Pyrimdinyl Aryl Urea Derivatives being FGF Inhibitors
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The kinases fall largely into two groups, those specific for phosphorylating serine and threo-

nine, and those specific for phosphorylating tyrosine. In addition, some kinases, referred to
as "dual specificity" kinases, are able to phosphorylate tyrosine as well as serine/threonine
residues.

Protein kinases can also be characterized by their location within the cell. Some kinases are
transmembrane receptor proteins capable of binding ligands external to the' cell membrane.
Binding the ligands alters the receptor protein kinase's catalytic activity. Others are non-re-
ceptor proteins lacking a transmembrane domain and yet others are ecto-kinases that have
a catalytic domain on the extracellular (ecto) portion of a transmembrane protein or which
are secreted as soluble extracellular proteins.
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diseases, such as retinopathies, psoriasis, rheumatoid arthritis, age-related macular dege-
neration (AMD), and cancer (solid tumors). Folkman, Nature Med., 1, 27-31 (1995). Protein
kinases which have been shown to be involved in the angiogenic process include three
members of the growth factor receptor tyrosine kinase family: VEGF-R2 (vascular endothe-
lial growth factor receptor 2, also known as KDR {kinase insert domain receptor) and as
FLK-1); FGF-R {fibroblast growth factor receptor); and TEK (also known as Tie-2).
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EphB4 (also named HTK) and its ligand, ephrinB2 (HTKL) have critical roles in establishing
and determining vascular networks. On the venous epithelium, EphB4 is expressed speci-
fically, while, during early stages of vascular development, ephrinB2 is specifically and reci-
procally expressed on arterial endothelial cells. Dysfunctional genes lead to embryonic letha- -
lity in mice, and the embryos show identical defects in forming capillary connections in case
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FLT 30 levkgmicsels by FLT3 Ilgand Ieads to receptor damenzatlon and signal transduction
in pathways that promote cell growth and inhibit apoptosis (Blood, Vol. 98, No. 3, pp.885-887

{2001)).

Use of tyrosine kinase inhibitors for AML therapy is hindered by the acquisition of mutations
in the kinase catalytic domain, and in the case of BCR-ABL, these mutations confer resistan-
ce to imatinib.
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Both the essential role and the position of Raf in many signaling pathways have been de-
monstrated from studies using deregulated and dominant inhibitory Raf mutants in mamma-
lian cells as well as from studies employing biochemical and genetic techniques model orga-
nisms. In many cases, the activation of Raf by receptors that stimulate cellular tyrosine phos-
phorylation is dependent on the activity of Ras, indicating that Ras functions upstream of

Raf. Upon activation, Raf-1 then phosphorylates and activates Mek1, resuiting in the propa-
gation of the signal to downstream effectors, such as MAPK (mitogen-activated protein ki-
nase) (Crews et al. (1993) Cell 74:215). The Raf serine/threonine kinases are considered to
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tical Rgsighy 8c2349 2283, 89 s an i nhibitor of Raf-1 kinase,
that al so inhibits B-Raf, has shown promi se as a .
t herapeutic agent in cancer therapy Cur r ent

(Cr
Disrupfiah ALGE AXPESRRIODAE FeJHings 17 oush e 4pPicabo of Ry Astisaitse technolo-
ay ha°st beeh! showrtd 5&8Pre A BUITRES dndl Ref RN OnRirigemél- (RfR et al.,

Nature 349)416 428, 1991; Monia et al., Nature Medicine 2(6).668-675, 1996).

Fibroblast Growth Factors

Normal growth, as well as tissue repair and remodeling, require specific and delicate control
of activating growth factors and their receptors. Fibroblast Growth Factors (FGFs) constitute
a family of over twenty structurally related polypeptides that are developmentally regulated
and expressed in a wide variety of tissues. FGFs stimulate proliferation, cell migration and

differentiation and play a major role in skeletal and limb development, wound healing, tissue



Di sruption of Raf expression in cell lines through the
application of RNA anti sense technol o gy has been
W@ b@o71762 suppress both Ras and Raf - medi ated PCT/EP2006/070046

tunorigenicity (Kolch et al., Nature 349:416-428, 1991

; Monia et al., Nature Medi ne 2(6):668-675, 1996).
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regul ated and expressed in a wide variety of tissues.
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domai n), a trans nenbrane domain, and intracellular

ki nase domains (U lrich andSchl essinger, Cell 61:
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Biol. Chem 1994 ; 269: 11620). Another nmajor class of

du nding sites includes binding sites for
FGFﬁeh%Ia%nwé%?%ateprot eogl ycans (HSPG that are required
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Specific point mutations in different domains of FGF-R1, FGF-R2 and FGFR3 are associated
with autosomal dominant human skeletal dysplasias classified as craniosyneostosis syndro-
mes and dwarfism syndromes (Coumoul and Deng, Birth Defects Research 69: 286-304
(2003). FGF-R3 mutations-associated skeletal dysplasias include hypochondroplasia, severe
achondroplasia with developmental delay and acanthosis nigricans (SADDAN) and thanato-
phoric dysplasia (TD) (; Webster et al., Trends Genetics 13 (5). 178-182 (1997); Tavormina -
et al., Am. J. Hum. Genet., 64: 722-731 (1999)). FGFR3 mutations have also been described



fer ligand-receptor specificity and activityof FGFs
FGFR- Rel at ed Di seases Recent di scoveries show that a
wa@e@niongsnunber of skel etal abnornalities, i ncPOOERPZP06/070046
achon dropl asia, the nost common form of human
dwarfism result frommutatipons in FGFRs. Specific
point mutations in different” domai ns of FGF-RL ,
FGF- R2 and FGFR3 are associated with aut osonal
dom nant human skel etal dysplasias classified as
in twe eranios¥astasst phsinotypesidMuenke cotnd! eranipsyinostosisr{Belbisess al., Nature
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and EERI NN SE R T ELTR. 03 A Tneo () RN Ll Hum ol Gor,
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. to diffarentiatet , 60 : 555- 564 (199’7)) and Crouzon' syndroﬁe '
with acanthosis nigricans (Meyers et al., Nature
Genetics, 11 : 462-464 (1995)). Crouzon syndrome is
Specificalty; ther aationdironlasipanitatian fesiltst in gnbanded statility sichemusated recap-
tor, ogs‘r%aaf‘i kb ithr Q&Qa@?}%ﬂ{d?gﬂ%ﬁat@@%&%f&&%&ﬁﬁgg& @i8ndrocyte

e associated with i ‘ n | . _
matugatigh\and bene growth pREGiaoSreviesdd i §aip-et @) oEndaryay Regews] 21(1)
N , Hum Mol Gen, 4: 323-328 (1995)). Mutations in
23 3?—%49%9))? esult in constitutive activation of the nutated
recep tors and increased receptor protein tyrosine
Therg e R ey hikende a0 LIRFne S En GRS T E o8s bPcancer
mutation results in enhanced stability of the nutated
Cons&iﬁﬁi@@?%ﬁvafgdﬁf@ﬁhﬁm ; cfoﬁ‘ﬁr?ﬂ%ith@ﬁﬁl ey éﬂw d8Fknd cervix, as well
~down-tegulation, l.eading to restrained chondrocyte —
as inmeuiiplemyslomanis the fiest gvidende df ahidbiceganic otecfer EGERSiimcarcinomas.

In ad%@éﬁ, ﬂler?lrecenﬁgtﬂgﬂéggﬁs BV r@%cFo%%ﬁé):Ré #edvatng ARk in a

re 1s’ accumnu evi dence nmut at 1 ons
largeznroparten efe@PRKiIn tmess (Logie at phedumiMa &epet 2005). FGFR3 currently
e . ot o
éppeepl t tlyg I tﬁ%rn\bgg%%@%&iy@ﬁhg%%{éﬂféﬁghg d r%ofé?as \Né|w|he%leslt l|Snmutated
in almedt B0 @‘ tiag taita) pfaddpscaneer qlzaqegtan@tm MQ(O%fof@nsgs having super-
i 06GPLord @, B R BIEO RS, 242 R e
Cancge Regearcin 00, 84t 12691468, Billerey, et al, Am. J. Pathol. 2001, 158:1955-1958,

WO 2004/085676). Also, overexpression of FGFR3 has been reported in bladder cancer
(superficial and invasive) (Gomez-Roman et al. Clinical Cancer Research 20085).

FGFRS3 aberrant overexpression as a consequence of the chromosomal translocation t(4,14)
is reported in 10-25% of multiple myeloma cases (Chesi et al., Nature Genetics 1997, 16:
260-264; Richelda et al., Blood 1997, 90 :4061-4070; Sibley et al., BJH 2002, 118: 514-520;
Santra et al., Blood 2003, 101: 2374-2476). FGFR3 activating mutations are seen in 5-10%

of multiple myelomas with t(4,14) and are associated with tumor progression (Chesi et al.,



| arge proportion of benign skin tunors (Logie et al.
Hum Mol Genet 2005). FGFR3 currently appears to be the
woreaw/ofr7equent | y mut at ed oncogene i n bl adder CBO/EP2006/070046
where it is mutated in al nost 50% of the total bl adder
cancer cases and in about 7090 of cases having super
ficial bladder tunors (Cappellen, et al., Nature
Genetics 1999, 23;19-20; van Rhijn, et al., Cancer
Research 2001 6 1: 1265-1268; Billerey al
Nature Gengtigs 1990061 260864 (1w atas o Blog) 9270@1/7@@5763%)2001& g, et al,
BJH SO QX8 R3S3 of FGFR3 has been reported in bl adder
cancer (superficial and invasive) (CGomez-Roman et a
Cinical Cancer Research 2005). FGFR3 aberrant
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1-4070; Sibley et al 002, 118: 514-5
Santra et al., Blood 2003 101 : 2374-2476) . FGFR3
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found to represent a neans for treating T cell
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Amongthe disgasgs promated by E R3 @d@'@é&th%r ABfeReEspegiallyrin fornection
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aberr ant GF2'3 serum | evel s further Autosonul

Dom nant Hypophosphatem c
Gene amplification and /or overexpression of FGFR1, FGFR2 and FGFR4 have been

implicated in breast cancer (Penault-Llorca et al., Int J Cancer 1995; Theillet et al., Genes
Chrom. Cancer 1993; Adnane et al., Oncogene 1991; Jaakola et al., Int J Cancer 1993;
Yamada et al., Neuro Res 2002). Overexpression of FGFR1 and FGFR4 is also associated
with pancreatic adenocarcinomas and astrocytomas (Kobrin et al., Cancer Research 1993,
Yamanaka et al., Cancer Research 1993; Shah et al., Oncogene 2002; Yamaguchi et al.,
PNAS 1994; Yamada et al., Neuro Res 2002). . Prostate cancer has also been related to
FGFR1 overexpression (Giri et al., Clin Cancer Res 1999).
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(see also X. Yu et al., Cytokine & G owth Factor
Revi ews 16, 221-232 (2005), @nd X. Yu et al.,
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KrangRbwirgelsal.1 6, Patbel- 2083 28:880890%)).Mut at i ons, especially in

FGFR3 (e.g. FGFR3b) have al so been described to be

responsi ble for constitutive activation of these -
Chromesapaldrapsionaticne irtmbrmgdhe 66G&R & tpeasreodi resolting ircagtivated fierms of

FaR FhuE tden fepcRaRPag lodBbngibD'or eb R otk e i -
Eosirnfeghifs Myelopentifesativy S?@rmme (EM&% (beee. Magdonalscettab, Gepss NCP
structive Pul nonary D sease
(ZOO%W Q%ﬁgto\@gcgﬁ ?@rgn nburg et al., J . Pathol.
206, 28-38 (2005)). Chronosonal transl ocati ons
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have beenreport be respons
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taboluMé%cﬂ%rh% bgrﬁkgéé(cg%{)?gé@% oy ng\g gagzl%(r:rgnt %@fs@%@l zﬁd‘?ﬁgly-
ceridg ERgls, dermatalegieH d'&ntc@geimgz Infestiper Rericass yetnis af¢aptirsisruigricans,

eczer‘ﬁE\ 5@&% m%?éfﬁn@é' agb%g@yaf%et giéugrﬁ%sﬁs?a I%SE ?&Hole’s r&lgﬁna

treat nent obesity, ses re
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(e.g. gfh%?c%%%?osnﬁy&eyﬂh%%e%ﬂvesé@Téép%o@g‘@n@%tté'ﬁe%nérb(ijsease gallblad-

der dlsease gout heat disorders, impaired immune response, impaired respiratory function,

infections following wounds, infertility, liver disease, lower back pain, obstetric and gynecolo-
gical complications, pancreatitis, stroke, surgical complications, urinary stress incontinence
and/or gastrointestinal disorders (see e.g. WO 2005/037235 A2).

Acidic Fibroblast Growth Factor (especially FGF-1) and FGFR1 have also been described to
be involved in aberrant signaling in retinoblastoma, leading to proliferation upon binding of
FGF-1 (see e.g. S. Siffroi-Fernandez et al., Arch. Ophthalmology 123, 368-376 (2005)).
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mutations, and modulating various biological functions.

In view of the large number of protein kinase inhibitors and the muititude of proliferative and
other PK-related diseases, there is an ever-existing need to provide novel classes of com-
pounds that are useful as PK inhibitors and thus in the treatment of these Protein Tyrosine
Kinase (PTK) related diseases. What is required are new classes of pharmaceutically
advantageous PK inhibiting compounds.



In all the cases nentioned above where protein kinases
are involved the nodul ati on of an aberrant activity

w@empoci7at |y the inhibition of an activity of BOIEPZ06/070046
ki nase) can be expected reasonably to be useful in the

di seases nentioned. There | t hus an unnet need for

highly affine and/or sel ecti ae nol ecul es capabl e of

bl ocki ng aberrant constitutive receptor protein

tyrosine kinase activity, in particular FGFR activity,

t hereby addressing the clinical manifestations
GendSIXRSEARH oMH Nt ol Ove- menti oned mutations, and
_nU%‘H'@éln'g_VaT'l_Uﬂ'S_BTO ogi cal functions. In view of
It hag hew baerg@undumﬁéthmttonpmwds givin imarverei detdilbbeles, swhishdnayhize descry-

:;Hgﬁ r
bed é(;g%élér}' o4 e Hét@ ds i ﬁﬂgyge%_ 1as S%Hcmairnhﬂﬁaﬁ%lf Qtnﬁﬁi\ber of protein
tyrosing\kinases, @Qe@altyfarwcwclp sinass rrlentnnearr@rwe gheorie esse_@ally of FGFR.
inhibitors and thus in the treatnment of these Protein

Tyrosi ne Kinase (PTK) rel ated di seases. Wat is
As exampléy efckingses imbibitet &y shescahpquinds ohibeulidcinsltethere may be mention-

u . .
ned GREBRIVESERT. FETRE ROt B FOFRAAIGEP AR pase i the recap
+ -tor tyrasine Kitaseddpio i dspapticuar thmVEGFeredsnteﬂ KDR&VoSF-Ri)i The disclosed
com%mﬁég?g d{p}?&%ﬁ%ﬁ?ﬁﬁqﬁﬁ ?Iﬂgtj] Qg?r{e or ‘%ﬁ%ﬂﬁeﬁg%ﬁ%)toé Iﬂ{nhgl' protein
tyrosmrlmasae ard/nafoethe lelsypleom af mytaatwofsm dozprase Inwiewn o tleebe acti-

h f. E .
viod HShpdTRICCFEREELR 1Y alich S PIERLARAD spogin
abermahtoreexcagsivecactivitit mfcaunb types ptkinaddsy esp@ERlly thos&RRMtioned.

FGFR3 and FGFR4. Anot her inhibited kinase is the

recaptor tyrosine kinase VEG--R, in particular the
The a/E@RUNds ebtherdiscDRUEVEBRXIRR )n différentdiosts, syehl as rep adids Sree bases, ester

and t?lhgr S@Q%gggélraﬂg ?Ré Parutc;rn Bp% dﬂlg rbn(afthé) Qﬁclggu%cﬁjo%]fg, all varfant forms

pr o & I'hases an
of the pempounidsi t i on of nutants of these enzynes In view of
‘these acti vities, the conpounds can be used for the
‘treatnent of diseases rel ated to, especially, aberrant
‘The @xtendof eeigcion insludes tcyuraierf@umfrauylpbst podudts awbieh contain or purport

to coﬁI sc% b&ht)é(uﬁdr&%?e ﬂ@éﬁtioﬁ rl‘t‘g%pfe&tﬂfe dﬁf%ﬁé@ fjn%gqo ih Bt gontain such a

osure can exl st erent ne, uch as )
compgting @nd frrespegtivesf whethee enasuthaompoupd isdiontpinedsa lattberapeutically

eﬁecgﬁ‘ﬁrﬁgﬁfts ’IntflL?.%edQﬁ( MCgﬁe Bf‘gro{et&ﬁorﬁjlh%i:#ﬁrg%g Péﬂétﬁlggg @hich include

1 vari ant rms of e conpounds _
a degsyiptiercer ipgtructiensukich tt"dlmteethﬂ@hc peckagexooiainsa spRcEes e phbarma-

ceutithl st BR18h 2k Eorﬂg P ﬁ’\g ﬂta@lht o&%ﬂ%%qs 8f cdritises, or

I nvention irrespective o n fact
purpertntodierpr€qaiprise, such a formulatlon compos:tlon or species.

Throughout the description and claims of this specification, the singular encompasses the
plural uniess the context otherwise requires. In particular, where the indefinite article is used,
the specification is to be understood as contemplating plurality as well as singularity, unless
the context requires otherwise.

Features, integers, characteristics, compounds, chemical moieties or groups described in

conjunction with a particular aspect, embodiment or example of the invention are to be



conpound and irrespective of whether any such conpound
is contained in a therapeutically effective anount.
wop@bodes2 i n t he scope of protection therefor ePEr/grP2006/070046

packages which include a description or instructions

whi ch indicate that the paclggge contai ns a species or

pharma ceutical fornmulation or conposition of the

i nvention and a product which.is or conprises, or

purports to be or conprise, such a-fornulation,
undegsiogsbtsi be applisablepe @ng Sther I?ﬁ@%@h@mboqlﬁ’énﬁéfs@fﬁ"m'? gascaiRgd herein
unleégl,ﬁédmpéﬁg|etthé,§wﬁﬁe0| fication, the singular enconpasses

he pl'ural unl'ess the context otherw se requires. In

part| cular, where the indefinite article is used, the
Throd fthé;aciéserrbtioﬁ by %.M@d&fﬁkoeﬁemcaﬁ&m ﬁ“‘\@mvértd'sn%ompnse and
‘ plfurality as well as singularity, unless the context
' contpmlﬁqdegar@[tlﬁ@sf\gf dlee. wosds, (fee exampleegemprising” and “comprises”, mean
“inclddify BGL Rt it So7, GAARPE REBintdHABT IS "(‘énd‘@b @bt) &xcRbe other moieties,

groups described’in conjunction wth a particular
addlta@ﬁéiﬂmpoéﬂb*édmtﬁéﬁfs drstepeanpl e of the invention are to

beunderstood to be applicable to any other aspect,

enbodi ment or exanpl e descri bed herein unl ess _ o
Furthen @spgsés ARd embpdimefts: of thadisslogwe are sakfortb 4 egfollewing dgscription
and Qhigis® of this specification, the words "conprise" and

"cont ain" and vari ations of the words, for exanple

conprising and "conprises", mean "including but not

DetalliddDE&Hiolich of tRE thvdhord0t i Ntended to (and do not)

___ﬁifTﬁﬂéﬂﬁrﬁﬁr_ﬁﬁrﬁrrﬁé addi ti ves, conponents,
i nt egers or steps. Fur t her aspects and enbodi nents of

It ha§ 6w Bb&k fodRd et Ml cd dﬁdé Bf fBGorRlid A NG
description and cl ai ns. tailed Description of the
Invention It has now been found that the novel
conpounﬂs of the fﬁgnula I A, wherein two of X, Y and Z
are N (qltrogen) he third is CHor N (preferably Y
and Z arle N and Z Is CHR and. mhereln either RL is

phenyl ed Qydr oxy,

phe I-d d aI ky oxy\Eﬂper -yI or 4-(phenyl - (1A)
G - Cy-al ky pi azi -yl ; phenyl that is
substitut ed 1) halo or £C¥Cral kOXy and in ad

dition (ii) hydr oxy, (Rﬂ)enyl G -C 7-al kyl oxy,
N- nono- or N, -(CGi-C 7-al kyO ami no-d - C7-

wherein

two of X, Y and Z are N (nitrogen), the third is CH or N (preferably Y and Z are N and Z is
CH); and _

wherein either

R' is phenyl that is substituted by hydroxy, phenyl-C,-C;-alkyloxy, piperazin-1-yl or 4-(phenyl-
C,-Cr-alkyl)-piperazin-1-yl; or phenyl that is substituted by (i} halo or C;-C;-alkoxy and in ad-
dition (ii) by hydroxy, phenyl-C,-C;-alkyloxy, N-mono- or N,N-di<{C,-C;-alkyl)-amino-C,-C;-
alkyl, pyrrolidino-C4-Cs-alkoxy, 1-(C;-Cr-alkyl)-piperidin-4-yl, morpholino-C,-Cs-alkoxy,
thiomorpholino-C4-Cy-alkoxy, piperazin-1-yl, 4-(phenyl-C,-C;-alkyl)-piperazin-1-yl, 4-(C4-C+-
alkyl)-piperazin-1-yl, [4-(C;-C,-alkyl)-piperazin-1-yl]-C;-C-aikyl, N-mono- or N,N-di-(C,-C»-



al kyl, pyrrolidino-CrCtal koxy, 1-(G-C
7-al kyl ) - pi peridin-4-yl, norpholino-GC -C 7-al koxy,
wo kaoagoor7phol | no- G - Cy- al koxy, pi perazin-1-yl, PCT/EP2006/070046
4- (phenyl - C 1-C7-al kyl ) - pi perazin-1-yl, 4-(C 1-Cr7-
al kyl') - pi perazi n-1-yl, -14 - :
N-(d-Cral kyl J- pi perazin-i -yI?-d-C -al kyl, N-nono- or
N ISh li-(Cl-C7-al kyl J-am no- Cr Cy- al kyl , N-m)no- or
Cr Cr-al kyl)-am no-d-C 7-al koxy C 1-Cr-
alkyl)@np@qa ;:4 ey N-fono4 9r NoN-=fC sCicelikyl)-aminc- Ve, 7-al oxy, [4-(C4-Cy-
alkyl)- m;{éﬂaz@ﬁq Ele]Ky Q:dpél%(yaf’d d@?#C#ahli?yI)CﬁﬁQQﬂHJ%yI]E?arbo%y
al kox R3 is
hydrogen d C 7-al kyI or phenyl -G - C 7-al kyl, each R4
I { rs, G-C 7-a( kyl,
s hﬁirogé}fjg‘???gaﬁm O (%aaln%&gr&ggﬁ C 7-alkoxy, and nis 0, 1,
, 4 or b5; ORLis phenyl that is substituted by
Yis h}Yd#B%éWC @PJWI oﬂ)h IyIZCab;%lkﬂxy’ pi perazin-1-yl,
en 7-al kyl') - pi perazi n-1-yl; N-mono- or
N, N-d| (C| C7 al kyl ) -am no-d-C 7- aIkyI
1 | 2l (e paey]
e B o S O/ i Bl o P G2 o b8 ooy,
al koxy, 4-(CrC 7- aIkyI) plperazm 1-yl, -(C
and nqg'nall kg/l3J RrBerazin-i-yll-CChaikyl, N- mono-  or
fCrC al kyl J-am no- C*C*al kyl , N-nono- or
N,N—dl (G-C7-alkyl)-amno-Cr Cr- aI koxy, [4-(C
or -Cr-alkyl)-piperazin-1 -yl]-GC,-C7-alkoxy, [4-(GC - o}
7-al kyl ) -pi perazin-1 -yl]-carbonyl; or phenyl that
carries one of the substitutents nmentioned so far in

"is bﬁfngg{h%?@%bﬁ t@? %9@12%@%’ dh@nﬁ-‘iﬁ'é;,'-é?l@l&y?b‘iBﬁrtagﬁwU\eW4 (phenyl-

ted from R2°I's
G Ol pasRgn- il eraok o ok o alfgh-areinernfnogdi], Ritraidino-Ci-

Cy-aIIZox?l kgd: -8 d IR)WEPMEH& '4&‘] m@rjrphé(lkm (.850 éé%dfrffgﬁtf}pholmg -C4-Cr-

alkoxm +(§érCmalk)d) -wiperazior-g, @rg 14 d*@!)meé%wredl-mr(brﬁ??daltyl N-mono- or
N, N-f- 1@' éyhmyﬁ' afni n7o el &Oﬁmgan%&@ Qs {M rdh @ﬁ)@%virﬁmold]aéd alkoxy,

east " one 0 eac
[4- Chﬁf alkyly-pipeeaziont-yl-6n-Gr-alkoxp, [4ri@:- sn@lkm;nnpgraim Byticarbonyl; or

pheng‘tl"f‘itl&ﬂnesms oﬂﬂéesrubaﬂutéﬁts%elﬁ%néé §9¥éf’|r9fherbrés°9n3ﬁara6rébrh and in

I's selected fromhalo, 1odo and
additign prsupsidugit gotestgdiiroat hale aﬂ@érs'tcvtﬂ@xbf each of hal o,
iodo and (VCr-al koxy, is present; or nis 3, 4 or 5
and R4 1lsel ected from halo, halo-Ci-Cr7-al kyl and
R*is bydrgaes. ko2l tth-GHalkewyo¥inale: t hat at | east one of
each of hal o, halo-Ci-C7-alkyl and d -C -al koxy is

) ﬁrese
is hydrogen, C1-C7-alkyl or phenyl-C,-C;-alkyl,

R® is hydrogen (preferred), C,-C;-alkyl or phenyl-C,-C--alkyl,
and .
either n is 3, 4 or 5 and R* is selected from C,-C;-alkyl, C,-C;-alkoxy and halo, with the

proviso that at least one of each of C,-C;-alkyl, C4-C;-alkoxy and halo is present;

or nis 2 and one R* is halo-C,-C;-alkyl, the other R*is C,-C;-alkoxy;



or Y and Z are N (nitrogen) and X is CHL wherein
either RL is 3-pyridyl which is nonosubstituted by
WOR@7AA752 al ky(-pi perazin-1-yl, R2 is hydrogenPCRBP1086/070046
hydrogen, each R4 is, independently of the others,
C-C 7-alkyl, halo-Cv C -al_ggl_, hal o or CVCy- al koxy,
R5 is hydrogen and n is 1, , 3, 4o0r 5; or a
compound of the formula I A wherein RL is
4- (2-mor phol i n-4-yl - et hoxy) - phenyl ami no, R is
rf drid Geth or Rend K’ IvastastpshirorRipalogiodo apd E+EreEihay owithnithe Proviso
[ hydr. Z are N
qﬂ% é1é§{ %ﬁgﬁoﬁﬁgoﬁgéooﬁ?}%ah?% (e a?& Qﬂu? Er lqllv\,her ein
RL is 3 (4- et hyl - pi perazi n-1-yl met hyl ) - phenyl am no,
. h : 4 - 0 ,
% 1§ 3" K 83RE R okl Roli o Had £ & oRery CIPBRgwy with the
Arevise thatiatieast ogpiof eachoofdeinp balnd31d£7-alhsé ahg Km-zalioxy is present;
wherein R1 is 3-(4-ethyl-piperazin-1-yl)-phenyl am no,
R2 is hydrogen, R3 is nmethyl, R4 is 2- and 6-chloro
or and 3- and 5-nmethoxy, nis 4, R5 is hydrogen, Y and Z
~are Nand X is CH ora conpound of the formula I A
wherein Rl is 4-(2-norpholin-4-yl-ethoxy)-phenyl ani no,
Y angRkZ are NripitnoggirandrBisi@net hyl , R4 is 2- and 6-chloro
and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z
Wher@ﬂ%lt erand X is -CH or a conmpound of the forrmula I A
R Is\ﬁlmnéylwvm i @cmoqsqbsétuﬁgd by NarGohlkyl-pipergziphehy) ani no,
ydrogen, R3 is nethyl, R4 is 2- and 6-chloro
R ISﬁﬁ%nge#and -met hoxy, nis 4, R5 is hydrogen, Y
R? is hydrogen,

each R is, independently of the others, C,-C;-alkyi, halé-CrC?-alkyl, halo or C;-Cs-alkoxy,
R’ is hydrogen
andnis1,2, 3, 40r5;

or

a compound of the formula IA wherein R'is 4-(2-morphblin-4—yl-ethoxy)-phenylamino, R%is
hydrogen, R® is hydrogen, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is
hydrogen, Y and Z are N and X is CH;

or
a compound of the formula IA wherein R' is 3-(4-methyl-piperazin-1-ylmethyl)-phenylamino,
R”is hydrogen, R’ is methyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is
hydrogen, Y and Z are N and X is CH,

or
a compound of the formula |IA wherein R' is 3-(4-ethyl-piperazin-1-yl)-phenylamino, R? is
hydrogen, R® is methyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH,

or



and Z are Nand X is CH or a conpound of the fornula
| A wherein RL is
wd2qodnet7Ry | - pi peazi n-1-yl ) - phenyl am no, R2 i s PQTEPZPE6)70046
R3 is ethyl, R4 is 2- and 6-chloro and 3- and
5-nmethoxy, nis 4 R5 is hydrQgen, Y and Z are N and X
is CH and/or or a corrpound‘I f the fornula I A wherein
Rl is 4-(4-ethyl-piperazine-1-carbonyl)-phenyl am no,
R2 is hydrogen, R3 is nethyl, R4 is 2- and-6-chloro
a corapulingd-of #recfoBnule A shgreimR] & 44(2-mB¥phkin-thytlethgey);ph¥nganind, R? is
nyorish Bt RARe BN RhE% sRsTL A8 e ERefioRh R R varogen, v
and Zamrpbandl Xagé Cthe fornmula | A (as nenti oned above or
bel ow) salts, prodrugs, N-oxides or esters thereof,

are useful in the treatnent of disorders related to
or protein kinase activity, especially with regard to

o co 8037 B8 B B e . v
hydrogeduRSisimethy oRbis 2rdsd 6Therefind 8, archE-miathagt i s, IRSliabyaisogen, Y

. of these conmpounds of the fornmula I A
andisgrleﬁgsn%?(dgﬁﬁgs, N- oxi des or esters thereof, as well

as to the uses, nethods and pharnmaceuti cal
formul ati ons nentioned above. In particular, the
present inventions relates to conmpounds of formula IA
a corapmmei af thecfoafiulX |A Wharedh B &rée(4hetbylipipeagiar)-yl)-phenylaming, R? is

' r (pr.efe a are N and Z i ;. and
hydrd&%pﬁg; 2 (e)&lﬁ\lylﬁ’r I? é- érﬁcgé%p%{chqud %—Sang%glg oY> é’d's%y E’H?s hy%rogen, Y
and Ay eyd Xby Cpheang/br Cr Cy- al kyl oxy (especially ben

zyl oxy), by piperazin-1-yl or by 4-(phenyl-G-C

7-al kyl ) - pi perazin-1-yl (especially 4-benzyl pi perazin-
or 1-yl); or phenyl that is substituted (i) (once) by

= co e FAREHAUE A U LA R BB gpenvamino
R? is hydhogery, R’pé evethiyl, B* €02 7andss-kyibmxand(2 sypd G-rakthgxy, nis 4, R®is
I N3 - N.Ndi-tCr C '
hydrr%%ﬁfi)?%égﬁ\rﬁéﬂ_%{&s{ﬁﬁyl (es:oeci ally
di met hyl am nonmet hyl ), pyrrolidino-G -Cr-al koxy

or mikEPRES ) loym%'reoé’grﬁ%tjngg BPmE O 1A;

or in each case of a compound of the formula IA (as mentioned above or below) salts,

prodrugs, N-oxides or esters thereof,

are useful in the treatment of disorders related to protein kinase activity, especially with
regard to diseases that can be treated by Protein Tyrosine Kinase modulating compounds,
more especially FGFR modulating compounds.

Therefore, the invention relates to one or more of these compounds of the formula 1A, salts,
prodrugs, N-oxides or esters thereof, as well as to the uses, methods and pharmaceutical

formulations mentioned above.

In particular, the present inventions relates to compounds of formula IA, wherein



i -fCrC -al ky™-pi peridin®-y! (especially
l-ethyl-piperidiri t4-yl), norpholino-d-Cr-al koxy
w@ empoci7at | y 2- nor phol i no- et hoxy), thi onor phol PEDEE2006070046
7-al koxy (especially 2-thionorpholinoethoxy),
pi perazin-1-yl, 4-(phenyl-d- 9 7-al kyl) - pi perazi n-1-yl
(especially 4- benzyl pi pera2| n-1- 1), 4-(C
1- C7-al kyl) - pi perazin-1-yl (especially 4-(nethyl,
et hyl or isopropyl)-piperazin-1-yl), [4- (d-C
two of XalYiayd)Z e ritragen). the thirdiis CI7- aiiNk{preferablyct pad Eyare N and Z is
CHY); ﬁ y4-(nethyl or ethyl)-piperazin-1-yl]- ethyl),
nono- or N. N-dHd- Ctal kyl J- am no- Cr d- al kyi
(especi al |l y dinethyl am nonethyl ), N-nono- or N, Ndi-(C
eitherr- C7- @l kyl) -ami no- C 1- C7-al koxy (especially
- (di net hyl am no) - et hoxy) ,
(A) F*{1 i grenyltaat-is s kiydtijuternd psehﬂtroxv by Pl;léll]yJ-Q@? Plkyldxp xgspecially ben-

zylox?)eﬁggﬁifﬁ%ﬁ1 %[(tgr‘%ﬂ? per 'CP1 fi‘ék){h %per\éhﬁ 16{/ r@é’gﬁélzlaﬁﬁ4 benzyl-

pupereaeﬂexd) ar plyeryl @ahlyISpbﬁ@tad(Ihéonce)cwmgﬂs peciglly fluoro or chloro) or
AR RARSRE I EIASE) and ot g lbncek by o, BN -
a'kv“wr(emﬁcra@ﬂbenmoaxr)?bhnnhw qrv, Ef@{@e@j—alhyi)-pmmf@}-al&yl
o e o BB et 85 o o,
1-(C1-G-tligyl)-pigernidin-gryé (aspegdly, 1-ahgl-ripridin-é1yl) pherppblird-Cq-C7-alkoxy
(esneily ZEnSihotr i) i Bmefoncing G efbrepfobia tngmorehotne:
ethomemgdrazﬂ'l-ll-}Cﬂrmhhyyl@q;cﬁa}gxb)empqazly 1b3d|(1qgneglggb)4 benzylpiperazin-1-

1}, 4-%%2@@{9&@&%@3@&%&@%& %rillet I, ahywr?\f_o%ocﬁ%ﬁ)%é?az’lmx yl), [4-
(C1-%$ky®kmm21m1W]@aﬁralbyl((Mnecallk%[ﬂresqbelmr@lthm piperazin-1-yl}-
ethylg'el\g@tgggl rﬁr &- - éh& %Ik&l?—ﬁg{@t Egbn?fkgi (g?%c@)ﬁlmethylammomethyl)
N- m@oabkyll\)-dpﬁCpé}Traihm-mmg-lC {E oy gédpgcially 2-(dimethylamino)-ethoxy),
[4- (C1 tah%rl) Zﬂﬂ:ie?%ﬁ M—(ﬁoﬁ)f l-alkom%%ﬁ%la'lt{ﬂg gn%fh)% E%%n 1-yl)-ethoxy) or

[4- (Ctﬁvaihyr)mmram1@i]@’arbﬂnkkizype(oeélpécﬂtbvlmlyerazm 1-carbonyl);
2-t hi onor phol i no- et hoxy), 4-(C 1-Cr7-al kyl) - pi perazi n-
1-yl (especially 4-(nmethyl, ethyl or
|3|rw¢rpggpypr§atep'iep)g iCaki-ralkyl,yl )07 gligoxy @r Gvith lower preference) halo;
7-al kyl) - pi perazin-1- ylJ-CrCral kyl (especially
2-[4-(nmethyl or ethyl)-piperazin-1-yl]-ethyl), N nono-
R? is dwdnagan mre{emedmm@w traefierted)@r-poenyl} kcyd-alkséspecu ally
di met hyl am nomet hyl ), N-nmono- or N, NVi - (C 1-Cr-al -
(espeC| ally 2-(di net hyl am no) - et hoxcgq XS;\
each®- lallkqap)enmrpymthemtmerw@} CealkylJralaiGedxyal b S o1l 1-§7-alkoxy,
- 2-(4-net hyl pi perazin-1-yl)-ethoxy) or [4-(Cr
C7-al kyl ) - pi perazin-1- yl]-carbonyl (especially
R® is hydroggn (rrpterrad), Lo onpheny-6r-Cpalkwy| that carries
one of the substitutents nentioned so far for RlL in

the present paragraph and in addition a substituent se
andnis0,1,2, 3,40r5;

or

(B) wherein R' is phenyl that is substituted by hydroxy, phenyl-C,-C;-alkyloxy (especially
benzyloxy), piperazin-1-yl, 4-(phenyl-C,-C7-alkyl)-piperazin-1-yl (especially 4-benzyl-piper-



| ected fromhalo and G -C 7-al koxy; R2 is hydrogen
(preferred), G-C 7-alkyl, d-Cr-al koxy or (with | owner
wee@eresce) hal o; R3 is hydrogen (preferred), PCI/EP2006/070046
d- Cral kyl (preferred) or phenyl-d-C T-alkyl, R5 is
hydrogen (preferred), Cl1- C71 | kyi or phenyl -d-d-al kyl,
and either nis 3, 4 or 5and R4 is selected fromC
C7-alkyl, d -C -alkoxy and halo, with the proviso that
~at least one of each of O C -alkyl, C C7-al koxy and
azin-fry]) oNingongr ek NiN-di-6r1-Gr-alieylzanaing-Corfe-alityl (especially dimethylamino-
l = y (O i_ idi -
methglﬁ‘)1 ;ﬂ/rr@rcﬁn@bkld alktoklféé%?gﬁﬁl ﬁa&fr@%o%?@ﬁ( %’d 6[naolllﬂtl) piperidin-4

and
vl ( esefm@w &Iettwkylpewmﬁ W)hmommbm%&ﬂmtkow (aspagiallyoheogtholino-eth-

oxy) Qﬁﬁ&oﬂfhoh@d @:, C %@% )"F‘{ié@grglalg ch Ié(olllnb%trﬁzr ?)Sggrbr lall)-piper-
azin- (1:—71 @lsnwalb(rﬂd nmhx(l\@thydoxysopmpvlhpmeemb\vl)s[é (Ch&y-alyl)-piperazin-1-
yl]-C/ @?lﬁﬁ( |Q8%éefang Qg@ élﬂgthp%r%g\ﬂ%ﬁergln q7o tﬁw Pﬁnﬂno- or N,N-di~(C;-

a co
Cy—alk)d}-ammg- Rl e&p@ctagnélmethylammomethyl) N-mono- or N,N-di-(C,-Cs-al-

kyl)- é’m F\g{,ﬁ c‘]—','-a%xg (gé’sp)%cé ﬁﬁw#%%rﬂbarﬁyg 14 ?%Lé %Iﬁ{llrgfgggzm 1-
© -yl C( G;hehkexy (eepeaially r2g(4tmethﬂpmaraalnﬂ&yl)—amox$) or [4- (C1-Cy-alky!) piperazin-1-

yll- caﬁbcg\%T gégﬁé’tﬁ%g'@etﬁwéilge?z[eﬁgﬂ%&gmnﬁl' Bﬁ@ﬂgp%la%rhgs one of the sub-
stltutgrptg ngarﬁgmercbs@faafqg R in thedresemt P& ageaph\amd oy addition a substltuent se-

0 -.di met hoxy- phenyl)-1 -nethyl -
Iecte§ r(%%i%ﬂa%ngf Eyl erazin-1 -yl nethyl)-

phenyl am no] - pyrlmdin 4-yl}-urea (where, referring to

§ t i
R o BT O e, 5 by SIS 05 el owerretronc) g
R4 is 2- and 6- chI oro and 3- and 5 methoxy and n is 4,
R is §0Han 57 RHEI0 5T ok oreferred) o BROM-Cr- Gtk (4. et nyi
- pi per azi n-1- yI ) - phenyl am noj -

R® |sp¥&?g%rq d?et%rr}éu)} Cl'dTEaEIJ}Y!)r ¢1H ﬁﬁ R, 5|§¥ 'nr ef er r i i ng to

per az
phenyl ami no, R i s hydrogen, R |s met hyl , R |s 2- and
and 6-chloro and 3- and 5-nmethoxy and n is 4, and R5 is
__hydrogen),
eithern {523, @-fiScaddR o's selkscigH iomex G--plen Gh-Fr-lkesy Byd halo{\gith the

prowsc{ tal B 18AQ loh8 of e Xdr (ﬁ‘t(f'%%yélk |, C4-Cr-alkoxy and ha!ou resent;
penylamno]-pyrlmd|n4y -urea (wiere, Fgrrlngto

formula 1A, Rl is 4-(2-norpholin-4-yl ethoxy)
orm@b%ﬁldﬁg‘m% hgfgdSC?hé{WI qg@etheﬁﬁ“ s IB  Akbxy; R4 T8 2-

6-chl oro and 3-
ornis 3, 4 or 5 and R*is selected from halo, iodo and C4-Cr-alkoxy, with the proviso that at
least one of each of halo, iodo and C4-C;-alkoxy, is present;

ornis 3, 4 or 5 and R* | selected from halo, halo-C,-C7-alkyl and C;-C;-alkoxy, with the -
proviso that at least one of each of halo, halo-C;-C;-alkyl and C,-C;-alkoxy is present;

(C) or a compound of the formula IA with the names
1-(2,6—dichloro-3,5~dimethoxy-phenyl)—3—{6—[4—(2-morpholin-4-yl-ethoxy)-phenylamino]-
pyrimidin-4-yl}-urea (where, referring to formula 1A, R' is 4-(2-morpholin-4-yl-ethoxy)-



methoxy and nis 4 , and R5 is hydrogen),
SM.e-di chl oro-S. S di net hoxy- phenyO-i ~
wo 2e07i07eshyl - pi peri di n*-yl J- phenyl am nol - pyr i mPdi/AP2006/070046

