5 or <¢) for the

preparation of conpounds of the formula I in which 10 R8 denotes CN, COQA,
CONH2, CONHA or CONAZ2, ound of the la V 15 R2

R1 R' . f
R6 R3 RlL N2 R4 xreacteg V\th a ch%?gf%}r%a{é dérvative 16 give an intermediate
carbamate derivative,

which is subsequently reacted with a compound of the formula 1l

5
or
c) for the preparation of compounds of the formula |
in which
10 R® denotes CN, COOA, CONH,, CONHA or CONA,,
R'® R" denote H,
Q a compound of the formula V
15 R2
Ré
3 1
R RO NH,
A v
R4 X X 1
20 ' R

R5

in which R', R%, R®, R*, R®, R®, R”, X and X' have the meanings indi-
cated in Claim 1,

O 25

is reacted with a compound of the formuia VI

R®-CH(NH,)-CN Vi,
30

in which R® denotes CN, COOA, CONH., CONHA or CONA,,

and with a compound of the formula Vil
35
CR(OA); vii



R5 inwhich R, R, R3, R4, R5, Rs, R7, X and X have the neanings indi-
cated in Cdaiml, 25 is reacted with a conpound of the fornmula Vi

R$- CH( NH2) - in which R8 denotes CN, COOA, CONHZ, ,
and wit h é"’@g‘?%%/@&%gsof the formula VI1 35 CRO(OA' )3 VI | R@%&%&%%

PCT/ EP2005/ 002746 -81 in which RO has-8fe neaning indicated in Caim1 and
A" denotes alkyl having 1, 2, 3, 4, 5 or 6 Catons, 5 or d) for the

preparation of conpounds of the formula | in which Xis absent and X
denotes NH, 10 a conpound of the forrmula Il is reacted with a conmpound of
the for- mula VIl R2 15 RBRRL VIII RAORsL 20inwhichRL R2 R3 R4

and RS have the MRSHAIRC hadiié ik fchbdtba n Clifh AENR\Rhofs BT 1 or @

free or reactively functionall
alkyl having 1, 2, 3 4,5 or 6 C atoms,

5
or
d) for the preparation of compounds of the formuila !
in which X is absent and X' denotes NH,
10 . .
a compound of the formula Il is reacted with a compound of the for-
muia VI
R2
15 R3 R?
VIl
R4 )
RS L
20
in which R', R%, R®, R* and R® have the meanings indicated in Claim
1, |
05 and L denotes Cl, Br, | or a free or reactively functionally modified
® OH group,
or
30 e) acompound of the formula | in which R, R'! denote H
is converted by alkylation into a compound of the formula |
in which R'®, R"' denote A,
35 and/or

a base or acid of the formula | is converted into one of its salts.



25 OH group, or 30 e) a conpound of the fornmula I in which R10, Rl1l denote
H is converted by alkylation into a conpound of the formula I in which
R10, R11 denote A, 35 and/or a base or acid of the fornula | is converted

into one of_ | . WD 2005/ 097755 PCT/ EP2005/ 002746 ; L cament s
conpri si ng%giq%gi@%%ne conpound of the formula I accord)lcﬁémjt%"s al Fn 1

and/ or pharmaceutically usable derivativB2- 5 salts, solvates and

stereoi sonmers thereof, including m xtures thereof in all ratios, and
optionally excipients and/or adjuvants. 13. Use of conmpounds according to
Claim1 and pharmaceutically usable derivatives, salts, solvates and stereo-
10 isoners thereof, including m xtures thereof in all ratios, for the

pr eparat i on o2 WRSHEAHBAIS dcforidifa b RATBA cBindbiEATIRe igrmutlich the

i nhi bition, regulation an tion i nase signal transduction

pl ays a role. 15 &écoldieg tcClaimti hgnd/or Pharmads&ticatip usablesddrnivadives, ar e

