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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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proper henatopoietic, endothelial, hemangi oblast and primtive
mesoder m devel opnment was established. EphB4 deficiency results in an
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Mitant forms of the Ber-Ab! protein have also been identified. A detailed review of Ber-Abl
mutant forms has been published (Cowan-Jones et al, Mini Reviews in Medicinal Chemistry,
2004, 4 285-299).

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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PDG- receptors (PDGFRs) has been observed in pancreatic cancer (Ebert
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Disruption of Raf expression in celt lines through the application of RNA antisense technolo-
gy has been shown to suppress both Ras and Raf-mediated tumarigenicity {Koich 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 fimb development, wound healing, tissue



Nature Cenetics 1997, 16: 260-264; Chesi et al., Blood, 97 (3):

729- 736W@BOIPTI7ENti ni, et al, BIJH 2001, 114: 362- 364). PCIEPRI0S/070046
context, the consequences of FGFR3 signaling often appear to be cell
type-specific. In chondrocytes, FG-R3shyperactivation results in
growm h inhibition (reviewed in Onitz, 2001), whereas in the nyel oma
cell it contributes to tunor progression (Chesi et al.,2001). The
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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
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et al., Cytokine & Growth Factor Reviews 16, 221-232 (2005}, and X. Yu et al,, Therapeutic
Apheresis and Dialysis 8(4), 308-312 (2005)).

Gene amplification and for 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 1893; Adnane et al., Oncogene 1991; Jaakola et al., Int J Cancer 1893,
Yamada et al., Neuro Res 2002). Overexpression of FGFR1 and FGFR4 is also associated
with pancreatic adenocarcinomas and astrocytomas (Kobrin et al., Cancer Research 1983,
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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formula 1A RI1 R5
Mutations, especially in FGFR3 (e.g. FGFR3b) have also been described o be responsible
for constitutive activation of these receptors in the case of oral squameous cell carcinoma
(see e.q. Y. Zhang et al, Int. J. Cancer 117, 166-168 (2005}.

.Enhanced (especially bronchial} expression of FGFRs, especially FGFR1, has been reported
to be associated with Chronic Obstructive Pulmonary Disease (COPD) (see e.g. A.
Kranenburg et al., J. Pathol. 208, 28-38 (20058)).

Chromosomal translocations involving the FGF-R1 locus and resulting in activated forms of
FGR-R1 have been reported to be responsible for 8p11 mysloproliferative syndrome =
Eosinophilic Myeloproliferative Syndrome (EMS) (see D. Macdonald et al., Cross NCP
(2002) Acta Haematologica 107; 101-107).

Methods of antagonizing FGFRs, especially FGFR1 or FGFR4, have also been described to
be useful in the treatment of obesity, diabetes and/for diseases related thereto, such as me-
tabolic syndrome, cardiovascular diseases, hypertension, aberrant cholesterol and trigly-
ceride levels, dermatological disorders(e.g. infections, varicose veins, Acanthosis nigricans,
eczema, exercise intolerance, diabetes type 2, insulin resistance, hypercholesterolemia,
cholelithiasis, orthopedic injury, thromboembolic disease, coronary or vascular restriction
(e.g. atherosclerosis), daytime sleepiness, sleep apnoea, end stage renal disease, gallblad-
der disease, gout, heat disorders, impaired immune response, impaired respiratory function,
infections following wounds, infertility, liver disease, lower back pain, abstetric 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. Ophthalmolegy 123, 368-376 (2005)).



R2 wherein two of X, Y and Z are N (nitrogen), the third is CH or
N (pref sv@plog/ovizand Z are N and Z is CH); and wherei n ePCr@P2006270G46
phenyl that is substituted by hydroxy, phenyl-Cl -Cral kyl oxy,

pi perazin-1-y1l or 4-(phenyl C1-C7-al ky}9 - pi perazin-1-yl; or phenyl
that is substituted by (i) halo or Cl-Cr7-al koxy and in addition (ii)
by hydroxy, phenyl-Cl-C7-al kyl oxy, N-nono- or

N, N- dipy, é@r \Qté & a§¥+\{<al%g\'&9n hﬁﬁrbeﬂé%g? bg inhibited by disruption of the

pyrroli ditho- no-

t hi onﬁﬁmﬁ@pﬁqﬁm@ﬁb §§ctgr ﬁw S!)PB@W@ZI peeleg) | T. Is ibe et al., Clin. Cancer Res.

4- ( phanyh; £loCiral fopbbypi per azin-1-yl, 4- (O Cr-
al kyl y-'pi perazin-1-y1, [4-(C -C7-al kyI) pi perazi n-1-y1] - Cl-C7-al kyl ,
N-nmono- or N, N-di-(Ci-Cr7-

Further, FGFR involvement in the case of thyroid carcinoma could be demonstrated.

Epidermal Growth Factor family and related diseases

The epidermal growth factor receptor (EGF-R) and ErbB-2 kinase are protein tyrosine kinasé
recaptors which, together with their family members ErbB-l3 and ErbB-4, play a key role in
signal transmission in a large number of mammalian cells, including human cells, especially
epithelial cells, cells of the immune systém and cells of the ceniral and peripheral nervous
system. For example, in various cell types, EGF-induced activation of recepicr-associated
protein tyrosine kinase is a prerequisite for cell division and hence for the proliferation of the
cell population. Most importantly, overexpression of the EGF-R (HER-1) andfor ErbB-2
(HER-2) has been cbserved in substantial fractions of many human tumours. EGF-R, e.g.,
was fouﬁd to be overexpressed in nen small-cell lung cancers, squameocus carcinoma (head
and neck), bréast, gastric, ovarian, colon and prostate cancers as well as in gliomas. ErbB-2
was found to be overexpressed in squameous carcinotma (head and neck), breast, gastric,
and ovarian cancers as well as in gliomas.

In all the cases mentioned above where protein kinases are involved the modulation of an
aberrant activity {especially the inhibition of an activity of such a kinase) can be expected
reascnably to be useful in the diseases mentioned.

There is thus an unmet need for highly affine and/or selective molecules capable of blocking
aberrant constitutive receptor protein tyrosine kinase activity, in particular FGFR activity,
thereby addressing the clinical manifestations associated with the above-menticned
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.
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N- nono- W 20478F 2 ( CL- C7- al kyl ) - am no- C1- C7- al koxy, [ 4- @OTAPZ006/070046
al kyl ) - pi perazi n-1-y1]-d - Cral koxy,

[ 4-(C1-C7-al kyl ) - pi perazi n-1-ylJ-carbenyl; R2 is hydrogen,

Cl-C7-al kyl, Cl1-Cr7-al koxy or halo; R3 i1s hydrogen, C-Cr7-al kyl or
phenyl - C1-C7-al kyl, each R4 is, independently of the others,

C -Cr7-al kyl, halo-Cl-CT-al kyl, halo or C 1-Cr-al koxy, and nis 0, 1,
2, 3, 4 or 5 O Rl is phenyl that is substituted by hydroxy,
phenylMMMn 1-yl,

4- ( phepyd Chovi-hadrh mn)i'tﬁ’étﬁﬁé %él'n orlnd’s]gwe% frTfQ'HQre d%.rtali belos Wthh may be descry-
N, N-di - (Cl1- C7- all?kﬁ/ -am no-01- %_‘rr0| di no- C1- E

1- ( C1-Re7-as hglend! We‘FPd‘PFPrQEM awhﬂﬁﬁﬁtﬂsﬁn O&L'“W“Qr‘%ﬁwumber Of P" tein

t hi omayfbiak ikiis€d -dspecial K ony sudh Kikdse(Hentidhek ) hepéipanad dspkcilly of FGFR.

[ 4- (Cl- G/-al kyl ) - pi perazi n-1-y1] -Cl1-C7-al kyl, N-nono- or

N-nmono- or N, N-di-(d -C7-al kyl)-am no-Cl-07-al koxy,

[ 4- ( 0JIACTxaatgd Pt ignaeesdatiibited Py the@CbnPouatik okihe disclosure there may be mention-

[4 (C]neg s%EE%hQ F@FR%rﬁéF??le Fﬁ%r%}faa‘rWéFRQrAHBﬁu@thH@B kﬁ%é'f&e@%

he substitutents nentione resent Eara

I'n
add| t itOhYEP s PatUREF R B PRBIVIY di WBFE fa?ﬁPthlK@? {Ffabxip2)- Rpejdisclosed
hydr og@mpo%dgzr@éwbpnéiéf&ﬁhahrkﬁbworodsf 1 Fm R dif ShdRetHre@@ bther protein

d - C7-al ki 1-
tyros% klnas%s } r the m%ibltYon of mutants of these enzymes. |n view of these acti-
vities, the compounds can be used for the treatment of diseases related to, especially,

aberrant or excessive activily of such types of kinases, especially those mentioned.

The compounds of the disclosure can exist in different forms, such as free acids, free bases, ester
and other prodrugs, salts and tautomers, for example, and the disclosure includes all variant forms
of the compounds.

‘The extent of protection includes counterfeit or fraudulent products which contain or purport
to contain a compound of the invention irrespective of whether they do in fact contain such a
compound and irrespective of whether any such compound is contained in a therapeutically
effective amount. [ncluded in the scope of protection therefore are packages thch include
a description or instructions which indicate that the package contains a species or pharma-
ceutical formulation or composition of the invention and a product which is or comprises, or
purports to be or comprise, such a formulation, composition 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 ctherwise.

Features, integers, characteristics, compounds, chemical moieties or groups described in
conjunction with a particular aspect, embodiment or example of the invention are to be



R5 is hydrogen (preferred), Cl1-C7-al kyl or phenyl-Cl-C7-al kyl, and

ei ther waz®03971450r 5 and R4 is selected from d - Cral kyPCT/EP2006/070046
C -C7-al koxy and hale, with the proviso that at |east one-of each of
Cl-Cr7-al kyl, Ci1-Cral koxy and halo is.psesent; or nis 2 and one R4 is
hal o- C1- C7-al kyl , the other R4 is Cl-C7-al koxy; WO

2007/ 071752PCT/ EP2006/ 070046 - 15 - or nis 3, 4 or 5 and R4 is

sel ec LﬂgerfsE Q%]é) anxﬁgﬁle%ﬁ% glotRZr ?Q’eanl'\ Iﬁﬂc}s rlﬂeﬁthgr DY éié %e&%edaﬁerem

| east one o and oxy, 1S present
3, 4 GﬂleSaWORmaF‘b§éh@T@ﬂéfB from hal o, hal o- Cl- C7-al kyf and
Cl-C7-al koxy, with the proviso that at |east one of each of haI o,

?ﬁ: ? ; %éc%?ghghk){l & %g%ﬂo?‘?aan )iglms OP rt!'?lgesnpeclfacatlon t?we wor s compnse and

" “contain” and vanations of the. words, for example “comprising” and “comprises”, mean

“including but not limited to”, and are not intended to {and do not) exclude other moieties,
additives, cbmponents, integers or steps'.

I
Further aspects and embodiments of the disclosure are set forth in the following description

and claims.

Detailed Description of the Invention

It has now been found that the novel compounds of the formula IA,

R1 ) R3

R5/ Y =T T (1A)
T

(RY),
R2

wherein

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

wherein either

R' is phenyl that is substituted by hydroxy, phenyl-C.-Cs-alkyloxy, piperazin-1-yl or 4-(phenyl-
C,-Cy-alkyl-piperazin-1-yl; or phenyl that is substituted by (i) halo or C;-Cs-alkoxy and in ad-
dition (i) by hydroxy, phenyl-C;-Cz-alkyloxy, N-mono- or N N-di-{C,-Cs-alkyl)-amino-C+-Cy-
alkyl, pyrroliding-C4~Cz-alkoxy, 1-(C;-Cr-alkyl)-piperidin-4-yl, morphoiino-C4-Cy-alkoxy,
thiomorpholino-C4-Cy-alkoxy, piperazin-1-yl, 4-(phenyl-C.-Cs-alkyl}-piperazin-1-yl, 4-(C-Ce-
alkyl)-piperazin-1-yl, [4-(C,-C-alkyl)-piperazin-1-yl]-C,-Cs-alkyl, N-mono- of N,N-di~{(C-Cs-



wherein either Rl is 3-pyridyl which is nonosubstituted by

N- C1- C7v&) Roplaopi7per azi n- 1-yl, R2 is hydrogen, R3 is hydrogaro@aciniRa
s, independently of the others, d-Cral kyl, halo-Cl-C7-alkyl, halo
or Cl-Cr7-al koxy, R5 is hydrogen and m4s 1, 2, 3, 4 or 5 O a-
conpound of the fornmula I A wherein Rl is

4- (2- nor phol i n- 4-yl - et hoxy) - phenyl am no, R2 is hydrogen, R3 is

hydr o _ L S 2~ _ - o]y di: 3~ _an netho b S a0 A4S
hydr ogg(gu 354}%§1 %3 Va%gﬂ'Nl@éﬁ O;)(O?s ,ngt: %Cdr éég_%g’?rp%ﬁ%é}%&%&e&y b[ﬁnﬁs ad7l A
wher epikylipiResazo-(aiherfyrlkepdidCrtealkyimirersgoshdhgareando, R2 is
hydrogen, R3 is nethyl, R4 is 2- and 6-chloro and 3- and 5-net hoxy, n

's 4, R85|s %fdrgggr{,-%g? 7’—ai¥yl,ae?—0%-aﬂ<ro?<y [c\>|r ﬁglg; Xis CH O

R?®is hydrogen, C,-Cr-alkyl or phenyl-C,-Cy-alkyl,

each R* is, independently of the others, C1-Cralkyl, halo-C-Cy-alkyl, hale or C4-Cr-alkoxy,
andnis0,1, 2,3, 4or5;

or

R' is pheny! that is substituted by hydroxy, phenyl-C,-C-alkyloxy, piperazin-1-yl, 4-(phenyl-
C+-Cs-alkyl)-piperazin-1-yl; N-mono- or N,N-di-(C-C;-alkyl)}-amino-C,-C;-alkyl, pyrroliding-C;-
Cr-alkoxy, 1-(C4-Cr-alkyl)-piperidin-4-yl, marpholino-C,-Cs-alkoxy, thiomorpholino-C4-C4-
alkoxy, 4-{C.-Cr-alkyl)-piperazin-1-yi, [4-{C4-Cy-alky)-piperazin-1-yl]-Cy-Cr-atkyl, N-mono- or
N N-di-{C-Cralkyl}-amino-C,-Cr-alkyl, N-mong- or N, N-di-(C,-Cs-alky-amino-C-Cralkoxy,
{4-(01-C7-alkyl)-piperazin41-yl]-C1-Cy-alkoxy, [4-(C+-Cr-alkyl)-piperazin-1-yl]-carbonyl; or
phenyl that carries one of the substitutents mentioned so far in the present paragraph and in
addition a substituent selected from halo and C4-Cy-alkoxy;

R?is hydrogen, C-Cr-alkyl, C-Cs-alkoxy or halg;

R® is hydrogen, C1~C?;7-alky| or phenyl-Cs-Cr-alkyl,

R®is hydrogen. (preferred), G,-Cr-alkyl or phenyl-C-Cr-alkyl,
and ,
either n is 3, 4 or 5 and R* is selected from C+Cy-alkyl, C4-Cs-alkoxy and halo, with the

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

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



a conpo formula | A wherein IRL is }
3-(4- etﬁ@d%”gi;’%éﬁ%zi n-.1-yl)-phenyl am no, R2 is hydrogen, P%’QEIP%OU%{%)S}? ,

R4 is 2- and 6-chloro and 3- and 5-nethoxy, nis 4, R5 is hydrogen, Y
and Z are Nand Xis CH O W) 2007/ %71752PCT/ E132006/ 070046 a
conpound of the formula I A wherein RL is

4- (2- nor phol i n- 4-yl 1et hoxy) - phenyl am no, R2 is hydrogen, R3 is

met hyl , Rar nds 2-4 anglbd Riissalectad frdm fzaid, iBdarend Ox (L -atkdxy, With R previso

hydr ogen, % : i iddd A~C d_of the formula IA
wher ei n Rtl it%P%-a%lﬁfﬁ%@gﬁgéﬂ%ilo(r?-dﬁng??Cpﬁgﬁg%rh@ﬁ%,se% i s hydrogen,
R3 is methyl, R4 is 2- and 6-chloro and 3- and 5-methoxy, nis 4, RS
i's hydrogenn ie/3andr & ant &R*Nsardted frdm Galo, FioaC COMBRYINhOE,-Ehaikboy, Mihane

nyar ogen, PRI SeR yFestiantiot BaBs e b B 350 Bip ks pipsent

is 4, R5 is hydrogen, Y and Z are Nand X is CH and/or O a conpound
of thg fornula IA wherein RL is =
4- (4- et hyl - pi perazi ne- 1- car bonyl ) - phenyl ami no, R2 is hydrogen, R3 is
methyl, R4 is 2- and 6-chloro and 3- and 5- net hoxy, nis 4, RS iS
hydr ogedhd ¥ aadl (AitrdgenfNarid ig’chs CH; . or mixtures of two or nore
conmpounds .of the formula IA )

wherein either

R’ is 3-pyridyl which is monosubstituted by N-C+-Cr-alkyl-piperazin-1-yl,

R?is hydrogen,

R® is hydrogen,

each R* is, independently of the others, C,-Cy-alkyl, halo-C;-Cs-alkyl, halo or C-C;-alkoxy,

R®is hydrogen

andnis 1,2, 3, 4 or5;

or

a compound of the formula IA wherein R’ is 4-(2-morphblin-4-y|—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, nis 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



or in each case of a conpound of the formula I A (as nentioned above

or bel oWjO dWP4175hr odr ugs, . N-oxi des or esters thereof, AFEEFRGH70GA
the treatnment of disorders related to protein kinase act|V|ty,
especially with regard to di seases thas-can be treated by Protein
Tyrosi ne Ki nase nodul ati ng conpounds, nore especially FGFR nodul ati ng
conpounds. Therefore, the invention relates to one or. nore of these

Cor'rpomnﬁﬁunﬂhﬂtﬁé)fdﬁﬁh% IlAAvhé@intﬁi is R[@%Hl%ﬁollr{\h%bﬂﬁ%/)oﬁh&@‘a%iﬁo R? is

t here t,he_use nmet hods_an har maceut i cal

for rru(?'ﬁffjf V\ﬁeﬁtmﬁﬁ%‘d RABo%cand Sish ST b SD PO EP006 G7bisddrogen. ¥
two ofani,Z deaddnd XaiseCHN (nitrogen), the third is CH or N (preferably
Y and Z are Nand Zis CH); and either (A) RL is phenyl that is
substituted by hydroxy, by phenyl-Cl-C7-al kyl oxy (especially
benzyl®xy), by piperazin-1-yl or by

4- (pheeflc‘z/dmgun@?df%en@ranu@ i&%ﬁ@rbﬁ'ﬁ-" |¥]4 (ﬁeéﬁﬁ?}z@érild)f'n—tl yl)ci)henyfammo R? is

4- benz%( erazin-1 }é/ )5{ henyl that Is once) by
hal o ( Qg%dgﬂaﬁ § melsh dfrzc?ﬂdo‘? 65‘*05%3@3@%9 %aaathwsﬁé%f‘aﬁﬂ iy hydrogen, Y
nmet hoxand 286 Wanaddistdlon (ii) (once) by hydroxy, phenyl - Cl- C7al kyl oxy
(especially benzyl oxy), N-nono- or

N, N-di - (C -G al kyl)-am no-Cr C7-al kyl (especially

di met Wyl am nonet hyl ), pyrrolidino-CyCral koxy (especially

2- pyr raoéd I 1 4

T Bthy prﬁ%cgelﬁdgifh'ﬁé(%)rm)uﬂa I(AQ@IE)&Z n"’\{g‘gﬁé C4)i(4ECg AL dlﬂ!a&ln 1 %% g@@ﬁ?ﬁﬁn it W s

2- rmrdWSWQ‘F& Bt [Fo3thyl, Rt ﬁ|%ﬁﬁ‘8r6pﬁ'8$’r°rﬂ51dé’@r“3ﬁ<6% %ésrp@c%d?u?hydrogen Y
2- t hi cararphe i aeetheon , aravgrer azi n- 1-yl |

4- (phenyl - C1- C7- al kyl ) - pi perazin-1-yl (especi ally

4-benzyl pi perazin-1- 1), 4-(Ci-Cr-al kyl)-piperazin-1-yl (especially
4- (metdwyl , ethyl or isopropyl)-piperazin-1-yl), [4-

(C1- Qé‘\‘:éﬂ{ﬂ:c)urﬂ' cﬁ%é‘ﬁﬂr e %}%T\%I Cﬁalyﬁy(l étﬁﬁ%%rgi he- 120a[r€'or{fsegrlﬂé¥1kfla9ﬁno

et hyl perazin

N, Nd.R('ﬁfv@ﬁoaﬁkyﬁ%tsmthﬂ &15&@@: c*('@@ﬁﬁ@.%ﬁnﬁ 5-methoxy, nis 4, R®is
di met ydasdeROWRIiNaYA dre NNaRBNXOs CM;,

N, N-di - (C1- C7-al kyl ) - am no- Cl1- C7- al koxy (especially

2- (di met hyl am no) - et hoxY), [4-(Cl-Gr-al kyl)-piperazin-1-y11-Cl

Cr al koynigiesgseditabloy ndorg 4ompphydpofpibe dammid Al ) - et hoxy) or
[4-(Cl-07-al kyl) - pi perazin-1-yll-carbonyl (especially

4- et hyl pi perazi n- 1- car bony Lmd) R2 is hydrogen (preferred),

Cl- C7-%|ik§pch a&ecs’ifaﬁ sRBe B At e fprm@iﬁéﬁ (BF arestisned poevg @ batgv) salts,

hydr ogeeddigs aftexided or eSlerdIratdat| (preferred) dr phenyl - Cl- Gr-al kyl ,
each R4 is, independently of the others, Cl-Cr7-alkyl,

hal o- C1- C7-al kyl , halo or Cl1-C -al koxy, R5 is hydrogen (preferred),
Cl1- C7-zak kgefudin thaéeatmt-oldabkddrs related to protein kinase activity, especially with

regard to diseases that can be treated by Protein Tyrosine Kinase modulating compounds,

more especially FGFR medulating compounds.
Therefore, the invention relates to one or more of these compounds of the formula IA, 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



and nis 0, 1, 2, 3, 4 or 5; or WD 2007/071752PCT/ EP2006/ 070046 - 18
- azi n- ¥Q30070R7AdNo- or N, N-di - (d - C7-al kyl ) - am no- Cl- EZT&PRYG6/070046
(especi ally di net hyl am nonet hyl ), pyrrolidino-C -Cral koxy (Specially
2-pyrrolidino-ethoxy), 1-(CG -C7-al kyl)7piperidin-4- yl (especially.
1- et hyl - pi peridi n-4-y1), norpholino-Cl-C7al koxy (especially

2- nor phol i no- et hoxy), thionorpholino-Cl-Cr7-al koxy (especially

2-thi Q@eropbtovm fé#@omxa.troéer(>cé\-.e%@ké<dnh)orrN @?éf@?abﬁy Fahd A S3R€ChAL Y
4- (meth % et hyl i sopropyl’) - pi perazi n-1-y1)
[ 4- (0 aa«# kyl) - p| peraZin-1- yl11-Cl-Cral kyl (especially 244-(nethyl

or ethyl)-piperazin-1-ylyethyl), N-nono- or N N-di-(Cl-

Cral kyl.) - am no- G -.C7-al kyl (especially di methyl am nonet hyl), N nono-

or N, NGFt (G -C7-31- - kyl)-am no- C1- C7- al koxy (especially

2- (di &} Ryisawhamgp thet i axbijtuled- t(y@ﬂyd@%eyabkyhénypﬁp@;aﬁk}mxk {especially ben-
11-

o T k'@ az(lr‘?zgg%ﬁyﬁpgir}yﬁlﬂ% yw) @géraz.hnfgn UL R Sh R Hdn

4- et hyAi Lpﬁr%ﬁézar 101 PEaM D H1REIY sutzﬁtlt%wéﬁwon@wahy @%@ ﬁ@@@C@Hﬁflertqﬁ@hlorO) or
subst '¢1L¢7eﬂlk§xyff(%@béc9§l%é@:o§@rarfdQH aahmbﬁl(lt)fa@ndazj%%gardagr@fwr@pb and in
addi ti substituen ﬁe cted fro csg @é}‘
Pl o oy B el Panayiopt M To- SN A S Slsvi- ey

pr ef ﬁr(em)alibi airoethiR@ rrinrsori‘lgtdplg),g:@rro(uqnhea‘cmcr?ea;i&quabs;@haalbf IRybyrigidebesthed),

r

ohenyt M GrARTBPSYin 0 bR Y o L S oo & ey,
Cl- Cr- (asfke,qtaﬂy@imgmlnkwkwoamtmqhgrphm”thu—ﬁe-aﬁmw(wephﬁr 24hiomgagitolino-
one Ofetﬁ’:%}r:% ﬁ;%er‘a-}mgzylaﬂfyﬂenypé (- a@iyb%ﬂerﬁﬂq 1bﬁ|(93de%|aqlg%5t§‘é?{zyl re&:rin 8.

2 and on al ox
i's -3, hCre iy RRiPPeziel dhestedali Ha?tsvl ?‘S‘élbO"a{ﬁ%PF@i!'b?'PaﬁEBW vh, t-
W th tioe CpFaHWI)S;ﬂpélham Bl)-Cedstalion cegpleciae - Di{mbilyDor et ppi@achzin-1-yl]-
Q- C7a|thﬁf(¥\l mors*uoprgreﬁ ‘?\p&: (C4-Cr-alkyl)-amino-C,-Cr-alkyl (especially dimethylaminomethyl},
N-mono- or N,N-di-{C,-Cralkyl)}-amino-C,-C-alkoxy (especially 2-(dimethylamino)-ethoxy),
{4-(C1—C7—alkyl)—pip‘erazin—1 -yl]-C,-Cr-alkoxy (especially 2-(4-methylpiperazin-1-yl)-ethoxy) or
[4-(C,-Cr-alkyl)-piperazin-1-yl]-carbonyl (especially 4-ethylpiperazin-1-carbonyl};
R? is hydrogen (preferred), C4-Cs-alkyl, C4-Cq-alkoxy or (with lower preference) halo;
R? is hydrogen (preferred), C-Cr-alkyl (preferred) or phenyl-C4-Cr-alkyl,
each R* is, independently of the others, Cy-C;-alkyl, halo-C4-Cr-alkyl, halo or C1—Cyfalkoxy,
R® is hydrogen (preferred), C,-Cs-alkyl or phenyl-C-Cs-alkyl,
andnis0, 1,2, 3, 40r5;

or

(B) wherein R' is phenyl that is substituted by hydroxy, phenyl-C,-C7-alkyloxy (especially
benzyloxy), piperazin-1-yl, 4-(phenyl-C4-Cr-alkyl)-piperazin-1-yi (especially 4-benzyl-piper-



or nisv{’(%% 5.and R4 | selected from hal o, hal o-Cl-C7- alké/ﬂ
Cl- C7- al %VWOV\}"P?\ the proviso that at |east one of eacRCSFHR (’6’70‘“(

hal o- G - Cral kyl and Cl-C7-al koxy is present; (C or a conpound of the
formula TAwith the names 1 -(2,6-d +¢&-1oro-3,5-dineth

oxy- phenyl)-3-{6-[4-(2-m orpholi n-4-yl-ethoxy)-phenyla m

nal pyri m di n-4-y0-urea (where, referring to formula ILA, Rl is

4- ( 2- recirphgl)i N-rdoryd- o tNiiX €, -CYWRIK) Qi Bo-L7 T2 IR @%@@@ipawﬁylém%
gggnylrﬁ%gl?é::ﬁ% c'ﬁﬁo@' dﬂﬁ&ys(%gg’%%%Iy%m{rg&ﬁv&%@?ﬁ ‘F (C1 ralﬁyig plperlgln-d-

3- (2, &4 thspRFiBlb? 3tf5fiﬂln¢eﬁhe%y9 hemiblinolC rEt-aikbxil ({spéBialiyl 2 medrplidlirpigier
azi n- lpy, Hﬁbﬁ)ﬂlﬁhoh%l@}ﬁdﬁém:ﬂ@](le%c‘iéll?'ZQHBm%rkfrjﬂ}ImUre%ﬁox(ny@ LCy-alkyl)-piper-

referrin
3- (4- r?é’ri’ﬁy'lyb eﬁ@?%i%'iyn"r im9'1%FHybowﬁ@wypakﬁipﬁ@mrﬁw)stﬂﬁdrcbgqihvl -pgetagin-1-
et hy IyIj-GACH-8iki-(eiskidily G0t B Gr BthyBMberafTRHDAKMANHA N Fndrs- br NAE;-RS-

h
5% (5 Sl aminoCsCapli RoRSERINSHp Y Aryrmet ) ATy op BN AHE 1
- phenyaranmiod§31Gralldoxy-(¢syddially-2ngiirhgthylamere) (ethey g, [4Jr(ef-enwai|wg digerazin-1-

f l - Cia - -
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and n yl}scaﬂborgh{stgclp@ mem[?zm ~T-carbonyl}; or phenyl that carnes one of the sub- .