4-yl}-1 -methyl-urea (where, referring to formula I A,

Rl is 4-(1-ethyl-piperidi N- 4 yl)- phenylamno, R2 is

hydrogen, R3 is nethyl, R4 i 3 2- and 6-chloro and 3-

and 5-methoxy and n is 4, and R5 is hydrogen),

3-(2, 6-di chl oro- 3, 5-di net hox%; phenyl)-1-ethyl - 1-{6-[ 4-
phenylaming, (}” ihysisegen, R & mdyogeneRy isd@iand P-chloro and 3- and 5-methoxy
and W4 £ﬂdjhhrs4wwh&gfeh')r ea (where, referring to fornula I A,

RL is 4-(4-ét '

. _ -'pi peazin-1-yl)-phenylanino, R2 is
3-(2.frgliphisge:R S-digetoxphgny!)- Rmethyl-2-(6 fh(#-Gretityl-piperaging! -gmethyl)-

i im KL , I U (L -
oreSBRLEARARrE het o IGTE N BOR gy,
piperagindeyimethyb-pheadanivayR) isgtydiogeank e methyl, R*is 2- and 6-chioro and 3-

Mga e [ Ma PHYIE 5 ¢ -urea (where, referring to
and %ﬁrﬁxg aIHdA?‘ Iéléli‘}?id %ﬁ%%‘ltoﬁgrﬁ)l pi per azi ne- 1-
3-(2,e-glioblens B )5-gimethpkypheny))- REE-13s(4ajid-oiperazirRe-yl) pheayiamingl-

. L iaS 12 G- 2. h g _.' A
oo el WY BB, Wy 5ol (PRR A Bt
phenylemisu i és hysisogan %? isegetbyly Reisdo o Gechiaso R 3Rand Ranethoxy and n

is 4, 54 RFRR hytfrogénpnd Z and n in formula I'A are defined by
'the respectiveé meanings as given for these conpounds,

3-(2,pglishloce-Piedigpthoxprehenyint -aediyl-6f6-{h s mombefvdntisthvxgnd
1AL Al : cas ). in Aol

prenfaio B EAIER AU oA L BRI R R 20 forsmorn 4

ethowaggmylamms& iphygdroges, R'Ns mettyb R ds 2eandef-shipteearsiod- and 5-

methBREafITR A, TRAR GORREGSENt i nvention provi des
co%ounds '‘of formila 1A wherein Y and Z are N
3-(2.84i

_ P&g@ﬁ)di@ﬁwoﬂ'PBeﬂMHﬂ-Wﬂ[ér(é‘remh)éipiplﬁédinﬂlyl)-shellyb}’ﬂih@bﬂyfimidin'
AR e RIS Bt i g rrerppipgran-o)-
phenyiaaninsy &n s lslerneraRi is, methideBeiscle Ant B-ablore Aed 8t st §-methoxy and n
e EURRBL0 QL A, TS e D own
3-(2,§dishloraBiSydimathosy-pherydpleaitignt-{6/4d@-atmg-piperazins 1-yDehenygamino]-
pyrirdidifda-yL 8% Ywheét8Greferring to formula IA, R’ is 4-(4-ethyl-pipeazin-1-yl)-phenyl-
amino, R? is hydrogen, R’ is ethyl, R* is 2- and 6-chioro and 3- and 5-methoxy and n is 4,
and R® is hydrogen) or '
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piperazine-1-carbonyl)-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea (where, referring to formula IA, R' is 4-(4-ethyi-piperazine-1-
carbonyl)-phenylamino, R? is hydrogen, R® is methyl, R* is 2- and 6-chloro and 3- and 5-
methoxy and n is 4, and R® is hydrogen),

(where in each of these compounds the moieties corresponding to R, R R®, R*, R®, X, Y
and Z and n in formula A are defined by the respective meanings as given for these
compounds, respectively);

where in each of these compounds Y and Z are nitrogen and X is CH;

and in each case of a compound of the formula IA (as mentioned above or below) salts,
prodrugs, N-oxides or esters thereof.



nis preferably 3, 4 or 5, nost preferably 4.
Preferred Definitions The general terns used
weoogiontyef or e and herei nafter preferably have BET/BPI006/070046
the context of this disclosure the follomﬁng neanings,
unless ot herw se i ndi cat ed: Ehe prefix "lower" or
"Cl- C7" denotes a radical h§V|ng up to.and including a
maxi mum of 7 inchain atons, especially up to and
i ncl udi ng a maxi mum.of 4 in-chain atons. Particul ar
In ong [egapogisaent theaprrgent dvantien pvides caropgunids of formpla 18, whergin
. cals in question being either
Yanf?é@gﬂ g&%ggangﬂgéraﬁ?h single or nultiple branching.
Whﬂ@@wﬁhe%lkyl or Gi-Cr-alkyl is preferably alkyl wth

fafpg}% RehidH) 'rr'rigalb 3 r bon
s rrsﬁ prldefgr S&ls,l'tds% éfgﬁf]?lc?cﬂ%éﬂi a orrzréq}?and IS
R?is hygregen.or branched: for exanpl e, |ower alkyl is butyl,

,35?&% %§ n-butyl, sec-butyl, isobutyl, tert-butyl,
, such as n-propyl or |sopropyf et hyl or

each rfbtmymdepgs«@enﬂv &f thel athers, Gd- @yalkvlshmﬂw»ﬁy—alm tinalo @rC4-C;-alkoxy,
IhyGRHER r ural formis used for
Isg g n?nrgqtgéqeoéﬁhellke this is taken to nean
also a single compound, salt, or the like. Were

In su SH)SFd[h%nPr ﬂﬁ@r‘%ly'ﬂ‘ i é&hﬂ‘gla R ﬂ%‘ eflc? el\g-cy-glkoxy, and

e substi'tue roxy

nis P@fe@lbl&yﬁoﬁyﬁph%rpaﬁen@bm WI 4- {phenyl

I - C7-al kyl ) - pi perazi n-1-yl; Nmono- or

N. N-di -f Cr C*al kyO- am no- C’\Cr al kyl, pyrrolidino-CC
Pﬁ@@ﬂﬂﬁi@;ﬂgﬂi«& C7-al kyl ) - piperi di n- 4- yl,

%h%r@[%%s?ﬁ GF eﬁlﬂé%‘é r’agg hh%ﬁh?hﬁ e'fel?gbighgle AR context of

this dﬁc[%u@thamlp@lr}gl (peanindsn unleys Gthdmdmalhﬂryatedi\l- mono- or

N. N- dKd- Cy- al kyl ) -am no-Ci - Cr-al kyl, N-nono- or

N.N-di -tC -tVal kyO am no- G VC - al koxy, A-(ChCr-al kyl) -
The pietielewearnor 'GyiQy” denotesya gﬂdmkpavmg up to and including a maximum of 7 in-

chain at&@s éébeahiﬁ@ %‘ ENS ﬁtgl a ¥r9x‘r‘rﬁ\5rp R I|n @ﬁaﬁ 3 B{oﬁ‘&-‘..e Egﬁ%mar clas-

present In th Irtiron relative
ses of glkyrmd a&nlyet&gwmmse ilc2 c%wmmraoma@mayh@ eadinadssioquestion being
ithef Heak & brand ' tan, pre ferably in
© et hea( R) _ragr W’”*"@%D@ﬁ"g%’%ﬁ&m s havi ng any
unsaturation are present in cis-, trans- or (cis,

Lowek Eﬁ?lsar d, QfT'EIkyTEeprE@WQQﬁ \JﬁﬁXroWé'ﬁ'd mgiuﬂﬁgsﬁg}ttoaﬁ%d including 7

ur es I'soners Oor as pure | soners
carbosyaieme d:rféiersmf & i3 ticgasnneatems and i hmmr brancwatf@sexample

loweraeh@@ |stlﬂltﬁ Os%%h QE ‘?’u B! %Lﬁyl qfso tgh%\%éﬁ’ﬁﬁgpaﬁnp@ggﬁ gg‘ ﬂg:fropyl or

I n“vi ew of | ose rel atlon
isoprenyd ety ﬁﬁmathEp(ﬁmplaeelower ﬂmmmaﬂnyt lgthyl or isopropyl.

Where the plural form is used for compounds, salts, and the like, this is taken to mean also a
single compound, salt, or the like.

Where phenyl is present in R’ as ring binding R' to NR® in formula IA, the substituents
hydroxy, phenyl-C-C-alkyloxy, piperazin-1-yl, 4-(phenyl-C,-C;-alkyl)-piperazin-1-yl; N-
mono- or N,N-di-(C4-Cr-alkyl)-amino-C,-Cr-alkyl, pyrrofidino-C,-Cy-alkoxy, 1-(C4-C;-alkyl)-
piperidin-4-yl, morpholino-C,-C;-alkoxy, thiomorpholino-C-C,-alkoxy, 4-(C,-C-alkyl)-
piperazin-1-yl, [4-(C,-C;-alkyl)-piperazin-1-yl}-C,-Cs-alkyl, N-mono- or N,N-di<{C,-C;-alkyl)-



formof their salts, including those salts that can be

used as internediates, for exanple in the purification
w@eoor@ertst fi cati on of the novel conmpounds, andPCT/EP2006/070046

tautoners or tautomeric mx tures and their salts, any

reference hereinbefore and_hereinafter to these

conmpounds, is to be understood as referring also to

the correspondi ng tautonmers of these conpounds, or

salts of any of these, as apg@oprlate and expedi ent

amingnfd-GrralybN- Ff’@ﬁth FbH-dtRemaliy)- aﬂ’&“bﬁ'@ﬁ@ﬂ@”‘@&h [4-4C gC-alkyl)-
L . r
P e e B I ey b= B M 8L B et h presen
in they $rar 4pasitiop ielativegod a@raqq&o I\éFsoms by doubl e bonds (e.g.
ket o-enol- or i m ne-enam ne tautonerism. Wiere "a
. conpound ..., a tautomer thereof; or a salt thereof or
Any gsyemstiiecarsomalemsenadbe piesentrietesR)-a (Vo ppdiBHconfiguragion, pre-
ferabfquﬂQé'Z‘f-!) 6ﬂ9§ %Qrflflgu%tloﬁ R&ditai®hadi ﬁ?aﬁ?%ﬂ?&(ﬂ%%ﬁ%ﬂ?m cis-,
taut oner eén (halo) I's especla | uorine
transcef (gisi fans) LfﬁramT € compounsts may thes ,b@cﬁ%ﬁenyas( piddres abisgmers or as
pure lsBrreRTRAUEABI Ol éﬁﬁt.érﬁé%édia)%frémrwe chlorine, or
I odi ne. nmeans$ an erein one or nore
hydrogen atons are substltuted by hal ogen atons, e.g.
The |F1\Fénft bH?éiQtE?taE)S'to pBEANIS tautdmérs of eVdiskidbel LhAblids.
he present 1nvention relates
conpounds of Fornula | A as descri bed above and a

In we%fttﬁe cl8§é =] atloh'él‘ﬂﬁf 'bgﬁveeglﬁ r?g gﬁr‘l& diHsd R géula iR lr?f?ee form and in the

aspect t her ef or e, tion provi S pro
form Wn'ih@lﬁ saltse iInshidinsiese saits fthatiean fe |UAefaﬂdlrtb¢m@dlattQ$ for example in

the p&iificatich oMNdentifieSifonsr tiY F?tSUe\J dlﬁ\'d@ nd t%o%r@fﬁauto}menc mix-

especially the harnaceutl y accept abl'e sa
tures @pahdirineits canyre hepelplaﬁforg)@éﬁmeae@affe@ toieae compounds, is to

be urdBRASSS ds re?e?ﬁr?ggél% 'td’thbfcoFrQ%nﬂl'nﬁ taﬁ’cBmergofstﬁé% dd ‘Prfd@uﬂ@s or

groups. Salt rmng groups are groups or ra

saits nt’mw@ thess, as appraefi e@nﬁ; ﬁ&gﬁé#iqnt éQd rf@@hﬁ@ndeWﬁg

at | east one basic group or at |east one basic

radi cal, for exanple basic nitrogen, such as am no, a
Tautaseerg ﬁaareyg ah® REPSERIIN SasRs Whese @iminp e ey deadhoyith aleast one
bound B{drogér, a"f‘é"’b&%d BRI AS tiht Ql%%du'ne o §g||a&§nt atdMs by double

exanpl e I norgani ¢ acids, such rochloric
b°”d%£€?91 keéQJ?'f‘QJrOFU"'B%1eda@r”eaalﬁiﬁ6§ﬂ%}| c aC| d or with

SU|tabIe organi ¢ carboxylic or sulfonic acids for

anpl e alipha tic nono- or di-carboxylic aC|ds such

Wher&satcpmppwr oad dytemarcthareof os ajisalt tharep gwfbpullbﬁlsmqmoaed this

mear3* MQ:%ESUQP' da tAHSRENEredE i a M'o?fh& @Fidund YAEG} the tautomer”.
aci d, hydroxymaleic acid, malic aci tartaric aci g

citric acid or oxalic aC|d or am no aci ds such as
HalogdnqhBib'R 3pedidfy MBrinélBBRhE LréRNROYYibliRe, especially (preferably in

compounds of the formula 1) fluorine, chlorine, or iodine.

Halo-C4-C;-alkyl means an C4-C;-alkyl wherein one or more hydrogen atoms are substituted
by halogen atoms, e.g. trifiuoromethyl.

[4-(C4-Cr-alkyl)-piperazin-1-ylj-carbonyl means [4-(C;-C;-alkyl)-piperazin-1-yl]-C(=0)-.



aci ds, such as benzoic acid, 2-phenoxy-benzoic acid,
2-acet oxy-benzoic acid, salicylic acid,

wd2@mionosal i cylic acid, aromatic-aliphatic carPOrRYP2006/070046
aci ds, such as mandelic acid or cinnam c acid,
het er oaromati ¢ carboxylic ag? such as nicotinic
acid or isonicotinic acid, |phat|c sul fonic acids,
such as nethane-, ethane- or 2-hydr xyethanesulfonic

acid, or aromatic sulfonic acids, for exanple
The pyesgnd inventiqn relptesclied campayagh ohizerewa A aadeseribed ahsive and a salts,

estervﬁ-edilo%edf%?@clru fk&of INiPAP s c? tlﬁkrr?é Iaérﬂ%%ntloﬂrprowdes products

poly-acid addition salts
whicthargi aeqipeends ef proylsslA aald@ursal@mestgra; lmoomdesaormlretﬂwm thereof.

hydr oxy group, may formnetal or ammonium salts, such

as alkali netal or alkaline earth netal salts, for
Saltsee apneasialip thii pharmperuisallyLanceptabin seltsiah eompsainds afformula 1A (or

[

exeripRe) Rormila RN, SHERAILE 1) fe ARG Bndbrmahd bRgpE

exarrpl e triethylamne or tri-(2- hydroxyet hyl)- am ne,

I

Salt- @Fm|h§b%®%§?%€%ﬁ19?%lﬁgag}c%ghna§?ﬁ@%t ore gﬁymé%ﬁ %3 do%ﬂ?ﬁnds ha-
'+ -ving @ldeast one bagip gpvipii St teast ang besiciradicaldios exardple &ebic nltrogen such
as ar&ﬁ@@%&ﬁﬂar&%‘hﬂhé o Mt fo?rﬂ*ngsar p%ﬁ%e Bgﬁd Qﬁ’%ﬂﬂﬁﬁ%fﬁg may form

I sol at1 on uri |cat 1 on e Ccas
acid aastitieaaas, fph@taﬂm*%wu@ mgrgamia nids, gech an twdﬁ@cqulcwld sulfuric acid

ora [Sr%s?ﬁ@r% a‘&ﬂf% Rt sﬁlfébiésgrgg%%E%‘BﬁH&'o? 2l %ldjglﬁ% ?8'e38hBle alipha-
e pl crates ar maceut
tic mepac @pﬂa@ﬁrboxyh@ﬂmﬂ%ﬁu@h gatrtflyomyetbeaq;h @deticocid, m:ecvmpmc acid, gly-
colic QﬁHté&cﬂwmﬁﬁle@g%\’fﬁﬁmn@%ﬁd t r%a IIetu:.s‘acf’}cfl %?Iac aci tartanc
erefore preferred. 1n view of serel I 'ons
acid, sisticaigh of pxalip 6id] orcnipe apids seeh lend@sortlmeeafomatlc carboxyhc
f h t 0
acids! §L‘ftfﬁu%}5ég‘zt3ﬁ%§fg g}ﬁeh&lyhtgé‘ﬁz@g 2 eﬁ Sgé\gﬁ-bét?)oicsamd salicylic acid,
-ammogqal@ghc aaid, asxmatist-aliphatia ¢asbonyli¢ adidmsuemasmandelic acid or cinnamic
i
acid, hg%%drg?‘rég% &égg lic %QSS Iﬁ%ﬁa &Hﬂﬁé’&&ié g or %g%c&ﬁ'r rte%]cq@ fiphatic sul-
fonic pidsn gugh |aA methane- ratane: @5 2amdr0§r%thana$gtf¢m¢ 8¢iflz0r gromatic sulfonic
acndshﬁ‘fr %ké\'ﬁﬁl@%ﬁz%‘j ;Pﬁ:r l.%'n@af)rt gh’tl-‘%letng D& SRR RE gﬂ%nas%verai basic
referring also to t corre pondi ng N-oxIl
groungrie freseat F‘@"OchOb[théq adghitioncgads maydredernesd;st al  f or ns
of the conpounds or their N-oxides, as appropriate and
expedi ent. The conpounds of forrmula | A (or exenplary
Compayings hang Aeiflis Irgunsag 6arpaKyatoue op R ahaadlishydwixi aroup, may form
metaPSrARGhbhiER salls, HER 68 LRSH m2eH B ARSI &rANHetALRE NBF L&mple so-

Bi ol ogy
dium, potassium, magnesium or calcium salts, or ammonium salts with ammonia or suitable

organic amines, such as tertiary monoamines, for example triethylamine or tri-(2-hydroxy-
ethyl)-amine, or heterocyclic bases, for example N-ethyl-piperidine or N, N-dlmethylplper-

azine. Mixtures of salts are possible.
Compounds having both acidic and basic groups can form internal salts.

For the purposes of isolation or purification, as well as in the case of compounds that are

used further as intermediates, it is also possible to use pharmaceutically unacceptable salts,



The efficacy of the conpounds of the invention as
inhibitors of Bcr-Abl, c-KIT, EphB4, EGFR, VEG--R2
W@ BRp717FG-- R, Tie-2 (Tek), Ret, PDGFR, raf, FRABEP2006/070046
c-src and/or FGFR3 receptor tyrosine kinase activity
can be derronstrated as foII ﬁE In the fol |l ow ng,
ds”

"inhibitors", "active conpol or the like refers to
compounds of the fornmula A Test for activity against
Bcr-Abl: The murine nyeloid progenitor cell line

e.g. thepisrges. r@ﬂsm@rﬂ‘@@ewcaw ampt@bm nee-toxisalte payewsissd for thera-

peuhéﬁﬁr‘p&&e?%%&ﬁ& %r?‘fﬁér?ﬂe) odfkire@t ai ned from

ncer stitue, Bosten, MA,
USA). The cells express the fusion Bcr-Abl protein

In vie‘g(% %ﬁlp? clo9&' ?élétfo'ﬁgﬁlﬁ %#e%ve%ﬂtthé/ Bowp Lorﬁ%ﬁ?ﬁ@_ﬁ? Wjoxlﬁiﬁs thereof in free

erate’ actor 1 ndepen
- form arghthasedn the fpm/pf thein salisavichEiDy, thqs;%a‘itettraﬂt cenbe used nmnterme-

dlateg fgﬁ/é)@n‘rﬂlé‘mtﬂgpgﬁicgﬁga o‘u erglﬁ’ |o¢1tc9tﬁ'§%\{énk ?&Wj}gaany reference

st oc S prepare y Treezing aliquots
to thel fiee gghb@uqde r(ingluding icamppwedsi of ghertedinulen 1A S6%rREGHates gind starting

mateﬁ%‘?ﬁéréh%é ?qﬁé{gﬁa{{w&& urtnclgle t&% %ig@é@g@?%ﬁéﬁ% {hs?. corres-

assages Oh
pondingd\l-anﬂebm;ﬂoanalts awramSm anddant crystal 066l the oompounds or

thelrgp@@seaﬁh%érﬁgmggﬂggx.e%i ed for the ELISA. For

ection cr-a oryl ation, the ‘
ant i phosphot yrosi ne anti body Ab PY20, labelled wth

The @%g? o%ﬂﬁﬁ’lg cf& %X%Eﬁp% ép%?‘ularert r@YP@B &a‘?@efme gharmacolo-

I'S used. I'son an erence
gical prapedigsdas described hereinbefore and hereinafter.

(N-{5-[4-<4-net hyl - pi perazi no- net hyl ) - benzoyl am do] - 2-

met hyl phenyl }-4-(3-pyridyl)-2-pyrimdine-amne, in the
Biolowr m of the methane sul fonate (rononesyl ate) salt
The @cﬁ%ﬂ é&&?ﬁﬁ%&%ﬂﬁe ﬁ@@ﬁcﬁﬁ%{ ih?i?fé%r98¥ E%A%-ﬁg, EphB4, EGF-
R, VW@@(&@R)W@V&DT@E (FakorRet, BDGFROraf (L TRo c-srhand/or FGFR3
rece;ﬁ&' n%\%'et e 3é§twut§4'%§n %E%‘éhmoﬁgﬂ(é{%b 98 i%lgng | ut efj in

10) to
yield a startlng concentration of 10 rTMfoIIovved by

In thé&@ﬁﬁﬁiﬁ?t “lrﬂ"nrbltgf e Ft'ui%l COHHO%ﬁ&@ | il It RSOl &nﬁéz%ﬂﬂé@&ﬁhe

No so Ity problens are encounter usin
formylaiA procedure. The test compounds are treated
anal ogously. For the assay, 200' 000 32Dbcr/ abl cells
in 50 m are seeded per well in 96 well round bottom
Test forsaniivity @grinsé Ber-Abks. 50 nl -per wel|l of seri al

The rE\Efel CeP%Igld(HrJquHltellnéelI%Ee%ﬁﬁﬁj?qr%%sﬁg Q:Hﬁ]lqhé?‘g) ggreﬂblfgegpressmn

S InTriplicates. concen
vector R&0pad0Be i (3AtHbertabhavas. aptainedingrs Jnﬁriﬂinman@ FebgrCancer

Instlt{E\ABo wn[)at eg%Ageﬁ'i %@5 \%x;%’r%@?hh%ﬁ’géé?ff‘?[ﬁ%?l pT&SinQﬁ{FPQMtitutively
actlve abI kinase and prohferate growth factor independent. The cells are expanded in RPMI
1640 (AMIMED), 10% fetal calf serum, 2 mM glutamine {Gibco) (,complete medium”), and a
working stock is prepared by freezing aliquots of 2 x 10° cells per vial in freezing medium
(95% FCS, 5% DMSO (SIGMA)). After thawing, the cells are used during maximally 10-12
passages for the experiments. The antibody anti-abl SH3 domain cat. # 06-466 from Upstate
Biotechnology is used for the ELISA. For detection of bcr-abl phosphorylation, the anti-
phosphotyrosine antibody Ab PY20, labelled with alkaline phosphatase (PY10(AP)) from
ZYMED (cat. # 03-7722) is used. As comparison and reference compound, (N-{5-[4-(4-



90 mn at 37 C, 5 % CO2, followed by centrifugation of
the tissue culture plates at 1300 rpm (Beckman GPR
wae@enwnifesge) and renoval of the supematants byPCHERI006/070046

aspiration taking care not to renove any of the

pel l eted cells. The cell pel)ets are |ysed by addition

of 150 m Iysis buffer (50 AV Tris/HC, pH 7.4, 150 nmM

sodium chl oride, 5 mM EDTA, 1 mM EGTA, 1 % NP-40

(non-ionic detergent, Roche D agnostics GrbH,
methyitpineating-methyhehepoylamidnl- 2owituinheny hd-(3 @yeidid)-2-pyrimidivie-amine,

0B BB RO S AACTTAP i 8 lemrec
or Glivée®, avapispris gsask. é«dstcﬁqkmmoatof 12 & prepdred uslay§0 a”rrvestored at

-20 énf:{yégg lcelﬁ]'gr ‘%?QEO i@%ﬁﬁgﬁ gﬂﬁ%og g ?E»g?egg rr%g idhMinto steps |

(1:16{TRRd 96 1B) mqkelqblaastamg ﬁﬂ'@ﬁﬁmpn@feﬂ mVyfotiovedtd Wy r€paration of

s B30 B BB S o o

this pAR260dr@) The m dmmbomidelaee tnedﬂeah dnaiggaistye §oathe dsbaG 200000 32D-
ith 2 /wel |, PBST
perialills o Mg Fasdel g wel in Se R eR obfm Sathertunfi3dites. 50 u
 -per wefl oﬂsérraemraioldrdllﬁtm‘slolt tmaf testwodwpbu&mmbdueh lts ;I*(e&ﬁ:llﬂm triplicates.
10 rotein r After
The (gl fHnsBntatton o e teit Coptpoybrsap 2andiom SHTLAGH P31 BV
Untregiifddells Breblseakdsn@nboll T corfpauhdasinansated edgb&fee With IR cells for

90 mlgde& 5{7 §49\nb/?. ?.‘rom fg %N%Jetyi ncu ?&%@{qg %h%gt%?ue gJItyg@glgateesé at 1%00 rpm .

(BecKmhdraG PR, cehftitudd)) ahe serab il wamb edp@natafroyt dakéel éépn‘ﬁﬁon taking care
w th washin uf fer and_once wth deionized wat

not toyemone ARWAT Ve GRIIED 68lisnTT haeel| PRYETSaTe Iv&ed By Bepfian f 150 1 Iysis
buffeﬁd%@%wTrBM:w\er tr £786 a%mi sbdlumﬂﬂﬁmab M EQWAsﬁﬁﬂl\?ﬁGTA 1%

w th Packard Seal pl ate seal ers

NP-4@ gepsrigniy dgtesgem, %‘Eﬂi’@t ager?F'C&l@"WH’l Mannhei® Efﬁ%@f)-a% mMasod'um
ortholvanhdie dRMmi ﬁ%y'n‘rﬁ’fﬁﬁ%ﬁilﬁ?ﬁflﬁo%ﬁe @U%ﬁyrhlfdp%* nWaﬁ?@O ug/ml leupep-
B

suring counts pér secon a Packard

tin) agwh gitfter veed tpnedisteBdphihe HLSA @hStQIﬁdrft@ﬁn @lrogf @umlysage The
t

antl-aiﬁﬁgHP I?jgg{agi;ﬂ{éllpgﬁwg@géﬁq af 96§ V\grh ?(? pélalfgsdwﬁé‘ to%@acmeL%A pla-

tes (Fga@kmll HTRF-86€ black plates; @0@ﬁm7b9verangbt atrdaits Aéter washmg 3x with 200

e RS ROTOE N Xhefh 20160 4 £ Solhel i 3l g o
2320801 FefslnluSI-ﬂ'omﬂtandlng\ButékGaré%cked)mtwpem ateell ABST, 3 % TopBlock for
o AR BiA Rl OR S DT DR o A iobt com.
pound-frek2atdeN (201 igtotdD prdteiﬂbemwém %}ts-wmw@t Rfté Bx Mdshing, 50 pl/
above. The guantlfl cation is achieved as follows: The

well R A AP Ly mepkdiimadioteng/ml syblpednmbufier rasidedmndiitrakated over-
nlghthTC V\FBrhalIth&Jb'aﬁ&%t%Es Qlf'ne Hé?esucfr‘é E@@r@djwﬁlg Prakes da?e?g (ﬁ)ostar cat. #

I's and t he readout the assay groun
309513 gw@gy]ém glat%mre Waﬁhﬁqﬁnc@agqthqey §tme§)wnih§vashmg buffer and once with

deionized water before addition of 90 pl/iwell of the AP substrate CPDStar RTU with Emerald
Il. The plates now sealed with Packard Top Seal™-A plate sealers (cat. # 6005185) are in-
cubated for 45 min at room temperature in the dark and luminescence is quantified by mea-
suring counts per second {CPS) with a Packard Top Count Microplate Scintillation Counter
(Top Count). For the final optimized version of the ELISA, 50 pl of the lysates of the cells
grown, treated and lysed in 96 well tissue culture plates, are transferred directly from these
plates to the ELISA plates that are precoated with 50 ng/well of the rabbit poylclonal ant-abli-



cal cul ated and taken as 100 % refl ecting the
constitutively phosphoryl ated bcr-abl protein present
wo oovless2 cel | s. The activity of the conpound PET/ERE06/070046

bcr-abl ki nase activity is expres sed as percent
reduction of the bcr-abl $phorylation. The val ues
for the 1C50 are detern1ned romthe dose response
curves by graphical inter- or extrapolation. The
conpounds of the invention here preferably show I C50

SH3 damhaie 4B 46-46Efremilpstate. dihel®neantiation 00theNntibosphotyrosine AB

PYZORAE’_L%@ YedllggtMot @2 pgﬁrgnNas%dﬁgéﬂ d"lﬂdﬁfd ﬂé@ﬁ%ﬁn with the lumi-

oun are di ssol
nescerd Bptbﬂrta& anecisLabove. esduhntfictian tsi avieved ae fullowsi Bre difference

betwe(]]e91| t%’\io ﬁél;sﬂl %\r%%g%tﬁ_érg SE’t%[ngﬁ Qi g’nztBé gfs'a%!a /OEIQH 'rﬁreated 32D-ber/abl

cells axtpthegsaduyt enrﬂhreeassawbael&rounddlall oompBonentsh buhwitkemt sell lysate) is

cofefingl 40 0 0 RAEERE BB PSS 24 e
presdnbtnttbesa cedls UEhecadtivity &f thé adrepourtsidn the bqrexbl kiedde artivity is expres-

sed a? &ef%gt ?ééiH?tlo% oq tﬂeuﬁér eﬂai g JSQEQISIJ a% 5@ Ay Jygugq%qgr tﬁ% fc a%geegeterml-

ntripli
ned fen therdoselrespbhee cuveploygdphisaliinter: wa esttapgotagieon hEre wmwnunds of

the inkBiiioR ers B B phoR A s valeiinds (36 s S8de g g, most

prefefdbip {SedftomoONEPR centrifuge) and renoval of the
supernatants by careful aspiration taking care not to
renmove any of the pelleted cells. The cell pellets are

For cb[t(ﬁ&dasbé{ysad&hbdnﬁfds afe diB80Id inIDMSS bt fligted WA cBMplete medium to
yild faptpgieacboaen 6 16 ST SERA B Gparar St asdial £101d dhors in
comp?@ﬁ:ﬂﬁﬂ; gblrﬁ; W@&él@lﬁgﬁaﬁnﬁeltﬁ@/ &Bgfﬂg?gtrﬂgﬂ)ﬁkbﬂmdtants (e.g.
T-313-h were Sﬁ?d(ﬂde%%%o@ ’l?@" c’?ﬁt“#lmﬂb? mediym argRgeged per or'wellin 96
well rl@fhd’Bd)tﬁjhﬁhss%@tdm@@ma‘ié‘g s@qmsem wal oﬂéeﬁ%fﬁé féle @m:tidastoatr@ test

coated at 50 n

ComPELRA SAIREH L0 11S-R5S P RRERISSO P AIER CRleA'e 45580 698 The com-
poun® “SihculiagsY togéthér With théfdess fdrvee hinat 870, BBSCOL,tfbllodQ by centrifu-

L ] PBS containin en20 ST 0.5%
aatof 5 W e ey aleh o a0 1 esRmey AL g e Femoval o
the s@;bé?ﬁé‘ttéﬁlts\lﬂytcb{e?@%sﬁikﬂm|tbkuﬁ%égre ndVtorepmidve aky gﬂhe‘ﬂwﬁhtatéd cells.

oo enper a Ql 1o I NCU 1.oNn
The qej SE11S 2B veist can Bipnay TeB ke KL by Gl B 74y 150 mw
sodiunPErabride, etngig nE[ErLJl?r, 1VbﬁM|BGTNr1;/3N49-4I1 2tmKIGediupd 6rgi$-3an:gate, 1 mM
| , . we I -pno 0 sine A
sy SRl anril 25 90 S i TR ¢ e e reiel { the
ELISA o2 sttiddeoden il tHeqiatag abuddeeruntisusagded and i ncubat ed
- over night(4C . For all incubation steps the plates

are covered with plate sealers (Costar). Finally, the
The rabbit polyclonal anti-abl-SH3 domain Ab 06-466 from Upstate was coated at 50 ng in

50 ul PBS per well to black ELISA plates (Packard HTRF-96 black plates; 6005207) over
night at 4 °C. After washing 3 times with 200 pL/well PBS containing 0.05% Tween20
(PBST) and 0.5% TopBlock (Juro), residual protein binding sites are blocked with 200
HL/well PBST, 3% TopBlock for 4 h at room temperature followed by incubation with 50 L
lysates of untreated or compound-treaied cells {20 pg total protein per well) for 3-4 h at 4°C.
After 3 washings, 50 pL/well anti-phosphotyrosine Ab PY20(AP) labeled with alkaline phos-
phatase {(Zymed) diluted to 0.2 pg/mL in blocking buffer is added and incubated over night



pl ates are washed another three tinmes wth washing
buf fer and once with dei oni zed water before addition
wob009071Tvel | of the AP-substrate CDPStar RTU BET/BP2006/070046

Enerald Il. The plates, now sealed with Packard
TopSeal (tm-A plate seal ers,gare incubated for 45 mn
at roomtem perature in the gark and | um nescence is
quantified by nmeasuring counts per second (CPS) with a
Packard Top Count M.croplate Scintillation Counter

(4°C). Tepalbparhation steps dhe plates mee consredbwith plate TEalesn(Gesaard (inally, the

p!ate(s @Péka&@dadda%r irﬁ‘ée Wnteg \n}ith @valsﬁlﬁgtbﬁﬁ%r?;thh%ﬁe With'dRfbriZed water

Bcr/ Abl cells and reado

befor&s%iﬁgtlﬂb SERGublwed of the A%@hl?ﬁérﬁtqw@E’PStﬁmRT\M wittoBmesald 1. The plates,
now S&5t€d fith P§cl@"f‘$ ?Hﬂ)@éaﬁ’w @B@té ?é?s a%e k@g%tfeﬁffér%%ﬂ%t Fdken tem-
constitutively phosphoryla Bc'r - protein present
perafure inHiae éar&@nﬂéummnéce@ée i&nltaytlfdffd kynmeawipe gaunts wet sreond (CPS)
k nt
Y T R A SRR R (1D YL ol s
for the 1C50 (and IC 0) are determ ned fromthe dose.
The &lﬁéﬂ%ﬂ@@ SetWé N BV sALBRG £ ?%P@%Htéﬂé’& ol Mﬂ 'thﬁTIU?atﬁs of the untrea-

ound 0 e I nvention ere can prere rab
. .ted 32 rifdol 'ae,l@ ainﬁl theneeadauider the agsacbatkyogng (Il qﬂmnooents but without -

cell I*é&tﬁg@é &é&&f‘at@& aRd teh Qs H'@@‘/oyljeﬂéétlﬂg trgengoﬂﬁg{&'tlpéli gﬁé&gﬂgwlated Ber-

ependent proliferation o
Abl psaﬁinwr@aeahwtb@see@"é eThesactivity gfdhe cornpeundTgntbe BeFAb! Idease activity

[;
s ot B TG RIS, TSN e
(and () @emﬁﬁmmdlf@m therflose redponemewyues l@mraahldal@eclrapolatlon
Cul tures (DSMz, Braunschweig and DSMZ No. ACC 300)

Pal acios et al., Nature, 309: 1984, 126, PubMed ID
The grapopnds ofthe diveptiorehergican p@fenably show10gyalugs in theuangedfrom 50

nM td %@?ﬂ%ﬂﬂhlﬁ]@n @ﬁéﬁﬁsce?ﬁﬁoﬁ%k !)r?aﬁtf‘%l%)ni?g:&'ﬁ) ﬁ‘ﬁ'\dependentr

oietic 32D ¢
prolifgrgtion ahBer-As) ntu’f@mgfrel@@/Fﬁgraﬂﬁectﬁﬁcgﬂsmé"p@muﬂr Ta1bl. ne

hemat opoi etic Ba/F3 cell line with a pGD vector
contai ning p210BCR- ABL (B2A2) cDNA Dal ey and
The 320 ¢lB pgliceare phbaneddsem the Ameriean Typf@@urecﬁql@&tl@l (MGG

CRL11193%6 an@ihﬁxaa/ﬁx Riis ﬂ%% Ih'e@érﬁran @;ouéét%%@f MTéréBr%faRfsfﬁ@tdnS el

an i ntbrieukin endent hemato poietic cell Tine
Cultuggs W%iﬁrevnS@hwyue|a@nﬁs»ém@nﬁacg&@h fic p210 BOR ABL
prote| n. PNAS 85, 9312- 9316 Sattler M Salgia R Okuda
Uenura N, Durstin MA, Pisick E, et al. (1996) The
Pa’a‘ﬁ?%?fcﬁﬂnélé‘fj%ewﬁr it 726 1Pupdfad IRREOFRE9. adapt or pr ot ei ns
CRKL and c-CRKIink c-ABL,

Palacios et al,, Celf, 41: 1985, 727, PubMed ID 3924409

The Ba/F3.p210 cells and the murine hematopoietic 32D cl3cells, (32D p210 cells) are ob-
tainned by transfecting the IL-3-dependent murine hematopoietic Ba/F3 cell line with a pGD
vector containing p210BCR-ABL (B2A2) cDNA

Daley and Baltimore, 1988, Sattler et al., 1996; Okuda et al., 19986.

Daley, G.Q., Baltimore, D. (1988) Transformation of an interleukin 3-dependent hemato-
poietic cell line by the chronic myeloid leukemia-specific p210 BCR-ABL protein. PNAS
85,9312-9316.



p190BCR- ABL and p210BCR-ABL to the
phosphati dyl i nositol -3 kinase pat hway. Oncogene 12,
w@3@746L750kuda K, Golub TR, Glliland DG G i fPCTEBDN6/070046

(1996) p210BCR- ABL, pl90BCR- ABL, and TEUABL activate
simlar signal transduction ?gt hways i n hemat opoi etic
cell lines. Oncogene 13, 11471 -52. Test for activity
agai nst c¢-KIT The bacul ovirus. donor vector pFbacGd

CO is used to generate a reconbi nant bacul ovi rus

Safﬂetf Métsaé&‘@ Fe&uda Kneamanl, Beistn MégPévckdnial gl 489982 The proto-
oncoéé%v ;%Qué? 1 Eb@BE ME@meaa%‘Ebfbr bIdiGing CRRIBINAT-ORK U:Hm BL,

codi n encesfor t he cytoplasmc domai n
p1 908@%% ﬁnql B2HA f‘\ twm@mtadﬁlrﬁogﬁw fagq Rathiway. Oncogene
12, g8glBA library (CAontech). The anplified DNA fragnment
and t he gl)_FbacGO vector are made cwg)atl bl e for

Okudea; Hy 439/éfh TBy Gililafeld? G o i VR BEENP S GEORL. P 1908&F-ARL, and
TEL/RBL bBR%g $hal Si@UMRRASICESHAtBwhs hherRfspeledY CEMfnes. Oncogene.
donor plasmd c-Kit. The production of the viruses,
13, 1{h&58xpressi on of proteins in Sf9 cells and the
purification of the GST-fused proteins are perfornmed
as follows: Production of virus: Transfer vector
Test frmastieity againgt €-Kddnt ai ning the c-Kit kinase domain is
The ﬂe{rcgl%g?'lgé:c%cﬁ'g)r ggclst?rsﬂﬂ;b?cgﬁll a%gt B Ogﬁl.xé%ci fog)%nggt@g@co?ﬁ@nénrﬂ Baculo-
virus thah exeres@si the awwﬁmmmﬂon amine arids Sé4-97 6 of t’nes:wmlasmlc kinase
domaiRSAGHIRtan ke 'It eco\fil aﬁgﬁb\%ﬁ?or{tﬁ@[:ytﬁglﬁgm*eydo% of c:Kit is am-
e It cke

~bacteria) are e col onies are
plifiechiy PGermm ammrr(aaacema): NA jiyery (&ientedh.ofhet aveplifiad D& tiagment

and tné( pE r cﬂJr T a@Ybdbatibid P T aﬂfoﬂ Hefion Wit BGRH1Sand
Eh41 A R At of ol

| can ectlon are
EcoFil H@ﬁtpﬂmﬁﬁﬁ@@m fragments mum nctke bamlwntua@looorrrdasrmm -Kit. The

prodd{:?ibﬁ‘ af el irl &5 12 éﬁé?&%@b f Eﬁ:{iﬁﬁﬂn{?&) cails Hg ﬂ‘ﬁgﬁyb ificfiBh Bf the

tel-n expression In us contai
GSTW&W@'“@@W perfarenetl @grieltoms: t r ansf ect ed cel | cul t ure
and used for infection to increase its titer. Virus

cont ai ni ng nedi a obtained after two rounds of
Produgiios of vigts: Teangtas yestor phacg8sclsit eongainingithe eXitfkingse domain is

transFteYedI iftodfe BFﬁbEafEQFI%’eQG‘PB‘@@?%ﬁ dt‘ﬂ%tr%ﬁ@fgﬁt’éﬁ c%ﬁ/’é‘&@ plated on selec-

tissue culture ates are see
tive agar plgtes| @elenigs wthwter@eawwfttme fusign sgauericeyyo thenyiedl aemane (car-
ied BYRAL Baki@ fé?éblué RIwhite dofhied di@prbds g6 ah @JI\W d -
e R DR Y B PR Bt FEL R SRl DAY B e o
lated fiom th@é:qaptepmby standard plasmid purification procedures Sf9 cells or Sf21 cells
American Type Culture Coliection are then transfected in 25 cm? flasks with the viral DNA

using Cellfectin reagent.

