5 10 WD 2005/ 049603 PCT/ EP2004/ 012076 -1 Pyrrole derivatives BACKGROUND OF
THE | NVENTI ON The invention had the object of finding novel conpounds havi ng
val uabl e roperties, in partictdar those which can be used for the
preparatio Q00599 arrent s.  The present invention rel atPSIBRBOHEMYT6nds and
to the use of compounds in which the i.qhi bition, regulation and/or

nodul ati on of kinase signal transduction, in particular by serine/threonine
ki nases, plays a role, 15 furthernore to pharmaceutical conpositions which
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phosphoryl ation is a fundanmental process for the regulation of cellular
functions. The coordinated action of both protein kinases and 25
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activity of BRCKGROUNDIOF THEIRVENTION of the predom nant roles of

pr ot ei phosphorylation is in signal transduction, where extracellular
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The present invention relates to compounds and to the use of compounds

C

in which the inhibition, regulation and/or modulation of kinase signal

transduction, in particular by serinefthreonine kinases, plays a role,

15 furthermore to pharmaceutical compositions which comprise these com-
pounds, and to the use of the compounds for the treatment of kinase-
induced diseases.

20 The invention relates to the compounds of the formula [ as inhibitors of Raf

kinases.
Protein phosphorylation is a fundamental process for the regulation of
cellular functions. The coordinated action of both protein kinases and

C 25 phosphatases controls the degrees of phosphorylation and, hence, the
activity of specific target proteins. One of the predominant roles of protein
phosphorylation is in signal transduction, where extracellular signals are
amplified and propagated by a cascade of protein phosphorylation and

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

The p21™ gene was discovered as an oncogene of the Harvey (H-Ras)
and Kirsten (K-Ras) rat sarcoma viruses. in humans, characteristic muta-
tions in the cellular Ras gene (c-Ras) have been associated with many

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



20 C 25 30 35 tively active, have been shown to transformcells, such as,
for exanple, the murine cell line NIH 3T3, in culture. The p2l1 ~ oncogene
is a major _contributor to the devel opnent and pro- gression of human solid
car ci nomas AWM} ated in 30% of all human carci non®STRERPUEOA2EE ot |
(1994) Ann. Rep. Med. Chem, 29, 165-74;2Bos. (1989) Cancer Res., 49,
4682-9). In its normal, unnutated form the Ras protein is a key el enent of
t he signal transduction cascade directed by growh factor receptors in

al nost all tissues (Avruch et at. (1994) Trends Biochem Sci., 19, 279-83).
Bi ocheni cal | yivelgactive, hayribaen shawbite dtangtorp ¢rlisnguph aselah exarwleycl i ng

bet ween a GTR- Ival - bound resting formis strictly
controlled b@%ﬁ@@ﬁ%@éﬁ%ﬁ%ﬁi@ %re'i ty and ot her regul atory pro-
teins. The Ras gene product binds to guanine triphosphate (GIP) and guani ne

di phosphat e é_GDP) and hydrolyses GIP to GDP. Ras is active in the GIP-bound
state. . n t hdhrpRihtivanogena iscamaer eantlibytor tethendenpiopment &TPpse- activity

e e B e SO EAE at A P PR eyt 2

ki nase. This fi | kehza t hese
mitants ( MgSoaaiomae (BORyTBEART S KR RerE MR oem, 29 1054 LY ! Roe
pr ot 0- oncogetastiancs Red. u48148859) Yn itstracmal-Uukmiutate form: thenRagene in
order to transduce growmh and differentiation signals initiated by

receptor- an@ 8 isct key slemepof the signabtransdiudion saseaga dlirestadiby ot es.

one. “bur 1 nDroVSIRERT3abeblc AeREEI YaHAT AkutAs: i TFéad) g o7

protein (Ser/Bid¢herts S@seicagomyy Wel | characterised. It has been shown that
@i biting the effect of active Ras by inhibiting the Raf kinase signal -
g pat hway by admi nistration of deactivating antibodies to Raf kinase or

by co- expr syl o o dRmiant, negatl ve RAl e 13RGing prafih "3 o 1 ve VO
15 between a GTP-bound activated and a GDP-bound resting form is strictly
controlled by Ras endogenous GTPase activity and other regulatory pro-
teins. The Ras gene product binds to guanine triphosphate (GTP) and
guanine diphosphate (GDP) and hydrolyses GTP to GDP. Ras is active in
20 the GTP-bound state. In the Ras mutants in cancer cells, the endogenous
GTPase activity is reduced and the protein consequently transmits con-
stitutive growth signals to downstream effectors, such as, for example, the
enzyme Raf kinase. This leads to the cancerous growth of the cells which
C 25 carry these mutants (Magnuson et al. (1994) Semin. Cancer Biol., 5, 247-
53). The Ras proto-oncogene requires a functionally intact C-Raf-1 proto-
oncogene in order to transduce growth and differentiation signals initiated

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

%0 Activated Ras is necessary for the activation of the C-Raf-1 proto-onco-
gene, but the biochemical steps through which Ras activates the Raf-1
protein (Ser/Thr) kinase are now well characterised. It has been shown
that inhibiting the effect of active Ras by inhibiting the Raf kinase signal-

35

ling pathway by administration of deactivating antibodies to Raf kinase or

by co-expression of dominant negative Raf kinase or dominant negative



10 C 15 20 25 30 35 MEK (MAPKK), the substrate of Raf kinase, leads to
reversion of trans- formed cells to the normal growth phenotype, see Daum
at at. (19948 Trends Bi ochem Sci., 19, 474-80; Fridnman et at. (l

Bi ol . ChemO209584%83)105_8. Kol ch et al . (1991) Nature, PEAGEP2UHN @é’f and
fora review Wi nstei n- Qppenhei ner at at3- Pharm & Therap. (2000), 88,
229-279. Simlarly, inhibition of Raf kinase (by antisense

ol i godeoxynucl eoti des) has been correlated in vitro and in vivo with

i nhi b|t|on of the rom h of a varletg‘(a of human tunour types (Mnia at al.,
Nat . %@é@()?me sitstipde of Baf kinase; lpans todﬁ‘i"ﬁs'cﬂ?a?fdéﬁnﬂ?es

ﬁ?)zol”wﬁ Eﬁif?”rffeés%! [Sthjtné fopion) offith HRREIypR oo ot 40008 i P

serine- and tl*ﬂéﬁd%“Bl&héﬁﬁ‘Scﬁ' @9P4N-80“thﬁ%ﬁ9ét ' @ 9oM) 9B, Grﬁ-}'ﬁiﬁﬁes t hat
stimulate cell growth in a variety of cellular systems (Rapp, et at.

(1988)érn Th@69t1361ﬁ5r8 Kalolbetol ; (TBO1ENatune, 389P426:280 andfar aredew ka (eds )
El sevi

at (1088 CHNaRHpRENEIPeSHa Bhan: Sarisrap=g00dh 2288, “UR e

at. (1990) Inv Curr. Top. Mcrobiol. I'mmunol. Potter and Melchers (eds ),
Berlin, Springer-Verlag 166:129-139). Three isozymes have been

char act eri se@imilafRafinkiBifonlof Réfdinase (By antisesiseatligofiédfijudieatideist haei ds Res.
14: 1009- 1015) A-Raf (Beck, T.W, at al. (1987) Nucleic Acids Res.
15: 595- 609) e&ﬁdsogﬁ!etﬁ (lr@(amhan@n viyp with !nb@tm of e gromth of gjvgriety

o peS TR GPRLAGBR pds g HRED R PRI REAe) g 1o
organs and i ietal. I(199¢)I Clini eeﬁcéhabsham 1hFerBS L 3 tesl, (zw!g AAntisehsB- Raf are
ressed in urogeni tal and brain tissues respect ively (Storm S.M (1990)
cogene 5: dugl. Py, Dwg Rews1 A4 36c0B200VcRItips /b 82 (2001), Br. J. Cancer
85(11); 1754-8).
15
Raf serine- and threonine-specific protein kinases are cytosolic enzymes
that stimulate cell growth in a variety of cellular systems (Rapp, U.R., et al.
(1988) in The Oncogene Handbook; T. Curran, E.P. Reddy and A. Skalka
20 (eds.) Elsevier Science Pubiishers; The Netherlands, pp. 213-253; Rapp,
U.R,, et al. (1988) Cold Spring Harbor Sym. Quant. Biol. 53:173-184;
Rapp, U.R,, et al. (1990) Inv Curr. Top. Microbiol. immunol. Potter and
Melchers (eds.), Berlin, Springer-Verlag 166:129-139).

C 2

Three isozymes have been characterised:

C-Raf (Raf-1) (Bonner, T 1, et al. (1986) Nucleic Acids Res. 14:1009-
1015). A-Raf (Beck, T.W., et al. (1987) Nucleic Acids Res. 15:595-609),
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

30

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
35 urogenital and brain tissues respectively (Storm, S.M. (1890) Oncogene

5:345-351).



-4 Raf genes are proto-oncogenes: they can initiate malignant transformation
of cells when expressed in specifically altered fornms. Genetic changes that
5 | ead to oncogeni c activation generate a constitutivel %Cact ive protein

ki nase rQe’H’g or interference with an N-termna H@ga?qwgzq?@gm atory
domai n of the prote| n (Heidecker, G, ed4-al. (1990) MI. Cell. Biol.

10: 2503- 2512; Rapp, U R, et al. (1987) in Oncogenes and Cancer; S. A
Aaronson, J. Bishop, T. Suginmura, M Terada, K Toyoshima and P. K Vogt
(eds.) 10 Japan Scientific Press, Tokyo). Mcroinjection into NIH 3T3 cells
of onco- genically activated, but not wild-type, versions of the Raf protein

prepar ed W K BeRRE € i oeflebBRS R) Ao R gl GOk Pardlo AR, 00, o2
Onco 15 genegf adits @ﬁ@ﬁ@kpre%se& lnééé@ﬁiéﬁﬂy aHereBifohAs. nget%l&héqﬁe% thit Ter ada,
K. Toyoshl ma, and P. K Vogt (eds.) Japan Scientific Press okyo; Smth,

M . at aleac.'( tbogogenic atiation Gevleratea GIRBIHEBEDY acthe pmle:ndgnm& ants of

B- Raf "Rave been i den i |ed vari o t s _of hunan cer, for exanple
of the | nt es Dy AemOVALO R ANereroRs WHB A TR al beotueregtIot. 1 et al

(2002), Natug 8%%8 %%H%ﬂén BldcRBEG OBt bﬂg@gos)JMBP c?é?tl%uol 10:2503-

10. 1038/ nature e pr om nant’ nut at’i hosphom netic

substituti on25m2tRapbl W& eetal (1987)an Oiwmeneé%a%ancéws\/w Ahrasrmml ts in
constitutive kinase activity and_transformation of NIH3T3 cells,. 30 35 The
process of adgBioRedi §U9§nli'ﬁewhér\¢éﬁ%ﬁén'f°)&5hﬁéﬁlaﬂﬂd%d<v\é‘ﬁéﬁgs) general |y

ool ving. ch R I P R R R R 3D ool 47 BRESC S,
permeabilityg e(‘lldali?r agtibaedupnt néti ifchtyplel Oérs@éné bﬁhé@@f@ﬂtwﬁw@éma and

Xtravisation of plasna conponents | éading to formation of provi - sional
fThrin gel ewithdcsghenichia mltexpres@on)vepttms wesﬂ@tlndnommmmmllttmwron of

Funct i onal o atioriand smgie¥ BB hyrilReste sBBBP ol IE: PEAL (L8019 eposi ti on

of WD 2605/ Oﬁ%ﬁ% and C&reeh 08/ R1AQ/hsom, 3. Bishop, T. Sugimura, M. Terada, K.
Toyoshima, and P. K. Vogt (eds.) Japan Scientific Press, Tokyo; Smith, M.
R., et al. (1990) Mol. Cell. Biol. 10:3828-3833).
Activating mutants of B-Raf have been identified in various types of human

20 cancer, for example of the intestine, the ovaries, melanomas and sarco-

mas (Davies, H. et al. (2002), Nature 417, 949-945; published online 9
June 2002, 10.1038/nature00766). The predominant mutation is a single
phosphomimetic substitution in the kinase activation domain (V599E),

C 25 which results in constitutive kinase activity and transformation of NIH3T3
cells.

The process of angiogenesis is the development of new blood vessels,

generally capillaries, from pre-existing vasculature. Angiocgenesis is

%0 defined as involving (i) activation of endothelial cells; (ii) increased vas-
cular permeability; (iii) subsequent dissolution of the basement membrane
and extravisation of plasma components leading to formation of a provi-
sional fibrin gel extracelluiar matrix; {iv) proliferation and mobiiisation of

35

endothelial cells; (v) reorganisation of mobilised endothelial cells to form

functional capiliaries; (vi) capillary loop formation; and (vii) deposition of



10 C 15 basenent nenbrane and recruitnent of perivascular cells to newy
formed vessels. Nornal angiogenesis is activated during tissue gromﬂh, from
enbryoni c develo nent through maturity, and then enters a peri
relative qie¥543Be during adul t hood. Nor nal anglogen§E§W§9W§”%F§6
activated durlng wound healing and at eé&r- tain stages of the fenale
reproductive cycle. I nappropriate or pathol ogi cal angiogenesis has been
associated with several conditions, including vari- ous retinopathies;

i schem c di sease; atherosclerosis; chronic inflanmmator di sorders;

r heunat oi d abaﬁemngmemmaeamérrecw@%|0é PGf'VéWiérg@fésﬁog"Q‘ﬁfiy fronefl ti ons is
di scussed, és tance, in Fan et al, Trends in Pharmacol Sci. 16:54 66;
Shawer at aI Vol . 2, No. 2 February 1997; Fol kmann, 1995, Nature
Medicine 1:27-31. 20 In cancer, the growh of solid tunors has been shown to
be angi ogenesi s- dependent. (see Fol kmann, J., J. Nat'l. Cancer Inst., 1990,

82, 4-6.) mmor@ahamg?nesmes activaied dgiriog tqssue@gwtlrgénmemmgs is a
strategy bei g wi del ursaed i n ord r,to 5 OVI (n/ ra eutlcs in these
arcas of 25 grealbPmantHiroHeRmaNveaa then sBle @ period,oLIRINE Highyi ogeni o
processes factors (for exanple vascul ar endot hel i al
grow h facto@@?@ghgﬁbgggﬁ@é@brobl ast growth factor bFGF) activate
receptor tyrosine kinases (for exanple VEGFR 2) and signal through the

Ras/ Raf / Mek/ Er k ki nase cascade and protect endot hel i aI cell s agai nst

apopt 05| s (ANQEm aé@nafpgevmgjs 3'§9laﬁt\'€€ted3‘3¥'n@ﬂ9% hegling and@gt Cef- ) .

(2002), OSC| e EP@Q 952;
Hauser, !5 ﬁlsggfefoéﬂﬁé fﬁ%g té?:ra(gtljct%ﬁ cle. \}é%ﬁa %tm%%é Nat ur e
Genet . 16 2 9Byiogepkbisiaspesrt addddiited WIthé(FéEI ¢onditierd tingladi tm|-l n the
ggnal transduction pathway that initiates WO 2005/ 049603 PCT/ EP2004/ 012076
- 5 ous retinopathies; ischemic disease; atherosclerosis; chronic inflammatory

disorders; rheumateid arthritis, and cancer. The role of angiogenesis in

15 conditions is discussed, for instance, in Fan et al, Trends in Pharmacol
Sci. 16:54 66; Shawver et al, DOT Vol. 2, No. 2 February 1997; Folkmann,

1995, Nature Medicine 1:27-31.

20 In cancer, the growth of solid tumors has been shown to be angiogenesis-
dependent. (see Folkmann, J., J. Nat'l. Cancer Inst., 1990, 82, 4-6.) Con-
sequently, the targeting of pro-angiogenic pathways is a strategy being
widely pursued in order to provide new therapeutics in these areas of

C 25 great, unmet medical need.

Raf is involved in angicgenic processes. Endothelial growth factors (for
example vascular endothelial growth factor VEGF or basic fibroblast
growth factor bF GF) activate receptor tyrosine kinases (for example

%0 VEGFR-2) and signal through the Ras/Raf/Mek/Erk kinase cascade and
protect endothelial cells against apoptosis (Alavi et al. (2003), Science
301, 94-96; Hood, J.D. et al. (2002), Science 296, 2404; Mikula, M. et al.
(2001), EMBO J. 20, 1952; Hauser, M. et al. (2001), EMBO J. 20, 1940;
35

Wojnowski et al. (1997), Nature Genet. 16, 293). Activation of VEGFR-2
by VEGF is a critical step in the signal transduction pathway that initiates



10 15 20 25 30 35 tunor angi ogenesis. VEGF expression may be constitutive to
tumour cells and can also be upregulated in response to certain stimli.
One such stimulus is hypoxia, where VEGF expression is ulated in both
tunour and B934 host tissues. The VEGF Iigand actP(& l’gﬁ"‘ﬂmﬂi’ﬁa—z by
binding to its extracellular VEG- bi ndi-ifg- site. This | eads to receptor

di neri sation of VEGFRs and aut ophosphoryl ation of tyrosine residues at the
intracel lul ar ki nase domain of VEGFR- 2. The ki nase donmi n causes a

transfer of a phosphate from ATP to the tyrosine residues, thus providing

bi ndi ng si t edumef a@@’@ﬁﬁﬂ%'ﬁg\/ﬁﬁﬁ @Fmgsmwmsf ba eopstitvtveto JUMQYR g6t el y

o 00001, 3208 iisiPo B B SbIRRAEH RsbST Y Bendly LB HEROH " e - Rt
gene die of wamelsis r%bma whetld VEGF @8 @s@mm@tup(r&@mamiﬁ both tufhbuﬁ' 1997,

Nature Genetics 16, page 293- 29{6{} These m ce show defects in the
for mati;on of anueassasmcahost;msuee be WEGF tiggnd getiealies VEGFReX bypl e enl ar ged

cel s, ConcoRligite o 6 BT ce BRSRUECE B8R0 ik M R dp R0 or of col
growth.  Raf dim@ﬁQétﬁ#ﬂoﬁ?EGﬁﬁé‘éﬁ@éthpﬁo@pﬁé’rngt%tc? %%MF@M&S& tr €am

effector of mtogen signal transduction ncogenes over cone
growt h arr esthe mtradetlulag kimase donbdinadf VEGERH RulThe kitzeseaddrmaint gaubes i t her to
a cellular rruta- tlanéRas rev rtant _cel Is%ﬂor m croj njection of anti - Ras

ant i bodi es (Hangfer af hos&hagg romA4B)tothe Hresing s gicves HaWSRIOKIAING  curr an,

ﬁefhefffﬁés%ﬂwﬁgfﬁé%ss §8ling prafp AR AT BE VB R Sl

320: 540- 543) leeﬁhﬁ@fco fritiestidros arsgm@méﬁeq\n&mahbhaasfmmemgw YoV &, iety of
nmbrane- bound oncogenes and for growth stinulation by mtogens cont ai ned

in serums (991990011 30, April 2000)1986) Nature (London) 320:540-543). Raf-1
protein serine kinase activity is regulated by m togens via phosphoryl ati on
WD 2005/ 049603 PCT/ EP2004/ 012076

15 Mice with a targeted disruption in the B-Raf gene die of vascular defects

during development (Wojnowski, L. et al. 1997, Nature Genetics 16, page
293- 296). These mice show defects in the formation of the vascular sys-
tem and in angiogenesis, for example enlarged blood vessels and

20 increased apoptotic death of differentiated endothelial cells.

Consequently, activated Raf-1 is an intraceliular activator of cell growth.
Raf-1 protein serine kinase is a candidate for the downstream effector of
25 mitogen signal transduction, since Raf oncogenes overcome growth arrest

O

resulting from a block of cellular Ras activity due either to a cellular muta-
tion (Ras revertant cells) or microinjection of anti-Ras antibodies (Rapp,
U.R,, et al. (1988) in The Oncogene Handbook, T. Curran, E.P. Reddy and
A. Skalka (eds.), Elsevier Science Publishers; The Netherlands, pp. 213-

30
253; Smith, M.R., et al. (1986) Nature (London) 320.540-543).
C-Raf function is required for transformation by a variety of membrane-
bound oncogenes and for growth stimulation by mitogens contained in
35

serums (Smith, M.R., et al. (1986) Nature (London) 320:540-543). Raf-1

protein serine kinase activity is regulated by mitogens via phosphorylation



-7510 C15 201 25 30 35 (Morrison, D. K., et at. (1989) Cell 58:648-657),
whi ch al so effects sub-cel- lular distribution (Oah, Z, et al. (1991) Exp
Brain Res._84:403: Rapp, UR, at al. (1988) Cold Spring Harbor S Quan
Biol. 53: 1WOMEYMEIL "1 activating growh factors incl F&3/ER 3‘{4@\1 $der i ved
grow h factor (PDGF) (Mrrison, D. K., -ét-at. (1988) Proc. Natl. Acad. Sci.
USA 85:8855-8859), colony-stimulating fact or (Baccari ni, M, et al. (1990)
EMBO J. 9:3649- 3657), insulin (Bl ackshear, at at. (1990) J. Biol.

g{] em( 1322) lI23|( gmslqzqibB?( 32 dﬁggg C%@%‘%%@éﬁfr aspﬁﬁwfgqrt‘lég‘ggﬁﬁg (Turner
B.C. ot 2t IR RO efPdioftEnt BafiRie i aasckagher | cuki -3

and granul o- cyte cro a e 'col on "MP., at

al. (1990) Ju. RBletlaI (¢988) Cbﬁ*ﬁs&ﬁﬂgﬂats&lsym Q‘u‘aﬁt Brbt @@e'rvs-nentmm of
cells, the transiently activated Raf- PI’OtEI n_ serine kinase translocates

to the peri ndAdkptiag aowhdactess incdude plateletrerived grawthdactor (BBBF)Exp. Br ai n

55 173- 104) . (WBRRsors K g 180T CEL AR ACag SEL oA BR¥BoR AL 00t t ern o
gene expr essicBnyt&indlaakisg factor (Biccalini, M. 18881) (1990%1&50%\09 ss492l

transduction in fultistage carcinogenesis, N burn (ed.), Marcel Dekker,
Inc., New YoBR57ppnsdzoBigekshear RRdf, etbla&:dil anhéanathhmn 265 3215 ption f rom

Ap-I/PEA3 de t rorm ers a tran 0 Jamal ,

et at. &990553355; T Bedviiactst iE GBI Iorfiidh T K @Eﬁ’ﬁ& B ol

chem 384: 20 8 V\Qﬁ_;y . N )

9: 2247- 2250) %f%ﬁthg.‘r&%éa%a {SA 856855882 d@ﬁeerr']djelénﬂti%( ygquFt 8o

activati on by18&t)RroccHatiuhead.ns¢ioySAs8s: 02@7) ambinteng.ﬂpmﬂ andhgkamase C (KC)

n a second initi- ated by grotel n tyrosi ne kinases (Blackshear, P.J., et
(1990) Jcyta macrophage col y-shmulatmg factor (Carroil, M.P., et al. (1990) J.

Biol. Chem. 265:19812-19817).

15
After mitogen treatment of cells, the transiently activated Raf-1 protein
serine kinase translocates to the perinuclear area and the nucleus {Olah,
Z., etal (1991) Exp. Brain Res. 84:403; Rapp, U.R,, et al. (1988) Cold

20 Spring Harbor Sym. Quant. Biol. 53:173-184). Cells containing activated
Raf are altered in their pattern of gene expression (Heidecker, G., et al.
(1989} in Genes and signal transduction in multistage carcinogenesis, N.
Colburn (ed.), Marcel Dekker, Inc., New York, pp. 339-374) and Raf onco-

C« 25 genes activate transcription from Ap-I/PEA3-dependent promoters in tran-

sient transfection assays (Jamal, S., et al. (1990) Science 344:463-466;
Kaibuchi, K., et al. (1989) J. Biol. Chem. 264:20855-20858;, Wasylyk, C.,
et al. (1989) Mol. Cell. Biol. 9:2247-2250).

%0 There are at least two independent pathways for Raf-1 activation by extra-
celiular mitogens: one involving protein kinase C (KC) and a second initi-
ated by protein tyrosine kinases (Blackshear, P.J., et al. (1990) J. Biol.
Chem. 265:12131-12134; Kovacina, K.S., et al. (1990) J. Biol. Chem.

35

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;



Chem 265:12131-12134; Kovacina, K S., et al. (1990) J. Biol. Chem
265:12115-12118; Mrrison, D.K, at at. (1988) Proc. Natl. Acad. Sci. USA
85:8855-8859; Siegel, J. N, et at. (1990) J. Biol. Chem 265;18472-18480;
VO 2005/ 0438b¥0HP080>004/ 012076 -8 5 Turner, B.C., et PSTVERMOITE oc
Natl. Acad. Sci. USA 88:1227). In each-8ase, activation involves Raf-1
protein phosphorylation. Raf-1 phosphoryl- ation nmay be a consequence of a
ki nase cascade anplified by autophos- phorylation or nay be caused entirely
by aut ophosphorylation initiated by bin of a putative activating |igand

to the Faf-11Cede I Gr it abifanT) PeskaNsgoReadoSeicB ik bBYAET Trisach s
or  nei pa - moeRERAafd Tyolyes RRF T lrotdi BpRHlYIaiER, RACk e tpBBRT g

the transductation nedy s tar corglelguense 6f 8Mkiaseasdseate tansplifictiypagtophes- C in turn
nmodul at e bi ochem cal pathways within the cell. Protein phosphoryl- ation

represegnt s opBopdatiereobayiceausad entelyymautophasproryiatioprivitiated byl 15 from

| e t | Lting.finally i |yl . Th [ |
rr aneduct | on DRY 6E e AN SatPE igknb B e Rast, BpuliaRrdaRains "To° Sy Pdant
from the exi shaRsafio FIY sRiRiMbK LRSIy @SolNithiask@ hesabss. scs.