3 (2, Geticliteri GePtidndd §b f@tfbloRYmﬁlgé %Véjkn}lpéfﬁb@éga va\,ﬂ?d{l a[iﬂmég a@%@ﬁgéﬁt%e
a rimdin- urea ere, referrin

f or nup%é¥ifr°%m qéa ggzj%]ﬁuﬁ% Wi n- 4-yl gt %oxy) phenyl ami no, R2 |gs

hydrogen, 1R3 is nmethyl, R4 is 2- and 6-chloro and 3- and 5- nethoxy
and n

3-(2, 6Ft?§ %?rgggn gﬁgf eﬁé?{% egﬂ(ﬂl C1- raiKOf% [AWI{I'h_Iothwef%reB%?) l'mich 4-y1

) - phenyl am no] - pyri m di n4-yl I -1 rret hyl -urea (where, referring to
for nulre i§ ﬁsreéerh ?pl“éfe(rr:bﬂ(jftdf'yd:rgkﬁqw’éﬂélﬁed} oYlphenﬁmewyl-QWino R2 is

hydr ogen, I's meth - and 6-chloro an - and 5- et hoxy
and nis 4, and R5 |s hydrogen)

3- (2, R%ds oidrogen Byrbfatlicapt ho®y-alpficoryphpnil-t by dikd; { 6- [ 4- (4-et hyl - pi per a
zin-1-y1)-phenyl am no] - pyrimdin-4-ylyurea (where, referring to
formula I|A, 51 is 4-(4-ethyl-pipeazin-1-yl)-phenylanmno, R2is
hydrodéf, IR3 is et hyl, R4 is 2- and 6-chloro and 3- and 5-net hoxy
and n diteedn 1so0dy 5%55 laﬁd W@é@g@cﬂéd fbm C4- Cy-alkyl C4-Cq-alkox and halo, with the

3-(2,6-di.ch]o F th% ﬁ%n {644- $4 ethg/ perazi ne- 1-ca
r bony BBt atan’ﬁ%t]one &f vl P n%’t APy ?‘V\A‘r‘eﬁ’@se'?tef erring
to fornula IA R is 4-(4-ethyl-piperazine-1- carbonyl)-phenyl am no,
R2 is ] h 0 -chloro and 3- and 5-
et hoxd;)ﬁgél 2%’3 orjei% 15213‘%?- aﬁ&ﬁ tﬂuéS ﬁ % é -&T—al(?(oxy,
ornis 3, 4 or 5 and R*is selected from halo, iodo and C-Cr-alkoxy, with the proviso that at
teast one of each of halo, iodo and C-C;-alkoxy, is present;

ornis 3, 4 or 5 and R* | selected from halo, halo-C-Cor-alkyl and C4-Cr-alkoxy, with the
proviso that at least one of each of halo, halo-C-Cs-alkyl and C,-Cy-alkoxy is present;

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



h'3

where in each_of these conpounds the noieties corresponding to Ri,
( R2, RB“Kh%W7@%”°k Y and gpand ninformula |A are def?ﬁ@ﬂgﬁvm@ﬁ@“G
respectlve nmeani ngs as given for these conpounds, respectively);
where in each of these conpounds Y and8Z are nitrogen and X is CH,
and in each case of a conpound of the fornmula I A (as nentioned above
or below) salts, prodrugs, N-oxides or esters thereof. WO

2007/ G ERGARTH, EE2006403004 is h#frogeh ROB@- aRB BCiNE@B tankil e apb&SRBihoxy

i nvent r s of formula IA, wherein Y and Z are N
(nltrodgg Q‘Pd{fﬁ lsc@épé)%ﬁgreln either RL is 3-pyridyl which is

ronos bR $-iehieso-By5-imethag-riisty) -‘lﬁnp@whﬁ&\{&wmetmpm@rmﬁmQgeﬂhyiFe

i's hy 9 Bmlrﬁﬁ}(bbnﬁfdlﬁ-arylﬁ L’ﬁ@ggﬁﬂgﬁenpéﬁﬁrﬁé&é R0 & |5C%—é£§1é'#1#ﬁy ¥

hal o- C1- C al o or kox dro £n nd nis 1

2. 3 pApFB’?ZIB 1 )}/methy[) phenylamino, R? is hydrogen 1s methyl “is 2- and 6-chloro and 3-
and 5-methoxy and n is 4, and R® is hydrogen),
3-(2,6-dichloro-3,5-dimethoxy-phenyl)- 1-{6-[3-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yi}-1-methyl-urea {(where, referring to formula IA R' is 3-(4-ethyl-piperazin- 1-yl)-
phenylamino, R?is hydrogen, R® is methyl, R* is 2- and 6- chtoro and 3- and 5-methoxy and n
is 4, and R% is hydrogen), .
3-(2,6-dichloro-3,5-dimethoxy-phenyl}-1-methyl-1-{6-[4-(2-morpholin-4-yi-ethoxy)-
phenylamino]-pyrimidin-4-yl}-urea (where, referring to formuia 1A, R' is 4~(2-morpholin-4-yl-
ethoxy)-phenylamino, R? is hydrogen, R® is methyl, R* is 2- and 8-chioro and 3- and 5-
methoxy and n is 4, and R is hydrogen),
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(1-ethyl-piperidin-4-yl)-phenylamino]-pyrimidin-
4-y|}-1 methyl urea {where, referring to formula IA, R is 4-(1-ethyl-piperidin-4- yl)-
phenylamino, R? is hydrogen, R is methyl, R* is 2- and 6-chloro and 3- and &-methoxy and n
is 4, and R® is hydrogen),
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-ethyl-1-{8-{4-(4-ethyl-piperazin-1-y!}-phenylaminoc]-
pyrimidin-4-yl}-urea (where, referring to formula 1A, 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 nis 4,
and R® is hydrogen) or
3-(2,6-dichloro~3,5-dimethoxy-phenyl}-1-{6-[4-(4-ethyl-piperazine-1 ~carbonyh-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea (where, referring to formuia IA, R’ is 4-(4-ethyl-piperazine-1-
carbonyl)-phenylamino, R? is hydrogen, R® is methyl, R is 2- and B-chioro 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 IA 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 1A (as mentioned above or below) salts,
prodrugs, N-oxides or esters thereof,



I'n such enbodi ment, preferably R4 is, independently of the others
hal 0 or W 2¥7°W7Rdxy. and n is preferably 3, 4 or 5, noSFTHPRISOZNN
4. Preferred Definitions The general terns used herei nbefore and
herei nafter preferably have within th20eontext of this disclosure the
foll owi ng neani ngs, unless otherw se indicated: The prefix "lower" or
"Cl-Cr1l' denotes a radical having up to and including a maxi mum of 7

i N- chan pnaka®dines e ﬁﬂés}‘énuﬁvérﬁloaﬁﬁowﬂ'@sl st Einds BRXdrAANE R wherein

i n-ch rtlc es of alkyl and aliphatic conprise 1,
2, 3 gﬁ IQlaacar N(ng >e( ?gﬁcal S in question being either |inear

or br aviehheid eitheth  si ngl e or multi pl e branching. Lower alkyl or :
Cl- C7-mal; kgl bisviRiiedie g,gﬁl lbng 1 up to and
i ncl ud |nl '})ycta¥ on[g aﬁgpnégyosgbe gtreabtfnyf(f’an gﬁﬁéﬁcﬁﬂggn atons, and
is Ilrf%d?hb(ﬂms?'énched for example, lower alkyl is butyl, such as

n- but &% s segroleibyl , | sobut yl, tert-butyl, propyl, such as n-pr opyI or
i sopro .,et h I ar | ower al kyI is methyl, eth or
200 OBl Gk Bl BhadBh e SERIPIEIY Le e o et o st

t he | iRéds hydriogen, sardakisn, 2o3n@ansal so a singl e conpound, salt, or the
i ke. Where phenyl is present in RL as ring binding R1 to NR5 in
formula | A, the substituents hydroxy, phenyl-Cl-C7-al kyl.oxy,

pi per a2 BHch egpbodimenp rseferabin RERE, ildependantiyef tei gibarsyhalo Nr @ori-aligaxy, and
N, N- dirr it Gleibrabi/ &yhbranhagr&éfﬂb@hkyl pyrrofidi no- C1- 07-al koxy,
1-(C -C7-al kyl)- piperidin- yI , hor phol i no- C1- C7- al koxy,

t hi onor phol i no- C1- C7- al koxy, 4-(01-Cr7-al kyl)- piperazin-1-yl,

[ 4- (O grerab ldtinitiohper azi n- 1-yl | - C1- C7- al kyl , N-nono- or '

N, N- di V. / 0700
R L@ed&e\‘%g‘?@%%%ﬁ%?@gﬁ?f FRass Poe B '"éeegﬁzfsrs o
pi per aIZIBrqhsplwggmpe@tﬂicwzmwamngs unless other\N[se indicated:

[4- (Cl-C7-al kyl)-piperazin-1-yl]-carbonyl are preferably present in
the 3-_or 4-position relative to the bond to NR3. ,AnP/ asynmetric

car bort '§tRS 'Hcgwerf)@r m@gérﬂenprt%@d(qu [’_‘I?VII’E%)IQ tgyand inc udmg a maximum of 7 in-
(R S) -ohamf atgme aéspeBial P up i€ aad kntldding & enakfum @f 4(SrhaianktbrgslrRdrti@nar clas-

ol oAl e Shbald O 5 PSR, Tk Py icheRy

or as gibeelinesppebnchedivish ahﬁlgya a'smelrtlalnthrmmng@ur e di ast ereoners.

Lower alkyl or C4-Cy-alkyl is preferably alkyl with from and including 1 up to .and including 7
carbon atoms, preferably 1, 2, 3 or 4 carbon atoms, and is linear or branched; for example,
lower alkyl is butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl or
isopropyl, ethyl or methyl. Exemptary lower alkyl is methyl, ethyi 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 1A, the substituents
hydroxy, phenyl-C,-Cs-alkyloxy, piperazin-1i-yl, 4-(phenyl-C,-C;-alkyl}-piperazin-1-yl; N-
mono- or N,N-di-(C,-Cralkyl)-amino-C4-C;-alkyl, pyrrofidino-C,-Cr-alkoxy, 1-(C4-Cr-alkyl)-
piperidin-4-yl, morphalino-C,-Cr-alkoxy, thiomorpholino-C-Cr-alkoxy, 4-(C4-Co-alkyl)-
piperazin-1-yl, [4-(C,-Cy-alkyl)-piperazin-1-y[}-C4-Cs-alkyl, N-mono- or N,N-di«(C,-Cr-alkyl)-



The invention relates also to possible tautoners of the disclosed
conmpoun®Q 2003/07178v of the cl ose rel ationship between coREAERISIHT0GKe
formula IAin free formand in the formof their salts, including
those salts that can be used as interpedi ates, for exarrpl e in the
purification or identification of the novel conmpounds, and tautoners
or tautoneric mxtures and their salts, any reference hereinbefore

and hemnghedd, istalkyd, HhesR- %emom@brc;-gmy aRfindLader, shiead, as d1 ?eélwmg

al so to the co S t omer s of ese co ounds, or

any o A9 4sCab gﬁ%? bR T T e "SRG HeA Dbl prevent
ot her im e, 3-Taut-poatticn relative ¢o the, bdre tpm#s'ent i n cases where ami no or
hydr oxy, each with a | east one bound hydrogen, are bound to carbon
atons that are bound'to adj acent atons by doubl e bonds (e.g.

ket o- ¥yl asgmmaiii¢ eardan miares Mmaythenwesentin thafB)e (Sh oc dRowedfiguratiora pre-

t aut OTTErrabiyhﬁrtf%)fRJ aF (B- c%%kéurtahéﬁ e dicd¥ hdsy EM}(@néa?ur'éfﬁBﬁ 'af@ﬁr@seﬁthh Eg

neans ,_a Cco autoner thereof, or a sal he conpoun

And! orAREOk Gk BREPTormaT PSR LIS RSTUS BE FraTany ap I”?jHPfﬁﬁeOf isorhers or as
chl or ipuee isbrmens, peefetbly aslensntioaspetirabiaytetguredérer abl y i n conpounds of
the formula |I) fluorine, chlorine, or iodine. 'Hal o-d -CT-al kyl means
an G -G al kyl wherein one or nore hydrogen atons are substituted by
hal ogéregdneangion eelgtestaiscfﬂoumsgm taytomers of the disclosed compounds.

[4- (CLl- C7-al kyl) - pi perazin-1- yll car bonyl rreans

[4-(Cl-07- al@}/?) pi perazin- 1g/ (=0)-.
2007/ O Yipsophe o5 6P f‘~29n COWH@“'HSe%féh? fqrappeny 19riraedPE @gdipthe
a conpoundsthefr sEls, nm&r@duhg\tr&fsecb@asmd@edn abewed aBthtarrsedises, 0B kRImple in

N- oxi f t ana ect therJ{31 t he inyenti

br ovi s Bliateh 87 ekl 3bn of B RRE ahoueb Pt B eragrd s P pLE i

est er dureNlaodito@s sajts, pny tfargsce heredmfefore and hereinafter to these compounds, is to
be understood as referring also to the corresponding tautomers of these compounds, or

salts of any of these, as appropriate and expedient and if not mentioned otherwise.
Tautomers can, e.g., be present in cases where amino or hydroxy, each with a least one
bound hydrogen, are bound to carbon atoms that are bound to adiacent atoms by double

bonds (e.g. keto-enol or imine-enamine tautomerism).

VWhere “a compound ..., a tautomer thereof, or a salt thereof” or the like is mentiocned, this
means “a compound ..., a tautomer thereof, or a salt of the compound and/or the tautomer’.

Halogen {halo} is especially fluorine, chlorine, bromine, or icdine, especiaily (preferably in
compounds of the formula 1) fluorine, chlorine, or iodine.

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

[4-(C4-Cr-alkyl)-piperazin-1-vyl]-carbonyl means [4-(C,-Cy-alkyl)-piperazin-1-yi]-C{=0)-.



Salts are especially the pharmaceutically acceptable salts of
conpoun¥O #07PHY Rl a | A (or exenplary fornul a thereof), PESHEFRIEIN7G040 f
they are formng salt-formng groups. Salt-form ng groups are groups
or radicals having basic or acidic preperties. Conpounds ha.ving at

| east one basic group or at |east one basic radical, for exanple
basic nitrogen, such as amino, a secondary amno group not formng a

pept i dgelpaskRinveRlidd AliMedd Q%on{ﬁﬁﬁnéé)ﬁ]&ﬁ Eﬂ Rdgd &é&?lgéé‘lagﬁ\’{eu%r?i a salts,

exanple wi th inorganic acid such oric ac

aci d &St B%?ﬁrﬁfrﬂ“adfaaut'apfeﬁfr WA Y ASPEF "%fOEﬁr dhaghinvertigrbrieyidee poducts
sul f onittctegied®mpoahd € $EAPIntLIAIA BR&/or §alfED BSterd) IN-BkidE26PEP6YHIdR tA&leES,
such as trifluoroacetic acid, acetic acid, propldnlc acid, glycolic
acid, succinic acid, maleic aC|d fumaric acid, hydroxynalelc aci d,
mal i c Saltsdre Bwamlyctheaph@l'ma:ienmaﬂyaci:ebtaﬂs[e cal bf(:ccﬂﬁ;i:cdmd@rof &ﬁim@ami(é}s
such n

benzo 2o ael SRRl SeoRialval ey B! Rlg 3SR ol

salicylic aC|d 4-am nosalicylic acid, aromatic-aliphatic carboxyllc

aci ds ,Saﬂtkfﬁhnlag gmﬂﬁﬁlré @r@fdsdorq}édl@hl@ "Ih@nmng HASichr alﬂﬁﬁceﬁrgééﬁlggttgmpounds ha-
aC| such as nic or. isonicotinic acid

car box
al i phé’i/ SXiib 8HF833&9&‘§UP R ﬁ %"3 Oﬁﬁt%ﬁa'ﬁéad‘c@t Wagxample basic nitrogen, such
2- hydra@mnyeo reassmuldégmcinacgrayp oot famaing i pepddd bond or &emaigi arﬁ"r@d may form

exanpl g0l ) n u f
sever aaﬁl basi ?ags'rac[)tﬁprop g%%ﬁggﬁg'ngﬁgﬁ%% ‘cgfs Su% = %:)f ocrﬁ%&t ?%"-r{\ S%’éf'f'%amd
may bé’ ﬁd%ﬁ?éﬂhoraﬁ%mﬁd%thWﬁWQ CRgaN¢ @argmup@r salfardae Body, fgr exgunpe alipha-

phenolticendhed bP ¥y cLHO%Mc JoRE, élﬂfﬁ@é‘iﬁﬁ@éro%et@w 'alz!@@ncgéf’é & Sproﬁl\iﬁie 2R, gly-
al kal i Uetal or_alkaline earth tal salts, for exarrp e sodiu

pot as §| it ARG M A AC T YRR ach NSy malRie asidt @alif Fﬁdatﬁﬁﬁ‘iﬁ a
or suiscEbligricagdnt oxairiaees or amiiv addd erdhi &Y 3gMROSHTYIES,, arbDkti© $SBPkEic

11 BTG ol AN RIS sof et enori sl o anEc

for exanple eridine 0
sal t s 4agreingsrlicyli @Id»@imumbpmbmqag)dwhmam @lich antaraielic agd oo pmngmic

f or m iz@fee hBRkofambse cEr‘BBx&If&eacﬂiér RO&ESs RitotkrmOLal P %oﬂfcoﬁHE'afcldC Afide e sul-

as wel | asmtcgcaseo ounds_that are used

i nt er FRUF 4P'ES Yo asdnelhape, SUENEr 8" 2-GYYSRyeihaarHiRUE REigh pyaromatic sulfonic
unac c epidabioe esahple, berideh0 6-7th0é’ dg 5t PGPhEBRAGGI- Q1 iPbacid Inhe R sBverhNfasic

Pl Cr aLedups b Lr B! IRESUL 68l LYcaLERRL e m L Lot e sal Lo may De

used her peuti c purpose owever, hose 8&fts are therefore
preferred. In view of the doge relati onshl p between the novel -

COWDOlUBﬂﬁp%thQ%hQ%%!dW‘?b@Bé 4 E‘arfvéﬁﬁgrtagﬁ s Q%ﬂeﬁ& d'r&ylg{mu;g

their salts, includ ose sa can aS|n errm|ate

for eX3HBIE dmmpHEMEHTtss ?Ltfé't%ﬂkﬂrmﬁtféﬁ% ?'#?'Emam et falts fy@xample so-
c]?rrpﬁwm , patamssiuref @agmnesurh @r threiuh eﬁtsceﬂmmaﬁmnﬁ sHIEd with E@hnﬁ‘cﬁfﬁ)@#;ﬂ?t%ble
0 t n 1 A] artrn al.S er el nper ore
Ond neraiCHinthek Sud MR, RckpaRftiestlol ehdBieTHe Gl lafiod of REEMARS!
corr e@ﬁbﬁd@rﬂ@el\rsmta@gyd@m@e& fonexamplaWethylegperiiihey at &9V aliTdéibyipiper-

cryst abinkOrIBRuRE of BRLLCAReaEe. or their N-oxides, as appropriate and
expedi ent. The conpounds of fornula | A (or exerrpl ary formul ae

t hereof) have val uabl e pharmacol ogi cal properties, as descri bed
her ei xehdmiuedandvingwetnaditie andBa@lcagiups 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 ,"VQ-2¥Q7fP717Eth4 EGFR, VEGF-R2 (KDR), FGF-R, Ti e- 2CITRIRPOG/RBI46
PDGFR, raf, FLT3, c-src and/or FGFR3 receptor tyrosine kinase
activity can be denponstrated as follogg:- In the foll ow ng,
“inhibitors”, "active conpounds” or the like refers to conpounds of
the formula IA. Test for activity against Bcr-Abl: The nurine nyel oid

progemnd § Qhe gRiratel | @?ﬁp%%@ﬁ%&é&i@é‘lﬁ(f RLEEALW hEn e A5 Bebe ?@%d for trjera—

expressi gn vect or cr/ Abl El(EBZD bcr/ abl) was obt al ne rom
GruffuR?U("EJBH%P%%&D“@ﬁE@PdNﬁ%%% & arpfereipre M&feftsslA) The cells

expr ess the fusion Bcr-Abl protein with a constltutlvely active abl

Ki t f i nd dent

expanddq e SHBr e1o% 2B i ey @8k i PO RSBES Pes o 8entiedrelinfihie
(G bcdpmg '30@ HpiS@tllethﬁe@rrumf Yheingaltsainalodingriposs sxits that qanepansed dwjinterme-
freezidige @lfbﬂé'ﬁnﬁ Qfin ‘H’l uHABati éﬁd@rﬂﬁlc%ﬁ&l of'tﬁSRB\?ﬁ%bﬂggﬂggé %ﬁg(‘&én/é)nce

FCS, 5% DVSO ( ter thaw ng, e cel are us

maxi P e Hee E?mﬁa‘é'l‘}ég‘é?"#%?g EPTBPRKTSIEIAT thentosmuipHA, intarmssinjesand staping

Ell:ll?) S'Cai\ OﬁﬁtleF ﬂaE@)ﬁTerei%b@ﬁwé@ﬁd ﬁwéﬁéﬁﬁ@ﬁ@%eﬁuﬂk@ﬁb@@ laQ%fehﬁgLéﬁ&dtof tAE cbBs-
ection

ant i pHé: %Wgty%'geﬁ’e teiyhyﬁelﬁat 27??"91?%% q[/‘érocrﬁt?ﬁoapﬁﬁf figeeompounds or

phospHaelasleoKd@ﬁleéAﬁpr)opfiatmarﬁ%ﬁad(emat # 03-7722) is used. As

conpari son and reference conpound, (N-{5-14-(4- WO

2007/ 071752PCT/ EP2006/ 070046 - 24 - '

net hy | L5 §R8ReMNAS Cfiariyia) e eusmalntisTmolagmbihero i hevs tiluable phegmachjat)

- 2- pyrdicdl grdpRriady, BE debdlivdclendrOnbRofe dMendreinange sul fonate

(mononesyl ate) salt (5TI571) (rmarketed as d eevec(r) or divec(r),

Novartis), is used. A stock solution of 10 mMMis prepared in DVBO and

storecﬁ,apgxzo C. For the cellular assays the stock solution is

di | Ut f%eecémgb 'd?th?ﬁt% E;hlb&grg o@%% }\‘DE C- tgpgéfléle‘f’l-
Startln ConC ntrati on re araloﬁ 0
¢ hr ce il EQFIRA (K1), PR FcBnﬁPép g%dwnmﬁm SBT3 toysrpreoBles FSRRE

encounktesRer s Kifhse QRO Be ddh@nbestba GOTRRWRAS are treated
anal ogously. For the assay, 200' 000 32Dbcr/abl cells in 50 R are

seeded per well -in 96 well round bottomtissue culture plates. 50 gl
- per \elthe fflowipg| ‘ahhibitore’e faitide dohpbliodis cothe e res$ « osmpoutdisalféhe
added g 0.4heacells in triplicates. The final concentration of the
test conmpound range e.g. from5 p.Mdown to 0.01 p.M. Untreated
cells are uSed as control. The conpound is incubated together with

t he cefés'if{f,,oéctﬂﬂwragh,@g Bdr-Abl: 5 % CO2, followed by centrifugation of
the ti sue cul tureégfl ates at 1300 5 (‘Beckman GPR centnfu&é} and
P '8

r enoval NSIPUEPR MY RISk RSNt o5l e PR papfeciad Wi ha1Rd§ Rex Hrrepgon
r ermvmamy p@‘DMGBp&AbEG{BEU-WﬁbS watlvdtaiedd froeld erifiramadayca@dr Dancer

addi ti ff 0 Trj s/ HCI 7.4 OmMm.. .
sodi unl1R or [ CSer Arﬁ\? %%TEH %Fﬁ/%%&?whf 3 gﬁﬁAgﬁ%rﬁlﬁi%Wgtﬁ a constitutively
det er castive aﬁd@wemrmmbfﬂra!s a@WIHI famrninﬁ@memde@ff imgreg)ls ate edvlagdeld IMRPM!

h I f i
and 80*?5/ T Rty 2 P U e GIRT ool FISRP oy

st or ed¥4" 'c'S'SéFPCét‘S Pﬁ?a@%m freezing ghquothef 2x1P: gl w'admﬁ?%t%ws%ay
is coqbet ALS 200 m@sor(sﬁ@mpb RS pRivinE kthe tisbir@ckedbd Sy Mlalihesly 10 ~12

Packard HTRF-96 bl ack 4

et 30T h e irlRoRt PR RUbtor TR S bp fuiel # o A0 B Unsiate

0.5 %HiofeBhogagy Bwsed f@dhe BLISE RI2t€tion oébordatd phpsiaeyiatidy, ik angfi- :
it T

e AEpAIEAF iR M ELLIZERE, iAol o
or testYMBRIERNH O?r?e?'é’@éaf lé:"wﬁd} &s ComPAEsEHER fo‘%? rOHEPURGE (N)Sfltn4-3- 4
h at 4 C After 3 x washing, 50 pl/ well PY20(AP) (Zyned) diluted to



SH3 domai n AB 06-466 from Upstate. The concentration. of the

ant i - phO¥PRMESENne AS PY20 (AP) can be rethiced to 0. PCGHVER246/070046
Washi ng, bl ocking and incubation with the |lum nescent substrate are
as above. The quantification is achi eyed as follows: The difference
bet ween the ELIBA. readout (CPS) obtained for with the |ysates of the
untreated 32D bcr/abl cells and the readout for the assay backgrdund

(all Qﬁ&ﬁ?%ﬁ@rézm@—%etﬂﬁrl BQhEoy%ﬁlH?]l Ha ﬁﬁft g&y@itdgﬁl Zzﬁfw%zﬁlﬂg%?mﬁé

100 % reflecting the constitutive
pr esent fh%fOffﬁ@égwec@?tf@nem@%ﬁ KWPE‘S}"’B?V'%tﬁbS%b@Jé@Wd (rrwr%cﬂ@d B Clegypc®

Ki nasera@slivey®d! NovHtig X8 ed sasckRRIEIRA b N eedim tid @@paﬁedt:h@mso -ahBlstored at

h h I he d

P eapored Sar Jebes P BT DR R calTon s ST b Tr e re SBimB drasps

of theli:rivemnddn 1@ teyipided ematbigycaicemrdtiCaams dDyds fdllowet eyaageafisrosh 15
M t

Compodin Brdof R isH BERplole RN SRSl g Rls thaloBiedians

yi el d tAisregaduryy Theriesrmomuduods efe treatpienhapoevsd fsy trp?r apray a0 BP0 32D-

seri alpembaldls ¢H J.S(b’fd Q@%e’eﬂe%%@ﬁ # Mélpfguné%gttgﬁ’l t%@bg \%ul@tﬂla g@ates 50 ul

expressi ng either or Bcr-Abl nutants wer e

seededPeatved H o) thvapfold dilvtiops g thedrsl corwoned la[ﬁr?‘éé%’ T@éa@l é‘ﬁ“sp'ért”%ﬂe&

in 96|w final GatRnRalidro6N the 384t@ofipbliHg Raridledd. §5fror5@ m dB% tM‘@'d1
serl a

| ut f th t 1 11
S e itieetediesls ot HORT a8 calfels TS borioReHE MephEteglosatAg \emﬁﬁce L
i ncub&Cedirt APt KRS WD, ﬁﬁbm@dltiyso&hﬂﬁu@ﬂlomdﬂtmns%ﬂ€ cubitheGilRes faDhB(mI\@(fh
b
D’ caBbbi AR dinitg) bid Biolt bEHES RaRbRRy gl bR AR R fore
t aki nghat & eeme any of énepelledery celis. The cplbpelietsearedydddshy addtiaredfl 156gl! ﬂsetss
are | yapd. B0 ARoTEdAR), beH %501§é»nhw §b§u:9l€hfo%e( 591%0%[ 51/ o EGRAL £ ot
150 mM sodi um chl ori de, 1% NP- 4 I um
or t ho-NRmgdagrionic ‘i’ﬁ\‘/P'PQlVBF R%eﬁa?mosaﬁ @mbﬁﬂ IM%TWBB@(D %ﬂ‘rﬁl’*}’? &Fﬁé’bﬁquH)m

and eidrimtvadnsasel mmlp@qbﬁi«whefm sarhﬁmyﬁub% @b @ gﬁlrotlﬁ.azaeaa Sdl}llad!ﬁeleupep-

pl at esj‘g -20C until usage. ra P ¥c| onal anti-ab donml n
Ab 06-! 6‘”? FoNe e ane e‘éé%’ttéa Eén's%ﬁ g s hfree AL ‘ﬁBSCp‘éf‘r"' Heage. fge
bl ack drtitsbASpisadeesaif Battkadyds Hd&ed b 2bh aghn pb at BBS (@00&AAd blaok GLISK ght

Tveondte Mahd ATAFDR a4 BaResthofsA R il 1 ATC SR Wil 200

sites ;amntﬁﬁﬁzk@'dawmm 2D PiveweRD (PBST) arg9l ’o'c?{omothIockcwuré Gatit# TBHOm

t : I: { {
e A8 ARSI BK D WSO NS PR AR M e
4C. Ar4 blat @wwa@hmpagsturemolpmm By iangbatiph @dtp sk iyt hestaseof At iR REI(okRg st com-

| abel : ng\@ﬂgtt%fagérc}(?ellkgg glgqg S‘llo?éﬁgat e%ﬁ%r 294 h“ét‘%@ é %93‘1’% P@é&jﬂné,%o pl/

bl ocki i-ncu over
2007/ OVI7BPRCAPERMOS])GN0Ga0 0. @ﬁgfmlémmpcklﬁ@bumd is addenband orubsategover-

the plaliagedee FePufRMuNidbiBhale BERELS oGSkl pbgﬂF%%E'eYs ($dar, cat. #

plates are wash anot ree fer an

with d@%hl@%'ymﬁ'ﬁﬁatﬁé?m waghpi %‘F%‘f‘ﬁfdhre@d'“?ﬁi/\%'l“’? WéFhFE‘%@UﬁF thygearith
CDPSt adélﬂ?‘.‘édM\féth‘ E@ﬁl‘@b@dlhén of-ré'(?pllﬂ.béﬁ tﬁfihe F\PW&U%@@J;@Q’)P’ESEr Ratzk@md Emerald
TopSeaiL1m l:?l ate sea are incub %?

t enper'at'(FeL'FRS PRY 64 V&'ﬁlj"?ﬂ?ﬁ%@&ﬁ ek r"sp'a‘&asﬁﬁﬁf? é‘iftti’ila?i%%ﬁéé g~
count Schetechecaﬂd'mﬁ %)onwtetdipeaaﬂaae:k\athel diﬂﬁrﬁ]umndﬂcemmb&h@ntmed by mea-
Scinti T t i

2| L bl R o TR R ol b LT EE B S ol B cpuer
32D Bdﬁ‘bAlﬂouoél Fer thadineheptingaelbuersioorof thweEla§§a§D b okitpedyratey afl the cells
conpo B&/ﬁ tr‘%\‘{éd whi RRUL i£86 lwelll¥|§@1§ée%] mﬁ 5@& Ulaf%t A;g-l.sameé a#@am a,%nm@s/g

refle ing the constitutivel rotein resen

i n t heddegin the RS pigtes #Pact)?’%f”%éteéfdﬁﬁb?%@lg’&‘ﬁ”Pﬁ@‘eH@PbMP?'R'PH%Es*’é“'ab‘



The Ba/ F3 p210 cells and the murine hemat opoi etic 32D cl 3cel | é
p210 cel 9)20%’93 Bt ai nned by transfecting the IL-3- deper?d:eTﬁFPZr‘}E?’ hedo
hemat opoi etic Ba/F3 cell l.ine with a pGD vector containing p21

OBCR- ABL (B2A2) cDNA Daley and Balti m@be, 1988; Sattler et al., 1996;
Ckuda et al., 1996. Daley, G Q, Baltinore, D. (1988) Transformation
of an interleukin 3-dependent hematopoietic cell line by the chronic
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di gestion w "EcORl . Ligation of these DNA fragnents
results in the bacul ovirus donor plasmd c-Kit. The production of the
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of the GST-fused proteins are perforned as follows:
yield a starting concentration of 70 UM followed by preparation of serial 3-fold dilutions in
complete medium. 32D or Ba/F3 cells expressing either 'wi’-Ber-Abl or Ber-Abl mutants (e.q.
T-315-1) were seeded at 200'000 cells in 50 bk complete medium are seeded per well in 96
well round bottom tissue culture plates. 50 L per well of serial 3-fold dilutions of the test
compound are added to the cells in triplicates. Untreaied cells are used as control. The com-
pound is incubated together with the cells for 80 min at 37°C, 5% CO., followed by centrifu-
gation of the tissue culture plates at 1300 rpm (Beckmann GPR centrifuge) and removal of
the supernatants by careful aspiration taking care not {¢ remove any of the pelleted cells,
The cell pellets are lysed by addition of 150 L lysis buffer (50 mM Tris/HC|, pH 7.4, 150 mM
sodium chloride, 5 mM EDTA, 1 mM EGTA, 1% NP-40, 2 mM sodium ortho-vanadate, 1 mM
PMSF, 50 pg/mL aprotinin and 80 pg/ml. leupeptin) and either used immediately for the
ELISA or stored frozen in the plates at —20°C until usage. '

The rabbit polyclonal anti-abl-SH3 domain Ab 06-488 from Upstate was coated at 50 ng in
50 ul PBS per well to biack ELISA plates {Packard MTRF-96 black plates; 6005207) over
night at 4 °C. After washing 3 times with 200 pL/well PBS containing 6.05% 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-treated 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 yg/mL in blocking buffer is added and incubated over night



Production of_ virus: Transfer vector pFbacG1l-c-Kit contain t he
c-Kit ki8L&Y 4G EPn is transfected into the DHLOBac cel IPQVFI%Z%?@@@@)
and the transfected cells are plated on selective agar plates. _
Col oni es without insertion of the fusidn sequence into the viral
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- 29 - Generation of Bac_to_BacTM (I nvitrogen Life Technol ogi es,
Basel , S¥P2O®Y¥474Wd) GST-fusion expression vectors: Enti (RCT/EP2006/070046
cytoplasmatic codi ng regi ons of the EphB-class are anplified by PCR
fromcDNA |ibraries derived from huma@7pl acenta or brain,
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am no acid region 566-987 of the human EphB4 receptor (Sw ssProt
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G nci nEiasdes(ddovsy déraocatdtedas adibiven) . The anplified DNA fragnents and
t he pFB- GSTX3 vector are made conpatible for ligation by digestion
with Sall and Kpnl. Ligation of these DNA fragnments result in the -



(Tie-2/Tek): The bacul ovirus donor vector pFbac@1 is used to

gener at eYQ2PEEEHBRnant bacul ovirus that expressed the afiGIBEREEPE070046
regi on am no acids 773-1124 of the cytoplasm c ki nase domai n of hunman
Tek, N-termnally fused to GST (Provi.cded by Dr. Marne, Institute of
Mol ecul ar Medi ci ne, Freiburg, Gernmany based on a Research

Col | aboration). Tek is redoned into the pFbac®1 transfer vector by
EcoRl €x&drationotBsk-td- Qﬁé"w{mv‘itmg%ni%alecﬁhcggéﬁe@Cbﬂ:eh)%rland) GST-fusion
(FBG Ti e2f Tek) . GF - 3- K650E) : bacul ovi rus_donor_ vect or

pFast BEPEREERT| s dErTe gt “5 WE@@&B@'H%P"%écliﬂ*t%?*?ﬁ%awp"fm by

expr esBeR ftdne cRNAIbratsstddrivayl fiveghon af piadentacirdsaif Likspo&ively. RBEombinant

cytopl donmai n. FGFR- N-term. naI |.