Determination of small scale protein expression in Sf9 cells: Virus containing media is
collected from the transfected celf culture and used for infection to increase its titer. Virus
containing media obtained after two rounds of infection is used for large-scale protein ex-
pression. For large-scale protein expression 100 cm? round tissue culture plates are seeded
with 5 x 107 cells/plate and infected with 1 mL of virus-containing media (approx. 5 MOls).
After 3 days the cells are scraped off the plate and centrifuged at 500 rpm for 5 min. Cell pel-
lets from 10-20, 100 cm? plates, are resuspended in 50 mL of ice-cold lysis buffer (25 mM



lets from 10-20, 100 cnR plates, are resuspended in 50
mL of ice-cold lysis buffer (25 mMIris-HCI, pH 7.5, 2
WOREDTIAS2 1% NP-40, 1 nM DIT, 1 mM PMSF). The B€I/EB2086/@€70046

stirred on ice for 15 mn and then centrifuged at 5000
rpns for 20 mn. Purlflcatlgéw of GST-tagged protein:

The centrifuged cell lysate“is |oaded onto a 2 nL

gl ut at hi one- sepharose col unm (Pharnmaci a) and washed

three tinmes with 10 nmL of 25 nM Tris- HCl, pH 7.5, 2

Tris-H BOTA, 2 mME0TA 1% 88-40W1 NaMIDTTrHeanSFé)g@de cgllaﬁrelstlrred on

R e e

1 rrM DTT, 10 %Glycerol and stored at -700C.

Punﬂﬁt%ﬁ?)? g—%ﬁscééégec}- é’{rofé %e@eﬂfﬂ eq%d l%'ep %Stqu' ?)%Xécl'l }%ttoré 2 rﬁL glu-

dare carri
tathnooé—séﬁharrbse:mwran G imar20@) a&ﬂ)(ﬁasfgpddhreertmwsemm L85} mi.mf 25 'mM Tris-

o, 7B AT HIRWBER bR 1 ¢S Fedt HrodiEhnte by
10 apliQitiGAs (1 BLegn)Lof 25! piGirs-HGr pH Z:51 10 Mo @Bed-gibathivhe, 100 mM

Nac|A|TPt|\,ﬁ§‘flT 101%@(:0@?33@%0 'gf 2t 7P activity is assayed

pr €séen 2R E I nhi bitors, by measuring
t he |ncorporat| on of 33P from [gSBP] ATP into the

| Kinas%?s?é% % rr?e pnroégw t raqjsg S WI ?lﬂﬁ%g)éé'lsg Krp'a?re cgrrled out ina

ient “tenp
final Jotume Bf :BD mL Udsrdamngmdnmmmg ocﬂeamdamdtdne{depe%dg on the specific

s AALE . 5 A B2 20 B! £, BT v,

5 /ngijrur 29ty msb amy YA Prefaty anei Ve |ATFFOTI'ﬂe activity is
K9 rd ﬁl\/@ USA) previ ously soaked fgr KSY ! ¢

assayRgtif HFPreseicR<E TR afirhititors; R measingthe mcowv&ﬁ?twn of P from
[PATAING @e%bg’@gﬁﬂ% TRURdtREk. GRe L3S0 TRY Isféélrr@ad‘%dt bh 96-well

di sconnect e cuum source. After s ottlng al
plates ahqml@lgnt temeaiatre foradSrmadndar @nm't@a% Hesgsibpd belﬁy@mdvtmnﬁnated

L e

transme’d mtmiesn@mlenffbﬂnﬁ mamafaner(Millipore, BesfordnidhedBA) previously
soak%c?fﬁp grn% ﬂ na%ﬂm 'rﬁﬂ?b 918!?@\”%%({“?; g?ﬁﬁd%r 8 ﬁwlr‘(‘@Jt#O 5 % H,PO,

tion o crosci nt
and m@mmmmjyacuuw@am_éqlmwh diseonnerted|vaceum sgurice nisftar spotting all
samp@IUSARROR BRALNS] SndLadiNeIRRES U980 LY il ¥, fembranes
npound Tnh dupl icate; at concentrati ons
are réms\wl anyl v@asthed 4 x(onla sHakenwith 0. On‘WpHaPQa andonce with ptheneli Membra-

nes %? ec?gilté qnlaf rﬁ@%‘uﬂ§$8§r§t& muﬁgg t|n aggkdﬁ]— ??pICount 96-well

erre Phe su e protern
framepemd mddltible opw uwgyetbbf nrommmh Tht (Packa€rq). 1CLy0lues brgssalculated by
prefera

.__rangin nM can. be . -

ineat s i BTt B et TR o b e o BB R pte. at four
concérii@atibfy @BLUAIKTD.01, 0.1, 1 and 10 uM). One unit of protein kinase activity is defined
as 1 nmole of **P ATP transferred from [y*’P] ATP to the substrate protein per minute per
mg of protein at 37 °C. ICs; values ranging preferably between 50 nM to 500 pM can be

found with a compound of the formula IA according to the invention.

Test for activity against EphB4
The efficacy of compounds of the formula IA as inhibitors or Ephrin B4 receptor (EphB4)
kinases can be demonstrated as follows:



Test for activity agai nst EphB4 The efficacy of
conpounds of the formula IA as inhibitors or Ephrin B4
wo e@eptos2 (EphB4) ki nases can be denonstrat ed BSI/EP2006/070046
foll ows: Generation of Bac-to-Bac(tm (lnvitrogen Life
Technol ogi es, Basel, Sw tzerband) GST-f usi on
expression vectors: Entire topl asmati c codi ng
regions of the EphB-class are anplified by PCR from
CDNA librari esﬁperl ved from human pl acenta or brain,
GensgratigreefiBagdpyBac e@rmmgeamfeH@cmmlemﬁaaelesgmkaad)e@ﬂ -fusion

expr&#@%ﬁ U%Eﬁhsg}% Ferlgftt or&ﬁ%&%%gggé ‘??d % éggg Eﬁﬁag[?gé R > amplified by

PCRfgem dsbr)arlee@arn@ddmbwna@ Plerentadr brairp rmgm@ad ﬁe):ombmant

bacugMﬂ:lS {érrel(g'aeﬁégattéootggg cﬁgrés‘% tﬁ@?”\ﬂ'@:’ ongf%??c?? of tI? human EphB4

receptec@SuissPretdiaiabase, A@@pelemeeP’y'%ﬁOé Q$Bne@luemefis dnrmed into

pFas?Bé%ﬁ@rU%cIo? o TuFee‘Péb%HSJE th LPistvitdBHGh SHg PRR Fadlified.
T Sy e a £

tor to en r pBac-to- ac(t nor ve _
cDN& wgJOQIrucﬂWesecapﬁos demaing oaspautively arestlonaden framead grime to the

GST%ngéﬂcgmg tﬁlQn‘QJ'leSd %gsawbé 1GMb e ESd aéac%‘;zs@ééaﬁ agh& vectors,

repar 1 oNn enz nme
Singlgcalonied aIDNAg rfr@veﬂaesrasef@enaﬁoncﬂr@ mulateddo give qvermﬁé ctléures for

smalpgcafer}?asﬁglﬁ %?%f?aqartg;')rgz ﬁe?tﬁ%!tlo%g%&gﬂg %ﬂ l?ﬁg ldf FI Qi [Sltl]fs é%vteca)ls

severgd qlgt-m:@s:oat@ u:leerrcs ofitbel ewactﬁwt $|zas t&yawﬂ:gnataﬂ aemwtncmg thyf inserts

ons iy 0L S, e SR B S s
stated otherwise. In brief, transfer vectors

Prodeelienaaf Miryrgst Vieuses fersach ofilierldnases ate made aecosding in e etocol

suppﬁ?ﬂ %FBG@ Iiftnok é@%d(&%é‘@@a ﬁrﬂleplt%go @ téélc%ﬁfa'in\{r?g PeRnase

l'oni es Wi thout insert'ion

dom%ﬁq@f@rtta@smte@l Itﬂﬁéhe/DHaDBgfémiH@e((GéﬁG@wdogla&eﬁ @n Selective agar
plate?@&l@ﬁ:é@%tl‘%lﬁ uE'eHEm o?'tH’égﬁJﬁoH"@é&zfe celmai 'tﬂ%s%rgggeeﬂryl @Qmed by

viral DNA (bacmd) isolated fromth
the béﬁtaﬁ@)aara bisleaSingte wihitei olarias aia pisked aad vied) DN @)a@@id) ssodﬁted from

the b§&3&a B¢ giaﬁd%epussfm phﬁmﬁé@ﬁoeédares %39 cafs dr sgﬁkéeuw drthen

vi T al usi ng -Ce I n reagent accor
transfmeqdn @0sev|flaske witl theairrbANAusiag £ Ifegtie &%ﬁﬁb@‘@@"d'ﬂm@ the
protoegNt ri fuged cell lysate is |oaded onto a 2 nL
gI ut at hi one- sepharose col um (Phar naci a) and vvashed
ree times with 10 nL of 25 nM Trj s-
Pu"fleeim of GHiviagesd kivgeesinrigentrifuged cé*swtag@@adﬁﬁ arate .an?smL gluta-

th.onarseprmsgb @élmhﬁ(dprmfmk@.aﬁam wsa{édqnée(tmilesrmtrﬁﬁm}. o@bs%ﬁn Tris-

ducedgl ut at hi one,

HCl REGS. 21"%%‘*r1 “1'%5 E%TGZQQ G Nagh d he(Gi Gipaged P'Rfﬁcs are then

eluted by 10 applications {1 mL each) of 25 mM Tris-HCI, pH 7.5, 10 mM reduced-.
glutathione, 100 mM NaCl, 1 mM DTT, 10 % Glycerol and stored at -70°C.

Protein kinase assays: The activities of protein kinases are assayed in the presence or ab-
sence of inhibitors, by measuring the incorporation of **P from [y*°PJATP into a polymer of
glutamic acid and tyrosine (poly(Glu,Tyr)) as a substrate. The kinase assays with purified
GST-EphB (30ng) are carried out for 15-30 min at ambient temperature in a final volume of
30 pL containing 20 mM Tris-HCI , pH 7.5, 10 mM MgCl;, 3-50 mM MnCl;, 0.01 mM NazVQs,
1% DMSO, 1 mM DTT, 3 pg/mL poly(Glu,Tyr) 4:1 (Sigma; St. Louis, Mo., USA) and 2.0-
3.0 M ATP (v-[**PJ-ATP 0.1 uCi). The assay is terminated by the addition of 20 pL of 125



Protein kinase assays: The activities of protein
ki nases are assayed in the presence or ab sence of
WO pv7lo7t762 S, by neasuring the incorporation of PGBEPIN@HI0046

[g33P] ATP into a polynmer of glutamic acid and tyrosine
(poly(du, Tyr)) as a substrgte. The ki nase assays with
purified GST-EphB (30ng) are carried out for 15-30 nin
at anbient tenperature in a final volune of 30 niL
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Production of virus: Transfer vectors containing the kinase domains are transfected into the
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purification procedures. Sf9 cells or Sf21 cells are then transfected in 25 cm? flasks with the
viral DNA using Cellfectin reagent.
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medi um Conpounds of the invention are dissol ved and
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KinaseProfiler ™ panel. The compounds are tested in duplicates at a final concentration of

10 UM following this generic protocol. Note that the kinase buffer composition and the sub-

strates vary for the different kinases included in the “Upstate KinaseProfiler™”

panel. Kinase
buffer (2.50L, 10x - containing MnCl, when required), active kinase (0.001-0.01 Units;
2.5pL), specific or Poly(Glu4-Tyr) peptide (5-5000M or .01mg/ml) in kinase buffer and
kinase buffer (500M; 500L) are mixed in an eppendorf on ice. A Mg/ATP mix (100L; 67.5 (or

33.75) mM MgCl, 450 (or 225) uM ATP and 1 uCifpl [y-P]-ATP (3000Ci/mmol)) is added
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with a conmpound of the fornula I A according to the
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' -react@gncentrati on of 10 nM foI I owing this generic

protocol. Note that the kinase buffer conposition and

the sub strates vary for the different kinases
The qompoyaesiof farmyia IA cprsalge inhigitpileryrasing erqteinkinapesmatch as espe-
cially fh@ SR QH&Jee\&hlét?plé%a pafn %roWFeghﬁil&gaﬁ@%@stﬁ?dﬁon in animals, -

required), active Kinase 01l Units; 2. ‘
espe@gydpam@abgeilpdpglg@lgmuwp)ce% ﬁp,mr%am@m t§rdescnbed in Andre-
Jauskagmﬁdﬂrﬁ;ei & 41 Banserndsf 32 5”3‘5@ é‘d@@@eUgH ftrﬁ.‘i tés@%m fom-

are mxed in an eppendorf on ice.
pounds; ofshe fgmuia IAgangshowd Csorgiueg Granhibition 9foq- Qsza)thwnmpfeg 0.05
to 50 Em 1 nG/m [g -32P]-ATP (3000G /mvol)) is addedand
e reaction is incubated at about 300C for about 10
m nutes. The reaction mixture is spotted <20nlL) onto a

Funhgﬁ%ﬁ]ggﬁﬁﬂspcﬁ}hd% SUEIQW;Q%SM H.)lo%%s ‘PJ meP)ﬁ'bt r'aYﬁJ’éf-)fQE The activity

strates

of B-'?@‘Ng%g@ 'aaswley' ipHistAreRense & ehseney Oblablbttorgqnmsgrmgnﬁ@ incur-
porat%ﬁstﬁwgs%ﬁ”[ymb ATE inté @'tﬂ@)dlxg ThdBSt cc{lrﬁ}fc‘)u%d"ﬂ &Hécﬁﬁecﬁﬁﬁmo (10

Aaph sphori ¢ acid and was once
mM) arestores! dtor2(6° GriSeoiakdilutiariscara stady i PR freshipand further diluted

with ﬁJr@ul% ei‘f'rt(; 66tain® ﬁ}n Eglﬂfcieh{rﬁleb %e)éblaﬂodmga g"/ DMSO. The final volume

scintillation COC are a |ncorporat|on
(30 pp) obthe assay h@tge@ﬂoﬂéofstatiaoh&o@ (1 % OM&ae.i 14 Wdsasy mixg(20 mM

Tris-rﬁ?lcéal b % CrhKh dvn#élatd A 9L ﬂ%rgnﬁeﬂ %jl&/rﬂﬁg—né&rlgé bf & 9As0 and
3.5 uMOATR) [y%fpn-ATeam aCy@nd nn.menzmmmm (659i ngeof EIHT- Brﬁhaf V599E).
e dpdRFSeRLIR S B3RR b Fephrhfe ol of MBPUP B
MultiPROBEi e los HamiltonSTAR robots in the 96-well format. The assay is carried out as
described in the literature (see C. Garcia-Echeverria et al., Cancer Cel.. 5, 231-9 (2004))
terminated by the addition of 20 pl 125 mM EDTA. The capturing of the phosphoryléted
peptides by the filter binding method is performed as following: 40 pl of the reaction mixture
are transferred onto Immobilon-PVDF membranes previously soaked for 5 min with metha-
nol, rinsed with water, then soaked for 5 min with 0.5 % H3;PO, and mounted on vacuum
manifold with disconnected vacuum source. After spotting all samples, vcuum is connected

and each well rinsed with 200 ul 0.5 % H.PQ,. Free membranes are removed and washed 4



especially mammal cells, including human cells. An
appropriate assay is described in Andrejauskas-
w@eohduiger et al ., Cancer Res. 52, 5353-8 (19BCI/EP2006/070046
Using this test system com pounds of the forrmula IA
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assay plates are washed three _
Production of virus: Transfer vector )pFbacG01-Fit-3) containing the Flt3-kinase domain is

transfected into the DH10Bac cell line (GIBCO) and the transfected cells are plated on selec-
tive agar plates. Colonies without insertion of the fusion sequence into the viral genome (car-
ried by the bacteria) are blue. Single white colonies are picked and viral DNA (bacmid) is iso-
lated from the bacteria by standard plasmid purification procedures. Sf9 or Sf21 cells (Ame-
rican Type Culture Collection) are then transfected in flasks with the viral DNA using
Cellfectin reagent.



times with PBS and dried at room tenperature.
Afterwards, the plates are sealed and counted in a
wore@ropl7at e scintillation counter (TopCount NXECT/EP2006/070046

TopCount NXT HTS). 1C50 values are cal cul ated by

linear regression analysis_ gg per centage i nhibition by
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as, 8 single point 1C50 starting at 10 nM fol | owed by
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purl i'cation fused

by 1%@9#'@%@5 (hg paeh) Gha5 M daerttGl.art! 66, 19 m%fedﬂﬁ%gmtﬂthlone 100
mM N&S‘:it P B'f‘?a@@olglgéérolg’énd:%F ::)H?(%he FI t3-kinase

domai n i s transf tedlntot ac cell line
Measupgrpens)of &rayee éCtthBnEF@émQamot%l kigaser asspyswithi peified bRE-FIt2 are

car 18 935t L P 0 IR B gepenn
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dy of
v Ny S B Py QAR 22, 1 DR QD SR ARTRALE 1 4RSS AP The
activigf ig Bssmteti sn (heneesdncar dysencof inbibeor€pby measwiny the mcorporatlon
o “ 5 LIARTP S5 Tk ST i e S M ce
out wp%}tnrell platosyat ;a:a'ﬁ:ilem teu‘ipﬁétﬂre:fe’r P8 mivVundes cgnmtula}srtlerslgnbed below
t ected ce tyre
and et s e ffencetiane B! P MLAREA fuREaisnyy. G il eSon
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nfection

USALE PG BB Ter i it eStanale nsee WTURR G A Rged fo 5 min
with 0.696 H@Pouhﬁwmeuﬂbdtoﬁ&aau@n sreded wvmtdhcanwecl&:l?vacuum source. After
cpott A Ayl DLt ok et el Wil 288 1 5% o,
Membranes are removed and washed 4 x on a shaker with 1.0% HsPQ,, once with ethanol.
Membranes are then counted individually after drying at ambient temperature, mournting in
Packard TopCount 96-well frame and addition of 10 ul/well Microscint TM (Pakard). ICso
values are calculated by linear regression analysis of the percentage inhibition of each
compound in duplicate, at four concentrations {usually 0.01, 0.1, 1 and 10 uM). One unit of
protein kinase is defined as 1 nmole of **P ATP transferred from [ysaP]ATP to the substrate
polypeptide per minute per mg of ptorein at 37 °C. The compounds of the formula IA here
preferably can show ICs, values in the range between 0.05 and 500 uM.



mately 5 MO s). After 3 days, the cells are scraped
off the plate and centrifuged at 500 rpmfor 5 mn.
w@eiol/opebt et s from 10-20 plates with each 100 BPORER2086/070046

re-suspended in 50 m of icecold lysis buffer (25 mv
Tris-HC, pH 7.5 2 nM EDTA;,1% NP-40, 1 nM DIT, 1nM
PMBF). The cells are stirred on ice for 15 nin and

then centrifuged at 5000 rpmfor 20 mn. Purification

of GST-tagged protein: The centrifuged cell lysate is

| oaded onto a 2 m gl utathione- sepharose col um
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IA cd} Wtﬁﬂ%lﬁﬂ@é& E\J/ﬂﬁut%t rJLOra'Tﬂeé%\ﬁH tyMs%%s@tacﬂ_My and are a
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unit ‘of protein
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On the basis of the inhibitory studies hereinbefore described, a compound of Formula IA or
'(or exemplary formula thereof) according to the invention shows therapeutic efficacy espe-
cially against disorders dependent on (= especially responding to modulation, more specifi-
cally inhibition of) protein kinase, especially proliferative diseases, such as the diseases
mentioned above under “Background of the invention”.



pol ypepti de per mnute per ng of ptorein at 37 0C. The
conpounds of the fornmula I A here preferably can show
wo awd/ovebues in the range between 0.05 and 500PCT/EP2006/070046
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Tukey and SNK (Student-Newman-Keuls) ad hoc post test are used when all groups are

evaluated against each other.

Tumor samples are dissected and snap frozen in liquid N>. Tumors are pulverized while
maintained frozen. An aliquot of the frozen powder is lysed in 1 % triton extraction buffer

containing protease and phosphatase inhibitors. Lysates are cleared by centrifugation and



cally inhibition of) protein kinase, especially
proliferative di seases, such as the di seases nentioned
wa@bwve7usder "Background of the invention". TheP€r/aP®06/070046
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the three |argest dianeters. Statistical evaluations
The 2bildy tomedulglersycispipieiSkinas@adBity prefergbiy relates te the ighibitips of such
re included in an experinent, the
pmteﬁs}{ig?égéter%:afﬁeval uation is done on the absolute tunor
vol umes or - body wei ghts on the eval uati on day, using

For eQQﬁlpl@a)és M&stcﬁﬁfEG%@Eﬂo sﬁ% ﬂ%ﬁ%ﬁ ityt f?%t cdmbddRESof the

when a control group 1s co
inventipp maydmimagihookybit thﬁg(evﬂmf@ OSNwe(salma@dwamNbum@f exaips), effect-

tive =@ n@PQ nBPBEr 6f%§§ea§ésea%5 MGtk c?éré Y Qﬁ%@é&ﬁesm especially dis-

éval uat ed agai nst eac sanp
. easegcausedthypea ng%@@cwlaw@nw;pewam retlm@athmﬁmu@ ag diabetic retino-

iy AR MR WA 0 R Rl SLc) Do
angioma, mesangial cell proliferative disorders, such as chronic or acute renal dlse_ases e.g.
diabetic nephropathy, malignaht nephrosclerosis, thrombotic microangiopathy syndromes or
transplant rejection, or especially inflammatory renal disease, such as glomerulonephritis,
especially mesangioproliferative glomerulonephritis, haemolytic-uraemic syndrome, diabetic
nephropathy, hypertensive nephrosclerosis, atheroma, arterial restenosis, autoimmune
diseases, diabetes, endometriosis, chronic asthma, and especially neoplastic diseéses {solid
tumors, but also leukemias and other “liquid tumors”, especially those expressing c-kit, KDR,
Flt-1 or Flt-3), such as especially breast cancer, cancer of the colon, lung cancer (especially
small-cell lung cancer), cancer of the prostate or Kaposi's sarcoma. A compound of Formula

IA (or exemplary formula thereof) (or an N-oxide thereof) inhibits the growth of tumouwrs and



cont ai ni ng protease and phosphatase inhibitors.
Lysates are cleared by centhfugati on andprotein
wa@oeocent7sat i on determ ned. Protein |ysate i s UBEHEPZNOG/070046
determ ned the degree of inhibition of the FGFR
receptor and pathway in the Eurmrs Conmpounds of the
fornula | A described in this“invention can inhibit
tunor growth and i nduce regression at -doses equal and
above 10 np/kg. As exanples of kinases inhibited b _
is espegially. switpdin peeventinthibemogtastatic spieatofdumersoansthengyowsh of micro-
meta&?éﬁé oned c-Abl and Bcr-Abl, in particular, inhibition
Bcr- Abl nmay be nenti oned. Another inhibited ki nase
is the receptor tyrosine kinase VEG--R, in particular

One 858 offESfGel 18RRI tﬂé%ﬁp%%ﬁ&%gﬂhe p?_&%nﬁ?@ﬂ%% B r-AI!ﬂ‘?nutants

present I nvention also'in orns o

The riipotaisHuRd5maksine. G2 5di-\alie etithecthpdfirdisolgrieine may be especiall
menti%ﬁ@cﬁ %ét@gﬁe&ieﬁ& tﬁ@?hhﬁ‘@—»@oﬁé&fﬁf%utgﬁp or nore of these
/'or ot her otel n tyrosi ne kinases and/or the
non recept or tyrosine ki nase Raf, and/or for the

Othell Aﬁ'nHnﬁéhté’fncmdle%ﬁ%ﬂ&v&@ﬁ&aﬁ%&ﬂeEeudi&—\’v@’\}n@{sﬁ:é_ﬂhr,

ese activities e com pounds can be used
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Glnzﬁ—»Rchﬁﬁe§$Q/_€v§10fr¥r§S§l,l-ﬁé aéksC?B—tlbéD??rz%—iﬁhBaﬁﬁ 82-Leu

especl a t hose ntioned. The abi
Glu2%5mhv€p i—@'@%ﬁTﬁ"Mﬁh d&255ctVa)i Hig3gfePrey a’baw 1relleatl-b<t3%o%rbe
Phe3h W‘ﬂ'LQ‘;tsé}H#’—»T UGRABAIRI By \yéggigs 3l PHRbide . 58f
exanpl'e, as inhibitors of ceptor tyrosine
ki nase activity, the conmpounds of the invention may
The &Hﬂ&ﬁﬁz‘gé o PR 1h iy SR REPLARE ARASRS BnRAbN Y the
exanp ecttive agalinst a nu
tyrosige §@a§@§°®§@dé |F§t3ed- fwrthw Qﬂ@oégu@rapéwea:@%@ gwention is a method
of treﬁeobvasfr?:é uirg?llglgg?l on, speC| af'??'ﬁ@ﬁ%éﬁ?t"h?%’%”g 3 thehapeutlcally
eﬁecweaas@@ur&of@piameqa@nm@mﬂ age-rel ated macul a
degeneratlon psor|a3|s haemangi obl ast oma, such as
haenmangi ona, nesangial cell proliferative disorders,
The compeunds efihe fareuls Adeutheir r@ﬁ@ﬁcnaﬂw@éa@weuaca@y agaptrkle ¢ salts),
due t8 BRI AR i&ymnmkcgﬁag.fe SPRBARSER 9§ﬂh§ ’tre"a{?ﬁéi'm&?gésﬁecnally abnor-
m cr oangl opat hy syndrones or ‘transpl ant rejecti
mal} @@p’&: ,tlgq;qeyrepﬁrf |rgwﬁgqelmgycqellgnlgratl@ns@%fergm}@qogsskeletal and/or limb
develg‘oﬁf’n@ﬁtr %Qﬁ@ﬁ@ﬁllh?' §gneﬁ§@ﬁ§d@{ oY, h@ﬁ%@d&le@@é?\'dycfr%haﬁ)b&?e&s as
gl oner ul onephri haenol yti ¢- uraem ¢ syndrone,
well g§i tawef'we%pﬁrrtamwr CHRGRIET *P@'H@'PQ aelrsiasivaed eetpstasis formation,

espeélblnﬁﬁ HBtreAMBAY dfHuniaRILABAR] Such4tidnremuISell| 'I&ﬁ%ﬁéers squame-
di abet es, endonetriosis, chronic asthma, and

ous caeginamafhepd ABS peelg: breasli g8l &4 PANGTENG ARSNECarBiPMaS uarian,
colon! #HdkR Prtat8 RENQUrO8E well b8 H shd A¥FREFoma8 BRIaR! bi¥dddi@aRcer, epi-
expressing c-kit, KDR
thelial cancers, e.g. of the bladder or cervix, multiple myeloma, squameous carcinoma (head
and neck), such as oral squameous cell carcinoma, retinoblastoma, sarcoma, such as syn-
ovial carcinoma, and/or skin tumors; 8p11 myeloproliferative syndrome = Eosinophilic
Myeloproliferative Syndrome (EMS); skeletal abnormalities, human dwarfism, including
achondroplasia, craniosyneostosis syndromes and dwarfism syndromes, skeletal dysplasias
including hypochondroplasia, severe achondroplasia with developmental delay, acanthosis
nigricans, thanatophoric dysplasia, craniosynostosis phenotypes, e.g. Muenke coronal

craniosynostosis or Crouzon syndrome with acanthosis nigricans, Pfeiffer syndrome, restrai-



FlIt-1 or FIt-3), such as especially breast cancer,
cancer of the colon, lung cancer (especially
wapmblo7oet | | ung cancer), cancer of the prost aP@€r/@pP2006/070046

Kaposi's sarcoma. A conpound of Fornula I A (or

exenpl ary fornula thereof) (gr an N-oxide thereof)

inhibits the growh of tunours andis especially suited

to preventing the netastatic spread of tunors and the

rowth of mcronmetastases. One class of target kinases
ned ghongiosyte shatuiations kone grewtp inhikitian; infaEmatery o5 aetomemung fiseases,
)S

such r@dtrﬁélferﬁato@ghflﬂgﬁ}ﬁsm uc(:;ﬂa]ggﬁ mE fﬁhﬂtﬁegﬁ:(letg:@afkﬁerféélg &MSB sggemlc lupus
erythamatoses (Rldt)apsafiagiieluvenis P53¢t§ibﬂt@lﬁﬁ Siooren %ndﬁf»easg Hwroid disease,
sarc%sjso‘lahtofﬂa'ﬁ'lﬂﬁ‘é Sveiftc kdflgﬁm%\éi’ A?‘ﬂ)@wgla&l%%dlg éﬂo%né%h? 5%&@% colitis),
ce"a@ﬁs@ﬁ(ar)d@ryﬂya@tm@zqraylﬂ. Autosaiess Sminang Nyaoprtgsmajgmlc Rickets
(ADH‘N)QX cRFl‘ﬁﬁb%%He) IWRled h{ﬂ&p%égbﬁﬂ‘témc\‘@ke?tz g(LIJiZ)ng'—ll\}frt@oﬁféeE Rfzteomala-

Leu3
cia (THP§§®&%)®ﬁ@aSIPWéH@ bme)(FHb ChrpnigObsirudting Fulnminagy Disease
9 |
(COF‘{SUobéﬁg‘H‘theT §e arz:d-oﬂﬂr dyégoun 9] elﬁles:% ﬁ%{*g M&)‘n grsﬁ?té‘&qlc syndrome,
cardtg\aaspuleuwaeaa%emmerte@swn @herranicholesteraliang tndlyserigs levels, derma-
tologk)éf"d@drﬂ@rsl@ @E}ﬁf@cmd?’m%e \'/:élﬁs %caﬁhgéig b@ﬁﬁarﬁﬁ@%n‘f? hercise

Bresent i nvehtl on treating acut
mtolewaﬂeoﬂla ¢féaﬂd@m2alf(sA|VLDeStﬁfﬁf@ﬁ 'wamhpbé@rei@rmmpml@rthlags anrthO-
i
pedlcf: @ﬁﬁﬁﬂ?fUﬁ\b%ﬂéb%lgﬁ%%%ﬁ%s%g rﬁa'FiﬁH&ag?% %i %hfﬂa%g atheroscleroms)
daytimg siaspifiess. sienrapaeeatsndstdge rqeoa sligeape. egallblséqiqrs:)sead@egout heat
t
dlsorBé’rs |H‘Eiafre@{?'ﬁrjnh|§ér’ gg??rﬂéér%?inbéatwfespé? i ﬁﬁn@@d}?ﬁ'{f@&tﬂoys following

ful I'n
Wour‘gﬁdmelmlltst el gisepep dower haslnpaisl phrjetrie and gwiegeigicehcomplications,
panc%%{t/ %g%ﬁ[sﬁ@m%aﬁ%%{ﬂﬁhca J?%g %ﬁé ?ésﬂb%éndélggﬁel andlor gastrointesti-
nal dﬁéfﬁﬁt’&apm esi s and/ or angi ogene3| s, as well as

tunorigenesis, or tumors or cancers, including

met astasi s and netastasis formation, especially in the
A methagaf PEGTEONT Ipkakaed reasbaRdrooenesis ing esiiagsiiala mamemal comprising
adm.h.gféang RIGRY & the BardAEe WErt&iA kinalo lm.bcttar%qg d8&ibBE §K) -

I eas ast ric g. pancr eat| ¢ adenocar ci nomas
WO2808/03&H! 2 §erpcslﬁmahrd¢ wias frupstthatdhe eeroeounds $f fgsmulads gsiglefined

hereif @en %@teﬁﬁfldgee 'Wﬁhe s%h‘leorﬂﬁl%er blh&deihe GREGRE mv@rﬁiontm feftes to a

cancers, %& t he bl adder or cervix, mnul
methgg ef %’H‘Ot'% ﬁh?@gsﬂeem%ﬁdmeilﬁmcaﬁ@gﬂ@mmam@womnsmg

admifisRting ﬂiéﬁmet%%e e&tilagé %ﬂﬁéé‘&é%atl&&t df@&m@ﬂﬁ?f‘?s ?(efmed above or
sarconm, such as s%ﬁg ovi al carcinoma, and/or s

pharmg%;tlgalfy%QeQaw? SBlH hytinatesy sglvates, g;twﬁ d¥rexides protected derivatives,
mdwlg@@ls{bﬁﬁmé bh& ritEle? réb'rr\efrﬁrféi'éo\f %r pPORFRTRe é@vﬁa ﬂuantity which is

skel etal abnornmalities, human dwarfism 1 ncl
effective to promoting localized neochondrogenems The compound of formu a lA is further

useful in the treatment of osteoarthritis in the context of neochondrogenesis.

The term “treatment” includes also prophylaxis including preventative treatment, e.g. in
patients where mutations or changes have been found that indicate that they are or may be
prone to the development of a disease, or preferably therapeutic (including but not limited to
palliative, curative, symptom-alieviating, symptom-reducing, disease- or symptom-suppres-



achondropl asi a, crani osyneostosi s syndrones and
dwar fi sm syndrones, skel etal dysplasias including
whyeohoszr opl asi a, severe achondropl asi a w t hPCT/EP2006/070046
devel opnent al del ay, acanthosis nigricans,
t hanat ophori c dyspl asi a, pi osynost osi s phenot ypes,
e.g. Mienke coronal cranlosg ostosis or Crouzon
syndronme with acanthosis nigricans, Pfeiffer syndroneg,
restrai ned chondrocyte maturation, bone growth
sing, ipragrgsisidnegelaying, kingrerregulatiog aadios kinasarinhibitinghtreatmestiofrsaid
: § itis,
diseat. [RETERN Y Sr g bl fefe SR pstihckifigiohcd SRR 1ois
(SLE) psori asi s, Juvenlle onset di abetes, Sjogren's:
| . r- , 0 .
Treaﬁdveéfaﬁ& arli PI%{IQ tgnlét?@ éﬁ’o V%rﬁgi dlggrleeieg'éiﬂ? a,\g%h]olglﬂgﬁr’]g&eammal, more
preferabtyca mammaloblhmas)(whlc@ PDeneraliy dextals andigrdhe ggreasaliem sanimal’)

o oML RRTEN, o BRI 5l rons

to a riskifes)a drsemrasdecﬂiue@ebqwmmma cia (TIO, fibrous
dyspl asia of the bone (FH); Chronic Obstructive
Pul nronary Di sease (COPD); obesity, diabetes and/or

- -Eharmaceidical-prepdrationd. methods.candyised as met abol i ¢ syndrone,

e SR VEEH Alad SR R B TR BB prpacom
pound o berguia (Ae(og exemp!emfpma theaeofmemudegheeriam aadwe sngredient
and tgétg.:rahcb%rlﬁed %gé&!mlg ﬁiﬁ%ﬁﬂéaﬁﬁeﬁt%‘f A ntlgﬁﬁpﬁggﬁegype

I'nsul1n resist yperchol'es ero
cholellth|a3|s ortho pedic injury, thronboenbollc
The r.maﬁrgr osc %p)fatgé c%[rﬁﬁé&”d?e f fl'%ﬁﬁeré%éﬂi 5 grétg)%argay be used, for ex-
ampleyfdr té\eavg@araatml of @he@mutlc@émmpmm»s thiit sompese _gonarmaceutucally
tecS2in s O %6 pol 05 Rolf 6 3PRASE 1o B or
pharmmmlcallyuacyeptable salt thegendsas, adtlmr@a&m tqgether oolmsadmixtuce with a
0 r
mgmf?d%ﬂt %gtﬁ'ﬁ%lf 89\% ?@Jgtoféo ﬂgnjg'aﬁ@ or ot nlcpéél% o?"ﬁﬁw&h;fharr?ﬁ&é{hﬁally
mmeﬁﬁdb@ﬂ"g@%tr0|ntestl nal dlsorders A met hod of
promoting | ocalized neochondrogenesis in a cartil age
in a mammal conprising admnistering locally to the
The inyantipn frietes alsp4¢ A phiprpaRsuli¢ah coMpesition thatde seitabircigr administration
to a M@éﬁ% rﬂi%l es%gc%rl ﬁ'hﬂg',aﬁ (?II b MSor HMHed b eH B%m a warm-

nmpounds of formula i ne erein can
blood@ﬁrﬂnw%deﬁpﬁmﬁﬂﬁea suman.arlEnphegtess forthe trpatm%ﬁpr in a broader as-

pect bﬂH@ mvbﬁ’tfbnab%%ﬁtfﬂnaéf?s ptdphali® taggﬂst?ta 200 }Hp gasponds tlo inhibi-

| ocal 1 zed neochondrogenesi S In age in
tion of Hsin Brotejn Kiare a%ttVév igsgesiglyaneof the @lﬁ%aseamemla@@ above as be-
g L o Rt PRt o Bhp B A et com-
prisingdanegraountioba ng\@j, cgmgp@a @‘fo@gplp\}at(q)r\@cgmplary formula thereof) ora

pharmaceutically acceptable salt thereof, which is effective for said inhibition, together with
at least one pharmaceutically acceptable carrier.

Compositions for enteral administration, such as nasal, buccal, rectal or, especially, oral
administration, and for parenteral administration, such as intravenous, intramuscular or
subcutaneous administration, to warm-blooded animals, especially humans, are especially

preferred. The compositions comprise the active ingredient alone or, preferably, together



i ndi vidual isoners and m xture of isoners thereof or
prodrugs thereof, in a quantity which is effective to
w@e@noti7ey | ocal i zed neochondrogenesi s. The coPQDEPZNEH70046
formula 1A is further useful in the treatnment of
osteoarthritis in the contexf of neochondrogenesis.
The term "treatment” includes also pr ophyl axi s
i ncluding preventative treatnment, e.g. in patients
. where nutations or changes_have been found t hat
with a pharmaceutically acerpjable earper. Thy dpsagsr ofitee aefiverirgredient depends
uporffi¥ Qihs%ﬁ@fbt bé’lfreéieril bﬁc? @E&\ th@rsp%l&f %%?leywélaﬁtr QH@ h‘ﬁilvﬁual

(i ncl udi ng but not cur at
condégpﬁp%m%vlﬁw.pa@rm?goklgwﬁﬂaimwcth% Mege Otﬂia@rewératm

synpt om suppr essi ng, progression-del ayi ng,

ki nase-reqgul ati ng and/ or ki nase-inhibiting) treatnent
The gresent; 'ﬁ”%‘?%éﬁé@@s egnasially ta pharepcewtigaloieapesitinns thabeornprise a
comSBUMaaF ESrBA A W%QeﬁBQYFfor ?IS@EEEFS% aotfaut‘rfi'a'meg‘,ln% Iggjx diesor a phar-

preferred. An anima! is era
maC%m'iCHJM aCCﬁBﬁaélepﬁaéf@raa'mdyata onﬁqmtp the&e@fumm(lmt@ne
pharﬂﬁ@&h%bilWa&Eﬁ@bfeQJalrr%rUnder the general term "animl")

is especially a patient or a personthat (e.g. due to
- sone nutation or other features) is prone to a risk
The anéntﬁm%l%%@sa%oat% p‘ﬂﬁfrhéh%%@ﬁ@&ﬁﬁgg%&glfg%se amethad for the pro-

Phar maceuti cal - preparati ons,

Phy'%"é%ﬂ%l’qqﬂlé theraneutie menagemeni of the fprmm@rmald:wny. to a process
for t%@%ﬁé%@r&h@sp@&gw ih e '%Pfl %or i iRk fgﬂﬁﬁulagtniéﬁt of tu-

or exenp or mu t hereo oxi de t
morsy @pd ¥a m@%ﬁqféﬁ?ﬁt'%(ﬁwﬁ%@"yéwoaéha@@é@s @spraialiyithase mentioned
hereinBBode’ €at ment of the aforenentioned di seases. The

phar macol ogi cal | y acceptabl e conpounds of the present

i nvention may be used, for ex anple, for the

The RVERRH LRI aqgo t8 Wd@@&@s‘%ddqﬁlth&%@&sﬂo g%ﬂﬁdg S‘ﬂ*ormula IA (or

conprise a pharmaceutically effective

exempang SRIAIhetasd ardt-eides therepbior thecnrpparatjort @‘rnharraaceutrcal pre-
paraﬁcm%rvﬂ%h) comptse@oRIPBINRCE Horhak! X (%F Egér?ﬁﬂglly%ﬁrﬂhé thereof) or N--

t hereof, as active i1ngredient to or ‘i n adm X

oxideg; thereqf as agtive cempen jve UEFQQ*%" )or nore i norganic or
organic, solid or liquid, pharmaceutically acceptable
carriers. The invention relates also to a

The phaimageudical CMPosEAPHPRIEE framaappreximately biedo pproximately 95%

actlv@ﬂig}éﬁlé{trﬁﬁglé’-ﬂo£@aé’fn‘ﬁﬁiraf é}l RAHS @orﬁﬁh% m tﬁ§ PR#LAd ér(m@odlment

human (or to cells or cell lines derived froma
from BpRGEAteln 2R to ApRisKiETaiely PO% antiMaingradient ang fesmsdhatasy not of
singlé-Qbsd ype fcbﬁm@hﬁﬁ@tn thé préfé‘rr@d Qfﬁ@&ﬂﬁlénﬂ%rﬁ%ﬁﬁro%nat%l? 5% to appro-

i nvention, prevention of §= prophyl axi s agal n
ximatedyselye @Ctﬂ%dﬂgfﬁé@ﬁ'o s doge faRmE gre. feraxanle; geatetl and uncoated

tablefd! Qﬁw@bﬁ]e@m%uéﬁédatﬁhéy or @%@saﬁudﬁe? 48s e oltfs are, for example,
di seases nmentioned above as
ointments, creams, pastes, foams, tinctures, Sprays etc. Examples are capsules containing

from about 0.05 g to about 1.0 g active ingredient.