Phosphoryl ati on proteins occurs predomnantly at serine, threonine 20 or
tyrosi ne resiStigrge 2881305-&12).n ki nases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosi ne ki nases. Since phosphorylation is such a ubiquitous process wthin

cel I's dfd si Gree obtheurircipsl enethapisma by whiclyeblulanfdgudattardishsfidoted 25
activity of these pathways, it is currently believed that a nunber of condi-
tjons and/ or trosghdiee transdugtion el exracellular signals aginssithamembiangttheh or

gﬂig- " quent 19 UrBeh@iTal hbEiaPRef Ul VaAIM TR 200 nO 0R HheEBRcRA"
char act er i satgtigh repfeseftsend Eeli@esy WARhGAFASINAS: $i§AtIsadre prebagdtednodul at e
their activity 30 (review article see: \Winstein-Cppenheiner at al. Pharnma.

& Therldp., Hoo0omassule 2o roiggule sesufting §nalihirsa celiilas egponsenpbesrlis whi ch
speci fical ly Lanybit, seoul ate andl of, mmdulate of gualals a0sduction by Raf

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

ses. Phosphorylation of proteins occurs predominantly at serine, threonine

20 or tyrosine residues, and protein kinases have therefore been classified by

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

tyrosine kinases. Since phosphorylation is such a ubiquitous process

within cells and since cellular phenotypes are largely influenced by the
C o5 activity of these pathways, it is currently believed that a number of condi-

tions and/or diseases are attributable to either aberrant activation or func-

tional mutations in the molecular components of kinase cascades. Conse-

quently, considerable attention has been devoted to the characterisation

of these proteins and compounds that are able to modulate their activity

%0 (review articie see: Weinstein-Oppenheimer et al. Pharma. &. Therap.,
2000, 88, 229-279).
The synthesis of small compounds which specifically inhibit, regulate

35  andfor modulate signal transduction by Raf kinases is therefore desirable

and an aim of the present invention.



and an aimof the present invention. WO 2005/049603 PCT/ EP2004/ 012076 -9 5
It has been found that the conpounds according to the invention and sal ts

t her eof have ver% val uabl e pharmacol ogi cal properties while bei
tol erat ed. WHZYEO#LYI ar, they exhibit tyrosine kinase i rﬁi‘f’%?’t“?%‘g‘m%

properties. It has furtherrmre been fowgl-that the conpounds according to
the inven- tion are inhibitors of the enzynme Raf kinase. Since the enzyne is
a down- 10 "'n5 streameffector of p21 , the inhibitors prove to be suitable
i n pharmaceu- tical conpositions for use in human or veterinary nedicine
where inhibition of the Raf ki nase pathway is indicated, for exanple in the

treat nent of | nase.
In particu 1&4‘ 'ﬁé&‘cr}éﬂn%f% S ar éﬂ%ggﬁ:&aﬁﬁgtﬁsqbreaﬂ)nrg%?ﬁg%"%unan and
ani mal  soli dhém@# fave vepy valyabr! pharidchiodicd) propertied whildtseing e@llessi on of
these cancers is dependent upon the Ras protein signal transduction cascade

and t her ef or dolendledpti bl e to treatnment by interruption of the cascade, i.e.
20 by ithhi biting Raf kinase. Accordingly, the compound according to the in-
vention or a pharnaceutically acceptable salt thereof is adm nistered for

the ¢ eat mentnqlarliutansyesy ERMbRIdshS KitgsERhitiiingsropaiguay. especially

cancer, including solid cancers,” such for exanple, carcinomas (for 25
exanpl e of t Htahasuﬂgmerpmnebeee fomrhxythatdlhe bba@dendsnccmmg to tedheent di s-
f or exanp i 1l ous

ease for anpl e 0 d kaem a)_or, .adeno
Caton Sonond] rﬁpﬁf&l%ﬁ&@h@ R iaEBe! kingse %Pﬁé'ﬂ%@péwesw Syt on.

Th d t 30
szﬂ%ﬁ“ﬁp@éﬁmfarfé&ﬁ B F=iHd At ebra/icl e LRI i ragiBbar=n: -
n | . Res. 24|cwa:erh99$|tianel fcbii usellr(ﬂiwm or wwnmﬂej' e dicing wherel $nHiitienl)

duced i nmunadef i ci ency Ik et at. (1998) J Virol, 72: 6406-6413),
|nf ection di s#dke qul'ﬁﬂﬂ?@rﬁai way iy indigated fonrsample ixthgdreatmeot 9 Nat . Cel | .

(B'28|0 2 SI(:i)SEéBé".O?l}igﬁ% F‘%hggfgﬁs%u@ﬂ)&m medlR54 Y RAMESSE In pari&h @l - 30
15 lar, the compounds are suitable for the treatment of human and animal
solid cancers, for example murine cancer, since the progression of these
cancers is dependent upon the Ras protein signal transduction cascade
and therefore susceptible to treatment by interruption of the cascade, i.e.
20 by inhibiting Raf kinase. Accordingly, the compound according to the in-
vention or a pharmaceutically acceptable salt thereof is administered for
the treatment of diseases mediated by the Raf kinase pathway, especially
cancer, including solid cancers, such as, for example, carcinomas (for
C 25 example of the lungs, pancreas, thyroid, bladder or colon), myeloid dis-
eases (for example myeloid leukaemia) or adenomas (for example villous
colon adenoma), pathological angiogenesis and metastatic cell migration.
The compounds are furthermore suitable for the treatment of complement

activation dependent chronic inflammation (Niculescu et al. (2002) Immu-

%0 nol. Res., 24:191-199) and HIV-1 (human immunodeficiency virus type 1)
induced immunodeficiency (Popik et al. (1998} J Virol, 72: 6406-6413),
infection disease, influenza A virus (Pleschka, S. et al. (2001), Nat. Cell.
Biol., 3(3):301-5) and Heliobacter pylori infection (Wessler, S. et al.

35

(2002), FASEB J., 16(3): 417-9).



WO 2005/ 049603 PCT/ EP2004/ 012076 -10 5 10 C 15 20 0 25 30 35 Surprisingly,
It has been found that conpounds according to the invention are able to

i nteract wi.th S|9nalllng pat hways, especially the S|gnaII|n ﬁPathways
descri bed WO preferably the Raf kinase signalli R§T 5&? 04276 The
conpounds according to the invention préderably exhibit an ad- vantageous
bi ol ogi cal activity which can easily be denonstrated in enzyne-based
assays, for exanple assays as described herein. In such enzyne based
assays, the ounds accordlnqeto the invention prefera- bly exhibit and

cause an i nhoBIRASICS # Bae beghternd dhalcempeungsanreniing tgg,he IMeHtiol| ues in a
bl bl
the. ﬁangnéfgrgﬁer gB80Sh@rapt i SidhalToBaiivals ARER e BIBINE D %0 2 '

rel evant for paﬁfwayssdesd:nbedmemmp@fmbw thelRafanase Bighalibigqiathng to the
invention are suit- able for theg:i)ro hill axis and/or treatnent of diseases

that are depw@¥embe compawundsfcgo 0 thenigveatiomareferaply axbibd@n a#¢- wi th one

Celates to conpRlrhys Hidbde Lﬁ&{ﬂ%ﬁﬁ’@“ Ran GRS ondi BRI o, "o
i nhi bi tors, Bhﬁ%ﬁéﬂiﬁsﬁdaéssb?é“fbl‘ beam plePhsddip a%sl @8rieAtherBf Iayeén descr i bed
her ei n. The I nvention therefore pref erably relates to conpounds according

to the invenenzymesasedrassays, the compdindsraccopdieg éo éhe iventien pnéfieba-t ors, of
t“npR::g]kt g;@&%&"*ﬁ@n“’%édﬂ%@%ekﬁnéﬁﬁ‘bé"m‘baé#%&%{c&agi%Lénfhﬁ?w%er oled txﬁfgf t ably
to conpounds%sé’cor‘?sfml% g'g't IeTQ@%%{Bfgf;]Hrg@E} "ﬁgtﬁr%b]e'%%law % o?/s,
preferably asarslpréferalsly in the nammolamaﬂgé%af ki nases sel ect ed f romthe
roup consisting of A-Raf, B-Raf and C-Raf-1. The invention par-
As discussed herein, these signalling pathways are relevant for various
15 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.
20 The present invention therefore relates to compounds according to the in-
vention as promoters or inhibitors, preferably as inhibitors, of the signalling
pathways described herein. The invention therefore preferably relates to
compounds according to the invention as promoters or inhibitors, prefera-
C 05 bly as inhibitors, of the Raf kinase pathway. The invention therefore pref-
erably relates to compounds according to the invention as promoters or
inhibitors, preferably as inhibitors, of Raf kinase. The invention still more
preferably relates to compounds according to the invention as promoters

or inhibitors, preferably as inhibitors, of one or more Raf kinases selected

30
from the group consisting of A-Raf, B-Raf and C-Raf-1. The invention par-
ticularly preferably relates to compounds according to the invention as
promoters or inhibitors, preferably as inhibitors, of C-Raf-1.

35

The present invention furthermore relates to the use of one or more com-

pounds according to the invention in the treatment and/or prophylaxis of



ticularly preferably relates to conpounds according to the invention as
pronoters or inhibitors, preferably as inhibitors, of CGRaf-1. The present
invention furthernore relates to the use of one or nore cg ounds

accordi ng F%£Fwam¥ﬁg%ntion in the treatnent and/or propﬁ ﬂ%@é@#ﬁlQﬂ5

2005/ 049603 PCT/ EP2004/ 012076 -11 5 10115 20 25 30 35 di seases, preferably
t he di seases described herein, that are caused, nedi- ated and/or propagated
by Raf kinases and in particular diseases that are caused, nedi ated and/ or

ted by, Raf ki .ed f t he | st f A-Raf,
B Raf Jand. C HineaseS REIGREbA e S ant dRar Re TS e TR B P8P i EHF it o ¢ vio
g 0ups, hypeighu bhiie BroplSdted by Hear UNASSPER) ] BARELILP SLcRESThat rd (NI S
connect 1 on, psori asi s, arthritrs, In lam mat 1 on, endonetri osl s, scarri ng,

beni gn pr ost shusediymediated and/or propagated by Raf kinasesssslectedtfioonmthene di seases
and i mmunodefi ci ency di seases are regarded as non-cancerous di seases, of

whi ch g thri @reup cansighngof Hrikal, BrRalaad sgRakl. dhedisgasesdisqussftine di seases
e detic ol '
non- hyper pr o7& £E Vel ¢FRREAnAY i 3iits) nfdBrolBtretye and noticer | | ung

cancer, squamyperpitliferstaRciceades dd this cofneetion, PROFBER, BRAGES, infl@ncr eati ¢
cancer, hepatic cancer, renal cancer, colorectal cancer, breast cancer,

head cancer, M0 eademelrieris,nasdrRe | benigm perstatiy Ryrerplasia, caImunote@ir |

thyroi d cancer, . - chropnic | eu- en nd.acute | eul @ are to be
regarde1 as %g}]gg?é%ggggqatﬁggﬁﬁgﬁgdgﬁa%%? qlé\ﬁi trcrwﬁé{fo&de@g@g‘\cydi? vk%g(r]gé_ as

hyper pral i f erggardedHsSRGReanceroRs disddass, SANRRhAHAR! InfRinthatior - ,
especially cancerous cell growh nmediated by Raf kinase is a disease which

:él a target aohundiegisakdisaases,atvimmunetisepses apdnmmunogeficiency kis-ef or e

tes t d ding to_ the inventio di ts. and/
Tedi canent actiFE A6 YPURNLIRGEIRY AR dopriRarRiRiTeaRle GHSERSRHA IS s of the

sai d di seasegopRdcfich, (Br8inShdel, IGRGRAHBES squamous cell cancer, bladder

15 cancer, gastric cancer, pancreatic cancer, hepatic cancer, renal cancer,

colorectal cancer, breast cancer, head cancer, neck cancer, oesophageal
cancer, gynaecological cancer, thyroid cancer, lymphomas, chronic leu-
kaemia and acute leukaemia are to be regarded as cancerous diseases,
20 all of which are usually regarded as hyperproliferative diseases. Especially
cancerous cell growth and especially cancerous cell growth mediated by
Raf kinase is a disease which is a target of the present invention. The pre-
sent invention therefore relates to compounds according to the invention
L— 2t as medicaments and/or medicament active ingredients in the treatment
and/or prophylaxis of the said diseases and to the use of compounds
according to the invention for the preparation of a pharmaceutical for the
treatment and/or prophylaxis of the said diseases as well as to a method

for the treatment of the said diseases which comprises the administration

30
of one or more compounds according {o the invention to a patient in need
of such an administration.
It can be shown that the compounds according to the invention have an
35

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

pounds according to the invention are administered to a patient having a



according to the invention for the preparation of a pharnmaceutical for the
treat nment and/ or prophylaxis of the said diseases as well as to a nethod
for the treat rrent of the said di seases which conprises the adm nistration

of one or lr;?dg‘unds according to the invention to RAles need of
such an adm n| s ration. It can be shown that the corrpour?l’ S ac@g}r%ioﬁ% to the

I nvention have an anti proliferative atdron in vivo in a xenot ranspl ant
tumour nodel. The com pounds according to the invention are adm nistered to
a patient having a WO 2005/ 049603 PCT/ EP2004/012076 -12 5 10 15 20 25 30 35

WPt i on"geebTpRpERTE R re b forBininb o bR yimbR ! Bfelugpn; 1 ° o

transpl ant r gife@irhatior?assssiatebagtcallytipRoselifliatifediseass ol igRmitr , et c. The
present conpounds are suitable for prophylactic or therapeutlc S_rposes

used her ei n, transplest fﬂjemtroemrmum!qwcajsi@mage dlaet;rts$way@uo|airpet;xx mei on of

di seases and tre%gment of re-ex St?l Eg qpﬁlf ﬁ The Eﬁventlon of prolif-
eratiog i s abH¥ HOWOHH ﬁ‘r%ﬂ“.!@ § ¥1aCho8 thef@PEHUES PHIRRFSS0 t he

i nvention priaglyded Hetgirt MYt RM™latPbnP S Lsedté PareP to bBIh SRedBRIiGn bp Prevent
the growth of tunours, prevent netastatic growth, dimnish restenosis

associ at ed wiliseases and\eesatmeat oﬁmegexnghngecondlﬂbMQ r'Tree prestention log pmdrhao unds

are used for the trea nent of Qi ng. di seases st abi lisin | mprovi ng
the clinical e@m'ér?& smvediRy ﬁ&f’ﬁ‘éﬁfaq* ﬁ |Q9?Prq,‘88 ‘Béﬂ‘%ng to any

manmal i an Spﬁf\) fition r%‘?lror‘i‘ﬁ‘f’r@bévé}apﬁi%hﬂﬁf 6’ve?P8Fs'e e fB?rh 'Ié"(d Mre%léﬁ?”s

r odent ﬁp I nc I ng rats an ansters; I'tS COWs,
C.

cats, agfowtn &t hgmeurs, pfevemmtasthtn&@romm@imm &lstemmt | gat | ons
providing a rmdel for treatment of human di sease. The susceptibility of a
&rt i cul ar capsogiatedrwitl famliovascHlar furgetpeisn Adernatively, the compounds

are used for the treatment of ongoing diseases by stabilising or improving
the clinical symptoms of the patient.

15
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

20 interest for experimental investigations, providing a model for treatment of

human disease.

The susceptibility of a particular cell to treatment with the compounds
C 25 according to the invention can be determined by in vitro tests. Typically, a

culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow
the active agents to induce cell death or to inhibit migration, usually

30 between about one hour and one week. In vitro testing can be carried out
using cultivated cells from a biopsy sample. The viable cells remaining
after the freatment are then counted.
The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient

35 considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally



according to the invention can be determned by in vitro tests. Typically, a
culture of the cell is conbined with a conpound according to the invention

at various_co trations for a period of time which is fficien o allow
t he activewglg@ﬁgg"%”% i nduce cel|l death or to inhibit m 5?3@"6%",4%6%"Gé||y
bet ween about one hour and one week. Inl¥ktro testing can be carried out
using cultivated cells froma biopsy sanple. The viable cells renaining

after the treatnment are then counted. The dose varies depending on the

speci fic compound used, the specific k6 disease, the paiient status, etc. A
Cher apeut | o BBQEes yitlia SoriSabla faduition Fesceuiel: (P E@IamAaEd dthe
undesired ce ' | - he. ' e ' Laby gy of the
pat  ent 15 mie apdubpoftetlchorin et birdeH and in e BBl

PCT/ EP2004/ O&88stttially Iiv Gofe WIAdésiretDcdlls 8@ ddecledtintbetodpti| a consi derabl e
reduction has occurred, for exanple an at |east about 50%reduction in the
cell bugrden, and may be continued until essentially no nore undesired cells

ar e defect edchp i RithindiPbr & BRrbf FahLAIGRI Uinfhy Aol BPAbiriigRRAuCt | on

pat hway and racti ons betWwee s SIg

transduct i onjrpaidttiomns betdseduariaed Signal ransdutiiva piNeaR eGridus isaldre nodel s
or nodel systens, for exanple cell “culture nodels (for exanple Khwaja et

al ., EMBO, 198t hame deveseparBsuitatie masels or arodet aysigensi toraxemple celior exanpl e

cert ai st aguite RGSTs, (it aameid KolRs pLAT BMBhG o By 226555 Bbponnas
can be '8t i || seshelsioptgasodric SRS ok chbiets WNte &1 A Oiaspire, Scophens et

at., Biochemcal J., 20 351, 95-105). The conpounds according to the
i nvent i on ca20a¥Vead767ak ddr the detargenatiorf of cartainistagds indbe sipnandent  si gnal

(ansducti on, pat uays [nani mls andior cell, cultur e, odel o Qo i the
moduiate the signal (for example Stephens et al., Biochemical J., 2000,

15 351, 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.

20
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example

25 Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

O

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

%0 able, for example Walters et al., Nature Drug Discovery 2003, 2; 259-266).
In scintillation proximity assay (Sorg et al., J. of. Biomolecular Screening,
2002, 7, 11-19) and flashplate assay, the radiocactive phosphorylation of a
protein or peptide as substrate with YATP is measured. In the presence of
35

an inhibitory compound, a decreased radioactive signal, or none at all, is

detectable. Furthermore, homogeneous time-resolved fluorescence reso-



this application. Measurenment of the kinase activity is a technique which is
well known to the person skilled in the art. CGeneric test systens for the

det er m nat e kinase activity using substrates, hi st one
(for exarrp*'g%'%méggsﬂp et al., FEBS Left. 1996, 399, 3, p‘éé@?"%@%%g‘) or the
basic nyelin protein are described imthe literature (for exanple

Canpos- Gonzal ez, R and denney, Jr., J.R 1992, J. Biol. Chem 267, page
14535). For the identification of kinase inhibitors, various assay systens

250- 260). | PEAS PRGN AATBIE T Dt R L gUEs R Poprisalis Oy ¥ =00 =
Bi onol ecul arte%ﬁhéﬁgié&are s”tﬁfé%#e ds a%&axlﬁ?etﬁ'é@% difs BPLALE @%@Molé&uﬁan
radi oacti ve phosphorylation of a protein or peptide as substrate with yATP

i s neasur ed. Streening, 2002eh®&-234). an i nhi bitory conpound, a decreased
radi oactive @iﬂ%nal , Or._none det ect abl e. Furthernore,  honbgeneous

[ I1, is
ti me-resol ve Qrmmwﬁ%dgwmﬂﬁﬁ S yspEpeeiRNOPISAEMI- - 14 C 5 10

15 20 € 25 3 -
pol ari sat ton RERs PAGHITREEY Ao ABTBIAGEONY ARG AHodphaskalar, o o
J. of Bi onol eghstedte. Teis&imding canBldeté8fediitherlliiningseanc@dsipged | ve ELI SA

assay net hods use specific phospho-anti- bodies (phospho- ABs%m The
phospho- AB b$egencopgrpxidasesionigaied patiineep ansibogdy dRosp et abj g can be

detected by il umi i a second peroxi dase-conj ugat ed
anti - shgep ﬁ[ﬁ%&a&%%@?ﬁﬁgﬁ-@@@oz, Bi ochem J., 2002, 366.977-981).
There 3 e many di seases associated with deregul ation of cell proliferation

and cell death (apoptosis). The conditions of interest include, but are not
limted to, Therefane manygiscases asapaatatbwitic derefjulgtioroot tall proliferation are

and cell death (apoptosis). The conditions of interest include, but are not
limited to, the following. The compounds according to the invention are

15 suitable for the treatment of a variety of 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 blood flow through
that vessel, for example in the case of neointimal occlusive lesions. Occlu-

20 sive graft vascular diseases of interest include atherosclerosis, graft coro-
nary vascular disease after transplantation, vein graft stenosis, peri-anas-
tomotic prosthetic restenosis, restenosis after angioplasty or stent place-
ment, and the like.

C 25

PRIOR ART

30 SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

35



suitable for the treatnent of a variety of conditions where there is prolif-
eration and/or mgration of snooth nuscle cells and/or inflamatory cells
into the i er of a vessel, resulting in restri &2{1}0(1”0\/\/

t hr ough ﬁi’t%@ggﬁ for exanple in the case of neoint ﬁ?& F 6‘?’3@7?@

| esions. Qcclu- sive graft vascul ar di-sHases of interest include

at heroscl erosis, graft coro- nary vascul ar di sease after transplantation,
vein graft stenosis, peri-anas- tonotic prosthetic restenosis, restenosis
after angioplasty or stent place- nent, and the |like. PRI OR ART SUMVARY OF
THE | NVENTI ON The invention relates to £ unds of the formula I WO

2005/ 049603 PCT/ EP2004/ 012076 -15 5 H N X-Ar | in which Ar denotes

phenyl , naphthyl, biphenyl or Het, each)sa ikCRris un- 10 substituted or
nono-, di-, tri-, tetra- or pentasubst'tuted by R, C X denotes -0-, -5-,

-(CH2) . -, -C(=0) - -CH(OH) CFE(S:HZ Oy -ACR), -, -(CH)nS, -S(CG2), ,
L TR o T s TR R L P
-CH2- Ar or -CH2-Ar-X-Ar, Y H
in which
Ar denotes phenyl, naphthyl, biphenyl or Het, each of which is un-
10 substituted or mono-, di-, tri-, tetra- or pentasubstituted by R,
X denotes -0-, -S-, {CHy)n-, -C(=0)-, -CH(OH)-, -(CH2),0-,
C -O(CH2)n-, -(CH2)»S-, -S(CHz)n-, -(CH2)sNH-, -NH(CH,)-,
~(CH2)nNA-, -NA(CH:)n-, -CHHal- or -C(Hal),-,
15 Y denotes O, S, CH-NO,, C(CN), or N-R*,
y4 denotes -Ar, -Ar-X-Ar, -CH,-Ar or -CH,-Ar-X-Ar,
Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4
N, O and/or S atoms,
”0 R’ denotes A, Ar', OR®, SR®, OAr, SAr, N(R®),, NHAr, Hal, NO,,

CN, (CH2)mCOOR?, (CH2)mCON(R?)2, COR?, S(0)mA, S(O)mA",
NHCOA, NHCOAr, NHSO.A, NHSO,Ar, SO.N(R%),
-O-(CHa)y-NHz, -O-(CHz),-NHA, -O-(CHa);-NA;, -NH-(CH2),-NH;,
-NH-(CHa),-NHA, -NH-(CHa),-NA;, -NA-(CH,),-NH,,

C 25 -NA-(CH2),-NHA, -NA-(CH,),-NA,;, -O-(CH,),-Het' or Het',
R? denotes H, A or -(CH,).Ar,
R* denotes H, CN, OH, A, (CH.)»Ar", COR® COAr, S(O)mA or
S(O)mAT",
30 Ar' denotes phenyl which is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted by A, Ph, OH, OA, SH, SA, OPh, SPh, NH,,

NHA, NA,, NHPh, Hal, NO,, CN, (CH,)»COOH, (CH;),COOA,

(CHz)mCONH,, (CH2)»CONHA, CHO, COA, S(O)nA, S(O)mPh,
35 NHCOA, NHCOPh, NHSO,A, NHSO.Ph or SO;NH,,



Het denotes a nono- or bicyclic aromatic heterocycl e having 1to 4 N O
and/or S atons, R denotes A, Ar', OR3, SR3, OAr', SAr', N(R3)2 NHAr, Hal,
NO2, 20 CN, 2) MDOOR3, (CH2) nCON(R3) 2, COR3, S(O),,, gmﬁ\r NHCOA
NHCOAr , NH¥ER! & Ar', S02N(R3)2, -0-(CH2)P NH2, -O F % 0. (CH2) p
NA2, -NH (CH2)P NH2, -NH (CH2)P NHA, -+ (CH2) P NA2, -NA-(CH2)P NH2, 25
-NA- (CH2) 0-NHA, -NA-(CH2)P NA2, -O(CH2), Het' or Het', R3 denotes H, A or
-(CH2)" Ar, Rdenotes H CN OH A (CH)mAr', COR3, COAr', S(OnmA or

S(O mAr, 30 ﬁ{l denotes phenyl whjch is unsubstltut ed or pono-, di-, tri-,
tetra- or asubsti’?’ﬂﬁ’t@a Aheny] which igjynsypstitaied ‘B'A“OE'P’h di-pHrisuppti-  NHA,

NA2, NHPh, ( CH2) MCONHA,
CHO, COA S(OrrA s %ﬁwﬁméﬁﬁw H'EEQA Aor SCENFR, WD
2005/ 049603 Ret/ EPZOGéﬁ&ég@?ﬁonad)&:hE sh&hrhﬁec?ﬁet%!ﬁo@&i@haaiagot gs4 pha@ny| whi ch

I S unsubstituted or nono-, di- or trisubsti- tuted by A Hal, CN, COOR,
COOH, NH2, NC2, OH o@ndiar S-atomsgwiigre @axbaﬂmlnaegﬁmmceddwerocycle

By
havinglto4N 0 nono-, di-
or trisubstituted b@%gﬁt“%@@z\i b E(’%H??q *6?&%3?“% =NH,
=N-CH, =N- QA and/or sRHENOHSNIOA bR@lor cArstiiyPbRyged [ab), havi ng 1to 10 C
atons, in which, in addition, 1-7 H atons may be repl aced by F and/or

chlori ne, HaA denot edemteaa,lk}{kha@lmgﬂ to h0 deatomes; i which, 2n @addgion, irdenot es 0,
1 or 2,

10

H atoms may be replaced by F and/or chlorine,
Hal denotes F, Cl, Bror|,
n denotes 0, 1, 2 or 3,
C m denotes 0, 1 or 2,
p denotes 1, 2, 3 or 4,
15 and pharmaceutically usable derivatives, solvates, salts and stereoiso-
mers thereof, including mixtures thereof in all ratios.