(br ovi Ry ERAP o RreTRR S8t dne By Sl feaitn SHEER7 ST 1 hgmenpnes

USA ba@@gptgn(%mm%r@w@tab@@e | famsarpn No) P5E)Y\ﬁ0)eﬁ§d’chamgeam isccl@rsddsto

411- 80 BaR i t 0

yield %T: Bs_"f &R é:dt&d(tmtrc%?ﬁ Llfe b %BGQIQFSQI %aé$%\9§%§%ﬁ@)carﬁl %gt&:ﬁﬁﬂﬁle&

vect or C’%N’&%GF?@"F@EP@?‘EWEQB@& domekRsareftediveyrraciorgd ﬁ§mﬁg3 Rrifee to the

St r at agemasellefhid |ﬁtcdﬂhfsaﬁb&demal%6$$b&omotgérﬁréié@@é@ﬁo -Bac™ donor vectors.
on of the vi the ex

FB- §
bt ot o1 SO Ptee s B PR ARHeT e En T8 ARG Ceaire PSRl R Ern &
are pesthalt sede pigsoasprepbedionnRestectio draymegreatets didasnid AN tévealsof
Virus: i
o e B ERs EEbpR ot é@é*ﬁ%% b LPEnS, ARRaI AR EAITIERLER
pl at esandppPRIAKIEStElY ?ﬁé’&t"flt?\% "ﬂ‘il@ﬂ*ﬂ%ﬁtorﬁﬁ*@u%@&ﬁfﬁ%qﬁéﬁﬂ%ﬁ h? S'Eflfiéds
viral genone (carried by the bacteria) are blue. Single white
col oni e&xdatorpoiokedeandruses &ir dNA of freckth4abesi es@lnedmbd‘cbmmg hﬂhb@%temla

g}/est he Eigdaﬁgg‘gg}ggle r I fi] I ]g)?r}lﬂfgreoﬁ'leg}%’tfet§? S?ér VG%F ré %Rﬁca!mn Zt%e(iunase

Cel | f ederhaing @e&g@amsfectv@wzo@tw DriieB2PCH] |E132(@3653@3 @@46’*3'(9@3“-8939@[‘!3 agar

Det er m,gaksi @Bloﬁfes%oht m%@ﬁiloﬁ o@'ﬁlﬂ-ﬁt ﬁbﬁn%ﬁﬁ[z@r&%’ i the V§§I9%%Hes(ca¥e@
ontalnlngaﬁrrem is collected fromthe transfected SR

used f B BRI PETPIHS: Paledudie ey wiermiongrand wiahPAgTIR dolpted from

' obt ai easfdriaryt stendou rwsnﬁa plunficgibh procetiarassetb d«is dr M@Ec@lrsaire then
pr ot ei EFQr e,SC Lot ei n.e SSI 0
e A R R e e e e
i nf ectegtadiot-h 1 nmL of virus-containi ng nmedi um (approx 5 MJs). After
3 days the cells are scraped off the plate and centrifuged at 500 rpm

for 5 piricalich bf@-@h‘l-tabgeél kPEEHD T2, cehfffu a‘ﬂ'i?da%ns |85&d &8YSPERUafuta-

P Ao LS S R TiaGee 8 Bapes Lyeq Ps NI Sumf of 2o dh Ty
and t hegl pht 5 EmngHDzm 5000 OPIRDonM2GH Tihe B@ETHBaYged porteio$ are then

G SRR B 5B k098 gl w15, Londefhanko 2 2

| uta e-sep arose collum “and washe
25 n1\/| giutashipimg, 1q9HnM MaCl 1rMEDTA, 101% [y gsTeL andxgoregiat NBEIC. The
GST-tagged proteins are then eluted by 10 applications (1 nL each) of
25 MM Tris-HCl, pH 7.5, 10 nM.reduced- gl ut at hi one, 100 nM Na
DYE, 1 f%'@%&?&“ﬁ%@?&cﬁﬂh%ﬁ o 8@"95%%%%968&ﬁsﬂ?ﬂlﬂéh%e'ﬁs%?%/"rm\q
Tyr osi mq@rcﬁnmmm rmeemmmahmwrwréﬁmofﬁm frbh'le[@%@:ﬁ‘%to a Eoilmbe kf

fi f i t.h
i nal EBioanera T one e R BB A R SimsbAGn TS Hage Arntally dirdg
of GSTGRé’EEth(BQmm #re sarkial pupldr 75530 rmanIaM’n@rz terhPenariviyCr Zinallvoltivhe of

R e L e e

n1\/| lvhcﬂ 2/0 WS@M VP T, B H@(m PPIy(GILgTyrhin NG 8t215<0ﬂw/imuﬁéosand 2.0-

20" 0003 FiTaI[vﬁi_x(rGol1 ) The hesdy KoddlRileand e Qd@%rﬁa&o HL of 125
(y- [33P] ATP FGFR- 3- K650E i ncl uded 10 ng of



ting all sanples, vacuumis connected and each well rinsed with 200
pL 0.5 WP3POLIMEm WO 2007/ 071752PCT1EP20061070046 - TIAVEPIGPGHRG6
are renoved and washed 4 x on a shaker with 1.0 % H3POQ4, once with
et hanol . Menbranes are counted after-d@yi ng at anbient tenperature,
nmounting in Packard TopCount 96-well|l franme, and addition of 10 pliwell
of Mcroscint TM (Packard). 1C50 values are cal cul ated by |inear

regr e&ﬁﬂncﬁumad;mbau@iﬂyt he pper wentageniniiiubd hicofar@fertaLbnte ofARBASN N

e LA st PRES BebterUPl URET platilisR seaRed rorts EMptdsRMrel
tr anfsfrmsge;dqlthwmten{ ﬂ%ﬁoak@@f@rlcﬁ mews!mbﬁ%aﬂfmramﬂenmrp?d omvauten peanifold
000 P lrodiS dhnBhied (e riBuked WS BIHR APsaknd B0 UaPudyi€ Bbimfbclld 4 cach

| nventWalinsEdmity 208 Pl b sa%mmna%@red@mWﬁ@ﬁnﬁmyeMWn a shaker
purif 'vﬂﬁh F@'@E@l é@@%r&b@sm Sh8R¢1T MefhbPaHes die %ourht@@'aftlép&hb} étfangftﬂerﬂltem-

7. 5. PETSUAIB 59 THP 8K I 2Un PSR @R 2K 190 B PrHL M Miea
subst ratrgs’ (Pﬁcmﬂnﬂcg},l vailuens-gye loyitchlé(ed by linBar )eg(ré‘ss&bru&alirm of thanerphge
ATP) . JNYBI’GER Pgé éor% ﬁ%Upﬁcpﬁe felt r&ﬁ{r cg%éﬂt}a?gag us%aﬁ%gziq nél QI ?%{1& q%

FGFR3 enzyne i n nase I spense
Pr oxi RNX é{ne)ur(tnérpmtﬁmmum@e)amw @W@(ﬁn@sy aadmrm@e 50 °RIAT? tr@oﬁpﬂaﬁﬂgm

di ssol yegh Afp %@ Jb@ﬁ&teioreiew% SREORAS Phd bt HRtRE E‘é 18 alues

substrate (poly and ATP 1 n |nase uffer 1s added to eac

The r edeterang rwg ern 58t e ta B0 odhsardrpionat uite CPBTPOGJH@S Abite fomld@b‘éd
by - addidag, @_thgf,m)gﬁﬁlfn detection m xture, which contains 30 nM
Tris-HC PHT7. M KF, 50 mM ETDA, 0.2 ng/nmL BSA, 15 pg/nL
streptavidin- XL665 (a s US Inc.) and 150 ng/ nL cryptate conjugated
anti - phosphotyrosine anti body (CIS-US, Inc.). After one hour of room
t enpertdstfer activitystganst BGRIR:ow for streptavidin-biotin interaction,

tine rﬁ?eok}‘%ﬂ 0?1'09%%'1%0@&%%& c?lw yer[aac;v d;?é;déﬁéﬁé{%eﬂ s:ggt%lﬁ&l“llnﬁ{thods,

Devi ces ues ‘are ca I near regr

anal ysf’Pée%ﬁmrﬁfﬁélstﬂ@rtb@ﬁ?%@@lhwﬁl"ﬁimqe&wamo@@!ﬁ ﬁ’f denpehrgcertonEGF-R ICD;
concergereatdr@aam@ve 8. ﬂAc{GJ%rQ@t dir e &P JpMot:@erQ 28 @Mb 27|5Ft1ﬁbﬁ)§ ASHRtred
conpoungds vent i exanp ave an
OB ieanr e I ior ok PR 3o aRy T FR e e mack Ty
to 1006Q2M(|CE.MHOZ@@imﬁlb:hﬁf&z:%&tﬁﬂﬁ@ﬂﬁ:{f(ﬂrmaﬁfn-m 360 yMEGFR3 (Cel | ul ar
Assay) Compounds of the invention (= of the fornula IA) are tested
for their ability to inhibit transformed Ba/F3-TEL-FG-R3 cells

prol i fAs well 8a or Wetesd ofdntdeibies BE&F-BiyPeprEingse laghvly. Kierppsepaneds ¢f foymula

Ba/ F3- [REdis bR o@ﬁ@r rﬁelrhqbefse& tHaB faRiB 080k kS EFR-£ NTISLIMARRS O Abtivity
th RP&/I 1640 sy ment ed 10% f et al_ _bovi ne serurpEa t he
CuI t ur% %@IWO@E g/iarﬂée range of 0.01 {0 500 pM. The inhibition of ErbB- 2 tyrosme
kinase (HER-2) can be determined, for example, analogously to the method used for EGF-R
protein tyrosine kinase [see C. House et al., Europ. J. Biochem. 140, 363-367 (1984)}]. The
ErbB-2 kinase can be isolated, and its activity determined, by means of protocols known per

se, for example in accordance with T. Akivama et al., Science 232, 1644 (1988).

Test for activity against VEGF-R2 {KDR):

The inhibition of VEGF-induced recepior autophosphorylation can be confirmed with a fur-
ther in vitro experiments in cells such as transfected CHO cells, which permanently express
human VEGF-R2 receptor {(KDR), are seeded in complete culture medium (with 10% fetal



di spensed into 384-well format plate at 5000 cell/well in 50 pL

cul t ur e WEAPUA’1BBpounds of the invention are dissol ved’%@l"?&Pq/%’M
i n di net hyl suf oxi de (DVMSO). Twel ve points 1:3 serial dilutions are
made into DMSO to create concentrati erg -gradi ent ranging typically
from1l0 nMto 9.05 pM Cells are added with 50 nL of diluted
conpounds and incubated for 48 hours in‘'cell culture incubator.

Al anmar &liedim =( EBEKmEmgn@ém bG[tL§¥%taQQ§5nd m(eusélegéﬂsbe; u&&& 4op d@rur&.pr
t he re%gm r onment creat_?: 6‘3/ roI i ferati ng are added
cells BBMMFPQW%WD hey pemPoigto B dest %ﬁéﬁ “‘F‘BL?HE”W&d'F §”‘&fre
i ncubamnlednm @vmcat?FCSp@itrh 0cl%h buvige sanmbalbomm fdndarceied e e Slign@ahitrols

from ra{gﬁ&f& rﬁ‘é ARy B ,#,%@ Qséﬁfﬁiﬂ%.iﬁ.%s) 5%%1,; n%oﬁéﬂ TN gsg'} 80D

are qu on Al ecul ar VI ces 0 val ues
are cabipamaf=gr myaqidemleﬁw fire MESET erncantaglosi is 268fnagihe Pﬁer aémﬂm;é" ve minutes

i nhi bi Higehieh faghc Ctﬁ%@ﬂg‘gl'e%aslf%d@t@f&@%rl@é b@!ﬂﬁi’aé F&Bsﬁﬁ‘ét@%ﬁemd saline)

preferably ranging from 2 M can found a conpound

of t heaff%&“?m?%iaﬁe}d( '&%’Pd‘i%y'%ﬁt 'Héﬁqr Wéwﬂl oTrT‘e lygRies Bee then Cent“fuged to re-
Ki nasemiboé theeteliMuciaRadhdahe protemtdobicénttdtions bf hei Sigeastats waunﬂiae@f

the invention are a sed for ility to i h|b| di. vi dua
renber S501 23opRieBEPRRTR Seed ELORAPY Pthe Midiat Pan it B i Sdile
Ki nasegsgadwl idesessan), stBa8Rappb2(*BMX, FG-R3, Lck, JNKl JNK2, CsK,

RAF, MKK6 and P38).. The c'orrpounds are tested in duplicates at a final
concentration of 10 pMfollowi ng this generic protocol. Note that the

ki nase”sanfuich Ehpd s 38R0 QHidtorReassy® die VE EE-Rapiesrbpriafionga mecsiepal
Ki nasesntivaal wsl o GFIRD hdr ek@ﬁp@tnﬁta%nm%qefﬁ@f prbgérl‘embynan&lwbﬂ heovartis or

d
ol | owbiiParabe et st ER ustuizPr ap Man RTRARA G Ry tare P ANE-
conposH§ from iaarckatcneﬂselbmtesaaresthmmsm@i arichhedemamignirek pridsiasinding sites

|( SCISlljdtg% g%rta&% W|W§%af€pé$6{lﬁé@glc@fdslteﬁ :F%%]IS)? in &H&%ﬁgteaﬁﬂffe%d saline with

X - con en require
(0. 001Tween 20Ri(palyoyetpian(2@sabitane mnolayrat? aElinpea) §pBEEE The cell Iy-
(5- 5004 &b @ro @ praséiRtolr waumreaﬁ@n b\'éfjf)étéd arndhé@ertﬁa@s Rubdneint GPAds M

ether
Sy 5 R PR GHBOsEBgn IR oA TS i P phpsPrsHse (RyB0AP h8 ket

( 3000 CZymed). )l')'lel(ﬁlam!idﬂd wadiie 2 607 hGENY AB2POTdikiP20e/ 070 BdsohotyBbsine aatitebdy
the reﬂzct‘iwb%g {ifed Eﬁ&?ﬂ:%tgg %%gfcgr 1§91gnfc% cﬁ’t@ﬂ'ﬁfe %@%Hﬁﬁﬁesc@“?,ﬂp sub-

reaction mx ure toa
( phospRistel(ChFoster. rﬁéﬁ’Y foo4ser weﬁm%ﬁa#lgé’wpb@cﬂ)ﬂq&éstgwéﬁf@c lggynegeence is
VWhat mameNaured if faQfacR@ddyT&;G@uéntMebopmmsu:ﬁhaua&n@hatd@ﬁ@f) Tﬁ@ﬂﬁfer@rﬂié&i&ween

Th hed 4.t th
s B O P R AR SR b seT By YR o A Sl
squar estiranlatedrweitts YEGIF@ dotres ponsls to VEK Faindoced VERGF-F2 phosphiontatldnaEi 100 %).

cockt a‘!‘be %Eﬁ/ug%‘f“?ﬁje %?%S%FE“EQ% a‘i’édlé%@d QQ Pg?c]ekpinhﬁﬁiomed?t\}é@: induced

substrate I's quanti man SCln atlion count

Per cenVEgE-RARhBERISYIEHEN, MdIEERIn ﬁt%@oﬁcﬁr‘tf@mﬁpf subgienpehat Mekices fplb theasa-

of for g an Infiitdh i8laefndd bl Metm%bmb.w 9§é@%r@b%nﬁhi&ﬂi@hﬁ@&&aﬁé@,h as
especially the c-Src kinase |l ays a part_in growth regul ation

and tr EF%?YG‘PWEY?P@HQ fiemhA? Al te 500 F@é pae P%IWW‘%‘FH@‘P“’B@FI% of t'?f”cT%'@]‘i'-‘ﬁdA
human geddr8ing A tidpt&Richat e assay i s described in

Andr ej auskas- Buchdunger et al., Cancer Res. 52, 5353-8 (1992), Using
this test system conpounds of the fornmula I A can show | C50 val ues

f or i niiest tor actieity ag@nst recdrhkinaat geotefn kingse) Reb(Rat-BoaZAMTid-A Teldarand
conpou &%_i%f-l(é formula I A can also be used to inhibit b-raf

(V599E§§. e activity of B-Raf-V599E is assayed in the presence or
absence of inhibitors neasuring the incurporation of 33P from

fra3PI ATP into (H s)-1kB. The test conmpound is dissolved in DMSO (10



WO 2007/ 071752PCT/ EP2006/ 070046 - 37 - x on a shaker with 1.0 %
H3PO4, JHBEH YN8t hanol . Menbranes are counted after drRFHEF2RPS/070046
anbi ent tenperature, Munting in Packard TopCount 96 well frame and
addition of 10 pl/ well of Mcroscintddnr The plates are eventual ly
seal ed and counted in a microplate scintillation counter (TopCount

NXT, TopCount NXT HTS). In case of the flash plate method, the kinase
r eact i@¥nihg ahél ESpreesibh Icﬁﬁed@u’ibnha’hf pﬁitmt;waea.e métgd“ml B@dulds/lrpb abAsr \aitbr

th t 0 t diti

For | cHDEIR A (B0e It SHapyott A BeaRoeh Pty BBty sBbreteds P aarig,
to Ni ckgbn668116@2fof anbmlawneklassayorpbat@mm Rwetsieil4 vhise cor-
times %ﬁdﬁdglﬁ?tr@\gl Bg%r%tserd‘aﬂ‘@ﬂ ?W?@tr helk leﬁ‘%E&uéﬁ@:'éC*ér theNStdphahfs

are seal'ed and count mcro te scinti t1on_caounter

( TopCsemaNSeti gomlfied RKF GRS tesiFsTHl HEABEPWOUAF Efezauvigh is recei-
. near"eaeﬂ’r“e@s'mmdﬁ'50‘@§emmitﬁrwﬂni\1&?ditbldeOhﬁblrbﬁéti(théﬂlmuﬁHbra-

ei t her, | four concentrat.i usual I
To putosh Teamafte o spaerter e Pa T B RO YR B o Prtapgrae 5
di | ut iligagon Epdlgbsmcafwumﬁablahd dﬂmnl moummeeé Q%frfagmﬂntsaes\m in the bacu-
prefenahl X &£a0 ?IQQNYH ;(#5,9 e range fromO0.05 to 500 pM

1( sear c for

FLT3 receptor nase T3-targeted conpounds, two
di fferent kinds of assays can be enployed: FIt3 kinase activity is

det er mr@eﬁna@ frak lbawslovilied Ak Ve 608t pESadtNas (468 idfediThRc R Lo ARED)

t nb t |
St B B o et P RS ed o S pBOET B ] IS
of hurkimasel doBaai beharadh Mgk sEqeenioallyffosed foeG8Y  Biulvieriy Do vErmephsiute3of

is a r T-
ot BB R, LS 3 P 0 LOMAGA ry T gt
for | |I’Mtlnt§’rthbybl:§ia@@§’t lrensfwr vert@al-Ecet expisien Bng, hg@tl@ratn%ﬁcg% digeyed
DNA f ragiesbs (£8&UTiESTeR).t he bacul ovirus donor plasmd Flt-3(1.1).

The production of the viruses, the expression of protein in Sf9 cells
and the purification of the GST fused protein is perforned as

f ol | oWFGHR-BMESDER TS baduldyirus Hbﬂdﬂ&fe@for‘pﬁét@@cﬁﬁﬁb&@@@éd fal ger@yate a re-

ggln]t a: élyﬁ@g %%&d}llg§ J§ t?%ls%pggns %%Hu aea:}trggi)h %Prgné Q&csfg%’l ‘?'%Bg%ﬂhe
agar piymm@sm@dpm"egf IwmmﬁﬁﬁRn% e‘ﬁft%'maw fww PSP DAProwigee rw@n #ﬂb

the vi Gﬁﬂfm%@@zﬁ?a(b‘é@brah@gr ih¥tztb@e B@%heﬂ’sﬂ)ba%@ oH'éﬁeséré}gbene\MUrét%n)
col oni es are picked a

nd viral i.sol ate
bact er?'ache@aﬂ@a?ﬂao Brds i d -k \sfqg"b%l '?%H EPcS%é'bﬁ?F&Q 'mgftéegl? %ﬁé'f@”
cel | s (s@mntd g JyRSTAIFGERS o Theadlammy) isinduirhesedito gesbetd adetter enco-

fl k j i | . .

booy e EREETEEL A0 e H A% Kesplidh heMiEhacne X0 sie diected huta-
pr ot ei geresisrteb i wadere I B-TE-FSFRUHFARIE: dhe arovusgometinginuges dhe exrest
from then bf @%@Jﬁ&h@kg%@hé afRy HéJ;EL‘?r:f@E@orP&QQe tﬁT_fu&E@%@msta@e b@ﬁérﬁ@a%eas

its titre. Virus containing nedi um obtained after two rounds of
i nf ect §&5¢riped 1 ibg fellwinRFYEIO88al e protei n expression: For |arge-scal e
protein expression, 100 cnR round tissue culture plates are seeded

ith m . of
e e Rabpta el T AE SR Es o fen i hefk afhat G2 FERTEALTINS e
of f t heHpbBaecalhihec@BLON) wgddblated 50Geleptive agarplatesn. Caleies péhdtivsdrianet
10- 20
@hﬁjgén %(%thbrfc@q'hto]ﬂqa &?%eﬁﬁ%er(@aésgm@ﬁi@gaétgng’)oarg'bl@ S'trﬁg/le GAkd

|
1Y PLESIICS Firebiekad andvcal SNA fRagri rclaioh dom Beriarialihx Henoard piasnic

centri pugRdticH pRl88ured rTSfoQfeanr BF. cdfiblatd tHeattipRfeiedGh ot @goRbks with the
pr ot ei Iysatels | oaded onto a 2 m

gl ut atﬁfaéﬁg&é’é%ﬂ%ﬁggggﬁ%f Phar maci a) and washed three tines with
10 M of 25 mMIrisHCL, pH 7,5 2 nmMEDTA, 1 nM DTT; 200 nM NaCl. The



WO 2007/ 071752PCT/ EP2006/ 070046 - 39 - Alternatively or in addition,

a cel | DYSEHP7ANLEY can be utilised to identify inhibitorRCTEPIRY/EHP46
FLT3 tyrosine kinase receptors. The general technique involves

conparing the effects of possible inhi3&tors on cell lines that
depended on mutant FLT3 for proliferation, versus cell lines that do
not depend on nutant FLT3 for proliferation. Cell |ines expressing

two different forms of nutated, activated FLT3 are used:

Ba/ F3- -LT || xpr.essi,ng a FLT3 nu t Wwth an "Internal
TandenDBETIERPS 3home S RA AT PRSP SbHBAH BB IP r Mepim
r ecept oollecBal/fR8n FicMBamdesyd cel bturx pne ssedfpranfe&tiohXorieaelsy ity titer. Virus
cont ai gL NG; TR0 j ' Iy 3510 .
Tyt os1 B g o A o e MRl Ko eglsorotelp ex
i nhi bi PEESIBP O PT7/aT98rSCEIe RPISHD EXPBET IR 737 | PPN HebUBarUiBragiaBy arelskeded
at an With8 of0’%ZRIHMatedardPlectdd Wk l16n0Bf iNR-QInaRinG kit RN preY e MDIs).
do not ﬁng%gl t tg']lro Ih of unt r[ﬂnﬁﬁ%r;ged(ﬂ?_a F3 cells at concentrations
of up £8°508RN TRTET AT Y BREROT MR BRGNS eniriiged 8509 ©BhissdHanoFel pel-
t he foletadrem|1Q-2h 1Ba/dRE- Pk, ateTidsaspdraled anshenir eMes-seld 1fys blfeer (25mM
addi tiep,. | bAns_,af - 0 A alternatiy .
i abi |10 S s AR 10D it O RIS T ReE A8 on e
prol i f & dfireA and terrgentrkiged @é APOQ girhs for B8gninconpounds of the fornul a
| A can be shown to be not cytotoxic against several human | eukeni a
homa cel | |lines that do _not have nutant FLT3 receptors

and | :

(hy pe¥§@?’?‘@§?’é8f RS {gee59 Poirfae stherfgniriaged srll ialg ihiagdethoniaexdt: dd-

hi g_h degiets-sfiapess édl&hh%&n&&ma’th@&!tﬂﬁ}ébﬁinﬁe@%ﬂw 'E@q‘ﬂ!;ro?f|2|5,m_§nhﬁ§sﬁa€:€%¥'ﬂ 1.1;5, 2
I ndi ca CBJ.P]d o can potent 1 nhibltors of .
nut ant 'Lr@fﬁgq?eg%%or t,?p@gp&lrﬁ%ln;g%b}é—égg?@ pﬁﬁﬁ'ﬁﬁf‘ée éﬂeﬁl’%‘ﬁf’%%’ﬁdg appli-
candi deatensdit miseadhn of B m Saisrhi®it pHIY. 5l rebk redugeadig Intatbinbe, FIOT3nM NaCl,
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inhibits the activi t%ﬂég? aFLT receptor tyrosine kinase activity in

concentrations in the range of 0.05 to 500 RM On the basis of the
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t her apE€&iT- tekedrf GEAFGRRPBeKGE0E Freagaiarboutdh adindevsurde peadantwitifinlarcon-
espect alratbhs BPREBibifg BBABbALE R RPRE hd LFBSIRLD Ml id Pi-AE),
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2007/ OZ b1 a2 REH E2PRRAB VAL, Tek included 150 ng of GST-Tek , 20 mM Tris-HCI,
pH 7.5, 3 mM MnCl,, 3 mM MgCly, 1 mM DTT, 0.01 mM NasVO,, 250 yg/mL PEG 20'000,
10 ug/mL poly(Glu, Tyr) 4:1, 1 % DMSO and 4.0 uM ATP (y-[®P1-ATP 0.1 pCi). FGFR-3-
KB50E included 10 ng of GST- FGFR-3-K650E , 20 mM Tris-HCI, pH 7.5, 3 mM MRnCl,,
3 mM MgCl;, 1 mM DTT, 0.01 mM PEG 20°000, 10 pg/mL poly(Glu,Tyr) 4:1, 1 % DMSO
and 4.0 uM ATP (y-[P°PJ-ATP 0.1 pCi). The activity is assayed in the presence or absence of
inhibitors, by measuring the incorporation of **P from [y**P] ATP into poly(Glu,Tyr) 4:1. The
assay is carried out in 96-well plates at ambient temperature for 30 min under conditions
described below and terminated by the addition of 50 pL of 125 mM EDTA. Subsequently,
60 pL of the reaction mixture are transferred onto Immobilon-PVDF membrane (Millipore)
previously soaked for 5 min with methanol, rinsed with water, then soaked for 5 min with 0.5
% H;PO, and mounted on vacuum manifold with disconnected vacuum source. After spot-
ting all samples, vacuum is connected and each well rinsed with 200 pL 0.5 % HyPQ,. Mem-
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growt h of bl adder carci noma, the foll.gui-ng test system can be
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the formula (Wx Hx L) x Tr/6, where wwdth (W, height (H and
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ETDA, 0.2 mg/mL BSA, 15 pg/mL streptavidin-XL865 (CIS-US, Inc.} and 150 ng/mL cryptate
conjugated anti-phosphotyrosine antibody (CIS-US, Inc.). After one hour of room tempera-
ture incubation to allow for streptavidin-biotin interaction, time resolved florescient signals are
read on Analyst GT (Molecular Devices Corp.). ICs values are caleulated by Iineat regres-
sion analysis of the percentage inhibition of each compound at 12 concentrations (1:3 diluti-
on from 50 uM to 0.28 nM). In this assay, compounds of the invention, for example, can pre-
ferably have an I1Cs in the range of 2 nM to 400 uM, more preferably in the range of 5 nM to
100 pM.



Compounds _of the fornmula | A described in this invention can inhibit
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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, thanatophoeric dysplasia, crahiosynostosis phenotypes, e.g. Muenke corgnal '
craniosynostosis or Crouzon syndrome with acanthosis nigricans, Pfeiffer syndrome, restrai-
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US 5, SWGH/038x Z@UMSJMIYBBW®IREP@GOQHO§@Ozt@ountmof formula IA as defined
herein can be employed in the same manner. Hence, the present invention also relates to a
method of promoting Iocalized neochondrogenesis in a cartilage in a mammal comprising
administering locally to the cartilage a urea derivatives of formula (lA) as defined above or
pharmaceutically acceptable salts, hydrates, solvates, esters, N-oxides protected derivatives,
individual isomers and mixture of isomers thereof or prodrugs thereof, in a quantity which is
effective to promoting localized neochondrogenesis, The compound of formula 1A 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-alleviating, symptom-reducing, disease- or symptom-suppres-
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Compasitions for enteral administration, such as nasal, buccal, rectal or, especially, oral
administration, and for parenteral administration, such as iniravenous, intramuscular or
subcutaneous administration, to warm-blooded animals, especially humans, are especially

preferred. The compositions comprise the active ingredient alone or, preferably, together
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process, preferably by reacting an aniline conpound of the fornula
[1A, HPhe pREmagisetiel ﬁoﬂéoﬁﬂﬁﬁsncc&ﬁﬂis%?:frd}ﬁfabﬂ%hnf:&éiyai%W%Qm%fte@ Bg,

for mul Qct#vé‘mg}’}‘e& Qn@ smg ngseosfzdntnmstrap onn}é:rms cun%nsmg in the preferred embodiment
from approximately 20% to approximately 90% active ingredient and forms that are not of
single-dose type comprising in the preferred embodiment from approximately 5% to appro-
Ximately 20% active ingredient. Unit dose forms are, for example, coated and uncoated
tablets, ampoules, vials, suppositories, or capsules. Further dosage forms are, for éxample,
cintments, 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,
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acid or linoleic acid, if desired with the. addition of antioxidants, for example vitamin E, B-ca-
ratene or 3,5-di-tert-butyl-4-hydroxytoluene. The alcohol component of those fatty acid es-
ters has a maximum of & carbon atoms and is a mono- or poly-hydroxy, for example a mono-
, di- or tri-hydroxy, alcohol, for example methanol, ethanal, propano!, butanol or pentanol or
the isomers thereof, but especially glycol and glycerol. The following examp-les of fatty acid
esters are therefore to be mentioned: ethyl| oleate, isopropyl myristate, isopropy! palmitate,
"Labrafil M 2375" (polyoxyethylene glycerol tricleate, Gattefoséé, Paris), "Miglyol 812" (tri-
glyceride of saturated fatty acids with a chain length of Cs to Cy», Hils AG, Germany), but
especially vegetable oils, such as cottonseed oil, almond oil, olive oil, castor oil, sesame cil,

soybean oil and more especially groundnut cil.

Injection compositions are prepared in customary manner under steriie conditions; the same
applies also te 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
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Enanti onmers nay be separated through the formation of

di astereoneric.salts, for exanple by-ggl-t formation with an

enanti omer-pure chiral acid, or by means of chronmatography, for
exanpl e by HPLC, using chromatographic substrates with chiral
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and I\/Egl,cpaé@,lge%e,%§tarsggeeggoggs Vol . 4, p. 1985). For exanple,

appropriate pro-drugs can be prepared by reacting a non-derivatized

compound of the invention with a suitable carbanylating agent (e.g.

1, 1- acvyha}mbkwan adii’ﬁﬁﬂﬂﬁdsﬁﬁdﬂdalee‘or RatA a0ministlion \re Gar bma;ﬁte,, s@rpo*alhe
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description of techniques applicable to the creation of prot ecting
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pr eparﬁdcosap-nﬁdaém Suystaitet Nfor prxAGpRScfunt Barbbrpedthiloaiula®, seloitaltasi/or

.g., dr at drat.es..of ds t t
be. ConJBMABNETy A ctio By Bcd G CHT Ao o e R oo oSO argaY
sol ventogrihet with excisiengs gagalsodesioltvefirs of wdhortslizdteoxmchgan be made into a
tetr ahé’éjﬂﬁgn%égre%argﬁ% Qhrinidtrd %Wh@%@éttl@ﬁ‘gf gda@@l}e Qiaduct s can be

wor ked up and/or ‘pur accor |ng to standard net hods, e.g. using
chr omat ogr aphi ¢ et hods, d| stribution nethods, (re-) cr ystal lization,

and t hgolutid®s suci@s248 (s8d JfZBBPﬁb!EP&GQﬁfe(au?&@%mnﬁﬁtratlcﬁt &4t BB be employed
mat eri al sfand | ternmedi ates (both in each case including salts

t her eof§ "™ 'ESPLY létl'qr? of the fornulae HA and I11A can be prepared in
anal ogy to the nethods described in the Exanples, according to or in

anal ogynd o\ BRiHER: %{ﬁe@é@t&@ﬁ%aé@oﬁ Qﬁ]e@ﬁéd %Pmeot'?eétn\%}‘tt Q‘Ir &he of the disea-

comer Cl a aval Startin terials can, exarrp
pr ef er 8 Spa w%g@%tl%)mqt@md herein, especnal!y a d:sease which responds to an

inhibition of a tyrosine kinase, more especially as mentioned above, most especially FGFR,
especially a corresponding neoplastic disease. The compounds of Formula A {or exemplary
formula thereof) or N-oxides thereof (this also including salts, esters or the like) can be admi-
nistered as such or especially in the form of pharmaceutical compositions, prophylactically or
therapeutically, preferably in an amount effective against the said diseases, to an animal,
preferably to a warm-blooded animal, for example a human, each preferably reqguiring 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.