sel ected fromthe roup of the tyrosine kinases and Raf kinases. 20 15. Use
accor di to d ai 8219, SQraies anAsSterposamersineraobdngiuging mbdures\ipefael pparRr)
FGFR and/ or FLT/K . ' op ' 3 ounds according to
Caim1l1, and 25 F)Pﬁgllj r}r%&%stljt% ?'ggcﬁi@h%gg%f( é’B'c?Srt?\%/’mj foégg,}uv%&?%at es and

stereoi soners thereof, including mxtures thereof in all ratios, for the

preparation of a nedicanment for the treatnent of diseases which are
i nfl uenced by Ti3nhilsie ofarenapoundssgosedirpiaddainby t he com

and pharmaceutically usable derivatives, salts, solvates and stereo-
10 isomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
" which the inhibition, regulation and/or modulation of kinase signal
transduction plays a role.
15
14. Use according to Claim 13, where the kinases are selected from the

group of the tyrosine kinases and Raf kinases.

20 15. Use according to Claim 14, where the tyrosine kinases are TIE-2,
VEGFR, PDGFR, FGFR and/or FLT/KDR.

16. Use according to Claim 14 of compounds according to Claim 1, and
pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-

20 pounds according to Claim 1.

17. Use according to Claim 16 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of TIE-2,
VEGFR, PDGFR, FGFR and/or FLT/KDR by the compounds accord-

35 ing to Claim 1.



30 pounds according to Claiml. 17. Use according to Claim16 for the
preparation of a nedicanent for the treatnent of diseases which are

i nfluenced_by inhibition of TIE-2, VEGR PDGFR, FG-R and/or FLT/KDR by the
conpounds HOFY973ES i ng to Claim 1. WD 2005/ 097755 PCT/ PEPITUE - 83
18. Use according to Claim16 or 17, wheB8-the disease to be treated is a
solid tunour. 5 19. Use according to Claim 18, where the solid tunour
originates from the group of tunours of the squanobus epithelium the

bl adder, the stonmach, the kidneys, of head and neck, the oesophagus, the
cervix, the ti§yrdlse acoeedingitadilpine 161ard 7, wWhere the\disgage fo bereeaiedis dte, the
uro- genital tract bMIrrphati c system the stonmach, the |larynx and/or the
10 lung. 20. Use according'to Claim18, where the solid tunour originates
from the group nonocytic | eukaem a, |ung adenocarci noma, snall-cell 15 |ung
carcinomas, pancreatic cancer, glioblastomas and breast carci- noma. 21. Use
accor di to di%i Msesacearding torﬂga@mnsdwharﬂ)tme slidfumale origingtes iom he group

of | ung *adenocarcinoma, snall-cell lL.ung carci nomas,,. pan: creatic, cancer,

gl i obl ast omas, colt%‘?lgﬁ%pcgﬁtb'ﬂylﬁﬁf?f h'}eeg%areglﬂ%?gﬁlﬁ%ﬂ&n'%gwé%@eaccor di ng
to Gaimi16 or 17sifigerk thekidlicyaasPnéad Bid HerR! #d desophablisiHe ivikhe bl ood
and i mune system 23. Use according to Claim22, where the tunour .
origi nates from t tise Byrgido the miestne theripadrothecbiaindhe prastat)tlanconyel oti

| eukaem a, acute | atic, | eukaem a and/ or, chronic | hatic | eukaem a,

24. Use accordi ngﬁ@%@%%'&@i‘?“?@ﬁﬁ% the sigmach. %gR@'YBF%‘Q thg  which
angi ogen&i s is i rmlld_cat ed.

C 20. Use according to Claim 18, where the solid tumour originates from

the group monocytic leukaemia, lung adenocarcinoma, smail-cell
15 lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

21. Use according to Claim 18, where the solid tumour originates from
20 the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

22. Use according to Claim 16 or 17, where the disease to be treated is a

tumour of the blood and immune system.