The invention also relates to the optically active forms (sterecisomers), the

20 enantiomers, the racemates, the diasterecmers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert sclvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,

25 mono- or dihydrates or alkoxides.

O

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and atso so-

30 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 oligopeptides and which are rapidly cleaved in the organism to

form the effective compounds according to the invention.
35



p denotes 1, 2, 3 or 4, and pharmaceutically usable derivatives, solvates,
salts and stereoiso- ners thereof, including mxtures thereof in all ratios.

The invent] elates to the optically active for rs),
t he enant*vg’%e[}?gé‘?‘@?‘ﬁe racemates, the diastereoners andn?ﬁ@ﬁ%g@gé ggnd sol -
vates of these conpounds. The termsol-v‘b?f es of the conpounds is taken to

mean adductions of inert solvent nolecules onto the conpounds which form
owng to their nutual attractive force. Solvates are, for exanple, nono- or

di hydrates or al ko | des ceutica us e derivatives is
Laken to meatnets Al &eaﬁkuds'ﬁoé%w@dgﬁﬁ@smef Hsﬂ&%%ﬁaﬁfﬁbeacemﬂam Lo the
| nvention angcgdg hedhletion!, adIdéacRBEBIBRdZampRe i iy Fps
derivatives |gs taﬁ]gﬁt%tto nmean I(:orrpou the forﬁu ! whi ¢ ave been
nodi fi ed by AtoB1-6F,(1985).exanpl e, al kyI or acyl groups, sugars or

ol i gopepti des and which are rapidly cleaved in the organismto formthe
ef fect '§ve conmpounds according to the invention. 35 WO 2005/ 049603

PCT/ EPZ004/ 0 « >0 .%5

bi odegr adabl iﬁ%éﬁyreéroﬁr%agvves 0 e J%ét%-guﬁ sﬁaéggrné}gd ng‘ﬁen

i nvention, aefdgﬁgrmbe@utndamgcm@m@mennwhm cahseE’hrahrﬂssuélﬁystéﬁr 67 (1995) :
The expression "effective amunt" denotes the anpunt of a nedi canent or of

a phar naceut aeianal pEthuman agiclagieat onmedicat ERpponspwhich isseughtsyst em  ani mal
o e = 04858 591 AR LR s BRRAT B M U, o See e T
“ther agQUt | CfH hadifibh ekl esprasBion ttheftfitltieallRBffective amount” denotes an
amount which, compared with a corresponding subject who has not re-
C ceived this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
15 drome, condition, complaint, disorder or side-effects or also the reduction
in the progress of a disease, condition or disorder.
The expression “therapeutically effective amount” also encompasses the
amounts which are effective for increasing normal physiclogical function.
20
The invention also relates to the use of mixtures of the compounds
according to the invention, for example mixtures of two diastereomers, for
example in the ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

C— 25 These are particularly preferably mixtures of stereocisomeric compounds.

The invention relates to the compounds of the formula | and saits thereof
and to a process for the preparation of compounds of the formula |
according to Claims 1-10 and pharmaceutically usable derivatives, salts,

30
solvates, tautomers and stereoisomers thereof, characterised in that

a) for the preparation of compounds of the formula t in which Y denotes
0,

35 a compound of the formuia Il



anount whi ch, conpared with a correspondi ng subject who has not re- ceived
this amount, has the follow ng consequence: inproved treatnent, healing,
prevention or elinination of a di sease, syn- drone, condition conplaint,
di sorder q? Ghects or also the reduction in the g mﬂ%

di sease, con |t|on or di sorder. The expression "therapeu |ca y e Fectlve
anount"” al so enconpasses the anobunts wHith are effective for i ncreasi ng
nor mal physi ol ogi cal function. The invention also relates to the use of

m xtures of the conpounds according to the invention, for exanple mxtures
of two diastereoners, for exanple inthe ratio1 : 1, 1:2, 1:3, 1:4, 1:5,
1:10, 1:100 or 1:1000. These are par, arly preferably m xtures of

st ereoi sonmeri ¢ conpounds. The inven pel ates to the conmpounds of the
formula | and salts thereof and to @p=procgssgr for the preparation of
compounds of the fornmula | according to C ains 1-19 and pharmaceutically
usabl e derivatives, salts, , tautoners and gtereoisoners t her eof
characgerised in t hat a) fo el eparation of conpounds of the fornula I
in which Y denotes 0, a confpoundNof the formula Il WD 2005/ 049603

PCT/ EP2004/ 012076 -18 X-Ar Q1 5 iin whi ch X and Ar have the neanings

indicated in Claim1, 10 and L denotes C, Br, | or a'free or reactively
functionally nmodified OH group, C 15 20 C 25 30 35 is reacted with a
O o1 aich nd A have Tt heringb i€hidd it i 41 e n 1 i cat ed
10 and L denotes Cl, Br, | or a free or reactively functionally modified OH
group,

C

is reacted with a compound of the formula IH

15
Z-NH; HI )
in which Z has the meaning indicated in Claim 1,
20
and/or
a base or acid of the formula 1 is converted into one of its salts.
Above and below, the radicals X, Y, Z and Ar have the meanings indicated
C 25 for the formula |, unless expressly stated otherwise.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 C atoms. A preferably denctes methyl, furthermore ethyl,
30 propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore aiso
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,12-,13-,2,2-,23-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
35 methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for

example, trifluoromethyl.



and/ or a base or acid of the formula | is converted into one of its salts.
Above and below, the radicals X Y, Z and Ar have the neanings indicated

for the formula I, unless expressly stated otherw se. A denotes al kyl, is
unbr anchedy(d 408§ 9)5 or branched, and has 1, 2, 3, 4, 5, pc&ypps 04%120%” 10 C
atons. A preterably denot es met hyI furtherrmre et hyI propyP I sopropyl,

butyl, isobutyl, sec-butyl or tert- butyl “furthernore also pentyl, 1-, 2-
or 3-nethy|buty| 1,1- , 1,2- or 2,2- dlnethylpropyl, 1-et hyl - propyl, hexyl,
1-, 2-, 3- or 4- nethylpentyl 1,1- , 1,2-, 1,3-, 2,2-, 2,3- or

5,53 et WAy osic b pFBHERY ikhoreb i Mavhg 758 Pyl progps o 1 -ty -2-

nmet hyl propyl t’hermore pre erabl y, for
exanpl e, tri fghorag quémbg @D(&hg@ﬁb@l Wéa'ﬁrﬁBﬁpwsﬂL%@B@tyl sE2-Buty0 A very
eno

particularly preferably tées al havi n \ 6 C atons,
preferably rré@rltrjautyl,emww hpxsdp;nﬂuor@apt’rwb;nent@ﬂuqrpethyb@bm¢1y1 —trlfb&mbut yl,
tert-butyl, ty he triflu nmet hyl , pent afl uoroet hyl or

1,1,1-ty i £ ug’ﬁly é ég’)@ﬁ?&f 'aé'ﬁg?es cycl oal kyl . Cycl oal kyl preferably
deriot oS cycl cf&ama YRk Y dshot VSRR BBY!, cyQubl Ggd-ohept yl .
Al kylene is p eferablp?y unbrgnched a%’d preP%ra Iy d&o%%%yl ene, eth-
yl ene, propyherg, orycldheptylor pentyl ene. C Rl preferably denotes, for

exanple, A, such as, for exanple, nethyl or ethyl; Ar', such as, for
exanpl e, phenyl, F-, d- or bronmophenyl or tolyl; 15 OR3, such as, for

I hydr, ,,%]M @@H
8&?@ ;lbchyas %’?e g%%p?%%bwlﬁ@%%%%iﬁa préf&ﬁ%b g%en %rs mg et@ phenyl
N(R3) 2, “such ykghe, mp}&gmwmtﬂyleamm(penmehyl am no, ethylam no, dinethylam no

or di ethyl am no; NHAr', such as, for exanple, 20 anilino; Hal, NO2, CN,
CH2) nO0O0R3, such as, for exarrple car boxyl, methoxycarbonyl,

L hoxyar Doy el N £, on LRMITRR Bl %5, 1°
di met hyl am negiwhyAp, §4drBas, JoEExafplef pheﬁﬁ EXamipbe brdrbpkeény! F @biyl, or
Propiomyg + S % ’s’uéh a?su?orr]‘ e?(Samrjlg rhy%);g;rﬁ methoxy or ethoxy; SR®, such as, for
example, SCHs; OAr', such as, for example, phenoxy; SAr, such as, for
example, S-phenyl; N(R®),, such as, for example, amino, methylamino,
ethylamino, dimethylamino or diethylamino; NHAr', such as, for example,
20 anilino; Hal, NO,, CN, (CH;_),,..COOR:’, such as, for example, carboxyl|,
methoxycarbonyl, methoxycarbonyimethyl or ethoxycarbonylethyl;
(CH2)mCON(R?®),, such as, for example, aminocarbonyl, N-methylamino-
carbonyl, aminocarbonylmethy! or dimethylaminoethyl; COR®, such as, for
C 25 example, formyl, acetyl or propionyl; S(O).A, such as, for example,
methylsulfonyl; S(O),Ar, such as, for example, phenylsulfonyl; NHCOA,
such as, for example, acetamino, NHCOAr', phenylcarbonylamino;
NHSO,A, such as, for example, methylsulfonylamino; NHSO,Ar, such as,

for example, phenylsulfonylamino; SO.N(R?),, such as, for example, di-

%0 methylaminosulifonyl; -O-(CH.)-NHz, such as, for example, 2-amino-eth-
oxy; -0-(CH,),-NHA, such as, for example, 2-methylaminoethoxy;
-0-(CH3),-NA;, such as, for example, 2-dimethylaminoethoxy; -NH-(CH;),-
NH;, such as, for example, 2-aminoethylamino; -NH-(CH;),-NHA, such as,

35

for example, 2-methylaminoethylamino; -NH-(CH.),-NA;, such as, for

example, 2-dimethylaminoethylamino; -NA-(CH,),-NH;, such as, for exam-



met hyl sul fonyl; S(O mAr', such as, for exanple, phenylsulfonyl; NHCOA, such
as, for exanple, acetam no; NHCOAr', phenyl carbonyl am no; NHSQ2A, such as,
for exanple, nethylsul fonylam no; NHSQ2Ar, such as, 30 for exanpl e,

phenyl sul f 1.09: SO02N(R3) 2, such as, for exanple, di.:
met hyl am n@?ﬁwﬁgfb‘} -0 (CH2) P NH2, such as, for exanpl EFT’?-P%%MH(IJZ-O«%? h- oxy;

-O- (CH2) P NHA, such as, for exanple, 2-2fethyl ani noethoxy; -O (CH2)P NA2,
such as, for exanple, 2-dinethylam noethoxy; -NH (CH2)P NH2, such as, for
exanpl e, 2-am noet hyl am no; -NH (CH2)P NHA, such as, 35 for exanple,

2- met hyl ani noet hyl ami no: - NH-.( CH2) P NA?, h as, f le,

o di me%/h;l F’aﬂﬁeo%&q’aﬁé’w)mﬁm&%ﬂ@m gﬁéﬁﬂlﬁﬁ@#‘héﬁhﬂ?%‘%\w'ﬁoow 049603
(2 am noet hyl 3 etm pmim ety imatby it  NERCER MR, such as, for example,

(2- et hyl am (@einsthyleetihgétayi)methylaircoHR)OUA,-Hetlc uals asf for exampis, e,

(2-di et hyl am noet hél ) met h¥|l amno; -O(CH2),-Het', such as, for exanple,

2- (pyrgol i di A=RYFPhEntoxyet oxy,12-b1 -pipartdin: p)athenh &{morpholin-4-yieth-

2- (nmor phol i n;4- - , I perazl

2 (- et iyl poR TSz R 2 e B be B ethony, 210 noxy,

2- (4- hydr oxy gidityyIpippeitimzi-y )ethdxye PHaNydebxyethylpiperazin-1-yl)ethoxy or

2- (4- hydroxypi peridin-1-yl)ethoxy; or Het', such as, for exanple,

1- pyrrol i di ng¢H{4-nydsexymiperidint1-yethexynol i nyl,  1- pi perazi nyl,

4- et hyl pi perazin-1-vl . _4-piperidi nyl, 1-methylpiper.idin-4-vl. .

4- hydr éﬁslalto hw E':egeﬁﬂéz('? ﬁslfOEiegng%g‘?iB&rﬁf‘ﬁﬁW. iﬂib‘?@?ﬁ‘!f"’ gFmBr%gpgpﬁlbl y denotes
unsubst tute_ﬁ&@\i f ﬁ{éﬂ%y nyl ' i iferidint4-y . tetra-
or pent asubs?ir{?ut edI”B’f/ 4,51\ Ph,lﬁgﬁ?}a%%,q gmyﬂis%éﬂihalgil, ‘!ng%ﬂi,ylpl ZTdIQI—fA?r’NAZ,

NHPh, Hal , NédhydedxyetiGHRIpetain,1-yICHDydCOGRiperiddmt ) yiCONH2i  ( CH2) nCONHA, CHO,
g)d\ S(O mA, S(0)nPh, NHCOA, NHCOPh, NHS02A, NHSO02Ph or SO02NH2, such as,
or exanple, o-, m or

Ar preferably denotes unsubstituted phenyl, furthermore phenyl which is

15 mono-, di-, tri-, tetra- or pentasubstituted by A, Ph, OH, OA, SH, SA, OPh,
SPh, NH;, NHA, NA;, NHPh, Hal, NO,, CN, (CH;),COOH, (CH.),COQA,
(CH2)mCONH,, {(CH.),CONHA, CHO, COA, S(O)mA, S(O)mPh, NHCOA,
NHCOPhH, NHSO.A, NHSO,Ph or SO,NH,, such as, for exampie, o-, m- or

20 p-tolyl, biphenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-methoxyphenyl, o-,
m- or p-mercaptophenyl, o-, m- or p-phenoxypheny!, o-, m- or p-anilino, o-,
m- or p-methylaminophenyl, o-, m- or p-phenylaminophenyl, o-, m- or p-
fluorophenyl, o-, m- or p-chlorophenyl, o-, m- or p-bromophenyl, o-, m- or

C 25 p-nitrophenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxyphenyl, o-, m-

or p-carboxymethylphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p-methoxycarbonyimethylphenyl, o-, m- or p-aminocarbonylphenyl, o-, m-
or p-methylaminocarbonylphenyl, o-, m- or p-formylphenyi, o-, m- or p-

acetylphenyl, o-, m- or p-methylsuifonylphenyl, o-, m- or p-methyicarbony!-

%0 aminophenyl, o-, m- or p-methylsulfonylaminophenyl, o-, m- or p-amino-
sulfonylphenyl, furthermore preferably 2 3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di-
fluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2 4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-

35

dimethoxyphenyl, 3-nitro-4-chlorophenyl, 2-amino-3-chloro-, 2-amino-4-

chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N N-di-



p-tolyl, biphenyl, o-, m or p-hydroxyphenyl, o-, m or p-nethoxyphenyl, o-,
m or p-nercaptophenyl, o-, m or p-phenoxyphenyl, o-, m or p-anilino, o-,
m or p- meweylodsephenyl, o-, m or p-phenyl ani nophenylpCTEP2003101 8076 P-

fl uorophenyl, o-, m or p-chlorophenyl, 2,g m or p-bronophenyl, o-, m or
p- ni trophenyl, o-, m or p-cyanophenyl, m or p-carboxyphenyl, o-, m or
p- car boxynet hyl phenyl, o-, m or p-net hoxycarbonyl phenyl, o-, m or

p- met hoxycar bonyl et hyI phenyl 0-, m or p-am nocarbonyl phenyl, o-, m or

p- met hyl ani “Mﬁﬁﬂﬁﬂﬁmhur@dm R-aitietfy BRIAAREIND.S 4 2. I8 013.6:

acetyl phenyl, o-, m or p-methylsul fonylphenyl, m ' or p- methyl car bonyl -
am nophenyl , 2046 or 3 & S-ricrdodopheny QWBammleﬂW)qp;nEnyIQQ shydroxy-35-dim no-

s Si”.y' P g oo %@Ych?ézoa-angnwhw?ﬂuam:ﬁTci@q;eheny|

S d| |5| t ropﬁéﬁéyl, Z?L@ro-&bénlﬁhc?%@t%g@@ enyl rﬁfémoﬁp énylo‘3.'?{'P(r)nroétps)henyI

5-
am no- 3- chinthoxyphenyi, mocmﬂrd;almemxyﬂa il '®chlosdidoacatamidophenyi or

am no- 6- chl orophenyl, 2-nitro-4-N, Ndi WO 2005/ 049603 PCT/ EP2004/ 012076
1

n

21 C C 5 18-fiwrogl- wﬂwmbeﬁﬁls hyl ani no- or

3o v atEieY. SHEretBhE Hrdsndbul b anioBnal susftiulprs, 6 ©

chl or opheny! ol 3.oA0NRAY b- oBBﬁhl@hghhor@- dr 3ByREANCNY D, 44of biaidar-3- chi or o-

phenyl 42-fl uoro-4-bronop | uor o- 4- bronophenyl, 3- br ono- 6-
met hoxyphenylzpl)&B, ‘thQrtb-ctB&pyﬂa\aQWbtﬂenﬂ-} or 3-cxbiolyh-34- &cm&-mommb'h)ﬁ or 3-fl

uor o- 4- net ho er ref bl irres dd| t | onal
substituti ons S%@@M u:;5)'112 gg"ﬁq)th y? 3% 5rp3f§“§’ﬁ}e éT: 50 % -
pyrrolyl, I 1 4-4
L. oxazrol yi yrrgﬁdmgf ftfﬁrh rrlldSF% g%fgfét}i?' 1 22é “triazol-1-424-Yr -B1Y4 ,Q,Zﬂr}’é
zol-1-, -3- or 5-yl, 1- or 5-tetrazolyi, 1,2, 3-oxadiazol-4- or -5-yl, 1,2,4-oxadi-
15 azol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2,4-thiadiazoi-3- or -5-yl,

1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-,

2,
2-
2-
3-

6- or 7-indolyl, 4- or 5-isoindolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-,
5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or

20 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benz-
isothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4- 5- 6- 7-or
8-quinolyt, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinno-
linyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7-

25 or 8-2H-benzo-1,4-oxazinyl, furthermore preferably 1,3-benzodioxol-5-yi,

C 1,4-benzodioxan-6-yl, 2,1,3-benzothiadiazol-4- or -5-yt or 2,1,3-benzoxa-

diazol-5-yl.

Ar' preferably denotes, for example, unsubstituted phenyl, furthermore

%0 phenyl which is mono-, di-, tri-, tetra- or pentasubstituted by A, Ph, OH,
QA, SH, SA, OPh, SPh, NH;, NHA, NA;, NHPh, Hal, NO,, CN,
(CH2)mCOOH, (CH,)mCOOA, (CH2)mCONH,, (CH2)nCONHA, CHO, COA,
S(O)mA, S(O)nPh, NHCOA, NHCOPh, NHSO,A, NHSO:Ph or SO,NH;,

35

such as, for example, o-, m- or p-tolyl, biphenyl, o-, m- or p-hydroxyphenyl,
o-, m- or p-methoxyphenyl, o-, m- or p-mercaptophenyl, o-, m- or p-



4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5-
or 6- pyrimdinyl, furthernore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-tria- zol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or
-5-yl, 1, 2VO280644P603z0l - 3- or -5-yl, 1,3, 4-thiadi azol - 2PCHEP20844)12076

1,2, 4-thiadiazol-3- or -5-yl, 5-, 1,2, 34hiadiazol-4- or -5-yl, 3- or
4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 6- or 7-indolyl, 4- or
5-isoindolyl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 3-,4-, 5-, 6- or

7- benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-
benzi soxazol gthen@eyphenyl 5-,,meer pran?liﬂmenz,anhbapﬂhqthylaminophen)a,-o—, ®- or
7-benz- isothiaz nz-2 3-oxadi azol yl, 2-, 3-, 4-

or ’
5 PeR7 LONS B el iamigonheryl . f-af p2fUsroghenyl, o ot SsMSRel U1 - 5o 4.

5-, 6-, 7- -

6- qui noxal [ nélhé’“gl@ng] dr@ﬁ}o(gn@phie rO'BmZ_Is?l?éwgrgpﬁbﬂﬁbgglzrﬁﬁapbI gh?her rrS;e
preferably mﬁeﬁwr@om-mrqj cérbbkyphénw @errzctmpmanmo&ymbthﬂpﬁenyl o . m-
3-benz®8t hi adi azol -4- or -5-yl or 2,1, 3-benzoxa- diazol-5-yl preferably

denot es. foronesz-&mih@xm@@mdph@rwle@ FveRny- metmxmrbmsémeﬁwmmnml chis

- tet t tut ed SH, SA, OPh,
Sph. | NH2 Nrf;&r I”NAPZ BRERCCARPTYIRASNY dt{rl ”ICJCS’EQB H@ﬁ@ﬂa"t'??f%me?@2) MOONH2 |
CH2) mCONHA, . e Y )dFBh ?@én NBCGR. NHS02Ph
(SOZN?-IZ suc%gggofor rren)ygﬂnr? , oS(nOm o?c -tol Yl bi phenyl 0-9’ m  or o

p- hydr oxypheﬂylfqnylmenwno—pm—prwmbWboWlanmophanybro-pm@ameﬂMrenyI , O-,
m or poOVO 200?/ 049603 PCT/ EP2004/ 012076 é%fp 15 20 25
phenoxy pheny$ulfsiylaminognreRyls Rr. Mg’ P@mingsuligny h%lyhﬁpﬁh?rﬁ%ﬁé?fﬁ er-o-, m or

LoPhey A RO, 2 5 2 81 28, Sal LS REhER a2 Fatol o Phenyl
%, m or p- saﬁl@@&yﬁlﬂmrophenylﬁﬁ pr2p- C@Bb@(SnﬁtﬁycbrF&lﬁrdibron%phdnyl
2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-chloro-

15 phenyl, 2-aminc-3-chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-
amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-
dimethylaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl,

2,4 6-trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-

20 dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

2,5-difluoro-4-bromopheny!, 3-bromo-8-methoxyphenyl, 3-chloro-6-

methoxyphenyl, 3-chloro-4-acetamidophenyl or 3-fluoro-4-methoxypheny!.

s 25 Het preferably 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-pyrazolyl, 2-, 4- or 5-oxa-
zolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5~ or 6-pyrimidiny!, furthermore preferably 1,2,3-tria-
zol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxa-

30 diazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-y|, 1,3, 4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-y|, 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-benzopyrazolyl, 2-, 4-, 5-, 6- or

35

7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzo-
thiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-



or p-nethoxycarbonyl phenyl, o-, m or p-nethoxycarbonyl net hyl phenyl, o-, m
or p-am nocar bonyl phenyl, o-, m or p-nethylam nocarbonyl phenyl o-, m or
p-fornyl phenyl, o-, m or p-acetyl phenyl, o-, m or p-nge

sul f onyl ph®RR005M49603 1y o b_ et hyl car bonyl ani nophenyl , CT)ER?"WPIZST%t hyl -
sul fonyl am nophenyl, o-, m or p-am nosi8 fonyl phenyl, furthernore prefer-
ably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-difl uorophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 35dich|oropheny| 2,3-, 2,4- 25 2,6-, 3,4- or

3, 5-di brormphe&/, 2, 4- or 5- di_ni trophenP/ or 3, 4- di rret hoxyphenyl ,
3-ni t r o- 4- chPRdaZYWke By 3-, ﬁ-sa'?m fo-/3-0F -awigolyl, 21- ﬁ’o 2 6n| Gr@.8-iso-

2-am no- 5-ch tr hyl am no-
or 3-nitro- 4&%;‘8“' 0% ﬁétﬁ'%é% %ﬁ% ﬁ%mgn% ﬁ' 25_ 73, 72-04 d%hgm'ggb@lﬂ 6- or
3,4,5-trichlgr lﬂﬁoxallﬁyl425 -3-1 ﬁﬂﬁ—hmdmlﬂ#benzo 1,4-oxazinyl, further-
2- hydr oxy- 3, 5-di ch oroph?%/_b p-i odo] phenyl, 3,6- di chl or 0-4- ani nophenyl ,

e

4-f | uogo- 3- chiose ppferably nmdjomltﬁ—yhdmapmdloxan-e-yl 2,1,3-benzo-
2, 5-di Pl uor o;4- hr onophenyl nmet hox nyl, 3-chl oro-6-
met hoxyphenyfhi@ @ E‘Pﬁ'l“gr‘?f' 'ﬂ@éggﬁ%@ﬁﬁﬂ'a@@ ?I uor o- 4- net hoxyphenyl Het

preferably d X Sy 131 bra i - or
3-pyrrolyl, Tﬂetsgésﬁtbeht R5 I mﬁa'gg’lalﬁmfu JHM,F ﬁyor %yEHazo 2- - or
5-oxa- zolyl, 3-, 4- or 5-isoxazolyl, 2-, - or 5-thiazolyl, 3-, 4 or

5-i sot hi azol - _or 4- rld%@ 4- - or 6-p rlmdl
furt herrmre [\;}@f@?'&flwef@r’ledse peimeny; Het denqtes(ﬁrmgogychclsagur@l%cﬂ, azol - 1-,

-1 3-2 Zr ox:a é: ag%ﬂertgéyci P\g{ghgzloi&'éy i) $H| o di%gtgﬂﬁ%ﬁ%blcﬁgpéfﬁeﬁ'e}%e is

1, 2, 4- thlad|FW@h13;Wﬂayr5 yl, 1,2,3-thiadiazol -4- or -5-yl, 3- or
,&rpyridaziny , pyrazinyl, 1- 2-, 3-, 4-, 5-, 6- or 7-indo|y|, 4- or
S~isoindolyl, 1-, 2-, 4- or 5 benzi m dazolyl, 1-, 3-, 4-, 5- 6- or

7- benzopyrazp) 20xaz0l or 7-

| - 1l D -
benzi soxazol ngugst%ut@dA'Hgt %r%fe?%plyﬂegg}?zso?ort% %y etraEly dro42 05 3" or

7- benzi$§ot hi _ 2 _0_ P
PCT/ EP2004/ 01 76 dlg)?)fOISa%i?) y?}e@%h%%r@%@Sakh%nWtéﬂgﬁﬁ%%, %2-or 4

imidazolyl, pyrrolidinyl, piperidinyl, morpholinyl or piperazinyl.