The pharmaceutical compositions of the present invention are prepared in a manner known
per se, for example by means of conventional mixing, granulating, coating, dissolving or

lyophilizing processes.



ing preferred for use of a conmpound of Fornmula IA (or
exenplary fornula thereof), com prising an anount of a
wmoenelo7oenpound of Fornula | A (or exenpl ary f oOPOLIER2006/070046

thereof), or a pharnaceutically acceptable salt
thereof, which is effective %or sai d i nhibition,
together with at | east one ﬁ armaceutical |y acceptabl e
carrier. Conpositions for enteral adm nistration, such
as nasal, buccal, rectal or, especially, oral

Prefegahee ris glveratq tbe usanﬁSCFIldronpa)f thetastive ingtasiant sandzalsosuspensions or

copeh S BUTRSSy KOS i B P RSy, o

examblm‘altme, cazedf yophiiied dompmsiidas ceuprisigthe awivesingiedigst alone or
togetHe ) Hg e asgarl; %‘Iﬁc %ﬁﬁérgcrir% Q;g B?ﬁteg " acgﬁar‘ﬁ{agegﬁc%‘; r@(?rﬁgc])é{ttons may
be sté’rﬂleedi emﬂgemef comerlsaecexcmentm doreaxiampte mematyea puabilizees, wetting
[
agenfy R St o LR En P e e BT o gl g Aor utters
and qmarepamkm Aahanned xbewn percse; Frs exanipledty reatisrif sonventional dissol-
ving arﬁ%y%ggu Itpé'g §Q§ 'Tglg s[aﬁos;bglﬁl%ﬂgﬁpﬁféﬁghélgné May c%pnse dwscosﬂy-
: u--lncreaﬁﬂng:egmm ar sqmt(alaersemtﬁpasmdlm panbpaymﬂbyIe@lMoseaparboxymethyl-
maceutically ac t abl

Ce"“'é%ﬁtd?%g)érn'QQW%QE{"@&&?E%Q @aa?!en't her eof , ang at Clegagt ©

one pharmaceutically acceptable carrier. The invention
Suspgﬁé ijishlﬁ éjﬂfcﬁﬁﬁpf %GQQ?%"EEI%% Oﬁélj(l:t t@?@%ﬁs%géeﬁlcél %Qﬁthgﬁ’é orilshnthetic
oils cuﬁempefm infectiom agenesr Toereray brimentionedzas ewﬁh eppgrpjallydiguid fatty

r

ocis YRS o B RLERRATLA RRGERSI AP SEidbg iy o022
espeialy fram 42 e PR marfn atomat fiongxarepiptasiialariy, ridaeuiy acid, myristic acid,
pentﬁﬁég@%ﬁj S@ﬁﬁtcééi"& | %Q@é&léf%drue%@ ReRidRARAY Behdii€acid or

ntIOﬁ r tes a rocesses an tot 'use o

corregpensingninsabirated @aidp ofor wa(rm!e eleisrfsichelpidie AgiH %tuelﬁ @tidoprasidic
acid er lindIeR¥AGE SF Je{%ﬁé@@fth . a&cﬂ%n@? %H@c{}xﬁfa‘n@q f@fexample vitamin E, R-ca-

ar maceut’i ca para 1 ONS rse conpounds
roten@for ﬁcﬁ-ﬂfdﬁﬁ-buh(l-ﬂéwd@%#ﬁblﬁm mi@*%mhcqm@at 9f these fatty acid es-

ters P4 ﬁil §|rﬁuhf5 %ar%n ohsV4hdGO ARRSHRD br &¢-hid8xy, for example a mono-

I ngre I ent har maceut | cal conpositions conpri se

, di- cfrrtmlﬁv@rppy éqofak éqryxawtedn%tbamqmthﬁt%lwom Setangor pentanol or
the |éo'ﬂ‘€érr§ﬁ'|e?é'l§f btﬁ'egﬁéc‘?alg%%om d’N/c%Hi af H&f@llé\&iﬁ&%xamples of fatty acid

onprising Int r éf'erred 'enbodi nent from
estera@pﬁ thereferedp pezwaﬂpaeca;@mybsalﬁﬁﬁt IsPprogPyn Histate.dsopropyl palmitate,

"Labﬂaﬂ%%wn{po%@eﬁw éﬂ% g#lﬁ%?ol ?ﬁcﬂ’eaﬁ@tGéﬁef&sggﬁ’&Isﬁ’ OffgIyNBE2" (tri-

nprising Inthe erred enbodi ment_from
glyceal g,o{,;‘(at @fyﬁg@@r@i@,wﬁbgrc@am Iength of Cs to Cy2, Hills AG, Germany), but

especially vegetable oils, such as cottonseed oil, aimond oil, olive oil, castor oil, sesame oll,

soybean oil and more especially groundnut oil.

Injection compositions are prepared in customary manner under sterile conditions; the same
applies also to introducing the compositions into ampoules or vials and sealing the con-
tainers,

Pharmaceutical compositions for oral administration can be obtained by combining the active
ingredient with solid carriers, if desired granulating a resulting mixture, and processing the



ximately 20% active ingredient. Unit dose forns are,

for exanple, coated and uncoated tablets, anpoul es,

WO 2@®717supposi tori es, or capsul es. Further dJdOBEDEP2006/070046
forms are, for exanple, ointnents creans, pastes,

foans, tinctures, sprays, eLe. Exanples are capsul es

containing from about 0.05 g to about 1.0 g active

i ngredi ent. The pharnmaceutical conpositions of the

present invention are prepared in a manner known per
mixtuges if desired gumgsiessary, afteathe asditioprof eppriopriate entipienty, into tablets, dra-
gée cBred it c%EéLﬂ%s I?IQ QFsb ss:glb?éﬂhé'ﬂnqg b? lindok d:ﬂ:‘?;‘t'e{;i hrfth F»%stlcs carriers

process referen e IS given to ns
that aﬂﬁWt’tmﬁaadwuﬂmetﬂlﬁ@;s @cddlﬁ‘nse orbredreldased mpmedaamoomts

-di spersions, especially isotonic aqueous sol utions,

di spersions or suspensions which, for exanple in the
Suitablgsarrisis hregsipetialididiecso fpdbas $ugass, dorgxamplengctobe sactharese,
manﬂltﬂgc;res%'rtﬁ% A Fg"}‘g 5 Sﬂép#ﬁ%ﬁd@g&% ufh gﬁﬁsgggn%g gfﬁpe)ga%%ple trical-
cium n’agsnbletesmrmaldlunz bydrager mosmhytecmqabmwseewh @isestarsh péstes using

- ryat [
for XghRP Lo GEA; A dr 6650 S, GLEE, ragiBiry 1HeARE e ycro-
Xypm@slmmﬁcqﬁules@;mélumrmxybmrfy&eﬂulawamlg polyreipycrolideng, and/or,
if desifBd Qﬁ&nﬂég%\g} é:g ?’lhé %o@ﬁﬁ%’oﬁeﬁ}éﬂamg Sarﬂaffor carboxgmethyl

convent | ving a |Z|ng proce
starcrrmoasémI@Bdsnﬂimnymys‘oliﬂongugqyér@gIonsacmaty acwighereef, such as sodium
S S

s 6551 A S8k, A el 815 o i o s
talc, stesria 2aid orpsﬂityxthamfpwthﬁa niagnesuim gledaigium stMpemﬂqrrmlyethy-
lene %Igc&'éralé%’@géﬂeg %Fﬁ"a&?i’/ﬁt gtb gﬁ@e{ﬂﬂ? Eﬂ%nagﬂgnt\éﬁ?eéo%m& there being
used, fifes lia, @nnmrptﬁsi@gawt@nﬁrwlqbenmmmmemma@u@htalc polyvi-
nylpyﬁ'ﬁmfoﬁbaﬂ)cl)lyeth%% ﬂyéo@% %Iﬁgﬁtg gﬁlﬁcg |c?ea:op %%t@l gafo al\Blll'léaﬁ suitable
orgarfi¢ selyets, @r Aol thedseraralianyof fentiic _@Qaﬁrtgszsolutmrst@bnwmbwllulose
preerQf on%xml dé éllﬁ!o@@ bg’chafafﬁ QSrEM dxgpr%ghgvetﬂwge'll§|Béé3phtlaalate

enta IC acCl margari ¢ acl
Capsales a7 v lilpd coRmUBH a0 TAIRIN 36 e alad Rareies made of gelatin

and acﬂﬁétﬁ:?sﬁp %@blﬁ‘ ds 5%%”6@0?6&0@@%@%&?”?% (%’{:a@lﬂ'@é ﬁwa‘?lc%h‘bnse the ac-

acid , elaidic acid , erucic aCId brasidic aci d
tive ingregientiie thecioem of graguiss.rfetiexammie Witk filarsi s As fctose, binders, such

as st%ﬁé&éhgﬂﬂgﬁdantso SudhA Rl Cor\hdghabiinEste R afed LRy ﬁ@%sﬂd with stabili-
di-ter - 4- hydroxyt ol uene. The al cohol

Sers. é’bﬁ?fb?@ﬁpleéfthq ﬁ‘é%’é "?Qi?‘i!'?"ta% Prd’f%éb'i/ disgolmed oSUsRRTIAN SHitable

oily GQCIBI@FIQO%C"F\':E@)%&@&% b§raﬁmrﬂi’lr8?1lq198 pBQEMyféMQE;%MIs |f Qélng possible
exanpl e a nono- di- or tri-hydrox al cohol

also fox sippiliserrand/an antibasteriakrgents e b5 aderd. Bies S @!gnaﬁnts may be added
to thepl%BFei’eﬂ&J drg eé &&nhé@&ﬁhé c&ﬁﬂ@@i&n%&ufor %ﬁ:ﬂﬁﬁlb 3bd |¥erﬂi‘fu¥éﬁb|n pur-

gcero foll owi ng exanpl es of fatty acid
poses or to indicate dlfferent doses of active ingredient.

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of,
inter alia, concentrated sugar solutions which may comprise gum arabic, talc, polyvinylpyr-
rolidone, polyethylene glycol andlor titanium dioxide, or coating solutions in suitable organic
solvents or solvent mixtures, or, for the preparation of enteric coatings, solutions of suitable
cellulose preparations.



esters are therefore to be nentioned: ethyl ol eate,
i sopropyl nyristate, isopropyl palmtate, "Labrafil M
Wd&iﬁﬂﬁﬂﬁbl yoxyet hyl ene gl ycerol triol eate, Gap¢tPERPBS€)70046

Paris), "Mglyol 812" (tri glyceride of saturated

fatty acids with a chain lepgth of C8 to G 2, Hs AG

Germany), but especially vegétable oils, such as

cottonseed oil, alnond oil, olive oil, castor oil,

sesane oil, soybean oi | and nore espeC|aIIy groundnut
Pharmateuticaljcentrositionsoiep el edministratien plee fshudg hard eapsulsswoysisting of
gelatlﬁaQnEPélsb‘ g&'@ rseﬁfe@ rc'ab&l&s"&ﬁisfs'tn‘?@ 8 gdifth mm@m&& STHR I%f?d cap-

ntroduci ng the conpositions Tnto anmpoul es or vials

sulesan@y ewvain the adbize ingredient irethe forphaf gracwes. ifersgxample in admixture with

flllersC BHBQr%' énd?ﬁZgllﬁﬁﬁtsoérﬁi i‘éﬂblﬂ(’ §$H|I%Fs°rh Qcﬁpcéb‘%u@@ttﬁé Rekle ingre-

onbi ni e actl | ngr edi ent solid
dlentctaaprlefeéat@y dissolu%tprrse@pmdﬁdun avitablp lziwrde@@!wem@ torwhich stabilizers
d%?g ?r?a%vsé! bejggxture, if desired or necessary,
and 8r ttghe ad t| on of appropriate excipients, into

tabl ets, dra gee cores or capsules. It is also

Pharﬂgéé‘dtﬂ%lecohﬁ;osﬁlgﬁ%% |@bféefof' fReRN B@hmisedtionarR, i@r%ﬁﬂn . SUpPPOSi-

carriers t he active ingredients to diffuse
- -toriegpthateonsist éfa%é@“b'natiﬁé'a@'lﬁ’ﬁ%élcwﬁmﬂﬁ? entanlritaawpeoam pases
are especially fillers, such as sugars, for exanple

| act ose, saccharose, mannitol or sorbitol, cellul ose

For parenterebadranistralidy anuesas sPlutipisefAptastiea ingresient iwpipesoluble
form thf' Q%rﬁ%ll% Fﬂsé’ ATt Q@LEIeOaIaItC&J a‘duHHﬂ@M}%ﬁ’&?& B@ﬁ%ﬁt contaln

such as starch pastes using for exanple
wscog@;-wcrqmnggtsumta@@soior BrATERIg sedigmgarbeyymathylellulose, sorbitol and/or

| 4l dient, optionall
dextrhﬁ%;ﬁ/‘%%%geyc{@fe@ﬁkf@ ard l?@ggcéally suitable. The active ingredient, optionally

odi um

togetbar WX GreiRien}s. @@maﬁo@eméfmfoan 9allyaphilizate @ne GRN 48 Meade into a

solut%ﬂ@eﬂre phfenfl@ il dRfinisttdnby8E addich ofSufdbiaSollérits.
bove- ment 1 oned starches, and/or carboxynethyl starch,

crossllnked ponV|nyIpyrroI|done agar, alginic acid

Soluf¥ns&usRbl aFeht?ﬁ"e%ofor eRAtAPle2Rr pARhIENI BHiMatstion BYE aRb®Biemployed
are especially fl'ow condi tioners and |ubricants, for

as infusipmFolItions.j ci c acid, talc, stearic acid or salts
t hereof, such as magnesi um or cal cium stearate, and/ or

pol yet hy | ene gl ycol. Dragee cores are provided wt
The iguentigpirelates fkewirafa § Peasess pica metediferghe trepiment BEP'PFgof the disea-

ses ( H§t‘ﬁ@loglcQF&Jndﬁ|bh§) mERRBREN hERIE s SeteRy anPéelét:,é Wﬁ&:h\ﬁuﬁsﬁdﬂlds to an

may nprise gumarabic, talc, polyvi yrrol
inhibjsign yée FWP%%% kigpses G1ora capesially g AN eﬁa\fgem%trespema“v FGFR,

espe%féiﬁ h BgrrééﬂoHHi'nQ rﬂr‘éoblﬁstﬁ:"dléeﬂﬁb ETHY & dung® bi/i%‘rhﬁua I!N(or exemplary
preparation of enteric coatings, solut

f
formg!a,tlaqufé ot Braxgdes dkerpefdHus alee Bieiding el £sters or the Ilke) can be admi-

mste?éJ‘é(sl élﬁ:h'dr' b@?&laﬂlgﬁmﬂﬂe%ﬁn ef pharmaceutlcal com osutlons prophylactically or
dr oxy | cel I ul ose pht hal at e. 6‘¥)SU es are

theremeytufq!lv it e@é)bslma@sanﬁ%% effectiye Painst thp aoid giseases fugn animal,
preféraB§ W £ VaPRbf0abd @RintL i fBr example a human, each preferably requiring such

treatment. In the case of an individual having a bodyweight of about 70 kg the daily dose ad-
ministered is for example from approximately 0.001 g to approximately 12 g, preferably for
example from approximately 0.1 g to approximately 3 g, of a compound of the present
invention. “Approximately” preferably means with up to 10 % deviation, more preferably with

less than 1 % deviation from the given number, respectively.



and a plasticiser, such as glycerol or sorbitol. The
dry-filled capsules may conprise the ac tive
wo egredizent in the form of granules, for exanpP@r/mP1006/070046

fillers, such as |actose, binders, such as starches,
and/ or glidants, such as taué or nagnesiun1stearate,
and if desired wth stabili Ser In soft capsules the
active ingredient is preferably di ssol ved or suspended
in suitable oily excipients, such as fatty oils,

A dispasenivitiioh resporsis” isiapeivehepo |t gan hg shown tiay sohe beneficiatefiect can be

foun®0Ssi bl e al se for stabilisers and/ or anti bacteri al
agents to be added. Dyes or pignments may be added to
the tablets or dragee coatings or the capsul e casings,

The |]}19éd1t%ﬁ %rg& Jﬁ?\#&’és foﬁgﬁﬁétltaéocé’fttfe%ﬂng Y grcﬁgﬁ% 3k dteBen:)ldetr;f disease,

cate eren ses of act | ngre ent
comwtsmsactaanlsleen@ to® waed-blaoded animahbrexaomié ahaman, one or more
cytos?ﬂcegr & nEQE% @Alvé@m %ﬁ'ﬁmatloﬁ mtﬁ% C%Hé)%und of the
concen ar solutlons wh

invenilpabwlnetheraat d;he mqvnnawrpwenamte dmeTh@tﬂrmé‘tHeys‘.mtlme“ is taken
to m@é#iﬁ‘?{u{cﬂ’gﬂé%sfohto?ﬂwg{: die ﬁ)%ffé‘?on@% §hating sol utions

In sultabl’'e organi ¢ so ts or so vent m xtures, or,

for the preparation of enteric coatings, splutlons of
e BLLAT Aol RS L LBIEEL Lo Y BSERLAGh e o
exermﬂip's terewlacthatsioitdrMyoxidesptbbeeof, or aghdrmadcsutically mcceptatiiedalt there-
o AR S5 RRAS Y ol AP GARY Rl Bblafon TS tobe
preferied, oroa nharmageetmllseecceptableeeaaﬁmreoﬁ As adeh Q(rtlmf@ fmm |¢f a phar-
macédtilc%ﬁ{)ﬁnulgﬂd?) {roat | géﬁé gﬂ.%rh‘\%@@ﬁt alP e EﬁHeo&@lllér%r the thera-

stabilizers. In so capsu e ‘active i ngre dient
peutic &ng aésocnrephiyacte mamemwf Sue pemgesiofithe digeasssl raentioned here-
. i . : 0
lnabé\)ngy H%f%r%l a%%@é wh}gﬁ &%CEE ﬁ ﬁ‘nhlbﬁt%ﬁgaé Iﬁrh‘#otgfﬁ KEHRENEshecially
a neeplastigisliseagermere@speciallirieykasmianwhigh r%pendﬁ torararbihitipe of the Abl
tyros  tories that consist of a conbination of the

active ingredient and a suppository base. For

parenteral administration, aqueous solutions of an

The Bl%?érPé% ddi8 Tﬁgtcoh@g}éﬁfﬁ ranﬁ? ﬁmr&tsd‘n%f Dhafndcebli@Rrfulations

a water - so ous i njection
(medwwé wichrase fhbe usashin gaeh wsecafg idegceribgd ebavs. ng
substances, for exanple sodi um carboxynet hyl cel | ul ose,
sor bi t ol and/or dextran, and, if desired, stabilizers,
A compeundpfdbe fpmyula in {askempanefopmylp irereefy mayiaaetbe used to advan-

tage W&drﬁ’ﬂﬁéﬂo\‘l Wl@%ﬁé}qﬂtlpﬁoﬁlﬁrﬁ?@@ gbﬁ(@t §uchcmip%llf§é?at% dg@nts include,

f or m of zate and can made | nt
but ag% ngftllnamdti@famreate%ﬁr iBhibersy arﬁl@ﬁﬁme@ﬁr tapoiéwngsaw h@hlbltors topoiso-

mergRadf |ﬁh|§ﬁbr9fm§:l=ﬂt*ﬁh’é %ctﬁz@'a\j@ﬁ‘t%salkﬁ?idét dehf, ﬁi‘éﬁiﬁe%a@étﬁase inhibit-
used exanpl e arent era mnistration ca

tors, éqrggsybga@sfgqagemlbltors COX-2 inhibitors, MMP inhibitors, mTOR lnhlbltors anti-

neoplastic antimetabolites, platin compounds, compounds decreasing the protein kinase ac-

tivity and ATPase activity, further anti-angiogenic compounds, gonadorelin agonists, anti-

androgens, hengamides, bisphosphonates, antiproliferative antibodies, temozolomide

(TEMODAL®), esteroids, like dexamethasone, proteasome inhibitors, like velcade, and/or

thalidomide.



as infusion solutions. The invention relates |ikew se
to a process or a nethod for the treatnent of one of
wWo b@7d7sen ses (pat hol ogi cal conditions) nenti BEEEP2006/070046

herein, especially a disease which responds to an
|nh|b|t|on of a tyrosine kl@%se nore especially as

nmenti oned above, nost especially FGFRL .especially a
correspondi ng neopl asti c di sease. The conpounds of

Formul a | A <or exenplary fornula thereof) or N oxides

The tefrar“aomataseiishibitase’ assieddierrin iates to eampquadg whichdnhibit the estro-

gen %r’olﬁ@%tloﬁqrb ?\% ﬁtﬁﬁbrﬂrﬁéf%@%nt%ﬁa@%%d%ste@%@ﬁ% ahd Yestdbterone to

orm o ceutica ositions '
estrope @pH \eskiadiplc easpycttyelyt Fleg @@I@umqllacwﬂ 9ut !abn@tfhmltad Ity sterpids, especial-
ly ex@r‘ﬁg&%e Sﬁé P@Qﬁ& NA baﬁf&ﬁlaﬁ r&@@sé:s‘iecélﬂ é}ﬂmog!utethlmlde
pre era to a warm Jed ani mal

vorozote: fadrezele, mmatﬁozcéelamd wﬁ@f@pa@aw letgEele @gymﬁme can be admini-
. ™ -
strd 3 T 1o 15 55161 o3 BBl 4R KRS e
stané sarf be aémauméredfe o.miretpp forri asait sl ryanaetéd,le g- trwler the trademark
LEN?%B{)&“‘ :E%d z%:leogafgoge% gru(raillfgg Ieynga,I @ lrtlgle féarg%s it |% Fn%w(eted, e.g. under

* ~the tmﬁmmdFmAthrﬁémﬁ cdnteeadninigteré d&@pg gmtmtoeﬂn)é's it is marke-
preferably nmeans wth to 10 % devi ati on,

ted, BBeF%M%ﬁWﬁW’Fé‘&ME TMl'-%O&E'ﬁcéfH Gr?df‘"r"aﬁt?[%e@ e form

as it W&Etedr € §Pﬁﬁdér‘l’ﬁ‘é Naa%n‘i’érﬁ EERARAMIF BEMRIPO NERinobRiteMide can
where it can be shown that sone beneficial effect can

be agwinistered. . Thin thaerm ashisanabeted pe.o derder the tradesanio PRIMETEN™. -
treating a protein kinase dependent di sease, '
conprising adm nistering to a warm bl ooded ani mal, for

A combinatibre obthhu mw@ntiommnmrisimrearﬂmewa%ttciagem whigh istasxarematase

inhibﬁgﬁngggﬁ ﬁlaﬁy g?] f@fb?’tﬂ‘é(tfe)atn"uéht%? mans, '%1? il sfﬁve brea,st tumors.

e i nvention, whet
or a separate tine. The term"the same tlma" |s t aken

The {e(?mnﬁﬁtribsilr?gé[’lﬁ" GK LSHERERH Bt tolc phﬁés%wcﬁgﬁtsg?rﬁf@the effect
anot her. e pr esent 1 nvention.r at es espeC| Yy
of esemoggns 3 the estiegengecepterdeshuihg tefm FPelugas.cout i rablimited to tamoxi-

LA %IJ)(% LRd FER ?\yo%criﬂir%' SR kifA &R be a‘?ﬁquﬁstered

arnaceutlca y acceptable sa here of, espec
e.g. an therfponi Al Itaﬁ mBAtetad, 8.9 An@@ﬂh@ke@mn@rkwcbwmﬁﬂ” Ralomfene hy-
err
drochlﬁgﬁﬁg%% b ﬁs‘tesrgg ?eg . g@r??osrg{ fsf ﬂ?en?é;rg?tg& é‘g unC er the trademark
EVISTmTvJﬁliVestmmanaaqummUM@:Eaa digclosefdon i 4659 51@\pt ih cat be admini-

serd£ 35, UG BT ATASE LR b SRR B rERA see

or nore of the diseases nentioned herei nabove,
The term “topoisomerase | inhibitors” as used herein includes, but is not limited to topotecan,
irinotecan, 9-n'itrocamptothecin and the macromolecular camptothecin conjugate PNU-
166148 (compound A1 in W0O99/17804). Irinotecan can be administered, e.g., in the form as
it is marketed, e.g. under the trademark CAMPTOSAR™, Topotecan ¢an be administered,
e.g., in the form as it is marketed, e.g. under the trademark HYCAMTIN™.

The term “topoisomerase |l inhibitors” as used herein includes, but is not limited to the an-
tracyclines doxorubicin (including liposomal Formulation, e.g. CAELYX™), epirubicin, ida-
rubicin and nemorubicin, the anthraguinones mitoxantrone and losoxantrone, and the po-

dophyllotoxines etoposide and teniposide. Etoposide can be administered, e.g., in the form



preferably a disease which responds to an inhibition
of a protein kinase, especially a neoplastic disease,
woreog/oespeci al |y | eukaem a whi ch responds to aPCT/EP2006/070046

inhibition of the Abl tyrosine kinase. The preferred
dose quantity, conposition, Sqnd preparation of

phar maceuti cal formul ati ons “('nmedi ci nes) which are to
be used in each case are described above. A conpound
of the Formula I A (or exenplary formula thereof) nmay

as it sl rearkbledus.gdunder db/isarienzagie ETOPORHOS2 Teniposidd cart beadminister-

rec, Sl BT i ' Balkeft oo SR ARY ek B - s oL pose-

rubicinnduntie adrsinistenéd, @Sd. | iDgBO formtaep0s semestes & d. unrdbr Piettatigmark
crotubul e activ

I hib
ADRL%%@S %355%{%*? ﬁ'@r? Hlﬁéhtﬁ‘g‘mﬁmg} %ﬁe"a'@aé%rm%w marketed, e.g.

undek Y thadehfir® FARMOTaIICIU M Rich &ids €ah BE bemtrﬁ&t&edcpé # the form as
i nhibitors, MVWP inhibitors, miIOR i nhibitors, anti

it is markpledse. Beunger thecradealark ééVE@D&T 1. HV“&Q%ﬁ‘ptﬁQnﬂj@n be administered,
eq., ﬁg@@%ﬁa Q%C sﬁé d #hﬁnﬂr%eeir&éﬂg}ﬁ%\%ﬂfﬁdm“y and
ase ac IVI f? anti -angi ogenic conpoun
gonadorelin agom sts, antiandrogens,, benganides,
The Qgﬁgz K &UB@Q%‘?%&&L&O F%ﬂjeg ol 9- cré’t J%@?gtaﬁ%@gihs %nd microtubule de-
stabitizinghagaritsimoluding pbdtne b broites uonm taxamespadliiakel andl doaeliaxel, the vinca

alkalglggéé)é o) @?llra]\lsl‘rﬂ-%meg& Q]g vfggfr?_giénl?n I Enétlﬂﬁ %F%c(?% E{ vm%ﬁstme sul-

fate, @pd vimorpdring rdistodernmiide ane ep@thlb:nesmmh sis@pothilonehB and D. Doceta-
d tE siero r ong

vl B8 BB B3RS B ERE T 008 PARBAE S S0alth Bl

TAX@EEREFl‘m\mrMaatlne sUIGHte) cals be edn}nmta‘edj g gexethe sérangs i dnarketed,

e 9. WL T s MOULASONATE ol viodRiad plels it be apimistered, .

in th@ A sAZie Infarketeld, &/§"UhdEERE Gladlbmiirk fFARNRIONSY
Exemest ane can be admini stered, e.g., in the form as

it is marketed, e.g. under the tradermrk ARQVASI N(t m) .

The iféﬂfh Wﬁk)ﬂétﬂ‘@%g@ﬂﬂs a8 usshéremtiRéigdhs, Butds nof Imitdddo &g\laﬁlﬂﬁ.phamlde,
under the trademark LENT

fostasmid 3% mfﬁﬁmgvagmqw@@&ds&an @egdmw'ﬁefqﬁ*eeﬁoﬂw@sfow asitis

markiefedTBIgK Bh&} thtrSdenvdil @Y Litss hKad ‘ﬁﬁ%lﬁuﬁ’: €M Mministered, e.g., in
Anast rozol e.can be admi ni st ered, e. in the form as

the form assit jegPaikeledde-geungler thedeademask H K. AR
M DEX(tm). Letrozole can be adm nistered, e.g., in the
formas it is marketed, e.g. under the trademark

The tepigloneleasetymaingibitgrs” i tefoigloamerrngs weick mhibidhe histone de-
!@égg f s it is marketed,

acet . .dﬂgﬁfudrgér?t esgi'ig%n grrraalr%{g%slél\z/&é@ N(tm). A conbination
of the i nvention conprising an antineopl astic agent

The %8t ®fardeSy AR FPAR iARBitors” relates to compounds which inhibit the farnesyl

transferase and which possess antiproliferative activity.

The term “COX-2 inhibitors” relates to compounds which inhibit the cyclooxygenase type 2
enyzme (COX-2) and which possess antiproliferative activity such as celecoxib (Celebrex®),
rofecoxib (Vioxx®) and lumiracoxib (COX189).

The term “MMP inhibitors” relates to compounds which inhibit the matrix metalloproteinase
(MMP) and which possess antiproliferative activity.



inhibitor is particularly useful for the treatnent of
hor none receptor positive breast tunors. The term
w0 anwioessr ogens” as used herein relates to CcOMPOL/RBR06/070046
whi ch ant agoni ze the effect of estrogens at the
estrogen receptor level. Thg,termincludes, but is not
limted to tanoxi fen, fulvestrant, ral oxifene and
ral oxi fene hydrochl ori de. Tanoxifen can be
adm nistered, e.g., inthe formas it is marketed,
e g under the trademark NOLVADEX(tmnm). Ral oxifene hy

The tertm rE+ %l’%&? goasn' .-bfg&e%w cghﬁgﬁcﬁq}/hl& digprlglrt E&E{r\/?@_lrﬂ ﬁ,}ﬁﬁet of

raparEydm/eﬁTa)a)wancbwhlcbpoﬁsﬂsmhwrehjemveja@wltbsw gasi
516 ot n g in the
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e.g., vinblastine, especially vinblastine sulfate,

vincristine especially vincristine sul fate, and
ComplolRdLiviith Becrdhscipd ectivlytofl ¥E@Tdare pepdidliyrremposndstwizish inhibit the

VEG r%%gptloro regpeBma ?he[)t'yro%?n%elgiﬁase activity of the VEGF receptor, and compounds
binding to VEGF, and are in particular those compounds, proteins and monoclonal antibo-
dies generically and specifically disclosed in WO 98/35958, WO 00/08495, WO 00/27820,
WO 00/59509, WO 98/11223, WO 00/27819, WO 01/55114, WO 01/58899 and EP 0 769
947: those as described by M. Prewett et al in Cancer Research §9 (1999) 5209-5218, by .
Yuan et al in Proc. Natl. Acad. Sci. USA, vol. 93, pp. 14765-14770, December 1996, by Z.

Zhu et al in Cancer Res. 58, 1998, 3208-3214, and by J. Mordenti et al in Toxicologic
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| anti ferative activity. The term " COX-2
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dlpyrimidings: Rstaraklsdhe tese ralgtes to RseicomRaEng ﬁ%ﬁ'%ﬁfdt% WO 96/10028,

WO 57/&!3%9:" wogﬂebs?gt Saplao7/40a06ci t abi ne, cl adri bi ne,
yt ar abi ne | udar abi ne phosp hate fl uogourl din

comMs MQh,@cr@seW@ﬁylyﬁj ,thq,]@'otqlﬂ,ﬂpgggy ,aé%espema’lly those stauro-

sporﬂ@tdﬁﬂﬁétﬁéﬁhﬁclogéiﬁhrEi‘-X@QQG Qm@(pﬂﬁkﬁ@c@ﬁlca pedpfaipQiestithed in WO
furthernore ZD 1694 (RALTI TR tm), LY231514

00/4%5100 phighisMPoUNsD AR PIRN KASE RER (‘ )) and OGT719.

funhéfh@efc%%n@baﬁdﬂhsmﬁa&d%m@m kireee ahﬁ&ﬂ@laﬁdlvﬂﬁdmdeﬁalso be used
but is not limted to ?arbo atjn, C|S£?3E|n and

in cogbifiatign ath the eorppRymas of the Presapb NN eHoR; @be g in
(G|eéJb°c®f/@r \)ac PRCA 1D, IFRSI6EY Exh 1880 PrUTBEEPTKIE7, (ZEHTEEGIN2016,

CHI QES%—R%) Oxaliplatin can be adm ni stered, e.g.,
R-ﬁOOH’e‘I 55/CEP-5214, CP-547632, KRN 633 and SU5418;

anti-angiogenic compounds having another mechanism of action than decreasing the protein
kinase activity include, but are not limited to e.g. thalidomide (THALOMID), celecoxib
(Celebrex) and ZD6126.

The term “gonadorelin agonist” as used herein includes, but is not limited to abarelix, gose-
relin and gosereiin acetate. Goserelin is disclosed in US 4,100,274 and can be administered,
e.g., in the form as it is marketed, e.g. under the trademark ZOLADEX™.

Abarelix can be Formulated, e.g. as disclosed in US 5,843,901.



as it is marketed, e.g. under the trademark
ELOXATIN(tm . The term "conpounds decreasing the
w@e@uer1Tski nase activity and further anti-angi BOERPZN06/070046

conmpounds" as used herein includes, but is not limted

to conpounds whi ch decreaseg}he activity of e.g. the

Vascul ar Endothelial G owth Factor (VEGF), the

Epi dermal Growth Factor (EGF), c-Src, -protein Kkinase

C, the Platelet-derived Gowth Factor ;nal ZO Bcr - Abl
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(PI 3K) and protein kinase B (PKB) inhibitors (e.g. as
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propeetisynre) and anti - angi ogeni ¢ conpounds havi ng anot her :
mechani sm of action than decreasing the protein kinase

activity. Conpounds which decrease the activity of
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93, 14765- 14770, December 1996, Z. Zhy et ﬁﬁtedweg
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o b v ) OB Ly AL e
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al ]y compounds which inhibit the EG- receptor,
maf@‘ﬁ@%ﬁgﬁy the tyrosine kinase activity of the EGF
receptor and corrpounds binding to EGF, and are in

The @a@cwtwsﬂnf?r@ SHPOIES Tt b oamYs Bl negmigsto trastu-
AMI%%%S&} TrESuRMRE-BR1, BRothitb@&rcaRa™™) BfevaciZ@ialy Pastin™),
837 063, WO 98/1 767 WD 97/30034, WD 97/ 49688,
' ”tUX'V‘EbQWW@Q %%964%&)@6?' -5I040) angPeg Aetiasly.  conpounds

whi ch decrease the activity of c-Src include, but are

not limted to, conpounds
For the treatment of acute myeloid leukemia (AML), compounds of Formula IA (or exemplary

formula thereof) can be used in combination with standard leukemia therapies, especially in
combination with therapies used for the treatment of AML. In particular, compounds of for-
mula IA (or exemplary formula thereof) can be administered in combination with e.g. farne-
syltransferase inhibitors and/or other drugs useful for the treatment of AML, such as Dauno-
rubicin, Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone, |darubicin, Carboplatinum and
PKC412. ‘



inhibiting the c-Src protein tyrosine kinase activity
as defined below and to SH2 interaction inhibitors
W@ /025t hose di scl osed in WO7/ 07131 and WOOR¢DBRAB6/070046
conmpounds inhibiting the c-Src protein tyrosine kinase
activity include, but are n % limted to, conpounds
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for tiRCtr&htmehissfdaRprétedChithse modulation (especially inhibition) responswe disease,
and one or more compounds of the formula IA in the treatment of said protein kinase
modulation {especially inhibition) responsive disease, as appropriate and expedient, if not
stated otherwise. In particular, diseases to be treated and are thus preferred for “use” of a
compound of formula |A are selected from (especially tyrosine) protein kinase modulation
(especially inhibition) responsive (meaning also “supported”, not only “dependent’, including
also situations where a disease is responding to modulation, especially inhibition, of a
protein kinase, that is, the activity of the protein kinase supports or even causes disease
manifestation) diseases mentioned above or, especially proliferative diseases mentioned

above or below. Preferably, a protein kinase modulation {(especially inhibition) responsive



-and zol edronic acid. "Etridonic acid" can be
adm nistered, e.g., inthe formas it is marketed,
we2@7/outder the trademark DI DRONEL(tm . " C odrBOI/EP2006/070046

acid" can be admnistered, e.g., inthe formas it is
marketed, e.g. under the trgdemark BONEFCS(tm). :
"Tiludronic acid" can be adm nistered, e.g., in the
formas it is marketed, e.g. under the trademark
SKELID(tm . "Pam dronic acid" can be_ adni ni stered,
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. e e.g,, L.h the
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are iR khéln in t505L8, $H @Bt for &l Kbvelcingtandslel the SsrafukdiA the
e.g., Inthe formas it is marketed, e.g. under the
processdsl BOYRL Bk 2pAREITRIOCRYS. Preferablh "antiproliferati ve
ant i bodi es” as used herein includes, but is not
limted to trastuzumab (Herceptin(tm), _
reactigaan apinestenmound opthedpinild !lfTar ceva(tm)), bevaci zumab
(Avasti n( ptuxi mb (Rituxan(r)), PR064553
(anti - CD40)* an &~ ANnti body. For the treatnent of .
acute nyeloid | ia (AML), compoundd!® Formula 1A
(or exenplary g a thereof) can be used in
conmbi nati on with Standard | eukem a t herapi es,
especi al |y {Rf)¢onbi nation with therapies used for the

treafment of AM.. | n particular ol .myl
wherel R L B AP o oAt ESa A ot A fi e
formul Ig@nbi nation with e.g. farnesyltransferase ‘

i nhibitors and/or other drugs useful for the treatnent

of AM., such as Daunorubicin, Adriamnycin, Ara-C,

VP-16, Teni poside, M toxantrone, |darubicin,

EQ bopl ati n and PKC412. The structure of the active

a

ents ident'ftied by code nos., generic or trade nanes
y be takenifromthe actual edition of the standard
dBpepnd um_NHhe Merck | ndex" or from databases, e.qg.
R¥ Pat efit s ﬁt/er national (e.g. I M5 Wrld Publi CSHi‘gns).
The gboveInenti oned conpounds, which can be uUsed i
conb with a conmpound of the Formula I A (or
exenpl ary fornula thereof), can be prepared and
adm ni st ered as described in the art such as in the
docume®% cited above. The terms "co-adninistration"
whe ér} Eﬁ;ﬁg?g@@, RAAY Ft4r8tak ABfinddf fof 8 Bombbehdst thé fdringRdA, in the
presence of a bisreactive carbonic acid derivative,

and, if desired, transforming a compound of formula A into a different compound of formula
IA, transforming a salt of an obtainable compound of formuta IA into the free compound or a
different salt, transforming an obtainable free compound of formula IA into a salt thereof,
and/or separating an obtainable mixture of isomers of a compound of formula | into individual

isomers.



meant to enconpass adm nistration of the selected
therapeutic agents to a single patient, and are
wo pdogded2 t o i ncl ude treatnment regi nens in whi BOT/ER®06/070046
agents are not necessarily adm nistered by the sanme
route of administration or at the sane time. Were
subsequently or above the term ‘use" is nentioned (as
verb or noun) (relating to the use of a conmpound of
the fornula I A or a (especially pharmaceutically
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amineod theafiorrowla (A peldh aespedtivgly.bi t i on) responsi ve di sease,
as appropriate and expedient, if not stated otherw se.
In particular, diseases to be treated and are thus

Bothpeadtions pckfé¢rably talseplacsf urder e ppatectimgafast espegially niogereor argon.
selected from (especially tyrosine) protein kinase
nDduIatlon (espeC|aIIy |nh|b|t|on) responsive (meani ng

3 2 t gensonl y "dependent”, including also
WHRF ;

Aco n@éHﬁcﬁ H]tg%f i aglé\?rgﬁy( E@?ﬁrﬁ\iettﬁ? Irgﬁa r&q cB tpounds of the formula I.
ki nase, that |s the activity of the proteln ki nase
%&ﬂgﬁ’é P a 8bm @H%?o?mqlaslﬁ%ﬁ%rémwfsleﬁér& lo@bhenylamino or 4-benzyl-

I séases men |one ove or, especi al ol1ferative
pipetizine kgleghempintmine 8 benavianeiety ivedydee remoe*ﬁe wbygroggnation, e.g. in the
presgﬁ&t&'dqnéﬂté"ﬁéﬁal Hﬁgwkﬁkbaﬁaﬁﬁaﬁﬂ%hﬁér{ di '?ﬁ‘hﬁ'ahbl%ﬁplate solvent, such

responsi vedi sease I's one respon s to in tion
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remmll i tﬂ@é?e%&ﬁ@ﬁt e i %F&ddﬁbﬂﬁgﬁéséﬁf:e Maé‘ﬁ‘gamélﬁ EH&), to yield the

ound Ais ared anal ogousl

correa@pndids compoynd \aheramheeteedmfﬁbe herzyl mpiety @1 hmrpgm Iﬁlpéesent
known in the art, so that for the novel conpounds of

the formula IA the _ o
A compound of formula IA ¢can be converted to a corresponding N-oxide. The reaction is car-

ried out with a suitable oxidizing agent, preferably a peroxide, for example m-chioroperben-
zoic acid, in a suitable solvent, e.g. halogenated hydrocarbon, typically chloroform or dichlo-
romethane, or in a lower alkanecarboxylic acid, typically acetic acid, preferably at a tempe-
rature between 0°C and the boiling temperature of the reaction mixture, especially at about
room temperature.



process i s novel as anal ogy process, preferably by
reacting an aniline conpound of the fornula MA
wok@rerisR4 and n are as defined for a conmpouneCDEP100€070046
formula 1A, with an amne of the formula MA R2
wherein Rl, R2, R3, R5, X and Z are as defined for
a conpound of the fornula A, in the presence of a
bi sreactive carbonic acid derivative; -and, if desired,
transform ng a conpound of fornula A into a different
I I f
comg P8 SEfhedheb Tt holizel AT CH IR Pipdefifich Rioxdes of com

poun@$ BB lebfiorfbirédtRg avith Heddlicing bgatf(@gmisafurasulfur dioxide, tri-
obt ai nabl e free conpound of fornmula A into a

phenyltiboepffine, émwrmbosv@psérm ﬁﬁ@urarboamyan%tﬂhesnh%mt?'eh'emde tribro-
rice| SRRV Fhe BHEATREPSoffnid OB B 4 AR oversp

dloxaq,grb,vtﬂgu,p@ dtgt@Bgfc;erabl y an anhydride of carbonic acid
or nore preferably a carbonic di hal ogenide, especially
carbonic dichloride (phosgene). The reaction can
preferably take place by reacting first a conpound of
Saltstdieofnppundseof K#xmutr ¥ avingdt lenst anesatiplotming grouphieay be prepared in

" "a maaﬁere%o%n \PgAts I'-tcE kiR IQ' 55 588 Lh¥iBort Qélp&@o%g%hﬁjs V\%f formula IA with

eri vat € Cco rés ondi'ng | socyanat
basid grenpg (eey. diabie mitexgepbeandog @mamh@lrfmsmmhaiy Rilaaner, elmby treating a

com[{o?%e%ﬂde s n¥L}Ia II/ﬂ?' wﬁﬁi gﬁ %c.chJ?% sfuﬁtétﬁ%: aﬁ%ﬁ%&blﬂﬁq@rrgsggn?mé’alt of a

ace in ate so
comm:ﬂjnd rof fca!mgla lamalxa\g@,mdagromsemay Q@{fqrmg@lygmeah@the@ogpound with a

meta E&[{E&%do&éh |Raﬂf&18€éb§£f@%r@ﬁt%l8 oP%nLJ‘@arEcﬁ@ﬁé LG8 e.g. the

and can prefera
sodiwro saleof 2-athly baxarfoia an:ad rvet@uart draenic olkel metal or glbalmeu egfthipetal

comé)t{u%ﬁ' Qﬁ:ﬁteﬂqhé c&f; s?:'aﬁa ﬁ? 'ggdrg%l@% ecraﬂ;Hn%tes&J Jg %"bon te, such as

e secon eac 'he | socyan es
sodiyrh ac potagsiem hydrdixidie otarbdnaie onipysiregeni carkonatst, w,thta correspondlng

calci&rfﬁ%%ﬁig%ljhé' Mi‘t‘f%lﬂmoﬁérc;r%l éd_i’{QB‘leo(r%!MD %r?}@%/ Q&cﬁ Héﬁ'f& mounts or

ate errpera ure tOt e ref .
only aenpd eatessef tie sditforraing et mmtamiyebenwmsedd mtqrn@lnsa& of com-

R

group ladéla feeepmutlectqupg"@abe f@rm@lceal by thei nautfgl@atlm obgaignsuch as
acid %&rlhﬁpgél sﬁ%ﬁ\%/ 55%@@c91@%oﬁ9 e rvﬁfh%@akﬁ;af%?er e FreQimdrl? @wth ion ex-

€ converted into a compounds
changérst he fornmula |I.