Where i ting mterials and internmedi ates R1, | S5

R5, X, 3"6980 O([]?{?tzare used, _these synbols preferably haRFé”?]FF@OG/MOO“
meani ngs given for a compound of the formula |A if not indicated

ot herwi se. A conpound of the fornul a-l48A carrying one or nore halo
noi eties can, for exanple, be prepared by hal ogenation, for exanple
with an inorganic acid halide, such as sulfuryl chloride, in an

appr ophidide@ss Ohkientrespdngs” i8@aE Qs itlcan beisbbvanieaeichanee itidia0&ffect can be
tetrah% ngurane preferably at tenperatures in the range from-40 to
25 C, of a compound corresponding to-the fornmula I A, wherein up to 4
ot her noieties R4 selected from Cl-Cr-al kyl, halo-GC -Cral kyl, halo
and ClrRd nRbKQYal8 Brdideisdt a mhédqgf t?éHtiHQ ag;frgféﬂ} klﬁe@é Qéﬁé{o%qt diSedke,

by acetyl or tert-butoxycarbonyl (1 ntroducCtion protecting
gr oupsc%%”sén%adfF‘W‘%Wé"%@MF‘@B"deGH&@Im%efﬁéFé@mﬁﬁ&:@é@aw Cfru Bere

bel ow) cytbarbiliovedtdyxic eampabn@.:f etgh@n%@ ﬁ%drﬁlﬂnﬁfoﬂ&ﬂt!‘(@c@mpaﬁr&i i thBy
treat nent

Wi r oxi d suc
nyr o et Waathel of Beisalfie, Fog Y SepacsiauTies TheNaor he 2eTR Wostiadpken
t enper wtmeasin quigk sdmmlwoﬁmmedlhew@‘térmeta@mature of the .
m xture, tert-butoxycarbonyl by reaction with an acid, e.g. blCl, in
an appropriate solvent, e.g. dioxane, at tenperatures e.g. from-20
to 30 Oye Pregent 'Ctie"@'Pﬂd.'Pl@ﬁS espesEy alSPﬁo e A of aepmprndRifeaneEdAdyr
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(€.9. #aR8ifle) forfiu E\oﬁmpqa?féa%% négh%ﬁ'ﬂ%eu cfaﬁl%at:g t%¥%§ﬂ'e;)”f@rr{ﬁe tra-

t enper atures preferabl rom-5 r actlon

pr ecur B&ti sharaphyeRtc MGPAgRTEST ok OfF O Mere of Begisrases neergiongg hgre:

or ter trrabuwﬁeyIpréfetatnilwﬂmsbas@wna;apégwma&@aﬁ HHRdn ofa grot@ﬁnktr@@e CIaIIy
tetrah roflurants ferred {ﬁ eratur Shl n the rangle h{lﬂ g %

0 C iR dn eyl %ﬁi@%"?‘ Mg YYNIch (SRS IR G PP AR PHINRAL
[11TA camsnrﬁ&)kmesmrrpl e, be prepared as follows by reacting a conpound

of the formula VIA) R3 Rl wherein Hal is halogen, especially chloro

or bronmo, with an am ne of the fornula VA,
The preferred dose guantity, composition, and preparatlon of pharmaceutical farmulations

(medicines} which are to be used in each case are described above.

A compound of the Formula [A (or exemplary formula thereof) may also be used to advan-
tage in combination with other antiproliferative agents. Such antiproliferative agents include,
but are not limited to aromatase inhibitors, antiestrogens, topoisomerase | inhibitors, topoiso-
merase |l inhibitors, microtubule active agents, alkylating agents, histone deacetylase inhibit-
{ors, famesyl transferase inhibitors, COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, anti-
neoplastic antimetabolites, platin compounds, compounds decreasing the protein kinase ac-
tivity and ATPase activity, further anti-angicgenic compounds, gonadoerelin agonists, anti-
androgens, bengamides, bisphosphonates, antiproliferative antibodies, temozolomide
(TEMODAL®), esteroids, like déxamethasone. proteasome inhibitors, like velcade, and/or
thalidomide.



H (VA) in the Eresence of an acid, e.g. acetic acid or hydrochloric
aC| d, in¥8i'%p b’ﬁrl ate solvent, e.g. water or dioxane, ZHT/BP(sUHe
t enper at ur es, in the range from50 to 160 C (if required in a

t ube): AIternatlver, a conmpound of t-H®fornmula I11A wherein Rl is
phenyl substituted by [44Cl1-07- al kyl)-pi perazin-1-yll-carbonyl can
be obtained by reacting a conpound of the fornula | VA as defined

above Whé kerm 'Q@cﬁ’f’ﬁ@tﬂ@d lrﬂ'fbltolﬁ£ éﬂ)ﬁsﬁd %r&?ﬁela@c%pbﬂﬁﬁd Whidh ihisit @klestho-
rerera

ot a8 BRiguptor feoine ity S dne S 1 et o SRS RN el

t enper astmremntbesgradim oﬁswtwglylmﬁte(rm igeludes, duhisaodvaited by strjgidsardpecial-

tzggg ) B s 2PCTE§ Egazrgdg%%%étgge Qﬂgﬂg'ﬁ?ﬂicgfar{[%-gtgfom& Bspio¥dly amnoglutethinTic?e.
vorozole, fadrozole, anastrozole and, very especially, letrozole. Exemestane can be admini-
steredq, e.g., in the form as it is marketed, e.g. under the trademark AROMASIN™. Forme-
stane can be administered, e.g., in the form as it is marketéd, e.g. under the trademark
LENTARON™, Fadrozole can be administered, e.g., in the form as it is marketed, e.g. under
-the trademark AFEMA™. Anastrozole can be administered, e.g., in the form as it is marke-
ted, e g. under the trademark ARIMIDEX™, Letrozole can be administered, e.g., in the form
as it is marketed, e.g. under the trademark FEMARA™ or FEMAR™, Aminoglutethimide can

be administered, e.g., in the form as it is marketed, e.g. under the trademark ORIMETEN™.

A combination of the invention comprising an antineoplastic agent which is an aromatase

inhibitor is particularly useful for the treatment of hormone receptor positive breast tumors.

The term “antiestrogens” as used herein relates.to 6ompounds which antagonize the effect
of estrogens at the estrogen receptor level. The term includes, but is not limited to tamoxi-
fen, fuivestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be administered,
e.g., in the form as it is marketed, e.¢g. under the trademark NOLVADEX™, Raloxifene hy-
drochloride can be administered, e.g., in the form as it is marketed, e.g. under the trademark
EVISTA™. Fulvestrant can be Formulated as disclosed in US 4,659,516 or it can be admini-
stered, e.g., in the form as it is marketed, e.g. under the trademark FASLODEX™,

The term “topoisomerase | inhibitors™ as used herein includes, but is not limited to topotecan,
irinotecan, 8-nitracamptothecin and the macromolecular camptothecin conjugate PNU-
166148 (compound A1 in WO89/17804). Irinotecan can be administered, e.g., in the form as
it is marketed, e.g. under the trademark CAMPTOSAR™, Topotecan can be administered,
e.g., in the form as it is marketed, e.g. under the trademark HYCAMTIN™,

The term “topoisomerase [ 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 anthraquinones mitoxantrone and losoxantrone, and the po-

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



R2 _wherein the moieties are as defined under fornula IVA and VIA, in
t he pres‘gﬂc?gméof”'ﬁ’zcoupl ing agent, such as propyl phosphori’Cc“%?ﬁ?%ﬁ’7108‘#,6
I n an appropriate solvent, such as DMF, in the presence of nitrogen
base, e.g. triethylam ne and/or 4-direihyl am no-pyridine, preferably
at tenperatures in the range fromO to 50 C to the correspondi ng
conmpound of the fornmula Il A A conpound of the fornula VA wherein R5
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obtained in analogy to or by the methods described in the Exanples,

i n accordance with procedures known in the art'or they are
commer thaldrin “aveiolidibleact@eraents” prlatee s miarnibtiecstsbilidvey od dwbhgule de-
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gi ven TAYCTERE™ avidblahtne sdfatdean WO2200V¢167EH7 b PG AMPRO060T RS keted,
e.g. under the trademark VINBLASTIN R.P.™. Vincristine sulfate can be administered, e.g.,

in the form as it is marketed, e.g9. under the trademark FARMISTIN™,

The terh “alkylating agents” as used herein includes, but is not limited to cyclophosphamide,
ifosfamide ard melphalan. Cyclophosphamide can be administered, e.g., in the form as it is
marketed, e.g. under the trademark CYCLOSTIN™, [fosfamide can be administered, e.g., in
the form as it is markéted, e.g. under the trademark HOLOXAN™.

The term “histone deacetylase inhibitors” retates to compounds which inhibit the histone de-
acetylase and which possess antiproliferative activity.

The term “farmesyl transferase inhibitors” 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.



-63 - i V&roduced and/ or renoved at appropriate or desired st](él??J
React i on¥P@WFi&%ng the use of protecti ng groups are tH&®FE B6/070046
included as possible wherever reactions w thout specific nentioning
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specification. Wthin the scope of this disclosure only a readily
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In the preferred enbodi nents as well as in preceding and foll ow ng
embodi neRPS8¥°153% general scope, also in the clains, aRGT/BRY0EPT0046
nore or all general expressions or synbols, independently of each

ot her, can be replaced by the correspd&3di ng nore specific definitions
provi ded above and bel ow, ‘thus yielding nore preferred enbodi nents of
the invention. Preferred are the enbodi nents given in the clains
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t her.eof . ow ng | es serve [ustrate
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measur smdin@ td E@reemdGre §i pErticliat ©SSe abhpowhaRey dﬂadi:mtadz spgdtffically disclosed

| mai cal BEKE Pt 0 o BN B RO Rde ERL b ees P prg7 722

di st anEE M85 HWVONRS/ 01BN VY Ca763003ar W@é?ﬁﬂﬁﬁ&éﬂ'%ﬂ@ﬁ%&:aﬂ@@ISpeC!aHy.
t hin-1 gy d@casa@ggs 5 x 10 cm TLC pl ates, silica'gel F254 (Merck,
Dar nst a r many y thin-Layer chromat ogr aphy usi nq t he sol vent
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compounds inkhibiting the c-Src protein tyrosine kinase activity include, but are not limited to,
compounds belonging to the structure classes of pyrroldpyrimidﬁnes, especially pyrrolof2,3-
dlpyrimidines, purines, pyrazopyrimidines, especially pyrazo[3 4-dlpyrimidines, pyrazopy-
rimidines, especially pyrazo[3,4-dlpyrimidines and pyridopyrimidines, especially pyrido[2,3-
d}pyrimidines.- Preferably, the term relates to those compounds disclosed in WO 96/10028,
WO 97/28161, WOS7/32879 and W(0O97/48706; |
compounds which decreases the activity of the protein kinasg C are especially those stauro-
sporine derivatives disclosed in EP 0 286 110 (pharmaceﬁtical preparation described in WC
00/48571) which compounds are protein kinase C inhibitors;
further specific compounds that decrease protein kinase activity and which may also be used
in combination with the compounds of the present invention are Imatinib
(Gleevec®/Glivec®), PKC412, Iressa' ™ (ZD1839), PKI166, PTK787, ZD8474, GW2016,
CHIR-200131, CEP-7055/CEP-5214, CP-547632, KRN-633 and SU5416;
anti-angiogenic compounds having another mechanism of action than decreasing the protein
kinase activity include, but are not limited to e.g. thalidomide (THALOMIDY}, celecoxib
{Celebrex) and 2ZD6126.

The term “gonadorelin agonist” as used herein includes, but is not limited to abareli'x, gose-
relin and goserelin 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 5,843,801
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The term “anti-androgens” as used herein includes, but is not limited to bicalutamide

(CASODEX™), which can be Formulated, e.g. as disclosed in US 4,636,505.

The term “bengamides” relates to bengamides and derivatives thereof having aniproliferative
properties.

The term “bisphosphonates” as used herein includes, but is not limited to étridonic. acid, clo-
dronic acid, tiludronic acid, pamidronic acid, alendronic acid, ibandronic acid, risedronic acid

and zoledronic acid. "Etridonic acid” can be administered, e.g., in the form as it is marketed,
e.g. under the trademark DIDRONEL™. “Clodronic acid” can be administered, e.g., in the
form as it is marketed, e.g. under the trademark BONEFQS™. “Tiludronic acid” can be admi-
nistered, e.g., in the form as it is marketed, e.g. under the trademark SKELID™. "Pamidronic .
acid” can be administered, e.g., in the form as it is marketed, e.g. under the trademark
AREDIA™, “Alendronic acid" can be administered, e.g., in the form as it is marketed, e.g.
under the trademark FOSAMAX™, “Ibandronic acid” can be administered, e.g., in the form
as it is marketed, e.g. under the tfrademark BONDRANAT"‘M. “Rigedronic acid” can be admi-
nistered, e.g., in the form as it is marketed, e.g. under the trademark ACTONEL™, “Zole-
dronic acid” can be administered, e.g., in the form a§ it is marketed, e.g. under the trade-
mark ZOMETA™,

The term “antiproliferative antibodies® as used herein includes, but is not limited to trastu-
zumab {Herceptin™), Trastuzumab-DM1, erlotinib {Tarceva™), bevacizumab (Avastin'™),

rituximab '(Rituxan(@}, PROB4553 (anti-CD40) and 2C4 Antibody.

For the treatment of acute myeloid leukemta (AML.), compounds of Formula |A {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 vuseful for the treatment of AML, such as Dauno-
rubicin, Adriamycin, Ara-C, VP-16, Teniposide, Mitoxantrone, tdarubicin, Carboplatinum and
PKC412.
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The structure of the active agents identified by code nos., generic or trade names may be
taken from the actual edition of the standard compendium “The Merck Index” or from
databases, e.g. Patents International (e.g. IMS World Publications).

" The above-mentioned compounds, which can be used in combination with a compound of
the Formula IA (or exemplary formula thereof), can be prepared and administered as
described in the art such as in the documents cited above.

H

The terms "co-administration” or “combined administration” or the like as utilized herein are
meant to encompass administration of the selected therapeutic agents to a single patient,
and aré intended to include treatment regimens in which the agents are not necessarily

administered by the same route of administration or at the same time.

Where subsequently or above the term “use” is mentioned (as verb ar noun} (refating to the
use of a compound of the formula 1A or a (especially pharmaceutically acceptable) salt the-
reof), this (if not indicated differently or suggested differently by the context) includes any
one or more of the following embodiments of thé invention, respectively (if not stated
otherwise): the use in the treatment of a protein (especially tyrosine) kinase modulation
(especially inhibition) responsive disease, the use for the manufacture of pharmaceuticai
compositions for use in the treatment of a protein kinase modulation {especially inhibition)
responsive disease, methods of use of one or more compounds of the formula |A in the
treatment of a protein kinase modulation (especially inhibition) responsive and/or proliferative
disease, pharmaceutical preparations comprising one or more compounds of the formula 1A
for the treatment of said protein kinase modulation (especially inhibition) responsive 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 1A 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. Preferabiy, a protein kinase modulation (especially inhibition) responsive
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disease is one that responds to inhibition of one or more of the kinases mentioned above
and below, more preferably FGFR.

Process of Manufaciure

A compound of formula |A is prepared analogously to methods that, for other compounds,
are in principle known in the art, so that for the novel compounds of the formula IA the
process is novel as analogy process, preferably by

reacting an aniline compound of the formula lIA,

H,N
(1LA)
(RY),
wherein R* and n are as defined for 2 compound of the formula IA, with an amine of the
formula 1A,
R1 R3

N X NH
o
R \H/ >~ (A)
Y\|¢Z
RZ

wherein R', 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
IA, transforming a salt of an obtainable compound of formula 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 | inte individual
isomers.



MBmass s‘gﬁ%{@? Hsodi um hydri de Na2CO3sodi um car bonat e NaHCO3sodi um
bi car bonat’e 4Bfsodi um sul fate aqueous anmmoni a PCT/EP2006/070046
NVP. 1- net hyl - 2- pyrrol i done- NMRNucl ear Magneti ¢ Resonance PdCl2(dppf)

[ 1, 1' - bi s(di phenyl phosphi no) f errocene]&dichl or opal | adi un(11)

Pd( PPh3) 4t et raki s(tri phenyl phosphi ne) pal | adi un{0) Pd(PhCN) 2012

Bi s(benzonitrile)palladium (I1) chloride Phphenyl Rfratio of fronts
(TLC) Inthe reaction, the bisreactive carbonic acid derivative is preferably an anhydride of carbonic

acid or more preferably a carbonic dihalogenide, especially carbonic dichloride (phosgene).
The reaction can preferably take place by reacting first a compound of the formula 1A
{preferred) or a compound of the formula IlIA with the bisreactive carbonic acid derivative to
the corresponding isocyanate to which then the other compound {of the formuta IHA or lIA,
respectively) is added. The first reaction preferably takes place in an appropriate solvent,
such as an .ether, e.g. dioxane, at elevated temperatures, e.g. from 20 °C to the reflux
temperature of the reaction mixture, and can preferably be followed by concentration of the
resulting isocyanate solution to provide the isocyanate in f):'eferably solid or oil form. The
second reaction of the isocyanate then takes place after addition of an appropriate solvent,
especially N-methylpyrrolidone (NMP) and/or toluene, at elevated temperature, e.g. from 20
°C to the refiux temperature of the reaction mixture, and addition of the complementary
amine of the formula IHA or A, respectively. '

Both reactions preferably take place under a protecting gas, especially nitrogen or argon.

Optional Reactions and Conversions

A compound of the formuta 1A may be converted into a different compounds of the formula |

For example, in a compound of the formula IA wherein R' is benzyloxyphenylamino or 4-benzyl-
piperazin-1-yl-phenylamine, the benzyl moiety may be removed by hydrogenation, e.g. in the
presence of a noble metal catalyst, such as palladium on coal, in an appropriate solvent, such
as an alcohol, e.g. methanol, at appropriate temperatures, e.g. from 0 to 50 °C, in the case of
removal from the piperazine nitrogen in the additional presence of an acid, e.g. HCI, to yield the

corresponding compound wherein instead of the benzyl moiety a hydrogen is present.

A compound of formula IA can be convented 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 bailing temperature of the reaction mixture, especially at about
room temperature.
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pounds of the invention by treating with a reducing agent (e.g., sulfur, sulfur dioxide, tri-
phenyl phosphine, lithium borohydride, sodium borohydride, phosphorus trichloride, tribro-
mide, or the like) in a suitable inert arganic scivent (e.g. acetonitrile, ethancl, agueous

dioxane, or the like) at 0 to 80°C.

Salts of compounds of formula 1A having at least one salt-forming group may be prepared in
“a manner known per se. For example, an acid addition salt of compounds of farmula 1A with
basic gfoups {e.g. basic nitrogen) can be obtained in customary manner, e.g. by treating a
compound of the formula JA with an acid or a suitable anion exchange reagent. A salt of a
compound of formula [A having acid groups may be formed by treating the compound with a
metal compound, such as an alkali metal sait of a suitable organic carboxylic acid, e.g. the
sodium salt of 2-ethylhexanoic acid, with an organic alkali metal or alkaline earth metai
compound, such as the corresponding hydroxide, carbonate or 'h_ydrogen carbonate, such as
sodium or potassium hydroxide, carbonate or hydrogen carbonate, with a corresponding
calcium compound or with ammonia or a suitable organic amine, stoichiometric amounts or
only a small excess of the salt-forming agent preferably being used. Internal salts of com-
pounds of formula 1A containing acid and basic salt-forming groups, e.g. a free carboxy
group and a free amino group, may be formed, e.g. by the neutralization of salts, such as
acid addition salts, to the isoelectric point, e.9. with weak bases, or by treatment with ion ex-
changers.

A salt of 2 compound of the formula 1A (= compound of the invention) can be converted in
customary manner inio 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.

Stereocisomeric mixtures, e.g. mixtures of diastereomers, can be separated into their corres-
ponding isomers in a 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-
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- 68 - argon atnosphere. The m xture is heated to refl ux,

| h, allowed to cool to RI, and concentrated in vacuo. The resulting

i socyanate is added to a sol ution of -99-
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Compounds of the present invention can be conveniently prepared, or formed during the
process of the invention, as solvates (e.q., hydrates). Hydrates of compounds of the pre-
sent invention can be conveniently prepared by recrystallization from an aqueousforganic

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
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2, 6- Di ch828Y 7873 net hoxyani | i ne To a sol ution of PCT/EP2006/070046
N- (2, 6-di chl oro- 3, 5-di net hoxy- phenyl )-acetam de (34.5 g, 264 mml) in
ethanol (1.3 L), 2MKOH (012 L) is added. Then, the reaction m xture
is heated to reflux, stirred for 44h at reflux, then allowed to cool
to RT. The resulting suspension is cooled to OC stirred for 1h, and
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of N-(3,5-di net hoxyphenyl)-acetam de (32.9 g, 169 mml) in Cl- 13CN
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3.03 mn urit g 100% system ZL) WO 2007/ 07]H7é2PCT/ EBZOOG/ 070046 -
70 - Eﬂﬁﬂ € teyt- utoxycarbonyl by reaction with an acid, e.g I, In an appropriate solvent, e.g.

3- ( 2, 6dldxahé,aft eerdpératlira® e tprphamtoldc G)net hyl - 1- { 643- (4- met hvl - pi per

azin-1- vlnethvl)-phenyl am nol - pvrim di n-44)-urea- :
R* = C,-Cs-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 HA {with protection and deprotection of the amino group as in
the preceding paragraph) with a C,-C;-alkylhalogenide (e.g. —iodide) in an appropriate
solvent, e.g. tetrahydrofurane, at temperatures preferably from —50 to 25 °C, after reaction of
the precursor compound of the formula 1A with a strong base, e.g. butyl- or tert-butylithium,
in an appropriate solvent, e.g. pentane and tetrahydrofurane, at preferred temperatures in
the range from —-80 to O °C.



Phosgen 00,1 oluene, 1 nL, 2.0 mol, 2.4 equiv) is added t

sol ut i oﬁwé)f%g@(g%lzchl or 03, 5-di met hoxyani | i ne (221 my, 1.%F Wbt 006’370546
equiv) in dioxane (2.5 nlL), under an argon atnosphere. The m xture is
heated to reflux, stirred for 1h, all-6ded to cool to RT, and
concentrated in vacuo. The resulting isocyanate is added to a
solution of N-nethyl-N-[3-(4-

met hyl Apopebazd 6f theyommilAYIA cphdayéanple i ba shepared, 5 fdilaws he rdStiegpa
2.1) ( in toluene (5 nl), at reflux and under an
argon %cﬁ%c@ﬁeo?é@e? Wgﬁlra)e\gc ion mxture is stirred at reflux for 3h,
allowed to cool to R, and diluted with DCM and a saturated aqueous
sol ution of NaFlI CCBJ The aqueous | ayer is separated and extracted
wi t h D@Mi._TheXor ganNgl phase is washed with brine, dried (Na2SO4),
filtered T’co entrated. Purification of the crude (nguct by
silica gel Folu chr omat ogr aphy (DCM MeOH + 1 % NH3' 5) affords
the title congp as a yellow solid: ESI-Ms: 560.0 / 562.0 [Wn tR=
3.26 mn (purifty: 99% systeml1l); TLC. Rf = 0.37 (DCM MeOH + 1 % NH,
9:1). Step 2.1, : :

N- Met hyl - NI 43-T4- met hyl - pi per azi n-1-yl met hyl ) - phenyl | - pvri m di ne- 4, 6-
di am n@hére MAaUS AaRbeh tespebRNY ciipfd ¢ Wbmodwith hn RRiiNy bf i faen (1383, no,
2.68 mol, 1.1 equiv), 3-(4- nethyl-piperazin-1-ylnmethyl)-phenyl am ne
(500 ng, 2.44 mol). and 4N HCl in dioxane (7 m.) is heated in a

seal ed tubBR'to 150C for 17.5h. The solvent is renoved and the residue
diluted witth DCM and a saturated aqueous sol ution of NaHCO3. The
aqueous | aWer is separated and extracted with DCM and DCM MeOH

(95:5) rsThe organi ¢ phase is washed with brine, dried ( SA) ,
filtered and concentrated. Purification of the residue ilica gel
MPLC (RGN Wekidnde f aabid3e.g. 95et5:)ao?d bomBodhgictddid, 6n a0 EPPLEpGiaRSsdlvent,

0,
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3(4 NEtdereqb:rpettmm 1- vl et hyl ) - phenyl ami ne A suspensi on of
1-met hyl -4 (3-nitro-benzyp-piperazine (6.9 g, 29.14 nmol) and Raney
Ni ckel n MeOF1 (150 m_g is stirred for, 5h at RT, und
hydr ogé eraeMwwpw of &g fareiakipewieseindR 'fis Ptleméauieﬁwaaws'éﬁsgacr
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solid 07/ 7 752PCT/ EP2006/ 070046 - 71 -
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3-nitroPenzyl chloride (5 g, 29.14 mml) NTret hyl pi perazine (3.9 ni,
34.97 mml, 1.2 equiv), q@papsi um carbonate (8 g, 58.28, 2 equiv),
and acetone (100 M) is stirred for 15h at reflux. The reaction

m xture is allowed to to RT, filtered and concentrated. The
residue is purified by ca gel MPLC (DCM MeOH + 1 A NH3aci, 95:5)
to afford the title copgpognd as a browoil: ESI-Ms:. 236.0 [MH]; tR=
1.40 mn (purity: 190[9( System 1); TLC. R1= 0.31 (DCM MeOH + 1 %

NH3agq, 9:1). Exanpl e’3: (V1A)
3- (2, Ghfdi ﬂﬁ@h@aégém @J-@Péﬁkbi?}@ﬂ’@% &é@rabzyrmnetphydenew%aébﬂ-égvhcn,
phenyl am nol - pyrim di n- 4- - 1-met hyl -'urea

e title conpound is
pr epar 8621 ﬁp%fﬁ Fgyorent ﬁeg &'%@Qﬁu?tee‘ﬂ"éé‘?f‘r ﬁeﬁ&?r?tHreExﬁﬁplfrgﬁhm fs] 70 °C

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



M5: 559.9 / 561.9 [MHt; tR=3.75 min (purity: 100% system11); TLC
IR, = 0.%9XBARTBOH + 1 % NH38g, 92:8). Step 3. 1: PCT/EP2006/070046
N- 12- (4- Et hyl - pi perazi n- 1-vl) - phenyl 1- N - net hyl - pyri m di ne-4

6-diam ne The title conpound is prepa@d in analogy to the procedure
described in Step 2.1: ESI-M5: 313.2 [MHr; tR= 1,20 min (purity:
100% system1); TLC lir = 0.10 (DCM MeOH + 1 % NH3aci, 9:1), Step
3. 2: 3@6@% hyl - pi perazi n-1-yl)-phenvlam ne The title conpound is-
prepared I'n a to the procedure described in Step 2.2: API-Ms:
206.2 [MEW T , = 0.31 EtOH, 9:1). Step 3.3: ‘
1- Et hyl - 4- ( 3- nid#0- phenvl) - pilperazi ne A m xture of
1-fluoro-3-nitrobpnzens (3. 2NM-, 29.7 mmol ) and N-et hyl - pi perazi ne

(7.6 nmL, 59.4 mol’, eqﬁgﬂ is heated to reflux and stirred fQr
117h. The reaction xturd is allowed to cool to RT and dil ut e n
H20 (40 nL) and DCM @: 1, 80 nmL). The aqueous | ayer is separated

and extracted with DCM[MeOH (9:1). The organi c phase is washed with
WO 2007/ 071752PCT/ EP20Q%6/ 070046 - 72 - brine, dried (Na2SOH4),
filtered and concentratf®d. Purification of the crude product by

si | : CG}WQ@:‘eirC’@tSUﬁEIeﬁ&L msow_fmbwglemwws mgwéana VAR, 91%?_15 rs'ﬁéafn@é dpat he

title conmpoun s a brown o) l: - V! . D tR=, 2. m n

(puri t 5ooRIB3RE 5 6 5 bropplenopghaiciy gl REGHPTaps s solvent, such as
DMF, in the presence of nitrogen base, e.¢. triethylamine and/or 4-dimethylamino-pyridine,
preferably at temperatures in the range from 0 to 50 °C to the correspending compound of
the formula A,

A compound of the formula VA wherein R® is hydrogen can, for.example, be obtained by
reducing a corresponding compound wherein instead of the amino group (NR®) a nitro group
is present, e.g. with iron powder in ethanol, water and acetic acid at elevated temperatures,
e.g. from 3G to 100 °C, or with hydrogen in the presence of a catalyst, e.g. Raney-Ni in
methanol at temperatures e.g. from 0 to 50 °C. In both cases other customary sclvents are
possible. A corresponding compound of the formula VA wherein R’ is C-C-alkyl can then be
cbtained by alkylation, e.g. with a corresponding C,-Cy-alkylhalogenide.

The corresponding starting materials as well as other compounds of the formula VA can be

obtained in analogy to or by the methods described in the Examples, in accordance with
procedures known in the art or they are commercially 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



Exanpl e chl oro-3
5- di net ﬁ&géf{)%/oaugz) 1- net hyl- 1- { 644- (2-norphol i n-4 y| ~ PCT/EP2006/070046

et hoxy) - phenyl am nol - pyrim di n-4-yl | -urea -The title conpound is
prepared in analogy to the procedure -®Sscri bed in Exanple 1: ESIMS:
577.0 / 579.0 [MHY; tR=3.53 min (purity: 95% system1l); TLC. Rl =
0.40 (DCM MeOH + 1 % NH3aq, 93:7). Step 4.1: .

N- Met hiptredlicbd-Ari2/ oroemosed at dppropedth ax Yesifdtestages. Raaictiond cewndrhdrgihanse

Th , : : . : g
Gescri AP RAUBRMEE ol uRr SRR 558 B0 Bp0GHo vieh Ve BERAEAL Winous speitc
100% wystienind pf protagtioRand/op deprotetinn MEDeescripeddNRBagpectdBatign. Exanpl e
5: 146- (4-Benzyl oxy- phenyl am no)-pyrimdin-4 yll 3 (2,6-dichloro-3

5-di- rrevvmwrinb%ayﬂé oflthiediBaibsute @aly d Readly tdn%@emnﬁ tri@ iPRERE@BtiRNt of
?R/Ié-lllr Og%{'ﬁ_poagtt%@a R e%%%% ﬁ? pg,oedsl-'fﬁ,@ko) orrgg)gtlgﬁaqr%)sligeré%dpg g;larl\f@écti%g %’rc?up/“ ér%eSs'sg
N- (4- Biwezpintexy indivakss chNWIssthI prpteciion dfi fnestion@l glicans he sudiherdiedting

conmpou k,/% tﬂé‘gyg&%&m é}o?B@ sg‘ix%?t 0%y ﬂ%%&&lf&ﬁ@ a%%ﬁa%rnh{%e@r b r%ﬁr%val

1.1: ES urdt
Exanpl aregiesgubegiopegamaledn gtandard reference works such as J. W McOmie "Protec-

512 i ?in@@h@é@rﬁ‘ﬂé&rﬁé@h@ﬂﬂﬁb&dr@lébfurﬂh&@é(d aBhas afy NeW YBR-1473, in T. W.
y

Koo polRe A Mo W Brstepiv GiouRe oSSR SYHheRist. T eiian Miey.

hl or o- Ble®-Yatk Tee®da y T Baplidest - Vet |3 (editers ( Ex@nskend)J. (Elentpferf) Al

mol ), er%‘c_:l Fgrggé{moggof%%%g%w York 1981, in "Metheden der organischen Chemie” (Methods
of Organic Chemisiry), Houben Weyl, 4th edition, Volume 15/, Georg Thieme Verlag,
Stuttgart 1974, in H.-D. Jakubke and H. Jeschkeit, "Aminosauren, Peptide, Proteine" (Amino
acids, Peptides, Proteins), Verlag Chemie, Weinheim, Deerfield Beach, and Base| 1982, and
in Jochen Lehmann, "Chemie der Kohlenhydrate; Monosaccharide und Derivate” (Chemistry
of Carbohydrates: Monosaccharides and Derivatives), Georg Thieme Verlag, Stuttgart 1974,
A characteristic of protecting groups is that they can be removed readily (i.e. without the oc-
currence of undesired secondary reactions) for example by solvelysis, reduction, photolysis
or alternatively under physiclogical conditions (e.g. by enzymatic cleavage).