Het' particularly preferably denctes a monocyclic saturated heterocycle
20 having 1 to 2 N atoms, which may be unsubstituted or monosubstituted by
A or (CH),OH.

Het' very particularly preferably denotes 1-pyrrolidinyl, 1-piperidinyl, 4-

. s morpholinyl, 1-piperazinyl, 4-methylpiperazin-1-yl, 4-piperidinyl, 1-methyl-
piperidin-4-yl, 4-hydroxyethylpiperazin-1-yl, 4-hydroxypiperidin-1-yl, 2-oxo-
piperidin-1-yl, 2-oxopyrrolidin-1-yl, 5,5-dimethyl-2-oxopyrrolidin-1-yl| or 3-
oxomorpholin4-yl.

30
Y particularly preferably denotes Q.
Z preferably denotes Ar, particularly preferably phenyl which is unsubstitu-
ted or mono-, di-, tri-, tetra- or pentasubstituted by A, OH, OA, NH,, NHA,
35

NA,, -O-(CH,),-NH,, -O-(CH,),-NHA, -O-(CH2);-NAz, -NH-(CH2)p-NH,,



oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or
8-iso- quinolyl, 3- 4-, 5-, 6-, 7- or 8-ci nnoIinyI 2-, 4- 5-, 6-, 7- or
8- qui nazol i nyl _or 6- qU|noxaI|nyI 2-, 3-, b5-

8- 2H benzowﬂzﬁds@%%@?nyl further- nore prefer any 1, 3 b%ﬁ%ﬂ?“ﬂ%’ﬁlm@ yl,

1, 4- benzodi oxan-6-yl, 2,1, 3-benzo- thi-&diazol-4- or -5-yl or

2,1, 3- benzoxadi azol -5-y| . The substituent R for Het is particularly

pref erably net hyl am nocarbonyl. In a further preferred enbodi nent, Het
denotes a nonocyclic saturated heter O%’-\gl e having 1 to 3 N, O and/ or S

atons, part i NEEHldANE-(CH2)oNbs TNAS( (2o Bl Hz, -NASGE)a-NEPed Het®

D L SRR SRS RS LS,

i mdazolyl, pyrrolidinyl, piperidinyl, nor phol i nyl or piperazinyl. Het'
parti cul arI y preferably denot es a rmnocycl ic saturated heterocycle having 1
to 2 N at onsin afurther emybastiiment; Jbdenctes eiteoy! wbichgs besubstitetedogr A or (CH2)

I p.per.d.n¢¥ RE: i megtianir PODSRSEAPAY R 4-PRVIPRR SeRLIPh. 1-y1
4-pi perl di nYxardpiBRiibrytorl DHECLOMIA or EHINHAUSOXLAL RAcRE I L i,

4- hydroxyplperl 2- 0XO- |per| oxopyrr |d|n 1 yI

5, 5- di net hy| déhatespior emémﬂlenpyﬂylyl wihicB-is unswsmh@dlar Merydasub‘étmﬁed ibgul ar| y
preferably denpotes 0. Z preferably denotes Ar, particularly preferably
phenyl whi chRi-s unsubstitu- ted or mono-, di-, tri-, tetra- or
pentasu@stltuted by A, OH OA NH2, NHA, NA2, -0-(CH2)P NH2, -0-(CH2)p NHA,
-O(CH2)p NA2, -NH (CH2)P NH2, WO 2005/ 049603 PCT/ EP2004/ 012076 -24 5 10 15

-NH(CHZ)rNHAaI prdferablydéning FMdGﬂ%LEMTBoI W2 ?szé bly RAor( CH2) PNAZ,
=0-(CH2), Het', Het' ENQdHaI sIn a further enbo%éﬁlrent y deaaotye:s phenyl whlch

%= unsubstitGt ed or nono-, di-, tri-, tetra- or pent asubstituted by R,
- phenyl ene- X- Ar, for exanple phenyl ene-O Het, -CH2-Ar or
- CH2- phenyl ene- X- Ar, where Het denotes, for exanple, pyridyl which is

unsubst5t ut eghRughBPHENRLEALEE RIP4dicals which occur more than once, such

as, for example, R', may be identical or different, i.e. are independent of

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

passes all these forms.

25 Accordingly, the invention relates, in particular, to the compounds of the

O

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
expressed by the foliowing sub-formulae la to |j, which conform to the for-

mula | and in which the radicals not designated in greater detail have the

30
meaning indicated for the formula |, but in which
inla X denotes O or -(CHz)n-;
35 inlb Ar denoctes Het or phenyl, each of which is unsubstituted

or mono-, di-, tri-, tetra- or pentasubstituted by R’;



R . Hal preferably denotes F, O or Br, but also |, particularly preferably
For d4. Throughout the I nvention, all radicals which occur m)re than once,

such as, for exanp R, may be i dentical or different, i.e
|ndependenfw‘b¥“°5’8‘f?é03anot her. 20 The conpounds of the for rﬁ]l’%!’zp”“l’f’d?""ﬁave one

or nore chiral centres and therefore oR6ur in various stereoi soneric forns.
The formula | encom passes all these forns. 25 30 35 Accordingly, the

i nvention relates, in particular, to the conpounds of the fornula | in

whi ch at | east one of the said radicals has one of the preferred neanings

I ndi cat ed above. Some preferred groups of conpounds may be expressed by the

fol | ow la t la | d i
uni ch the Tad 191 Shor desi orreteh OHCEPLNHR N Wae diat, O B g
indicated for the formula I, (GHL) ODM%QEHZD}“G;@NHNE(G‘PE%C@N% (CH2)1; in

b Ar denotes Het or phenyl, eac i's unsubstituted or mono-, di-

tri-, tetra- or pentasubstit t@d@"b% NH>, A5 QH)/NHA 563 OB 08004/ 012076
Gojrever B i [l sl e R KB o™
-0 (CH2)P NA2, -NH (CH2)o NI-RA_(G}IEI)p(_ﬁH%) RIATEH, ) HACH) P NA2
“NA-(CH,)p-NA,;,-O-(CH,),-Het' or Het';
10 inid Het denotes a monocyclic aromatic heterocycle having 1
to 3 N, O and/or S atoms;

inle Y denotes O;
15

nff Z denotes -Ar;

inlg Z denotes phenyl which is unsubstituted or mono-, di-,
20 tri-, tetra- or pentasubstituted by A, OH, OA, NH,,
NHA, NAz, -O-(CHa),-NH;, -O~(CH,)p-NHA,
~0-(CHy)p-NA;, -NH-(CH;),-NH>, -NH-(CHy)-NHA,
-NH-(CH,),-NAz, -NA-(CH,);-NH,, -NA-(CH,),-NHA,
o5 -NA-(CH,),-NA,, -O-(CHa).-Het', Het' or Hal;

O

inth X denotes O,

Ar denotes Het or phenyl, each of which is unsubstituted
or mono-, di-, tri-, tetra- or pentasubstituted by R’,

R' denotes A, OH, OA, NH,, NHA, NA,, Hal,
-O-(CHy)p-NH,, -O-(CHy),-NHA, -O-{CH,),-NA;,
-NH-(CH.),-NH;, -NH-(CH2)-NHA, -NH-(CH>)-NA;,
-NA-(CH:)p-NHz, -NA-(CH:),-NHA, -NA-(CH:),-NA,,
(CH2)mCONH,, (CH,),CONHA, (CH,).CONA,,
-0-(CH;),-Het' or Het',

30

35



-NA- (CH2) P NH2, -NA-(CH2)P NHA, -NA-(CH2)P NA2,-O-(CH2)"Het' or Het'; in Id
Het denotes a nonocyclic aromatic heterocycle having | to 3 N, 0 and/or S

atons; in e es O in If z denotes -Ar; in Ig Z denotes phenyl which
S unsubst‘kﬁ&&g"‘gﬁ%mno-, di-, tri-, tetra- or pent asﬂﬁ@?ﬁ?i"ﬁ&" A OH,
OA, NH2, NHA, NA2, -O (CH2)P NH2, -0-(@8®)P NHA, -0-(CH2)P NA2, -NH (CH2)p
NH2, -NH (CH2)P NHA, -NH (CH2)p NA2, -NA-(CH2)P NH2, -NA-(CH2)P NHA,
-NA-(CH2)p NA2, -0-(CH2)~ Het', Het' or Hal; in Ih X denotes 0, Ar denotes
Het or phenyl, each of which,6is unsubstituted or, nmpno-, di-, tri-, tetra-
or pentasubstituted®by R1, FICNPLeDRLRONOCY ,awaﬂﬁg?twdwYmﬂa’(,
-0-(CH2) P NH2i -O (CH2) p-N -NH (CH2)p NH2, -NH(CH2)P
NHA, - NH- (CH2) p NA2, -M—?@ﬂ%@g%,ia@\ﬁﬁ?ﬂfw NHA, - NA- (CH2) P NAZ,

(CH2) mCONHRi  ( CH2) HEONHA,  ( QlédjoteXhladonocydli¢ SeRirateddietermcytlat havitig1

2005/ 049603 PCT/ EP2004/ 012076 -26 C 5 10 15 20 25 30 35 Het denotes a
monocygl i c aromatic het er oc\te1%NRNAPO Atoms, which may bg uisubstituied, Het

denoteS a nonocyclic saturat&qngﬁéﬁlr&%y&ga b'}aﬁ(BP?CIllz)n(t)?l 2 N and/or 0 atons,

whi ch may be unsubstituted

Y denotes O,
Z denotes -Ar,
A denotes alkyl having 1 to 10 C atoms, in which, in
10 addition, 1-7 H atoms may be replaced by F and/or
chlorine,
C Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
15 p denotes 1,2, 3or 4;
inli X denotes O,
Ar denotes Het which is unsubstituted or mono-, di- or
20 trisubstituted by R’
R denotes (CH2)mCONH;, (CHy)CONHA or
(CH2)mCONA,,
Het denotes furyl, thieny!, pyrrolyl, imidazolyl, pyrazolyl,
C 28 oxazolyl, thiazolyl, pyridyl, pyrimidinyl, pyridazinyl or
pyrazinyl,
Het!' denotes a monocyclic saturated heterocycle having 1
to 2 N and/or O atoms, which may be unsubstituted
30 or monosubstituted by A or (CH,),OH,
Y denotes O,
zZ denoctes phenyl which is unsubstituted or mono-, di-,
tri-, tetra- or pentasubstituted by A, OH, OA, NH,,
NHA, NA;, -O-(CH>),-NH,, -O-(CH,),-NHA,
35

~O-(CHa)p-NA2, -NH-(CHz)-NH,, -NH-(CH,),-NHA,



or nonosubstituted by A or (CH2)" OH, Y denotes 0, Z denotes -Ar, A denotes
al kyl having 1 to 10 C atons, in which, in addition, 1-7 H atons may be
repl aced E chlorine, Hal denotes F, C, Br o es 0, 1
or 2, p dte)‘ﬁgtzg@b%,éé%é, 3or 4; inli x denotes 0, Ar deng?@gp?—??f’g f'f:h S
unsubstituted or nono-, di- or trisubs¥ituted by Rl, R denotes
(CH2) MCONH2, (CH2) nCONHA or (CH2) nCONA2, Het denotes furyl, thienyl,
pyrrolyl, imdazolyl, pyrazolyl, oxazolyl, thiazolyl, pyridyl, pyrimdinyl,
pyridazinyl or pyrazinyl, 0 C terocycle
having 1 to 2 N and/or O am({g%ﬁ%@p‘ﬂﬁ'ﬁhmﬁ%t m'k’égz)pfhﬁﬁ
nonosubstituted by A or (CHZ - Y AGEenN € enyl which is
unsubstituted or nono-, -NAE:H) t%f;@?m—pbeﬁ?gsﬂgstlt%ed by A OH QA
NH2, NHA, NA2, -QA( CHZ) P NHR-:-not@s aIRyPh&ViNGA, to +H00C(dtbsPirNABich; MH- ( CH2) P
NH2, -NH-(CH2)P NHA, WD 2005/ 049603 PCT/ EP2004/012076 - 27 5 10 15 20 25 30
-NH (CER) P NA2, - NA- (CH2) P nagditiond-( dHatosmaumay be rerlacadby, Fgad
O (CHZ) "Het”, or + chiorine,
Hal denotes F, Cl, Bror|,
m denotes 0, 1 or 2,
p denotes 1, 2, 3 or 4;
10
,_ﬂ.
~ inljj Ar denotes phenyl, naphthyl, bipheny! or Het, each of
which is unsubstituted or mono-, di-, tri-, tetra- or
15 pentasubstituted by R,
X denotes -0- or -(CHy),-,
Y denotes O,
Z denotes phenyl which is unsubstituted or mono-, di-,
20 tri-, tetra- or pentasubstituted by R', -phenylene-X-Ar,
-CHz-Ar or -CH;-phenylene-X-Ar,
Het denotes a monocyclic aromatic heterocycle having 1
to 3 N, O and/or S atoms,
C 25 Het' denotes a monocyclic saturated heterocycle having 1
to 2 N and/or O atoms, which may be unsubstituted
or monosubstituted by A or (CH;),OH,
R’ denotes A, OH, OA, NH,, NHA, NA,, Hal,
40 (CH2)mCONH_y, (CH2)mCONHA, (CH>)CONA;,

35

S(O)mA, -O-(CH,),-NHa, -0(CH,),-NHA,
~O-(CHa)p-NA;, -NH-(CHa),-NHz, -NH-(CH,)-NHA,
“NH-(CHg),-NA;, -NA-(CH,),-NH;, -NA-(CH,),-NHA,
“NA-(CHy),-NA,;, -O-(CH,),-Het' or Het',



A denotes alkyl having 1 to 10 C atons, in which, in addition, 1-7 H atons
may be replaced by F and/or chlorine, Hal denotes F, C, Br or

[, m
denotes 0,1 or 2 B denotes 1, 2, 3 or 4; in 1j Ar denogtes henﬁsﬁ
napht hyl , WOMSHM6B:r Het, each of which is unsubstit uPSHESPOABIRITE i -

tri-, tetra- or pentasubstituted by RI28 X denotes -0- or -(CH2) , Y
denotes 0, Z denotes phenyl which is unsubstituted or nono-, di-, tri-,
tetra- or pentasubstituted by R, -phenylene-X-Ar, -CH2-Ar or

- CH2- phenyl ene- X- Ar, Het dengtes a nonocyclic aronmatic heterocycle having 1
to 3 N, 0 and/or FPatons, en‘?ﬂ%ﬁ@“@éhﬂv'ﬁﬁnb‘%/g?pcat@ﬁlﬁuﬁ%\"@t&h@i erocycl e

having 1 to 2 N and/or O at ; j %ﬁP d}gn@ |
nonosubstituted by A or (CH2 m?n-(ljeno %gn , %&Sﬁl‘%&é{i ﬁgg&ﬁ\?@r NA2, Hal ,
(CH2) n, CONH2, (CH2) nCONHA, (¢BHBiime&ONA2, S(OmA, -O (CH2)P NH2, -0-(CH2)P
NHA, -O (CH2)p NA2, -NH (CH2)P NH2, -NH (CH2)P NHA, - NH- (CH2) P NA2,
-NA- (CH2) p- NH2i - NAal cH) ; Ngmotes RAGL.ABDYMI, NA2, -0-(CH2), Het' or Het', 35
WO 2005/ 049603 PCTAEP2004/ Olgé’r?oqesb??, 50{;3,10 15 20 Q' 25 30

m denotes O, 1 or 2,

p denotes 1, 2, 3 or 4;

10 and pharmaceutically usable derivatives, salts, solvates, tautomers and

C stereoisomers thereof, including mixtures thereof in all ratios.

The compounds of the formula | and also the starting materials for their
15 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-Verfag, Stuttgart), to be precise under reaction
20 conditions which are known and suitable for the said reactions. Use may
also be made here of variants known per se which are not mentioned here

in greater detail.

C. 25 If desired, the starting materials can also be formed in situ by not isolating
them from the reaction mixture, but instead immediately converting them

further into the compounds of the formula |.

30 Compounds of the formula | can preferably be obtained by reacting com-
pounds of the formula Il with compounds of the formula Iil.

The compounds of the formula 1l are novel, those of the formula Ill are

generatly known.
35



35 A denotes al kyl having 1 to 10 C atons, in which, in addition, 1- 7 H
atons may be replaced by F and/or chlorine, Hal denotes F, d, Br or I, n

denotes O, or 3 m denotes 0, 1 or 2, p denotes 1, and
phar maceut |‘%‘3I2?'ﬂ7’°ﬁ9563‘?)| e derivatives, salts, solvates, M’%‘%&%
stereoi soners thereof, including m xt w@@—t hereof in aI | ratios. The

conpounds of the forrrula | and also the starting materials for their
preparation are, in addition, prepared by nethods known per se, as de-

scribed in the literature a t andar d rks as
- R GREIDOUBES G Sie A | ch Fv 8 2tk SRBRIESE, B oot & ree
Chem stry]. Qﬁﬂctmél)‘i%d\iﬁédgﬁ S 6085 b b 1o il S5 S et 7
s%it b%eeé Fhe* pﬁé ﬁ}?e’ may

condi ti ons Whl are known an the sal reacti ons.

al so be made dmmdatolmmraalkylsklfmyrono,ehawag\Nhﬁo:ham (preferablyimetdgi-here  in
greater detail. |f desired, the startlng materials can also be fornmed in

situ by§ not |%tbfpavioasg or mfiaremehylsidfanyien) on aryisuitenyloxyhaving BeHIC

i medi ately c npounds of the formula 1.

Conmpounds of #ﬁ%' (b %TW%3W' %’Eﬁépyg@m&gﬁ’dﬁfai ned by reacting com

pounds of therAGIEAK!GF thik tybé ForciNaten of He ééreokflrgmha ith ypical P/e@imounds of

the fornmula 11 are novel, those of the fornula I are denerally known. WO

2005/ 049603 Freacmane/mmrbed in2ige Bteraturs (20 eXEmTMB [BBthlerStaMFdonpounds of

the formila Ivlvérks guc fgé ou%en%%yﬁ/l&oden der organrséhen Chemie [Meth-

10 ods of Organic Chemistry], Georg-Thieme-Verlag, Stuttgart;).

C Activated esters are advantageously formed in situ, for example by addi-
tion of HOBt or N-hydroxysuccinimide.

Preference is given to the use of compounds of the formula If in which L

15 denotes OH.

The reaction is generally carried out in an inert solvent, in the presence of
an acid-binding agent, preferably an organic base, such as DIPEA,
20 triethylamine, dimethylaniline, pyridine or quinoline, or an excess of the

carboxyl component of the formuia |l.

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

bicarbonate or of another salt of a weak acid of the alkali or alkaline earth
P 25 metals, preferably of potassium, sodium, calcium or caesium, may also be

favourable.

Depending on the conditions used, the reaction time is between a few

minutes and 14 days, the reaction temperature is between about 0° and

150°, normally between 15° and 90°, particularly preferably between 15

30
and 30°C.
Suitable inert solvents are, for example, hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
35

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachioride,

chloroform or dichloromethane; alcohols, such as methanol, ethanol, iso-



or reactively nodified OH group, such as, for exanple, an activated ester,
an i m dazolide or alkylsul fonyl oxy having 1-6 C atons (preferably nethyl -
sul f onyl ox% or trifluoronethylsul fonyl oxy) or arylsul fonyl oxy having 6-10 C
atons (pr eVOAU8enyl - or p-tol yl sul fonyl oxy). Radi cgﬁgf'%’ W07 y he for
activation of the carboxyl group in tyB3&al acylation reactions are
described in the literature (for exanple in the standard works, such as
Houben- Wyl , Met hoden der organi schen Chem e [Meth- ods of Organic

Chem stry], Georg-Thiene-Verlag, Stuttgart;). Actjivated esters are
advant ageousP{P HF!HPTQPEEP!’J!'gﬂﬁ'@noé?%\%&‘ﬁu@o&ﬂherst Paeh g6 digthy! or

N- hyd i f ' ' : f th
Formul a1t Strgfioprtyf elher Rirdrbafbrifh, (RHEDS: ddfafie, GRRBIUAES, 2, 15 |
an inert sol ggeh as iethylére gliyeskmonoaiethyl or asorsbdthyldither, @ieyiéne glyeber abl y an

organi ¢ base, such as DI PEA, triethylam ne, dinethylaniline, pyridine or
qui nol ine, oflimgthphetbes (diglymed; ketanes sHchaamaestene obbutanones emifes.| | . The

addi ti on of an_.alkalli . qal ' | d ' C )ate or

bi car bonat e Vcﬁ?ggﬁgkﬁépgséﬁéﬁﬁagg@@ﬂﬂgﬁ%ﬂng%y[fﬁéh%ﬁ&ﬂ @@Eﬂal kal i ne
earth metal gitrilBse&eePRY ¥ctfonRAle SBifexes Aflichas GmathiiBulfoxfdeesi um  may al so
be favourable. Depending on the conditions used, the reaction tine is

bet ween a f e(@M&Qjucarbonndisulfiddagarboxyie acids tsuch asinpmicacidorizcetiot ween
about 0 and _150, nornally between 150 and 900, particul arl referably

bet veen 15 B8 G Saffipodnds stiBias AEpaethane i tobenes i abion s hoar bons,
such ad%hexa Xi§re ' ne or xylene; chlorinated
hydr ocar bons,ﬁ@eélﬁ%b%@t?,%i‘cﬁ or ogt ;?ﬁgeﬁgfd slc%ig%rglg'chl or oet hane, carbon
tetrachl oride, chloroformor dichloronethane; alcohols, such as nethanol,

hanol , iso_WD 20051049603 PCT/ EP2004/ 012076 -30 5 10 C 15 20
Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
15 non-salt form. On the other hand, the present invention also relates to the
use of these compounds in the form of their pharmaceutically acceptable
salts, which can be derived from various organic and inorganic acids and
bases by procedures known in the art. Pharmaceutically acceptable salt
20 forms of the compounds of the formula 1 are for the most part prepared by
conventional methods. If the compound of the formula 1 contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
o Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide, alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
30 various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are
likewise included. In the case of certain compounds of the formula |, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
35 halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,

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



25 30 35 propanol, n-propanol, n-butanol or tert-butanol; ethers, such as
diethyl ether, diisopropyl ether, tetrahydrofuran (THF) or di oxane; gl ycol
ethers, such as ethylene glycol nononethyl or nonoethyl ether, ethylene

gl ycol di ﬁ’é‘?ﬁW’“Qﬁﬂér (diglyme); ketones, such as acet Ffe/BP20PA120%6ne:

am des, such as acetam de, dinethyl ace3dm de or di net hyl f or mam de (DVF);
nitriles, such as acetonitrile; sulfoxides, such as dinethyl sulfoxide
(DMSO); carbon disulfide; carboxylic acids, such as formc acid or acetic

acid; nitro conmpounds, such as nitronethane or nitrobenzene; esters, such
as ethyl acetfirate @yphasphateandthe like. andialkyh AepironeanyiswiepatsscgUckal t s and

ther f T | ' ' | di
Cheir final fornenbsfRe ARRBehaR ik bettearBsaihadd R olie'on al <o
rel ates to thgganiteadids 4he serrespmirding Saits théreof Gughals adeRate, Pifhigraceutical ly
acceptable salts, which can be derived fromvarious organic and inorganic

aci ds and baanstateytasiratee maleatek suoginate, ciaterbenzomte. malisvlate; Ascor-accept abl e
It f f .1 f.the f la | for,t t t d

by | convent i dielP ReRB RS Aecdinall arbuireRyticall ssBhidcle SeERRaRRG & oo

boxyl group, .@wgd?fthébémwuhaélo;etrﬁ@fdrﬁ,uwninl@m@h_@&esiwing?ae&ﬂa@ ddie com

pound with a suitable base to give the correspondi ng basé-addition salt.
Such bases arpstef algirate rinate) aspartate tkdnzopte, dentepesulfuriatel (besytateassi um

hydr oxi de, sadi hydr oxi de and.lithi um hydrqxi de; al kaline_earth netal

hydr oxi %is’ ﬂ%ﬁ%@ ‘B'éPﬁ'Eﬁne‘?TE)m"éﬁ«ihi%Y@Fm |F§Mﬁ%em¢§m9%%%ﬁf°&|ak%l i metal

al koxi des, f I | | ' r . der and  vari ous
organic base%@%ﬁgglﬁﬁggr&mﬂ}ﬁ%%éﬁ%%’ﬁ@ﬁ%ﬁ? ﬁgbgﬁ%ﬂ ﬁB@?@?e ' g{]ut am ne.
T&E al um ni urglaedriate odinydgenphospitkte odinitrebdnoatd aiddeayigulfatek ethae-

igel uded. In the case of certain conpounds of the fornula |, acid- addition

salts can be Jufiorate, fymarata: galgcianaledfrosnpvigicuacidy, galamteranate, @iued—cal | y
accept abl e or ' d_j ni i.ds, f | i des, such
as hydrogen c%%rﬁ%%g’ H@@%é@n g@.}t%l&aage; %%ngs@gggei #‘?ﬁ%@?ﬁ&gg er m neral
aci ds ahhl correfiifdieN Beprinoatd Mixanbates WidpLrates Wiy HrRichlonde, ByaRd-049603
PCT/ EP2004/0 1 20 76 -31

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

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

metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

20 phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, cleate, paimo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

25 Furthermore, the base salts of the compounds according to the invention

c

include aluminium, ammonium, calcium, copper, iron{ll), iron(ll), lithium,
magnesium, manganese(lil), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-

tioned salts, preference is given to ammonium; the alkali metal salts

%0 sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Salts of the compounds of the formula | which are derived
from pharmaceutically acceptable organic non-toxic bases include saits of
primary, secondary and tertiary amines, substituted amines, also including

35

naturally occurring substituted amines, cyclic amines, and basic ion ex-

changer resins, for example arginine, betaine, caffeine, chloroprocaine,



5 10 15 20 25 30 35 nitrate or phosphate and the Iike, and al kyl - and
nonoar yl sul fonates, such as ethanesul fonate, tol uenesul fonate and

benzenesul f?)nat e0 and other organic acids and correspondi &% salts thereof,
such as acBOALNPW: | yoro- acetate, tartrate, nal eate, FSHEEEWAOLYG trat e,

benzoate, salicylate, ascor- bate and t3f-1ike. Accordingly,
phar maceutical |y acceptable acid-addition salts of the conpounds of the
formula |I include the follow ng: acetate, adi- pate, alginate, arginate,

aspartate, benzoat enzenesul fonat.e (besyl ate), . bjsulfate, hisulfite,
o o Chur chatre, RNy GRSt Tarzatiine), ACHEY AN, | de

chl or obenzoa ' : Walc j : ;

di hydr ogenph gf;egl?%rkdel%ﬁgfeh iﬁgg@ﬁﬂéﬁ%ﬁ%gﬁg @?/ﬁéﬁp?g{)ré ?gfgt}%a - I(?"snuci_f onat e,
fumarate, gabtianet Etearidlaminenethylenedidining di-athylmonptialineg N+ethyl-hept anoat e,

gl uconate, glutanmate, glycerophosphate, hem succinate, hem sulfate,
hept angat e, RIPESAING, UGEAMIPE AiUBOSARINEe, biftiginel hydrakarainey sopreRy -

hydr oi odi de, 2~ h I > hodi de. . hset hi onat Lso- putyrate,

| actate, | ac?@%ﬁ%@ﬁ%ﬁwgﬁ% ’@]Qﬁﬁe* %égﬁgt%,sg%ﬁr%[ﬁ@%a@rbﬁ@ﬁ%phosphat e,
net hanesul f oppepazifie! pipbRaine0 pbiyaniihe diAs, QI8BaRAS puifés, @heobromine,

2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, pal no- ate,

pectinate, ptieihanciaminguelylereina: simgthplasnine grippmtamine andtrslat e,
phosphonat e, ,.pht hal at bu his does t represent a restrictiQn.