A salt of a compound of the formula 1A (= compound of the invéntion) can be converted in
customary manner into the free compound; a metal or ammonium salt can be converted, for
example, by treatment with a suitable acid, and an acid addition salt, for example, by
treatment with a suitable basic agent into a different salt. In both cases, suitable ion
exchangers may be used.

Sterecisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their corres-
ponding isomers in @ manner known per se by means of appropriate separation methods.
Diastereomeric mixtures for example may be separated into their individual diastereomers by

means of fractionated crystallization, chromatography, solvent distribution, and similar pro-



For exanple, in a conpound of the fornmula | A wherein
R1 i s benzyl oxyphenyl am no or 4-benzyl pi perazi n-
wdaz2ybopttenyl anmi no, the benzyl noiety nmay be r ePOWER200§070046
hydroge nation, e.g. in the presence of a noble netal
catal yst, such as palladiumggn coal, in an appropriate
sol vent, such as an al cohol , e.g. nethanol, at
appropriate tenperatures, e.g. from0O to 50 0OC, in the
case of renoval fromthe piperazine nitrogen in the
cedufddirhis %@ﬁéc[a%r?ﬁ% ?&eﬁflac%rbitﬂgf & thé€1Rel diGhe of theVdt&tifg EBRpounds
correspondi ng cohpound wherein I nstead of the benzyl
or in Bzofipyuad bifdrmgie A itselp Easstiumerd\nayrpecepdratdd thoyugbltie formation
~can be converted to a correspondi ng N-oxide. The . .
of digstereemeric paltscior exaraele bysalhiar aton yith 2p eRAIGMArRUFR,chiral acid, or
. \ r . .
by mBA brsnRArERERADhY. 16 BEIRNE BPHPLE v PaRGBatographic substates wit
chirahiijapge et dutdileaicdesbationtof thectathniques! appbéatierodhe resolution of
di chl-oronmet hane, or in a |ower al kanecarboxylic acjd,
sterepisgmess phycogpeunds tiem dheikfageicdpiKure canbe qypd in i%nrJ@cques,

: e .1 he " .
Anarp Sl SRy FOUE CefdiiohErs FEiRBRERK NG eohulbns’, oin wiey And
Sond, gipersgt ur e. Conpounds of the invention in unoxidized

form can be prepared from N-oxi des of com pounds of
the invention by treating with a reducing agent (e.g.,
Prodﬁ}ﬁ cfl%”vati 4l df We Hrpdufis of thi AVRRNGN EMISDrepSredbythdiiéas known
or ohydri de, sodi um borohydri de, phosphorus
to those affdrdinanyeskilltim tHerashiede, foofurthheddtailscdee) Saulniendtahb(1894), Bio-
i nert organic solvent (e.g. acetaniirile, ethanol, .
orgai qos e ey Lo o 5 SB5k & s RsePhlSARiopjate pro-
drug§ Q?PB? Epéi)_af’éd by reaEtirRy 4 AoMadivatzed cdnfifttind @Pehe invention with a
salt-tormng group may be prepared in a manner known
suitaptercaslamyFatingeaganplecg., An-aaylodyalityttiathanachiafidate fpara-nitrophenyl
congounds_of formula 1A wth basic groups (e.g. basic
carbanate RIdRS ik&n be obtai ned in customary manner, e.g. by
treating a conmpound of the fornmula A with an acid or

a suitable ani on exchange reagent. ‘A salt of a
Protextedp derhvadtieds dfdnercdrapduds af thegneentidn garobd maday lieeans known to
formed by treating the conpound wit netal c u
those gL HaaNLeILNART Pidriztaisg Resgpign gﬂﬁe?’au%esoarpgyﬁ?r%%@e Bhhe cre-
' d rgCgroGpd gir rdrh&uab e5H bEoAl in Pfw. G . “Protectin
ahorg@é:]t?%ﬁgigz{no? cana(l]?ihdl,”vmrﬁt h an organi cn al kal ireerpgt al or 9
Grouplska Dirganie@heristrgt, aI° editiop,alohd WitayandBonshiac., 1999.
correspondi ng hydroxi de, carbonate or hydrogen
carbonate, such as sodi umor potassium hydroxide,
m@%p#&@&% E%sgmgﬁmwn = BOBGRnieWy BreBafe@l 6BRAEHRAg the
al ci um cohpound or wth anmonia or° a suitable organic
procass ofcthe friventidn, agsbivates fapu hydrates). o hygratessofeiompexndssef the pre-

of the salt-form ng agent preferabl Y bei I?r% used. ,
sent|ipvestiony Farsbg cenvgpiepthyprepared by recrystaliization from an aqueous/organic

solvent mixture, using organic solvents such as dioxin, tetrahydrofuran or methanol.

Intermediates and final products can be worked up and/or purified according to standard
methods, e.g. using chromatographic methods, distribution methods, (re-) crystallization, and
the like.

Starting Materials




pounds of fornmula A containing acid and basic
salt-form ng groups, e.g. a free carboxy group and a

wo e@e/ozTsno group, may be forned, e.g. by the PCI/EP2006/070046
neutralization of salts, such as acid addition salts,
to the isoelectric point, wi th weak bases, or by
treatnent with ion ex changggs A salt of a conpound
of the formula I A (= conpound of the i-nvention) can be
converted in customary manner into the free conmpound

Starting mettedfialo andhimtasmiediatesbethdm padiecasgrinaydingisalsdhereof), eSDecta"y of the
formtﬁééagﬂ aagnallllpﬁ( ctab%@tﬂ'f@&#rem Jhai;o;&?% h%bflngth@&é Heschibed i’i‘ﬂhe Examples,

treatnment wt
accosiing talgr én &rsaiéay tagratbodsithat ate #howr rnathe ag#nd/or mewﬁse ﬁommeraally
availsis €S suitabl e i on exchangers may be used.
€reoi sonmeri c m xtures, e.g. nxtures of
di astereoners, can be separated into their corres '
means of

stanfi MRt B30 efpf, RIS TR MERREY a8 fublie™

m xtures for exanple nay be separated into their

Wheb:—.nlq ttYé ?tgﬂingqﬁeﬂéltieﬁg ER&T‘Heﬁ'mgﬁlap[%ws ROfRE RAGES Qnat %gnd nrare used,

romat ogr a sol véent' di stribution,
/ .thesaswnlmlsmweéaralpiv beesitheaneariigsaivadar acompoynsof thatorpuiada, if not
mdncgt'eblbﬂ{enﬁfset he | evel of one of the starting conpounds
a conpound of forrmula A itself. Enantioners may
be separ ated through the formati on of diastereoneric

A comﬁ%r‘idsof th Forfrt A SarR%(ngS@rhé o rﬂér@%@ﬁ\o%é@cﬁf‘ for example, be pre-

I omer -pure chir aci d, by neans of
pared hy batwgetatephipr exmplgmmnenq;gampg@d haligen @uch as sulfuryl chloride, in

an a;?ﬁbb’rr%?e ggl(l@rﬂhé 8. §éé@§ﬁ|lﬁ%t ﬁﬁgwﬁﬁ%é &drdr tgﬁé}%rofﬁaﬁgr;ﬁeferably

descrTption.o ni ques applicabl e
at temperatwe® inthe cangsffram ef@ ta oikeros a@”@@%%&%ﬁpﬂﬁ@ﬁg to the formuia

A, »knﬁb%uh Jeg? qrgtﬁer@&e&é{s@%c% e @d-dyfhlk]{?%b]@ﬁaﬂﬁﬁyl halo and

I en, "Enant | omer s cenmat es
Ci-CaalikorRe sl presasnt gnd thyoamlnq\,grc@}a lg\ﬁ@tq;éegs e.q. Y acetybqgjgert-butoxycar-

bonylfi g&gc{)dﬂxgtwg‘%f* tH@Bfo‘é@c‘il ng F]&J(}S & seQERPHEE E%(famtptef% drﬁh\"\&é}t Géieral Pro-

repar e known to those of ordinary
cessmnditrons] behw) g{pHO\A(egl ky.rempwal of thetritecting gPHR (&gcacetyl by treatment

with gﬁlzﬂkgh ﬁ‘fetﬁ%g@r]omdé 4&9%%&&1@%@9{ I%@%%@Wa%ﬁbrﬁ?ﬂﬁé solvent, such

em str ters For exa
as e@pp@lo@trele@éeqoﬁemperan@@s c%\a fbcén gP eﬁé‘@ the neflux 'éatperfﬁ@rea)f the
mlxtl.'ﬂ%nfeﬂecfdtél)?gér\r%S% 1B TPLR484 with ahBRidi B e ALl MaMappropriate solvent, e.g.

Sui t l'ati ng agent (e.g.,
dioxane] ahteppgratuier @ ¢ AoFandt W ¥ ildat e, par a- ni t r ophenyl
carbonate, or the like). Protected derivatives of the-

conpounds of the invention can be made by nmeans known
R* =tGy-C;-alkyl, especially methyl, can be introduced by alkylating the phenyl ring (espe-

cially where already C,-C;-alkoxy moieties R* are present) in a corresponding precursor
compound also of the formula ilA (with protection and deprotection of the amino group as in
the preceding paragraph) with a C;-Cs-alkylhalogenide (e.g. —icdide) in an appropfiate
solvent, e.g. tetrahydrofurane, at temperatures preferably from —-50 to 25 °C, after reaction of
the precursor compound of the formula 11A with a strong base, e.g. butyl- or tert-butyl-lithium,
in an appropriate solvent, e.g. pentane and tetrahydrofurane, at preferred temperatures in
the range from =80 to 0 °C.



those of ordinary skill in the art. A detailed
description of techniques applicable to the cre ation
\N@ﬁmpmmnezting groups and their renoval can beréDERZVO6/070046
T.W Geene, "Protecting Goups in Crganic Chem stry",
3rd edition, John WI ey and6 ons, Inc., 1999.
Conpounds of the present invention can be conveniently
prepared, or forned during the process of the
i nvention, as solvates (e.g., hydrates). Hydrates of
A commmldmidhe formulaelldcan, sfermxamplm rbﬁumpaf%ma%@llows by reacting a
comp%ﬁﬂéf%ﬂh%%njrr)/ulﬂ/ﬁpar ed by recrystallization from an
agqueous/organi ¢ sol vent m xture, using organic
sol vents 5Gch as di oxin, tetrahydrofuran or nethanol.
Internedldtes and final products can be worked up
Haland/gr pupdi ed according to standard nethods, e.g.
omat ogr aphi ¢ met hods, distribution nethods
(ré-) ctystallization, and the Iike. Start(H@JNaterlw
sStartidig materials and internediates (both in each
caseYincluding salts thereof), especially of the
formil ae MA and M A, can be prepared in analogy to the
met hgds described in the Exanples, ~according to or in
anal ogy to nethods that are known in the art apd/or
whergiRdial & halegsmmasracilly ghigregr bsene. with af eming ofhefermyla VA,
can, for exanple, preferably be prepared as foll ows:
Were in the starting materials and internedi ates R1,
MR R3, R4, R5, X, Y, Z and n are used, -these synbols
p eferably have the nmeani ngs given for a conpound of
tQg formula A 1 if not indicated otherw se.
Rs~conpound of the formula UA carrying one or n?VE hal o
noi eties can, for exanple, be pre pared by )

in thﬁﬁ eggﬁlféa&f'a(ﬁrbc:cf Q. %E&[H%c@d ém HyQraRioiB Q& aii #h éﬁ)ﬁ'é’pnate solvent,

e, such as sulfuryl chloride, in an appro 3
e.g. \g@uevem@uoxa@egat %{eﬁ%ﬁeﬂmer%uread %ﬁl'ﬁﬁ%@(‘ﬁﬁﬁ@"ﬁ?@%‘rﬁo C (i
mquﬁgihqp%gépfurane preferably at tenperatures in the
range from40 to 25 0C, of a conpound corresponding to
the forrmula HA, wherein up to 4 other noieties R4

A|ter§9t'iv%ryt 8 Golp8iRdSthe ferhid ulAhme%.WGis p?}{elﬁyll subBﬁth@dQﬂCM (C4-Cy-

are present an he anmi no

alkylbplggr@gmebyl¥gareonﬂyaraggppqauqﬁd Qyéggctﬁg@wag ,q;,;he formula IVA as

def.n@b%sww&ﬁb%m%uﬁdwgftﬁé@drﬁ@tdm groups see e.g. in the
Exanpl es or under CGeneral Pro cess Conditions bel ow),
foll owed by renoval of the protecting group (e.g.
acetyl by treatgeyy with an al kali netal hydroxide,
such as potass|um hydroxide, in an appropriate
sol vent, suc

: A
HN (VIA)

wherein A is hydrogen, C,-Cr-alkoxy or halo, preferably in the presence of an acid, e.g. HCI,
in an appropriate solvent, e.g. dioxane, at elevated temperatures, e.g. from 50 to 170 °C

(e.g. in a microwave oven), and then reacting the resulting compound of the formula VIIA



as ethanol, at elevated tenperatures, e.g. from30 0C
to the reflux tenperature of the m xture,

WO eoovobursoxycar bonyl by reaction with an aci d, PET/BP2006/070046
HCl, in an appropriate solvent, e.g. dioxane, at
tenperatures e.g. from-20_9 30 0C). R4 - d-C
7-al kyl, especially nethyl, can be introduced by :
al kyl ating the phenyl ring (espe cially where already
Cl-C7-BIkKOXy noieties R4 are present) in a _

Hooer esposttli ng precursor conpound al so of the formula
HA protection and deprotection of the am no
grou in the prRBéeding paragraph) with a G-C
7- al al ogeni de de g. -iodide) in an appropriate
sol vent ,Nge. g. xtetrﬂwdrofurane at tenperatures
prefera m O to 25 0C, after reaction of the

~ precursor npouind of- the formula HA with a strong (VIIA)
base, e.g. YautylZ or tert-butyl-lithium in an
appropriate splvent, e.g. pentane and
t et rahydr of ur ane, at preferred tenperatures in the
range from-8R2to 0 OC A conpound of the fornula I HA
can, for exa be pr ed a ol l ows . by reacting,a

- wherg b RIEtE? ST deireaRatg e iyt aes ST the Prtans g oh s

coupfSdPagerl dugh @b lped Y phbsHoanhydifide, anareappiepridte séieent, such as
formul a VA, %Jn t he (%resence 0

OMF 61 the piesyss S SBenbase; 91 g gty fimeBimfe-pyridine.
prefefalily att@hperadired irPihg Rgngedtore Day g0 ed tb evper@isporaiing eongpound of
in the range from50 to 160 OC (if required in a

the foriia 1Ay t er nati vel y, a conpound of the formula M A
wherein Rl is phenyl substituted by [4-(C-C 7-

| k I b bt
A oeStRd B A bl R Rt oSBT febranc o
reduéih@‘é&:omfe&ﬁbnﬂlr@(dmﬁmndd whetdire:nétewuf the\dnfino gloap€NR®)/A hiso group
is pr#&&.ﬂ:éwtgflrogrpoggraam e@/admi l\_»e?er an e |c§%%$ 8%?'?‘5@%‘;1 %mperatures,
e.g. ﬁs@h\aﬁﬂg 1t03 °Q,7 %rdd(/)lmmc eogedtin eieqorateeatetoe mnara@lsu feas Ramegr-Ni in
0 cr owayve
metrABSIR (PRGNS 1 1918 e GG P S54SR pigafy S01idhis are
poss\\ﬂlé Anb@reghondifecormpaindes trar formisia Ml winerdin RTde €, -Coatiyl GBI:I then be
t
ontaiggd by syl amonice i Cr -2V BakRefPare °°
sol vent, such as DMF, in the presence of nitrogen
The B358nef il s BHeRh 5 v Aesgpyraynds i rmylayA canbe
obtainédﬁmam@gwge of bp thelméiho89 d€Cribed inhthe Egamplep.on dicogrdance with

procec?ungs Hnown in tﬁeh grtfo(r) heyla?e !:t')vrﬁr'nercially available.

General process conditions

The following applies in general to all processes mentioned hereinbefore and hereinafter,

while reaction conditions specifically mentioned above or below are preferred: .

In any of the reactions mentioned hereinbefore and hereinafter, protecting groups may be
used where appropriate or desired, even if this is not mentioned specifically, to protect

functional groups that are not intended to take part in a given reaction, and they can be



A compound of the fornmula VA wherein R5 is hydrogen
can, for exanple, be obtained by reducing a
waeeowespendi ng conpound wherein i nstead of thePEIERPNO6/070046
group (NR3). a hitro group is present, e.g. with iron
powder in ethanol, water an 3acetlc acid at el evated
tenperatures, e.g. from30 to 100 OC, or with hydrogen
in the presence of a catalyst, e.g. Raney-N in
met hanol at tenperatures e.g. fromO to 50 OC. In _both
introdsged andiohsmayed 1b ApRroprale @ég¢%'fedr5@9§§s|3¢%ﬂt'éns gomprising the use
of pré&t&8&tl A 1 ERY A Iu@é I @reVé' I‘é'ﬁaroﬁb'ﬂvltﬁgut' specific
Pr B R Bt PP el o

can then | atton, e.
mentiginiriy of pmiwt@gmd&r dgpr@t@yoaamqﬁanw‘amtm spelmf@atw"
corresponding starting materials as well as other

Wlthlﬁ%@g&%g%f %s Hi'ga lgé BH Iy a’\éﬁdlﬁﬁ'@nﬁealﬂgb%d&%at' i€ nm&ﬁ}ituent of

s déscribed in Exanpl es,
the pad@giaddm@dmnﬂmrcpﬂi@t@fderr@@a k‘?«]amsmateﬁé arqte‘amgtgﬁ@gp unless

the c?ﬁt%xﬁﬂ?f?ﬁfeg biMehWis@ Vitde! pﬁ‘@l‘e@hon@@ﬁﬁﬁbnﬂ@?&.ﬁﬁ%y%@ﬁﬁi bidtédiifg

oW ng appliires 1 n genera to al processes
group: the protasting: geiun trenrsevandanddhe renstions apnﬂmriaée fos their rgpoval

are de9 eH'fSW& fs‘té}ﬁal'c%re'@gﬁéeqﬂﬁﬂs aleNgsar F b\ﬁ’l' MEORLIE, "Protec-

referred: e reactions mentioned

tive Group$ inbRfganis %emﬂef'eﬁ’lﬁawm &resspkendantanddNayy ¥aiss! Sayinge W
Gree‘r'léeaﬂdwq%f . a%"s?i@i’t’fa°|"I7’”rbt@F’tﬁ/eecll‘;rth?'s?inr(?‘r‘aanl‘é\S‘?ﬁth'efalst Rihtd lealtiBﬁ’tWHey,

troned specifically, to protect functional groups
NeWtYhslt 199% inJhe ReptidrssValume él&édltw tE.iGfogs gid & Meienhofer), Aca-

demit #3644 EHndoz?\%dtl‘h@erGﬁ(W g8 Rt RtyaeH denshahisErRINTRamiat (Methods-
apprﬁ‘gl ate or desired sta

ReactionS conprisin
of Ongaaic dshemssinpridaubeniVigyl gt @a@oar\@wrn%ﬂ@ﬂ cﬁ@rg% \gerb?g
Stuttﬁ%ﬁ?bﬂ fn glhﬁr SMRbKE SRS HI Qéb%hleélf hﬂMho%’@r@hfP@ptlde Proteine" (Amino

] protection and rotection are
acrds;lé@@w@e6’r¢twn@)hNgrlaqﬁbemleeweilrmlm earfield Beacts apgdage! 1982, and

in JoEll?érF‘LéHn%noWé?mQ 'EILJV K@hlé Hty: M&ﬁ&‘é@@"aﬁd@ ﬁﬁél‘ Beﬁbﬁé" (Chemistry

consti tuent articul ar desired end
of C@fbm@te@fwrmsmfandw arsd ediaiines) daeerg Thieme¥eilagy Stuttgart 1974.

A chiaRi¥Pstic %’f:y &?ét d OG&:nIE Rt tﬁé‘y@aﬁ%ﬁﬁm‘é@&ﬁéﬁh%ﬁ& i.e \R#hout the oc-

protecti tional groups by such protecting

curreicg @Hundesiied peenndaryi rﬁgct@pghfgge)gamamg By §@Igoly%$,dewfélon photolysis
or al¥eﬁ%bélgr&ﬁ? %fo'g%%ﬁanﬁrnohi‘t‘é §. By&mRYRhticPI8avEgs LT | beg

or ex standard ref erence works, such as
I\/bOme Protectlve Goups in Organic Chem s
Al thﬂl hevenantigRed RORRRSIBISRFEANCRT oAFIad AW pader rﬁaqﬂon\ﬁwnd' ions that are

know# ﬁ%@ Brafbrhbly ﬁ’nostéMibﬁed spchiEant Ithﬁe @b%& dr rbustomanly in the
O'ganic Synt hesis", Thi edi tion,

presaqripoof splyentsiog d;h@ﬂtq d)égferab\yoqo!yﬁ@tsgar @gﬁqrﬂ%ﬂ@t ar@ m@t g)ggards the re-
agerﬂ@ gseh and\@éﬁm}‘%&h) in thE Bbskiae Or Pe88fce dfRALNAt REndWation or

- York 1981 , in "Methoden der organi schen Chem e’
neuta\jgipg gggnts, for example ion exchangers, stich as cation exchangers, e.g. in the H*
form, depending on the nature of the reaction and/or of the reactants at reduced, normal or
elevated temperature, for example in a temperature range of from about -100 °C to about
190°C, preferably from approximately -80°C to approximately 150°C, for example at from -80
to -60°C, at room temperature, at from -20 to 40 °C or at reflux temperature, under atmos-
pheric pressure or in a closed vessel, where appropriate under pressure, and/or in an inert

atmosphere, for example under an argon or nitrogen atmosphere.



of Organic Chemi stry), Houben Weyl, 4th edition,
Vol unme 15/1, CGeorg Thiene Verlag, Stuttgart 1974, in
W(b-lzeoﬁxmﬂm(ubke and H Jeschkeit, "Am nosauren, PEERP10d€(070046

Proteine® (Am no acids, Peptides, Proteins), Verlag

Chem e, Weinheim Deerfl el d geach and Basel 1982, and

in Jochen Lehmann, "Chem e 8 Kohl enhydr at e:

Mbnosacchari de und Deri vat e” (Chemi stry of
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DCM dichloromethane

conc. concentrated

DIEA diisopropylethylamine

DMAP 4-dimethylamino-pyridine

DMF dimethyl formamide

DMP 1,3-dimethyl-3,4,5, 6-tetrahydro-2-(1H)-pyrimidinone
DMSO dimethylsulfoxide

equiv equivalent(s)

ESI-MS electrospray ionization mass spectroscopy
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(Merck, Darnstadt, Gernmany) by thinlayer
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bel ow. Anal ytical HPLC conditions: System 1 Linear
gradi ent 20-100% CH3CN in SGén n+ 1.5 mn 100% CH3CN
(0. 19%FA); detection at 215°nm flowrate 1 nL/mn at
30 C. Colum: Nucleosil 100-3 C18 (70-x 4.0m). ‘
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Hex €t her @eéﬂ&%ri et hyl am ne Et QAc ethyl acetate EtCH

et hanol nitric acid H2SO4 sul phuric acid

« .HCI hydrochloric acid

H.0 water

HPLC high pressure liquid chromatography

L liter(s)

LiOH lithium hydroxyde

Me methyl

MeOH methanol

mL milliliter(s)

min minute(s)

m.p. melting point

MPLC medium pressure liquid chromatography

MS mass spectrum

NaH sodium hydride

Na,CO, sodium carbonate

NaHCO; sodium bicarbonate

Na,S0, sodium sulfate

NHz* aqueous ammonia

NMP 1-methyl-2-pyrrolidone

NMR Nuclear Magnetic Resonance

PdCl,(dppf)  [1,1-bis(diphenylphosphino)ferrocene]dichloropalladium(ll)
Pd(PPh;); tetrakis(triphenylphosphine)palladium(0)
Pd(PhCN),Cl; Bis(benzonitrile)palladium (lI) chloride

Ph phenyl
R¢ ratio of fronts (TLC)
RT room temperature

TBTU O-(Benzotriazol-1-yl)-N,N,N',N’-tetramethyluronium tetrafluoroborate
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Microwave Apparatus: Emrys Optimizer (Biotage)

Example for Reaction Scheme -

NH, * /k
: HNT o . Hif KOH 2M
_ Totueno. 2h 30,Cl . cl Ethanol
. /L ¢luene, acetonitrile —_—
RT - 35°C
o T T 20 min, 2-7°C reflux / 44h

[ 2%

: NH, P
mﬁm 1. Phosgene / Dioxan )

2. NMP, 75°C o
T T l/\N/\/ \Q\ Né\IN HN o

~* & o\) /I\/I\ /l§ ¢l

SRASPE S
. -, H f
ACOH I H,0

Example 1 1-(2.6-Dichloro-3 5-dimethoxy-phenyl)-3-{8-[4-(2-morpholin-4-yl-ethoxy)-
phenylamino]-pyrimidin-4-yl}-urea

Phosgene (20% in toluene, 0.8 mL, 1.58 mmol, 2.4 equiv) is added to a solution of 2,6-
dichloro-3,5-dimethoxyaniline (175 mg, 0.79 mmol, 1.2 equiv} in dioxane {2.5 mL), under an
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64. nfin aj e fOY9):SPLat RO2 (ode NEKAMAeOH + 1 %
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NH;"",I'B&‘iprganl c phase is washed with brine, dried (Na2SO4)
, filtered and concentrated. Purification of the crude
pr oduct by silica gel coI um chrormt ography (DCM MeCH
Step 413 Nt -NP{ -vhet gy t-pl i
resul ting materlal in I\/le()—| affords t he t|tIe conpound
as a white solid: ESI-MS: 562.9 / 564.9 [ M +;
A mixur@fra-ehignoepyritjdin-20dring y£34emal Y ;5 mmol, 18 equig), 316(2 -morpholin-4-
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extracted with DCM. The organic phase is washed with brine, dried (Na,SOy,), filtered and

concentrated. The residue is triturated in EtOAc to provide the title compound as a grey
solid: ESI-MS: 3162 [MH]; t.= 1.00 min (purity: 95%, system 1); TLC: Ry = 0.22
(DCM/MeOH + 1 % NH,™, 93:7).

Step 1.2: 4-(2-Morpholin-4-yl-ethoxy)-phenylamine

4-(2-Chloro-ethyl)-morpholine hydrochloride (4.2 g, 22 mmol, 1.2 equiv) is added in one
portion to a mixture of 4-aminophenol (2 g, 18.3 mmol) and finely powdered sodium
hydroxide (1.87 g, 45.8 mmol, 2.5 equiv) in DMF (32 mL}, under an argon atmosphere. The
reaction mixture is stirred for 23.5h at RT. The resulting dark suspension is filtered. The
filtrate is diluted with DCM (200 ml) and washed with brine (2 x 60 mL). The organic phase
is dried (sodium sulfate), filtered and concentrated. Purification of the residue by silica gel
column chromatography (DCM/EtOH, 95:5 — 7:3) provides the title compound as a yellow-
brown solid: API-MS: 223.2 [MH]"; TLC: Ry = 0.31 (DCM/EtOH, 9:1).
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mn and
Step 1.5: N-(3,5-Dimethoxy-phenyl}-acetamide

Acetic anhydride (13 mi, 137 mmol, 1.05 equiv) is added (in 15 min) to a suspension of 3,5-
dimethoxyaniiine (20 g, 131 mmol) in toluene (110 mL), keeping the internal temperature in
the range of 35-45°C. The reaction mixture is allowed to stir for 20h at RT. The resulting
thick, grey suspension is diluted with hexane (55 mL) and filtered. The residue in the filter is
washed with toluene/Hex (2:1, 70 mL} and Hex, and dried to provide the title compound as a
white solid. API-ES-MS: 196.1 [MH]", t.= 3.03 min (purity: 100%, system 1).
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with t?rﬂ+é68H 94 ﬂtc%é% %W%w?%%&aﬂﬁgg%}oé% I?rf:e %% éigg bly S'slllca gel
MPLM@ﬁW&DHh* bi% hels™ 085 BdaffaBesitle compbendds arbeige solid: ESI-MS:

012 EHFRET % AL ORD i, SR O cblppon « 1 %

NHgaq, 91)

Step 2.2: 3-(4-Methyl-piperazin-1-ylmethyl)-phenylamine

A suspension of 1-methyl-4-(3-nitro-benzyl}-piperazine (6.9 g, 29.14 mmol) and Raney
Nickel (2 g) in MeOH (150 mL) is stirred for 5h at RT, under a hydrogen atmosphere. The
reaction mixture is filtered through a pad of celite and concentrated to afford the title com-
pound as a yellow solid: ESI-MS: 206.1 [MH]".



aq , 95:5) affords the title conmpound as a yell ow
solid: ESI-Ms: 560.0 / 562.0 [MHf; tR 3.26 mn

W@ pawiotys2 99% system 1); TLC. R, = 0. 37 ( DCM MEEP2004/070046
% NH3 aq, 9‘:1). Step 2.1 :
N-Met hyl - N -1 3- (4-net hyl - pi perazi n-1-yl net hvn- phenvn- p
yrimdi ne-4,6-diam ne A m xture of
(6-chl oro-pyrimdin-4-yl)-methyl-amne (385 ng, 2.68
mmol, 1.1 equiv), 3-(4-
met hyl - pi per azi n-1-yl met hyl ) - phenyl am ne (500 ng, 2.44

Step P hImé —ﬁ(ﬂr‘?ﬂ)bbﬁ‘ziﬂﬁﬁﬁﬁné7 mM_) is heated in a ,
sealed ube to 1Ib0 h. The solvent is renopved

and the residue diluted with DCM and a sat ur at ed

A m.mk@epg-rﬁt%aéhmmeﬁde'\@*&% 1Ihﬁnﬁﬂuﬁ%D§Cthr}}rlP/Ebb%Fazir% (3% mL, 34.97

separated and extracted w

mmotrHeZ eayan p@taww@ar@m@s@@ 5fi 48 21Rarive anérace@ne NEGGsm)is stirred
for 16h &t | E&edfh%'}@a&ﬂiﬂcrﬁ'ier@'i@QliouPe‘drtbfdoSﬁfo' RY fﬁfelr_éechﬁnd concentrated.

resi by silica

The Bsidgp Iapmrﬁﬁdgzytsﬂ@atget MELEd MeOkk+ 4 %é\"ﬁpe §él50ép afford the title
: M40 PR iBrity: 1HO%, system 1); TLC:
comegoh B & o i ESEMS. 2380 BT AT (b RO, system 1
R = @31DCEMEOR 21 % NHs™, 9:1).
3- (4- Met hyl - pi perazi n- 1-yl net hyl ) - phenyl am ne A
suspensi on of 1-nethyl-4-(3-nitro-benzyl)-pi perazi ne’
Exanfrie 9 3y, P &-Diamiond-B, SedivheRamephéd ] 6-[32(4egthyHpipeipe@lih-1-yl)-phenyl-
for 5h at RT, under a hydrogen
aminb i - Rl e on mxture is filtered through a
pad of celite and concentrated to afford the title com
I
The @Pe'\/g?rﬂ%ung %/%Irér?%}%rdz%béen%l )ﬂlﬁ!a tﬁ\@ rcé«zq.g%ré %Wlbétdahe@(aﬁ‘lp‘lg’e 2: ESI-
MS: 35M9 ¥ 6618 il ct,;l=<ﬁr?5dmlr( pugty: 2%4systaml)l) TLC: Ry = 0.37 (DCM/MeOH
1. perazine (3.9 mM _, 34.97 mmol, 1.2 equiv),
19 }“-B'ﬂqgssgigﬁ carbonate (8 g, 58.28, 2 equi v) and acet one
(100 m) Is stirred for 15h at reflux. The reaction
.IIomed to cqol |Itered‘- S

LSVl 2y B Ipara, .'L nyl

I\/PLC(DCI\/!I\/E()—I+ 1 % NH3 aq, 95 5) to afford the t|tIe

The “tqu ound “?35 %Iﬁ%r@g%vg |§;p|§1pa§§' Iicj '\ésemrecedure Liwnbed in Step 2. 9 ESI-MS:
313.2 [MH] t = 1.20 min (purity: 100%, system 1); TLC: Ry = 0.10 (DCM/MeOH + 1 %

NHs™, 9:1).

Step 3.2; 3-(4-Ethyl-piperazin-1-vl)-phenylamine

The title compound is prepared in analogy to the procedure described in Step 2.2: API-MS:
206.2 [MH]"; TLC: R; = 0.31 (DCM/EtOH, 9:1).

Step 3.3: 1-Ethyl-4-(3-nitro-phenyl)-piperazine

A mixture of 1-fluoro-3-nitrobenzene (3.2 mL, 29.7 mmol) and N-ethyl-piperazine (7.6 mL,
59.4 mmol, 2 equiv) is heated to reflux and stirred for 117h. The reaction mixture is allowed
to cool to RT and diluted with H,O {40 mL) and DCM/MeOH (9:1, 80 mL). The aqueous
layer is separated and extracted with DCM/MeOH (9:1). The organic phase is washed with



Rf = 0.31 (DCM MeOH + 1 %9 NH3 aq , 9:1). Exanple 3 :
-Dichloro-S. -dinethoxy-phenvD-irf

w2003N788hyl - pi perazi n-i -vD phenyl am nol- PCT/EP2006/070046
pyrimdin-4-yl)-1 -methyl-urea The title conmpound is
prepared in analogy to the pyocedure described in
Exanple 2: ESIMS: 559.9 / 561.9 [M—|]+ tR= 3.75 mn
(purity: 100% system 1) TLC Rf = 0.37 (DCI\/!I\/EO—| +1
% NH3 aqg, 92:8). Step

- brine Ndrjegl. M@nyflqupg,@pgz:pncqur\ated Purification of the crude product by silica

gel coBFh%”X Haf&ﬁ%&%a@ﬂ%ﬂ/hﬁgdﬁ 84 69?'5 @ffBﬁ:IsTfh% fitlet l:t?mpound as a.

oun in ana pr ocedu
browrd@yc ESht: i 2868 §YHY; 1= 2[9| mWBipL[BI!)G 929“/@ I\ﬁi]stemt’R.:TLCz(Rr = 0.26
y: 100% system1); TLC R = 0.10 (DCM MeCH
DC"’{E"TO&’D% ag, 9:1). Step 3. 2: o

3-(4-Ethyl - pi perazin-1-yl)-phenyl am ne The t|tIe
d I .
Q=] -roI|n—4- |-

ethon) Bﬁer(vmﬁtﬁtﬁtrﬂnimcﬂn aYyi)- Lﬁé@p 3. 3:
1-Ethyl -4-(3-nitro-phenyl)-pi perazine A m xture of
1-fiuoro-3-nitrobenzene (3.2 nL, 29.7 mml) and

' ~The tileeddmpoupt e prepared it Andlodl: to e groasmire désenbeidvip Example 1: ESI-

ws: 9538 P5id Gub o R il TS 58 pmeon
1 % N¥& @3)7 and DCM MeCH (9:1 , 80 nL). The aqueous | ayer

'S separated and extracted with DCM MeOH (9:1).  The
organi c phase is washed wi thbrine, dried (Na2SO4)

Step Bi1t Nemsm%m%g@waﬁdnﬁt@ -ty |-bheil ipQfm@inel N 6-diniAe
product by sTTica ge unm chr omat ogr aphy
1:0 (r) 95:5) affords the title conpound as a brown
The titel conEp%Jun&’% E%%Qre@l ih MHLrbgy tme%ré}@edwdééaﬁbéa ¥ SRB%.1: ESI-MS:

330 31N GLE b4 ovp- (sumdnwohas@gewénm R ki 46 (OB + 1 %

aq rpholin-4-yl et hoxy) -
NH3 %r@oam nol-pyrimdin-4-yl)-urea The title corrpound

is prepared in analogy to the procedure described in
Exanﬁ?@ng.] e1-}é-(ﬁ@é%ioxv-phenvlamino)-pvrimidin—4—vl]-3-(2.6-dichloro-3,5-dimethoxv-
phenyl}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 2: ESI-
MS: 553.9 / 555.9 [MH]'; t,= 5.16 min (purity: 100%, system 1).

Step 5.1: N-(4-Benzyloxy-phenyl)-N’-methyl-pyrimidine-4.6-diamine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
307.2 [MH]"; t;= 3.72 min (purity: 100%, system 1).

Exampie 6: 3-{2 6-Dichloro-3,5-dimethoxy-phenyl)-1-[6-(4-hydroxy-phenylamino}-pyrimidin-4-

yl}-1-methyl-urea

A suspension of 1-[6-(4-benzyloxy-phenylamino)-pyrimidin-4-yl]-3-(2,6-dichloro-3,5-
dimethoxy-phenyl)-1-methyl-urea (Example 5} (67 mg, 0.121 mmol}, palladium on carbon



577.0 / 579.0 [MH +; tR= 3.53 min (purity: 95% system
1); TLC R = 0. O(DCMMeC]—|+1%NI—|3 aqg, 93:7). Step
wd20:7/071752 PCT/EP2006/070046
N- Met hyl - N - [ 4- ( 2- nor phol i n- 4-yl - et hoxy) - phenvn-pyrim
di ne-4,6-diamne The title npound is prepared in

anal ogy to the procedure destribed in Step 1.1 :
ESI - V5: 3302[M—I]+ tR= 1.10 min (purity: 100%

system 1); TLC. Rf 0.16 (DCM MeOH + 1 % NH3 aq,
(20 ngR; ar}d Mggﬂn(ﬁ & m)is stlrred for 3h at RT, under a hydrogen atmosphere The

reactlé frﬁrﬁjﬂe éefﬂébggotﬁ%l‘ﬁh%yioa@ d%‘ﬂi)e M édﬁcght'ﬂétéd y'TFne %é&eﬁs purified

i met hen hyl - urea
by silicatgebcalemp @nmat@rppryptarpé@wcimthar\lae sgrymﬁq Ped BW#&S' -MS:

9 / 555.9
464. éj/e&%if)z W o ?93% $pl?m (;Iéog‘/ogséstt%?h%l Step 5. [1NH] "

N-.(4- Benzyl oxy phenyl) N - met hyI pyrl m di ne- 4. 6- d| amn
The7_t [ t | 3] :

Dhent'lﬁamrﬁb] Bmmldrm-t( -piiHurday : 100% system 1). Exarrpl e 6:
3-(2, 6-Dichl oro- 3, 5-di met hoxy- phenvG 1
-1 6- (4- hvdr oxy- phenyl am no) - pyri m din-4- vyl -
The tite¢dmpound s prepsiteshieresiatogydb the procedure descnbed in Example 2: ESI-
| px NOAqoR Yy st 1 =3
ws: gk B BIBY BN ER B Rl 1y bl = & ftommeon
+ 1 9% NWatpd®7)5) (67 ng, 0.121 mmol), pal | adi um on
carbon(20 ng), and MeOH (3.5 nL) is stirred for 3h at
RT, under a hydrogen atnosphere. The reaction m xture
Step i731; N-l4t (arEBylipigepartih 1 &/ ad@dnaf-pgrishidine-4adrdianimec ent r at ed.
The residue is purified by silica gel colum
chromat ography to provide the title conpound as a
The fitleOddmsoink] ds pl:_e‘ﬁlafd\zﬁh ahetbgi td tkéGﬁerc{dké-lﬁesdriEBd 3 Stepm.h: ESI-MS:

299. ﬁfwﬂuy_ 61:1) 00/ ES%% ?ﬁ%&()w%xwgﬁhyl phenvO 3-f6-T4-(4-e

t hyl - eraZ|n 1-yl)-
phenyl am nol-pyrimdin-4-yl)-urea The title conpound

Step72: dr(drtihpiperazinnlylisaniling,” ¢ he procedure descri bed in
Exanple 2: ESIMs: 526.1 / 528. [M—|]+ tR= 3.12 mn

urity: 100% system TLC 0. DCM MeOH + 1
A suégpqqp@nyof 1-ethyl -4- (4 -nitro- phe%yl) plperazlne 6.2 g, J2%3(5 mmoB/%nd Raney Nickel

(2 g) in MeOH (120 mL) is stirred for 7h at RT, under a hydrogen atmosphere. The reaction

mixture is filtered through a pad of celite and concentrated to afford the title compound as a
violet solid: ESI-MS; 206.1 [MH]"; TLC: Ry = 0.15 (DCM/MeCH + 1 % NH;*, 9:1).