Ali the above-mentioned process steps can be carried out under reaction conditions that are
known per se, preferably those mentioned specifically, in the absence or, customarily, in the
presence of solvents or diluents, preferably solvents or diluents that are inert towards the re-
agents used and dissolve them, in the absence or presence of catalysts, condensation or
néutralizing agents, for example ion exchangers, such 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 -B0°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.



WD 2007/ /[ FP2006/ 070046 - 73 - (20 ng), and MeQOH m) is
stirred }%%gﬁg)g ’RT,. under a hydrogen at nosphere. The Y& Ef’?%ﬁm%‘m
mxture is filtei-ed through a pad of celite and concentrated. The
residue is purified by silica gel col-#hr chromatography to provide
the title conpound as a brown solid: ESI-MS: 464.2 / 466.2 [M-if;
tR=3.91 min (purity: 100% system 1). Exanple7:1-(2-Chloro-3,5-d
met hoxyré sareedty frophehigh thSvbacdlveri<lthat hyd suytaplerfaz amy gartidliar reaction may be

Pnal o0 88 ietseThetd ménlidned Hisktcal) &, tor o BRI BAIE obEnf SGBFRE )
[ MHr;  alRg- lswgrzalharrpa@% fdt sxamio edhysgestatm atpersTp@:h @$ aipiaitie 3tiEepeNenVeOH

+ 1 %Mim §d79t | SbRR. dr clic ethers, for example tetrahydrofurane or dioxane, liquid
N-14-(4-E I9yl pﬁ)eram n-(%y-vl) phenyl i pprl md|¥1e-4 6-di am ne fhe o

title E&ﬁ%ﬁﬁﬂdf%aﬁ%oé‘ﬁa?%‘ ?%b%ﬂF&PSé’yt‘i"éert%@’CBP%'ée%Hﬁh@Sd@?H‘F’PB‘eG”’PHO' or
Step 1lilsor Ebtophibol, 2Bfed, s[lJ?sﬂ]ds ackfmitlile0Balogendt@dihydrpcarb8bdje. ¢yt mBihliene

St 7 i ' ' f ,

B ey PR e B, BB e N 3 b B aTRE D BR] cgermics oo
Ni ckel S¢S sg¥h an hetsOREYCIQOitipnpn beses, ifprraxdminte Py i oRY;methdeyrrelidin-2-one,
hydr ogeftvakyiRSRRAydilEs, rs%éﬁ bk Qlldp a?ﬁ&a%ﬁ; éc&i faryasined fBPé)&lﬂ%}e %caﬁ,dan-

of celite and concentrated to afford the title conpound as a violet
sol i d: hessjdepgyclisgmesr phpjanchethyqepcarbpns, SUEHRRCXRBRPXANE. BEHRNS LY sopen-

9:1). tane, or mixtures of these, for example aquecus sclutions, unless otherwise indicated in the
description of the processes. Such solvent mixtures may also be used in working up, for
example by chromatography or partitioning. ‘

The invention relates also to those forms of the process in which a compound obtainable as
intermediate at any stage of the process is used as starting material and the remaining pro-
cess steps are carried out, or in which a starting material is formed under the reaction condi-
tions or is used in the form of a derivative, for example in protected form orin the form of a
salt, or a compound obtainable by the 'process according to the invention is produced under
the process conditions and processed further in situ, In the process of the present invention
those starting materials are preferably used which result in compounds of formula 1A de-
scribad as being preferred. The invention also relates to novel intermediates and/or starting
materials. Special preference is given to reaction conditions and novel intermediates that are
identical or analogous to those mentioned in the Examples.

Preferred embodiments according to the invention:

In the preferred embodiments as well as in preceding and following embodiments of more
general scope, also in the claims, any ong or more or all general expressions or symbols,
independently of each other, can be replaced by the corresponding more specific definitions

provided above and below, thus yielding more preferred embodiments of the invention.

Preferred are the embodiments given in the claims which are therefore incorporated here by
reference. Especially preferred is a compound of the formula IA as given in any one group A,



Step 7 4- (4-nitro-phenyl)-piperazine A mxtu
1- br orm??f0 ﬁ/%iﬁzene (6 g, 29.7 mml) and 1-ethyl pi per‘é‘%T’ﬁEzo(D?m'é’““

m., 59.4 mmol, 2 equiv) is heated to 80C for 15h. After cooling to
RT, the reaction mixture is diluted wéfh water and DCM MeOH, 9:1. The
aqueous | ayer is separated and extracted with DCM MeOH, 9:1. The
organi ¢ phase is washed with brine, dried (sodiumsulfate), filtered
and coBeeftatavedVerlPprefemedtareonnebr tvee caspaureshyf tise Farowlage gieed inthe

chro 0q. conpound
A L el e P e e R N s R
system 1l); TLC Kf 0.50 (DCM MeOH + 1 % NH3aq, 9: 1) WO

2007/ OZ 1452 BT/ EP20061070046 - 74 - Step 7.4:

oo Hia forgn o EaRts Sl B iR WA Tor el ies 160 PR Indeor
( 2- chl verep&raburds ped hmegutednat dadreqdh €oisiys: CaMdsamtbe@dsed irdgated) by reactions

est er ﬁ% Q%C%hat Ar'c?c)nz t%mger)atdrg ﬁeoﬁ%%qu%%CMdica@%%rrgﬁg ﬂJ?.{P%OCpStBHCE moved

at nosphe
for 24by aﬁ@h eetpﬁéemer it $e diFlaace arivdgeby §1ed¢luemtefdorw arf cEttemunedAes lsdiga gel

with ath%ﬁfa?éﬁél@@s@%@@% FelUbRR, Qfi cai\rﬁéi@;% (MRRE | hﬁérﬂ%ﬁacﬂr G@ﬁnany) by thin-

(Na2sO>4 I ltered and concentrated e residue is purif by

cryst a‘laly?rz%W?’Bﬁmﬁf%?HyD@l\VH—ﬁﬁ solyeqt s¥stens indicatad kel °‘€‘fonpound ESI - VB:
202.0 [, TLC Rr- = 0.37 (DCM. Step 7.5
(2-Chl groI !3E @5—' I%{! getor@mé- 6- met hyl - phenyl) -carbam c acid tert-butyl
ester rylchloride (6.7 m, 79.8 mmol, 1.05 equivV)
in DCM (140 nm.) is added dropwise (75 min) to a cold (-15C) solution
of (3, §y§1 Lt hoxy- 2- met hyl - phenyl ) -carbamic acid tert-butyl ester
(20.4 g, 76.3 mmol) in THF &330 m ), under, an ar%tln at nospher e.
r eact | BReAT Sedest 28-190M fkCNoinsd Min #ot-5 3hin 200% 39h'd(0th’éﬁﬁﬁbtﬂeé?ft'°” at
ont 0 azf8 ¥inlflew @htel CRILIRIA =t 406C Ntyluma: SatiBest Bb-aquequs xsobmii)on of
NaHCO3 (400 ml), and EtOAc (400 nL). The layers are separated and the
aqueous phase is extracted with Et0OAc (2 x 200 nt.). The conbi ned
or gani Abplesieonsanhsbmdymist h H20 (3 x 200 nlL) and brine (200 nl),
dried (Na2SO4), filtered and concentrated. The residue is purified by
trituration in diethyl ether followed by silica gel columm
chr onaf6gHaphy ( PEXISR#% one, 95:5) to afford the title conmpound.
(Egl -SNBAPBQ% 2 [g/&trﬂdspheﬂ_b@es@%re @n&%tuddﬁ&éﬁegéw@em% 1)I Step 7-A63

, 5- Dj_.net hoxy- 2- et am.c acid tert-butyl ester
sol ut PBH "Sf tert Sﬁﬁfﬁgg?sgﬂfﬂ% %QB@ MY¥0 mol, 2.4 equiv, 1.7Min
pent anedlité s addedeiited fifhe Eelite @ormorajﬁom Gﬁttf)nrmdudtbnaeﬂd ofi
(3, 5-di net hoxy- pg%rr&yL %c tg%r,rllhc acid tert-butyl ester (36.1 g, 142
mol ) in THF (25 er an argon atnosphere. The m xture is
stirrefheN 15 m’aﬁetatmrf'%SC and then allowed to warmto -25C. A
sol uti pmnef net hylchedbeletnahe. 7 nmb, 171 mml, 1.2 equiv) in THF (140
m.) is then added. Th ction mxture is allowed to stir for 1lh at
- 25C afif"t hen poﬁ?’e%?rgﬁ‘iec?aa m xture of ice/H20 (300 nL) and EtOAc
(300 nD)EAThe | ayésapropyetbelpavra ed and the aqueous phase is extracted
W th (2 x ned organi ¢ phase is washed with
H20 (3bx 50 %gﬁrg%lar@h?fgggﬁé dried (Na2SO4), filtered and
concenBMit ed. Thé'W@?V'éB@“?@'dﬁurl fied by silica gel columm chromat o-

DMP 1,3-dimethyl-3,4,5,6-tetrahydro-2-{1H)-pyrimidinone
DMSO dimethylsulfoxide
equiv equivalent{s)

ESI-MS electrospray ionization mass spectroscopy



WO 2007/ 4,EP2006/ 070046 -75 - graphy (Hex/aceto 591 - >

4:1) to ‘graézé%(gﬁgﬁe title conpound. ESI-Ms: 268.1 [Ml] @%@?2“@0’39955

(Hex/ acetone, 9:1). Step 7.7: (3,5-D thethoxy-phenyl)-carbamc acid

tert-butyl ester A solution of di-terfbutyl-dicarbonate (145 g, 651

mmol, 1.3 equiv) in THE (200 nlL) is added dropwi se to a sol ution of

3, 5-di net hoxyaniline (78.2 g, 500 nmmol) in THF (1-5 L) at RT, under

an ar getaCat nospheiethyl gther reaction nmixture is heated to reflux for

4. 5h (]gglqn heat i g ihderabl e gas evol ution is observed), allowed

to cool to ST and concentrated. The residue is diluted with EtOAc

(800 nEYX%4d H20e(8\Rrefals. The | ayers are separated and the aqueous

phase ggextract géambt h Et OAc (2 x 200 nL). The conbi ned organic

phased'ZE Ovvashed ith 0,1N HCl .(200 m.), H20, and brine, dried

(Na2S ﬁ' 31t er BF%3HE concentrated. The residue is crystallized from

DCM HelW3@4 pr ovi sidpluree 4gid | e conpound. ESI-MsS: 252.1 [MHIf, TLC Rf =

0. 34 (flex/ Et OAc, g,u%g)

Exanpl e8: 3- ( 2- Chror -3, 5-di met hoxv- 6- et hyl - phenyl) - 1- (6- 14- (4- et hyl -

pi per aZen- 1- V1) - heddey| ani no] - pyri mi di n-4-y1}-1-nethyl -urea The

title _gempound i gydibemafie€seiin anal ogy to the procedure described in

Exanple 1: ESIMS: 540,1 / 542.1 [MH"; tR= 3.56 min (purity: 100%

systen%"a‘%; TLC. WPRL 0. 13 (DCM MeOH + 1 % NH38, 93:7). Exanple 9:

3- (2- CHPOEOo- 3 high pressure liquid chromatography

5- di mef hoxy- 6- rreﬁtgy(g- Phenyl) - 1- { 614- ( 2- di et hyl am no- et hoxy) -

phenyl am nol - pyrim % n-4-yl}-1-methyl-urea The title conpound is

pr epar B@H n anal Bipm bydragydsr ocedur e described in Exanple 1: ESIMs:

515.2 fpebl7. 2 [ Mieginyi R= 3. 47 min (purity: >95% system1). Step 9.1:

N-14- (2- Di et hyl am no- et hoxy) - phenyl | - V- net hyl - pyri m di ne 4,6 di am ne
MeOH methanol . :

mL milliliter(s)

min minute(s)

m.p. melting point

MPLC medium pressure liquid chromatography
MS mass spectrum

Nat sodium hydrigde

Na,COs; sodium carbonate

NaHCO4 sodium bicarbonate

NaS0, sodium suifate

NH;* agueous ammonia

NMP A-methyl-2-pyrrolidone

NMR Nuclear Magnetic Resonance

PdCl,{dppf) [1,1-bis(diphenylphosphino)ferrocene]dichloropalladiumdii)
Pd{PPha), tetrakis(triphenylphosphine)palladium{0)
Pd(PhCN),Cl; Bis{benzonitrile}palladium (1) chloride

FPh phenyl
R ratio of fronts (TLC)
RT room temperature

TBTU O-(Benzotriazol-1-yl}-N, N, N’ N'-tetramethyluronium tetrafiluoroborate



The titl is prepared in analogy to the proced ribe
in Step \?0%(8 %@I [']7%5 288.2 [MAr; tR= 0.95 mn (purity: 5‘%‘«35’%%5@?’8%%%96
1). Step 9.2: 4-(2-Dinethyl am no- et hoxy) - phenyl ani ne WO

2007/ 071752PCT/ EP2006/ 070046 - 76 - The title compound is prepared in
anal ogy to the procedure described in Step 1.2: ESI-Ms: 181.2 [ VHL+;
TLC. Rf = 0.18 (DCM MeOH, 7:3). Exanpl elO: 3-(2-Chloro-3

5- di reThxy- 6- neEChyEOpefylvordagett lagid) (6- (442- (4- met hyl -

pi perazip- 1-y1) - ghRgydior@agny! am no} - pyrimidi n-4-yl)-urea The title
conpound_is prepared’in analogy to the procedure described in Exanple
2. ESITWB: 570. othfMewer chrgmatodpaPi n (purity: 90% system 1), TLC Rf
= 0. 1374 DCM MeOHreterdtictoti®4(1, 93:7). Step 10. 1:

N- Met hy| - N -{442- %.4- Fet hyl - pi perazi n-1-y1) - et hoxyl - PhenVl } - Pvri m di ne
-4, 6- dami ne The"Pi%f e conpound is prepared in anal ogy to the
procedure described in Step 1.1: ESI-MS: 343.2 [MN]4; tR=1.00 mn

(purityy 9 1 e = DCM MeOH + 1 % NH3', 9:1).
Exanpl bic ; '51/\9e§ - ms:%ﬂ%%‘?%@%f%%%ﬁ% y- phenvl) - 1- { 644- ( 4- et hyl - pi
perazin-1-y1)- - :

Example for Reaction Scheme -

3

NH /k /k
* /l HNT g sy o
: KOH 2M
: 80,0 cl cl
+ /L Taluwne, 2h acetonitrile Ethano!
RT - 35°C _— —_—
o T T 20 min, 2-7°C rofiux £ 44h

[ a2

Clr‘:‘:[m 1. Phosgene / Dioxan <l
2. NMP, 75°C
' N -~

AGOH 1 H,0

I/\N/\/ °\©\ NFF Sy
\) NH * CIM\NH,

Example 1: 1-{2 6-Dichloro-3,5-dimethoxy-phenyh-3-{6-[4-{2-morpholin-4-yl-ethoxy)-

O

phenylaminol-pyrimidin-4-yil-urea

Phosgene (20% in toluene, 0.8 mL, 1.58 mmol, 2.4 equiv) is added to a solution of 2,6-
dichlore-3,5-dimethoxyaniline (175 mg, 0.79 mmol, 1.2 equiv) in dioxane (2.5 mL), under an



phenvl angachoRyikds di n-4-yl1}-1-nethyl -urea The title col;@? | ,
prepared in a’ﬁal ogy to the procedure described in Exanple Ep%g’/ﬁwgm
651.8 / 653.7 [M-1].; tR= 3.20 mn (géjrity: 95% system 1), TLC Rf

= 0.18 (DCM MeOH + 1 % NHi ag, 93:7). Step 11.1 .

N- 14- (4- Et hyl - pi perazi n-1-v1) - phenyl | -N -net hyl --pyri m di ne-4, 6-di am n

e The title conmpound_ is prepared in anal ogy to the procedure

descr iAeRN Ataspaprel . ihe maftuiges heated Jo rejiyx; Sirred for 1. allqyvedsipoghiel} T, and
TLC. Rbneeflratdd (DEMUNEOHe 83ulMng isSbRinaldlisZidded to a solution of N-[4-(2-morpholin- |

2- Chl -6-1 -3, 5-di neth - ph | - a2 H 6. 46, l,
caut v AR PER T TR e AR e B 8ind Theg MBIt T a5k
chl or a8, bwigr mmstdrgmy abnowthew. - Phengddticoanizbune ¢s storatl T3 Colaryah, elidved to

(1. 28y‘3%°{ tﬁ: %1'5 JPE ’tlzelrt\ggrl#ﬁ é)%tﬂgﬂednﬁ%ﬁgg SR 9%%%%@ s’olquén’of 91%%,:(303. The

purit oxane , r an argon atnosphere. e reaction
m xt uraslueguBIAyEIit seRpratdneh eRTadAd YitleRCHM i MhedPrapic Ipieke irgashed with
rgg! ?_L!ﬁ‘inb,s ]gﬂéd W%@O’)ﬂg,tfgte%d)éﬁd %Bﬁlcérﬁ%{té’@t Pgrifi@ﬁgn de%}@ﬂfiﬁecpraﬁuct by silica
aaartron or a saturated aq SQl utl o a AL, e layers are
cepar SR AL HGTERA PR LB b Bl PO MR BRI of the
phase-resultives rederiaM it MdDHNeffodisi e tta&Bargundf a$ taewbite anikd: ESI-MS: 562.9 /

conce +The | due L Sipuiddol e I Hea. gell 0
chr omiaas SOR) (TR S fokey FrgtinChl TES 3T s\ BB IMeg 5 1 %
[ MH +,NALCE3RN. = 0.53 (DCM). Step 11.3: ' :
(2- Chl or o- 6-1 odo- 3, 5-di net hoxv- phenvh-carbarril ic acid tert-butyl

ester
Step 1.1: N-14-{2-Morpholin-4-yl-ethoxy)}-phenvl]-pyrimidine-4,6-diamine

A mixture of Snchloro-pyrimidin—4~yiamine (194 mg, 1.5 mmol, 1.3 equiv), 4-(2-morpholin-4-
yl-ethoxy)-phenylamine (256 mg, 1.15 mmol} in H,O (1 mb) and glacial acetic acid (5 mL) is
stirred for 16h at 100°C. After solvent evaporation, the residue is taken up in DCM and
diluted with a saturated aqueous solution of NaHCQ,. The aqueous layer is separated and
extracted with DCM. The organic phase is washed with brine, dried (Na,S0,), filtered and
concentrated. The reéidue is triturated in EtOAC to provide the title compound as a gray
solid: ESI-MS: 316.2 [MH]"; t= 1.00 min (purity: 95%, system 1); TLC: Ry = 0.22
(DCM/MeOH + 1 % NH,;™, 93:7).

Step 1.2: 4-(2-Moarpholin-4-vi-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 80 mL}. The organic phase
is dried (sodium sulfate), filtered and concentrated. Purification of the residue by silica gel
column chromatography (DCM/EtOH, ©5:5 — 7:3) provides the title compound as a yellow-
brown solid: API-MS: 223.2 [MH]"; TLC: R,= 0.31 (DCM/EtOH, 9:1).



A sol uti furylchloride (0.92 m," 11.0 nmol, 1.16 equiv

DCM ( 20 %)Z%WSHJJ &ed” dropwise (30 nin) to a cold (-15C) Es%" F?OS%fO@Pm
(2-1o0do- 3, 5-di net hoxy- phenyl)-carbam c acid tert-butyl ester (3.6 g,
9.49 mml) in THF (48 m ), under an arf§on at nosphere. The reaction
mxture is allowed to stir for Ih at -15C and then poured onto a

m xture of ice/H20 (100 nL), a saturated aqueous sol ution of NaHCO3
(80 m Btepahd: E6@AchI{HOB Srdihethbirgadilinger s are separated and t he aqueous
phase is extracted with EtOAc (2 x 100 nmL). The conbi ned organic .
phase is washed with H20 (3 x 60 nL) rand brine (60 niL), dried

(Na2803p,a fsolutieneef &rid. %@fﬁhlem-aét@dlethmwhesylhaeetmiqmI(ZM Peal B§4 mmol} in

si | i cag@@horc@ld/on AREEBLOILADNY ddael) THA, Itﬁwéa&abn%mehé héateeqe reflux,
fromDCM Hex to afford the title conmpaund._ ESI - M5

[ M 1- 1jstarredrf_oc44§fatieﬂu&gherb€ﬂﬂm to eoqj))to PS'IE eghgfeg;ltmg suspensmn :s cocled to
(2-1 OdO"(B,sErrdd:l f@t oXxandphienyd.) -Thar kaue uamadhéewlmbwrsyﬁanqﬁrwn Af cold EtOH/

sol uti t 4.

pent anBrOns ek ot Hed W Relteny: g et PPpuiag e B tagingpes & wnie
(3, 5- dbolisk E@Wep%ﬁﬂ 0221%@ i):1y)] cTa@ d: * esSRHbieyEt@stet:1). (2. 53 g, 10

mol) in THF (18 nL), under an.argon atnospheré. The mixture is
stlrred for 15 mn at -65C and then aIIovved to warmto -25C. An
excessSlgR 14 2 e a)nlhw: the yel l ow reaction

m xture. The resul t| ng dark m xture is poured onto a m xture of
oo ST B s B TS BT B oo
or gani eugpeasieni of NS Retimeihoky 2oy )-3cetatgden(32.9 gnd6Brmmel) (1B EHECN (500 mL),
dried (JN?&%Q‘lﬁrgofw 'akr%@épﬁ@r@nﬁflhg %%%}’%ﬁl&gmh m%uﬁae'r%' £HdGeb ?0 RE fof B@%lménd

silica gel colum chromat ograp provide the t
conpoufldengbsp- WBde‘ﬁ@eP‘{dW Of'ﬂ_@tuﬁted'a@“efﬂs(wpi&f 50?”“1’) btca%nate (250
2007/ OmLY 5 2eTesERA0 GrOdipits is cdfectedSbe paddund filtration, washed with H,QO (300 ml)

((:i|3- tSe?tarqgtJF eéytopgfrpr b%O gl[a P%%g@l% i % ti\f'i ESt'ﬁﬂw ﬁ)tra eI i bﬁ“qudﬂth a
m) is safdcmdd tagugoH beitifian obNaBiCSDadﬁafa@tmbmm ekiraged 3v7th5Et§JAc2{mx raeel mL.).
in THEH{E8Q0, éﬂr& phJébessrv%%%h 6 R bhie hﬁ%ﬁ%ﬁa&&?or efnllét‘éd faHEi c%hcentrated

allowed to coo , stirred overnight, and concentra
resi duEhPs‘eE‘QP‘Fl'ﬁ |F6¥i'éad Bt fidem oet G%‘”(’BG’GTOHE‘)‘O@H%\EPH@C{ij 1 Phé:1) to

| ayer s payviieSE€ R aﬁ;@ddaactbaﬂa,a @qt&wﬁ eha&eams:oaiﬁ.mapamswédﬂm&t&éﬁe (Zhe
se IS wa

x 100 anlc

T00 i foteisobeien py AERih AatpracRiBetsrne AiF P i erBR b bphpatind =s =
The resindesocliic ParMS 204 .10y 266G [MHY | TUC: R, =D, he xaeeEt@Aaffdrd t he

title conpound. ESI-MsS: 254.1 [M\+, TLC. Rf = 0.42 (Hexi Et0OAc, 3:1).
Exanpl e 12 5N,

y - Ripatagxy: Acelampidey 1) - 146- 14- (4-i sopropyl - pi pera
zin-1- vl) * phenvl ami nol - pyr| md| n-4-yl)-1-methyl -urea The tltle
conpou i t he roc ure described in
"Bt pestiSaRngRRe d8x ), TP | B oatuB e sty 7 pingapibeBr amer 3.0
1), TL@mdMhoxyadilitd (2OGVH B Ghina!) In %hl}&rhiaa(q 1093L)/ keerBh@ thel Ritdrnal temperature in
N44- ( 4t?ies %%[ggpaf' 350& a%hE' r&a&toﬂgﬁ&wre'i TRl 'tﬁ%# Boibperd. fridlhAllting
ne The preépared I n ana?ogy to 1he procedure
descri baek. |Qtﬁe}S§l¢%§JemS'9n !EQJI'uf%WEfBS‘@XQﬂGE (a9 i) am:fillerod ha repdve inthe filter is
95% SwaEREA hith 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).



Step 12 opropyl pi perazin-1-yl)-aniline A susp | ,
1- |sopr3$5?I26%§04i+%ltro phenyl) - pi perazine (5.18 g, 20.8 n%gﬁogéf%wog%

pal I adi um on carbon (0.5 g) in MOH (100 m.) is stirred for 2.7 h at
RT, under a hydrogen atnmosphere. The r@action nixture is filtered
t hrough a pad of celite and concentrated to afford the title conpound

as a violet solid: ESI-Ms: 220.1 [IVE-If tR= 0.95 min (systeml)
St ep 1Rxample . |25 03 @ Dichlqra-Snb-dinsethbxus it IneseHni-d 6 A3 - et d-pifferazin-1-

1- br onpadtih)igHRBERARNS- d[:!ﬁngdm&?!;%u,rggol) and 1- et hyl pi pera2| ne (7.6

m, 59.4 mmo equi v eat e 0 80C for 15h. After cooling to

RT, the reaction m xture is WO 2007/ 071752PCT/ EP2006/ 070046 -79 -
Cﬁncenﬁ’mmgede (PO if t@asnen @i, z.hen:pfes i2chieqry) is ialdfi@{iﬂtcgﬁlsoﬁlﬂbmlﬁﬂz 6-dichloro-
chro . 95: a rds the. title ¢ ou

ol o 8BtV O mo? itnefon B '5abl%in bl (4 M0 BReE 5o augen
1); TL@MmoRphere), j_’ee(rmngNéG)Mea%} B) refExasiired 1@ 1h, allowed to ceol to RT, and
1- (644:4h=Renreulin I%.Rﬁf a‘?l‘ué‘résu}‘cﬂ-t)g iPOREARLRNE aehecﬁvc{wb@han o w%ef’hyﬁr% @4

di chl or o3, 5- di net hox enyl) yl -urea e conpound
bt opar R YAP BRI TR DA B EHAEH edel-F s iR v 55- e Mol

?123119 -ih toR8n® (§ M)t at feRex 4nB4indeNak Brdnt dtinotPRSMe. SHH r%@bﬂdn modlt@R is stirred

Na4- (421 FEH3PT SPpPAYFh 19 592) 19 iy And. REutsL i P PR o satuieted Aaygpus

ne solution of NaHCO3;. The aqueous layer is separated and extracted with DCM. The organic
phase is washed with brine, dried (Na;S0,), filtered and concentrated. Purification of the
crude product by silica gel column chromatography (DCM/MeOH + 1 % NH*, 95:5) affords
the title compound as a yellow solid: ESI-MS: 560.0 / 562.0 {MH]"; t.= 3.26 min (purity: 99%,

system 1}, TLC: R, = 0.37 (DCM/MeOH + 1 % NH;*, 9:1).

Step 2.1: N-Methyl-N'-[3-(4-methyl-piperazin-1-yImethyb-phenyll-pyrimidine-4.6-diamine

A mixture of (6-chloro-pyrimidin-4-yl}-methyl-amine (385 mg, 2.68 mmol, 1.1 equiv), 3-(4-
methyl-piperazin-1-ylmethyl}-phenylamine (500 mg, 2.44 mmol) and 4N HCI in dioxane (7
mL) is heated in a sealed tube to 150°C for 17.5h. The solverit is removed and the residue
diluted with DCM and a saturated aqueous solution of NaHCO;. The aqueous layer is
separated and extracted with DCM and DCM/MeOH (85:5). The organic phase is washed
with brine, dried (Na;SQy), filtered and concentrated. Purification of the residue by silica gel
MPLC (DCM/MeOH + 1. % NH;™, 95:5) affords the title compound as a beige solid: ESI-MS:
313.2 [MH]"; tz= 1.00 min (purity: 100%, system 1); TLC: R; = 0.05 (DCM/MeOH + 1 %
NH,™, 9:1).

Step 2.2: 3-(4-Methvl-piperazin-1-yimethyD-phenvlamine

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]".



The tith@oGhmPyd is prepared in analogy to the proced HBER6EhRE!
in Step 1.1: ESI-MS: 375.1 [MM; tR= 2.36 mn (purity: Lgi?;%’ syg{/g@hgg

1). Step 13.2: 4-(4-Benzyl -pi perazin- -1yl ) - phenyl am ne |ron powder
(5.4 g, 97 mmol, 4 equiv) is added portionwi se to an 80C mi xture of

1- benzyl-4- (4-nitro-phenyl)-piperazine.(7.2 g, 24.2 mol), EtOH (150
m.), H20 (40 nmL), and AcOH (20 nlL). The reaction mxture is stirred
for 1.75h at 80 C, allowed to cool to .RT, and concentrated. The

resi dugieb® 3li- Mbam,mfglh,tﬁi_aggzﬁrmp@az.agueous saturated sol uti on of
Na2CO3. The Tayers are separated and the aqueous phase is exctracted

wi th Et OAc. The conbi ned organi c phase is washed with brine, dried

( Na2 SQA ) mixfuire tcér:bdit:iabdnzwmmmbr @ gd 20d4afha)d N-hethyiiperaciorp@undil, 34.97

ES- MS: %%‘? B2 BB’Q% fo%éé%ﬂln‘? c Pfe %;t Zele %3%&58&%%& (109 B8 is stirred

13. 3: T enzyl nrtro- jer azi' ne
1- br orfﬁ9r45h|atrf©fdwhz§h@ r?@t@n r‘zlxttae reBllowethte aadbém Rl ditpeadagiicheori@nigated.

m, 497K F€§Nue i8 p%ﬁﬁéd/ by 'sﬁcé‘%ét WLbo(l:ﬁﬁ\ﬁ?lvféﬁH ey fﬁh@““{%@i«ﬂ% tcpé‘f-ford the title

m Xture is al dllute

| ayer sc%{P%OL@é‘p%% 3tbé%l” 8Hd8§hM &é@&d@’ﬂha{s@ 149 BELPLEbt 4O PMS‘B@W TLC:

The coppl ped @@aNeOpPhase 8 vasfied with bri ne dried (Na2804),
filtered and .concentrated. Purification of the residue by silica gel

col um chr omat ogr aphy (Hex/Et0Ac, 1:1) affords the title conpound as

a yel | Byarsgiki d3: E$4(2,B83icﬁl98:-3.5FcNHIe1ﬁ‘iox"&fﬁheSvl2-5—(61[31-(4-9“1%—bmera‘k(}@‘?/ﬂvi)—phenvl—
system,J). 2006/ 070046 - 80 -

Exanpl . net hoxy- phenyl ) - 1- net hyl - 146- ( 4- pi per
azin-1-Vl- phenyl am no) - pyrl m din-4-yll-urea Asuspensionofl (6 [4-(4

3enm/| TiRd H@é @aanaoéncv i9 prrébafaal araﬁamwrthm;ﬁb&dﬁrageécr(b%dﬁn Example 2. ESI-
| C 0

i et h - hen
ol ) VB Ba5Rd S TV aa AR B Ga o nOPS0SHRIST NeGhe(Bme ey GaRieoH
(37% 16 HlNHPsSostgrred for 5 days at RT, under a hydrogen
at nosphere. The reaction mxture is filtered and concentr at ed.
-Purification of the residue by silica gel columm chronatography
( DCM 28keiriB1:i [ 340 HthyBbip)azi-fl aeisheinhig- N -dtiey| Gorimpalime 4 #sdiambed ge
solid: ESI-Ms: 532.0 / 534.0 [MH; tR= 3.39 min (purity: 100% system
1).