23. Use according to Claim 22, where the tumour originates from the

group of acute myelotic leukaemia, chronic myelotic leukaemia, acute

30
lymphatic leukaemia and/or chronic lymphatic leukaemia.
24. Use according to Claim 16 or 17 for the treatment of a disease in
which angiogenesis is implicated.
35

25. Use according to Claim 24, where the disease is an ocular disease.



35 25. Use according to Claim24, where the disease is an ocul ar di sease. WO
20051097755 PCT/ EP2005/ 002746 -84 26. Use according to Claim116 or 17 for
the treatnment of retinal vasculari- sation, diabetic retinopathy,

age-i nduce‘gog‘@‘s%@fs degeneration 5 and/or inflammuatory dpeERpResonTss Use
according to alm36, where the inflanmmtory di sease origi- nates fromthe

group rheumatoid arthritis, psoriasis, "¢0Ontact dermati- tis and del ayed
hypersensitivity reaction. 10 28. Use according to Claim16 or 17 for the
treatment of bone pathol o- gies, where the bone pathol ogy originates from
the group osteo- sarcoma, osteoarthritis and rickets. 15 29. Use of
conpounds of the fornula | according to Caiml and/or physiologically

accept abl e sats.s dsslasodrdiricete Cladmeld of OF fdrithe tresihaent oft ietinabéastutardi canent
for the treatnment of solid tunmours, where a 20 therapeutically effective

amount of a conpdigiignotliabeticrelinppathy, age-insiperdira@andegenasati®hat i on with a
conpound fromthe rﬁ{’@ﬁjﬁ'ﬂéﬁ"%ﬁaﬁ éirsgggg%recept or nodul ator, 2) androgen

recept og nodul at of tor nodul ator, 4) cytotoxic agent, 5)
anti proliferative agent, 25 6) prenyl-protein transferase inhibitor, 7)
HMG- CoA reductase in- hibitor, 8 HV protease inhibitor, 9) reverse
transcri pt ase27.nhiy$e aocordingitolOlimuwia, mheratiog oflenesatory disesse@rigi-30 30. Use

accept abl o salts FAES oM HRarobRIRE Ao Brivels: BRRITERIS (oA TR cament
amount o o compound oSO P e R gt T e T combi nati on i th
radi ot herapy and a conpound from
28. Use abcording to Claim 16 or 17 for the treatment of bone patholo-
Q gies, where the bone pathology originates from the group osteo-
sarcoma, osteoarthritis and rickets.
15
29. Use of compounds of the formula 1 according to Claim 1 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of solid tumours, where a
20 therapeutically effective amount of a compound of the formula | is
administered in combination with a compound from the group 1) oes-
trogen receptor modulator, 2) androgen receptor modulator, 3) reti-
noid receptor modulator, 4) cytotoxic agent, 5) antiproliferative agent,
6) prenyl-protein transferase inhibitor, 7) HMG-CoA reductase in-
ot hibitor, 8) HIV protease inhibitor, 9) reverse transcriptase inhibitor

and 10) further angiogenesis inhibitor.

30 30. Use of compounds of the formula | according to Claim 1 and/or
physiologically acceptable salts and solvates thereof for the prepara-
tion of a medicament for the treatment of solid tumours, where a
therapeutically effective amount of a compound of the formula | is
administered in combination with radiotherapy and a compound from

35 the group 1) oestrogen receptor modulator, 2) androgen receptor

modulator, 3) retinoid receptor modulator, 4) cytotoxic agent, 5) anti-



"35"the group 1) oestrogen receptor nodul ator, 2) androgen receptor

nodul ator, 3) retinoid receptor nodul ator, 4) cytotoxic agent, 5) anti WO
2005/ 097755 PCT/ EP2005/ 002746 -85 proliferative agent, 6) prenyl- prot ei n
transfera n 7) HMG CoA reductase inhibitor,

i nhi bi tors‘% 20&@@2{,536 tran- scriptase inhibitor and 10) ?ﬁT}tEkie{]ro%%l ogenesi s
i nhi bitor. 5 31. Use according to O aim8%-or 17 for the preparation of a
medi canent for the treatnment of di seases which are based on disturbed TIE-2
ac- tivity, where a therapeutically effecti ve anount of a conpound according