Step 7.3: 1-Ethyl-4-(4-nitro-phenyl)-piperazine

A mixture of 1-bromo-4-nitrobenzene (6 g, 29.7 mmol) and 1-ethylpiperazine (7.6 mL, 59.4
mmol, 2 equiv) is heated to 80°C for 15h. After cooling to RT, the reaction mixture is diluted
with water and DCM/MeOH, 9:1. The aqueous layer is separated and extracted with
DCM/MeOH, 9:1. The organic phase is washed with brine, dried (sodium sulfate), filtered
and concentrated. Purification of the residue by silica gel column chromatography
(DCM/MeOH + 1 % NH,™, 9:1) affords the title compound as a yellow solid: ESI-MS: 236.0
[MH]"; t.= 2.35 min (purity: 100%, system 1); TLC: R; = 0.50 (DCM/MeOH + 1 % NH;*, 9:1).



aq, 93:7). Step 7.1 : Nr4-(4-Ethyl-piperazin-1-v
p- phenyl | - pyri m di ne-4, 6-di ami ne The title conpound is
w@e@gared2 i n anal ogy to the procedure descri beRCT/RPHIEE70046
1.1: ESI-Ms: 299.1 [MH+; tR= 1.00 min (purity: >95%
system1). Step 7.2: 4-(4-Ethyl piperazin-1-yl)-aniline
A suspension of 1-ethyl-4-(4-nitro-phenyl)-piperazine
(6.2 g, 26.35 mml) and Raney N ckel (2 g) in MeOH
120 rTL) is st| rred for 7h at RT, under a hydrogen
- 41 i -aniine fj | tered through a
pad of celite and concentrated to afford the title
onpound as a violet solid: ESI-Ms: 206.1 [MH +; TLC
HCI (:81 ML 366 mmoM fieoriv+ 4N b dipgangy is @dded dgmypsq tg-a cooled (10°C)
t
solut%n%f%chﬁbré f&t?%nb'[ee‘rt]’r}oggW%%él%l‘%%l?%é%@frﬁ% chg et Bulf ester (13.8 g,
45.7 mphyin glig@na Ai1he niky), enger, am@rgommatmosphergguithe reaction mixture is
n
allow283b Warrt\% &qogt &y fotlghll'ng tg@ﬁce‘ﬁ Hely! Q'htscteggf brkﬁﬂ/egg' with EtOAc,

reaction mxture 1s vvater
wast@ﬂl\mthraesaétqa@dmueay%solutsors epbleHCEY, amdl bene, rdticteia$ @y, fitered

and % Qg’l}j eSI d;jhﬁ mqguﬁﬁéﬁatﬁ ?R@%ﬁlf%er \é@&n?gil\)iyt-lteg to afford the title

' -CommwderEtS*M%c?WMMl'ﬂl d&€i Br= 837t(REM)esi due by silica
gel colum chromat ography (DCM MeCH + 1 %NH3 aq, 9: 1)

TIC R = 0 50 (DCI\/!I\/E(}|+ T 9% NB ag ,9 1), Step 7. 4
2- Chl or o- 3 5-di net hoxy- 6- net hyl - phenyl -am ne HCl (91
A solgtion %@uﬁnwlchlogd@q@‘?\/ml 49.8 mneplok Qhedauivg imdifeMd (140 mL) is added

drop@fs@p(mistﬁms go e %&@I(q@ é)lggﬁaonsﬁll FSIS Ei‘?né?ﬁcsxy-z methyl- phengt) é:arbamlc

net hoxy- 6- net car ba
acid t@tbutblmster (@8 fe, 7@133m810@ ln2f$|F7(3ﬁﬁml) undeldéroAges atmmesphere. The

reacmr) m,)ﬁﬂﬂg‘?é alffived 8 20r Y gﬁl%’?gﬁ réragytﬁ%rﬁ S%h %ﬁgﬁé FMGR of ice/H,0

wed to warmto .
(400 dbh)c @ngatunatad. aquesus solutior of MNakiOQst @80 wn!t rerg BQAC (400 mL). The

Iayer‘é’ae?rg%@ Watela é‘nosgte iﬂ%@% %ﬂH@{ttseﬁ&'c E OA\?E%:&?OO Jnb)- The

Itere conce
ComblTn@d rommehas;e mmﬁh@dwy Gy €3 & EQQamlt)oanct bone (200 mL), dried

(Nazfﬁyﬁ Ikerel Oan@thffd?trcgnthgdt e CrezB0ATO POGHedEs) tMRatiaP Hiethyl ether

followed by snllca gel column chromatography (Hex/acetone, 95.5) to afford the title
compound. ESI-MS: 302.2 [MH]", TLC: R, = 0.13 (Hex/acetone, 9:1).

Step 7.6: (3 5-Dimethoxy-2-methyl-phenyl)-carbamic acid tert-butyl ester

A solution of tert-butyllithium (200 mL, 340 mmol, 2.4 equiv, 1.7M in pentane) is added
dropwise to a cold (-65°C) solution of (3,5-dimethoxy-phenyl)-carbamic acid tert-butyl ester
(36.1 g, 142 mmol) in THF (250 mL), under an argon atmosphere. The mixture is stirred for
15 min at -65°C and then aliowed to warm to -25°C. A solution of methyliodide (10.7 mL,
171 mmol, 1.2 equiv) in THF (140 mL) is then added. The reaction mixture is allowed to stir
for 1h at -25°C and then poured onto a mixture of ice/H,O (300 mL) and EtOAc (300 mL).
The layers are separated and the aqueous phase is extracted with EtOAc (2 x 150 mL). The
combined organic phase is washed with H,O (3 x 150 mL) and brine (200 mL), dried
(Na,SQ,), filtered and concentrated. The residue is purified by silica gel column chromato-



Step 7.5:
(2- Chl oro- 3, 5-di net hoxy- 6- et hyl - phenyl ) -carbam ¢ aci d
wo eoororsy | ester A sol ution of sul furyl chl ori BeT/€82086/070046

m, 79.8 mmol, 1.05 equiv) in DCM (140 nL) is added
dropwi se (75 mn) to a cold 150C) sol ution of
(3, 5-di net hoxy- 2- net hyl - phe%él) carbamc acid
tert-butyl ester (20.4 g, 76.3 mmol) in THF (330 m),
under an argon atnosphere. The reaction mxture is

graptad {Hmﬁ:betomxesﬂﬁrﬁ £08:13h> at1)-tasxrp\adm thentitie pompeehdonESI-MS: 268.1

el H2 4 a saturated aqueous

i gty Rex B RiEiekare é 8’01 and EtOAC (400 ni). The

| ayers are separated and the aqueous phase is

: d ) T&e(\ conbi ned

rstrecr ] % 200 nlL) and

brlne (200 rrL) drled (Na2S4) , filtered and _

concen . .
A solifi mf SyrAPTpBTTG (14 4, PR MihoL 5 b LT B0 is audec
dropwlbé ot egmarphyf Blﬂed(mathekmrdmeq%a)gtﬁﬁ(hfrmmmrt FEFt(1t9 &) at RT,
undet g&g}'gao&'neaitmgpheée ﬁe &%SLWUre lé'ﬁeatRE t& réfiut for 4.5h (upon heating
cons(dgra‘ble[)lgaetdvomyerﬂimbtm.ecph athyded tmnmirtm BT aariddconcentrated. The

tert e f b
residyg is e e 4@‘301% ah§ H?@l(séc?ﬂﬁ_ o (Y gabéFerré‘géeﬁd;?er%d and the
aquedu® pvase id exteacted dith B@@@)(Zs;olmﬂlmln) offhe combined organic phase is

3, 5-dji net - bhenyl, )< carhamn c
wasl{egéryltf %qﬁ *ﬁﬁﬂfﬁme%?y'ﬁa)?ﬁqﬁbwgodfiﬁ% ﬁhaﬁﬁggr ﬁlVérgc!i aﬁ&tcgﬁcentrated
The &IsmuaphenyetalhIétEfrmim@ClMﬂ-léxstosircbmdeet!imftru.e cﬂ:ﬁwnumcl aESL—ISCZSZ 1 [M-
h rmto -25C. A solution of

HY, "ﬁ-gidrﬁ{/r n%ﬁa{ﬁ'LG“ﬁg ) 171 ol 1. 2Seq3i l/) in THF

(140 nL) is then added. The reactlon mxture IS

ghemamg @nmndieﬂg[}alt—métmhufe the aqueous phase IS '
extracted ' with EtOAc (2 x 150 nL). The conbi ned

organi ¢ phase is washed with H20 (3 x 150 nL) and
The bitlé bemp@DHQ isiprepaied adari@NahI0 the prddedurer dascebetl in Example 1. ESI-

h I | id-irga

ms: 520117545 31 ﬁgﬂﬁl%gsr mr‘fjkhﬁgyfﬁlg}b‘f b%,}es?&ggy Lol c!i?id CM/MeOH
+1 % 'NH,*% 93:py.ovide the title conpound. ESI-ME: 268 1

[MH+, TLC. R, 0.25 (Hex/acetone, 9:1). Step 7.7:

(3, 5- Di met hoxy- phenvD-carbam c acid tert-butyl ester A
Exarfigle Ut 08-(2Thidro-BSdimbthoxy-6dnathayiamenay(p1(6- di lamino-ethoxy)-

mml 13eU|v +n TH 200 nlL) is added dropw se to
he yaniline (78.2 g , 500 mmol)

in THF (1.5 L) at RT under an argon at nosphere. The
- reaction mxture | ated to refl ux f
The {8 CPREDUEHS) RErared it GRS, b b Fenesdure fissra i EXdnple 1: Es-
MS: 81 5.2Wsd7 RAMEPOL =t D4 Rhirapiirityon8s% | $ystentl 1). The

Step 9.1: N-[4-(2-Dimethylamino-ethoxy)-phenyll-N'-methyl-pyrimidine-4 6-diamine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
288.2 [MH]"; t;= 0.95 min (purity: 95%, system 1).

Step 9.2: 4-(2-Dimethylamino-ethoxy)-phenylamine




residue is diluted wth EtOAc (800 nL) and H20 (800
m.). The layers are separated and the aqueous phase is
wexdwactred with Et OAc (2 x 200 nl). The conbi nedI/EP2006/070046
organi ¢ phase is washed with 0.1 N HC (200 m.), H20
and brine, dried (Na2SO4), Fl_tered and concentr at ed.
The residue is crystallized'from DCM Hex to provide
the title compound. ESI-Ms: 252.1 [MH", TLC. Rf =
0.34 (Hex/EtOAc, 3:1). Exanple 8: ' :
3-(2-Cnhl oro- 3, 5-di net hoxy- 6- net hyl - phenyl )-1 -
The @tte[éjonwotﬁﬁhé/ brdpaR&f i Zdn%fo% j kHe procechur? describe m Step] é: ESI-MS:

enyl am nol- I n-4- urea
181. £N\|ﬂ(y)u'ﬁ-@ iRs = rﬁ%ﬁ)@@d/MQ@%ﬁa Jogy to the pr ocedure
described in Exanple 1: ESIMS: 540.1 / 542.1 [ VH +;
tR-356 mn(urlt : 100% system 1); TLC. Rf = 0.13
Fieehg A ' fd ‘ Ry O-nethy henvm- -methyl-(6-{4-[2-(4-methyl-

- - - y -
phenyl am nol-pyrimdin-4-yl)-1-nethvi-urea The title

The w%%ms eg?%%fe AHIERAb AR pl el cgfg&gé%ﬁﬁxammez ESI-
© -MS; pTE-0 SMHY; tg=n3. ?@mm turity:$9%, %gltetrem 1)1C: B .18 (DCM/MeOH + 1 %
NH aNQlE’A? (2- Di net hyl am no- et hoxy) - phenyl | - N - et hyl - pyrim

®di

4 6-dianine The title conmpound is prepared in
anal ogy to t he procedure described in Step 1. 1:

mlneeThe title corrpound is pr epar ed in anal ogy to the
procedure described in Step 1.2: ESI-Ms: 181.2 [ MH +;
TLC. Rf = 0.18 (DCM MeOH, 7:3). Exanple 10:
The fitief &rﬁﬂidundos Brepadidnintamalogy Go thet prptedune dpydriped in Step 1.1: ESI-MS:

WA f4 f2- th aq
34321“@*? et MRy TRy SRF el TG B mo23 PRMMERHihd % N
g:1).title conmpound is prepared in analogy to the procedure
described in Exanple 2: ESI- -MS: 570.0 [MH +; tR=
3.20 min (purity: 90% system11l), TLC. Rf = 0.13
Exanﬁ%;ﬂ NMBOH 3. (i (%’Id\*lb'% i88e-3%3dirhkth
>t hyl-N - - et hyT - pi perazin-

hen i m | -1 m t ne

The title compound is prepared in analogy to the procedure described in Example 1: ESI-
MS: 651.8 /653.7 [MH]"; t,= 3.20 min (purity: 95%, system 1), TLC: R;= 0.18 (DCM/MeOH +
1 % NH3™, 93:7).

Step 11.1 N-[4-(4-Ethyl-piperazin-1-yl)-phenyl}-N’-methyl-pyrimidine-4,6-diamine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
313.2 [MH]'; t;= 1.10 min (system 1); TLC: R; = 0.21 (DCM/MeOH, 93:7). '

Step 11.2: 2-Chloro-68-iodo-3,5-dimethoxy-phenyl-amine

HCI (6.46 mL, 26 mmol, 9.1 equiv, 4N in dioxane) is added to a cooled (10°C) solution of (2-
chloro-3,5-dimethoxy-6-methyl-phenyl)-carbamic acid tert-butyl ester (1.28 g, 2.85 mmol,



The title conpound is prepared in analogy to the
procedure described in Step 1.1 : ESI-MS: 343.2 [ VH +;
WO BR7A70802 min (purity: 95% system 1), TLC R PET/@PR86/070046
(DCM MeOH + 1 % NH3 aq, 9:1). Exanple 11:
3- (2-Chl or o- 6-i odo- 3, 5-di mgtrlfgxy- phenyl )-1-f6-H (4-eth
yl - pi perazin-1-yl)- )
phenyl ami no) -pyrimdin-4-yl)-1-rnethyl-urea The title
conmpound is prepared in analogy to the procedure
92% chesity) i ibedioxane E&@npLE undeESINVBgos 5atm@sphass3. The efction mixture is

: allow%%%%_ﬁ_ﬁ'{ (e&ﬁl\méx as(tqlﬁgg/ ‘g%rs%gﬁe Stl-ée)pref-lau% is Fiutsd QmﬂwSEtOAc and

ice/witelr 4aridl nEdeybasis peradgition 1ofye atprated, aaneousesciytionpgfr NargO,. The
layerk Qﬁ? %eéarg{e%m Tife Z@ U:I]afeé'qg @ﬁ’%&%{i With Fsﬁtéﬂ%r efhd Brganic phase is

escr i
washEesg| wWBbruS—:g.:}:lr@d[(Mﬁ]zsqh )t fiitered mqumcgmgag@cbmﬁj)e remgqg iRpurified by

s'"caZQ%hﬁ%or orPgr'm\({ &%g_g'ﬁ Dg'@d(] et hoxy Ol%érn%y tle, gomaoyng, ;(\%I._E%_MS: 314.0

[MH]JMTLC2 & mPAA3 (DEM). equi v, 4N in di oxane) is added to a
- cool ed (100C) solution of (2-
chl or o- 3, 5- di net hoxy- 6- net hyI phenyl.) carbam c acid
Stept1dra {HGhigro-E5¢dn-3.53iimeth 51 o ocig tart-bytyl dster
di oxane (10 niL), under an ar gon at rmsphere The
reaction mxture is allowed to warmto RT and then
A sofittion r0é¢uffmylcﬂ1l05ti|e Q'Bé migdil Qumniat, Hit6 wael) Wi DEME(Z0A0L) is added

drop@@? d égaL%%ﬁ dst%ltg%ﬁ'o? (%ﬁ)ﬂ%%ﬁ Elﬁ%hcﬁ?g >)',f'l‘w ylgcarbamlc acid
tert-tadyd @stet (ﬁjs gTﬁanqneld) irsTHR 4 mi) sursler ea@rgo atinobphereAEhe reaction

iR AR I 7y 5 QRS byl oy a ikt a0 100 ),
a sapuated iagdebys soluiiaraofbaHES: URG nelhrandaEa (DR r(nDI:l\/pThedayers are

sepagtgc? " 8dé§g (;\B%}%d% @%QQ§%(}§3&5& 'V\ﬁﬁ'%Acsy' %é W IeCeombined
orgaliz- p@lab@na)weshedd\thBHSO dB8 neBh oy apth dnine (G nbandrieda@®agS0,), filtered
I f
o S5kt 954 L W0 B) !GO S s o0
followebpycrysta(lizationi from D@I\A;{Hg)otqjaftordﬂ”@ﬂ)ﬂegmmﬂouoﬁ BEI-MS: 411.9, 413.9
h I b d b I
-+ T Ky e R Y™ ) TR (38 ) under an-

argon atm)sphere The reaction mxture is allowed to

stepSt! 4 gé.gd% g.%ﬁ”ngtihéﬂﬁo@mn.%am@@m%r@m Qidfi xture of

A solution of tert-butyllithium (14.1 mL, 24 mmol, 2.4 equiv, 1.7M in pentane) is added
dropwise (15 min) to a cold (-65°C) solution of (3,5~dimethoxy-phenyl)—carbamic_ acid tert-
butyl ester.(2.53 g, 10 mmol) in THF (18 mL), under an argon atmosphere. The mixture is
stimed for 15 min at -65°C and then allowed to warm to -25°C. An excess of
trifluoromethyliodide is bubbled into the yellow reaction mixture. The resulting dark mixture
is poured onto a mixture of ice/H,O (60 mL) and EtOAc (60 mL). The layers are separated
and the aqueous phase is extracted with EtOAc (2 x 30 mL). The combined orgénic phase
is washed with H;O (3 x 40 mL), and brine (60 mL), dried (Na.SQ,), filtered and
concentrated. The residue is purified by silica gel column chromatography (DCM/Hex, 2:1)
to provide the title compound. ESI-MS: 380.1 [MH]", TLC: R; = 0.27 (DCM/Hex, 2:1).



a saturated aqueous solution of NaHCO3 (80 m ), and
Et OAc (100 nL). The layers are separated and the
waoueonussphase is extracted with Et OAc (2 x 10BCTrEP2006/070046
The conbi ned organi ¢ phase is washed with H2O (3 x 60
m) and brine (60 ni), driegg(Na2SO4) , filtered and.
concentrated. The residue is purified by silica gel .
col utm chr omat ogr aphy (DCM fol | owed by |
crystallization from DCM Hex to afford the t|tIe
Step 4,5, 63 5bimethpxyophenyllcarbamig acid dert-butjesterT ¢ Rf = 0. 18
(DCM Hex, 7:3). Step 11.4: '
2-1 0do- 3. 5-di met hoxy- phenyl )-carbamic acid tert-butyl
A sobdipg of Ali-tast.putybicatoonatet (BBGt ¢l 312 mreeh (-B4equiitin THF (100 mL) is
adde?nie' a_s8luflo® i35 dﬂne?l%ﬂ Qmwtﬁ@g 'ﬁo%ﬂﬁ%ﬂ i AR B0 mL). The

mn) to a cold ion

reaction mixirads Higaiedptee luy -f@ra?albaﬂioweddpdcmém IRT: ytirred tavernight, and
conckrtrated. 9Thé9es‘HUé' is plaRitibhd 6&{%8?'0&%&?@0 ) Qr'i&ﬁ%rb (500.mL). The

at nospher e. mxture 1s stirre
layerg e SRaTated| @nﬂemetaﬂuﬁawwh@se @aem@cteﬂknmﬁuﬁ@%p & X 100 mL) The

comBifidd bHRNRTBAL fso\%éiﬁd' ﬁm%bm %I' @Lte 1bbemy)6||-||2@’\’and bnge dried

reaction m xture. resul ting ark m xture i's
+ (Na:%@4) o filterae ﬂndr@némtraé@d r@@e(readwz)s Rwfiemt mtflthremmw;th hexane to
a +t
srerd U ABISIRCEN QORISR ML Roaquamue e o
phase i's washed W|th H20 (3 x 40 nL), and brine (60

opy Bfberazin-1-yl)-

EPENIEHNhS X gkUre2: 1) to prOV|de the title
conpound ESI - MS: 380 1 [M—|]+ TLC. Rf 0. 27
(DCM Hex, 2:1).Ste
The (lt? @’WWH@WP@F@EW anamytiaﬁh% peasedureedesciiadyin Exergle 1 ESI-
= l o 5
MS: ﬁsﬁ@byé‘,a@rﬂ\g% . QR) .’fﬁjﬁlgm M% %Mﬁgﬂ@ﬁﬁ@@a 9:133bEM/MeOH
+ 1 % bHgYi @h7)f 3, 5- di et hoxyam line (37.5 g, 240 mol) in
THF (600 m ). The reaction mxture is heated to
reflux for 3h, aIIovved to cool to RT stlrred
2dr hi-Id i), azire Bivie-o e grimgdine-4.6-diamine
part|t| oned betvveen Et OAC (500 m_) and H0 (500 M ).
The | ayers are separated and the aqueous phase is
The et caaepasindvs prepateddo ahalogy 10 thenprpcediing desarbed édStep 1.1: ESI-MS:

288'%23& ?’{gf@” @#ﬁ@?g(ﬁb%%‘q 1f |N | {_Ellret(jza)r(]dloo .

concentrated. The residue is purified by trituration.
anet afforq Hhetltle conpound. ESI - MVS:

o ' €(Hex/ Et OAc, 3:1). Exanple
12: 3- (2- Chi or o- 3. 5- di met hoxy- 6- net hyl - phenyl ) - 1- -

A s“ﬁﬁ%’;{ﬁéﬁf Iﬁ‘g'? %§$¥,ﬁ@' %r%?f}yl)lplgei{%%npﬁ(idpe% 20.80 mmol) and 5%

palladium on carbon (0.5 g) in MeOH (100 mL) is stirred for 2.7 h at RT, under a hydrogen

Ste

atmosphere. The reaction mixture is filtered through a pad of celite and concentrated to
afford the title compound as a violet solid: ESI-MS: 220.1 [MH]"; t,= 0.95 min (system 1).

Step 12.3: 1-lIsopropyl-4-(4-nitro-phenyl)-piperazine

A mixture of 1-bromo-4-nitrobenzene (6 g, 29.7 mmol) and 1-ethylpiperazine (7.6 ml, 59.4
mmol, 2 equiv) is heated to 80°C for 15h. After cooling to RT, the reaction mixture is



The title conpound is prepared in analogy to the
procedure described in Exanple 1. ESIMS: 554.0 / 555.0
W(D drp7176R= 3.49 min (purity: >95% system 1), PAL/EP20R5/070046

= 0.13 (DCM MeOH + 1 % NH3 aqg , 93:7). Step 12.1 :
N44 (4-1soprop g 79 .
| - pi perazin-1-yl)-phenyl 1- N et hyl - pyri m di ne-4, 6-di a
mne The title conmpound is prepared in analogy to the
procedure described in Step 1.1 : ESI-MS: 288.2 [VH +;
concerreated. oBurificatigmofrthe yesidigky sllicatgehedymn Shegmatagraphy (DCM/MeOH ,
n sjQ
95: 5)%#0@%4 e FE.'E!? Bﬁ#n?h&ﬁc{ ?{é 'QeI?]o %n?._ %Ho leag?@iwgﬁ‘lg-gé’f min (purity:
100%&y&@n1m)pﬂlcan,d= 6%[(J|ad:mde®m,@5:59.ar bon (0.5 g) in MeOH
(100 L) i-s stirred for 2.7 h at RT1 under a hydrogen
. at nosphere.” The reaction mxture is filtered through a
- Exanfifel 08; clef6i[d€4-Beelz v oipeeddin- aty theayiamirel-Pyririgintd-y1}-8-(2,6-dichloro-

conmpound as violet solid: ESI-Ms: 220.1 [MH+; tR=
iﬂ@%@f—ﬁ:?%@ﬁﬁﬁ—%tep 12. 3:

1- Isopropyl 4- (4-nitro-phenyl)-pi perazine A m xture of

4-ni trobenzene (6 W 29. 7 ) and . . _
Tre e bAIHIYIOh SEHEY i ey I8 ne Pigrerirs ﬂesa{h% injExample 2: ESH
MS: bk £623.9 MBPQ £ arodlhin. (pdityerooenalstem 1)0 RT, the
reaction m xture isconcentrated. Purification of the
residue by silica geI col utm chr omat ogr aphy ( DCM MeCH

Hef Nuﬁh@t il inYi@ihe QV6-8i@ itk

. +, y: 9
system 1); TLC Rf = 0. 16 (DCMI\/ECH 95:5). Exanple
The ﬂtﬁe colfnpcﬁmﬁdrs f)Fe'pB%ZM|a‘n@lo§?rt@ﬁ'lenpr$cedure described in Step 1.1: ESI-MS:
phenyl ami nol - pyri m di n- 4- -3-(2, 6-dichl oro-
375. E{Wbltﬁe?ﬁémnéﬁéﬁmgﬁ/‘l SHEeMY)- urea The title conpound
is prepared in analogy to the procedure described in
Exarrplez ESII\/IS 621 9/6239[M—|]+ tR= 4.04 mn

N-f4 (4 Benzyl p| peraZ| n-1 -
-yl)-phenyl 1-N - net hyl - pyri m di ne- 4. 6-di am ne The
Iron powdes (T 419p 81mimols4 paeiplis @addéchpertionvwigy ta an 84€ mpixbee dlit-benzyl-4-

(4- nltqgﬁﬁ Ha@epﬁ?érgmgégfz §yé? é% ﬁ/EFSLtOE-F ?I fé rél'_\‘fl'll"' iﬁ(anLi thQj AcOH (20

‘mL). reTmzraactlory|n)nxtpreersysmmaor|nssh @@v&ﬂ)eFC(sllmveg o om0l to RT, and
conc@ﬁﬂte%df 'ﬁ‘geul'e du% As@ﬁl@%@ ﬂﬁﬁe @?W ang &LP aﬁUe&%’%ma’@&Eautton of

enzyl - nitro-p pl perazi'ne
Na G, 2Thenlﬁvqrs e Sppqrated and the apgpEdUsquhase iy exciragtedoath F@Ac. The

combined organic phase is washed with brine, dried (Na,SQ,), filtered and concentrated to
afford the title compound: ES-MS: 268.3 [MH]"; single peak at t,= 1.30 min (system 1).

Step 13.3: 1-Benzyl-4-(4-nitro-phenyl)-piperazine

A mixture of 1-bromo-4-nitrobenzene (5 g, 24.8 mmol) and 1-benzyipiperazine (8.6 ml, 49.5
mmol, 2 equiv) is heated to 80°C for 17h. The reaction mixture is allowed to cool to RT, and
is diluted with DCM/H,O. The layers are separated and the aqueous phase is exctracted
with DCM. The combined organic phase is washed with brine, dried (Na,SO,), filtered and
concentrated. Purification of the residue by silica gel column chromatography (Hex/EtOAc,
1:1) affords the title compound as a yellow solid: ESI-MS: 298.3 [MH]"; t.= 3.25 min (purity:
100%, system 1),



m.). The reaction mxture is stirred for 1.75h at 80
C, allowed to cool to RT, and concentrated. The

wo e®eduest s diluted with Et OAc and an agueous BEI/EPEDE&70046
solution of Na2CQO3. The | ayers are separated and the
aqueous phase is exctracted Bvith Et OAc. The conbi ned
organi ¢ phase is washed wi T RO bri ne, dried (Na2SO4)
filtered and concentrated to afford the title
conmpound: ES-MS: 268.3 [M—I]+; single peak at tR= 1.30

mn (system1l). Step 13.
| enzx%k- 4( E'Btﬁlghtgl% ld)m&hwﬂﬁfﬁvgl?)ﬁ&g?hwPfee(dtorglperazm -1-yl- .

phenglatineXpypimidec4xilaea 8.6 m, 49.5 nmol, 2 equiv) is
heated to 800C for 17h. The reaction m'xture is
allowed to cool to RT, and is diluted with DCM H20.

A duspehsigrer sofar d-{6dpdd-bernyl-piparazine! -plirpbenytanpinalseyrimidin-4-yl}-3-(2,8-

dichlcﬁ'éfﬁfﬁé—g ‘%‘l%‘(}"ér Bﬁ@w“l’r 2@ 1‘5@@@9 ?1;@%?% g@?ﬁ{?ndl)s(Example 13),

palladiemcentarbore 30 fAgj,i Me@Ht(BonLjpbnd ML ﬂ&'é%dlh@ [.LbyIS$tIi"l'Bd dor 5 days at

T, Gl FRaER G EP d L i gt
' »~Pur|f|t§{mn3of2fﬁ1enneeld(xalhyl gijca d€108GIunsty shrmatggreptantD @M NHa |n MeOH,

95:5) %f%)rcts thﬁlt' %:pgglf)ﬂ& a%%ﬁ@%%xﬁ%%Wé %%zﬂé{ we]*; te=3.39 min

(punt? WOQ@ shstehspensi on of
1-{6 [4 (4- benzyl - pi perazin-1-yl) - phenyl am nol -pyrimd

in-4-yl}-3-{2, 6-
Exanfhi€hl o5:0- %r('é ChisRL S Gimih R et HYREMBHY) -11{6-(GRfih¥thy ldfrfitbmethy!-
100 161 mml% Exanpl e 13), palladium on carbon
henyl ” HCl (37% 16 m ) is
sti rred for 5 days at RT, under a hydrogen at rmsphere
The reaction mxture is filtered and concentrate

The B{er ¢GMRAXNT % PEsPaFasIn A0S agY dO e RIOCFYE g’@ﬁcrmdumﬁxample 2. ESI-

MS: 485 @nag 700 MR}t £ BEY RN (Dlnity:i 100ME Spbte@ST)5) affords. the
title corrpound as a beige solid:. ESI-I\/IS 532.0 / 534.0

[ MH] +; tR- 3.39 nmin (purlty 100% system 1). |
4-ethyl-piperazin-1-yl})-

Or y -

z RPNV T TREMETWHOR phenyl am no) - pyrim di n-4-v
p- i -methyl-urea The title conpound is prepared in
anal ogy to the procedure described in Exanple 2 :

The titls) aaipousd i9 prepager. 0 qnaiqoy;to ﬂ'F&PGJCG@”m%S?ﬁthM ipyExample 2 ESI-

| e
MS: é&g(?@ n%%%t@q](s]%e t:,’r?farﬁﬁ rgg%r;t 0% A, 2ytainor)0- 3

-f6-f3-(4-ethyl - pi perazin- 1 -onhenyI am nol -
Exampld 17! %'—(Q:é‘ﬁlé’ljo)ié—dfn@ﬁ%%-%%%!-phenyl)-1 -methyl-1-{6-[4-(2-pyrrolidin-1-yl-

ethoxy)-phenylamino]-pyrimidin-4-yl}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 2. ESI-
MS: 541.0 / 543.0 [MH]"; t.= 3.66 min (purity: 100%, system 1).

Step 17.1: N-Methyl-N'-[4-(2-pyrrolidin-1-yl-ethoxy)-phenyl}-pyrimidine-4,6-diamine

The title compound is prepared in analogy to the procedure described in Step 2.1: ESI-MS:
314.1 [MH]"; t.= 1.15 min (system 1); TLC: R; = 0.15 (DCM/MeOH + 1 % NH;™, 9:1).



The title conpound is prepared in analogy to the
procedure described in Exanple 2 : ESIMs: 540.0 /
woAR70717MH] +; tR= 3.74 min (purity: 100% systROT/EP2006/070046

Exanpl e 17:
3- (2- Chl oro- 3, 5-di et hoxy- 6giret hy] - phenyl ) - 1- net hyl -
f6-r4-(2-pyrrolidin-1- erthoxy)
phenyl am nol - pyrim din-4-yl >-1 -nethyl-urea The title
conmpound is prepared in analogy to the procedure
described in Exanple 2: ESIMS: 541.0 / 543.0 [MH +;

. i ' Maswatem 1). Step 17.1 :.

y -yl - et hoxy) phenyl | - pyhm
i di ne-4, 6 di ami ne The title conpound is prepared in

The ﬁféaéoﬁ’/r%%uhﬁ id n%;efe%%%%l%gg?&ﬁ{e' g8&kdure Se&PRibed Etep 1 R% ESI-MS:

ESI mn (system1l); TLC
207 HMHITS LOOBVF MNHd:Hg, 9:1).Step 17.2:
4- (2- PyrroHdi n-1-yl - et hoxy) - phenyl ami ne The title

conpound is grepared i n anal ogy to the procedure
Exampie. i18e i3 HO p-di EEGNOXYED-ME Ay |-h “,_. emj 1_- O ~fluoro-4-(2-

C16-r3-f1 uor o- 4- ( 2-
The fi})ér &ﬁ"\?cﬁlnﬂ id pVépa?éd“ﬂ%1d§§QBXﬁé‘B}d%@éulﬁydésﬂﬂlt%dnm‘liﬁmmelz ESI-
urea The title conpoun ared in ana
MS: 565, L83 P OMBHu e RN GOHDT A0Bkesvslen B, TEGH Bir upbEMMeoH
+1 TE%BQF%&M_“Jr tR= 3.96 mn (purity: 100% systeml);

0.38 (DCM MeCH + 1 % NH3 aq , .92:8). Step

rﬂnlmne% Glamlne

prepared in anal ogy to the procedure described in Step

The E}zteccorﬁﬁlunygs g@e%%@,\)}l%qgﬁﬁ;lmg e dlrd dgg&%srﬁga? 1.1: ESI-MS:

332.2p413Y"; t.= 1.30 min (system 1); TLC: R;= 0.37 (DCMIMeOH +1 % NH;™, 99:1).
3- Fl uoro 4-(2-pyrrolidin-1-yl -ethoxy)-phenyl am ne A
suspensi on of
Step 18[ 2 3(Fludrbuet2epyirolidinr1oyiebrmirgxyienglabing - pyrrol i di ne (
1.25 g, 4.92 mol ) and 10% pal | adi um on carbon (0.2 Q)
in EtOH (20 nL) is stirred for 1h at RT, under a
A smhy&isﬁtgﬁﬁf at[mzﬂbabea-mﬁb@hemy etbiyl]-lpiyptbimilre {1s25 igl ¥4eg2echmol) and

45 S B LA B RUE 4 3 e Broger

atmd3pléltem The( mti@'nnﬂ:)ture is filtered through a pad of celite and concentrated to
afford the title compound as a brown oil: ESI-MS: 225.1 [MH]"; t,= 0.80 min (system 1).

Step 18.3: 1-[2-(2-Fluoro-4-nitro-phenoxy)-ethyl]-pyrrolidine

1-(2-Chloro-ethyl)-pyrrolidine hydrochloride (1.2 g, 7.0 mmol, 1.1 equiv} is added to a
suspension of 2-fluoro-4-nitrophenol (1 g, 6.4 mmol) and cesium carbonate (5.2 g, 15.9
mmol, 2.5 equiv) in DMF (20 mL). The resulting mixture is heated to 80°C and stirred for
18h. Additional 1-(2-chloro-ethyl)-pyrrolidine hydrochloride (1 g) is added and the mixture is
stirred for 3h at 80°C. The reaction mixture is cooled to RT, diluted with EtOAc and H;0.
The layers are separated and the aqueous layer is extracted with EtOAc. The organic phase
is washed with H,O, dried (Na,SQ,), filtered and concentrated. The residue is purified by



Step 18. 3:
1-[2-(2-Fluoro-4-nitro-phenoxy)-ethyll-pyrrolidine
wAa.2q020ATEDr 0- et hyl ) - pyrrol i di ne hydrochl ori de PCWEPR20g6/070046
7.0 mol, 1.1 equiv) is added to a suspensi on of
2-fluoro-4-nitrophenol (1 Jar. 6.4 mmol ) and cesium
carbonate (5.2 g, 15.9 mmol; 2.5 equiv) in DMF (20
m.). The resulting mxture is heated to 8OOC and
stirred for 18h. Additional
silical ggl2calima rawemaipiiappy r(PGIM/MeR hydir%cNHm?l 5] ta pgc)wdes the title
Xk dfo
comi e eblisoll  ESLfIs, bl MHT o o7 R (R L QR R 05
(DCMMECHR ©1 FINH f'ag86% are separated and the aqueous :
| ayer is extracted wwth EtOAc. The organi c phase is
washed with H2O, dried (Na2SO) , filtered and
Exang@cent t&t ed. 3Th6-DicdomeR5dBngihmiyviphedyibd g64[4-¢bethglpiperidin-4-yl)-

colu chr omat ogr.aph DCM MeOH + 1 % NH3 aq, 95:5) to
m&%@@%ﬁr@ﬁéﬁ%ﬁﬁ@%asayellowsohd ESt - MS:

255.1 [MH+; tR= 2.57 mn (systeml1l); TLC. Rf = 0.55

: MeOH + 1 9% NH3. a 95:5).. Example 19: . . )
Tre &2 SoREE e Sreaie L AR oR o RGPy OEPatpes I Exgely 2 ES
' -MS: 538.9¢ 66018 MMKA]'Y t)-3.85 min (purlty 100%, system 1); TLC: Ry = 0.14 (DCM/MeOH
Phen;élamnl pyrimdin-4 yIH-methyI urea The title

Sk s prepared in anal ogy to the procedure
descrlbed in Exanple 2: ESIMS: 558.9 / 560.9 [MH +;,
tR= 3. 85 m n (purlty: 100% system 1), TLC.. R =.0.14

1 Eth -4 nyN -methvhpyrunidine-4 6-diamine

N-f 4- (1 Et hyl - p| perldl n- 4 vi ) - phenyl -N - et hyl - pyrimd

ine-4,6-diamne The title conpound is prepared in
The W?a‘l’%'@ﬁpum I3 REePRredCB dnRlegy s hrimseepdure dgsepbed in Step 1.1: ESI-MS:
312.EHMG = 3. e R, 3 02 OOMADA 1% NHg

ﬁ\h7]"/5 %%&EM&rﬁ%’\'ﬁ‘:&é} acﬁ, (8 Step 19. A:-NI% o8]

4-(1- Et hyI pi peridin-4-yl)- phenyl am ne A suspenS| on of

eridine (0.8 g, 4.92
5 341@@%? h (0.1 g) in EtOH (10
‘nmL) is stirred for 3h at RT, under a hydrogen

re r r
A sug%éﬁgﬁfh:g e1I ethghfﬁl r‘ﬁf?&&; ﬁkl ?érgf r?eTLOSS ,EJ rﬁﬁjmlg RHhEUBB, Balladium
on caripen (.4 )0y EOH (98 rylel is cirradnforcd ahBT ogméqﬂw hydpepgrvattiesphere.
The feattidh Midure is filtered through a pad of celite and concentrated. The residue is
purified by silica gel column chromatography (DCM/MeOH + 1 % NH;™, 95:5) to provide the

title compound. ESI-MS: 205.1 [MH]": TLC: R; = 0.29 (DCM/MeOH + 1 % NH;*, 95:5).

Step 19.3: 1-Ethyl-4-(4-nitro-phenyl)-piperidine

Sodium triacetoxyborohydride (3.1 g, 14.6 mmol, 3 equiv) is added to a cold (5°C) solution of
4-(4-nitro-phenyl)-piperidine (1 g, 4.9 mmol) and acetaldehyde (0.82 ml., 14.6 mmol, 3
equiv) in DCM (20 mL). The reaction mixture is stirred for 1h at 5°C and then diluted with
DCM and a saturated aqueous solution of NaHCQO;. The layers are separated and the
aqueous layer is extracted with DCM. The organic phase is washed with brine, dried
(Na,SO.), filtered and concentrated. The residue is purified by silica gel column
chromatography (DCM/MeOH + 1 % NH,™, 98:2) to provide the title compound as a yellow



atl, 95:5) to provide the title conpound. ESI- NS
205.1 [MH +; TLC. Rf = 0.29 (DCM MeOH + 1 % NH3 aq ,

w@2003)7178t ep 19. 3: PCT/EP2006/070046
1- Et hyl -4- (4-nitro-phenvi)-pi peridi ne Sodi um
triacet oxyborohydride (3.1 ., 14.6 mol, 3 equiv) is

added to a cold (5C soluti oﬁ of

4- (4-nitro-phenyl)-piperidine (1 g, 4.9 ol ) and
acet al dehyde (0.82 nL, 14.6 mmol, 3 equiv) in
| ESHMST235.1 BAIdY i tam 2B4min (eusity: 83%. $ystem o} TLE: Ry = @d“aGRFWMeOH

+1J%Med with DCM and a saturated aqueous sol ution
0 The | ayers are separated and the aqueous
P q

| ayer is extracted with DCM The organi c phase is
s‘p :thI elednrmed(l\la2804) , filtered and

' e is purified by silica gel
col um chr omat ography (DCM MeCH + 1 % NH3 aq , 98:2)

A solyfia G 3t HiS, (265, R fR ARG (gt Pantd LA of oty RO, (2.1 mL)

in Ac"Cll-C(Z(R‘nL?afé ddded RehLdMm@EHy and d%p\ﬂlﬁ tacy s@&]cm) of Gptwylplperldlne in

peo S i 5 BB R4 25 ) T £98,Blpo oo b i

addeaf (noocmlingNpPpied; Antérnal tgmpearatiicOredcPes rﬁlQ)‘C)ar g haoree@tlon mixture is

oA AR o AHBRLATES P 0340l stion s o

(150t pret etteactedosittoBCR00The diganic phose s Wased VelttObrrrLe) diigd (Na;S0.),
fllter?cg g@ﬁ cg)ngﬁ(ﬁ%?éd nE]'hQF}BJslh g’ls Hllif%r ntﬂj trﬁ@rgpﬁ #H Ef 9 to afforij the title

The reac I on m

compaun@fBs pyalioedotict BSIHKS! 2. éiMH]lOQ @42 m@dﬁ)’&wmjé}d by

addition of solid NaHCO 3 (150 g), and extracted with

DCM The organi c phase is washed with brine, dried
Exari¥a230 ) 3-(2 §iDidhidred, sdichetionxg - gethyFhd6-[4 6i-ethel-piserazin-1-yl)-

rified by:trituration in Et20to afford the title

M&&%@%‘#&E"—%%@%’sond. ESI-MS: 207.1 [MH + tR=

2.42 mn (system1). Exan'pl e 20: _
The gtlé &bwgog'{cﬂ?l prBPzﬁ'S? é&f"ﬁqi (ﬁy TB“&?Q edLre des crlggéj TnlEiampEe 2. ESI-
MS: ey I5aBiSMH] Y= 3168 min ¢huyity>100%asyBteen ).t | e conpound

is prepared in analogy to the procedure described in

Exanple 2: ESIMs: 573.9 / 575.9 [WMH +; tR= 3.69 mn
Stepl 21 1 N-EihyL RO (4t DiBetdzin-1-y)-phenvl]-pyrimidine-4,6-diamine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
327.2 [MH]"; t;= 1.5 min (system 1).