The title compound is prepared in analogy to the procedure described in Step 2.1: ESI-MS:
313.2 [MHJ"; tz= 1.20 min (purity: 100%, system 1); TLC: R; = 0.10 (DCM/MeOH + 1 %
NH;™, 9:1}.

Step 3.2: 3-(4-Ethvl-piperazin-1-yl}-phenylamine

The title compound is prepared in analogy to the procedure described in Step 2.2 API-MS;
208.2 [MH]"; TLC: R¢ = 0.31 (DCM/EtOH, 8:1).

Step 3.3: 1-Ethyl-4-(3-nitro-pheny-piperazine

A mixture of 1-fluoro-3-nitrobenzene (3.2 mk, 29.7 mmol) and N-ethyl-piperazine (7.6 mL,
59.4 mmoli, 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 (8:1, 80 ml). The aguecus
layer is separated and extracted with DCM/MeOH (9:1). The organic phase is washed with



ExanpleggP%m&ﬁgge#orOTB,S-dinethoxy-G-nethyI-phenyl)-14qi%ﬁﬁg%ﬁ% QML?

m nomnet hy anni no) - pyri m.din-4-y11-1-met hyl - urea

conpound is prepared i n anal ogy to the procedure descri bed in Exanpl e
2: ESIMS: 485.0 / 487.0 [ML-11E;, tR=" 3269 nin (purity: 100% system
1). Exanpl e 16:

3-(2-Chl oro- 3, 5-di net hoxy- 6-net hyl - pheny1) - 1- { 643- ( 4- et hyl - pi per azi n-
1-y1) brpﬁeﬁlw%rﬁmmﬂﬂaﬂ;yfrlhﬁwjand@yqqntceta-ﬁbt Ryirification ofiee crudeeprodagidunsilica
is pr r t MRSRquU r b I

51 B S B0 %ﬁ‘%‘*‘%gf* ORI (P FR o 8, Srfggund es =
Exanpl owe: 4l (B8NP Red EM'd nﬁthx"@ BU'héPWW éﬂ*’énwyytem 1); TLC: Ry = 0.26
64442- @yl yslsyy | - ,

et hoxyl - phenylanrnol pyrimdin-4-yll-1-nethyl-urea The title

conpound is prepared in analogy to the procedure described in Exanple
é ESIlm%r&{mﬁéll 04,/ 54;3:2@3 DMHéro-B%Zd:&e@&:wlﬂheﬁﬁWLrﬁb’thvllﬂwﬁm-w&ioﬂiﬁolrh»df yl-
t ep :

N- Met =€t hoxy) - phenyl | - pyri m di ne- 4, 6-di am
ine The t|tIe conpound is prepared in analogy to the procedure

%Sécr lﬁ‘?‘edsﬂ é;%}édﬁ%ﬁérfwg a%%%gi th 'Yﬁ%?pr Je@ﬁ%dés%n%@ i BXSB ) Esl-

2007/ J¥$785PeT FERAGNET 0 1063 min (purity: 95%, system 1); TLC: Ry = 0.40 (DCM/MeOH + .
1 % NH5™, 93:7).

nyl

Step 4.1: N—Methvl-N’-M-fZ-morpholin-4-v!—ethoxy)-phenvli-ovrimEdine-4.6~diarhine

The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
330.2 [MH]; t,= 1.10 min (purity: 100%, system 1); TLC: R, = 0.16 (DCM/MeOH + 1 %
NH;*9, 93:7).

Example 5. 1-[6-{4-Benzvioxy-phenylamino)-pyrimidin-4-yl}-3-(2 6-dichloro-3,5-dimethoxy-

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-nheny)-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]"; t5= 3.72 min (purity: 100%, system 1).

Example 6: 3-(2,6-Dichloro-3.5-dimethoxy-phenyl)-1-[8-(4-hydroxy-phenylamino}-pyrimidin-4-

yl}-1-methyl-urea

A suspension of 1-[6-(4-benzyloxy-phenylamino)-pyrimidin-4-y1]-3-(2,6-dichloro-3,5-
dimethoxy-phenyl)-1-methyl-urea (Example 5} (67 mg, 0.121 mmol}, palladium on carbon



- 81 - Swepodredyszd- (2-Pyrrolidin-1-yl-ethoxv)-phenyl amﬂ@r/ﬁ?ﬁmk/b%ln@s
conpound is prepared in analogy to the procedure described in Step

1.2: ESI-Ms: 207.1 [MH*; TLC R = %322 (DCM MeOH, 1:1).

Exanpl e18: 3_ 26D|ch|or035d|methe -1- 6- 3-fluoro-4-(2-
rrolidin-1- ethon)-phenyl am nol -pyrimdin-4-y11-1-nethyl-urea The
title ound i s ared in anal ogy to the procedure described in
Exanpl {jzg%mwéve 95 migdy YRR 3k _L R omdRi & WysRgan atmaspdgre. The
syst emehtionTin@turfis #It&e&&h(dl)@?ﬂd\/ﬁéﬂ'ioﬁ'céhté/mhlﬂ <d3&hira®idl. 8T he Bbsgueli8. plirified
_N;142 dr!)ya%cnaeg (o%f @rogtgﬁ%ap tospror epi{ eDtBF oma;?,]éﬁngqaest%h% o{vﬁ'pésrc!lig:l Eéﬂﬁs
proced‘&ﬁdeZdé@éEl[Meﬂ itpr’F SPdpnin (ELUH‘IESIUQ"JB systggn 2. MEI]; tR= 1.30 mn
(system1); TLC. Rf = 0.37 (DCM MeOH + 1 % NH, 99:1). Step 18.2:

3- Fl uor o- 4 (2 pyrrol [ d| n- 1 yl - et hoxv) phenyl am ne A suspenS| on of

142- ( 2Ex9 IR0 ot 1-61met ' A DR ras
and 10gﬁgpﬁ,|dnﬂgb]l_5prmd,ﬁa{{qp.grgao 2 g) in EtOH (20 rrL) is sti rred for 1lh
at RT, under a hydrogen atnosphere. The reaction mxture is filtered

t hrough a pad of celite and concentrated to afford the title conpound
as a bTriesvitl®icbmpbshd MSprepatedlinl dikiddyHo th&préedldrendasdribeatieBximpidSbeESI-
18. 3: 2 FI r nltr 0 et hvd, i [rQ

1-(2- o?gget hé;?)ﬂp rotf‘l %I ﬁ%’“ﬂ Gj cyhﬁger{f"’da%‘:lmZ ggtg '6f 013 DEWMBOH
equi v)+|1s°/aadﬁe“d9t3(7)a suspensi on of 2-f1 uoro-4-nitrophenol (1 g, 6.4
mmol ) and cesium carbonate (5.2 g, 15.9 rrrml 2.5 equiv) in DW (20
m.). The resulting mxture is heated to 80C and stirred for 18h.
Addi t | Siegl7- 1. M-Hd-¢hEfvbpi | % y Stdiaminge (1 g) is

added and the mixture is stirred for 3h at 80C The reaction m xture
IS coo oRT diluted with Et 0Ac H20. The | ayers ar e r

ind" t RS GRTPPAYLIE FEPRIE n A BIPNT iN-PGRES PSRBT SiRebl £ S
washed299.1 fMHPD . =dr.0@ chirf BaRBOAB5%, iskstenet). and concentr at ed. The

residue is purified by

Step 7.2: 4-(4-Ethylpiperazin-1-yh)-aniline

A suspension of 1-ethyi-4-(4-nitro-phenyl)-piperazine (6.2 g, 26.35 mmol) and 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 titfle compound as a
violet solid: ESI-MS: 2086.1 [MH]"; TLC: Ry = 0.15 (DCM/MeOH + 1 % NH;*, 9:1).

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

A mixture of 1-bromo-4-nitrocbenzene (6 g, 28.7 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/MeCH + 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/MeQH + 1 % NH,*, 9:1).



WO 2007/ EP2006/ 070046 - 82 - silica gel colu
chr omat o‘gg)ggﬁéf%%w MeOH + 1 % NH3ag, 95:5) to provide t
conpound as a yellow solid. ESE-Ms: 255.1 WHY; tR= 2.57 mn (system
1); TLC. Rf =0.55 . (DCM MeOH + 1 % g, 95:5). _
Exanpl €19: 3- (2, 6- Di chl or o- 3, 5- di net hoxv- phenvl)-1-{6-14-(1-ethyl - pipe

T/EP2006/070046
i ’

ridin-4-yl)- henylamnol-vrlmd|n4y111rrethyl urea The title
conpouREl §40e-thinrad S-dimetaowqg-methyliphenylamnidar e descri bed in Exanpl e
2: ESI- I\/B 5589/ 5609[M 11+ tR—385 mn (purity: 100%

te 0H+1%Nfr|3aC|, 95: 5)
N (I° R "%p' E{é‘?- i %ﬂ)ﬂvpﬁ* N digran: Kyrddgs P'fﬂpm'%?ef% aeccgq'%\#n% C)
The ti Sd:letuomnp&mtilorcsa,;ﬁmap@tm;naqman'@d -pigghl)ecariemipr 6 deH-Buge 8 st l@ﬁ!dB g,

|0n2$t ?%%\/I ﬁ}errbcﬁs‘n %&aﬁé‘é“ﬁgc [qg{;‘ﬂ é‘}nﬁ ap'i e?rgg}l zaltrg] gsﬁe%ren 1%'he rea?ctlolr?lf m:xture is .

4- ( 1- EeteediopeaiiinRE, Wffedpﬁ’éﬁéhanﬂmenmrﬁw&%nEh@mmue is diluted with EtOAg,
1-et hy{fvaéhécflvﬂhté' @aﬂhﬁ@&lﬁl bk§ %b@h&? of Qda&g(%a,%ngzbrm@ ld}lear@lﬁg@&)dﬂtered

al I adi um on car IS stirred

Cinder - 8GASURISE, nbuhFrR Firariec e ot 3alian &oms DOM!Her delafprc ite
a pad -o{)mpedmd eEaREISc oz eyt au.c: Rhe orssiod).i s purified by silica

gel colum chromat ography (DCM MeOH + 1 % NH3aqg, 95:5) to provide the
title conpound. ESI-MsS: 205.1 [M-11+; TLC. Rf = 0.29 (DCM MeOH + 1 %
NH3aq, 2R B§: (2-Chloro-3,5-dimethoxy-6-methyl-phenyl)-carbamic acid tert-butyl ester

A solution of sulfurylchloride (6.7 ml, 78.8 mmol, 1.05 equiv) in DCM (140 ml) is added
dropwise (75 min) to a cold (-15°C) solution of (3,5-dimethoxy-2-methyl-phenyf)-carbamic
acid tert-butyl ester (20.4 g, 76.3 mmol) in THF (330 mi), under an argon atmosphere. The
reaction mixture is allowed to stir for 3h at -15°C and then poured onto a mixture of ice/H,O
(400 mL), a saturated aqueous solution of NaHCO, (400 mi), and EtOAc (400 mL). The
layers are separated and the aqueous phase is extracted with EtQAc (2 x 200 mL). The
combined organic phase is washed with H,O (3 x 200 mL) and brine (200 mL), dried
(NapS0y), filtered and concentrated. The residue is purified by trituration in diethyl ether
followed by silica gel column chromatography (Hexacetone, 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-pheny-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 (-656°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 allowed to warm to -25°C. A solution of methylicdide (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 EtQAc (2 x 150 mL). The
combined organic phase is washed with H;O (3 x 150 mL) and brine (200 mL), dried
(Naz30,), filtered and concentrated. The residue is purified by silica gel column chromato-



Step 19.®0 shof@Ayd, 4- (4-nitro-phenyl)-pi peridi ne Sodi um
triacet oxyborohydride (3.1 g, 14.6 nmmol, 3 equiv) is ad ed to a cold

(50 solution of 4-(4-nitro- phenyl ) - pi gerldl ne (1 g, 4.9 mol) and
acet al dehyde (0.82 ni, 14,6 mmol, 3 |v) in DCM (20 nmL). The
reaction mxture is stirred for 1h at 5C and then diluted with DCM
and a saturated aqueous solution of NaHCO3. The | ayers are separated
and t heraphyiddexatetpae, 88 5ext Pdcted: Wi tohpDdhe thkditier crmpaingha&SHMS: 268.1
was he drm t» ife, [ % filtered and concentrated, The.
reS| du[e |sh¥oLtt}ir[| |e0d§ﬁ3(/ﬁ§)|d%{;\%§ gel1col um chr omat ogr aphy (DCMNleOH +

1 % NH3"1, 98:2) to provide the title conpound as a yellow WO
2007/ 0@&35/'2P%/555M66>@7&%ﬁ1)=ca%)amic@aicid teESLtWBater35. 1 [MH; tR= 2. 64
mn (purity: 85% system1l); TLC. Rf = 0.14 (DCM MeOH + 1 % NH3ag,
98:2), Step 19.4: 444-N frolthenyl)-piperidine A solution of conc.
H2SO4 AZokfionbf di-rertAn@H dictdborgte ahih @ 6501 ratiohrt . Deq@ono. THINCBIO(rAL )is mbjled
in Ac d 0 i
o pher B s oup A, ST A ihe PR, 267 %%ﬁﬁmkﬁ R

20C. THedEr ancgon ptrogere. ( %be ECtiPs regaeis(ee Q,Cb’f@l eflgx Ey@l- $retipon heating

i nt fr tnéénsnc@mﬁé agésr sva@@&hgs OQQQed)T@ﬂOW@@% IRR 16 HULRG Sorkkh®ied. t the
(e 0] 0] (0]

f onto |ized by additjon of
o0l RsiRbi® BueS g Sl o sl I e, ey ate Befplelzndne
was hedagweddusbptiaze, is deitadted\Naizb BHDACS (2 « eate@dmand Thencembinat esfgaribehase is

compoufa-iad Wit & AR s100 MRl Dygte) ik BLR85 flgSed bl Beesrtatea
1). Exah@r@icg@a isryspaltzeg TtomdyOM8is i@ nrowéf. tHrexijtieppmpound.  ESI-MS: 252.1 [M-
nyl)- 1pe t'hYé Fl;i@éﬂsgﬂéé}nz%m"sﬁ)) perazi n-1-yl)-

phenyl am nol -pyrimdin-4-yl}-urea The title compound is prepared in
anal ogy to the procedure described in Exanple 2: ESIMS: 573.9 1 575.9

[ M-I rExéiRBle3. 69 naR2(@hibicty, 5-diefifoxsgshetiyilghendl €p{62@-(d:ethyl-piperazin-1-vl)-
N- Et hylﬁfv- i4 941 et h II s, | _elr_aé{ pul yl)-phenyl kpyrimd | ne-4 ,6-d
i am ne '

Ped in anal ogy to the procedure
described in Stepll ESI-M5: 327.2 [M-11; tR= 1.5 min (systeml).

The title compound is prepared in analogy to the procedure described in Example 1. ESI-
MS: 540.1 / 542.1 [MH]"; t.= 3.56 min (purity: 100%, system 1}; TLC: R, = 0.13 (DCM/MeOH

+ 1 % NH;*, 93:7).

Example 9: 3—{2-(3hIor0-3,5-dimethoxv-B-methv[-bhenvi)—“l-{6—[4—(2—dimethv[amino-ethoxv‘)-
phenvlaminol-pyrimidin-4-vi}-1-methyi-urea

The title compound is prepared in analogy to the procedure described in Example 1: ESI-
MS: 515.2/ 517.2 [MH]"; t,= 3.47 min {purity: >95%, system 1}.

Step 9.1: N-[4-(2-Dimethyvlamino-ethoxy}-phenvil-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-Dimethviamino-ethoxy)-phenviamine




Exanpl e%a(i%(f%@-#ochl or o- 3, 5- di met hoxy- pheny1) - 146- 12- fﬂ#ﬁ#&iaﬂ%&'ﬁib&y

rrolidin- xy) - phenyl am nol - pyri m di n- 4-y11- 1- met

The title conpound is prepared in analogy to the procedure described
in Exanple 2: ESIMS: 578.9 / 580.9 [MFE|4; tR= 3.79 min (purity:

100% system 1l). Step 21.1:

N-12- Fl uor o- 4- (2-pyrrolidin-1-yl -ethoxy)-phenyl|-N -nethyl-pyrimdine
-4,6-diamne WD 2007/ 071752PCT/ EP2006/ 070046 - 84 - The title
compourt. ki esege&ﬁ& it $reBARIAAYARGY 6 thE BRRAULR HRRABLERASI PheRsIMs:
2- Fl uot®l %IWZ“ JHFoRt TPRB1( Q@l"é’l%yﬁ 3phenvl ani ne A suspensi on of

1-[2-(3-fluoro- 4 nitro- phenoxy) ethyI] pyrrolidine (1. 96 g, 7.7 mmol)
2. 4rr1_ df_

i natrgl i rivicli emgated to prow de t he
title corrpound ESI-I\/IS 225 1 [WM]; tR=0.95 mn (systeml). Step
21.3: 1-12-(3-Fluoro-4-nitro- phenoxy) et hyl |l -pyrrolidine
1- (2- ChiPdiie eemMpPYODE PEPREChE #yRIRIYCIRl R i RlecydRr® dgscribydqn hinsmpld 23 ESI-
equi v)Miss sadderiHI0, 13=18.20 ki gpjm; Q‘dwo%@tefﬂn HthL aphenob, 1ﬁal(m%,4wmed+l +71 %

mrol ) and _cesi um carbonate 5 equiv) in DVF (40
m) . THE‘Sre%?uT)tlng m xture |s heated to 80C and stirred for 3h. The
reaction mxture is cooled to RT, then diluted with DCM and H20. The
| ayers g é
or gani € phase—s—raSHes ' N ‘

concentnirg ed The resi due is purl fi ed by si I ica geI col um

chromat ography (DCM MeOH + 1 % NH, 97:3) to provide 1.96 g of the
title conpound as a dark yellow solid, ESI-M5: 255.1 [M-1)+, tR=

2.55 n¥ iﬁpn?m.ppwou:gg% prgygtegﬁnla)wfalcguctp tifg peocedure described in Step 1.1; ESI-MS:

343.2 [MH]"; t.= 1.00 min {purity: 85%, system 1}, TLC: Ry = 0.23 (DCM/MeCH + 1.% NH,*,
9:1).

Example 11: 3-(2-Chloro-6-iodo-3,5-dimethoxy-phenyl)-1-{6-[4-{4-ethyl-piperazin-1-vl}-

phenviamino}-pyrimidin-4-yl}-1-methyl-urea

The titte compound is prepared in analogy to the procedure described in Example 1: ESI-
MS: 851.8 / 653.7 [MH]"; t.= 3.20 min (purity: 95%, system 1), TLC: Ry = 0.18 (DCM!MeOH +

1 % NH:™, 93:7).

Step 11.1 N-[4-(4-Ethvl-piperazin-1-v)-phenyll-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 [MHJ'; t,= 1.10 min (system 1); TLC: Ry = 0.21 (DCM/MeCH, 93:7).

Step 11.2: 2-Chlorg-6-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,



0.40 (DQVH % NH3aq, 93:7). Exanple 22: 3-(2 6-Di - f

5-di net hox%@r’?’é’zﬁ) -146- (4- (4-ethvl - pi perazin-1-yl)-2- ne‘f%‘g%@ﬁﬁ‘é??ﬁ %

m nol -pvrimdin-4-yll-1-nethyl-urea The title conpound is prepared

in anal ogy to the procedure described “m Exanple 2 APl -M5: 589.9 /

591.8 [MH +; tR= 3.59 min (system1l1); TLC IR( = 0.13 (DCM MeOH + 0.5

% NH, 95:5). Step 22.1:

N44- (48EpLhytritpl e dipzane 119 1nk-R- ursteh oy apgrenptrheddhereet HiHe psacdtion dhixiire s

4,6 diam ' " 8 reed .

o7 ocedrn gaeralh (o FF & WO il BTLSR 1 A0 G EloA and

(syst elfpiRter. wodomedy @Pf%gp@ﬂﬂepz U6 Grboated -acgpolis gobfiop 20foNaHCO,. The

411- ( 4;} Ell‘a%’ﬂs-é}bw;)ﬁti’étéd,i-ﬂ@ a@ué&bhaﬁsa!&wb@mmm %t@ﬂ@.?gfh‘fi &@aﬁ:fc phage is
-ethyl -4- (3- et hoxy-4-nitrozRphe - pi perazin g .1 mol) a

raney Yptiest W8 P, ARRaNay8a ek e Ffestfate. Sonanedple bupfi by

a hydr siiengelt edeph esreom@tograpdaciCiGM) 1o afferdahe Sitle i doimeroeddt W RILES-ME:p2iEt.0
of cel phgy GONC r to afford the title conpound as a brown
oil: E@{‘ﬁ]l\gﬂ'q%;% ZGFM%% tR= 0.95 min (system1).

|
Step 11.3: {(2-Chloro-6-iodo-3.5-dimethoxy-phenyl)-carbamic acid teri-butyl| ester

A solution of sulfurylchloriﬁe {0.92 ml," 11.0 mmol, 1.16 equiv) in DCM (20 mL) is added
dropwise (30 min) to a cold (-15°C) solution of {2-iodo-3,5-dimethoxy-phenyl)-carbamic acid
tert-butyl ester (3.6 g, 9.49 mmol) in THF (48 ml), under an argon atmosphere. The reaction
mixture is allowed to stir for 1h at -15°C and then poured onte a mixture of ice/H,G {100 mL),
a saturated aqueous solution of NaHCO; (80 ml), and EtOAc (100 mL). The layers are
separated and the aqueous phase is extracted with EtOAc (2 x 100 mL). The combined
organic phase is washed with H;O (3 x 60 mL) and brine (60 mL), dried (Na,;SQ,), filtered
and concentrated. The residue is purified by silica gel column chromatography {DCM)
followed by crystallization from DCM/Hex to afford the title compound. ESI-MS: 411.9, 413.9
[M-HT, TLC: Ry = 0.18 (DCM/Hex, 7:3).

Step 11.4: (2-lodo-3,5-dimethoxy-phenyl)-carbamic acid tert-butyl ester

A solution of tert-butyliithium (14.1 mL, 24 mmol, 2.4 equiv, 1.7M in pentane) is added
dropwise (15 min) to a cold (-85°C) soiution of (3,5-dimethoxy-phenyl)-carbamic acid tert-
butyl ester.(2.53 g, 10 mmeol} in THF (18 mL), under an argon atmosphere. The mixiure is
stired 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/HO (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,80Q,), 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).



Step 22.3¢ »daHi ¥4, 4- (3- met hoxv- 4-ni tro- phenvl) - pi per az'bﬂgr/irpz%gérb‘}obf%

conpoun |s prepared in anal ogy to the procedure descri
7.3. ESIMS: 266.1 [M-1]+. Exanple 23:_ 3-(2,6-Di chloro-3
5 di met hoxy- phenvl)-1-{6-1. 4-(4-ethvl- @i‘peraz ne- 1- car bonvl) -

:themla minol-pvrimdin-4-vi}-1-nethyl-urea The title conpound is
prepared in anal ogy to the procedure described in Exanple 2: API- Ms
587 8 plepdd.§ (Soyimethey-pharylimarbgmigacidyiert@uh@estesyst em 1) ; TLC: Rf

= 0. 47 (DCMZN NH3 in MeOH, 9:1).

Step2 4Ehv| g erazrnl-ﬁé44 (6- et hyl am no-pvrim din-4-vlamn
0) - phe}ﬁyﬁq ut'oﬁe?fh%'rf Hebuisrgp3PphaEpiesT @ a?tﬁ%yﬂ‘i“Pblé £ SOV rin OVE (007 L) is
m., 4. 3ddatotg aZsaboidny pf B5- ardfﬁlﬁbﬁyanranéqislltilg)nzm mmol) in THF (600 mL) The

4- (6 ”Ehgt{#@mzﬁﬂreoyg h%t@dﬁﬁ%}gh&‘%r“g% o%(?# ?o %&Illdtg va rr%{wewm and

erazi
mg) aWCEﬂHNGGS T@mﬂ@srdge I Dﬁﬂﬁbned_bewan@@ﬁn (ENG- n(Q&ndU)lgo B0ORTLANThe

under l%?er%reg'@%E%%Fﬂié@%ﬁetheqlﬁreﬁﬁé(phbﬂ@rsneﬁr'é&@d Inftn EHOACES 21 o%LjorThe

| h, drluted h E ¢ and washed ueous | ayer

ext r act¥BPRFY Wrﬁ'@%\o"ha‘?ﬁesc‘%ﬁ‘ﬂeﬁe‘d’%rog%h‘n*éc'pi?aeé‘-? "%ésl"re@ ang Hpr ine, dried
bri ne,.(NH.BEg), (fNal%‘B@rl)d cf:hbérﬂrl‘awﬂ anthecreBRIQatis Epfuﬂﬂed ByeritRstich®ith hexane to

Veon S s St el P48 ﬁ'ﬁ%ﬁr THEXE! 200 (oA 26 s
341.2 [M-1]; tRe 1.00 nin (system1); Rf 033(CHzc|2/2NNH3|n
MeOH, Bxan ie%@e@ g%ﬁoro‘h’é@f s s ) %sz?ﬂ(f -

aci d VWO Z00 0 006/ 070C
phenylaminol-pyrimidin-4-yl}-1- methvl urea

The title compound is prepared in analogy to the procedure described in Example 1. ESI-
MS: 564.0 / 555.0 [MH]"; t,= 3.49 min (purity: >95%, system 1), TLC: R; = 0.13 (DCM/MeOH

+1 % NH,;™, 93:7).

Step 12.1: N-[4-{4-Isopropyl-piperazin-1-y))-phenvl]-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 12.2: 4-{4-Isopropylpiperazin-1-yD-aniline

A suspension of 1-isopropyl-4-(4-nitro-phenyl)-piperazine (5.18 g, 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
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]"; tz= 0.95 min (system 1).

Step 12.3: 1-1sopropyl-4-(4-nitro-phenvy-piperazine

A mixture of 1-bromo-4-nitrobenzene (6 g, 29.7 mmol} and 1-ethylpiperazine (7.6 ml, 53.4
mmol, 2 equiv) is heated to 80°C for 15h. After cooling to RT, the reaction mixture is



The titlQoGaMeyngd is prepared in analogy to the proced L RG6
in Step 2. 1 ESI-MS: 245.0 [MH; tR= 1.58 mn (system 1&%5@%&?@%

3-(2,6-Dichl oro-3, 5-di met hoxy- phenvl) 14644- (4- et hyl - pi perazin-1-y1l) -

3-f1 uorophenyl am nol - pyri ni di n- 4-v1} ~¥Srethyl -urea The title

conpound is prepared in anal ogy to the procedure described in Exanple

2: API-Ms: 577.9 / 579.9 [M-1J; tR=3.87 mn (purity: 90% system

1); TLE9NCRpirated, FurificatigrefoRe residuelbysiliaayel cobn) chrstrepodtapty. (DCMfMeOH

N-f 4- (ésgyﬁwémehmflt@ezb&ﬁéow&aéa ylemgoifeh%@MMSWtMﬂ-l{' Vt'd%ﬂhg? Urity:
hé& proce

6-di ami ne The title conpound Is prepared in anal ogy

descri bedri systregolLG: Ryt 0.8 (PEMAYeOHe S5%%)ction mixture for 15 min
at 160C in a mcrowave apparatus. The crude product is purified by
triturg q EtAc to afford the t|tIe co ound ESI-I\/B 331.2
[ 101- 17%2% 3 4 : ' H(3frdie
suspenSﬁMmefhoicv@thI) 4Lrﬁé’thf:|Lutééo 4-nitro- phenyl) p| per azi ne (1 24 g,
15.1 mmol ) and Raney Nickel (13 ng) in MeOH (6 nL) is stirred for

1711 at RT, under a hydrogen atnosphere. The reaction mxture is

filter e titie Gamrorng imprgpacss int analogy ’@dheemocraiue@i descrivetion dExaheld 2t | ESI-
conMpouge: 8518 ; iy = - o 0.90 mn (system

1). Step 24.3: @?BE{W@ ' (gge{‘ﬁrﬁ@r(ggﬁ@nﬁdr%ﬂ-%ﬁénrﬁ_; pi per azi ne

N- Et hyl pi perazine (0.96 nL, 7.6 mmol, 1.2 equiv) is added to a

m Xt ur gte@f1331:4-j4l tmi m&)ﬂ% ;Qm'ﬂe
pot assi um carbonate . g, n . The
reaction mxture is stirred at 90Cfor 17h, allowed to cool to RT,
di | lﬁlt gﬁhwmém cbﬁaaamﬂlsemggamw?d anfaidyy REMe El‘b%e@tﬁf@aiﬁs@gﬂé'qli_ﬁﬁsle% WSS@sdms
W t + angd concentrate e residue is
pur i f.i’féd”m?{ME"?riFF*caz(g%;:1 ) 6‘?”% é?rf&%ﬁ 8gt’aphy (DCM MeOH + 1 9% NH3",
97:3) to provide the t|tIe corrpound as a yellow solid: ES-Ms: 254.1
[ MHL+; o .6, (B ¥SL, 030 (DCM MeOH + 1 % NH3",

o o = . Gm T 87 _

[ron powder (5.4 g, 97 mmol, 4 equiv) is added portionwise to an 80°C mixture of 1-benzyl-4-
(4-nitro-phenyl)-piperazine (7.2 g, 24.2 mmol), EtOH (150 mL), H,O (40 mL), and AcOH (20
mL). The reaction mixture is stirred for 1.75h at 80 °C, allowed to cool to 'RT, and
concentrated. The residue is diluted with EtOAc¢ and an aqueous saturated solution of
Na;CO;. The layers are separated and the aqueous phase is exciracted with EtOAc. 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-benzylpiperazine (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}.



Exanpl e
3-(2, 4- E‘ilagﬁ?%—ir/od’l 2met hoxv-3-trifluoronet hvl - phenvl) - 1- {6P491T/%P200?/P170P4(

i perazin-1- V1)-Phenvlam nol -pyrimdin-4-yl1l-1-nethyl-urea Phosgene
(20%in toluene, 0.54 nm., 1.0 mol, 288-equiv) is added to a solution
of 2,4- dichloro-5-nethoxy-3-trifluoronethylaniline (156 ng, 0.60
mml, 1.2 equiv) in dioxane (2 nL), under a nitrogen atnosphere. The
m xture is heated to reflux, stirred for 75 mn, allowed to cool to

ri Uor One - phen
boi | i r@t&ﬂ&ém*_@@rpmm'dm- “yll-Urea

N[ 4- (4- et hyl - pi perazi n-1-y1) - phenyl | Wnet hyl - pyri m di ne- 4, 6- di am ne.
(156 , 0.50 mol ; i e Ste in 6. nl of taqluene
inder 3. nPESBEBR a; Abophap Lt (rHEEREEI - AT P P Bt Aty
for 3.:ﬂcm¢proﬂ baliveethbay-Genéthgl-pignyasidmeityutied (WO Ind)DOM Eﬂlnlﬁhn“a:I)S(qumateeﬁS),
aqueo S, | S rat e d

it acrugal bR et Aty B RHREL S 075 SRERD T S8l S Beve o
dried %Na%@&r)a ivdregsre dtransbheonc ehite aeadion Tmixdurealsi Wrered ankdeconcentrated.
resul tpmlca%ﬁ @f%é hes%dwrbt,' i 8L Madkh ydh%ﬂét ;%hy cﬁa{&wmwgﬁ MeOH,

ESI - M5; 598/ 6 [ (p

75. 1. 8L SR Blaot ?@FHW%E B ORIGR RS LEE MO EAZDIIROA DT Sl G dbmin.
of KO-tphﬁty\l\@@@% Jgﬂs.t is added to a solutien of

N- (2, 4-di ¢chl or o- oxy 3-trifluoronethyl -phenyl)-acetam de (104

ng, 0.344 mmol) in EtOH (3 m). After stirring for 3.5 h at 80 C :
f ol | ovexhniwle c0aki Ng34B-ORlorotNe dmdtHeLE-nfetiON-aBeh dl-e46ABdirh &8 yIb B S dhahyl-

is ta n \E sat.ur at ed aqueous sol ution of NaHCGO3. The
separ 5 '%mmo 9 d'ﬁ'ﬂ Jab tH twice with EtOAc. The organic
phases are washed with brine, dried (Na2SO4), filtered and

f (F)\EC 2 nfﬁé;ﬁ:tﬁéj cgr@b@t‘!ﬁdﬂ lsn&ei?gleedt htelr%lc%ﬂ”tBQHQ %roc!é%hré\@escgégé 3!@ @5 M’pw 2. ESI-

N (2, AMB &8 ér’daﬁo otw7 & GPrm'P|(aeﬁ%n1§%0r{y|%€¢@m ) - acet ani de A
sol ut| on-of N (5-methoxy-3-trifluoronethyl- phenyl ) -acetam de (233 ny,

added. pmmlﬂo]mynmtwhlevl}-i rﬁ&thureé the 802C12 sol ut| on are added

and stirring is continued for totally 4 h at 0 C The suspension is
diluted with DCM and a saturated aqueous sol ution of NaHCO3. The

separ atkaltiimeeganind gherseales imxanaiagdyed thoipcecomiitchdeired iMxaomifali ESI-
phasesyar eanvagBag omiviHy-wet 8r43a8 BLige1ot] §eidNapsSos), filtered and
WO 2007/ 071752PCT/ P2 067070046 - 88"- concéentrated. Col um

chr omat ography (hexane/ Et OAc 7: 3) prOV| des the title corrpound np:
143- 144, C, / :
11 -1-N
Hphenyl& . : Char R

N ( 5- Met hoxv- 3- trlfl uoronet hyI phenvh acet am de Acetic anhydride

1.22 l
5 ot hosty T ?mﬁﬁi%%som?%%danﬂa“’ I eheredub Boatiedh Bempinge S+
(10 mMSaﬁ‘*hUtféﬁ‘ﬁ@r[M"ﬂréﬂ)ﬁ e25mB3 pity. NQ"/e,rSYQ@mri‘ih at RT, hexane (10

m) is added und the suspension is stirred for 20 mn. Filtration,
washing with tol uene/ hexane 21 and hexane gives the title corrpound

rnp: - 3R 172l NeMeNm-N-(2> gyrrolidin-1-viFeihoxRf phengll-pyrimiding-6afigming: 1) .

