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pyri m di nyl am nobenzam des, processes for the preparation thereof,
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conbi nation with one or nore other pharmaceutically active conpounds for the
therapy of a disease which responds t-d-an inhibition of protein kinase
activity, especially a neoplastic disease, in particular |eukaem a, and a
met hod for the treatnent of such a disease. Background of the invention
Protei n khnispasof(TPkEinediaegzymes whi ch catal yze the phosphorylation of
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pyri m di nyl am nobenzam de cl ass

in view of the large number of protein kinase inhibitors and the multitude of proliferative and
other PK-related diseases, there is an ever-existing need to provide novel classes of
compounds that are useful as PK inhibitors and thus in the treatment of these PTK related
diseases. What is required are new classes of pharmaceutically advantageous PK inhibiting
compounds. '

The Philadelphia Chromosome is a hallmark for chronic myelogenous leukaemia (CML) and
carries a hybrid gene that contains N-terminal exons of the ber gene and the major C-
terminal part (exons 2—11) of the c-abl gene. The gene product is a 210 kD protein (p210
Ber-Abl). The Abl-part of the Ber-Abl protein contains the abl-tyrosine kinase which is tightly
regulated in the wild type c-abl, but constitutively activated in the Ber-Abl fusion protein. This
deregulaied tyrosine kinase interacts with multiple cellular signalling pathways leading to
transformation and deregulated proliferation of the cells (Lugo et al., Science 247, 1079
[1990]).

General description of the invention

it has now been found that various compounds of the pyrimidinylaminobenzamide class
show inhibition of protein kinase activity. The compounds of formula |, described below in



show i nhibition of protein kinase activity. The conpounds of formula I,
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and c-Kit, as well as conbinations of two or nore of these; In € case of
novel pyrim di nyl ani nobenzani des accorédi-ng to the invention, the conpounds
are appropriate for the inhibition of these and/or other protei n ki nases,
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whi ch gr offf819M8%each case are unsubstituted or nono- or pol ysubstituted;
and R3 represents hydroxy, |ower alkoxy, acyloxy, carboxy, |ower
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wherein

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R represents hydrogen, lower alkyl, optionally substituted by one or more identical or
different radicals R, cycloalkyl, benzcycloatkyl, heterocyclyl, an aryl group, or a mono- or
bicyclic heteroary!l group comprising zero, one, two or three ring nitrogen atoms and zero or
one oxygen atom and zero or one sulfur atom, which groups in each case are unsubstituted
or mono- or polysubstituted;

and Rs represents hydroxy, lower alkoxy, acyloxy, carboxy, lower alkoxycarbonyl, carbamoyt,
N-mono- or N,N-disubstituted carbamoyl, amino, mono- or disubstituted amino, cycloalkyl,
heterocyclyl, an aryl group, or a mono- or bicyclic heteroaryl group comprising zero, one, two
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atons and zero or one oxygen atom and zero or one sulfur atom which qgﬂ%ﬁ@
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preferably as enantioner-pure diastereoners. The invention relates also to
possi bl e tautoners of the-conpounds of formula I. Lower alkyl is preferably
al kyl wi tRy represendginydrogshulgivacgitylugs helegemd i ncl uding 7, preferably from5 JAN
2007 WD 2004/005281 PCT/ EP2003/ 007198 -4- and including 1 to and including

4, and is linear or branched; preferably, |lower alkyl is butyl,
and a N-oxide or a pharmaceutlcally acceptable salt of such a compound.

The general terms used hereinbefore and hereinafter preferably have within the context of
this disclosure the following meanings, unless otherwise indicated:;

The prefix "lower” denotes a radical having up to and including a maximum of 7, especially
up to and including a maximum of 4 carbon atoms, the radicals in question being eijther linear

or branched with single or multiple branching.

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.

Any asymmetric carbon atoms may be present in the (R)-, (S)- or (R,S)-configuration,
preferably in the (R)- or (S)-configuration. The compounds may thus be present as mixtures
of isomers or as pure isomers, preferably as enantiomer-pure diastereomers.

The invention relates also to possible tautomers of the compounds of formula 1.