Fur t her,nor e, (r&#éowg%tﬁggmpihy i fé’&‘?ﬁ%ﬁﬁﬁ‘&% agﬂg% Fg'q dmleﬁ‘gePEQent i on

i ncl udéVal Untddrdsen istiBn cal cium copper, iron(lll), iron(Cll), lithium

magnesi um manganese(l11), manganese(l1), potassium sodiumand zinc salts,
&E) this is not intended to represent a restriction. O the above-nen-

S 2o ORELEHS St bt BB Bl i o S o
phar maceut | o TORroUR of BRBAESed (inG HoBHICsoa o P Gk ekl 7O
pri mar 19 seciedafor exachpie mdtayly ethyi iespropyband tert-bdtyhehivgigle, btamidenc! udi ng

and iodide,; di(C,-C4)alkyl sulfates, for example dimethyl, diethyl and di-

amyl sulfate; (C10-Cis)alkyl halides, for example decyl, dodecyt, lauryl,

myristyl and stearyl chloride, bromide and iodide; and aryl(C,-Cg4)alkyl

20 halides, for example benzyl chloride and phenethyl bromide. Both water-
and oil-soluble compounds according to the invention can be prepared

using such salts.

7

25 The above-mentioned pharmaceutical salts which are preferred include

( ;

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate, me-
glumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate, stea-

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

30
amine, but this is not intended to represent a restriction.
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
35

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



L

naturally occurring substituted am nes, cyclic am nes, and basic ion ex-
changer resins, for exanple arginine, betaine, caffeine, chloroprocaine, WO
2005/ 049603 PCT/ EP2004/ 012076 -32 5 10 choli ne,

N, N - di ben‘f?lzg?qﬁ‘{??@ﬁedi am ne (benzat hine), dicycl ohexyl 59?@8,2004/012076

di et hanol am ne, di et hyl am ne, 2-di et hyl3hi noet hanol , 2-di net hyl ami no-

et hanol , et hanol am ne, ethyl enedi am ne, N-ethyl norpholine, N ethyl-

pi peri di ne, glucam ne, glucosam ne, histidine, hydrabam ne, isopropyl-

am ne, |idocaipe,, |ysine, nmeglumne nmet hyl - D- gl ucam ne, norpholine,

pi per azi ne, Wltgé?%él%%?gfﬁﬂ@&}ﬂ W@%ﬁ%%‘? '%¥8EHY%@!°Q§'TW%§r - ?ﬁ%% oni ne,
tri et hanol ang T an £ ' ' ' dtris-
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( Cl- C4)al kyi Polar selyentss for thgPusRasss @ftﬂﬁt*ﬂ‘{@ﬂt‘% Rpweves die 6a(is ofhes-

exampl o i metis corresh@oRfia e i ot frmb Bt 21,7 el 1 ves, ror

exanpl e decyl, dodecyl, lauryl, nyristyl and stearyl chloride, brom de and
| odi de; and aryl (Cl-4)al kyl 20 halides, for exanple benzyl chloride and

phenet hyl br 8&nanti htheapharmageytically actapiabledmasordditionsaids af the to t he

[ ti b d ' h |, t 25, 30 35 Th b - ti d
;)R\érepmlqgﬂt " BpmEaPhal B g fotipLI &3PG Win Rl apBmints, RN BRLo! oacer at e,
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hydr ochl ori de, hydrobrom de, isethionate, nandelate, ne- glumne, nitrate,
eat e, phospateosediam, potassain, magaésimmpdos palatum. Rieéerred atganic ahfines,
| fosalicylate, tartrate, thiomal ate, tosylate and tronefh- amne, but this
i S not i ntenﬁ%Nt'{‘)‘ 'éﬁ%gﬁw%eﬂ&m'ﬂﬁcﬁﬂe .Pf?ﬁﬁmsc%giﬁzﬁiiq'ﬁ%ﬁnelm ts of basic

conmpounds of aﬁ"m'?ef ﬁyrmhédibnﬁﬁé:’ ﬁfngéﬂpﬁg—g!mfarhmer%d‘&(;&%éree base forminto

cont act15vvi th a Sdf#l cl ent anount

The base-addition salts of acidic compounds according to the invention
are prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
20 tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-

25 bility in polar solvents; for the purposes of the invention, however, the salts

«

otherwise correspond to the respective free acid forms thereof.

if a compound according to the invention contains more than one group
30 which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-
phosphate, disodium and trihydrochloride, but this is not intended to rep-

resent a restriction.
35



desired acid, causing the formation of the salt in a conventional manner.
The free base can be regenerated by bringing the salt forminto contact WD
2005/ 049603 PCT/ EP2004/ 012076 -33 5 with a base and isolating the free base
in a converPiB¥AMManner. The free base forms differ iﬁcyEgaﬁi“ﬁpﬁ"“r espect
fromthe corresponding salt forns ther3f with respect to certain physical
properties, such as solubility in polar solvents; for the purposes of the

i nvention, however, the salts other- w se correspond to the respective free
base forns thereof. As npentioned, the pharmaceutically acq%gt abl e

. . ph :
base- addi t i oWISHIEEar$ 10 thet staledaeaKas!t 58N PRsSaesy hal He tegMe PRBFABCEY ¢ h
metal s or ?Wiéb?@gc%gg{bb‘fé saft’ i%'thé'dre&&%taégﬁn%fi’oﬁ!&ékbﬂ% fddrlafet al s or
organic am neS. "Prefterred netals "afe sodl um potassium nmaghesi um and
cal ci um Pr edetiveatigradient whighicoaprisesa ¢ompouatid enthe ferrmulsenadhefome,
chl oroprocai ne, choline, diethanol-_am ne, ethylenedi am ne,

N- et hyl - D- gPiuengphiés salts, ph partioar ifl thisralt fersrireparts ikproved pbagnaaci di ¢

Forminto corpatettpiohettid of M ahfv® nBhBhCRRErRu LPBE hTal 77 e
formation ofighaetivalibgledieht G ANGLtREr SAIPRMN BRABICIvE igrbliRdt agkd can be

regenerated by bringing the salt form into contact with an acid and
i sol ati ng t heariee €l ecpliarmaceutioalyeactepiablersait-forraraf it activeengaedient or ns
differ in a certain respect from.the correspondi salt forms thereof with
respect o oGt oS0 hhyeRahls s bFuneradtsnage mersfime Bk aidkslfodi n° ot ar
sol vents; fo b } . herw se
correspond t%@’ﬁ?%@ﬁ%ﬁ?@éﬁg@%ﬂgﬁm ggmat %%\e{%;.anggﬁpﬁaerr@)anﬁund

cor di ng t oaipesitive\iefitterare arvthespinarmemodyhamicsoofehyy active inbredients capabl e of
&r m ng pharnmaceutically acceptahle salts of this type, the invention also
enconpasses Wilhregpect date dherppsptic effipgeyimpthe Bady. forns i nclude, for

exanple, bitartrate, diacetate, difunmarate, dinmeglumne, di- phosphate,
di sodi um and tri hydrochloride, but this is not intended to rep- resent a

restri dPi on. TR iM@rliBAHISY PARBSAEThERRBANAESIRED E6mpounds of the formula
-1

X-Ar
20 20 7 \ -1
L
C 25  inwhich
Ar denotes phenyl, naphthyl, bipheny! or Het, each of which is un-
substituted or mono-, di-, tri-, tetra- or pentasubstituted by R’
X denotes -0O-, -S-, (CHa)y-, -C(=0)-, -CH{OH)-, -(CH,),0-,
30 -O(CHa)n-, -(CH2)sS-, -S(CHz)n-, <(CHz)aNH-, -NH(CH;),-,
-(CH.)NA-, -NA(CH.),-, -CHHal- or -C(Hal),-,
R denotes Hor A,
Het denotes a mono- or bicyclic aromatic heterocycle having 1 to 4

N, O and/or S atoms,
35



-34 5 10 15 20 Wth regard to that stated above, it can be seen that the
term "pharmaceu- tically acceptable salt” in the present connection is taken

to mean a . ve ingredi ent which conprises a conpoun % la |l in
the form %P%wémg@%i ts salts, in particular if this saPF'P’%B%@%P Zﬂjs
i nproved pharnma- cokinetic properties -6 the active ingredient conpared with

the free formof the active ingredient or any other salt formof the active
i ngredi ent used earlier. The pharmaceutically acceptable salt formof the

i me i th-a Bosi r e SOHAPSAL s WEE Sor DA Sy o R MR HeNBRve. car i er

and can even have acRO?CHL)‘AEOOR",%%?T(ﬁgg\glé%z,%mfxﬂgymfS(GﬁmRF' this

active ingredient wth reSpect toits eutic ef I cacy 1'n the' body. The

i nvention al so rel at NEGMA t NHCIOAR rMd8DaAeNHSAIMosSOEN(RS,, f ormrula  1-1 RO

X-Ar -1 25 g which, Ar denotes | ., napht hyl, biphenyl or Het, each of
k8 egﬁll,.ﬁ) R,E?'Gi/nﬂ! pht hy pheny

whi ch Es un- subst i t JR"RS Ao Stri-, tetra- or pentasubstituted by
R, X denot -0-, S S e (=0 = e GH2) 30 35 R
denotes H orﬁi, Het denoé?seéﬁgﬁﬁog?@?h g‘(r' ”@%@%ﬁﬁgﬁgﬁz%??cgﬁei”efcﬁeé’ﬁl e having
1to 4 -QCH2).-, - (&HEntaSsubstititeddy A, Ph(OCH2 OAMSH, SNHOBH? BPh, NHA CH2) "

NA-, -NA(CH2),-, -CHHal - or - Halﬂ 2-, N, 0 and/or_ S atons, WO 2005/ 049603
PCT/ EP2004/ 012076 -NHAgNA;, NHPh, Hal, NO,, CN, (CH2),COOH, (CH.).COOA,

(CH,)mCONH,, (CH2)nCONHA, CHO, COA, S(O)wA, S(O)wPh,

10 NHCOA, NHCOPh, NHSO,A, NHSO,Ph or SO:NH;,
Ph denotes phenyl which is unsubstituted or mono-, di- or trisubsti-
C tuted by A, Hal, CN, COOR, COOH, NH;, NO,, OH or OA,
A denotes alkyl having 1 to 10 C atoms, in which, in addition, 1-7
15 H atoms may be replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,
m denotes O, 1 or 2,
20 and solvates, saits, tautomers and sterecisomers thereof, including mix-
tures thereof in all ratios.
Preference is given to compounds of the formula I-1a in which the radicals
C 25 not designated in greater detail have the meaning indicated for the formula
I-1, but in which
X denotes O,
30 Ar denotes Het which is unsubstituted or mono-, di- or trisubsti-
tuted by R',
R denotes H or A,
R denotes (CH;)mCONH,, (CH2)nCONHA or (CH,)CONA,,
Het denotes a monocyclic aromatic heterocycle having1to 3N, O
35

and/or S atoms,



10 15 20 25 30 35 R1 denotes A, Ar', OR3, SR3, OAr', SAr', N(R3) 2, NHAr',
Hal , NC2, CN, (CHZ)rrOOORS (CH2) MCON(R3) 2, COR3, S(Or"A, S(O,Ar', NHCOA,
NHCCQAr , @0 02Ar or SO02N(R3)2i R3 denotes H, A or CI—IZ%r(i Ar' -, Ar'
denot es p:;% Wit ?i’ls unsubstituted or nono-, di-, tritCTERPpa12056
pentasubstituted by A, Ph, OH OA SH, -83- OPh, SPh, NH2, NHA, NA2, NHPh,
Hal , NO2, CN, (CH2)nDOOH, (CH2)nDOOA, (CH2)nCONH2, (CH2) nCONHA, CHO, COA,
S(O mA, S(O)rTPh NHCQOA, NHCCPh NHSOZA NHSOZPh or SO2NH2, Ph denotes
phenyl which |s unsubst i d or or trisubsti- tyted by A Hal,

CN, CooR, codhd salis, ‘N&‘Ee Bpmeps aﬁd&gﬂ@?@?mﬁ‘"ﬁhefﬁ iNGU4inGdHo C at ons,

I n which, in &%% tons nmay be replaced by F and/or chlorine,
Hal denot es , tHa%bfIril.aﬁmﬂ%ns"adenot es 0, 1, 2 or 3, mdenotes 0, 1 or 2,

and sol vates, salts, tautorrers and stereoi soners thereof, including m x-

tures thereof_in all %‘:’5\05 Preference is given to corrpounds of the formula
I-1 a ig whi Jrhet'ﬁgemn hermges relatesjpdnedicamenisearaprising At learl paet he

Tee ndch s SRR or 8 5B Bl braPtibobhiddt hab YRR~ et e
denotes H or sbivates dateter@oisthidrsthaveas, nﬁéﬂ:ﬁn)q@@ﬁmtiﬁ«egrthér@ﬂ?)mm&s Het

denot es a nonocyclic aromatic heterocycl e having 1 to 3 N, O and/or S
atons, WO 20GsWersEoe!pexciprrds andir@opivants.

10 Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per

c dosage unit. Such a unit can comprise, for example, 0.5 mgto 1 g, pref-
erably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

15 pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per

20 dosage unit. Preferred dosage unit formutations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction
thereof of an active ingredient. Furthermore, pharmaceuticatl formutations
of this type can be prepared using a process which is generally known in

C 25 the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
30 gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral {including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmacedutical art by, for example, combining the

active ingredient with the excipient(s) or adjuvant(s).
35



-36 5 10 and salts, solvates, tautomers and stereoi soners thereof, including
m x- tures thereof in all ratios. The invention furthernore relates to

medi canments _conprising at | east one conpound of the for Iaﬁé nd/ or
pharnaceut?%%ﬁw %%l e derivatives, solvates and ster &Gi'&S [F@tyﬁgreof,

i ncluding mixtures thereof in all rati-o37- and optionally excipients and/or
adj uvants. Pharmaceutical fornulations can be adm nistered in the form of
dosage units which conprise a predeterm ned anount of active ingredient per

cd ' Such a. unit . ' f le, 0.5 t , f-
I o e SR oL N K A
pound accor diigisidieli 4R depsRalel s, 86873 9 eRmhe cpRfliesiitablefet €0, he

nmet hod of admnistration an ge, weight an ondition of thé patient,
or phar maceupbwders or granates) selutions loe sadpensishe iredqueouder hom-agaktodssage
units which conprise a predeterm ned anount of actjve ingredient per 20
dosage guni t . liguigscedible &@é‘?ﬁ;@r foam faostsiar at-inveater laud 5RAUKANE BT conpri se  a
daily dose o - . Lpdi.cat ed above, or a corresponding fraction

t her eof of angvag%{'?’véeiplﬁ%gggwﬁghgmrt her nore, pharnmaceutical formul ations

of this type can be prepared using a process which is generally known in 25
the pharnmaceutical art. 30 Pharmaceutical fornulations can be adapted for

admi ni st rat i dRUS for gxampirsdn theicase oherab agatinistiation in thesfepmofia tablel|

i ncludi ng buccal aqr sublin- . I rectal . nasal opical, (.,ncl udin
E)uccal , sgbl 5ﬁ§%8§'ﬂ8r ﬁier%m'é’ﬁéﬁﬁécﬁ?m Q?Qﬁﬁ?{kﬁ"tg%nﬁjfrééﬂﬁéw&ﬁ V%'h'h@'lﬁ' Bﬁﬁ"ng
subcut QP?OUS nohbkid BMCphamaceltiEAULLEptalile ihétt bREPISH Judipadgge. Such
formul ati ons can be prepared using all "processes known in the
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able Tine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
15 example, an edible carbohydrate, such as, for example, starch or mannitol.

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

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

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,

C 25 such as, for example, agar-agar, calcium carbonate or sodium carbonate,
may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

in addition, if desired or necessary, suitable binders, lubricants and disin-

%0 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
and synthetic rubber, such as, for example, acacia, tragacanth or sodium

35

alginate, carboxymethylceliulose, polyethylene glycol, waxes, and the like.

The lubricants used in these dosage forms include sodium oleate, sodium



10 C 15 20 25 30 35 Pharnmaceutical formul ati ons adapted for oral
adm ni stration can be ad- mnistered as separate units, such as, for
exanpl e, capsules or tablets; powders or granules; solutions or suspensions

I n aqueou I ueous |liquids; edible foans or fo
21)6?@ . Z%ffﬁi?ﬁﬁmﬁgtﬁ

oi | -1 n-wat enul sions or water-in-oil liquid s1ons
exanmple, in the case of oral adninistr&Son in the formof a tablet or
capsul e, the active-ingredi ent conmponent can be conbined with an oral,
non-t oxi ¢ and pharnaceutically accept abl e inert excipient such as, for
exanpl e, eth nol
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Capsul es ar ced b owder m xture as descri bed above and
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powder mi xt uaet haﬁquressndﬁgtﬁe ehfiregmixpareabigive tabletssArnw@iemmxtUre?.@I ubi l'i ser,
such as, for exanple, agar-agar, calciumcarbonate or sodi um carbonate, nmay
|i kewi se be RI@RAEET by 61*’&@9 “f'% CPFﬁPPb‘V@ coRMigtRd e SHtgblgmManeriith 8a- nent

Ui ?rabi(ge oi e of BihdtEa Ao SR58fen BnBYe. Plhyeraly ol Fituder BEET2
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gel atine, natural sugars, suc% for exanple, glucose or % a-[act ose,
@/eeteners W&Olﬂoﬂm awlissolution [ﬂfaﬂdanérﬁﬂlcb;&ﬁ, rfmm)@nmlbbparaﬂgucam a&b; for
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pol yet hyl ene CHP%% ﬁ,&[@@gr SéﬂﬁB% Fﬁ)ﬁ?én eThau Ptﬁfp?r(ya EaUB 4 these
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15 The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of ceilulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,

20 giving lumps of non-uniform shape which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds

25 according to the invention can also be combined with a free-flowing inert

O

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

and a gloss layer of wax may be present. Dyes can be added to these

30
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-
pared in the form of dosage units so that a given quantity comprises a pre-
35

specified amount of the compound. Syrups can be prepared by dissolving

the compound in an aqueous solution with a suitable flavour, while elixirs
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The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
20 large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for exampie, cholesterol,

stearylamine or phosphatidylcholines.

C 25 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
coupled. The compounds can also be coupled to soluble polymers as tar-

geted medicament carriers. Such polymers may encompass polyvinyl-

%0 pyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamidophenol,
polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine, sub-
stituted by palmitoyl radicals. The compounds may furthermore be coupled
to a class of biodegradable polymers which are suitable for achieving con-

35

trolled release of a medicament, for example polylactic acid, poly-epsilon-

caprolactone, polyhydroxybutyric acid, polyorthoesters, polyacetais, poly-
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using a non-toxic alcoholic vehicle. Suspensions can be for- nulated by
di spersion of the compound in a non-toxic vehicle. Solubilisers and

enul sifiers, such as, for exampl e, ethoxylated isostearyl .alcoho nd
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fornmulations for oral admnnistration can, if desired, be encapsulated in
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rel easg is efﬂ@ﬁ@@&eﬁmcﬁ&@? @HP”%EG@P@Q?OE &?”%ﬂ‘}ﬁ* a@dmipigtration €ag or
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sone delivery systens, such as, for exanple, small unilanellar vesicles,
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formed from yarious .l Di h , npl e, chol esterol,
st ear yI@{n' ne\{%ﬁspﬁbglgﬂﬁ$ t'ﬁ%ﬁ%ﬁ%%%ﬁﬁ@c%ﬁgﬁ‘%ﬁ of the fornula | and the
salts, 'solvates and physiologically functional derivatives thereof can al so
be delivered using nonocl onal anti- bodies as individual carriers to which
t he conpound Rh@rmageetical compaunidedaidaphed tosrtppicatiadministeation ¢an bedpt-ed to
£l ubl e pol yners as tar- : . .
mulated as ointments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.
15
For the treatment of the eye or other externatl tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
20 can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formuilated to give a cream with

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

25 Pharmaceutical formulations adapted for topical application to the eye

«

include eye drops, in which the active ingredient is dissolved or sus-

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

30 Pharmaceutical formulations adapted for topical application in the mouth
encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.
35
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wat er-in-oil base. 25 30 Pharmaceutical formul ations adapted for topical
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Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

20 formulations.

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-

25 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
agueous 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

%0 vials, and stored in freeze-dried (lyophilised) state, so that only the addi-
tion of the sterile carrier liquid, for example water for injection purposes,
immediately before use is necessary.

Injection solutions and suspensions prepared in accordance with the rec-

35

ipe can be prepared from sterile powders, granules and tablets.
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which is admnistered in the manner in which snuff is taken, i.e. by rapid
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pessartes, tmgns, creanms, gels, pastes, foans or spray 20 formulations.
25 30 35 Pha eutical formulations adapted for parenteral adm nistration

I ncl ude aqueous and non-aqueous sterile injection solutions conprising
antioxi- dants, buffers, bacteriostatics and solutes, by neans of which the
formul a- ti of therapeuotiealhveffensiverdmountiaf a ¢cempoundiobthet foemulecli gepeandst o be
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only the addihe atore of thetferrmtlatioh @ndahe inesthbd gfiiadministratiaanaciswgitier f or
i et on U e termmes by e HreQtng doctss Sr vet Hisessar 3 effective
amount of a compound according to the invention for the treatment of neo-
15 plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an adult mammal
20 weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
C.« 25 of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. it can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

>0 The invention furthermere relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives,
solvates and stereoisomers thereof, including mixtures thereof in all ratios,
and at least one further medicament active ingredient.

35

The invention also relates to a set (kit) consisting of separate packs of
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and an effective amount of a further medicament active ingredient in dis-

15 solved or lyaphilised form.

USE

20 As explained, the signalling pathways are relevant for various disorders.
Accordingly, by interacting with one or more of said signalling pathways,
the pyrrole derivatives are useful in the prevention and/or the treatment of

disorders that are dependent on said signalling pathways.

L 25 The compounds according to the invention are preferably kinase modula-
tors and more preferably kinase inhibitors. According to the invention,
kinases include, but are not limited to, one or more Raf kinases, one or
more Tie kinases, one or more VEGFR kinases, one or more PDGFR

30 kinases, p38 kinase and/or SAPK2alpha.

The invention relates to the use of compounds of the formula 1, and
pharmaceutically usable derivatives, solvates and stereoisomers thereof,

35 including mixtures thereof in all ratios, for the preparation of a medicament
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form USE As expl ained, the signalling pathways are relevant for various
di sorders. Accordingly, by interacting with one or nore of said signalling

pat hways, t Mdemompdundiesfitiaforasad aee gakbble fontHdprepaeation ofom and/ or the
treatment of disorders that are dependent on said signall ig% [)ﬁat hways. The
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ki nases,” one tigs grdiecoffis@tingonasast, BARSE 4Hd Raf-¢. PDGFR
Preference is given to the use for the treatment of diseases, preferably

C from the group hyperproliferative and non-hyperproliferative diseases.
These are cancerous diseases or non-cancerous diseases.

15 The non-cancerous diseases are selected from the group consisting of
psoriasis, arthritis, inflammation, endometriosis, scarring, benign prostatic
hyperplasia, immunological diseases, autoimmune diseases and immuno-
deficiency diseases.

20
The cancerous diseases are selected from the group consisting of
dermatological tumours, haematological tumours, sarcomas, squamous
epithelium cancer, stomach cancer, head cancer, neck cancer, oesophag-

- 25 eal cancer, lymphoma, ovarian cancer, cervical cancer and/or prostate

cancer. Modulation of the Raf kinase pathway plays a even more important
role in various cancer types which show a constitutive activation of the Raf
kinase-dependent signalling pathway, such as melanoma, colorectal can-
30 cer, lung cancer, brain cancer, pancreatic cancer, breast cancer, gynae-
cological cancer, ovarian cancer, thyroid cancer, chronic leukaemia and
acute leukaemia, bladder cancer, hepatic cancer and/or renal cancer.
Modulation of the Raf kinase pathway also piays an important role in in-
fection diseases, preferably the infection diseases as mentioned above/
35 below and especially in Helicobacter pylori infections, such as Helico-

bacter pylori infection during peptic ulcer disease.
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Sspecidlly thedmatic or rheumdtoid arthritis, diabetic retinopathy, psoria-
sis, restenosis; fibrotic disorders; mesangial cell proliferative disorders,
diabetic nephropathy, malignant nephrosclerosis, thrombotic microangio-
pathy syndromes, organ transplant rejection, glomerulopathies, metabolic
disorders, inflammation and neurodegenerative diseases, and especially

solid tumours, rheumatic arthritis, diabetic retinopathy and psoriasis.