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: Re= 0.15 (DCM!MeOH + 1 % NH,™, 9:1).



Step 25.9o hoheihgxy-3-trifluoromet hvl -aniline Hydrogenapj-pp ?%
sol ution of 3-nethoxy-5-nitrobenzotrifluoride (6.19 g, 2 pplosfz004s

MeOH (140 mM) in the presence of Pd- C_:8(10_ 62 g, 10 9%, rethoval of the
catalyst by filtration and concentration in vacua of the resulting
filtrate gives the title conpound: API-MS: 190 [MH; TLC Rf = 0.7
(EtOAc). Step 25.5: N 14 (4

et hyl - pi perazi n-1-y1) - phenyl | - N -net hyl - pyri m-di ne-4, 6-di amine A

m xt ur Bteaf 142 (4BPiaybiRiimevhaindxd-otenyriihé ne (1 g, 4.88 mmol ).
(prepared in analogy to Exanple 7, Step 7.2),
(6-chloro-pyrimdin-4-3/1)-nethyl-amne (1.81 g, 12.68 mmol, 1.3 eq.)
and 4NThEtitle wotpowatés predardd) inianalugyttedhe praveder dascribbe int Step50C EBI-MS:
5h. Th 0 u m&gﬂq d, diluted with DCM and a

sat ur a?%-{igea}g&neogéwsgf utb?z(gn@ocgﬂso Ium bfcar bonate. The aqueous |ayer
is separated-and extracted with DCM .The organic phase is washed with
bri ne, MELMMMM&@M-{srpnﬂed}amn@ﬁondm- 1-yl-

Puri f i eBpxagmhenylamine]l-pesnidinat-11y-1sidtlivbaregel col umm chr omat ogr aphy

(DCM MeOH, 93:7) followed by trituration in diethyl ether affords the
title conpound as a white solid: ESI-MS: 313.2 [MK: tR= 1.10 mn

(Eiéfr;)legh%)tme -E'oﬂ:r oﬁﬁd s gre%%FéoDF\%ﬁ%}[ ‘ﬁgﬁﬁ é:f_r‘ocequ)re de %nbeg in xar 2. ESI-

il GG I R T O RS el (G R
2007/013%@3@@?45@%@06/070046 - 89 - Phosgene (20%in toluene, 1.62

.m., 3.0 2.0°equiv) is added to a solution of 5-

nmet hoxy- 3- trlfluoronethylanlllne (344 ng, 1.8 mmol, 1.2.equiv) in

di oxangtep618TL) NIRERIoré-4NRIHveRadin ALTRSINQT-Bhe rRMEN St -8y rinsidiie 2t €didnfine
reflux, stirred for 80 mn, allowed to cool to RI, "and concentrated
in vacua. During 45 mn, a concentrated solution of the resulting

oi | y 5ThetiHexyprpotind fd peperst hydnaiyyriy|ths poradateedestribed u‘:eBEepi 5 1aHEEMS:
portio 0:a I f o

e (A T e i Sy T R SR (ROMMEOH i 1% M "G99
ne (468 ng, 1.50 mmol; Step 242. 1) |n 18 ml of toluene under a

ni troggp fﬁ@sﬁbﬁl'b?o-dr-ﬁ jhbrred at 110 C for 4

h, allowe 0 CO0O0 and a saturated

aqueous sol ution of thKIB The aqueous | ayer is separated and

gxt rgcne@ustgmgen ¥uf|t ?[m(;mudfhm mt'rgémaleﬁomfk&%&] ;@rnemwaéixecta/vgt 3.dor o) and
rne | ere C
(o DR, P o g5 B FREERL I P ocBflaf TP AT e B ryrogen

532 [I\/Eﬂrr]Gspha'LeC TRE radtiqnDOMtiie0i, flligreao) hrougm;aabad of Cglie iany: col@Bhfrated to

syst eMyddry the HPLENASund il: E 2
3- (5- I\/Eﬂ%oxy 3- trfﬁ?ﬁu%r} o?rsé?kw wn ]eny I)MI§L4264:5:~31 MW}H‘S‘ 404%0 emt]%(ﬁys't&mpie)r az

in-1-y1)- phenyl am nol - pyri m di n 4-y11-1-net hyl -urea
Step 18.3. 1-[2-(2-Fluoro-4-nitro-phenoxy)-ethyl]-pyrroliding

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 resuiting mixture is heated to 80°C and stirred for
18h. Additional 1-{2-chlore-ethyh-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-,O.
The layers are separated and the aqueous layer is extracted with EtOAc. The organic phase
is washed with H,O, dried (Na>S0,), filtered and concentrated. The residue is purified by



Por t i onswef200udhitdz of a 1 M sol ution of S02Cl12 in DCM arﬁc@@ﬁgﬁmmm(
repeatedly over a period of 27 h to an ice-cool ed suspension of
3-(5-net hoxy-3-trifluoronethyl - phenyl )8 -{644- (4- et hyl pi perazi n-1-yl)
-phenyl am no] -pyrimdin-4 yl) 1 nmethyl=urea (105 ng, 0.20 nmol)
(Exanple 26) in acetonitrile (6 nL). The reaction is foll owed by HPLC

anal ysis. The reaction mxture (still containing starting materralée _
is diloles 9l Fﬁ’“mwcﬁmnﬁogmyawf&@ﬁ@o us s Mitloh YT ENEHEDBvidertiee title

aqueousompy@id as as,ep@nabw astknextasact paHE W e 87 hiin erd H§ M=o 55
phases Qrine dried (hb2804) filtered and

e wa
concenﬁﬁévgﬂ‘ﬁﬂéveWQEWﬁ h8&a) vPLC (H20/ CH3CN + 0.1 % TFA) yi el ds,
after neutralization of the product containing fractions with NaHCCB

imidmp4 Haty-uRa37 (q, H2C), 2. 51 (m 4H), 2.92
(m 4H) 3 33 (s, H3C) 3. 82 (s H3C) 6.48 (s, 1H), 6.90 (s, 11-1),
7.12 1H), 7.43 2H) Hé782 (s, 1H), 8.55 (s, 1H),

9. 66 (gherﬂr'm)wmmue '?( grenamd lra%ﬁms@toz e pro¢esiute deRpides. in-fmple 2 ESI-

et hyl --pigpessa reel-y fHPhe R aThive (pudiyy: itoo g, eyétershlﬂa $tE2RP= 0.14 (DCM/MeOH
di chl oro- 3, 5- q§ net hoxy- phenyl) - 1- net hyl - ur ea

2007/ 07 117%288T) 88806/ 070046 - 90 - The title corrpound is prepared in
anal ogy to the procedure descri bed |n Exarrpl e 220 mn sti rr| ng at

N- R- Chl or 0- 4- (4 ethyI p| pera2|n 1 yl) - phenyII-NI:rrethyI'pyrlmdi ne'4

6-di a [ ced
descri b (1o caals EORBRIRDI SyBEN%, e b ft&ﬁ#%@ért%& Asi8hgrfEesPus:
(DCM h@@ﬂr £Mi] Q/Jﬁ—leéqm"ésv%‘;m 15t B> 8.=20.27 ( MeOH + 1 % NH,™, 92:8).

2- Chl or 0- 4- (4- et hyl - pi perazi n-1-yl)-phenyl am ne A suspension of .
1-(3-chl oro 4 ni tro- Phenyl) 4- ethyl plpera2| ne (1 g, 3.7 rilmol) and
Raney R SUERD iin4-v1>g festirred for 8h at R, under a
hydr ogen at ni osphere The reaction mxture is filtered through a pad

h d f
R 0 WA 55 e
title eomaotend(Cab gaim GEPHWHPtralsisl stdredE8H 3Vt mmfﬁd’ a2Airéggrivitidephere.
tR= 0. 90 %é'ct%yrﬂxﬁj%]% ftlty'eg tHbugh Qo&% SP%@&%QE' n err{?mael*he residue is

95:5). Step 2 1-(3 oro-4-nitr JPerazi
purified by sﬂrca gel column chromatography DCM/MeQH + 1 9 95 5) to prov:de 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-phenvyi)-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 NaHCQ;. The layers are separated and the
aqueous layer is extracted with DCM. The organic phase is washed with brine, dried
(Na;S50,), 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



N- Et hyl pivpepnezires2(4.3 nL, 34.3 mol, 1.2 equiv) is addeﬁicf/gl)gm(moom
m xture of 2-chloro-4- fluoronitrobenzene (5 g, 28.6 nmmol) and

pot assi um carbonate (7.9 g, 57.1 mol, equiv) in DVF (50 nL). The
reaction mixture is stirred at 100C for’ 6h, allowed to cool to RT,
diluted with H20 and extracted with Et 0OAc. The organic phase is

washedw h brin d(NaZSO4) filtered and concent at_d

Fasi dugtt ESE BBad BYTENT Broa TGRS NPT r TL0: By ot HeEWngeoH
of thestiidgliggomeaoynd as a yellow solid: ES-Ms. 270.0 [M - 11+ tR=
2.90 mn (system1). Exanple 29:

3-(2,6-D chloro- 3, 5-di net hoxy-ohenyl)-1-{6-1-214-et hyl - pi perazin- 1
-yl) - Astdd L ‘fca' -giverdinedi n-4-yli -1-methyl-urea The title
conpound is prepared in analogy to the procedure described in Exanple

2 (1h stirring at reflux, and EtOAc used instead of DCMto extract
the pr Achetstlpn GESPORELSSHARES MLYID AW (47 1Hs 2PEH Shivo6 600 46N0g (2.1 mL)

55%\/! AE%@HE(QQO%L)OQ%@&'EG%Uéﬁtiall?%eﬁd@bﬁ@@% B)solutief of A preripRseridine in

(2 (4- ECRPH &Opa}l-azmafrga'w "Eef"ﬁmﬁ‘?%‘twﬁeﬁ’ﬁ)i‘fﬁ 3 Cre ThEM- R 28Pn 449 e is
di am nadddée (ha tcb&!ungﬁpplwwl imterral egapeatira raaaﬁemgﬁomg t Mee peoct@tiumixture is

descr ! B UaR et Bty SHId L 0 NP0l ERGLL AR MR Ll Pharico,

160Cina mcro a’p ar-a us an |ns
ext racﬂftfh@) @ﬂdchx&'acteq?uw'treD@Mrp‘o‘hmrgaﬂﬂ pise I33~1asm61§i withigrine, tlfL@i (259,

0.10 (edelyeHd #odcetritd2adTh@%eStue 'is PuBied By Aritudatiof it Qﬁﬁb i Pedrazha-title

1-y1)-4-fl uoro-phenyl am pne
yi)- compound aga veflow solld ESI-MS: 207.1 [MH]"; tz= 2.42 min (system 1).

Example 20: 3-(2.6-Dichloro-3 5-dimethoxy-phenyl}-1-ethyi-1-{8-[4-(4-ethyl-piperazin-1-vl)-
phenvlaminol-pyrimidin-4-yi}-urea

The title compound is prepared in analogy to the procedure described in Example 2. ESI-
MS: 573.9/575.9 [MH]"; tz= 3.69 min (purity: 100%, system 1).

Step 20.1: N-Ethyl-N'-{4-(4-ethyi-piperazin-1-vl}-phenvl]-pyrimidine-4 .6-diamine

The title compound is prepared in analogy o the procedure described in Step 1.1: ESI-MS:
327.2 [MH]"; t.= 1.5 min (system 1).

Example 21: 3-(2 8-Dichioro-3,5-dimethoxy-phenyl)-1-{6-[2-flucra-4-{2-pyrrolidin-1-yl-
ethoxy}-phenylaminol-pyrimidin-4-yl}-1-methyl-urea

The title compound is prepared in analogy to the procedure described in Example 2: ESI-
MS: 578.9 / 580.9 [MH]"; tz= 3.79 min (purity: 100%, system 1).

Step 21.1: N-[2-Fluoro-4-{2-pyrrolidin-1-yl-ethoxy)-phenyl]-N'-methyl-pyrimidine-4 ,6-diamine




A suspensoammfridszet hyl - 4- (3-fl uoro-4-ni tro-phenyl) - pi par@Zipof/d70846
27.7 mol) and Pd (10% on carbon (0.35 g) in MeOH (140 nm.) is
stirred for 3h at R, under a hydrogeg at nosphere. The reaction
mxture is filtered through a pad of &rite and concentrated. The
residue is purified by silica gel colum chromat ography (DCM MeOH + 1
%NI-Bacim_h?S 5) to afford the title conpound as a white solid: ESI-M
224. 1 Thartte edrepousd is paerpred BERPRIBBYI-E RRPREAULS: des@@’a?) n %?Bp? E@%“MS
1- Et hmzrem—r]rl uor o- 6- ni t r o- phenyl) - pi perazi ne N Et hyl pi pera2| ne (4.8
m., 37.7 mol, 1.2 equiv) is added to a m xture of 2, 4-
di fl uoronltrobenzene (5 g, 31. 4 rrrml) and pot assi um carbonate (8.7 g,

. fleb 212 8¢kl i id : g m xture is stirred
at 100C for 6h aIIovved to cooI to R, d|Iuted with H20 and extracted
wi th Et OAc. The organi c phase is vvashed with brine, dried (Na2SO4),
filterddUghenidheénttati Ofcﬁ‘i*e”'V@ﬂhGD@XYD@th’HTHVfFPe@“EWscie’l Ped- E;emmof> and

col unm gshrEuNBdioeT aﬁh&arf;m\(b%gﬁw Mec%r leﬂaamr_) @b shored &oprocaﬂ de mhetmder a

title co ounda oi I : ES-MS

(oM NBGREE™, 4R s: 3fe tsagligr d561a2 (5. BB liPiGnga Pad of Sdite and
5-di nectdmomvtrqjh@twbr)ovﬂje{tﬁdﬁtie 4empopmd)p§r$t-l|d6pé2&2|[m+ﬂ V) .95 miin (systemn 1).
PVridin-3-ylam nol -pyri mdin-4-v1}-1-methvi-urea The title conpound
is prepared |n analogy to the procedure descrlbed in Exanple 1 (2

equi v e » pgtdliding 16h stirring at 70C

in the subsequent step, and V\D 20071071752PCT/ EP2006/ 070046 - 92 -

Et OAc used instead of DCMto extract the product): ESI-Ms: 574.8 /

576. 8 T-idPhiore-rethyl:ryprofidine (Ryrseeiieride; (2@ H-4=miokoT Goem GHARERRC @
94: 5: Lhixtupb e BOudro-4- -nitrophenol (1.84 g, 11.7 mmol) and cesium carbonate (9.1 ¢, 27.9

Nngl( : | Sg%rg%uw)omqﬁ\nézmd m]L)ylﬁ"re rgsultingnm?;(tt\r/r% Jl’s hlcerltggttg]%bsé)ghd rsrtirgé&%_r%h.
The reaction mixture is cooled to RT, then diluted with DCM and H;O. The layers are
separated and the aqueous layer is extracted with DCM. The organic phase is washed with

brine, dried (Na,$0.,)}, filtered and concentrated. ThHe residue is purified by silica gel column
chromatography (DCM/MeQCH + 1 % NH;™, 97:3) to provide 1.96 g of the title compound as
a dark yellow solid. ESI-MS: 255.1 [MH]"; t.= 2.55. min {purity: 93%, system 1); TLC: Ry =
0.40 (DCM/MeOH + 1 % NH3™, 93:7).

Example 22: 3-(2 6-Dichloro-3, 5-dimethoxy-phenyl}-1-{6-[4-{4-ethy|-piperazin-1-y}-2-metho-
xy-phenylamine]-pyrimidin-4-yli-1-methyl-urea

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: R; = 0.13 (DCM/MeOH + 0.5 % NH;™,

95:5).

Step 22.1: N-[4-(4-Ethvyl-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]™ tz= 1.30 min (system 1).



The titlwocompeutsl is prepared in analogy to the pr ocedw@r,ﬁpﬁ)gg,bﬁgd;
in Step 1.1. Title conpound: ESI-Ms: 328.2 [M{t. ' .Step 3

6- (4-1 sopropvl - pi perazi n-1-vh- pvrldlné%'vlanlne A nlxture of |ron
powder (1.4 g, 25.3 muol, 4 equiv), B

1- |sopropy1 4-(5-nitro- pyr|d|n 2-y1l)- piperazine (1.58 g, 6.32 mmol),
Et OH (20 H2 and AcOH (2. 5 nm) is stirred for 2h at 90
C, al | Bweag=t+6—F£c . ) {lBRIN& aqueous anmoni a,
filtered through a pad of cellte and partlaIIy concentrated to renove

extr act o BT LR o A A ol Dt B BRaohe & Rl e meney

wi t h bNioke! (1dy)iie MM ZD)L) i$ slirrest &d 185t at 61 emtiens dgdrofles atmesptdne The

| S pur tddchgh Dfixfird 1S 3 '
or. 51 Yo e j,, g el a"%@ig}i’f‘ gagjﬁ%wﬁojﬂﬁ%gﬁ%@ Y e
[ M\ ? ’(D@Iﬁ%‘dﬁ D&%~ minstsyptesnla:

1-1 soPropvl-4-(5-nitro-pyridin-2-vl)-piperazi ne (NVP-BKT293)
N-Isopropyl DI peirEazE ne (1.8 i, 12 7 mol , 2 equiv) is added to a cold
(5C) 223! - sneihe ,‘ g nhg OGAZIRE G, 3 mTD') in DCN'(S
mL). The reaction mxture is allowed to warmto RT, stirred for 16h,

di | ut egy ool Q?Mjg{% ani ¢ _phase is

washed w tﬁ b g’rl e ﬁ%’aé@@l‘?%e qcfcglFeedsca']%&“elengggﬁtP ed to

provi dd& RE61i[MHI".conpound as a yellow solid:.ES-Ms: 251.2 [MVE]; tR=

2.20 mn (system1). Exanple 31:

3-(2.6-D chI oro-3, 5-di net hoxv phenvl)-1-{646- p| perazin-1-yl)

- pvri dEXIBe ey, 123, 3.6 Richloro. -dimethoxviphgnvh ‘ gragipe-1-carbonyi)-

conpouaﬁieﬂmr@iﬁep@,rrﬁ}ﬁtdmm.amaL,qgva@rebhe pr ocedur e descrl bed i n Exanpl e

~1 (2 equiv of phosgene for the Isocyanate formation, 4h stirring at

reflux_in the subsequent step, and WO 2007/ 071752PCT/ EP2006/ 070046 -

93 - Efbyitlesgmpoung istpsepdred fn Dalky to teexrecadire desaribpd indixemple 26801- MS:  560. 8

g4?g:21§a_s[‘ %a¥%s / %g'g. pefy M0 G M hdity: a0 Reyaedin 38, TEEMRMEUE N Bomran
NH; in MeOH, 9:1).

Step 23.1: (4-Ethyl-piperazin-1-yl)-[4-(6-methylamino-pyrimidin-4-yiamino}-phenvll-

methanone

Propylphosphonic 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 ¢, 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
mn-sol, 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
-y DCM/2 N NHj in MeOH, 86:14) to provide the title compound as a yellow foam: ES-MS;
341.2 [MH]"; {z= 1.00 min (system 1); Ry = 0.33 (CH,Cl:/2 N NH; in MeQH, 9:1).

Step 23.2: 4-(6-Methylamino-pyrimidin-4-vlamino)-benzoic acid




Step 31.M0 2007/071752 _ PCT/EP2006/070046
N- 16- (4- Et hyl - pi perazi n-1-v1)-pyridin-3-v11l-N -nethvi-pyrim dine-4, 6-
diamine The title conpound is prepareg. in analogy to the procedure
described in Step 1.1. Title compound: ESI-Ms: 314.2 [ML1]+; TLC Rl=
0. 20 (DCM MeOH NH3aci, 91:8:1). Step 31.2:

6-(4 I perazin:1-vl)-pw din-3-vl|am ne
Sy Ty LR B ok BB Bl 350 Rt SRR R Blep s
(140 n@3¥5.0MMNEOH=(BB8 niip (systsshitp.red for 10h at RT, under a hydrogen.
at nosphere. The reaction mxture is filtered through a pad of celite
and concentrated The residue is purified by silica gel colum
Rpighd4: VEHHI A Sdtametsom}pft&mvaﬂf-{tﬁrlé (hehilifideeadotpouBduoro-

as a pykdlvearRhbi-of iaﬂr{ﬁi- 297t Yrea TLC: RS 0.26 (DCM MeOH NH33q,

: . Y= tro- pyrrdrn 2-v1l) - pi perazi ne The
title conpound |s prepared in analogy to the procedure described in

Step 30nd tiellcohipboad N sléelmlreru meér@eﬁé o thB&rbéddupe eegmiéadn @é‘rﬂ\% 2: APl

ot e pstivmr e A o @53%55@“@5@% SR8 BBebfieon -

I ngr edii eatNH085:g). of any one of the compounds of fornula | A nmentioned
i n any one of the preceding Exanples 1 to 29 or are prepared as
fol | ows: Conposi tion Act i ve ingredient250 g Lauroglycol2 liters
Pr epar ) thH zirel ivhediflagbdiphenyih-edtrenbyiiridius pentigdini n
Laur ogl ykor (propyl ene gI ycol laurate, Gattefosse S. A, Saint Priest,

France%_ and ground in a wet pulverizer to
he title compound is prepared in analogy to the procedure described in Step 2.1, but

stirring the reaction mixture for 15 min at 160°C in a microwave apparatus. The crude
product is purified by trituration in EtOAc to afford the title compound: ESI-MS: 331.2 [MH]".

Step 24.2: 4-(4-Ethyl-piperazin-1-yl)-3-fluoro-phenylamine

A suspension of 1-ethyl-4-(2-fluoro-4-nitro-phenyl)-piperazine (1.24 g, 15.1 mmol} and
Raney Nickel (13 mg) in MeOH (6 mL) is stirred for 17h 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 purple oil: ESI-MS: 224.1 [MH]"; t_= 0.90 min (system 1).

Step 24.3: 1-Ethyl-4-(2-flucro-4-nitro-

henyl-piperazine

N-Ethylpiperazine (0.6 ml, 7.6 mmol, 1.2 equiv) is added to a mixture of 3,4-
difluorenitrobenzene (0.7 mlL, 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 bring,
dried (Na;SQ,), filtered and concentrated. The residue is purified by silica gel ¢olumn
chromatography (DCM/MeOH + 1 % NH,™, 97:3) to provide the title compound as a yellow
solid: ES-MS: 254.1 [MH]": to= 2.85 min (system 1}, R; = 0.30 (DCM/MeOH + 1 % NH5*9,
93:7).
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about 1 to 3 pm 0.419 g portions of the mxture are thenintroduced
into soft gelatin capsul es using a caﬁazul e-filling machine. Exanple
33: Tablets conprising conpounds of t fornula | A Tabl et s,

conpri
of for

prepar

si ng, as active ingredient, 100 ng of any one of the conpounds

f h= r cedln Exa Ies 1to 29 are
| a l gny P8 O ¢ P g A ~iprethyl-piperazin-1-

procedmreBenw&mnpoBDmvmuw:ﬁgnnvmeﬂwqu@ﬁlent100 ny crystalllne
| act o0se240 ng Avicel 80 ng PVPPXL20 ng Aerosil2 ng

FPhosgene (20% .in toluene, 0.54 mL, 1.0 mmol, 2.0 equiv) is added to a solution of 2,4~
dichloro-5-methoxy-3-trifluoromethylaniline (156 mg, 0.60 mmol, 1.2 equiv) in dioxane (2
mL), under a nitrogen atmosphere. The mixture is heated to reflux, stirred for 75 min,
allowed to cool to RT, and concentrated in vacuo. The resulting solid 2,4-dichloro-5-
methoxy-3-triflucromethyl-phenylisocyanate is added portion-wise to a boiling solution of N-
[4-(4-ethyl-piperazin~1-yl)—phenyl]—N‘~methy[-pyrimidine-4,é—diamine {156 mg, 0.50 mmol;
preparation see Step 25.5) in 8 mi of toluene under a nitrogen atmosphere. The reaction
mixture is stirred at 110 °C for 3.3 h, allowed to cool to RT, and diluted with DCM zand a
saturated aqueous solution of NaHCO;. The aqueous layer is separated off and extracted
twice with DCM. The organic phase is washed with brine, dried (Na,SO,), filtered and
concentrated. Trituration of the resulting solid with 2 portions of MeOH vyields the title
compound: ESI-MS: 598/600 [MH]"; tz= 5.1 min {purity: 87%, system 1).

Step 25 1: 2 4-Dichloro-5-methoxy-3-trifluoromethyvlaniline

A 2 M solution of KOH in water (1.87 mL) is added to a solution of N-(2,4-dichloro-5-
methoxy-3-triflucromethyl-phenyl)-acetamide (104 mg, 0.344 mmol) in EtOH (3 mL). After
stirring for 3.5 h at 80 °C followed by cooling to RT, the solvent is evaporated and the
residue is taken up in EtOAc and a saturated aqueous solution of NaHCQ;. The separated
aqueous layer is extracted twice with EtOAc. The organic phases are washed with brine,
dried (Na,S0,), filtered and concentrated, providing the title compound: ESI-MS; 258/260
[M-HT; t.= 4.8 min (system 1); TLC: R; = 0.54 (EtOAc).

Step 25.2: N-(2 4-Dichloro-5-methoxy-3-trifluoromethvl-phenvh-acetamide

A solution of N-(5-methoxy-3-trifluoromethyl-phenyl)-acetamide (233 mg, 1.0 mmaol) 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,Cl, 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 NaHCO;,. The separated inorganic phase is extracted twice with
DCM. The organic phases are washed with water and brine, dried (Na,S0,), filtered and
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t he foqaqﬁgzpatrqatgg. lymn chrpnyatopEpfl hekane/EtOAc, 7:3) provides the title compound:
mp: 143-144 °C; API-MS: 300 / 302 [M-H]; TLC: R; = 0.23 (Hex/EtOAc, 1:1); 'H-NMR

(DMSO-dg) 8 2.13 (s, HsC), 3.88 (s, H3C), 7.84 (5, Moneny), 9.81 (s, HN).

Step 25.3: N-(5-Methaxy-3-rifluoromethyl-phenyl}-acetamide

Acetic anhydride (1.22 mi, 12.8 mmol) is added during 10 min to a solution of 5-methoxy-3-
trifluoromethyl-anitine (2.29 g, 12.0 mmol) in toluene (10 mi) at a temperature of 25-33 °C.
< -After 80 min at RT, hexane (10 ml) is added und the suspension is stirred for 20 min. Filtra-
tion, washing with toluene/hexane 2:1 and hexane gives the titie compound: mp: 123-124 °C;
API-MS: 234 [MH]"; TLC: R; = 0.27 (Hex/EtOAc, 1:1).

Step 25 4: 5-Methoxy-3-triflucromethyl-aniline

Hydrogenation of a solution of 3-methoxy-5-nitrobenzotrifiucride (6.19 g, 28 mmol) in MeCH
(140 ml) in the presence of Pd-C (0.62 g, 10 %), removal of the catalyst by filtration and
concentration in vacuo of the resulting filtrate gives the title compound: API-MS: 190 [M—H}';
TLC: Ry = 0.7 (EtOAc).

Step 25.5: N-14-(4-ethvl-piperazin-1-yli-phenyl]-N'-methyl-pyrimidine-4 .6-diamine

A mixture of 4-(4-ethylpiperazin-1-yl)-aniline (1 g, 4.88 mmol) (prepared in analogy to
Example 7, Step 7.2), (6-chloro-pyrimidin-4-yl)-methyl-amine (1.81 g, 12.68 mmol, 1.3

eq.) and 4N HCI in dioxane (15 ml) is heated in a sealed tube to 150°C for 5h. The reaction
mixture is concentrated, diluted with DCM and 3 saturated aqueous solution of sodium
bicarbonate. The aqueous layer is separated and extracted with DCM. The organic phase
is washed with brine, dried {sodium sulfate), filtered and concentrated. Purification 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]"; &= 1.10 min

(system 1}; TLC: Ry = 0.21 (DCM/MeOH, 93:7).

Example 26: 3-(5-Methoxy-3-trifluoromethyl-phenyl)-1-{8-[4-(4-athyl-piperazin-1-yl}-

phenvlamingl-pyrimidin-4-y[}-1-methyl-urea
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4- ( pheRgMan eromarqar:,mrpr HeeMiMeOH . 99:1 "N omoproides the title compound: API-MS:
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1- (Cllfg?@a?%yw]pﬁp%? @4 C@“’@H%& 1| n%‘ c‘:‘i&t‘:@’l‘ Qfllglgz)},ogg’ Mﬁ%ﬂ -

t hi onor phol i no- C1- C7- ‘
al kOXYE = (3P e Kﬁlloro M‘ (ARRR-perazin-1-yi)-

Cr al kyF)EH palpveinydin-4 2L phenyl that carrles one of the
substltutents rrentloned SO far in the present paragraph and in

addi ti BEHiBne HP&% th%F‘ta 1SI9|I S%?l}t%q S%Zbﬁ m re adc%d repeat%dX( over a period of
27 h to an ice-cooled suspension of 3-(5-methoxy- -trifluoromethyl-phenyl)-1-{6-[4-(4-ethyl-
piperazin-1-yl}-phenylamino]-pyrimidin-4-yf}-1-methyl-urea (105 mg, 0.20 mmol} {(Example
26) in acetonitrile (6 mL). The reaction is followed by HPLC analysis. The reaction mixture
(still containing starting material) is diluted with DCM and a saturated aqueous solution of

NaHCO,. The aqueous layer is separated and extracted twice with DCM. The organic pha-
ses are washed with brine, dried (Na,SQy), filtered and concentrated. Reversed phase
MPLC (H.O/CH,CN + 0.1 % TFA} yields, after neutralization of the product containing
fractions with NaHCO;, parial concentration and extraction with DCM, the title compound:
API-MS: 564 / 566 [MH]"; TLC: Ry = 0.28 (DCM/MeOH + 1 % NH,>, 85:5); 'H-NMR (DMSO-
de) & 1.02 (t, Hac'), 2.37 (q, HC), 2.51 (m, 4H), 2.92 (m, 4H), 3.33 (s, HiC), 3.82 (s, H3C),
8.48 (s, 1H), 6.90 (s, 1H), 7.12 (d, 1H)}, 7.43 (m, 2H), 7.58 (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-sthyl-piperazin-1-yv\)-phenylarninoe]-pyrimidin-4-yl}-3-(2 .6-
dichloro-3 5-dimethoxy-phenyl)-1-methyl-urea
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The title compound is prepared in analogy to the procedure described in Step 1.1: ESI-MS:
347.1/349.1 [MH]"; TLC: Ry = 0.15 (DCM/MeOH + 1 % NHz*, 95:5).