Example 21: 3-(2.6-Dichloro-3,5-dimethoxy-phenyl}-1-{6-[2-fluoro-4-(2-pyrrolidin-1-yl-
ethoxy)-phenylamino]-pyrimidin-4-yl}-1-methyl-urea

The titie compound is prepared in analogy to the procedure described in Example 2: ESI-
MS: 578.9 / 580.9 [MH]"; te= 3.79 min {purity: 100%, system 1).

Step 21.1; N-J2-Fluoro-4-(2-pyrrolidin-1-yl-ethoxy)-phenyl]-N'-methyl-pyrimidine-4 6-diamine




Step 20. 1: N-Ethyl-N -r4-(4-ethyl-piperazin-1
-vO phenyH pyrim di ne-4. 6-di am ne The title conpound
wo soopoepar ed i n anal ogy to the procedure descrPOEEPI006/070046
Step 1.1: ESI-MsS: 327.2 [WMH +; tR= 1.5 min (system
1). Exanple 21:
3- (2. 6-Di chl or o- 3, 5- di met ho®Y= phenyl ) - 1- (6-f 2- f | uor o- 4
-(2-pyrrolidin-1-yl et hoxy) - -
phenyl am nol - pyrim din-4-yl)-1-nmethyl -urea The title
The titlergoopodnd & preparad anl analogintdl the\proaeduteedgrcobed i 8tep 2.1: ESI-MS:
332 d@ﬁ_ﬁri bed in Exanple -2: ESIMS: 578.9 / 580.9 [IVH +;
2t —3.79 mn (purity: 100% system1l). Step 2 1.1:
N-f 2- Fluoro-4-(2-pyrrolidin-1
- n -

' ,’r]]i di ne- 4, 6-di am neT
ogy to the
procedure described in Step 2.1: ESI-Ms: 332.2 [ MH +.

Step. 2 X . -~
A suSheBRieh, 6 Fp4 Byare TP RSO - RY UL RYT i 1 98 - mmob and
10% pabaxtursei on cedbon (0.2 g) in MeOH (40 mlL) is stirred for 0.5h at RT, under a

1-[2-(3-f ~4- nitro-phe . . Li di :
e S OISO s Y WRLEHE S0l o an
. .concéntrakdeQiel predddenth titls compouret! ESIEMS:. 2525. BIMHRT, t. =1 A@Emia (system 1).

hydr ogen at nosphere. The reaction mxture is filtered
through a pad of celite and concentrated to provide

Step bN8: 13 {BFLOAPLHIG-pHaBbxYBthyAdyrrdlididd] ; tR= 0.95 min
(system1l). Step 2 1.3: :
1-r2-(3-Fluoro-4-nitro-phenoxy)-ethvn-pyrrolidine ‘

1-(2-ah|6%-&hylrbsawcﬂmmﬁl hydpdhichdiedi2ng ghyidrpedrhelr 10 eqadivp i) added to a

1. [ is a 0.a mxture of

.. 15.4 , 1.3 ui v dt
mixtu of GOROISrS OB ARSI & Bl ol =Per SRSt catpopals (] 9 279
mmoﬁgsbwrﬁi)% DmFll(tztg ,mLZ)Y:merraaht_ingzﬂﬁthﬂ I4i he)atsgggwfc ((?46 stirred for 3h.

. e resulting mxture is heate

The Gekion, e S cooRe Ko thesh SIHST 8 DEVTHT ERO: o' leg layers are
sepalai@ant thetRtheddd RyEIY eatsbté® With DOM.| Aye bRyanlcephase is washed with

. separat eg ang thi a(gueous | a ng_l s _extract e_g th..DCMI |
brine AP0, BHASE NS CORSTIERICH: (THeBFT e St PRAUBLHS) column
chromatﬁbi_a:pﬁy @lﬂCﬁllvMe(DIlElﬁCel% Netk ¥ do7:Te ;If:@vﬁdied U@6igsofithe itifllé E/dnpound as

Il1ca c mat ogr \ L + ) e
o cofgsh <5 OB HE YR BT RT5R00N, G MBS B e -
0.40 BSCRNIEHH +Yeld s @lizg. ESI-MS: 255.1 [MH +; tR= 2.55
y

mn (purity: 93% system1l1); TLC. Rf = 0.40 (DCM MeCH
+ 1 % NH3 aq, 93:7). Exanple 22:
Examibité 226 3008 bRABr33 B:-dimBRbRAYNNe

-pirperazin- I-v -2Z-ne oxly-
xy-phenylaminol-pyrimidin-4-yi}-1-methyl-urea

1 -metho-

The title compound is prepared in analogy to the procedure described in Example 2 API-MS:
589.9 / 591.8 [MH]"; t.= 3.59 min (system 1); TLC: Ry = 0.13 (DCM/MeOH + 0.5 % NH,*,

95:5),

Step 22.1: N-[4-(4-Ethyl-piperazin-1-yl)-2-methoxy-phenyl]-N'-methyl-pyrimidine-4,6-diamine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
343.2 [MH]"; t.= 1.30 min (system 1).



phenyl am nol - pyrimdin-4-yl)-1 -nmethyl-urea The title
conpound is prepared in analogy to the procedure
walemanitoerd i n Exanple 2 API-MS: 589.9 / 591. 8 PO&HEP2006/070046

tR= 3.59 min (systeml1); TLC. Rf = 0.13 (DCM MeCH +
0.5 % NH3 ag, 95:5). Step 2%5_
N-[ 4- (4- Et hyl - pi per azi n-
-yl') - 2- met hoxy- phenvH- N - rret hyl - pyri m di ne- 4. 6-di am ne
The title conpound is prepared in analogy to the

Step 22 delArEthyiminerazinedr-vl)2-methoxyrphenvieming/s:  343. 2 [ MH] +;
tR=1.30 mn-(system1).Step 22.2:
4- (4- Et hyl - pi perazi n-1-yl ) -2-met hoxy- phenyl am ne A

A sugpespienif dretlif-4-(3-methoxy-4-nitro-phenyl)-piperazine (4 g, 15.1 mmol) and Raney

Nlck%é?%ym%)ﬁgﬁmg%ywﬁ ckeﬁ@?qgﬁfwl ?Jn .r%?rl{)/?éd@eﬁfgﬂ%?%)here. The
reactéqri mixddref tsr filleped thratigiRe, padrdérceértehydd o@enemmmgfferd the title
comp fAd a‘éaacﬁrgﬁﬂ ol BSIHNS: i% { g\h@fmtg‘dg. n‘ﬁHQ&bs ag of

I'te and concentr at he t1'tle conpound
asabrovvn oi | : ESI-I\/IS 2362[M—|]+ tR= 0.95 mn
' )

y i oo y pi perazi ne The
title conpound S prepared in analogy to the procedure

Theg S%é;'n?%dréil %p?%ﬁ%e%lrba%algqyn{&'\ﬁs)& E%Wcirbec'i:'xn gpep 248.3: ESI-

MS: B6g.4{MHM}F et hyl - pi perazi ne-1 -carbonyl ) -
phenyl arni nol -pyrimdin-4-yl}-1 -nethyl-urea The title
conpound is prepared in analogy to the procedure
Exanagle c23:bad2 jerDitxamnied . 6-dénehoARHdny)-3 98+ 8-(4-eth§BpiBedabdik M -carbonyi)-
3,58 mn (p rltgfh P4 8% system1l1l); TLC R = 0.47
—+7= Step 23.1:
(4- Et hyl - pi per azi n- 1 yl H4- ( 6- net hyl am no- pyri m di n-4-v

The b RS SIS 3 9ASo8 SAL BNl S oAt de e 2oa: e

MS: 887.81/i589.8[MH]'; t;= 3.58 min (purity: 94.8%, system 1); TLC: Ry = 0.47 (DCM/2N
d& - et h}/l am no pyhm di n- 4-yl am no) - benzoi c aci d

NHSP ‘5@ 2.33 nmmol ), Nethyl - piperazine (0.33 ni,

2.57 mml 1. 1 equiv), DVAP (7 ng), and Et3N (3.3 ni,

23 3,_mmol , 10 equi v) in 1DI\{F (25 nL), at RT agd unider

meth@ho.ﬁéT for 1h d| I ut ed W th Et OAc and vvashed wth H2O
e aqueous Iayer is extracted with Et OAc. The
conmbi ned organi ¢ phase is washed with brine, dried

Prop{IDBcspRdnic, anhydride (50% in DMF, 2.72 mL, 4.7 mmol, 2 equiv) is added to a

solution of 4-(6-methylamino-pyrimidin-4-ylamino)-benzoic acid (0.570 g, 2.33 mmol), N-
ethyl-piperazine (0.33 mL, 2.57 mmol, 1.1 equiv), DMAP (7 mg), and Et;N (3.3 mL, 23.3
mrnol, 10 equiv) in DMF (25 mL), at RT and under an argon atmosphere. The reaction
_mixture is stirred at RT for 1h, diluted with EtOAc and washed with H,O. The aqueous layer
is extracted with EtOAc. The combined organic phase is washed with brine, dried {(Na,SO,),
filtered and concentrated. The residue is purified by silica gel column chromatography (DCM
— DCM/2 N NH; in MeOH, 86:14) to provide the title compound as a yellow foam: ES-MS:
341.2 [MH]"; t;= 1.00 min (system 1); Ry = 0.33 (CH,Cl»/2 N NH; in MeOH, 9:1).

Step 23.2: 4-(6-Methylamino-pyrimidin-4-vlamino)-benzoic acid




filtered and concentrated. The residue is purified by
silica gel colum chromatography (DCM (r) DCM 2 N NH3
WO ooeQ452 86: 14) to provide the title conpoundP@EER2006/070046
yell ow foam ES-MsS: 341 .2 [WMH +;, tR=1.00 mn (system
1); Rf =0.33 (CH2C12/2 N Ngg .in MeOH, 9:1). Step
23.2: 4-(6-Met hyl am no- pyri mdi n-4-yl am no) - benzoi c
aci dThe title conpound is prepared in analogy to the
orocedure described in Step 2.1 : ESI-MS: 245.0 £%+;
The &R—anmlnﬁjl‘h p(@?quémarrplogggﬂﬁ k}_rogepurgdggcnbed in Step 2.1: ESI-MS
245, @m]cnlgﬁgg%,ﬁ 1§)steh RPXy- phenyl ) - M- f 4- (4- et hyl - pi pera
LTI INEC uorophenyl ani nol-
pyrlmdln 4- yI) 1- msthyl urea The t|tIe conpound IS

-3-fluoro-

phe Qhumg,‘};px mmﬁﬂdtmmhl&greiLC Rf = 0.20 (DCI\/!I\/EO—I + !
1 %NH3 aq, 95:5). Step 24.1 :

N-f 4- (4- Et hyl - pi perazi n-1-yl)-3-fluoro-phenyl|-N -neth
The title pympatindi is @rehaBedlinaariatmyyTthdhe ptdcedmmmmihbd ig Example 2: API-
: i L eSCAI
s: 87 267580 DT ¥ b Uy RE e DETEC' 8302 Gffibveon «
" -1 % NAGEH@sZ). a M crowave apparat us. The crude product S
purified by trituration in EtQAc to afford the title .
conmpound: ESI-Ms: 331 .2 [MH+. Step 24.2:
Step 44(14hﬁt4tmlEtml@ﬁ:readz.m1-l;md flucBo-bherl N pheH pfiinitine®d, 6-diamine
suspensi on of
1-ethyl -4-(2-fluoro-4-nitro-phenyl)-piperazine ( 1.24

The gne I;Smbomimhs) pmpdrdaarreyn&bgv&i tr(elardaseedurbrud‘deﬁbéd i Step 2.1, but

tirred for r. a hydrogen at nospher
siing 1% ES3Eon, VL BF 05 @t B T80 Gt A DGG A FRFaGHUS.  The orue
prodgctlid p@ifiad Gy eaoeEoh (nEtelctto affbidanel tlﬂeheorhpdidrﬂ ESPMISUBEH.2 [MH]".
as a purple oil: ESI-Ms: 224.1 [MH +; tR= 0.90 nmin
(system1). Step 24, 3: .
Step P4 ByU-Eihy-pigekari- 0y} -Filore-phévemanging ) - pi per azi ne
_N-Et hyl pi perazine (0.96 niL, 7.6 mmol, 1.2 equiv) is
added to a m xture of 3,4- difluoronitrobenzene (0.7
A susbendior 2f Methyl-aiRHfiperoas sitroiphesyippipeaging 1(1724 @, 11521 Emmol) and

rRandyy Riokefy(Bf edhhic Mo A0, Ll 1t e g€ dgh flo Rt Under o Rycrogen

atmodpthartedTh tdactidOndadreeis tfitaridetirotighha PaiVlof Thite aangadtingentrated to

atork i Rumer i 60 PR PSS (8 ML o 990 2y [ )

gel - col um chr omat ogr aphy ( DCM I\/EC]—| + 1 % NH3
Step 24.3: 1-Ethyl-4-(2-fluoro-4-nitro-phenyl)-piperazine

N-Ethylpiperazine (0.96 mL, 7.6 mmol, 1.2 equiv) is added to a mixture of 3,4-
difluoronitrobenzene (0.7 mL, 6.32 mmol) and potassium carbonate (1.74 g, 12.6 mmol, 2
equiv) in DMF (10 mL). The reaction mixture is stirred at 90°C for 17h, allowed to cool to
RT, diluted with H,O and extracted with DCM. The organic phase is washed with brine,
dried (Na,SO,), filtered and concentrated. The residue is purified by silica gel column
chromatography (DCM/MeOH + 1 % NH,;*, 97:3) to provide the title compound as a yetlow
solid: ES-MS: 254.1 [MH]"; t.= 2.65 min (system 1); R; = 0.30 (DCM/MeOH + 1 % NH;*,

93:7).



aq, 97:3) to provide the title conmpound as a yel |l ow
solid: ES-M5: 254.1 [MH +;, tR= 2.65 mn (system1l); Rf

WE 20780 76DCM MeOH + 1 % NH3 aq, 93: 7). Exanpl e PSI/EB200&070046
4-Di chl or o- 5-met hoxy- 3-trifluoronet hyl - phenyl)-1
-f6-r4-(4-ethyl -piperazin-1g-
yl) - phenyl am nol- pyri m di n- 2 yl >-1-net hyl - ur ea
Phosgene (20%in toluene, 0.54 nL, 1.0 mmol, 2.0

equiv) is added to a soI utlon of 2, 4-
Examnlaﬂﬁr&&.ﬁ- & o igtiyHphe §6-[4rBeethy]-piperazin-1-

yl)-pHen@ i lpynﬂad%m@%'wr)n |&’ﬂe9xane (2 ), under a
niirogen atnospnere. € mxture is heated to refl ux,
stirred for 75 mn, allowed to cool to RT, and

Phos%@ﬁ‘@gﬁﬁ%% %’Iuéﬁb VREA L, I irRSIUbd B6LIWOL  flided to a solution of 2,4-

| or 0- 5-
d'0h|ﬁ@t516?ﬁ§)105¥'5rtr'ﬂl!mfém©ﬁhﬁlﬁhwe Mﬁ@nmg R araele 1i% eaddet dioxane (2
mL), Q.Q{d F%nnWo &n s ﬁ%nyl égted\l'to rﬁfll.’x stu;n.ledn for 75 min,

| perazin
aIIOWﬁd t&p 60Qj| énﬁﬁep%ﬂ%@onegntr@edon m'ﬁwo ﬂhépr@sultmg)rﬁog@& 4-dlchloro 5-
meth&ye@ t@fﬁ.roﬁ)mét Tﬁ&;h@hylegcﬁﬂgﬁqg%dHQ@?Bmﬁn Riidd g,gg rBOM% sal&tlon of N-

I'on m xture Sstirre
(4- (4fedryl-elpsrazln wvl)-eherylh -raetbyl-rysmiine-48cdiamingt €th6nimgy DA mmol;

prepﬁ'@ﬁloriasé@tsltg bEE) FIHEGAYSH l‘BEJLEH% | PBeCh MR Satmé ere. The reaction

aqueous l|ayer |s separate f and extracted t
mixtuig tish S 2oTHhED o€ JansS Iprallowed do waslhtedRTvi and wmtedewnh DCM and a

satur‘aféd éjqrtfeyﬁg§94 ?lon of NEH@bedTﬁé‘ggG%Uéqaiér% %Q% arated off an extracted

Trituration of the resultin ortions
twicenwith QM) J@etwamptnf@sedmmdd VE b, i) mSPM—I]thered and

conc%ﬁ?atéd 1Eﬁhfbtu€)ﬁ%f' t‘hﬁ re§7lgi’| %\S Whl?}epcﬁmﬁ'@m ! nOH Yiglds, the title

| or o- 0Xy uor o
compgyngt ESHMST 5987890 MHa ttest 5. OIﬂIBI’PLlfL\) %780, ami@rd o a
solution of N-(2,4-dichloro-5-
met hoxy-3-trifl uoronet hyl - phenyl )-acetam de (104 ny,
Step @534 2 4aDishprg-5-nietiidhty(3Btriffigromathivianilisgéi rring for 3.5 h
at. 80 0OC followed by cooling to RT, the solvent is
evaporated and the residue is taken up in EtOQAc and a
A2 %Buiuﬁbreabfd@tédmsueﬁeﬂ Utﬁﬁbmnlc)fls Neld€d3o A lselusien af AN-¢xj4-dichloro-5-

RS ' B RR,  rd  e) EBtp ) At

stirriffg fare3.8ch ah80 cEntodioved tbg doofimte Thdhe lselventt iseevaporated and the

resudfit)g @%ﬁ%ﬁi u%ﬁl?lthE% 2%(? %/ %ig?{ews%%lgo%ggutlonsomﬂﬁé&{Slth%ngeparated

aquebki§ Tayér B extrasten Bvicee it BLOBet Theé lorgananphdses -aué evaghed adth brine,

criecdrFESD, Auciob Sy PrPlotratt moYcn s e SompRHRsi EGIMS; 2591260

[M-Hfg = 4. SONWfBYS)emnateFL(h R; = 0.54 (EtOAc).

Step 25.2: N-(2 4-Dichloro-5-methoxy-3-trifluoromethyl-phenyl)-acetamide

A solution of N-(5-methoxy-3-trifluoromethyl-phenyl)-acetamide {233 mg, 1.0 mmol) under a
nitrogen atmosphere is cooled in a ice-bath (precipitation). Then 1.93 mL of a 1 M solution of
S0,Cl; in DCM are added. After 2 h, another 1.93 mL of the SO,CI, solution are added and
stirring is continued for totally 4 h at 0 °C. The suspension is diluted with DCM and a satu-
rated aqueous solution of NaHCQO;. The separated inorganic phase is extracted twice with
DCM. The organic phases are washed with water and brine, dried (Na,SQy,), filtered and



ni trogen atnosphere is cooled in a ice-bath
(precipitation). Then 1.93 nL of a 1 M solution of
weaRTh2i7sn DCM are added. After 2 h , anot her BCEBBPIUL6/070046
of the SO2CI 2 solution are added and stirring is
continued for totally 4 h ab 0 0OC. The suspension is.
diluted with DCM and a satu Pat ed aqueous sol ution of
NaHCO3. The separated i norgani c phase is extracted
twice with DCM The organi ¢ phases are washed with
concepitaded. fFriumniaheomatogeghy Kb@@@e))EtOAci T8k peavides the title compound:
GeNtal @9Raph
o e Gt s T B
(DMS@Hs I\H 1300 HsCB@@!{(MHl}C) 7845, FRf,enyr-) @82& HNbx/ Et OAc,
1:1); 1HNWR (DMSQM 6) d 2.13 (S1H3C)1 3.88 (s H3O),
7.84 (s, Hphenyi), 9.81 (s, HN). Step 25.3:
Step R6 BSNNBtMethgxyS3-triflubtonetindrebérl)-arletamitie acet ani de Aceti c
anhydride ( 1.22 m, 12.8 mmol) is added during 10 m n
to a solution of 5-nethoxy-3- trifluoronethyl-aniline
Aceti¢ 2anB@rige (1220mlom®18)mmol) ibdrmled fib@ 101 hinab aasolution of 5-methoxy-3-

v TR G20, B Bt o P Tl gps 3

© -After @0rminFt IRT, hekaren(10wals si atglediunt the buspeeasibe isastiered: far 20 chin. Filtra-

tion, &ngézﬁl?%%g%éég a%afrﬂggg%dgﬁmsggﬁ%:&éogr% Bp:' 123-124 °C; |
API-I$8 e2845H]*; TRCVRE 1 6:27-(BlekiEt®Ac o Bnet hyl - ani | i ne
Hydr ogenati on of a solution of
3- net hoxy-5-ni trobenzotrifluoride (6.19 g, 28 nmmol) in
Step BB @H5MetBoxyt3-triflnotohetipi-asiémce of Pd-C (0.62 g , 10 %9,
renmoval of the catalyst by filtration and
concentration in vacuo of the resulting filtrate gives
Hydrodemationt bea solofiauoid3-mafioxiS:-nitt&iEnzdrifloride TETS dRri28-mMolf in MeOH

(140 7} B Bl £ 06219,19 i SIgAEL R eyt gy fifgtion ancl

concehtradiod ir6 vabivanmfilee resoiting ditetogives the title compound: API-MS; 190 [M-HT;

TLC%L%f%ﬁﬁ%perazm l1-yl)-aniline (1 g, 4.88 mmol)

r epa anal ogy to Exanple 238, Step 238.1),
(6-chl oro- pyhm di n- 4-yl ) met hyl -amine (1 .81 g, 12.68
4 .

Step 28! N.iA: ) , : ,

A mlxture:@lﬁcﬂeﬁt—etaylpzderadml-uylg}dnma i1 IK:M &&dnraok}at(pmeaamd in analogy to
S [t e

coanf S SRR 2 0 SRR Syl B AR08 v, 1.

eq.) phbdh HA inndiskaee (16 tnhl) isrheaid ida sdledsobe tcm&lﬂCffartﬁ) The reaction

i RGN VGERH ol & Sl FLehlE SRS sodur
bicarbonateowd te lapueoust layartis eeparatediaadrextraget avithaDEMr ddhet drganic phase
is we{stéé ?{EtﬁgﬂﬁngﬁHﬁiecﬁ?soﬂiuwgﬁl?atg)f)lfiit&éd Ea%h'égﬁberﬁﬂa%ecg EDMTﬁc"é;tion of the
residue by silica gel column chromatography (DCM/MeOH, 93:7) followed by trituration in
diethyl ether affords the title compound as a white solid: ESI-MS: 313.2 [MH]"; t.= 1.10 min

(system 1); TLC: R;= 0.21 (DCM/MeQOH, 93:7).

Example 26: 3-(5-Methoxy-3-trifluorcmethyl-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yN-

phenylaminol-pyrimidin-4-yl}-1-methyl-urea




(system1); TLC. Rf = 0.21 (DCM MeOH, 93:7). Exanple
26: 3-(5-Methoxy-3-trifluoronethyl-phenyl)-1 -
w2d0d0(set hyl - pi perazin-1 -yl)- PCT/EP2006/070046

phenyl am nol- pyri m di n- 4- yI )-1 -net hyl - ur eaPhosgene
(20%in toluene, 1.62 m §90 mol, 2.0 equiv) is
added to a solution of 5-
met hoxy-3-trifluoromethyl aniline (344 ng, 1.8 mol,
1.2. equiv) in dioxane (6 nt_) under a nitrogen

Phosgene $¢Herie toligre,n].82 unle 3.9 megt, cHO teguivpfis @dded to ar selution of 5-

d t T, t
methgﬂ{: :a grﬂlugtd?net? é@iﬁ% ﬁhﬁ rﬁ@gL gerﬁTﬁét1e%EQU|§PmC&;§§% @dml_)qunder a
nitrogessatmosphere Iye mixture is heated to reflux, stirred for 80 min, allowed to cool to

RT, a'?\dlnarfnlagrlft}’atéd b C€UH8??{@P§ lmnﬁ”‘f@éﬂdeﬁﬁ‘ﬁ\éﬁ%ﬁﬁo? '&tf Ithoenreg?EtInQ oily

uene 1 s adde W se INng solu
5-mem09<;43(tnﬂlarwethmmmnaliaonyapa;e ) tsiteamg| i -addearepomion-wge iteria boiling
n . I on. 242 1) 14
solutlg_r & fi [g ge?@ Eﬁgn(gr%ﬁg E?Phén ﬁu % I gﬁg:l.lr?ef%,g]&iarimﬂe 1868 mg,
1.50 rrm:t%n 242X} iruil & ml of tlueneaihdar a nt®geC atroesphere. The reaction mix-

ture |§|sln9¥\@ gt § £ ORI 410 aﬁgwe@fbdco% {oﬁf‘% Jllﬁl e@%ﬂr@ﬁéMaand a saturated

turated aqueous 'sol ution o e aqueous
aqueb@ﬁy@plutl@n of MNeHi@d Thedagueousdayed is wieparaldd AndDExradtee twice with

DCM?{Fﬁ?gtg%(g%%és QFeew%!Q% g«gth%@ Qﬁécﬂﬁlr 6§b' eﬁﬁtér&ﬁgrﬁp&ncentrated

concen ['umMm ¢

Colufipchraeateprapndy {DCMIMeQH 149 prod4dB provides thteltélemnmun@t API-MS:
-MSi+. ) |
o el S84 AP 3y A Y MK e

27 3-(5- I\/Ethoxy 3-trifiuoromethyl - phenyl)-
3 .

phenolbnﬁwpnmmldof-mal}]l rMamoILuIEa on of SOZCI 21in DCM are
added repeatedly over a period of 27 h to an
i ce-cool ed suspensi on of
PortiGhs( &-0% tribcof\e BM sdhition@f S@RCHYH DONeargladdéd fdpehted(evet hyperiod of

27 h tﬁgﬁﬁ%azc'aﬁ%%s:d{%@s% é‘gd”%’f’?g E{Q‘g&b}”eéhyéébényﬂp 1-{6-[4-(4-ethyl-
plperaneﬁe,rh) phienlylam tﬁ)]{ﬁyrlr)nmn'lih-ql}ﬂeaemylanrea S(108| m@mdobmmdlBL(Example
20) i By & 11 TR e s ot O, HBLer &RlyRL” 18 pagign mixure
(still ecrdaioing s;al’tlug incateridl) |NadﬂGI§d3N|thTB€Maqn¢ausatthrageelraqL@pus solution of
NaH%ﬁgalrshggquj gn S’ﬁ eléas%'h?ﬂat% rﬁc? e rc;ltee 4 \E@m@@%ecorganic pha-
ses drel weshed withl boioac eried e(NaﬁO&eﬁdEreda@nphameerhﬂtéﬁ (RE2@rdd phase

SR TEN Ao e AR T P con

fractions) adthtNa{G O partlzhl exrigeatraticanand Ektrmm \AntheD(BMt the title compound:
API- @%{};@Q A oG 204 (5{ 2@@5@@)}@&@ nuERe, 25%) 28 NMR (DMSO-
de) & 1.02 (1, H3C), 2.37 (q, HC), 2.51 (m, 4H), 2.92 (m, 4H) 3. 33 (s, H3C), 3.82 (s, HiC),
6.48 (s, 1H), 6.90 (s, 1H), 7.12 (d, 1H), 7.43 (m, 2H)}, 7.59 (s, 1H), 7.82 (s, 1H), 8.55 (s, 1H),
9.66 (s, HN), 12.33 (s, HN).

Example 28: 1-{6-[2-Chloro-4-(4-ethyl-piperazin-1-yl}-phenylamino]-pyrimidin-4-yl}-3-(2,6-

dichloro-3.5-dimethoxy-phenyl)-1-methyl-urea




b) d 1.02 (t, H3C), 2.37 (q, H2O, 2.51 (m 4H), 2.92
(m 4H), 3.33 (s, H3CQ, 3.82 (s, H3C), 6.48 (s, 1H),
wW®200/0(s52 1H), 7.12 (d, 1H), 7.43 (m 2H), 7. 5BCT/EP2006/070046
1H, 7.82 (s, 1H), 8.55 (s, 1H, 9.66 (s, HN, 12.33
(S HN). Exanple 28: -90 - :
1-(6-r2-Chl oro-4-(4-ethyl-pi perazi n-1 -
-yl) - phenylarrinol pyrimdin-4-yl)-3-(2, 6-
di chl or o- 3, 5- di net hoxy- phenyl )-1 -net hyl -ureaThe tit|
The tE'SrP&BUPﬁH”‘i‘ i peRdEH dd analogn i tS'QyPrt"’c?dl“FFéd?ﬁ%'E%@im gxample 2 (1h 20
min s‘ﬁﬁﬁﬁrétbr%ﬂu nEEKW'S%% A 845 Qf[)l\llpi]mt&t3 B6 i (§ﬁrltfreé$%)(§ystem 1); .
SI-"M5: 593.8 / 595.8 [ MH + F mn (purit
TLC: 9«5%0 @(mwmpH FUCh N:Rfaaqr9@5)15 (DCI\/!I\/E()—| +1 % NHS aq,
95:5). Step 28.1 :
N-~- Chl or o - et hyl - pi pera2| n- |-vD phenvn N - met hyl - pyr
Step P&l gNd2Chloroidediathyl-Phpers pbemadb gipudingtd Brdiamine
anal ogy to the procedure descrl bed in Step 1. 1 :
ESI-MS: 347.1 / 349.1 [MH +; TLC Rf 0.15 (DCM MeCH
The title lcompibBd &oprepaneB)in aBalegy REthe: prQGe@hre)d@cdedﬂfine‘Sﬂepgﬁ: ESI-MS:

| 3471/:3,(31391‘3[{@@: gn.i: ¥, lo%e@ffl\ﬁﬂe P3UfpERSHOR) Of

ni't ro-phne ethl-lperalne(lg,
3.7 mml ) and Raney Nickei (0.1 g) in MeOH (20 nL) is

g F-oft 5”1?1 en at nosphere. The
a pad of celite

and concentrated. The residue is purified by silica

A su%%lnggﬂltcgng fgﬁl%ﬁ’ g’{)ﬁ:?l?“yl%%%lvﬁg&ggmén( oé“???ﬁ’gmol) and Raney

Nickes 0.1 @) irEeOMS(202400). i4 stirrdl for Bh[ 2 T+ unt@=a byd0gen atmosphere. The
react@é@%%@s%)ﬂlte%%roﬁfgh a r?add'gf c‘eﬂg gnlgbcgr_"centﬂate/a I\ultﬁee fbidue is purified
by silisa( gelGhulwmm cliramatographe (HCIW/Me@Hhy |1- fi plbb"’é.z%té) to afford the title
[ [ ( 1 2 Le
compy LY o it i S5 S Lzt 1 248V s PRl sbem 1 TLc:
R¢ = (.46 (DCRBLONROI % MiAA°, 98t53ssi um carbonate (7.9 g, 57.1
~mmol, 2 equiv) in DMF (50 nmL). The reaction m xture is
stirred at 1000C for 6h, allowed to cool to RT1
Step d8 BUt €8LOMdrd-aHiREd-pRshytd-stagitpiseratibd) Et OAc. The organi c
phase is washed with brine, dried (Na2SO»4) , filtered
and concentrated. The residue is purified by
N-EtHyipipetahe @n3i mLdizetzhyimat her efa@v) is added to a mixture of 2-chloro-4-

flucronitrobenzene {5 g, 28.6 mmol) and potassium carbonate (7.9 g, 57.1 mmol, 2 equiv) in
'DMF (50 mL). The reaction mixture is stirred at 100°C for 6h, allowed to cool to RT, diluted
with H:O and extracted with EtOAc. The organic phase is washed with brine, dried

{(Na,S0,), fitered and concentrated. The residue is purified by trituration in diethyl ether to
provide 5.6 g of the title compound as a yellow solid: ES-MS: 270.0 [MH]"; t.= 2.90 min

(system 1).

Example 29:. 3-(2 6-Dichloro-3,5-dimethoxy-phenyl}-1-{6-[4-(4-ethyl-piperazin-1-yh)-2-fluoro-

phenylaminol-pyrimidin-4-yl}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 2 (1h
stirring at reflux, and EtOAc used instead of DCM to extract the product): ESI-MS: 577.9 /



provide 5.6 g of the title conpound as a yellow solid:
ES-M5: 270.0 [MH ; tR= 2.90 min (system1l). Exanple
wWQ@%207871(722 6- Di chl or o- 3, 5- di net hoxy- phenyl ) -1 -PCT/EP2006/070046
6-r4-(4-ethyl-piperazin-1 -yl)-2-fluorophenyl am nol-
pyrimdin-4-yl}-1 -nmethyl-ugea The titie conpound is
prepared in analogy to the procedure described in
Exanmple 2 (1h stirring at reflux, and Et OAc used
instead of DCMto extract the roduct) ES| - M5 577.9
579.9 ] pt -WPQ mmnaumyoegwnsxq@@m. By TLSDBY @§§t(@FﬁWMeOH +1%
NHa‘-‘ng?) = 0.35 (DCM MeOH + 1 % NH3 aq, 97:3). Step 29.
® lgf-[4(4 Et hyl - pi perazi n:1 |
-yI) quoro phenvn N - mathyl pyrimcline-4,6-diam ne
A

e-4 8-diamine

reaction rrixture for 1h at 16G)C|n a mcrowave

The ?ﬁep U %éﬁ ind" IS eﬁaﬁée%cglhp%%n%lz&%d :ce%%ﬂ Je%cﬁ%(ﬁtgi %?étep 2.1, but

stirrinpL tBe ﬂacﬁorOnﬂ)@ur(eDGf\mwbm—iseﬂ ifoaNErewaveddpr@ratuStamg using EtOAc
inste4d ot DGR & Btk e Bro'ﬁétazl'lltré compoundfééﬂng ﬂjlemf\}ll-?]mﬂ% '%Q =0.10
A HREY B Gr

(DCM/MeCOH/+ 1446 (N, 9816D- 4- ni t r o- phenyl ) - pi perazine (7 g,
27.7 mol) and Pd (109 on carbon (0.35 g) in MeOH
(140 n.) 'is stirred for 3h at RT1 under a hydrogen
Step 2Br#0 4 i ditiey|-pibieeazire &qt)i2efiuone-phenviamise f i | t ered t hrough a
pad of celite and concentrated. The residue is
purified by silica gel colum chronmat ography (DCM MeOH
A suspehsitn NFH3 -ty -49 3-flbhdpro-b-nidrof phedylj-hipetazined 7 go Bp.3 umdoi and Pd (10%)

on c%m%# %:l\iel‘:@(:-l I‘(Il}@ Qé?f‘é %lér[ag;fgr-%{ %tﬁglﬁfggrz a gyasrg'gen atmosphere.

The ﬂeaEtidsrymMun(eSisfflltamdothdeughta pagp lvé eglite -gridpemazntreded.  The residue is

puringy by e8P E G fesrclploBlapn g ailiRom o 1 30 Kikive b7 tp atford the
title @pbunts)a aite Solica ESIMS:C2R4DO[MIIE; TIEC:7RGs 062 @CNMMeOH + 1 %

NH“?Q%%S'V) in DVF (50 nL). The reaction mxture is
*stTrred at 1000C for 6h, allowed to cool to RT,

Step 29 3: 1-Ethyl-4-(3-fluoro-4-nitro-phenyl)-piperazine

N-Ethylpiperazine (4.8 mlL, 37.7 mmol, 1.2 equiv) is added to a mikture of 2.4-
difluoronitrobenzene (5 g, 31.4 mmol) and potassium carbonate (8.7 g, 62.9 mmol, 2 equiv)
in DMF (50 mL). The reaction mixture is stirred at 100°C for 6h, allowed to cool to RT,
diluted with H,O and extracted with EtOAc. The organic phase is washed with brine, dried
(Na,;SO,), filtered and concentrated. The residue is purified by silica gel column
chromatography (DCM/MeOH + 1 % NH,™, 95:5) to provide the title compound as a yellow
oil: ES-MS: 254.1 [MH]"; TLC: R¢= 0.67 (DCM/MeOH + 1 % NH;™, 95:5).

Exampte 30:  3-(2 6-Dichloro-3 5-dimethoxy-phenyl}-1-{6-[6-(4-isopropyl-piperazin-1-yl)-

pyridin-3-ylaminol-pyrimidin-4-yli}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 1 (2 equiv
of phosgene for the isocyanate formation, 16h stirring at 70°C in the subsequent step, and



diluted with H20 and extracted wth Et OAc. The organic

phase is washed with brine, dried (Na2SO4), filtered
wap@7oorsent rated. The residue is purified by BCT/ERR06/070046

gel colum chromat ography (DCM MeOH + 1 % NH3 aq,

95:5) to provide the title %Qn'pound as a yellow oil:

ES-Ms: 254.1 [MH +; TLC. Rf 67(DCMM9C]—|+1%NH3

aq, 95:5). Exanple 30:

3-(2,6-D chloro-3, 5-di msthoxy-phen |)-H6-r6-(4- |soprop
EtOAR us@dp@q;tg@d at @CM 9o.extract the product): ESI-MS: 574.8 / 576.8 [MH]"; t.= 3.32

iR lam Y t hyl -urea The
min (?,ﬁt%rg 13,0 é/ Ra d]?ol @%@Q@e@*@ﬁ@ﬁ%ﬁ? to the procedure
descri bed |n Exanpl e 1 (2 equiv of phosgene for the

ggéqli Cﬁ}]@;k efsog?%r;gﬁl ﬂ:ié{r- -hl -pyridjn- e imi he_4 6-diam|ne

extract the product) ESI-Ms: 574.8 /| 576.8 [MH +; tR=
The gﬂe gorﬂ)ourgf pprgagrfzi in anclogy to the proce&ure descn%_v J\I in §tep 1.1. Title

compéund: EG-MSop2oOPINMHPI per azi n-1-yl ) -pyridin-3-yl 1 -N - net
hyl - pyrin pidine-4,6-dianmne The title conmpound is
prepared in anal ogy to the procedure described in Step
' -StepBOR: 6¥uti$apromyipiperetin- ES)-phiidin-328ardine MH] +. St ep 30. 2:
6- (4-1 sopropyl - pi perazi n-1-vi)-pyridin-3-ylarnine A
m xture of iron powder ( 1 .4 g, 25.3 mmol, 4 equiv),
A mikture e riepypowtiel 51 @i §r 25.pymmdi, - 2qiil) -1-ipogrepy-(denitrd-plrdiin-2-yl)-

woeend (P30 B b R ERP b, FBO & AL 158 B o
2h affall°Qyadiowedth dopl aﬂEthtiasmedfbyaddmomsf aqueons amnidnid, éiteréd through
ite.a arti al

f d
a pa R0 yaMe Cotf ol Sohishudig e Tamale S0 STBE" SuRus Fesiaue is
saturatali with (sjd)ﬂuaxm ahéoriea canebextracted d\ﬁw Et@PFtr]a@g??ﬁgd Tﬂﬂn"gmBmed organic
or ) .
phasgy e Wi e AT MR Tl b o i Bcslitc T resicue i

purifipd royf sileed ggr celurnrcawrgmlatotgoépthT(DdMIm@lkmgHﬁbrgn 8:1) to afford the title

IR G 2 L o

91:88). = 0.20 (DCM MeOH/ NH 3 aq, 9 1:8:1).

Step 30.3: 1-Isopropyl-4-(S-nitro-pyridin-2-yl)-piperazine (NVP-BKT293)

N-Isopropylpiperazine (1.8 mL, 12.7 mmol, 2 equiv) is added to a cold (5°C) mixture of 2-
chloro-5-nitropyridine (1 g, 6.3 mmol) in DCM (5 mL). The reaction mixture is allowed to
warm to RT, stirred for 16h, diluted with DCM/H,O and extracted with DCM. The organic
phase is washed with brine, dried (Na,S0.), filtered and concentrated to provide the title
compound as a yellow solid: ES-MS: 251.2 [MH]"; t.= 2.20 min (system 1).