Modulation of the p38 signalling pathway plays an important role in vari-
ous cancerous and also in various non-cancerous disorders, such as fibro-
sis, atherosclerosis, restenosis, vascular disease, cardiovascular disease,
inflammation, renal disease and/or angiogenesis, and especially non-
cancerous disorders, such as rheumatoid arthritis, inflammation, auto-
immune disease, chronic obstructive pulmonary disease, asthma and/or

inflammatory bowel disease.

Modulation of the PDGF signalling pathway plays an important role in

various cancerous and also in various non-cancerous disorders, such as
rheumatoid arthritis, inflammation, autcimmune disease, chronic obstruc-
tive pulmonary disease, asthma and/or inflammatory bowel! disease, and

especially non-cancerous disorders, such as fibrosis, atherosclerosis,



col ogi cal cancer, ovarian cancer, thyroid cancer, chronic | eukaem a and
acute | eukaem a, bl adder cancer, hepatic cancer and/or renal cancer.

Modul ati o f kinase pathway also plays an inp jn in-
fection dk@g@%@%“gﬁef erably the infection di seases as%ﬁﬁ%ﬁ@@gyﬁove/
bel ow and especially in Helicobacter pybori infections, such as Helico-
bacter pylori infection during peptic ulcer disease. WO 2005/ 049603

PCT/ EP2004/012076 -45 5 10 15 20 25 30 35 One or nore of the signalling
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nodul ati ng Oﬂlsbagéghﬂld?%r@ﬁé‘ﬂg%ws of the corrpounds according to the
ccor

i nventi on, e conmpounds ing to the invention are suitable for the
prophylaxis and/or treatnent of pathol ogical processes or disorders caused,
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signalli ng pat hway plays an inportant role 1 n vari- ous cahcerous and al so

in various riohibidars dheyredesiocampeundauate partiCulariy-suitable far bdmisistrer osi s,
stenosi s, yvascul ar di sease, [cg ovascul ar di sease, inflammtion, r enal

di sease and/tn %‘ﬁbﬁ&@m?eﬁms asar@@ éﬁ’@ﬂyally non- cancerous disorders, such

as rheumat ol gh&ltlodehirbEeptol MHIEbL et t@ compounds which interfere with

15 or inhibit the binding of oestrogen to the receptor, regardiess of mecha-
nism. Examples of oestrogen receptor modulators include, but are not lim-
ited to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperid-

20 inyl)ethoxy]phenyl}-2H-1-benzopyran-3-yllphenyl 2,2-dimethylpropanoate,
4 4'-dinydroxybenzophenone-2,4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardiess of mecha-

C 25 nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.

"Retincid receptor modulators" refers to compounds which interfere with or

inhibit the binding of retinoids to the receptor, regardless of mechanism.

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

35

"Cytotoxic agents" refers to compounds which result in cell death primarily
through direct action on the cellular function or inhibit or interfere with cell
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enzophenone- 2, ophenyl hy zone and SH646
GRX 00" (traes Uassttrtanso:blmm(isexameeh&-dlaenrﬁ@)nm [diarine-

platinum(ll)Jbis[diamine(chloro)platinum(ll)] tetrachloride, diarizidinyl-
spermine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-
dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-
trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplaston, 3'-de-
amino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin,
galarubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-azirid-
inyl-4-methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,
3'.4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin,
dolastatin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

BMS 184476, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyi-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,
irinctecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartre-
usin, 8-methoxy-N,N-dimethyl-5-nitropyrazolo[3,4,5-kllacridine-2-
(6H)propanamine, 1-amino-9-ethyl-5-fluoro-2,3-dihydro-9-hydroxy-4-
methyl-1H, 12H-benzo[de]pyrano[3’,4':b,7]indolizino[1,2b]quinocline-
10,13(9H,15H)dione, iurtotecan, 7-{2-(N-isopropylamino)ethyl}-(20S)-
camptothecin, BNP1350, BNPI11100, BN80915, BN80942, etoposide
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tosyl at e, trof osf ami de, ni mist i i ne, dibrospidiumchloride, pumtepa,
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sperm ne, arsenic trioxide, 1-(11-dodecyl am no-10-hydroxyundec
g,eret hyl xant BMiRg]-7 zmaﬂmmfaroxpc%mpxa eduyionratbyliformamiden N-f 2-di- m t oxan-

methylamino)ethyl)acridine-4-carboxamide, 6-[[2-(dimethylamino)ethyl]-
amino]-3-hydroxy-7H-indenof2, 1-c]quinoclin-7-one and dimesna.

15 "Antiproliferative agents" include antisense RNA and DNA oligonucleo-
tides such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and
antimetabolites such as enocitabine, carmofur, tegafur, pentostatin, doxi-
fluridine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine

20 ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-
zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-di-
hydrobenzofuryl)suifonyl]}-N'-(3,4-dichlorophenylurea, N6-[4-deoxy-4-[N2-

o5 [2(E),4(E)-tetradecadienoyljglycylamino]-L-glycero-B-L-mannchepto-

O

pyranosylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-
ox0-4,6,7,8-tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2,5-
thienoyl-L-glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-

8-(carbamoyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-diazatetracyclo-

%0 (7.4.1.0.0)tetradeca-2 4, 6-trien-S-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 monocional anti-

35

bodies to growth factors other than those listed under "angiogenesis

inhibitors", such as trastuzumab, and tumour suppressor genes, such as



trone, pirarubicin, pinafide, valrubicin, anrubicin, antineoplaston, 3 -de-
am no- 3' - nor phol i no-1 3-deoxo- 10- hydr oxycar m nonyci n, annamnyci n,

gal arubi cin, elinafide, MENLO755 and 4-denet hoxy- 3-deam no-3-azirid-

i nyl - 4- met hyl | daunor ubi cin (see WO 00/ 50032).
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15 in general, compounds according to the invention are to be regarded as

suitable kinase-modulators and especially suitable kinase inhibitors

according to the invention if they show an effect or an activity to one or

more kinases, preferably to one or more Raf kinases, which is preferably,

determined as ICso value, in the region of 100 umol or below, preferably

20 10 pmol or below, more preferably in the region of 3 umol or below, even
more preferably in the region of 1 umol or below and most preferably in the
nanomolar range. Especially preferred for use according to the invention

are kinase inhibitors as defined above/below which show an activity, deter-

¢}

25 mined as ICs, value, to one or more Raf kinases, preferably comprising
A-Raf, B-Raf and ¢c-Raf1 or consisting of A-Raf, B-Raf and c-Raf1 and
more preferably comprising c-Raf1 or consisting of c-Raf1, in the region of
0.5 umol or below and especially in the region of 0.1 umol or below. In

30 many cases, an |Csp value at the lower end of the given ranges is advanta-
geous and in some cases it is highly desirable that the ICso value is as
small as possible or the I1Cs values are as small as possible, but in gen-
eral ICsp values which are between the above given upper limits and a

35 lower limit in the region of 0.0001 ymol, 0.001 pmol, 0.01 pmol or even

above 0.1 ymol are sufficient to indicate the desired pharmaceutical activ-
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trexol, dexrubomaysamhmmnmﬁee ant; for pxampte fraeothe- Iltarabarkermtedyl -1-B-D
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i nhi bitors", such as trastuzumm t unour s ppressor genes, such as WO
05/ 049603 PEhhEPRZDdic012076 -49 5 10 p53, which can be delivered via

conbi nant virus-nedi ated gene transfer (see US Patent No. 6,069, 134, for
exanpl e). ASSAYS The assays are known fromthe literature and can readily be

e o o0 Y asifolfigloclin G dohifadidy, i ol IkEs, BRo030e! &1
et al .15 AntéxanprrHET316181 B4Bbr Mdpa(:é\ugmummgemmted%ﬂa ees
38:237-248; G nbrone et al., J. Natl. Cancer Inst. 52:413-427; N cosia et
al .. In Vitreanbe usedin standard prohferahon assays, for example for anchorage-

dependent growth on plastic or anchorage-independent growth in soft

agar. Human tumour cell lines are commercially available, for example
20 from ATCC (Rockville MD), and can be cultured by methods known in the

art, for example in RPMI with 10% of heat-deactivated foetal bovine serum

and 200 mM glutamine. Cell culture media, foetal bovine serum and addi-

tives are commercially available, for example from Invitrogen/Gibco/BRL
25, (Karisruhe, Germany) and/or QRH Biosciences (Lenexa, KS). In a stan-

dard proliferation assay for anchorage-dependent growth, 3 x 10° cells can

be seeded into 96-well tissue culture plates and allowed to attach, for

example overnight at 37°C in a $% CO; incubator. Compounds can be

titrated in media in dilution series and added to 96-well cell cultures. Cslls

% are allowed to grow, for example for 1 to 5 days, typically with feeding of
fresh compound containing media at about haif of the time of the growing
period, for example on day 3 if the cells are allowed to grow for 5 days.
Proliferation can be monitored by methods known in the art, such as

35

measurement of metabolic activity, for example with standard XTT colori-

metric assay (Boehringer Mannheim) measured by standard ELISA plate
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0.01 prol or even above 0.1 pnol are sufficient to indicate the desired
phar rraceutig&é act.iv Vg 2005/ 049603 PCT/ EP2004/ 012076, -50 5 10.ity.
However , t he d@TalYely OF ARSEOrae-PYRPFRdeNt RSOy CalisaRD ReRldted "t ve

testi nidsystgm grioass gy R4 b S6dAGNE bfardsn b EAABRAAS o 00 cal

activity of e conpounds accor nvention can eas be
nmonst r at edmedia, overlaying asisetiom layardonssining only 064% cgar ém RFAMIN assays or
vitro gromh assays, Suitable in_vitro assays are known in the art, for
exanpl e fron§AMelete media, fpeexarmplg inRd-welh tigpide cHlburedq!atesn GosRIeteed in t he

literature, Qr e | e r . devel oped
and/ or perfo&%WH@HBﬁﬁFA%ﬁ%Seéﬂﬁ'ﬂﬁé_ﬁ&% ﬁéagtéoé%d @nwélgﬂ@?g% or an in
vitro §dowt hpaeaafor dxafple BHBPW irf815% I00Emcubator fdrta sumeRIng titkeT forl6, DLD-1
or M aPaCa, containing nutated K-Ras genes

example 10-14 days, preferably with repeated feedings of fresh media

containing compound, typically at 3-4 day intervals. Colony formation and

total cell mass can be monitored, average colony size and number of

20 colonies can be gquantified by methods known in the art, for example using
image capture technology and image analysis software. image capture
technology and image analysis software, such as Image Pro Plus or media

Cybernetics.

25

¢

Above and below, all temperatures are indicated in °C. In the following
30 examples, “conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to a value of between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl
acetate or dichloromethane, the phases are separated, the organic phase
is dried over sodium sulfate and evaporated, and the product is purified by
3 chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent. ethyl acetate/methanol 9:1.



can be used in standard proliferation assays, for exanple for anchorage-
dependent growth on plastic or anchorage-i ndependent growh in soft agar.
Human t uno Lines are comercially avail able, for rom ATCC
(Rockvi I'l e%ﬁg@ﬁawgan be cul tured by nmethods known inl)t%mg@{ﬁ%%r
example in RPM with 10% of heat-deactt$dted foetal bovine serum and 200 nM
glutamne. Cell culture nedia, foetal bovine serumand addi- tives are
comercially available, for exanple fromlnvitrogen/ G bco/BRL 25 (Karl sruhe,
Ger many) and/or H Bi osci e 5 (L a., KS). In.a.stan- dard proliferation
assay for ané&ﬂﬁ%ﬁ@cﬁ' B’e&ﬁggr omﬁﬂfé%‘it&f"ﬁﬁ@%f&'?@seﬁ?ﬂ) 'ﬂe seeded into
96-wel | tissue culture plates and phkR AtEmBdmsatdnietit) (x@@ayml e overni ght
at 37Cin a 5% CQ2 incubator. Conpounds can&Be t|trate(§)Qn diain
dilution series and added to 96-weEBI (alettrosprayierisatioet)(M+H)0 are allowed to
grow, for exanple for 1 to 5 days, typically with feeding of fresh conpound
cont ai j ng |¢1"M§ (@bposrhedic P’éﬁsﬁrﬁe&?qrﬁ@a ionisatiog-JNRsH SPRRFArBetryX or
exanpl € on dgm_i_.’ﬁ_')if the cells are allowed to grow for 5 days. Proliferation
can be nonitored’by methods known in the art, such as 35 neasurenent of
metabolic activity, for exanple with standard XTT colori netric assay

(Boehri nger Mannhei n) neasured by standard ELI SA plate WD 2005/ 049603
PCT/ EP2004/ 0 Example 151 C 5 10 15 20 25 30 35 reader at OD 490/ 560, by

TNo gyt B BERAG A1 Phidg Brin rorBelbpdhrenlll ng 2 Coll
har vest and.:ai’@éﬂfﬁb‘ﬁlbﬁW-ﬁ*ﬁéi@&i]ﬁﬁé\%ﬂ%fﬂg@-@@éﬁ@ﬁaﬂﬂ)ﬁé q‘g;ui d scintillation

counting, or by stalning techniques, s Crystal Viol'et staining. OQher
%'table cellul ar assay systens are known in the art.

1.1 Synthesis of [2-(4-benzyloxyphenyl)-3-dimethylaminoallylidene]di-

methylammonium perchlorate (1)

0 | "
+
° ™~ /u\ ——
O 3ar *+
20 o I N
o SN
1
0\_ O
0™}
0
.
- 25 N ,
6 g of (4-benzyloxyphenyl)acetic acid are added under a protective-gas
atmosphere to a mixture of 6.7 ml of phosphoryl chloride (73.1 mmol) in
30 ml of dimethylformamide, and the mixture is stirred at 70°C for 4 hours.
After cooling, the solvent is stripped off, ice-water is added to the residue,
30 and 3.4 g of sodium perchlorate (24.4 mmol) dissolved in 20 mi of water
are added. The precipitated solid is filtered off and washed with water.
Yield: 9.9 g (98%) of 1, yellow crystals.
35

1.2 Synthesis of ethyl 4-(4-benzyloxyphenyl)-1H-pyrrole-2-carboxylate
(2)



Al ternatively, for anchorage-independent cell growh, cells can be plated
at | x 103 to 3 x 103 in 0.4% of Seaplaque agarose in RPM conplete nedia,
overl ayin t | ayer containing only 0.64% agar in te
medi a, fo%vg%g‘%%q“g&:sn 24-wel | tissue culture plates. Co %%002’%%2 pl us
dilution series of conpounds can be adddd-to wells and incu- bated, for
exanple at 37Cin a 5% CO2 incubator for a sufficient tinme, for exanple
10-14 days, preferably with repeated feedings of fresh nedia containing
conmpound, typically at 3-4 day intervals. Colony formation and total cell

mass can be monitored, avelage col ony size and number of col oR¥es, can be
quantified by-ngthods kngmi~in the art, for exanple using _inmag Apt ur e
t echnol ogy age analllysis software. |magescapture  te ® y“and i mage
anal ysi s sof t'wasre s. | magegPro Plus or nedia O netics. Above and

bel ow, all tenperat]ures ark.i ddi €dg[v R~C~In the fo
“convegtional we meals vvalﬁg i 8l added if nece , the pHis
adjusted, if necessary, to a val ue of Get weero 2 ayfd \0, dependi ng on the
constitution of the efd gyoduct, the mixture iS-ex{rdcted with ethyl
acetate or dichloro /K-@lne, t he phases are sepgrated, the organic phase is
dried over sodium sultat@ and evaporated, and the product is purified by
chromat ography on silica gel and/or by crystalljsation. Rf values on silica
gel; eluent: ethyl acetate/nethanol 9:1. WO 2005/049603 PCT/ EP2004/ 012076

52 5 B oA B I R st PlnedvicbBRi BRI REE: .,
i oni sation) .ﬁi%mﬁ%ré@a@h&aé@fmabﬁa@frsfe%uf;@g@b,wbhe@wtl on - nmass

eect rometry)
mixture of 10 ml of a 20% sodium ethoxide sclution in ethanol (27.4 mmol)

ng exanples,

and 2.3 g (16.4 mmol) of glycine ethyl ester hydrochioride in 130 ml of

15 ethanol, and the mixture is heated under reflux for 24 hours. After cooling,
the solvent is stripped off, the residue is taken up in water, and the product
is extracted with ethyl acetate. The combined organic phases are dried
over sodium sulfate. The product is obtained after filtration and removal of

the solvent by distillation.

20
Yield: 3.4 g (91%) of 2, brown crystals.
1.3 Synthesis of ethyl 4-(4-hydroxyphenyl)-1H-pyrrole-2-carboxylate (3)
L 25
3 .
0
— o
30 O\ N\
d N o) H
) P
35

1 g of catalyst (5% palladium on activated carbon)} is addedt0 4.5 g

(13.3 mmol) of ethyl 4-(4-benzyloxyphenyi)-1H-pyrrole-2-carboxylate 2 in



Exanple 1 Preparation of

N-met hyl - 4-{4-[5-(4-chloro-3-trifluoronethyl net hyl phenyl -

car banoyl ) - 1H pyrrol - 3-yl ] phenoxy} pyri di ne- 2- car boxam de (6) 1.1 Synthesis
of [2-(4- enyl ) - 3-di et hyl am noal | yl i dene] di - jum

per chl or aﬁga?ﬁsg%ydggof (4- benzyl oxyphenyl )acetic acid a?glggiﬁggm}ﬁﬂger a
protective-gas atnosphere to a m xtur of 6.7 m of phosphoryl chloride
(73.1 mol) in 30 m of dinethylformam de, and the mxture is stirred at
70C for 4 hours. After cooling, the solvent is stripped off, ice-water is

added to the [ : f ' c ) dissol ved
" 20 m of Safber S oBRfn ndimBiine P PE e iS) isbh dURRkY ¢ ana
washed wi th 7@é ebivenifissdttipp&d BifJand 838 pfidutt is/@rliédPat 50Q Undled reduckdSynt hesi s
of ethyl 4-(4-benzyloxyphenyl)-1 H pyrrole-2-carboxylate (2) WO 2005/ 049603
-53 5 PCT/ EFP@Ssu@eo1dal. 4.5 g of

[ 2- (4- benzyl gxyp yl - 3-di net hyl am noal | yl i dene] di net hyl anmo- ni um

perchl grate ?'eﬁgeg(%@a%rﬁg W& JY8@S ve- gas at nosphere to a mixture of
10 M of a 20% sodi um et hoxi de solution in ethanol (27.4 mmol) and 2.3 g
(16.4 mmol ) of glycine ethyl ester hydrochloride in 130 m of 15 ethanol,
and the m xtude isShahésig of etieyl 4-@E(2methyicatbatraytsridid-deyloggphemg]- t he
solvent is stripped off, the residue is taken up in water, and the product

i s extract edMipviraie-Rysareex!atee(4) The conbi ned organic phases are dried over
sodi um sul fate. The product is obtained after filtration and regoval of 20
t he soigent by distillation. Yield: 3.4 g (92 %9 of 2, brown Cristals. 1.3

Synt hest's of ethyl 4-(4-kkydroxyphenyl)-1 H pyrrol e-2-carboxyl ate ) 25 30
OH 35 1 g of catal yst,tg% pal | adium on activated carbon) is d o 4.5 ¢
ate 2 in WO

3.3 mmol ) of ethyl 4- benz@ oxyphenyl ) - 1H pyrrol e.2- %
5/ 049603 PCT/ EP209%£012076 X
° i WS
N N ~ o
15 o_ H o
) g d

/ \
N 4
)

20 1.0 g (4.3 mmol) of ethyl 4-(4-hydroxyphenyl)-1H-pyrrole-2-carboxylate 3
and 1.1 g (6.5 mmol) of N-methyl-4-chloropyridine-2-carboxamide A are
mixed thoroughly and slowly heated to 160°C. After 48 hours at 160°C, the
reaction mixture is cooled to just above the solidification point, ethy! ace-

05 tate is added, and the mixture is washed twice with 2N sodium hydroxide

C

solution and water. After the organic phase has been dried and the solvent
has been removed by distillation, the crude product is obtained as a brown
oil. This is purified by normal-phase column chromatography (eluent
petroleum ether/ethyl acetate).

30 Yield: 0.7 g (40%) of 4 yeliowish crystals.

1.5 Synthesis of 4-[4-(2-methylcarbamoylpyridin-4-yloxy)phenyl}-1H-

pyrrole-2-carboxylic acid (5)
35



-54 5 10 15 20 25 30 90 m of ethyl acetate, and the m xture is hydrogenated
using 0.3 | of H2. The solvent is stripped off, and the product is dried at
50C under _reduced ressure for 1 hour. Yield: 2.8 g (912 .9 of 3, white
crystals. ‘YQ&“‘@{Pﬁ?q‘?gsi s of ethyl PCT P2004/012076

4-[4-(2- met hyl car banmoyl pyri di n- 4-yl oxy)g¥henyl ]- | H pyrrol e-2-carboxyl ate
(4 OHci AH "N1.0 g (4.3 mol) of ethyl

4- (4- hydr oxyphenyl ) - 1H pyrrol e- 2-carboxylate 3 and 1.1 g (6.5 nmol) of

N- net hyl - 4- chl or opyri di ne- 2- car boxanj,de A are m xed thoroughly and slowy
heated to 160C. After 48 hours at 1-6'|6C the reaction mxture is cooled to
just above the solidification point, yl ace- tate is addgd, and the

m xture is washed twice with 2 i ydroxi de solutiom#&nd water. After
t he organi ¢ phase has been dr/ nthe solvent has been r
distillation, the crude p bt ai ned asabro $
pur i figd by normal - phase i pet'yol eum

et her/ethyl acetate). stals. 1.5
Synt hesis of 4-[4-9g
pyrrol e-2-carboxyl i g

N 07

10

0.6 g (1.56 mmol) of ethyl 4-{4-(2-methylcarbamoylpyridin-4-yloxy}phenyl]-
1H-pyrrole-2-carboxylate 4 are stirred at 60°C for 16 hours in 5 miof 2 N
C sodium hydroxide solution and 20 ml of ethano!. After the ethanol has
been removed by distillation, the mixture is neutralised using concentrated
15 hydrochloric acid and extracted with ethyl acetate, and the combined
organic phases are dried over sodium sulfate. After filtration and evapora-

tion, the product is crystallised from methanol.

Yield: 0.46 g (85%) of 5 yellow crystals.
20

1.6 Synthesis of N-methyl-4-{4-[5-(4-chloro-3-triflucromethylphenylcar-
bamoyl)-1H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide (6)

25 H JN*
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H "NC5 10 15 20 25 30 35 0.6 g (1.56 nmol) of ethyl

4-[ 4- (2- met hyl car banoyl pyri di n- 4-yl oxy) phenyl]- 1 H pyrrol e-2-car boxyl ate 4
are stirred at 60C for 16 hours in 5 mM of 2 N sodium drOX|de sol ution
and 20 ni WP 2548} After the ethanol has been rennv'é%”ﬁ C2P78 at i on,
the m xture is neutralised using concedbr-ated hydrochloric acid and
extracted wwth ethyl acetate, and the conbi ned organic phases are dried
over sodiumsulfate. After filtration and evapora- tion, the product is

crystalli sed from met hanol . Yie (85% of 5 yeI | ow crystals. 1.6
Synthest s of 104 ey DWDINof 442 enpioN 5atkamy POy iy Ry Ttk

DoY) ot S 2SR RS g S M AR5 04003

4- [ 4- (2- met handet higmyiamﬁbrjldﬁséamir@xy);hnﬁauédzolrmhormé rsr'm 2- carboxylic
acid 5 are dissolved in di met hyl formanmi de, and 61 ng (0.3 mmol) of

5- am no- 2- cH{Po3 oiveni} ot N(ﬁkd&metlabdammgpﬁ)w-e!hmmtiumzde hydr -

(0.3 i) Hande Bad B A e Ml b Riftielbnbentol Bral el A ure s
stirred at 5}9:!13 RO&Hh sakisishst reaction
m xture, and g ?ﬁ%ﬁﬁ%&ﬁs%ﬁ{r?g%ﬁed w%tewwgﬁﬁu{é ﬁ)z;cet ateS W}égg'ce:losnbl ned

or gani ¢ phasaddedt te theiredctimremixtond, lamistbéfpamdx.lctwextraﬁedrvwﬂ'eemybduct is
purified by normal - phase col uim chropmat o raep y@éel uent . petrol eum

et her/ et hyl @ceials: F\e opntiged QQ%CP’DW& gfe grigd pvansediyay syliate.sThe ¢

retent?én t | dFEab pr&éﬁcﬂ]ié ptoiriﬁéld by normal-phase column chromatography (eluent
C petroleum ether/ethyl acetate).