Step 28.2: 2-Chloro-4-(4-ethyl-piperazin-1-yl)-phenylamine

A suspension of 1-(3-chloro-4-nitro-phenyl)-d-ethyl-piperazine (1 g, 3.7 rﬁmoi) and Raney
Nickel (0.1 g} in MeOH (20 mL) is stirred for 8h at RT, under a hydrogen atmosphere. The
reaction mixture 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 afford the title
compound as an off-white solid: ESI-MS: 240.1 / 242.1 [MH]"; tz= 0.80 min (system 1); TLC:
R¢ = 0.46 (DCM/MeOH + 1 % NH,™, 95.5),

Step 28.3: 1-(3-Chloro-4-nitro-pheny}-4-ethyl-pipgrazine

N-Ethylpiperazine (4.3 mL, 34.3 mmol, 1.2 equiv) is added to a mixture of 2-chloro-4-
fluoronijtrobenzene (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 HO and exiracted with EtOAc. The organic phase is washed with brine, dried
{(Na,SOy,}, filtered 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]"; {.= 2.80 min
(system 1).

fluoro-phenvlamino]-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 /
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The title.cq.rhbound is prepared in analogy to the procedure described in Step 2.1, but
stirring the reaction mixture for 1h at i60°C in a microwave apparatus and using EtOAc
instead of DCM to extract the product. Title compound: ESI MS: 331.1 [MH]"; TLC: R;= 0.10
(DCM/MeOH + 1 % NH,™, 95:5).

Ste 29.2:.2- 4-Ethyl-piperazin-}-vl}-4-fluoro-phenylamine

A suspension of 1-ethyl-4-(3-fluoro-4-nitro-phenyl)-piperazine (7 g, 27.7 mmol) and Pd (10%)
on carbon (0.35 g) in MeOH (140 mL) is stirred for 3h at RT, under a hydrogen atmosphere.
The reaction mixture 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 afford the
title compound as a white solid: ESI-MS: 224.1 [MH]"; TLC: R, = 0.54 (DCM/MeOH + 1 %
NH;™, 95:5).

Step 29.3: 1-Ethyl-4-(3-fluoro-6-nitro-phenyl)-piperazine

N-Ethylpiperazine (4.8 ml, 37.7 mmol, 1.2 equiv) is added to a mixture 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,S0.,), fitered and concentrated. The residue is purified by silica gel column
chromatography (DCM/MeOH + 1 % NH5™, 95:5) to provide the title compound as a yellow
oil: ES-MS: 254.1 [MH]"; TLC: R¢ = 0.67 (DCM/MeOH + 1 % NH3™, 85:5).

Example 30: 3-{2 6-Dichlorg-3,5-dimethoxy-phenyl}-1-{6-[6-(4-isopropyl-piperazin-1-yi)-

pyridin-3-ylaminol-pyrimidin—4-vl}-1-methyi-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
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A mixture of iron powder (1.4 g, 25.3 mmol, 4 equiv), 1-isopropyl-4-(5-nitro-pyridin-2-yl)-
piperazine (1.58 g, 6.32 mmol), EtOH (20 ml}, H,O (5 mL), and AcOH (2.5 mL) is stirred for
2h at 90 °C, allowed to cool to RT, basified by addition of aqueous ammonia, filtered through
a pad of celite and partially concentrated to remove EtOH. The aqueous residue is
saturated with sodium chloride and extracted with EtOAc and DCM. The combined organic
phase is washed with brine, dried (Na,SO,), filtered and concentrated. The residue is
purified by silica gel column chromatography (DCM/MeQH/NH,*, 91:8:1) to afford the title
compound as a purple solid: ESI-MS: 221.1 [MH]"; TLC: R, = 0.20 (DCM/MeQH/NH,™
91:8:1).

Step 30.3: 1-Isopropyl-4-(S-nitro-pyridin-2-yl)-piperazine (NVP-BKT293)

N-lsopropylpiperazine (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,0 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]": tz= 2.20 min (system 1).

Example 31: 3-(2.6-Dichloro-3,5-dimethoxy-phenyl}-1-{8-[6-{4-ethyl-piperazin-1-vD-pyridin-3-
ylaminol-pyrimidin-4-yi}-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
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X, Yand Z are N (nitrogen), the third is CH (preferably Y and Z are
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4- (phenyl C1- C7- al kyl ) - pi perazi n-1-y1l; or phenyl that is substituted

by (i) o or, Cl-Cr7al koxy and in addition
heny] SEACYSHA P O NS E. SXIPENIR RIPU: IR, PO A SR8 1= 3.20
al kyl , mpysyabindiner S1RG7 nalk@imeciGhHorabkyl) - pi peri din-4-y1 ,
nmor phol i n((%yO Cr)a koxy,gt hi onor phol 1 no- C1- %rkgljlﬁoxy, pi perazin- 1- yl,
4- (phenyl - C1- C7- al kyl ) - pi perazi n-1-yl,
[ 4- ( CLS668-3al K W-J6-3i- Bitw Biziparakiny b GUri@i-2ay eyl mebhMB e ideTe—4.6-diamine
N, N°di - (Ci -C7- al kyl)-am no-Cl-G al kyl, N-nono- or
N, N-di - (G -Cral kyl ) -am no- G - Cral koxy, [4-(Cl-C7-
al kyl ) Ths pée gzmpoung 1§ podr=Cedlik @rglogy to the procedure described in Step 1.1. Title
[4-(C . f eRpsy [2@
1. br 2l o B e S i Yo R mp B oHNAER IR o
phenyl - C1- C7-al kyl, each R4 is, independently of the others,
Cl- C7-$ﬂeb\8|‘i,2:lﬁaMGElﬁiIzh@aHaka—Vhl@bﬂdiﬁfs—\ﬂ‘émﬁi%al koxy, - 99 - R5is
hydr ogen (preferred), d-C7-al kyl or phenyl-Cl-Cr7-al kyl, and n is O,
1, 2, 3, 4 or 5; or '
A suspension of 1-ethyl-4-(5-nitro-pyridin-2-yl)-piperazine (1.4 g) and Raney-Nickel (140 mg)

in MeOH (30 mL) is stirred for 10h at RT, under a hydrogen atmosphere. The reaction

mixture is filtered through a pad of celite and concentrated. The residue is purified by silica
gel column chromatography (DCM/MeOH/NH5*, 94:5:1) to afford the title compound as a
purple oil: ESI-MS: 207 1 [MH]; TLC: Ry = 0.26 (DCM/MeQH/NH, 94:5:1).

Step 31.3: 1-Ethyl-4-(5-nitro-pyridin-2-y)-piperazine
The title compound is. prepared in analogy to the procedure described in Step 30.3 but using
N-ethylpiperazine. The title compound: ES-MS: 237.1 [MH]: TLC: R, = 0.25

(DCM/MeOH/NH,™, 96:3:1).

Example 32: Soft Capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of any one of the
compounds of formuta IA mentioned in any one of the preceding Examples 1 to 29 or are
prepared as follows:

Composition
Active ingredient 250 ¢g
Laurcglycol 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

“o,,
Mo,
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pi perazin-1-yl, 4-(phenyl Cl-07-al kyl)-pi perazin-1-y1l;, N-nono- or
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Cl- C7- al koxy |I§V'9£§Eent  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, crass-linked (BASF, Germany). Aerosil® is silicon dioxide (Degussa,
Germany).
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is hydrogen, Y anR¥Z are N angs X is CH, or a conpound of the fornula
| A wherein RI is 44(1- ethyl perldln 4- yI) phenyl, R2 is hydrogen,

R3is nethyl, R4 ig 2- hIor and 3- and5rrethoxy, nis 4, RS
i s hydrogen, Rg,prd Zwa( \ih/r
(IA)
Y /Z
(RY),
Rz
wherein

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

and

wherein either

R'is phenyl that is substituted by hydroxy, phenyl-C,-C-alkyloxy, piperazin-1-yl or 4-(phenyl-
C-Cy-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-C4-C;-
alkyl, pyrrolidino-C4-Cy-alkoxy, 1-(C4-Cr-alkyl)-piperidin-4-yl, morpholino-C4-C;-alkoxy,
thiomorpholino-C4-C;-alkoxy, piperazin-1-yl, 4-(phenyl-C4-Cs-alkyl)-piperazin-1-yl, 4-(C-Cs-
alkyl)-piperazin-1-yl, [4-(C4-Cy-alkyl)-piperazin-1-yl]-C,-C;-alkyl, N-mono- or N,N-di-(C;-C5-
alkyl}-amino-C4-Cr-alkyl, N-mono- or N,N-di-(C,-C7-alkyl)-amino-C4-Cs-alkoxy, [4-(C4-Cy-
alkyl)-piperazin-1-yl]-C,-Cs-alkoxy, [4-(C4-C7-alkyl)-piperazin-1-yl]-carbonyl;

R*is hydrogen, C,-Cs-alkyl, C4-Cr-alkoxy or halo;

R® is hydrogen, C4-Cr-alkyl or phenyl-C,-C;-alkyl,

each R* is, independently of the others, C;-Cr-alkyl, halo-C;-Cr-alkyl, halo or C4-Cr-alkoxy,
R® is hydrogen {(preferred), C;-Cr-alkyl or phenyl-C,-C-alkyl,

andnis0, 1,2, 3,4o0r5;



a conmpound of the fornmula I A wherein Rl is

4- (4- et hyl - pi peazin-1-yl)-phenyl, R2 is hydrogen, R3 is ethyl, R4 is
2- and 6-chloro and 3- and 5-net hoxy, is 4, R5 is hydrogen, Y and Z
are Nand X is CH and/or or a conpound“6f the fornmula | A wherein R

i S 4-(4-ethyl-piperazine-1-carbonyl)-phenyl, R2 is hydrogen, R3 is
methyl, R4 is 2- and 6-chloro and 3- and 5-nmethoxy, nis 4, R51is
hydrogen, Y and Z are Nand Xis CH -101 - or mxtures of two or
nore conpounds of the forrmula A, or a salt or N-oxide thereof. 3. A
conpouna of the formula I A according to claim1 selected fromthe
group of conpounds consi sting of

é?ﬁb&?: g%é&%ﬁ(%fr%ﬂ%?#?ﬁ%{ég{gy%ﬁIror)]?y,dﬁhenyl C¥1:-Lé7-a3lkgloxy, plperazm [ ?4 (phenyﬁn

3- (2d6 b e0-alkyp)-BipSradinre yih Nixyie ndren WIN-di(G6C £ dliciyaimimeyC pOeally g rrotdingyC -
4
T AR T L Al G Bipetdip v ermpPln Gt rabP I iPRORNgine G by 6

édl ghl60ra1ko&y,54 cttg@;-mawyp.bﬁwmn -k {mtmwralkye)aalperiilg 1-yl]-C4-C7-alkyl, N- nionol- or
p;u(anill a%l ﬁo‘% % gﬂ‘aﬁy@- ﬁ?rﬁp 91'?7@?@39/ [)1 (&1-&3- Irllyl}piperaz{n 1 l?/l]l?) Za%lknoxy, [X (Cs-

3- (|2 6- ﬂnmm)pmpe&aﬁnw -yiRtdrberyyd; ph@h?h;)l{ﬁa{'][:-‘ﬁmbgoﬁé lﬁbth@ shibéiRuieyits méhtidhad
t 1
Y o o R SRS Y ra%acﬂwﬁjﬂom% SPGB SElaato i belg A GGy

1-

3-(

)-2- met tatkoxphenyl am nol - pyri m di n-4-y1} - 1- net hyl - ur ea,

3-(2, 6-di chl oro- 3, 5-di net hoxy- phenyl)-1-{6-[4-(4-ethyl-piperazin-|-yl
) - 3-fl uor o- phenyl am no] - pyrimdin-4-yl}-1-nethyl-urea,
3- ( 5- metRtax ydogen, 0 LGy aigt Gy Cr-pikexydrhaks; { 6- [ 3- chl or o- 4- (4- et hyl - pi pe
raz
1-{
}-3
3-(

azin-1-yl)- phenyl am no}-pyri m din-4-y1}-1-nethyl -urea,

6- 12-chl or o- 4- (4- et hyl - pi perazi n-1-y1) - phenyl am noi - pyri m di n-4-y1
- (2, BRds hidrogen, T, 5,-alkyret poeny-ghemakyt 1- net hyl - urea and

2, 6-di chl or o- 3, 5-di met hoxy- pheny1l) - 1- { 614- (4- et hyl - pi perazi n-1-y1)
- 2-fluoro-phenyl am no] - pyrimdin-4-yl}-1-methyl-urea; or a salt or

N- oxi de R*hehpdrbgen prefArredynap@ichiif ot frenlioCAD)-alkylA according to claim
1 selected fromthe group of conpounds consi sting of

1- (2-chl oro- 3, 5- di net hoxy- 6- et hyl - pheny1) - 3- {6 [4 (4-ethyl - pi perazin
-1-y1) - phenyndam no] pyri m di n-4-yl}-urea, -

3-(2-chl oro- 3 5-dj tho e
-1 -y1) - pheny¥tBsi ’hﬁ ‘W dﬁu‘ g{?iﬁgg%ﬁ%&%he}r L‘l?ﬂ”[eéf T-alkoxy and hglo fhe
proviso that at least one of each of C;-Cy-alkyl, C4-Cy-alkoxy and halo is present;

or nis 2 and one R* is halo-C;-Cr-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 C4-C;-alkoxy, is present;

ornis 3,4 or5and R* [ selected from halo, halo-C4-C;-alkyl and C4-Cs-alkoxy, with the
proviso that at least one of each of halo, halo-C4-Cy-alkyl and C¢-Cs-alkoxy is present;

or

Y and Z are N {nitrogen) and X is CH,
wherein either



3-(2-chl or o- 3, 5-di met hoxy- 6- net hyl - phenyl) - 1- {6-[ 4- ( 2- di net hyl am no-e
t hoxy) - phenyl am-no] - pyrimdi n-4-yl}-1-nethyl -urea,

3-(2-chl oro- 3, 5-di met hoxy- 6- et hyl - phen 1)-1-nmet hyl - (6-{442- (4-net hyl
- pi perazin-1-yl)- ethoxyl-phenyl am no}' yrimdin-4-yl)-urea,

3-(2-chl oro- 6-i odo- 3, 5- di net hoxy- pheny1) - 1- { 6- [ 4- (4- et hyl - pi perazin-1
-y1) - phenyl am no}- pyrimdin-4-yl}-1-nethyl-urea,

3-(2- chlm*rmsaqyadﬂmmhamnﬁsmfﬂtuwéd PhEG G ~dikflpidefaZid-1 g opr opyl - pi per
azin-1-y h‘gélen%? am noj - pyrl m di n-4-y1}-1- et hyl - ur ea,

3-(2-chi % met hoxy- 6- met hyl - phenyl ) - 146- ( 3- di met hyl ani nonet hy!|
- phenyl a?ﬁmhydrogeyrrl m di n- 4- yl] 1- net hyl - ur ea,

3-(2-chlor « 0= dj net ho net ( t.h p i n-
1-y1) - pﬁ@ﬁﬁléﬁﬁ'meﬁwq Ié ﬁth& %;i%rs,lehgf %@; ?iégil‘obyf aﬂky‘? aYo orp é &—glﬁoxy,
3-(2- chIR)”n@h@drth@h met hoxy- 6- et hyl - pheny1) - 1- net hy1- 1- { 6- [ 4- ( 2- pyr r ol
i di n-1-yl -ethagx yl am no] - pyri m di n-4-y1}-1- et hyl -urea,

3-(2- chlacglrdd1 '§q Xd? r£? %xy- 6- et hyl - pheny1) - 1- net hy1l- 1-{6-[ 3-f | uor o- 4-
(2-pyrrolidin-1-ylethoxy)-phenyl am no] - pyri m di n-4-y1}-1-met hyl - urea,
3-(2, 4-di chl or o- 5- met hoxy- 3-trifluoronethyl -phenyl)-1-{6-14-(4-ethyl-
pi per azi¥- 1- y1l) - phenyl am no] - pyri m di n-4-y1}-1-net hyl -urea and

3-(5- rretah@onyp@nﬂrdfmermmthhemeRy!s)4-02-:ﬁ16rp[héhr( 4-yﬁbimysky)ml-@avlaz? B-1-y

Uhet oof TVaSSRALBHBSURoB %7 BPharE otheast sor Ripefdl i £

sel ect echytircgen} Yiend Zarp NodncCXiOHNds consi sting of

1- (2, 6-di chl oro-3, 5-di net hoxy- phenyl) - 3-{614- ( 2- nor phol i n- 4-yl - et hoxy
) - phenyl am no] - pyri m di n-4-yl1}-urea,

3- (2, 6-dirchl or o- 3, 5- di et hoxy- phenyl ) - 1- net hyl - 1- {643 (4- et hyl - pi per

0 6 %ﬁ%@ e IS A SR R vIgERR bR Ry
) - phenyqu,md@;@hpﬁ? ismhethyl: RY i 2 afhd Gihiyrb abd 8aand 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)-phenyl, R? is hydrogen,
R® is methyl, R* is 2- and B8-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y and Z are
Nand Xis CH,

or
a compound of the formula 1A wherein R’ is 4-(2-morpholin-4-yl-ethoxy)-phenyl, 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-(1-ethyl-piperidin-4-yl)-phenyl, R? is hydrogen,
R® is methyl, R* is 2- and 8-chloro and 3- and 5-methoxy, n is 4, R® is hydrogen, Y and Z are
N and X is CH,

or



- 103 - 3-(2,6-dichloro- 3, 5-di net hoxy-phenyl)-1

-nmet hyl - 1- {614- ( 2- nor phol i n- 4-yl - et hoxy) -

phenyl am noi - pyri m di n-4-y1}-urea, 8
3-(2,6-dich|oro-3,5-dinethoxy-phenyl):f )

-{644- (1-ethyl - pi peridi n-4-y1)-phenyl am no) - pyri m di n4-yl)-1-met hyl -u
rea, 3-(2,6-dich|oro-3,5-dinethoxy-phenyl)-l

- et hyl - & ¢@ngotn( of therfprmpa i whetein R: iskd-Upttbyivdipasizine]-yl)-phenyl, R? is hydrogen,
pyrim dige.4- ELd; | 3= ) [oda| o - i hQxy- W )=

Py aa (45 dE RIVL B I i oole ey il sddr ik AP B ARAGAYY kid 2 are N
n- 4-yl ) -ahd stClylandfera; or a salt or N-oxide thereof. 6. A conpound
of the formula I A according to claim1l selected fromthe group of
conmpounds consi sting of

3- (2, 6-dirchl oro- 3, 5-di net hoxy- phenyl ) -1-{6-16- (4- et hyl - pi perazin-1-y1
) - pyridin: 3- ' - b dn-4- ik d7n o ¥ ) 2.
35 6 Sl BB Bl softfoia Th Wit s a4 Bh el . B3fbanvoheny) e
1- y1) - pyhydatigen3RYisamethy] R* isy2r iand Giainlote @nd 31ambbmydthaxyen js 4R’4as bydroger, Y
N- oxi de f ; narmaceuti cal preparation conprising a
conpouné%gﬁfgﬁéq?%¥§ﬁ$gﬁpA, or a pharmaceutically acceptable salt or

N- oxi de according to any one of clains 1 to 6 and at | east one

phar ”aceo‘r’trﬁiﬁﬁ}ésyof%%%ﬁgé Sortigbuln glroftheqt g fIpound of the formul a

| A, or a pharnmaceuti Ca accept abl'e 'sal't or N oxi de according to any
one of clains 1 to 6, for use in the treatnment of the animl or human

body, e;&%cgaﬁlokéﬁ%eg_llg?eﬁtqreat ment of di seases that respond to

inhibition'o e use of a conmpound of the formula IA or a
pharmaceutically acceptable salt or N-oxide according to claim1 for

the Ny aCkiis.gh sRehHRLTBERIL 1 GRlndBRAL TR I LRr Lhe (7 eat ment of

prot ei n Ki hase, especi a dependen i seases consi sting:
aut osomal dom nant human skel etal dysplasias classified as

rypochortip st n A dY By, dEkIna LR BHIERED AL AN Sl on

acant hosrd ni gri.cans ( SADDAN), thanatophoric dysplasia (TD),

wherein either

R'is phenyl that is substituted by hydroxy, phenyl-C4-Cy-alkyloxy, piperazin-1-y! or 4-(phenyl-
C;-C;-alkyl)-piperazin-1-yl; or phenyl that is substituted by (i} halo or C4-C;-alkoxy and in ad-
dition (ii) by hydroxy, phenyl-C4-C-alkyloxy, N-mono- or N,N-di-(C,-Cr-alkyl)}-amino-C4-Cs-
alkyl, pyrrolidino-C-C;-alkoxy, 1-(C4-Cy-alkyl)-piperidin-4-yl, morpholino-C,-C;-alkoxy,
thiomorpholino-C4-Cr-alkoxy, piperazin-1-yl, 4-(phenyl-C,-C;-alkyl)-piperazin-1-yl, 4-(C4-Cy-
alkyl)-piperazin-1-yl, [4-(C+-C;-alkyl)-piperazin-1-yl]-C4-Cs-alkyl, N-mono- or N,N-di-(C4-Co-
alkyl)-amino-C4-Cy-alkyl, N-mono- or N,N-di-(C,-C7-alkyl)-amino-C;-C;-alkoxy, [4-(C-Cs-
alkyl)-piperazin-1-yl]-C,-C-alkoxy, [4-(C+-Cr-alkyl)-piperazin-1-yl]-carbonyl;

R? is hydrogen, C,-Cr-alkyl, C;-Cr-alkoxy or halo;
R® is hydrogen, C4-Cs-alkyl or phenyl-C;-C;-alkyl,

each R*is, independently of the others, C,-C;-alkyl, halo-C4-Cs-alkyl, halo or C4-Cr-alkoxy,



- 104 - Muenke corona! craniosynostosis, Crouzon syndrome with
acanthosis nigricans and Pfeiffer syndronme; cancer, T-cell nediated
inflammatory or auto inmune disease nofglimted to rheumatoid
arthritis (RA) , collegen Il arthritis, multiple sclerosis (M),
system ¢ | upus erythematosus (SLE), psoriasis, juvenile onset

di abetes,, S ogren's disease, thyroid disease, sarcoidosis, autoinmune
uvei ti s,Riinhydasen Grefepade Crdistad er phesvtacCaeliase and nyast heni a
gravi s; Autosonal Dom nant Hypophosphatem ¢ Ri ckets (ADHR),
X-chronosone | inked hypophosphatem c rickets (XLH), tunor-induced
Ost eoral 3¢imais©@T103. 3, #idsdous dyspl asi a of the bone (FH); and obesity,
di abetes, netabolic syndrone, cardiovascul ar di seases, hypertension,
aberrant chol esterol and triglyceride |evels, dernatol ogical

di sorder®. 10. A nethod for the manufacture of a compound of the
formula IA R2 according to any one of clains 1 to 6, conprising

reacti ngR1an ani |l i ne conpound of the forrmula IIA,
is phenyl that is substituted by hydroxy, phenyl-C,-C;-alkyloxy, piperazin-1-yl, 4-(phenyl-

Cy-Cr-alkyl)-piperazin-1-yl; N-mono- or N,N-di-(C4-Cy-alkyl)-amino-C4-Cs-alkyl, pyrrolidine-C,-
Cr-alkoxy, 1-(C4-Cs-alkyl)-piperidin-4-yl, morpholino-C4-C-alkoxy, thiomorpholino-C,-C+-
alkoxy, 4-(C,-Cr-alkyl)-piperazin-1-yl, [4-(C+-Cr-alkyl)-piperazin-1-yl]-C4-Cs-alkyl, N-mono- or
N,N-di-(C4-C+-alkyl)-amino-C4-Cr-alkoxy, [4-(C4-Cr-alkyl}-piperazin-1-yl]-C4-Cs-alkoxy, [4-(Cy-
Cr-alkyl)-piperazin-1-yl]-carbonyl; or phenyl that carries one of the substitutents mentioned
so far in the present paragraph and in addition a substituent selected from halo and C4-C+-

alkoxy;

R?is hydrogen, C4-Cs-alkyl, C4-C;-alkoxy or halo;

R® is hydrogen, C4-Cs-alky! or phenyi-C4-C;-alkyl,

R® is hydrogen (preferred), C;-C-alkyl or phenyl-C;-C;-alkyl,
and
either nis 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;-Cy-alkyl, C4-C;-alkoxy and halo is present;

or nis 2 and one R* is halo-C4-Cr-alkyl, the other R* is C4-Cr-alkoxy;

ornis 3, 4 or 5 and R*is selected from halo, iodo and C-Cy-alkoxy, with the proviso

that at least one of each of halo, iodo and C4-Cs-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-C4-Cr-alkyl and C4-Cr-alkoxy is present;

or




H2ZN (Rin wherein R4 and n are as defined for a conmpound of the
formula 1A, with an amne of the formula Il11A, - 105 - RIR3 ||l HNXNH
I Y 6#Z (I111A) =100 -

a compound of the formula A wherein R' is 4-(2-morpholin-4-yl-ethoxy)-phenyl, 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-yimethyl)-phenyl, 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

a compound of the formula 1A wherein R' is 4-(2-morpholin-4-yl-ethoxy)-phenyl, 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-(1-ethyl-piperidin-4-yl)-phenyl, 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-(4-ethyl-pipeazin-1-yl)-phenyl, 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 IA wherein R is 4-(4-ethyl-piperazine-1-carbonyl)-phenyl, 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;



R2 wherein R1, R2, R3, X, Y and Z are as defined for a conpound of
the formula IA "in the presence of a bisreactive carbonic acid
derivative. -101 -

or mixtures of two or more compounds of the formula 1A;
or a salt or N-oxide thereof.

3. A compound of the formula A according to claim 1 selected from the group of compounds
consisting of
1-[6-(4-benzyloxy-phenylamino)-pyrimidin-4-yl]-3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-
methyl-urea,
3-(2,8-dichloro-3,5-dimethoxy-phenyl)-1-[6-(4-hydroxy-phenylamino)-pyrimidin-4-yi]-1-methyl-
urea,
1-{6-[4-(4-benzyl-piperazin-1-yl)-phenylaminc]-pyrimidin-4-yl}-3-(2,6-dichloro-3,5-dimethoxy-
phenyl)-1-methyl-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-methyl-1-{6-(4-piperazin-1-yl-phenylamino)-
pyrimidin-4-_yi]-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl}-1-{6-[2-flucro-4-(2-pyrrolidin-1-yl-ethoxy)-
phenylaminol-pyrimidin-4-yl}-1-methyl-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyi}-1-{6-[4-{4-ethyl-piperazin-1-yl}-2-methoxy-
phenylamino]-pyrimidin-4-yl}-1-methyl-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yi)-3-fluoro-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea,
3-(5-methoxy-3-trifluoromethyl-phenyl}-1-{6-[3-chloro-4-(4-ethyl-piperazin-1-yl)-
phenylamino}-pyrimidin-4-yl}-1-methyl-urea,
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 and
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yl)-2-flucro-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea;

or a salt or N-oxide 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-methyil-phenyl}-3-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-urea,
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3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-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,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-1-methyl-(6-{4-[2-(4-methyl-piperazin-1-yl)-
ethoxy]-phenylamino}-pyrimidin-4-yi)-urea,

3-(2-chIoro-.G-iodo-S,S-dimethoxy-phenyl)-1 -{6-[4-(4-ethyl-piperazin-1-yl}-phenylamino}-
pyrimidin-4-yi}-1-methyi-urea,
3-(2-chloro-3,5-dimethoxy-6-methyi-phenyl)-1-{6-[4-(4-isopropyl-piperazin-1-yi)-
phenylamino]-pyrimidin-4-yl}-1-methyl-urea,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl}-1-[6-(3-dimethylaminomethyl-phenylamino)-
pyrimidin-4-yl]-1-methyl-urea,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl}-1-{6-[3-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-1-methyl-1-{6-[4-(2-pyrrolidin-1-yl-ethoxy)-
phenylamino]-pyrimidin-4-yi}-1-methyl-urea,
3-(2-chloro-3,5-dimethoxy-6-methyl-phenyl)-1-methyl-1-{8-[3-flucro-4-(2-pyrrolidin-1-yl-
ethoxy)-phenytamino]-pyrimidin-4-yI}-1-methyi-urea,
3-(2,4-dichloro-5-methoxy-3-triflucromethyl-phenyi)- 1-{6-[4-(4-ethyl-piperazin-1-yl}-
phenylamino]-pyrimidin-4-yl}-1-methyl-urea and
3-(5-methoxy-3-trifluoromethyl-phenyl)-1-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-1-methyl-urea;

or a salt or N-oxide thereof.

5. A compound of the formula |A according to claim 1 selected from the group of compounds
consisting of
1-(2,6-dichloro-3,5-dimethoxy-phenyl)-3-{6-[4-(2-morpholin-4-yl-ethoxy)-phenylamino]-
pyrimidin-4-yi}-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-methyl-1-{6-[3-(4-methyi-piperazin-1-yimethyl)-
phenylamino]-pyrimidin-4-yl}-urea,
3~(2,6-dichloro-3,5-dimethoxy-phenyl}-1-{6-[3-(4-ethyl-piperazin-1-yi)-phenylaminc]-
pyrimidin-4-yl}-1-methyi-urea,
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3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-methyl-1-{6-[4-(2-morpholin-4-yl-ethoxy)-
phenylamino]-pyrimidin-4-yi}-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(1-ethyl-piperidin-4-yl)-phenylamino}-pyrimidin-
4-yl}-1-methyi-urea,
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-ethyl-1-{6-[4-(4-ethyl-piperazin-1-yl)-phenylamino]-
pyrimidin-4-yl}-urea; and
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[4-(4-ethyl-piperazine-1-carbonyl)-phenylaming]-
pyrimidin-4-yl}-1-methyl-urea;

or a salt or N-oxide thereof.

8. A compound of the formula IA according fo claim 1 selected from the group of compounds
consisting of
3-(2,6-dichloro-3,5-dimethoxy-phenyl)-1-{6-[6-(4-ethyl-piperazin-1-yi)-pyridin-3-ylamino]-
pyrimidin-4-yl}-1-methyl-urea; and
3-(2,8-dichloro-3,5-dimethoxy-phenyl)-1-{6-[6-(4-isopropyl-piperazin-1-yl}-pyridin-3-ylamino]-
pyrimidin-4-yl}-1-methyl-urea,

or a salt or N-oxide thereof.

7. A pharmaceutical preparation comprising a compound of the formula IA, or a
pharmaceutically acceptable salt or N-oxide 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 or N-oxide 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 |A, or a pharmaceutically acceptable salt or N-
oxide according to claim 1 for the manufacture of a pharmaceutical preparation for the
treatment of protein kinase, especially FGFR, dependent diseases consisting:

autosomal dominant human skeletal dysplasias classified as craniosynostosis syndromes
and dwarfism syndromes and including hypochondroplasia, severe achondroplasia with
developmental delay, acanthosis nigricans (SADDAN), thanatophoric dysplasia (TD),
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Muenke coronal craniosynostosis, Crouzen syndrome with acanthosis nigricans and Pfeiffer
syndrome;

cancer, T-cell mediated inflammatory or auto immune disease not limited to rheumatoid
arthritis (RA) , collegen Il arthritis, multiple sclerosis (MS), systemic lupus erythematosus
(SLE), psoriasis, juvenile onset diabetes, Sjogren’s disease, thyroid disease, sarcoidosis,
autoimmune uveitis, inflammatory bowel disease, celiac disease and myasthenia gravis;
Autosomal Dominant Hypophosphatemic Rickets (ADHR), X-chromosome linked
hypophosphatemic rickets (XLH), tumor-induced Osteomalacia (T10}, fibrous dysplasia of
the bone (FH); and

obesity, diabetes, metabolic syndrome, cardiovascular diseases, hypertension, aberrant
cholesterol and triglyceride levels, dermatological disorders.

10. A method for the manufacture of a compound of the formula 1A
R1 R3

R \IY/ /\Z( T \@ (1a)

(R4,
Ra
according to any one of claims 1 to 6, comprising
reacting an aniline compound of the formula llA,
H,N
(HA)

(R%),
wherein R* and n are as defined for a compound of the formula IA, with an amine of the
formula 1A,



R1 R3
| |
HN X NH
| ~3
‘Y\Wﬁ;z
R2
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(lIA)

wherein R', R? R®, X, Y and Z are as defined for a compound of the formula 1A, in the

presence of a bisreactive carbonic acid derivative.