Example 31: 3-(2.6-Dichloro-3,5-dimethoxy-phenyl})-1-{6-[6-(4-ethyl-piperazin-1-yl|)-pyridin-3-

ylamino]-pyrimidin-4-yl}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 1 (2 equiv

of phosgene for the isocyanate formation, 4h stirring at reflux in the subsequent step, and



Step 30. 3:
1-1sopropyl-4-(5-nitro-Pyridin-2-yl)-piperazine

wQ@ bPOBIKFR93) N-| sopropyl pi perazine ( 1.8 ni, BCI/EP2006/070046
nmmol, 2 equiv) is added to a cold (5C) m xture of 2-
chloro-5-nitropyridine (1 g 93_6 3 mol) in DCM (5 nl).
The reaction mxture is allowed to warmto RT, stirred
for 16h, diluted with DCM H20 and extracted wi th DCM

The organi ¢ phase is washed with brine, dried (I\IaZSO)
EtOAc Lﬁﬁﬂﬂ@teaﬂ eiaCWotacetraetathe breduchi ESI-MS: 56B.6t/ 828 MH]"; t.= 3.20

min ( #ﬁ‘drr_?,;@t }ebfé @ﬁ%@mﬁ%@s%ﬁl 2 [M+ tRe

3- (2, 6-Dichl oro-3, 5-di nethoxy phenyl)-1-f6-r6-(4- ethyl
- I | & I m. I -

to t he procedure descrl bed in Exarrpl e 1l (2 eqU|v of
r the | anatef mat on, 4 rri
The B BARRR L R Soased T ER0RY tg, M RieBue WhsBipe brdef 1 e
compoln@@S 1S eXitd AMH] ; h‘ﬂ_ceraetch() (DCEABMES/NEIRO, 931.8.1}562. 8
[MH+;, tR= 3.20 mn (system1l); TLC. R = 0.35
(DCM MeOH/' NH 3 ag, 94:5:1). Step 31.1 :
Step 1 P66 {(4-Eft\ihvpiperdziret-gi-ippridin-3wlldmipg hdi n- 3- v

p- N - met hyl - pyri m di ne-4, 6-di am ne The title conpound
is prepared in-analogy to the procedure described in
A susgieapion of 1-ethyi-4 € 5-aitroppyridth-2-ESbipsBazirgl (4. £g ) dvid] RanefkiickdR( 140 mg)

in M%Olq A%Etrﬁaqeﬂpeﬁg_vf% Asllq%/gﬁ'lgln?er:é%nhygtrc%'eg%l]twés&{\ere The reaction

mixtl.rsersspfdtesecbtrnrmfgh a pad of celite and concentrated The residue is purified by silica

l-ethyl -4 5n|tr ayl ra
gl B finadalediaby eRUMRNE LB B Afsrdfint fuf Blpound = -
purplé oil: El&[tMSt 2R [MHKEETLG Raydrzﬁgmcmmmwewé 94thia).
reaction mxture is filtered through a pad of celite
and concentrated. The residue is purified by silica
Step §&13: ¢-dthind-(Shnitcovpyritin-24yhipigeddiddveOH NH 3 aq, 94:5:1)
to afford the title conpound as a purple oil: ESI-NMs:
207.1 [MH +; TLC. Rf = 0.26 (DCM MeOH/ NH 3 aq,
The 3l&: dompoundiserefdred in analogy to the procedure described in Step 30.3 but using
) 4(n| 0 2I Ppi «The title _
et@g@pemé(im -IEher eﬁc[gr eoaﬁﬂo%éﬁal o% M? We pp\(ﬁﬁhdu?%{: h = 025
DCWW%/NHETQI% Blep 30.3 but usi ng N- et hyl pi per azi ne.
The title conpound: ES-Ms: 237.1 [MH +;, TLC. Rf = 0.25

Example 32: Soft Capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of any one of the
compounds of formula IA mentioned in any one of the preceding Examples 1 to 29 or are
prepared as follows:

Composition
Active ingredient 250 g
Lauroglycol 2 liters

Preparation process: The pulverized active ingredient is suspended in Lauroglykol* (propy-
lene glycol laurate, Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to



(DCM MeOH/ NH 3 aq, 96:3:1). Exanple 32: Soft Capsul es
5000 soft gelatin capsules, each conprising as active
wo egredizent 0. 05 g of any one of the conpoundsPOI/EP2006/070046

formula I A nmentioned in any one of the preceding

Exanples 1 to 29 or are prggg[ed as follows:

Conposition Active ingredient 250 g Lauroglycoi 2

liters Preparation process: The pul verized active

i ngredi ent is suspended in Lauroglykol* (propy |lene
produgeacrsirtigle size obabaghfl te B dws €45 94 porfansef the mbdure are thenghtro-

i Dul.vVerl zek,, e a particle
cuced Ml | R s o R G R ES 2 O ¢ he
m xture are then intro duced into soft gelatin :
Tabl tssgampprisingaeaponnds of the formsitenlid e. E)(an'p| e 33:

Tabl ets conprising conpounds of the fornmula I A

. CQ ive inagredient, 100 of , ' :

Tablel Bofibeind YHc i Rt "B ¥E ol ARLSE T e carP iRl g ormuta A
in any bres pirtbe pricadingExambles 1td 20 2@ memarpd efth thedfolddwihg tomposition,

; | onposition, follow ng standard procedures:
follovJ étgéﬁa{ﬂﬁgﬁoc}{@?@\sfe I ngredient 100 ng crystalline

| act ose 240 ng Avicel 80 ng PVPPXL 20 ng Aerosil 2 ny

rGogpesitiom st earate 5 ng 447 ng Manufacture: The active

i ngr edi | S xed with carrier materials and

conp?gg‘gé;@gt)e?'ér&eans of a“%dhargpetti ng machi ne (Korsch

EKO, cofstafimedacdosst er 10 n2dQmgvi cel (r) is

mcr %%rcglst alline cellul 0S&, &ENC Phi | adel phi a, USA).

PVPP I's pol yvi nyl pol ypyrroFi done,
PVPPXL - 20mg
Aerosil - : 2mg
magnesium stearate 5 mg
447 mg

Manufacture: The active ingredient is mixed with the carrier materials and compressed by
means of a tabletting machine (Korsch EKO, stamp diameter 10 mm). '

Avicel® is microcrystalline cellulose (FMC, Philadelphia, USA). PVPPXL is polyvinyl-
_polypyrrolidone, cross-linked (BASF, Germany). Aerosil® is silicon dioxide (Degussa,
Germany).



cross-linked (BASF, Germany). Aerosil(r) is silicon
di oxi de (Degussa, CGermany).d ains: 1. A conpound of
wo b@7horsul a 1 AL wherein two of X, Y and 2 ar eP®I/EP2006/070046
(nitrogen),. the third is CHor N (preferably Y and Z
are N-and Z is CH); and vvhc_aggi_n either RL is phenyl
that is substituted by hydroXy, phenyl-d-Cy-alkyl oxy,
pi perazin-1-yl or 4-(phenyl- G -C
~7-al kyl)-piperazin-1-yl; or phenyl that is substituted
Claimgy (i) halo or d-Cy-alkoxy and in ad dition (ii) by
hydr oxy, phenyl-d-C 7-al kyl oxy, N-nono- or NNNdi-fCrC
-al kyl J-am no-d-C - al kyl, pyrrolidino-Cl-C7-al koxy,
1. A conrpuod pf thekfomulpier i di n- 4-yl, norphol i no-d-C
7-al koxy, thionorpho!ino-Ci-C 7-al koxy,
pi perazin-1-yl, 4-(phenyl-d-C 7-al kyl)-pi perazin-1-yl,
4-(Cl1- ®t al kyl ) -®Rperazin-1-yl, [4-(C
1- C7- al kyl ) - pi pera|zi n-1gyl]-C 1-Cr-al kyl, N-nono- or
N, N- d - C7- yal ky@Qqam nj-d-d-al kyl, N-nono- or
N, NgE<T C e C7 b Ky | Pygfm no C7- al koxy, [4-(Cl-C7-
al kyl ) - pi perazim-1 -y| J-d- gl koxy, [4-(CC (1A)

7-al kyl )-pYperaZin-10 vyl ] -caf bonyl ; '[R2 is hydrogen,
d- Cral kyl , d-IC 7-al koxy or.
p

hal o; R3 is hydrogen, d-C
7-al kyl or enyl - C’\C’\aﬁﬂf‘% , each R4 is, independently
of the otherR2?.d-Cr-al kyl, halo-d-d-alkyl, halo or Cr
C7-al koxy, and nis 0, 1, 2, 3, 4 or 5; orRl is phenyl
whereiRat is substituted by hydroxy, phenyl-d-C 7-al kyl oxy,
pi perazin-1-yl, 4-(phenyl- C-C
q{l- aykyl ).- pi perazin-1-yl; N-nmpno- or i
two ok XY indl (42 Dh{nkiagenh theird it ar Rl dprefpraplvay prd Agrei and Zis
CH); erd al koxy, 1-(d-d-~al kyl)-pi peridin-4-yl,
nmor phol i no-d- C 7-al koxy, thionorpholino-d-C 7- al koxy,
4-(d-C 7-alkyl)-piperazin-1-yl, [4-{d-C
wherdinaitkay ) - pi perazin-1-yl]-d-C 7-al kyl, N-nono- or
;. N N-gi - (d-d-al kyl )-am no-d-C 7-al kyl , N-nbno- or
R s RSN (5. CD RS YT GG G o MK, PBSEARGS-Y or 4-(phenyl-
c,-c;alairl}(yiraéraei_npﬁylaaﬂ phehyttithtlis Sutéstitited kpHyhald 6r CAcCalkoxy and in ad-
" 77,:% k%@)é}&l Bera in-1 &I L-car bonyl ; or _phenCy t hat
ditiond(ii} by RyIrxyePRANYE He Caglkdiory. AF-BIRPe” drh it Caglky aming-C1-Cr-
alkyl,IpyRroRdifS ST, RioRE Ma(T-G kyll)bigshdin-4- 91 nfbriShBRRSC, 165 Hikoxy,

._selected fromhai 9 an -C 7-al koxy;
th|omorphoﬁno-81-c7-arlnoxy, p?perazqn-q -yf 4-(pﬁenyl-)8:—07~aIkyl)-piperazin-1 -yl, 4-{C4-Cs-

alkyl)-piperazin-1-yl, [4-(C,-C;-alkyl)-piperazin-1-yl]-C;-C-alkyl, N-mono- or N,N-di-(C,-C-
alkyl)-amino-C,-C-alkyl, N-mono- or N,N-di-(C,-C;-alkyl)-amino-C;-Cs-alkoxy, [4-(C:-C+-
alkyl)-piperazin-1-yl]-C,-Cs-alkoxy, [4-(C,-C,-alkyl)-piperazin-1-yl]-carbonyl;

R? is hydrogen, C,-C7-alkyl, C;-Cs-alkoxy or halo;

R® is hydrogen, C;-C;-alkyl or phenyl-C,-C;-alkyi,

each R* is, independently of the others, C,4-Cr-alkyl, halo-C4-Cs-alkyl, halo or C4-Cr-alkoxy,

andnis0,1,2,3, 4o0r5;

or



R2 is hydrogen, d-C 7-al kyl, d-C 7-al koxy or halo; R3

i s hydrogen, d-C 7-al kyl or phenyl-d-C 7-alkyl, R5 is
wogaroges2 (preferred), G C7-al kyl or phenyl - GPCT/EP2006/070046

Cr-alkyl, and either nis 3, 4 or 5 and R4 is

sel ected fromd-C 7-al kyl, ﬁ C 7-al koxy and halo, with

the proviso that at |least o % of each of d-C 7-al kyl,

d-C 7-al koxy and halo is present; or nis 2 and one R4

is hal o-Cl-Cr-alkyl, the other R4 is d-d-al koxy; or n

is 3, 4o0or 5and R4 is selected fromhalo, iodo and

R'is gﬁ&wﬁh?l E%Mstitﬁ\fég 'By'hggrogﬁ %\ﬁk?ﬁﬂ c&r@talﬂhoiye@gérgg[ﬁ% -glf 4-(phenyl-
C1-Crrajkyd)-piperagin- 15yl aNangRe- o5 NIN-0 (- Gﬂ‘aﬂml)FﬂIhl(}Q Ghed7enligd, yrrolidino-C,-
C;—allZole *(Yone o ﬂ p|§ﬁ|¥d|?-4:}gl)?§orpﬁgfn% (.g@ Cgk&?ﬁ)kﬁ]‘?orﬁ&gﬁ%mo Ci-Co-
alkoxg -t} Kerxglkylspiperaziorit-yl, [dr(C\fCame-pmeeazrm omlltmd@;eaiyylamnono- or
N.N- &(th%bg%h? Ir@ﬁ{@debyrk[k@r E%o acis H gg:"%k;ﬁﬁar}wﬁﬁo&-cralkoxy,
[4~( Ch‘}dal&sybnlpmzmﬁ-M&@n@g@lkoxmdéﬁcmvﬁ&cyl)ﬂpmmMl}tcagboovi or
phen%‘?ﬁat%%h%@%gg(@f flgssuiﬂéﬁwegtsnﬁérﬂloﬁea s&fat n‘?‘%@yp!iesgﬁgbgragra{gh and in

rogen and n i

'+ -additipn g SUb%irtU%m@thf@drﬁ@nbhaio Iaedﬁmﬁnﬁ"@xv.A wherein R1 is
4- (2- mor phol i n- 4-yl - et hoxy) - phenyl am no, R is
hhyyddrrooggeenn,, R3 iiss hhyyddrrooggeenn,, R4 i i ss

R? is pydrogerm Sndad-adyt KHdGoalkma cBhaland 5-methoxy, n is 4 , R5
I's hydrogen, Y and Z are Nand Xis CH o r a conpound

,. of the formula I A wherein R1 is

R” is Bydragen: Cnyd--aikyper pheinyl-G+-Gt-alsylhy| ) - phenyl amino, R2 is
hydrogen, R3 is nethyl, R4 is 2 - and 6-chloro and 3-
and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N

R’ is hysfoger reafpired), C,-Cr-alkyl or phenyl-C,-Cs-alkyl, -

and
- either nis 3, 4 or 5 and R* is selected from C,-C;-alkyl, C;-C;-alkoxy and halo, wifh the
proviso that at least one of each of C,-C;-alkyl, C;-C;-alkoxy and halo is present;

or n is 2 and one R* is halo-C,-C-alkyl, the other R* is C-C-alkoxy;

ornis 3, 4 or 5 and R*is selected from halo, iodo and C,-Cr-alkoxy, with the proviso
that at least one of each of halo, iodo and C,-C;-alkoxy, is present;

ornis 3, 4 or 5 and R* | selected from halo, halo-C,-C7-alkyl and C;-C;-alkoxy, with the
proviso that at least one of each of hale, halo-C;-Cs-alkyl and C,-C;-alkoxy is present;

or

Y and Z are N (nitrogen) and X is CH,

wherein either

R'is 3-pyridyl which is monosubstituted by N-C4-C;-alkyl-piperazin-1-yi,
R?is hydrogen,



or a conpound of the fornmula IA wherein R1 is

3-(4-ethyl -pi perazin-1-yl)-phenylarnino, R2 is
whgaroges2 R3 is nmethyl, R4 is 2- and 6-chl or oPEmEPRB06/070046

and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N

and Xis CH or a conpound f the formula | A wherein

R 1 is 4-(2-norpholin-4-yl-é&thoxy)-phenylamno, R2 is

hydrogen, R3 is nethyl, R4 is.2 - and 6-chloro and 3-
~and 5-nmethoxy, nis 4, Rs is hydrogen, Y and Z are N
R™ is ipdrogen.s CH, o r a conpound of the formula I A wherein

4 i @i I ]
each'ﬁ és ﬁdeﬁe{légﬁpl?)ﬂhenﬂﬂﬁé %4@.'7 érkgl P’%\‘ﬁ rb'? é,pganoan . 13@; alkoxy,
R® IS@Mdrose'het hoxy, n is 4 , R5is hydrogen, Y and Z are N
o r a conmpound of the fornmula | A wherein

and %EOH % B ?_‘jet hyl - pi peazi n-1-yl)-phenylamno, R2 is
hy,drogen R3'is ethyl, R4 is 2 - and 6-chloro and 3-
and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N

and X is CH and/oror a ¢onpound of the formula IA .
a compeynd of thrqfqrrguia IA wherein R’ is 4-(2-morpholin-4-yl-ethoxy)-phenylamino, R® is

4ne epagl 5
hydr(ﬁ?ye(‘n R EWd@eﬂ R ézﬂ%r&ﬁ%@é’gg&)&an . % Ceﬁr:iﬂgygm g,r%gﬂ $s
hydregea, B’amétzh%fﬁ)N amd Kds éH R5 is hydrogen, Y and Z are N

and - X is CH or mxtures of two or nore conpounds of
the formula 1A, or a salt a prodrug, an N-oxide and’
Oor or an ester thereof. . A conpound. according to claim

n a1
a cor&g@&nrdgtggn f?Jrrr‘HHIIaQAhI . dé'?ﬁﬁ gf H‘@trﬁf rg?ﬂg?f@n%t@jnh@nyiammo
R’ isdwerogenrfy’ ig methybHy is 2nandibrshleranand Wdﬁﬂ\et@xbﬁblﬁ)ﬂi R®is
t i t hydr oxy, phenyl -~~-al kyl oxy,
hydr%%éraaiﬁd%%yﬁl 5or jS ?‘éheny -
CrCr-al kyl J-pt perazin-i-yl; or phenyl that is
substituted by (i) halo or Cl-C7*"IkOXy and in ad

3

or

or
a compound df the formula IA wherein R’ is 3-(4-ethyl-piperazin-1-yl}-phenylamino, R?is
hydrogen, R® is methyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH,

or
a compound of the formula IA wherein R’ is 4-(2-morpholin-4-yl-ethoxy)-phenylamino, R? is
hydrogen, R® is methyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH,

or

a compound of the formula |A wherein R’ is 4-(1-ethyl-piperidin-4-yl)-phenylamino, R is
hydrogen, R® is methyl, R? is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH,

or

a compound of the formula |A wherein R’ is 4-(4-ethyl-pipeazin-1-yl)-phenylamino, R? is
hydrogen, R® is ethyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH, and/or



dition (ii) by hydroxy, phenyl-CrCy-al kyl oxy, N nono-
or NNNdi-tG-Cy-al kyl J-am no-Cr Cral kyl, pyrrolidino-C
w0 2007/02a17kRDXy, 1-(Cl- C7-al kyl) - pi peridi n-4-yl, PCT/EP2006/070046
nmor phol i no-Cr C -al koxy, thionorpholino-G -Cr-al koxy,
pi perazin-1-yl, 4-(phenyl - Cr9 7-al kyl ) - pi perazi n-1- yI
4-(C 1-Cr- alkyl) pi perazin-1-yl, [4-(C -C
7-al kyl) - pi perazin-1-yl]-Cr Cr7- aIkyI - N-nono- or _
NLIN'i - (C 1-C7- al kyl ) -am no-C 1-C7- al kyI N- nono- or
N, N-di - (G - C7-al kyl) anmi no- O C 7-al koxy, [4-(C 1-C -
or aikyl)-piperazin-1 -yl]-C 1-C7-al koxy,
[4-(Cl-Cr7-al kyl) - p perazin-1 -yl]-carbonyl; R2.
a commgﬂs the fefrmllaléwhyfem & 47L4a¢thﬂ>am6t§azm%rn @armw@henylammo
3 | A1)
R is Y OQUE I e LI, ?’W GERER T S JERRERETE AR
hydrqggnch(@nn@)@re N@d%’s'ﬂw? Fogen (preferred), d-C 7-al kyl
or phenyl-Cl-Cr-alkyl, and nis O, 1, 2, 3, 4 or 5;or
Rl is phenyl that is substi t ut ed by hydroxy,
or miptyegsyof-tao or mogg mwdspfﬁ@rfaizmmua WAyl , 4-{phenyl- C-C
7-al kyl) - pi perazin-1-yl; N nono- or NN—di-(Cr
Cr-al kyl )-am no-Cr C 7- al kyl, pyrrolidino-d- C7-al koxy,
+ -or a salif epr@irug|any-pxige gad odameatertherapbr phol i no- d- C
7- al koxy, thionorpholino-d-C 7- al koxy, 4-(d-C
7-al kyl ) -pi perazin-1-yl, [4-{d-C
2. A qounapadpd)acpergingde iclaim Jyaf thegfomndia dA kwherein- nono-  or ,
N, N-di - (G -C7-al kyl)-am no-C r Cr7-al ky!, N-nono- or
N, N-di - (Cr C7-al kyl)-am no-C 1-C7-al koxy, [4-(CG -C
two of XalViand)Z gieghé (ritzegen], ths]tl‘]irddgCB‘pré\{ {oosfgrably Y and Zare N and Z is
CH);[aﬁd(Cl C7-al kyl ) - pi perazin-1 -yl ]-carbonyl; or phenyl
that carries one of the substitutents nentioned so far
in the present paragraph and in addition a substituent
I d fromhalo and Cr C7-al koxy; R2 is hydrogen,
Whergﬁ eem:,g,el kyl, G-C 7-al koxy or halo; R3 is hydrogen,
R' is @henyt that uwsub@t«tumehywyd@xymhe@vk@i-cvﬂswm mpsraige?rryl or 4-(phenyl-
c.-cl Qﬁ(ﬁ ?fp[eﬁ’:& 10 oﬁ)r?er@gtﬁﬂ |a‘§‘,i[_1a Qm.g@ds’léyg It%ékg ?bk-bl ~alk®%fand in ad-
ditioryiippy: hydegxy, aerul Gmo(z@%yloamd\lﬁmn@: OWNdlt(ﬁ?e-Cpﬁdivl)wmo -Ci-Cr-
: aikyltm&h@mo-be@tall&&gn (Cq® QQkﬁ)f-pigér{a'r?Z?n h(ﬂlngd-@y-%@gﬁ

i's pres

thiomprphatipe-C+ tQT@”@tXMeFP'P@ﬂZIFEﬂ’ﬂ-—‘t:(PhBan&bxG}ra'@rl) pipgrazip-1-yl, 4£Cy-Cr-
aikyl)‘ip.?&‘ézuﬁﬁ y|s[4s(e' %Qtaﬂ@nfd Sl G- Q8 atRA N-Fidnol oPNINREY(C ,-C-

aikyl)-amino-C;- Cy-alkyl N mono- or N,N-di-(C,-C;-alkyl}-amino-C,-C,-alkoxy, [4-(C,-C;-
alkyl)-piperazin-1-yl]-C,-C;-alkoxy, [4-(C;-C;-alkyl)-piperazin-1-yl}-carbonyl;

R?is hydrogen, C,-C;-alkyl, C;-Cr-alkoxy or halo;

R® is hydrogen, C4-C;-alkyl or phenyl-C,-C-alkyl,

each R* is, indepenﬂently of the others, C,-C;-alkyl, halo-C;-Cs-alkyl, halo or C;-Cs-alkoxy,

R®is hydrogen (preferred), C,-Cs-alkyl or phenyl-C,-C7-alkyl,

andnis0, 1,2, 3,40r5;



that at |east one of each of halo, iodo and d-C
7-al koxy, is present; or nis 3, 4 or 5 and R4
wdas@bectred from hal o, hal o-d-C 7-al kyl and d- QPCT/EP2006/070046
7-al koxy, with the proviso that at | east one of each
of hal o, hal o-d-C 7-al kyl a@g d-C 7-al koxy is present;
or a conpound of the formula I'A wherein RL is
4- ( 2- nor phol | n"4- yl - et hoxy) - phenyl ami no, R2 is
hydrogen, R3 is hydrogen, R4 is 2- and 6-chloro and 3-
and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N
or and X is CHor a conmpound of the fornmula | A wherein Rl
is 3-{4-nmethyl -pi perazi n-1-yl net hyl ) - phenyl am no, R2
is hydrogen, R3 is nethyl, R4 is 2- and 6-chloro and
|s%heﬁ\ﬁ%a'§ é'ﬁfb@ﬁ’ﬁﬂéd tgf Hggro‘}(y, ﬁ%nyﬁc h@géﬁlﬂ@@ p%e?‘&an zyfi‘rtle(phenyl-
01-Cﬁilkvlé,—p@e(azmei-mk/l\l prfpfkrOéﬂ Mﬂt(%t?rﬂhaéhwm%ocrﬂzyh @vrrol'dmo -Ci-
C7-alk5%d“l99?~@7~aﬁ§l)'pﬁaeﬁﬁﬁ'lmqll mBPph'oﬁnch:1 andikBx f *ﬂkueﬁqerp%ﬂw%-cr

, , dr og en are

alkoxyntr(Gu-Calky)- ptﬁer@rtbﬁbiﬂ:@ eral WeD'PQfﬁh'ﬂﬂaY']'%-WhéH‘élb hl mono- or

N.N- 81(9 2, 414y8: dﬁﬂﬁ&ho'd;, %u{}/r N- m%woam N@‘%@)éba?ik{)l? ampfﬁa CSC7-aIkoxy,
rogen,

[4- (Caﬁd aﬂﬂyhﬂm&zyn 1rV1]er| é—almy; - @y@n@@@ﬁ pippramﬂzrl]anaébqnyl or

phen%ﬁlﬂa%a‘rﬁes cﬁﬁhé"s%ﬂﬂ%”@m%tufﬂ%ﬁ sfo% |tl?e %@s%a?éd?aph and in

eri

addltwcﬁwéhtuemssqt@tw&twmalomdu% -Qral 6 chl oro and 3-
and 5-nethoxy, nis 4, RS is hydrogen, Y and Z are N
and X is CH, or ound of the formula I A wherein
R? is Rydijogen.- Qﬂce@lhx‘l Cpﬁpgg@i‘ynorlh&ﬂﬂ;) -phenylanmino, R2 is
hydrogen, R3 is et hyI R4 is 2- and 6-chloro and 3-

and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N
R’ is syydrogen.<Cc§i-allsyl @r ghenyi-C1-Cralkyl,

Ris hydrogeh (preferred), C,-Cr-alkyl or phenyl-C4-C-alkyl,

and
either n is 3, 4 or 5 and R* is selected from C4-Cs-alkyl, C4-C;-alkoxy and halo, with the
- proviso that at least one of each of C;-C;-alkyl, C4-C;-alkoxy and halo is present;

or nis 2 and one R* is halo-C,-C;-alkyl, the other R* is C,-C--alkoxy;

ornis 3, 4 or 5 and R*is selected from halo, iodo and C,-C;-alkoxy, with the proviso

that at least one of each of halo, iodo and C;-C;-alkoxy, is present;

ornis 3, 4 or 5 and R* | selected from halo, halo-C;-C;-alkyl and C;-C;-alkoxy, with the
proviso that at least one of each of halo, halo-C,-C;-alkyt and C,-C;-alkoxy is present;

or

a compound of the formula IA wherein R' is 4-(2-morpholin-4-yl-ethoxy)-phenylamino, R? is
hydrogen, R® is hydrogen, R’ is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is
hydrogen, Y and Z are N and X is CH;



a conmpound of the formula I A wherein RL is
4- (4- et hyl - pi perazi ne- 1-car bonyl ) - phenyl am no, R2 is
whgaroges2 R3 is nmethyl, R4 is 2- and 6-chi or oPEIEPR06/070046

and 5-nethoxy, nis 4, R5 is hydrogen, Y and Z are N
and X is CH or mxtures of WO or nore conpounds of
the formula I A; or a salt, (brodru an N-oxi de and
or an ester thereof.3. A conpound of the fornmula I A
according to claim1 selected fromthe group of '
conpounds consi sting of

or 1-[6-(4-benzyl oxy-phenyl am no)-pyrimndin-4-yl]-3-(2,6-
di chl oro-3 5-di met hoxy- phen 1- nethyl -urea,

a corapquzldenf thecornuls 13 v@erﬁlmgt w&gg rphﬁwnglpe@mps! xlmeﬂyﬂmﬁpylammo

[ n ATy
R o R 1 oy e b Y S P Retnony. st R s
hydragenaY yanpi Z3arg N @anIX(tShCUr 0- 3, 5- di net hoxyphenyl )- 1
-nmet hyl -urea, 3-(2,6-dichloro-3, 5-di net hoxy-phenyl)-1
-nethyl - 1-[6- (4-pi perazin-1 -yl-phenylanino)-
or pyrimdin-4-yl]-urea,

a comp é&rd%f Qhﬂﬁlg i& vﬁiepéaﬁrﬁt t}»)qg(éﬁ' - R berant &) Lﬁ'nefnblléﬁfr% fR?is

-hydrqge@na?/ambyl B} isidia -Ghioyb pnd 3« ard Bretiaan is 4, R’ is hydrogen, Y

and Bale’N Bnd G 'Qkff?—[o 3, 5-di net hoxy- phenyl ) - 1- { 6- [ 4- (4- et hyl
- pl perazin yl) - 2- net hoxyphenyl am no]

pyrlmdln 4-yl }-1-net hyl - urea,
or 3-{2,6-dichloro-3, 5-di met hoxy-phenyl)-1-{6-[4-(4- ethyl

- pi perazin-1-yl)-3-fl uor 0- phenyl am no] - ..
a comppeundg afithe tprpuiplA Wl’ﬁﬁﬁllhﬂ is f-@amorpholin-4-yl-ethoxy)-phenylamino, R” is

hydr e§15R”EtrH§m% R*IsM-fa ha%raﬁ& B%Y 3PRSS MetdoxOa s34, B i@hgirogen, Y
erazin-1 -
and %ﬁ@wlaa%épgyrl mdin-4-yl}-1 -methyl-urea, i -
b- p- chl or o**- et hyl - pi perazi n-i -yl J- phenyl am nol - pyri m
din®-yl - -dichloro-S. - dinethoxy-phenyl)-1 -
or -nethyl-urea and

a corﬁp&%d‘sof‘i'hé:mnﬂﬁﬁ Iﬁ v@eﬁjélﬁfﬁt' ROXyr- &hﬂfbfﬁe)rﬁd%-i @D-[pﬂéﬁﬂarﬁha)/ﬂiz is

e[ azi | uor o- phenyl
hydr@gﬁm Fi i rnet!nyly&} ls12 aﬁéﬁﬁhiore ﬁ@ﬁS- and &-maethexy. B issh difrispydrogen, Y

and ggré\h%a%s@w or an ester thereof. 4. A conpound of
the formula A according to claim1 selected fromthe

group of conpounds
or

a compound of the formula IA wherein R' is 4-(4-ethyl-pipeazin-1-yl}-phenylamino, R? is
hydrogen, R® is ethyl, R* is 2- and 6-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y
and Z are N and X is CH, and/or

or

a compound of the formula 1A wherein R' is 4-(4-ethyl-piperazine-1-carbonyl)-phenylamino,
R? is hydrogen, R® is methyl, R* is 2- and 6-chioro and 3- and 5-methoxy, n is 4, R® is
hydrogen, Y and Z are N and X is CH,;

or mixtures of two or more compounds of the formula IA;

or a salt, a prodrug, an N-oxide and or an ester thereof.



consi sting of
1- (2-chl oro- 3, 5-di net hoxy- 6- net hyl - phenyl )-3-{6-[4-(4-
weedwylo7psper azi n- 1-yl ) - phenyl am no]j - PCT/EP2006/070046

pyri m din-4-yl}-urea,

3- (2-chl oro- 3, 5- di met hoxy- 6; thyI phenyl )-1-{6-[4-(4-

et hyl - pi perazi n-1-yl) - pheny1an1no]- pyrimdin-4-yl}-1

- met hyl - ur ea,

3- (2-chl oro- 3, 5-di net hoxy- 6- nethyl phenyl )-1-{6-[4-(2-

di met hyl am no- et hoxy) - phenyl am no] - - pyrimdin-4-yl}-1
3. A SO )8 0 g 1 o T s i o emponds
consgﬁma&&]-phenylan1no} pyrim din-4-yl)-urea, S"-chloro-

i : 3 - -
1-[6-(:4t—l%é}feiylﬁﬁp rper e Inﬂ*%ﬁ‘—)ﬁ%e] L3-l2, @-dlchloro 3,5-dimethoxy-phenyl)-1

am no}
methpwrem din-4-yl}-1 -net hyI urea

3-(2, § AlcAIFak &m%th%xg gﬂ@rﬁﬁ)hpﬁ(ﬁwmﬂydheﬁﬂgm& pirichfi-4-y4-methyi-

|soprop pi per
ureaphenyl am no] - pyri nni di n- 4- yI }-1 -methyl -urea,
e B e BRI 4R 3- elo-2. -dimethovy-
phel’wv-ﬁrrm‘ethvwrﬂayl ]-1 -methyl -urea,
I - 4
(2,85 %cﬁﬁr& 'Sisoéé@gﬁ?o%y %hHﬁ,gl)hPﬁ)éi@ gﬁnéqu&é % pEFlizﬁl?n YE &h irairﬁnc()
pynmlﬁtetfhgl] ur&aea

32, ? éﬁ[?nAo‘r!g 3% Gt 'pﬂ@ﬁﬁp¥-¥6-fl-fg(§ﬁy§1¥1(2%?rﬁwdir)-‘l In-Emblyl - 1-

phewmmlmﬂlﬁﬁlfggwﬂrwmm 4egl } - 1- met hyl - ur ea,
3-(28; o&%ﬂo@@ Pﬁj gﬁFr%ﬂﬁ)x? EHEEQ%-\(? B (Hﬁéthwlpumsﬂiwh)w Jo-migeidy. - 1

pherww@nm]anyr mqm-ﬁwi}rhme h’:ﬂ'WB?I } 1 met hyI ur ea
3- (2? o(c,fmoﬁr di §H|h9-;ﬁ gﬁ%ﬁﬁpﬂ(a B Ftétﬁyllb%é?éﬁﬁhw» - gty phedylamino}-

razin
ler@iﬁ@rﬂrvihmfﬁﬁt!\)ﬂﬁ%ﬂ m di n- 4- yI} 1 - et hyl -urea and

(52 ﬁwe(tl%xgl%tﬁlﬂwro?hemﬂ Bﬁéiﬂf)g%t[b%hrmflﬂe}l‘glpbéra{zﬁ -{- gl) et hy
razin | ahi no] - pyrim
phenyl?@‘!'ﬁ@/]fwﬂﬁ%“'%ﬁ'}-hm@my ureg, prodrug, an N oxi de and or

1-{6- @clﬂéﬁoﬂ-(&@l‘ﬁpleﬁﬁeraﬁn 1‘5‘yl)cﬂm9!éﬂﬁ16?fpyﬁr'ﬁﬂlrf—@fyl}1§-@ 8-dichloro-3,5-

accordin sel ected fromthe group of

dimegapABTE) - TR
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yl}-2-fluoro-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea;,

or a salt, a prodrug, an N-oxide and or an ester thereof.

4. A compound of the formula A according to claim 1 selected from the group of compounds
consisting of |
1-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-3-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-urea,
3-(2-chioro-3,5-dimethoxy-6-methyl-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-y[}-1-methyl-urea,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-1-{6-[4-(2-dimethylamino-ethoxy)-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea,



1- (2, 6-di chl or o- 3, 5- di net hoxy- phenyl ) - 3-{6-[ 4-(2-norph
ol i n-4-yl - et hoxy) - phenyl am no] - pyrimdin-4-yl}-urea,
W@2{02/06t762 chl or o- 3, 5- di met hoxy- phenyl ) -1 - net hpdF/EP2006/070046

-{6-[3-{4-nethyl -pi perazin-1 -yl nmethyl)-
phenyl anmi no] - pyri m di n-4-yl $sUr ea,

3-{2, 6-di chl oro- 3, 5-di met hoxy- phenyl ) - 1-{6-[3-(4- ethyl
- pi perazi n-1-yl)-phenyl am no] - pyr|n1d|n 4-yl}-1
-nmet hyl -urea, 3-(2, 6-dichl oro- t hoxy- phen

|
3-(2-chierord/5-dimet ey Bsmethyrphenybt i- wemyyiﬁ-@rlﬁdﬁwethxﬁ plpe¥az)m 1-yl)-

yl }-urea,
e‘“°’§’ﬁ]?§é{w %RM{.%HMOKQ ey e yl)-1-{6-[ 4. (1- et hyl
3-(2- Gmomé-lwoﬁ&dme)h%mﬁnﬂlﬁﬁ% 4- ?t?‘WTR!IPGHaZ'ﬂ 1y)[|)}'pf!E>"V|a ino}-
6- di chl or o- 3, 5- di et hoxy- phenyl) 1l-e
pyrm{'ﬂﬁ-ﬂ%{ g{@ ?4&; hyl - pi perazi n-1-yl) - phenyl am no ‘
3-(2- p|y|pnon':3 &dnnethgxy}-B meghyl-phenyl)-1-{6-[4- (4-|sopropyl piperazin-1-yl)-

phen?a;\lﬁnojtpﬁhﬁﬂfrpﬂg}% - HefRihexy- phenyO i -

azi ne-| -car bonyG hen I anni no]j -
3. (2-plioiond, Bickmethghy 6 meths-phgn ot el 3-@me@wémwom%thﬂrmemammo)-

pyrlnﬂﬁnbﬂylfq(hfggqﬁﬂ LOr an ester thereof. 6. A conpound of

according to claim1l selected fromthe
-(2-ghlorgs3. 6fdirpethpaudraretimdrb Ry tp-5f(4- -ethyl-piperazin- 1-y|) -phenylamino]-

pyr|n§§1|n-4d | li”rflgtﬂll%read' et hoxy phenyO i * d-
¥1§ algerazm i -yO pyridin-S-ylam no] -
3- (meprqﬁ gidimethgxy- 6-metrmé1ph9myl)u‘r Bvethykd6-14-(2-pyrrolidin-1-yl-ethoxy)-

pheﬂéfa(‘rﬁnﬁ- hﬁm'iﬁur%%ﬁ,-énemyr@ﬂeaoxy phenyl)-1-{6-[6-(4-isopr

erazin %ﬁpﬁ di n-3-yl anin h
3.(2-ghietond Bidimatng iy 6-metphgmylrt-enethyb (B S HHero-4a(2oRahdia- V-
etho%ﬂ eﬁ%éﬂﬁogﬁf’nn‘ﬂﬂ|n§4"yI?-§In?éth§lhtﬁé§Of 7. A

rmaceut | aration conpri si conpou

3-(2 ﬂfdecrﬂqwﬁmathpw- émfﬁlarqmthﬂw@emll -t48- [43(451%*5)@&%%% )
pher@TMﬁ?i%glnm'&?ﬁ(-h%ﬂ -pfne§§1 Ble tép,@reof according to any

al ms | east one pharmaceutical |

3- (SM@W&trléuwameﬂyi-ph@ylm-@dﬁﬁﬁﬁfw'-elpetqa@ ¥- wla-ﬁﬂﬁwlélfmno
yr,nﬂgj,g% @};qrrﬁ@(ﬁyqq}réé:al |y acceptable salt, prodrug,

or ester thereof, according to any one of
claims 1 to 6, for use in the treatnment of the ani mal

or a Q&it, RUSFBAY ?OQNN -dxRiRSgar lak dsfir tHdigort 1 €at ment  of

di seases that respond to inhibition of FGFR
5. A compound of the formula IA according to claim 1 selected from the groﬁp of compounds
consisting of
1-(2,6-dichloro-3,5-dimethoxy-phenyl)-3-{6-[4-(2-morpholin-4-yl-ethoxy)-phenylamino]-
pyrimidin-4-yl}-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-methyl-1-{6-[3-(4-methyl-piperazin-1-ylmethyl)-
phenylamino]-pyrimidin-4-yl}-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[3-(4-ethyl-piperazin-1-yl}-phenylamino]-
pyrimidin-4-yi}-1-methyl-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-methyl-1-{6-[4-(2-morpholin-4-yl-ethoxy)-
phenylamino]-pyrimidin-4-yl}-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(1-ethyl-piperidin-4-yl)-phenylamino]-pyrimidin-
4-yl}-1-methyl-urea, '



9. The use of a conmpound of the fornmula IA or a

phar maceutically acceptable salt, prodrug, N oxide or
we@siaoen7t7eer eof , according to claim1l for the PCT/EP2006/070046

manuf acture of a pharmaceutical preparation for the

treatnment of protein kinase, fspeci ally FGFR,

dependent di seases. 10. A ms od for the manufacture

of a conpound of the formula LA according to any one

of clains 1 to 6, conprising reactlng lan ani line

Y

3-(2.&ieplonerd, Sodimetiexy-phemilal By {-{0jntdestBy pinRiazit-Wh-Rheaylamino)-

magindefi-ed: 4% a conpound of the formula A with an
pyrlam'nngﬂo the formula |HA, wherein RL, R2, R3, X, Y and

3-(2,8-dighlorers, Sodimetheay-PHeNyd)- b&ﬁrﬁo@rﬁ!hﬂ'ﬂ?'mﬁ%ﬂﬁ%ﬂﬁa!b&nY'AthFWaminol-
pynrﬁlmﬁ_,;pg@$wﬁy, Qfest bisreactive carbonic acid

erivative; ‘and, if desired, transform ng a conpound
OTGW" AFredTNg, andNioxide aﬁdﬁﬁﬂéﬁt@hthe&ﬂ?pound of fornula IA,
transform ng a salt of an obtai nabl e conmpound of
formula IAinto the free conpound or a different salt,
6. A eorapaingratithyfosnula i aceriding te elaien ¢ salgsted dropt therenn of qompounds
consisﬂﬁg?oia salt thereof, and/or separating an obtai nabl e
ure of isomers of a conpound of fornmula | into

3-(2,6siarerd&i-dimedaxy-pheny)-1-16- byl piperazing ybriyridin-3zylaminol-
pyr.nﬁ.af,ﬁggswp? n#‘étﬁ‘ﬁ%?eaﬂ gageci al |y FGFR) dependent di sease,

nprisi nsg@a mnirstering to a person in need of such

261decé1!qs%13t methenphery X £(§-[6r&-isenroruipiperazina{ yBryridip-3zylamino]-

pynnggmppw N4l infiifed ormula 1A, an N-Oxide, a salt, an
of a prodrug thereof, N according to any one of
ora gqlbiarpgoqmg,oar@\l -oxide and or an ester thereof.

7. A pharmaceutical preparation comprising a compound of the formula 1A, or a
pharmaceutically acceptable salt, prodrug, N-oxide or ester thereof, according to any one of

claims 1 to 6 and at least one pharmaceutically acceptable carrier.

8. A compound of the formula IA, or a pharmaceutically acceptable salt, prodrug, N-oxide or
ester thereof, according to any one of claims 1 to 6, for use in the treatment of the animal or

human body, especially for the treatment of diseases that respond to inhibition of FGFR.

9. The use of a compound of the formula IA, or a pharmaceutically acceptable salt, prodrug,
N-oxide or ester thereof, according to claim 1 for the manufacture of a pharmaceutical
preparation for the treatment of protein kinase, especially FGFR, dependent diseases.

10. A method for the manufacture of a compound of the formula IA according to any one of
claims 1 to 6, comprising
reacting an aniline compound of the formula lIA,
H,N
(l1A)

(RY),
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wherein R* and n are as defined for a compound of the formula IA, with an amine of the
formula IIIA, ‘

Y .
| (INA)
Y T z -
R2
wherein R', R?, R®, X, Y and Z are as defined for a compound of the formula IA, in the

presence of a bisreactive carbonic acid derivative,

and, if desired, transforming a compound of formula |A into a different compound of formula
1A, transforming a salt of an obtainable compound of formula A into the free compound or a
different salt, transforming an obtainable free compound of formula |A into a salt thereof,
and/or separating an obtainable mixture of isomers of a compound of formula | into individual

isomers.

11. A method of treatment of a tyrosine kinase (especially FGFR) dependent disease,
comprising administering to a person in need of such treatment an amount effective for said
treatment of a compound of the formula IA, an N-Oxide, a salt, an ester of a prodrug

thereof, N according to any one of claims 1 to 6.