Yield: 25 mg ( 17%) of 6 yellow crystais

15 HPLC retention time tr [min]: 3.64
Conditions: gradient 3.5 min
Flow rate: 1.5 mi/min from 80:20 to 0:100 [HO/acetonitrile]
H-0 or acetonitrile contains 0.01% of TFA

20 Column: Chromolith SpeedROD RP 18 e 50-4.6

The following compounds are obtained anatogously

O

25
N-methyl-4-{3-[5-(4-chloro-3-trifluoromethylmethylphenyicarbamoyl)-
1H-pyrrol-3-yl]phenoxy}pyridine-2-carboxamide, tr 3.65; El m/e 515;
N-methyl-4{4-[5-(3-chloro-4-methylphenylcarbamoyl)-1H-pyrrol-3-
30 yl]Jphenoxy}pyridine-2-carboxamide, tr 3.48;
N-methyl-4-{4-[5-(2-methoxy-5-triffuoromethylphenyicarbamoyl)-1H-
pyrrol-3-yl]phenoxy}pyridine-2-carboxamide, tr 3.54;
N-methyl-4{3-[5-(3-chicro-4-methyimethylphenyicarbamoyl)-1H-
pyrrol-3-ylJphenoxy}pyridine-2-carboxamide, tr 3.49; El m/e 461;
N-methyl-4{4-{5-(3-chloro-6-methoxymethyiphenylcarbamoyl)-1H-
pyrrol-3-ylJphenoxy}pyridine-2-carboxamide, tr 3.46;

35



Conditions: gradient 3.5 mn Flowrate: 1.5 m/mn from80:20 to 0: 100

[ H20/ acetonitrile] H20 or acetonitrile contains 0.01 % of TFA 20 Col um:
Chronolith SpeedROD RP 18 a 50-4.6 The foll owi ng conpounds are obt al ned
anal ogous| WM N net hyl - 4- {3-[5- (4-ch | oro-3-tri f PEEASARU{NFOT6

met hyl phenyl car banmoyl )- 1 H pyrrol-3-y57 phenoxy} pyri di ne-2- carboxam de, tr
3.65; El me 515; N-nethyl-4-(4- [ 5- (3-chl or o- 4- net hyl phenyl car banoyl ) -1

H pyrrol - 3- yl]phenoxy}pyri di ne-2-carboxam de, tr 3.48;

N net hyl - 4- {4-[ 5- ( 2- net ho% 5- tr|fI uor onet hyl phenyl car banoyl ) -
pyrrol - 3- yI ] phené‘ﬁc&’ﬁﬂw éﬁ-w-sak%@ﬁaweﬂpxymetfyIglaenylcarbamoyl) 1H—

oyrrol 3. yi | BRERERIA B0 RaRAErIBE ERaaie it S BRI 47

N- et hyl - 4- {4- [ SN-RretifI1-{B rieepasE s iflesremetts rrtw%ylhén

pyrrol - 3-yl ] phenoxy} pyr| di ngs- -carboxam de, tr 3. )26 200%/ 049603
PCT/ EP2004/ 0lzaUmnoyl)s’rHaDy_r[mI@-ytipimmxy}wr[dm%e-carboxamlde tr 3.55: El mfe
N- net h 5- (3-chl or o- 6- net hoxynet hyl phenyl car banoyl )-1 H
pyrrol - 3- yl]gﬂ noxy} pyri di ne-2-carboxam de, tr 3.47; El me 477,

e L NS e b s e
510; N-net hypyrrol-3-iphéBoky}gyridinedkgarboxaimdath8i@; Ednvery]; ) - 1 H
Py T ol -3y PN s 2 B Mo R S romathylphanylcarbamoy - TH-
10 pyrrol-3-yl]phenoxy}pyridine-2-carboxamide, tr 3.70; El m/e 559,
C N-methyl-4-{3-[5-(3-trifluoromethoxyphenylcarbamoyl)-1H-pyrrol-3-
yllphenoxy}pyridine-2-carboxamide, tr 3.50; El m/e 480,
N-methyl-4-{3-[5-(4-tert-butylphenyicarbamoyl)-1H-pyrrol-3-yl}-
15 phenoxylpyridine-2-carboxamide, tr 3.67; El m/e 469;
N-methyl-4-{3-[{5-(3,4-dichlorophenylcarbamoyl)-1H-pyrrol-3-yl}-
phenoxy}pyridine-2-carboxamide, tr 3.63; El m/e 481;
N-methyl-4-{3-[5-(4-chloro-3-methyl-6-methoxyphenylcarbamoyl)-1H-
20 pyrrol-3-yllphenoxy}pyridine-2-carboxamide, tr 3.63; El m/e 491;
N-methyl-4-{3-[5-(2,4-dimethoxy-5-trifluoromethoxyphenylcarba-
moyl)-1H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide, tr 3.69; El m/e 540;
N-methyl-4-{3-{5-(2-dimethylamino-5-trifluoromethylphenylcarba-
C o5 moyl)-1H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide, tr 3.77; El m/e 524;
N-methyl-4-{3-[5-(2-(2-methylaminoethoxy)-5-methylphenylcarba-
moyl)-1H-pyrrol-3-yl]phenoxy}pyridine-2-carboxamide, tr 2.65; El m/e 500;
N-methyl-4-{3-[5-(2-(2-dimethylaminoethoxy)-5-methylphenylcarba-
moyl)-1H-pyrrol-3-yl]Jphenoxy}pyridine-2-carboxamide, tr 2.45; El m/e 514;

30
N-methyl-4-{3-[5-(2-[(2-dimethylaminoethyl)methylamino]-5-methyl-
phenylcarbamoyi}-1 H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide, tr 2.34;
El m/e 527.
35

Example 2



N net hyl - 4-{3-[5-(4-brono-3-trifluoronethyl phenyl carbanoyl)-1 H
pyrrol - 3-yl ] phenoxy} pyridi ne-2-carboxam de, tr 3.70; EIl W 559;

N- net hyl - 4- trifluoromethoxyphenyl carbanoyl)-1 rrol - 3-
yl] phenox;‘/ﬁvbﬂ] &é 32- car boxani de, tr 3.50; El nle 480; '13'&'? P2"04’012076
N- met hyl - 4-{3-[5- (4-tert-butyl phenyl car¥hnoyl )-1 Hpyrrol -3-yl]-
phenoxy} pyri di ne- 2- car boxam de, tr 3.67; El W 469;

N- net hyl - 4-{3-[5- (3, 4-di chl or ophenyl carbam)yl) 1 Hpyrrol-3-yl]

phenoxy}pyrl -2-carboxam de, tr .
Rty 4. ¢ Shp SollomiancemBsnds g obiaied RBRISRUH LEXARRIR Y 1 1
pyrrol-3-y|]phenoxy}pyr|d|ne 2-carboxam de, tr 3.63; El me 491;
N-net hyl -4-{3-[5-(2, 4-d i methoxy-5-trifl uoronethoxyphenyl carba-
moyl ) - 1H pyrrol - 3N5{|4}(pynm>ayymymmﬂ%—mrﬁfmmmmyimer@n@w gyirroiée 540;
N-nmet hyl -0-{3-[5-(2-d I net hyl am no-5-trifl uoronet hyl phenyl carba noyl)-1
H pyrr @l - 3- yRIGoRROXBMIBY r i di ne- 2- carboxani de, tr 3.77; El W 524;
N- net hyl - 4-{3-[5-(2-(2- et hyl am noethoxy - 5- nethylphenylcarba- noyl ) -1
H pyrrol - 3-yl ] phenoxy} pyri di ne- 2- car boxg#fi a8, th 2.65; El me 500;
N-nmet hyl - 4-{3-[5-(2-(2-di nethyl ami noet 8- et hyl phenyl carba- noyl)-1
H pyrrol - 3-yl ] phenoxy} pyri di ne- 2- car boxanide, {r 2.45; El me 514,
N-net hyl -4-{3-[5-(2-[(2-d inetkyl am/ nget hyl )'nmethyl am no]-5-net hyl
phenylcarbannyl) yrrol - 3- ylxe-=n03 }pyri di ne-2-car boxam de, tr 2.34;
Bl me Exanule 2/ WO -=§(01'603?FCT/EP2004/012076 -58 The foll ow ng
conpouﬂ s are obt andl ogdusly to Exanple 1
N-[ 4- (pyri di n-4-yl oxy)ptien 4-(3-trifluoronethyl phenyl)-1 Hpyrrole 5 10 C
car boxam de N-met hyl -4-[4-({1-[4-(3-trifluoronethyl phenyl)-1
yrrol -2-yl]- 15 met hanoyl } am no) phenoxy] pyri di ne- 2- car boxam de F 20 25

N-methyl-4-[4-({1-[4-(3-triflucromethylphenyl)-1H-pyrrol-2-yl]-

15 methanoyl}amino)phenoxy]pyridine-2-carboxamide

F

F

F
20 HoN= oA
\/ N H

o] o] H
C 25 N-[4-(pyridin-3-yloxy)phenyl]-4-(3-trifluoromethylphenyl)-1H-pyrrole-

2-carboxamide,
N-[4-(pyridin-4-yloxy)phenyl]-4-(4-phenoxyphenyl)-1H-pyrrole-2-car-

boxamide,
N-methyl-4-[4-{{1-[4{4-chlorophenyl)-1H-pyrrol-2-ylJmethanoyl}-

30 amino)phenoxy]pyridine-2-carboxamide,
N-[4-(pyridin-3-yloxy)phenyl]-4-(4-chlorophenyl)-1H-pyrrole-2-car-
boxamide,
N-(3-trifluoromethylphenyl)-4-(4-phenoxyphenyl)-1H-pyrrole-2-car-
35 boxamide,

N-(4-chlorophenyl)-4-(4-phenoxyphenyl)-1H-pyrrole-2-carboxamide,



30 35 N-[4-(pyridin-3-yloxy)phenyl]-4-(3-trifluoronethyl phenyl)-1 Hpyrrole-
2-carboxam de, N-[4-(pyridin-4-yloxy)phenyl]-4-(4-phenoxyphenyl)-1
Hpyrrole r- xam de, N-nethyl-4-[4-({1-[4-(4-chlo

H pyrroi - Qg &%@E‘%ﬁﬁoyl }- am no) phenoxy] pyri di ne- 2-car b%@ﬁﬁf@éﬂau&%

N-[ 4- (pyridin-3-yl oxy) phenyl ]-4-(4-chl- henyl)-1 H pyrrol e-2-car-

boxam de, N-(3-trifluoronethyl phenyl)-4-(4-phenoxyphenyl)-1 H pyrrol e-2-car-
boxam de, N-(4-chlorophenyl)-4-(4-phenoxyphenyl)-1 H pyrrol e-2-carboxam de,
WO 2005/ 044603 P P20 4/ 012076 .- 59 5 C 15 20 C. 25 30

N-[ 4 (pyridin-3- ﬂsﬁm iy ORI A S ORI AR Y T -

2- carboxamd? drw]x*g L-4-{4-[({1-[4-(4-nethyl sul fonyl phenyl)-1

H pyrr ol 'famat - noyI }am no) et hyl ] phenoxy} pyri di ne- 2- car boxam de,

N- 3- (pyri di n- 4- yNewgthpba{uH{{{4-[a44rmtinylsuifohgiphiepiriyH- byﬁ'olﬂﬂ&']me!ha- 2-

car boxam de. 35 WO 2005/ 049603 PCT/ EP2004/ 012076 60 10 15 The fol |l owi ng
exanpl gs rel nRlamynareetoyiiphgnoxylpyridine-2-carboxamide,”

N-3-(pyridin-4-yloxy)benzyl-4-(4-methylsulfonylphenyl)-1H-pyrrole-2-

carboxamide.

10
-
15
20
C 25
30

35



Example A: Injection vials A solution of 100 g of an active ingredient of
the formula | and 5 g of diso- dium hydrogenphosphate in 3 | of bidistilled

{ranst orr HOPRERMINT Cct on vial s, | yoph 11 Sed under st ETEERRUAEI one' and

seal ed under sterile conditions. Each8&njection vial contains 5 ng of
active ingredient. Exanple B: Suppositories A mxture of 20 g of an active
ingredient of the formula | with 100 g of soya 20 lecithin and 1400 g of
cocoa butter is nelted, poured into noulds and al |lowed to cool. Each
suppository contains 20 ng of active ingredient. Exanple C Solution 25 30
35 A solution is prepared from1l g of an active ingredient of the forrmula I,
9.38 g of NaH2PO4 - 2 H20O, 28.48 g of Na2HPO4 12 H20 and 0.1 g of

benzal koni unThenfatiomieg exardpzsmelaié thimbditarhents: water. The pH is adjusted to
6.8, and the solution is made up to 1 1 and sterilised by irradiation. This
so- lugion can be used in the formof eye drops. Exanple D: O ntnent 500 ng
of an active ingredient of the fornula | are mixed with 99.5 g of Vaseline
under aseptic conditions. WD 2005/ 049603 PCT/ EP2004/ 012076 -61 5 10 15
Exanpl e E Tekampte A: Mhidction @lalsl kg of active ingredient of the formula I,
4 kg of lactose, 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of
magnesi um stearate is pressed in a conventional manner to give tablets in

such a way t ach cont.ains 1 Exampl e F:
Drageei Tabl tsgl 'PE'OJ @Z’ ﬂ&Fﬁ&%m@g‘PgPEﬁ%}?%ﬁH“E%afnﬂﬁs&@nq‘ilﬁﬂt |y coated
Inac %Ventdrgﬁﬁhydfag&%hd&d}ﬁt@irﬁ?%f Biiistfle8Ypater & adjQsRGoPHBH ), talc,
C using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

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 al-
lowed to cool. Each suppository contains 20 mg of active ingredient.
Example C: Solution

o 25

A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaH;PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

10 6.8, and the solution is made up to 1 | and sterilised by irradiation. This so-
lution can be used in the form of eye drops.
Example D: Ointment

35

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.



tragacanth and dye. Exanple G Capsules 20 2 kg of active ingredient of the
formula | are introduced into hard gelatine capsules in a conventional
manner in t hat each capsul e con- tains 20 r’rgl,é)f jve

i ngr edi entﬁﬂgg]s%y@arrpl e H Anpoules A solution of 1 kg OIFI’%@?’?@EJM
ingredient of the formula | in 60 | of&idistilled water is sterile
filtered, transferred into anmpoul es, |yophilised under sterile conditions
and seal ed under sterile conditions. Each anpoul e contains 10 ng of active

i ngredi ent. 35 WO 2005/ 049603 PCT/ EP2004/ 012076 -62 Patent O ains 1.
Conpounds of the formula I 5 X-Ar 1 10 in which t~ Ar denotes phenyl,

napht hyl, biphgfple Bf Téletssach of which is unsubstituted or nono-, di-,
tri-, tetra- or penta- 15 substituted by R, 20 X denotes -0-, -S-, -(CH2) ,
-C(=0)-, -CHOH)-, -(CH2)" O, -CH2).-, -(CH2)nS-, -S(CH2)n , -(CH2)nNNH,

G N02g. O M BVGORI Ko oMRERgP AASreIent RIS ORIE b0 (Belaserp ar < x. ar
Het denotes | ' ' 1 - 4 N, O
and/or S at orr'g f@@&@éﬁ’gﬁéi@s% ﬂé\%lé‘d%gmfswa%ﬁhﬁgi%yum %‘%% NHAr *
Hal , pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

10
Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated
in a conventional manner with a coating of sucrose, potato starch, talc,
15

tragacanth and dye.

Example G: Capsules

20 2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

25 Example H: Ampoules

O

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

30
10 mg of active ingredient.

35



N2, CN, (CH2)nDOOR3, (CH2)nmCON(R3)2, COR3, S(OmA, S(O mAr', NHCQOA,
NHCQAr', NHSQR2A, NHSQRAr', S02N(R3)2, -O (CH2)PNH2, -O (CHI )P NHA, 30
-O(CH2) P - 2) PNH2, - NH (CH2) PNHA, -NH (CH2)P - NA- ) PNH2,
_NA- (CHR) %&”Wg(*mz) PNA2, -O (CH2), Het' or Het', %%@é’%%’é'g " A or
-(CH2), Ar', 35 R4 denotes H, CN, OH ABZC€H2)mAr', COR3, COAr', S(O M or
S(O,,,A", W 2005/049603 PCT/ EP2004/ 012076 -63 Ar' denotes phenyl which
is unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by A, Ph,
OH, OA, SH, SA, OPh, SPh, NH2, N NA%%BNHPh’ Hal , NO2, CN, 5 (CH2) nDOOH,
(CH2) nDO0A, (CH2) nCONH2,  ( CHR) ncg%’ﬁl\?“ Mo, S(O M, S(O nPh, NHCOA,
NHCOPh, NHS02A, NHSO2Ph or SO2NH2, Ph denotes phenyl which is unsubstituted
or nono-, di- or trisubstituted by A Hal, CN, COOR, COOH, NH2, NO2, 10 OH
or OA, Het' denoCempoumisafyiod foarrada Ur at ed heterocycle having | to 4 N O
and/or S atons, which may be unsubstituted or nono-, di- or trisubstituted
by Hal g A, OA, CN 15 (CH2).OH (CH2)" NH2, =NH, =N-OH, =N-OA and/or
car bonyl oxygen (=0), A denotes al kyl Yy 1 to 10 C atons, in which, in
addi - tion, 1-7 H atons may be repl aced ~ g0 {or chlorine, 20 Hal
denotes F, d, Br or I, 25 30 35 n dengtes 0, 1, 2 or % m denotes 0, 1 or
2, p denotes 1, 2, 3 or 4, an utically usabl e!derivatives,

sol vates, salts and stereoy~—

10 v oon
in which
C Ar denotes phenyl, naphthyl, biphenyl or Het, each of
which is unsubstituted or mono-, di-, tri-, tetra- or penta-
15 substituted by R,
X denotes -O-, -S-, (CHy),-, -C(=0)-, -CH(OH}-,
-(CHz)nO-,
-O{CHz)n-, (CH2)sS-, -S(CHz)n-, (CH2)aNH-, -NH(CHy),-,
«(CH2).NA-, -NA(CH,)a-, -CHHal- or -C({Hal)-,
20 Y denotes O, S, CH-NO,, C(CN), or N-R",
Z denotes -Ar, -Ar-X-Ar, -CH,-Ar or -CH2-Ar-X-Ar,
Het denotes a mono- or bicyclic aromatic heterocycle hav-

ing 1 to 4 N, O and/or S atoms,
C R' denotes A, Ar, OR®, SR, OAr', SAr', N(R%),, NHAr', Hal,

NO., CN, (CH;)nCOOR®, (CH,)»CON(R?),, COR?,
S(O)mA, S(O)mAr, NHCOA, NHCOAr', NHSO:A,
NHSO,AF, SO,N(R®),, -O-(CHz),-NHa, -O-(CH,),-NHA,

30 -0-(CHz)p-NA;, -NH-(CH,)o-NH;, -NH-(CH;),-NHA,
“NH-(CH2)p-NAz, -NA-(CH_),-NH2, -NA-(CH_),-NHA,
NA-(CH,),-NA;, -O-(CH,),-Het' ar Het',

R® denotes H, A or -(CHa)Ar,

a5 R denotes H, CN, OH, A, (CHy)»Ar', COR®, COAr', S(O)nA

or S(O)nAr,



I somers thereof, including mxtures thereof in all ratios. 2. Conpounds
according to Caiml, in which X denotes 0 or -(CH2),-, and

phar maceuty bl e derivatives, solvates, salts an = LSONEer s

t her eof |wn§?hdc?|yoﬁ%%§1 xtures thereof in all ratios. 3. Cgcng’%g%oggoggi%r ding to
Claim1 or 2, in which Ar denotes Het -&3 phenyl, each of which is
unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by R, WO
2005/ 049603 PCT/ EP2004/ 012076 -64 and pharmaceutical ly usabl e derivati ves,

solvates, salts apnd stereo; i her.eof , [ ncl udin ' eg; thereof in
all ratios. 51 '?: 15 4. %ﬁ%éég@g@ﬁl@?ﬁgmﬁfb&ﬁ@tga 0?6‘5‘@!‘% a'd lt-El'i"ms 1-3,
in which R denotes A OHiefh. ofbBntablstithidd by Al Ph( OFR)ORBH2S A CH2) MCONHA,
(CH2) nCONA2, - O (CH2) PNH2, - O (CH2)PNHA, - O ('CHI ) P' NAZ, - NH (CH2) PNH2,

- gH E:SQZ) PHeHA, - NH- H((e CH2) P ORR, SPhJ\NH(_;,G_JEI)ﬁFM,  (HEHRINEMHBN, - NA- ( I(:Hz) PNA2,
-0- "-Het' or t', a | S tives, solvates,
sal 'Es g%\d st er eo- isorrersqﬁkg?&@ﬁﬂél‘ggré(éohzekﬂgﬁ&e@“g‘:@of in all ratios.
5. Conpounds according to (@@EPW%QW@ @'ch@m?\fb%’“ isg?zkﬁa@mh@bﬁenot es a

e 'o 3 N ‘G andrér '

nonocyclic aromati c heterocyc aving 1 to atons, 20 and
pharmaceuti cal |y usabl e ddNHC&Rh dMEHSOAVNHEO, Phadit SOaMH,,st er eo- i soners
thereof, including mxtures thereof in all ratios. 25 30 35 6. Conpounds

according to one’dr nore dfenstes paenvisvhich, isunsybstituted a5 reany, di- or
trisubstituted by A, Hal, CN, COOR, COOH, NH,, NO,,

OH or OA,

Het' denotes a monocyclic saturated heterocycle having 1 to

10

c.

4 N, O and/or S atoms, which may be unsubstituted or
mono-, di- or trisubstituted by Hal, A, OA, CN,

15 (CH2).OH, (CHa).Hal, NH;, =NH, =N-OH, =N-OA and/or
carbonyl oxygen (=0),

A denotes alkyl having 1 to 10 C atoms, in which, in addi-
tion, 1-7 H atoms may be replaced by F and/or chlorine,
20 Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,
m denotes 0, 1 or 2,
p denotes 1, 2, 3or 4,
C 25 and pharmaceutically usable derivatives, solvates, saits and stereo-

isomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1, in which
X denotes O or -(CH,),-,

30
and pharmaceutically usable derivatives, sclvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2, in which
35

Ar denotes Het or phenyl, each of which is unsubstituted or
mono-, di-, tri-, tetra- or pentasubstituted by R’,



and pharmaceutical ly usabl e derivatives, solvates, salts and stereo- isoners
thereof, including mxtures thereof in all ratios. 7. Conpounds according to
one or nore of Clainms 1-6, in which Z denotes -Ar, and pharnaceutically
usabl e der\;vg%ds¥09§603sol vates, salts and stereo- isonersptpepsifaloofc! udi ng

m xtures thereof 1n all ratios. 8. Conpounds according to one or nore of
Claims 1-7, in which WD 2005/ 049603 PCB4P2004/ 012076 -65 5 10 15 20 25 30
35 Z denotes phenyl which is unsubstituted or nono-, di-, tri-, tetra- or
pent asubstituted by A, OH QA NH2, NHA, NA2, -O (CH2)PNH2, -O (CH )P NHA,

R e, 408 OB 5B lhes NS0 Bitgga syl 00 P2

phar maceuti cal | yistsabd thetes, wajldxmg,mimirwtr@eosmlélsramia»d. stereo- isomers
thereof, including m xtures thereof in all ratios. 9. Conpounds according to

one or nore of Clains 1-8, in which X denotes O, Ar denotes Het or phenyl,

bont asgbat | ¢t ecCR PRI AR to G B mofiaof Qi g3 I @bich

S0-(CH2) PNH2, - ( CH2) P NidvotedA( BHR)GARH 1%’ BMH2, - NH- ( CH2) PNHA
-NH (CHZ) PNA2, -'NA- (CH2) PNH2, - NA-( CH2) PNHR, - NA- ( GH2) PNA2, ( CH2) , mOONH2,
(CH2) r, CONHA, ( CH2) mCONA2, (CHY)4@BNH:, teH:)0I0NEA; (Gldi).8&MNAes a nonocyclic

aromati c heterocycl e havi n—g)—%Clt-lé)) -?HHZNLOQCﬂ?/—ﬁhAS-BE(%ﬁi) NA,
p ' p , P !
-NH-(CH;)p-NH;, -NH-(CH,),-NHA, -NH-(CH>)p-NA,,
-NA-(CH2),-NH;, -NA-(CH.),-NHA, -NA-(CH.),-NA,,
C -0-(CH.)s-Het' or Het',

and pharmaceutically usable derivatives, solvates, salts and stereo-

10

isomers thereof, including mixtures thereof in all ratios.
15
5. Compounds according to one or more of Claims 1-4, in which
Het denotes a monocyclic aromatic heterocycle having 1 to
3 N, O and/or S atoms,
20 and pharmaceutically usable derivatives, solvates, saits and stereo-

isomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5, in which
< 25 Y denotes O,
and pharmaceutically usable derivatives, solvates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

30 7. Compounds according to one or more of Claims 1-6, in which
Z denotes -Ar,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.

35 8. Compounds according to one or more of Claims 1-7, in which



Het' denotes a nonocyclic saturated heterocycle having | to 2 N and/or O
atons, which nmay be unsubstituted or nonosubstituted by A or (CH2)0OH Y

denot es_Oi‘?,%%?og%?% s -Ar, A denotes alkyl having 1 to %‘2{’%‘? 5@6%0 i n which,

i n addi atoms may be replaced by F and/or

denotes F, O, Br or |, mdenotes 0, t88r- 2, p denotes 1, 2, 3 or 4, WO
2005/ 049603 PCT/ EP2004/ 012076 -66 and pharnaceutical ly usabl e deri vat I ves,
sol vates, salts and stereo- isonmers thereof, including mxtures thereof in

all ratios. C5_0 15 20 3 10, nds acco t o _one nor e of
Clains 1-9, in vhich X d(f&@sz%s Bherfy?% segnq@ﬁ g\;ﬁ?gﬁﬁ"&o%sg'ﬁlst{' tuted or
mono-, di- or trisubstitysg ( AONH 2) MCONHA or
(CH2) nCC]\lAZ Het denotes ?u%y@p&tﬁg%?tﬁgmrﬁ)\yﬁpm daz%llgl/llgwpyr azol yl ,

%a- éol yl, thiazolyl, I py MNAy FO-(SH )Nt ny0-(C iy tNIdA] #94(Chta)olyARZ - :j /nyl
t' denotes a nonocyclic N and/or O
at ons, gwhi ch may be unsubs‘&ﬁ &E'g M @HMNP@\ @g'o{plﬁﬁeﬂﬁ’(?mm " OH Y
denotes 0, Z denotes pheny k u D) -NAL - tri-,
tetra- or pentasubstitut edN Wﬂgbﬁm rﬁ“lt\(ﬁ%‘,z Pﬁﬂﬁ?" m\é\ 2)p N4,
-O-(CHy)-Het' or Het' or Hal,
and pharmaceutically usable derivatives, soivates, salts and stereo-

isomers thereof, including mixtures thereof in all ratios.