10 A aiml i
hi bi tor - 52, UsRCHRSBYER RGOt CLPERRERBI dNGPr e BB, GRS for mul & |
for 15 the prepacahlreaugfasé mmt&a@wwl‘ﬁmeraa@ mﬁ[sﬁamygtre%rseltﬁa%ses whi ch

are caused, nediated and pr opagat éd ki nases according to
d ai m 32, wher e t sripfRade kihisitor ansd ‘s@)lfadhedanﬁglogeness idtibdooup consi sting of
A-Raf, B-Raf and Raf-1. 34. Use according to Caim 32, where the diseases
are selected fromthe group of the hyperproliferative and

non-hyper pr ol &1 er gij e difea ﬁggiauﬂse §|517>‘@ﬁ Cpfr@b%di‘i%nt O?H%ﬁ?emr 34,

where the di séase IS cancer” cco al m ere the

di sease is non- cafet ¢iie tredtmerRfHiseddes mcnrade besé@oﬁlcﬂstmrﬁéﬂ TiE20c-36,
where the non-cancerous dis- eases are selected fromthe group consisting of

psoriasis, arthrit¥iy, inflammation, endometriosis, scarring, benign

prostatic hyperpl gaLa, a%?eraB‘m{‘é’élﬁfgéfFeactwg'a?ﬁoaun‘?%fac%tn%c';“T%H“Sc Brafgees and

i muno-
Claim 1 is administered in combination with a growth factor receptor

inhibitor.
™
S
32. Use according to Claim 13 or 14 of compounds of the formula | for
15 the preparation of a medicament for the treatment of diseases which

are caused, mediated and/or propagated by Raf kinases.

33. Use according to Claim 32, where the Raf kinase is selected from the
20 group consisting of A-Raf, B-Raf and Raf-1.

34. Use according to Claim 32, where the diseases are selected from the

group of the hyperproliferative and non-hyperproliferative diseases.

25

O

35. Use according to Claim 32 or 34, where the disease is cancer.

36. Use according to Claim 32 or 34, where the disease is non-cancer-
30 ous.

37. Use according to Claim 32, 34 or 36, where the non-cancerous dis-
eases are seiected from the group consisting of psoriasis, arthritis,
inflammation, endometriosis, scarring, benign prostatic hyperplasia,

35 immunological diseases, autoimmune diseases and immuno-

deficiency diseases.



deficiency di seases. WO 2005/ 097755 PCT/ EP2005/ 002746 -86 38. Use according
to one of ains 32, 34 or 35, where the diseases are selected fromthe
group consj sting of brain cancer, |lung cancer, 5 squanous_cell cancer,

bl adder caW@éI5MYSFric cancer, pancreatic cancer, hepatGERRYWRMWZT6 ong
cancer, colorectal cancer, breast can--8ér-, head cancer, neck cancer,
oesophageal cancer, gynaecol ogical cancer, thyroid cancer, |ynphoma,
chronic | eukaem a and acute |leu- kaema. 10 15 20 25 30 35

38. Use according to one of Claims 32, 34 or 35, where the diseases are
selected from the group consisting of brain cancer, lung cancer,

squamous cell cancer, bladder cancer, gastric cancer, pancreatic

5
cancer, hepatic cancer, renal cancer, colorectal cancer, breast can-
cer, head cancer, neck cancer, cesophageal cancer, gynaecological
cancer, thyroid cancer, lymphoma, chronic leukaemia and acute leu-
kaemia.

10
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15
20

25
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35