10
C 9. Compounds according to one or more of Claims 1-8, in which
X denotes O,
Ar denotes Het or phenyl, each of which is unsubstituted or
15 mono-, di-, tri-, tetra- or pentasubstituted by R",
R denotes A, OH, OA, NH,, NHA, NA,, Hal, -O-(CH,),-NH,
-0-(CHz)p-NHA, -O-(CHg),-NAz, -NH-(CH2),-NH,,
-NH-(CHz)-NHA, -NH-(CHz)p-NA,, -NA-(CH,).-NH;,
20 -NA-(CH2),-NHA, -NA-(CH,);-NA;, (CH2)CONH,,
(CH2)mCONHA, (CH,)CONA,, -O-(CH;)»-Het' or Het'
Het denotes a monocyclic aromatic heterocycle having 1 to 3
N, O and/or S atoms,

{: 25 Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be unsubstituted or
monosubstituted by A or (CH;),OH,

Y denotes O,
30 4 denotes -Ar,
A denotes alkyl having 1 to 10 C atoms, in which, in addi-
tion, 1-7 H atoms may be replaced by F and/or chiorine,
Hal denotes F, Ci, Bror |,
m denotes 0, 1 or 2,
35

p denotes 1, 2, 3or 4,



-0-(CH2)P NH2, -O (CH2)PNHA, -O (CH2)PNA2, -NH (CHI)P NH2, -NH (CH2) PNHA,
-NH (CH2) PNA2, - NA-(CH2) PNH2, -NA-(CH2)p-NHA, -NA-(CH2)PNA2, -0-(CH2)
-Het' or Het' or Hal, A denotes alkyl having 1 to 10 C atons, in which, in
addi - ti onwglrdsiddeaizsons may be replaced by F and/ or chl egirigeoslifderglenot es
F, d, Br or I, mdenotes O, 1 or 2, p notes 1, 2, 3 or 4, and

phar maceutical |y usabl e derivatives, sofvates, salts and stereo- isoners
thereof, including m xtures thereof in all ratios. 11. Conpounds according
to one or nore of Clains 1-10, in which WO 2005/ 049603 PCT/ EP2004/012076
87 L0 C 15 20a25 RBriacAnclR) Usabi BN dive s RLeL, sl hRAKlerep Het each
of which 1is unsu tuted no- tetra- or pentasu Stl- tuted
by R, X denot esisofrersthereCHanciudingniktures diser@of i dié ratioss phenyl which is
unsubstituted or nono-, di-, tri-, tetra- or pentasubstituted by R1,

- phenyl ene- X- Ar, -CH2- Ar or -CH2-phenyl ene-X-Ar, Het denotes a nonocyclic
aromati c het oc / denotes a
nonocyél i ¢ sz urgtgé@c{@tﬁg%géglﬁgﬁ%\?h% OQ{&E]% &?l%nzé E%r’ngm hom; whi ch may
be unsubstitutedxr nonogghstestQited by A or (CH2)"

Ar denotes Het which is unsubstituted or mono-, di- or
trisubstituted by R’,
R’ denotes (CH2)mCONH;, {(CH2)CONHA or (CH2)mCONA,,
10 Het denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyi, oxa-
zolyl, thiazolyl, pyridy!, pyrimidinyl, pyridazinyl or pyraz-
c inyl,
Het' denotes a monocyclic saturated heterocycle having 1 to
15 2 N and/or Q atoms, which may be unsubstituted or
monosubstituted by A or (CH;),OH,
Y denotes O,
Z denotes phenyl which is unsubstituted or mono-, di-, tri-,
20 tetra- or pentasubstituted by A, OH, OA, NH,, NHA, NA,,
-0-(CHz),-NHa, -O-(CHz),-NHA, -O-(CHg),-NA,,
-NH-(CH2)p-NH;, -NH-(CHa)p-NHA, -NH-(CH>),-NA;,
-NA-(CHy)p-NH,, -NA-(CH.),-NHA, -NA-(CH,),-NA,,
C o5 -O-(CH,)-Het' or Het' or Hal,
A denotes alkyl having 1 to 10 C atoms, in which, in addi-
tion, 1-7 H atoms may be replaced by F and/or chlorine,
Hal denotes F, Cl, Bror |,
30 m denotes 0, 1 or 2,
p denotes 1, 2, 3 or 4,
and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
35

11. Compounds according to one or more of Claims 1-10, in which



R denotes A, OH QA NH2, NHA, NA2, Hal, (CH2)nCONH2, (CH2), CONHA,
(CH2) "OONA2, S(O)mA, -0-(CH2)P NH2, -O (CH2)P NHA, -0-(CH2) P NA2,

- NH ( CH2) _NH (CH2) P NHA, - NH (CH2) P NA2, - NA-( 35 - NA- (CH2) P
NHA, - NA- %BSIW-O(CI—IZ),-HH' or Het' A denotes g?é Epﬁgé{ohzdw%mto 10 C
atons, in which, in addi- tion, 1-7 H-#8bnrs may be replaced by F and/ or

chlorine, Hal denotes F, d, Br or I, n denotes O, 1, 2 or 3, mdenotes O,
1 or 2, p denotes 1, 2, 3 or 4, and pharmaceutically usable derivatives,

sol vates, salt nd stereq- _i,soner her eof , .i.ncl udi n i Xtyre hereof in
all ratios. 12.S mzundsgﬁ%@gﬁﬁﬁg‘y{’ 5‘a€ﬁ§]y|‘r16.ﬁ?h§’gﬁ:§’5?1§q? é?‘%hﬁ’f‘ﬂb'cg'r oup |
N- et hyl - 4-{4-[ 5- (4-chl - iofi m@yl tihyvl I Gesmyl ) -1
H-pyrrgl -3-§/I ] E)hegloxfl} pS;?’dﬁ%ﬁ%r (E))>F<)am' e@mﬂ%&g@?gﬁg;&%@ﬁé o

PCT/ EP2004/ 012076 - 68 N-nkttéybyR'{3-[5-(4-ch | oro-3-trifl uoronet hyl net hyl
phenyl - carbamoyl)-1 H pyrrol-3-yl]phenoxy}pyridi ne-2-carboxam de,

N- et hyl - 4- {4-[ 55(% 3-chl oreemtﬁéréypgn Jearbamoyl )-1 H 5

pyrrol -3-yl] phenq,xy} pyri dj88s vl boxam de,

N- et hyl - 4-{4-[ 5-( 2- net hoxy-%t-Frl’fI uor onet hyl phenyl car banoyl ) 1
H-pyrrol - 3-yl j phenoxy} pyr déhstes Dheaybekiahiisd @nsubstituted or mono-, di-, tri-,

N- et hyl - 4- { 3-[ 5- ( 3- chl or 0- 4- net hyl net hél phenﬁlicar banmoyl ;( 1

H- pyrrol - 3-yl | phenoxy} pyr ieffisn@r peptasybstivted by R, -phenyléne-X-Ar, -CHo-

N- met hyl - 4-{4-[5- (3-chl - 6- h | | b 1)- 1
H- ggr réb 3- i/l ] E)heﬁloxfl} p?igﬁshg@%z'@ﬁ¥ﬁ§|§§§{)§'§ny carbamoyl)
N- et hy™- 4- { 3- [ SHgs- chl or Qeﬁot@@%ﬁﬂ@&!%'ﬁbﬁ@fgmm&b Raving 1 to 3

H pyrrol - 3-yl j phenoxy} pyri di ne- 2- car boxam de,
t hyl - 4- { 3- [ 5- ( 2- net holNy Osand/of Buatomset hyl net hyl phenyl car- banoyl ) -1

yrrol -3-yl]ph y}pyridi ne-2-car boxam de, N hyl -4-{3-]5-(2,
5- di met hoxy- 4- chf it ophenyfiga? g@ogylppgqui"@sa?urated H‘ea{ergcycie i‘nawhg {6
pyrrol - 3-yl ] phenoxy} pyri dbne: I el ich i
N net hyl - 4-{3-[5-(4-br orm? - taﬁ?ﬁgrgonet’ﬁ@?%hé%ﬂ %%nglrjr%?'tyt-ed or

15 monosubstituted by A or (CHz),OH,
R’ denotes A, OH, OA, NH;, NHA, NA,, Hal, (CH2)nCONH_,
(CH2)mCONHA, (CH,)CONA;, S{O)mA, -O-(CHa),-NH,,

~0-(CHa)p-NHA, -O~(CH,),-NA,, -NH-(CH,),-NH,

20 -NH-(CH,);-NHA, -NH-(CHy)-NA;, -NA-(CH;),-NH,,
“NA-(CH,),-NHA, -NA-(CH,),-NA;, -O-(CH.),-Het' or Het'
A denotes alkyl having 1 to 10 C atoms, in which, in addi-
tion, 1-7 H atoms may be replaced by F and/or chlorine,
C 5, Hal denotes F, Cl, Bror|,
n denotes 0, 1, 2 or 3,
m denotes 0, 1 or 2,
p denotes 1, 2, 3 or 4,
20 and pharmaceutically usable derivatives, solvates, salts and stereo-
isomers thereof, including mixtures thereof in all ratios.
12. Compounds according to Claim 1, selected from the group
35

N-methyl-4-{4-[5-(4-chloro-3-trifluoromethylmethylphenyl-
carbamoyl)-1H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide,



1 H pyrrol-3-yl]phenoxy} pyridi ne-2-car boxam de,
N- et hyI 4-{3-[5-(3-trifluoronethoxyphenyl carbanoyt)-1 H

pyrrol - P%QF@E? pyri di ne- 2- carboxam i de, 25
N- et hyI ‘lv Zf;ﬁt ert-butyl phenyl car banoyl )-1 H pyr rof:Tlglmfﬁ]"‘m20"’6
phenoxy} pyr| di ne- 2- car boxani de, -68 -

N- et hyl - 4- {3-[ 5- (3, 4-di chl orophenyl car banoyl )-1 H pyrrol -3-yij
phenoxy} pyri di ne- 2- carboxam de, 30 N-nethyl -4-{3-[5-(4-chl oro-3-nethyl -

met ho henyl car banmoy, ) - r - 3- pbox- am de

N Bthyl 413 [5- (2. Mﬁ%h’%ﬁ?ﬂ%%'%‘%‘ ?'*W%*f%ﬁﬁﬂ*f@@hé SV ar bar moyl) - 1
H | - 3-yl | phea@aniayyci Mipyerod-3c ﬁp@q@ ditte-2-

N- %[ L;I 4- %/31 FS (2-di ma'lt: hlqll am no- 5 trifl u%?gmt h%/lcarbeonxﬁnyg? bam)yl )-1

H pyrrol -3-yl ] phenox%"b?my rld-[2=(Sehiescafinarthy abenplioarimroey 3 1H-

PCT/ EP2004/ 012076 - 15

N- et hgl - 4-{ 3- [59¥r§° %YHE'E"FPW%W&%&%@XWB{%| phenyl car- banoyl)-1

H-pyrrol - 3-yl ] phenoxyi g - ML sl hy Icarb 1)-
N et hyl - 4. {3 [5. (2. Forg ﬁ?l%ﬁget o} OO e GOy oy 1) - 1

n pyrt 0: - 2— %"3] FQ*??W%Q%&-Y@WVW%&MoxamMe
e -4-{3-[5-(2- - di e

met hyl %henyl car banoy ?ﬁi’l%‘%ydgy[éalg‘scr@?ﬁ% é&%ﬁ¥%sy'&f‘ﬁ8h§amw) ani de, and
phar maceuti cal | y1Hﬁ?}cﬁ_3jg,lbwﬁ{dxg§%ﬂm_ -aéa‘?ﬁoxa?ﬁuldbs and stereo- isomers

t hereofq i ncl udi ng xtur |na ratios. 13. Process for the

pr epar at i on of conpoNhdethyl-4t{de[SHB-chlbr-6-methoxymethyigreraarbamby}o and
pharmaceutical |l y usabl e derivatives, sal é sol - vat es and stereoi soners

&er eof , char act &Pl T%vlﬂmnoaw}ﬁy&d'ri% iBBon of conpounds of the
rmula |in which YN-rﬂS{H%-ﬁ§{39[5-(%9crﬂofooﬁl?ﬂém9x%e&i‘yﬁ:ﬂe‘?{yﬁwrﬁaﬂnbyb(: Ar
1 H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide,
15 N-methyl-4-{3-[5-(2-methoxy-5-trifluoromethylmethylphenylcar-
bamoy!)-1H-pyrrol-3-yljphenoxy}pyridine-2-carboxamide,
N-methyl-4-{3-[5-(2,5-dimethoxy-4-chiorophenylcarbamoyl)-1H-
pyrrol-3-yllphenoxy}pyridine-2-carboxamide,
20 N-methyl-4-{3-[5-(4-bromo-3-trifluoromethylphenylcarbamoyl)-
1H-pyrrol-3-yllphenoxy}pyridine-2-carboxamide,
N-methyl-4{3-[5-(3-trifluoromethoxyphenylcarbamoyl)-1H-
pyrrol-3-yljphenoxy}pyridine-2-carboxamide,
C 25 N-methyl-4-{3-[5-(4-tert-butylphenylcarbamoy!)-1H-pyrrol-3-yl]-
phenoxy}pyridine-2-carboxamide,
N-methyl-4-{3-[5-(3,4-dichlorophenylcarbamoyi)-1H-pyrrol-3-yl]-
phenoxy}pyridine-2-carboxamide,
N-methyl-4{3-[5-(4-chloro-3-methyl-6-

%0 methoxyphenylcarbamoyi)-1H-pyrrol-3-yllphenoxy}pyridine-2-carbox-
amide,
N-methyl-4-{3-[5-(2,4-dimethoxy-5-trifluoromethoxyphenylcarba-
moyi}-1H-pyrrol-3-y!]phenoxy}pyridine-2-carboxamide,
35

N-methy!-4-{3-[5-(2-dimethylamino-5-trifiuoromethylphenylicar-
bamoy!)-1H-pyrrol-3-ylJphenoxy}pyridine-2-carboxamide,



25 11 N H 30 in which X and Ar have the neanings indicated in Caim1l, and
L denotes O, Br, | or a free or reactively functionally nodified OH group,
35 is reacted with a conpound of the fornmula Il WD 20051049603

PCT/ EP200 5030 5 a base or acid of the formula | pig/ppoR into
one of its sa %@%éﬁlo Z-NH2 11l in which Z has the rregg?ng |\f‘1§iﬁgg€ed in
Claiml, and/or 14. Medicanents conpri¥fhg at | east one conpound of the
formula | according to Caim1l and/or pharnaceutically usable derivatives,
salts, solvates and stereoisoners thereof, including mxtures thereof in

all ratios, and optign ax@l il ent-s ik 1S !Hg,&._of
conpounds accordi ng &gﬁg%'% [gn(? %éhrg;g (l:ée}ﬁ{ I cal ; §)L5§rgg@léﬁerq vatives,
salts, solvates amoyt)arf-ﬁpyrrbserwqphehbggpgﬁdin'e:g;badjdxgnmiegtures thereof in
all ratios, for the &reparation of a nedicanment for the treatnent of

di seases 20 in whi ci-madyi-AHBHSHRo?-dimeibylamiceethady)or-mataylpBenyn of ki nase

which gvol ves R RTRADE RIS EReEPaT Ry ipec? EoMRORIBET 6 or “ompounds
of the fornula | forn-fmbByi4eRASARLR2-dihethylERTined dthylabiigolts-eat ment  of

di seases caused, nedi ated and/or propagated by Raf ki nases.
methylphenylcarbamoy!)-1H-pyrrol-3-yljphenoxy}pyridine-2-carbox-

amide,
and pharmaceutically usable derivatives, solvates, salts and stereo-
10 isomers thereof, including mixtures thereof in ail ratios.
-
13. Process for the preparation of compounds of the formula | according
to Claims 1-10 and pharmaceutically usable derivatives, salts, sol-
15 vates and stereoisomers thereof, characterised in that
a) for the preparation of compounds of the formula | in which Y
denotes O,
20 a compound of the formula
X-Ar
- 25 I
/A
N
0O H
30 in which X and Ar have the meanings indicated in Claim 1,

and L denoctes Cl, Br, | or a free or reactively functionally modified
OH group,

35 is reacted with a compound of the formula 1l



18. Use according to Caim17, where the Raf kinase is selected fromthe
group consisting of A-Raf, 8-Raf and Raf-1. 19. Use according to Caim18,
where the gjs re selected fromthe group of hype ﬂ%%@ﬁ Lve and
non- hyper p@&ﬁ&é&éf@ve di seases. WO 2005/ 049603 PCT/ EP280 I??"l"\!?l 20.
21. 5 22. 10 23. 15 20 2524. 30 25. 35 {8e according to Claim17 or 19,
where the disease is cancer. Use according to Caim117 or 19, where the

di sease i s non-cancer ous. Use according to Claim17, 19 or 21, where the
non- cancerous di s- eases are seleg%%ﬂ$;ron1thq group consi sting of
psoriasis, arthritis, inflammtion, donetriHsis, scarring, Heliobacter
pylori infection, influenza A benign prostate hyperplasia, immunol ogical
di seases, autoi nmune di seases and i nmunodefi ci ency di seases. Use accordi ng
to one of d ai nsinwhich® bas #te meaging indecated ea€timat,e sel ected fromthe
group consi sting of melanoma, brain cancer, lung cancer, squanpus

epi t helg um cancer, bl adder cancer, stomach can- cer, pancreatic cancer,

i ver cancer, kigﬁﬁkwcancer, col orectal cancer, breast cancer, head cancer,
neck cancer, oesophageal cancer, gynaecol ogi cal cancer, ovarian cancer,

cervical cancer, aysset@atarid ohthesiormulzyy isiodnearted intol orrpdfdtesaltshr oni ¢
| eukaem a and acute | eu- kaem a. Use according to one of Clains 15-18, where
t he di seases are

14. Medicaments comprising at least one compound of the formula |
1 . i : o
0 according to Claim 1 and/or pharmaceutically usable derivatives,
salts, solvates and sterecisomers thereof, including mixtures thereof

in all ratios, and optionally excipients and/or adjuvants.

15 15.  Use of compounds according to Claim 1
and pharmaceutically usable derivatives, salts, solvates and stereo-
isomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases
20 in which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

16. Use according to Claim 15, which involves Raf kinase.

25

s

17. Use according to Claim 15 or 16 of compounds of the formula | for
the preparation of a medicament for the treatment of diseases
caused, mediated and/or propagated by Raf kinases.

30

18. Use according to Claim 17, where the Raf kinase is selected from the

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

19. Use according to Claim 18, where the diseases are selected from the

35 group of hyperproliferative and non-hyperproliferative diseases.



selected fromthe group arthritis, restenosis; fibrotic disorders; disorders
nmesangi al cell prolif- eration, diabetic nephropathy, nalignant

nephr oscl e[.Qsj onbotic m croangi opat hy syndrones, | ant
rejection, {‘81%’%?{??‘%’ pat hi es, netabolic disorders, inf ng‘f{@ (H@gl i d
tumours, rheumatic arthritis, diabetitc/heuropathy and neurodegenerat i ve

di seases. rheumatoid arthritis, inflammtion, autoi mune di sease, chronic
Use according to one of Clains 15-18, where the diseases are selected from

t he group 005/ 049603,.P 2004 7 - structive uI nonary
di sease, ast ﬁﬁa sprqchmlggclgﬁ@lm f ﬁg grher%ﬁ}?e$|8§§§%,l%g§ €t est enosi s,
vascul ar di sease, cardiovascul ar dis- ease, inflammation, kldney di sease and

angi ogenesi s disorders. X-Ar 5 26. Internedi ate conpounds of the forrmula I-1
-1 C 10 RO 78. 20semackordifgite ClManc h7 ar 18cwbiees thehdisphse isapdndophcemdi phenyl or

Net, each of which 1is unsubstituted or nono-, di-, tri-, tetra- or
pentaSlestl- tut @Shy R, X denotes -0-, -S-, -(CH2), , -C(=0 -, -CH(OH)-
(CH2)' , -QCH2)n-, -(CH2)nS-, -S(CH2)o-, -(CH2),NH, -NH(CH2), -

-(CH2) nNA- -NA(CH2)n-, -CHHal- or -C(Hal)2-, R denotes H or A, Net aenot es
a nono- or bi2gyclUse sucondihyto IGhier 0Zytd er Ravivhgrelthet morfichhcdlroasdissr S at ons,
eases are selected from the group consisting of psoriasis, arthritis,
inflammation, endometriosis, scarring, Heliobacter pylori infection,
10 . i . . .
influenza A, benign prostate hyperplasia, immunological diseases,

autoimmune diseases and immunodeficiency diseases.

O

23. Use according to one of Claims 17, 19 or 20, where the diseases are
15 selected from the group consisting of melanoma, brain cancer, lung
cancer, squamous epithelium cancer, bladder cancer, stomach can-
cer, pancreatic cancer, liver cancer, kidney cancer, colorectal cancer,
breast cancer, head cancer, neck cancer, oesophageal cancer,
20 gynaecological cancer, ovarian cancer, cervical cancer, prostate
cancer, thyroid cancer, lymphoma, chronic leukaemia and acute leu-

kaemia.

O

25 24. Use according to one of Claims 15-18, where the diseases are
selected from the group
arthritis, restenosis; fibrotic disorders; disorders mesangial cell prolif-
eration, diabetic nephropathy, malignant nephrosclerosis, thrombotic
30 microangiopathy syndromes, organ transplant rejection, glomerulo-
pathies, metabolic disorders, inflammation, solid tumours, rheumatic

arthritis, diabetic neuropathy and neurodegenerative diseases.

25. Use according to one of Claims 15-18, where the diseases are

35 selected from the group

rheumatoid arthritis, inflammation, autoimmune disease, chronic



R denotes A, Ar, OR3, SR3, OAr', SAr', N(R3)2, NHAr', Hal, NO2, CN,

(CH2) mMOOOR3, (CH2) mMCON(R3)2, COR3, S(OmA, S(OmAr', NHCOA, NHCOAr',
NHSQ2A, N SO02N(R3) 2, R3 denotes H, A or (Cljrg% denot es
phenyl I{,%‘%)g(iﬁ)g""“u”r%é“hbst|tuted or nono-, di-, tri- 1%\52[;)04/01'6\576

pent asubstituted by A, Ph, OH QA SH:- 78A, OPh, SPh, NH2, NHA, NA2, NHPh,
Hal , NO2, CN, (CH2)nDOOH, (CH2)nDOO0A, (CHZ)rrCO\IHZi (CHZ)rrCO\IHA, CHO, COA,
VO 2005/ 049603 PCT/ EP2004/012076 73 5 10 C 15 S(O)mA S(O)rPh NHCQOA,
NHCOPh, NHSOZA N SO2N Ph denot es Ra nyl W h is unsubstituted

or nono-, di- b[sruc %%Bg{m? ¥ HIRRASK: apthyma, 05§, No2, OH
or A A denote r‘ﬁﬁble'f@éié %s@er{délsl(?/agc@"apﬂf%eabé shtcfdvastiiap@-tion, 1-7 H

atons may be re by F and/or chlorine, Hal denotes F, C, Br or I, n
denotes 0, 1, 2&ase3|nﬂamrdamn dadreay dJseas@andMngemsESdISGMetrs and
stereoi sonmers thereof, including mxtures thereof in all ratios. 27.

I nt er nedi at e conpounds according to Claim26 in which X denotes 0, 20 Ar

R donotes Hat AeEelRREeRtngs U BIRMR B e or (o) moONR2, 25

Het denotes a nonocyclic aromati terocycle having 1 to 3
X-Ar
10 rRo_ J \ .
N
c °
in which
15 Ar denotes phenyl, naphthyl, biphenyl or Het, each of which
is unsubstituted or mono-, di-, tri-, tetra- or pentasubsti-
tuted by R’,
X denotes -O-, -S-, (CHz),-, -C(=0)-, -CH(OH)-, -(CH;),0O-,
20 -O(CHz)r-, (CH3)sS-, -S(CHz)-, (CHz)iNH-, -NH(CH)y-,
~(CH2)sNA-, -NA(CH,),-, -CHHal- or -C(Hal).-,
R denotes H or A,
Het denotes a mono- or bicyclic aromatic heterocycle having 1
C 25 to 4 N, O and/or S atoms,
R’ denotes A, Ar’, OR®, SR®, OAr, SAr', N(R%),, NHAr, Hal,

NO,, CN, (CH2)»COOR?, (CH;)mCON(R?),, COR?, S(0)A,
S(0)mAr', NHCOA, NHCOAr', NHSO,A, NHSO,Ar or

30 SO:N(R%,,
R® denotes H, A or ~(CHa).Ar-,
Ar denotes phenyl which is unsubstituted or mono-, di-, tri-,

tetra- or pentasubstituted by A, Ph, OH, OA, SH, SA, OPh,
SPh, NH,, NHA, NA;, NHPh, Hal, NO,, CN, (CH.),COOH,
(CH2)mCOOA, (CH2)CONH_, {CH2),CONHA, CHO, COA,

35



N, O and/or
I ncl udi ng m xtures

10

15

20

C 25

30

35

S at ons,

WO 2005/049603

27.

Ph

Hal
n

m

and sol vates, salts and stereoisoners thereof,
thereof in all ratios. 30 35

PCT/EP2004/012076
-73-

S(O)mA, S(0)mPh, NHCOA, NHCOPh, NHSO,A, NHSO-Ph
or SO:NH;,

denotes phenyl which is unsubstituted or mono-, di- or tri-
substituted by A, Hal, CN, COOR, COOH, NH;, NO,, OH
or OA,

denotes alkyl having 1 to 10 C atoms, in which, in addition,
1-7 H atoms may be replaced by F and/or chlorine,
denotes F, Cl, Bror|,

denotes 0, 1, 2 or 3,

denotes 0, 1 or 2,

and solvates, salts and stereoisomers thereof, inciuding mixtures

thereof in all ratios.

Intermediate compounds according to Claim 26

in which
X
Ar

R
R1
Het

denotes O,

denotes Het which is unsubstituted or mono-, di- or trisub-
stituted by R',

denotes H or A,

denotes (CH2)mCONH,, (CH2)mCONHA or {(CH,),CONA,,
denotes a monocyclic aromatic heterocycle having 1 to 3
N, O and/or S atoms,

and solvates, salts and stereoisomers thereof, including mixtures

thereof in all ratios.