Lower alky! is preferably alkyl with from and including 1 up to and including 7, preferably from




such as n-butyl, sec-butyl, isobutyl, tert-butyl, propyl, such as n-propyl
or isopropyl, ethyl or nethyl. Preferably | ower alkyl is nethyl, prongAQQm7
tert-butyl. Lower acyl is preferably fornyl or |ower alkylcarbonyl [

particul ar Wée0¢4/0052%m aryl group is an aromatic radical lﬁ?ynd to
the nolecule via a bond |ocated at an aromatic ring car bon atom
radical. In a preferred enbodinent, ary#-is an aromatic radical having 6 to

14 carbon atons, especially phenyl, naphthyl, tetrahydronaphthyl, fluorenyl
or phenanthrenyl, and is unsubstituted or substituted by one or nore,
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am di no, guanidino, u reldo, nercapto, sulfo, |lower alkylthio, phenylthio,
phenyl - | okmrer abyt is iréfiecabiyl fowey or eiveyalisrieatyanyh irogarticmles ecatyiky | sul fi nyl ,
phenyl sul finyl, phenyl-lower alkylsulfinyl, |ower alkylphenylsulfinyl,
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car bonyl nawmen¥néﬂm1§,L @é@ﬁmﬁ.}l‘n&w Ehéﬁrlsﬁlforﬁf BHé/rQ)l{?gﬁP@kﬁédufohﬁ%ﬁéf boxy,

especi al I'y " ‘owe OXyc ropoxy car bonyl
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car banoy| eéﬁeag@qﬁtﬁfowm&ﬁ&e@,wd@mmyab@bbra (eB(Q)H) éwrbcy Qal alth&HY br OF

I so-pr opyl am'no; |lower a m no; - | ovver al kyl am no,
e.g. ?W heteraarybgrowr a%f;éwaﬁ?'hﬁe“q ‘B‘%ﬂ rboél\’q(%tl adipcent f-alpmeof e g rolidino
or pi per i glichas mefhyRshe dx@aANib aitee piafardbly |§he@yl REPhEHYDOI t8Pahydasnaphthyl,
azaal kyl enhelchalrrpeggh caseqs 9191 %Eéau Is{.i!tuted of %hg@n ently sugAiNuteg gy ong or two
substituents selected from the group comprising halogen, especially fluorine, chlorine, or
bromine; hydroxy; hydroxy etherified by lower alkyl, e.g. by methyl, by halogen-lower alkyl,
e.g. trifluoromethyl, or by phenyl; lower alkylene dioxy bound to two adjacent C-aioms, e.g.
methylenedioxy, lower alkyl, e.g. methyl or propyl; halogen-lower alkyl, e.g. frifluoromethyl;
hydroxy-lower alkyl, e.g. hydroxymethy! or 2-hydroxy-2-propyl; lower alkoxy-lower alkyl; e.g.
methoxymethyl or 2-methoxysthyl; lower alkoxycarbonyl-lower alkyl, e.g. methoxy-
carbonylmethyl; lower alkynyl, such as 1-propynyl; esterified carboxy, especiaily lower
alkoxycarbonyl, e.g. methoxycarbonyl, n-propoxy carbony! or iso-propoxy carbonyl; N-mono-
substituted carbamoyl, in particular carbamoy! monosubstituted by lower alkyl, e.g. methyl, n-
propyl or iso-propyl; amino; lower alkylamino, e.g. methylamino; di-lower alkylamino, e.g.
dimethylamino or diethylamino; lower alkylene-amino, e.g. pyrrolidine or piperidino; lower
oxaalkylene-amino, e.g. morpholino, lower azaalkylene-amino, e.g. piperazino, acylamino,



WD 2004/ 005281 PCT/ EP2003/ 007198 -5- e.g. acetylam no or benzoyl am no; | ower
al kyl sul fonyl, e.g. nethylsulfonyl; sulfanoyl; or phenyl sul fonyl. A*SdANZ%?
cycl oal kyl group is preferably cycl opropyl, cyclopentyl, cyclohexyl or

cycl ohept ylWoapd/ons2g1 be unsubstituted or substituted bﬁwﬁﬂﬁuﬂﬁmgﬁ
especially one or two, substitutents selected fromthe group de ned above
as substitutents for aryl, nost preferdbly by |ower alkyl, such as methyl,

| ower al koxy, such as net hoxy or ethoxy, or hydroxy, and furt her by oxo or
fused to a benzo ring, such as in benzcycl opentyl or benzcycl ohexyl.
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pr ef er abl %ﬂ%hl where one or nore, especially up to three, substituents
may be p F*lnarily fromthe group selected from hal ogen, especially
fluorine, an1no Nl ower al kyl ami no, N, N-di -1 ower alkylanino N—Iomer

al kanoyl g,
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2- pheny! a Bbhzd L Buchl dedin B¥hzcySosdhhRer Behedytloheld@nzoyl ; substituted benzoyl,
wherein the phenyl radical is especially substituted by one or nore,

preferably one or two, substituents selected fromnitro, am no, hal ogen,
N- | ower Eﬁdb}fdltalﬁti Alkyl lNaNyl(ﬁs-ldmmlﬁnedaéépyéblalm ier dip] peelfyrably yesiyl; viridena/, | ower

al koxycarbo | o aIk arb
al koxycar%mﬂ%? s \g"gluﬂ t? %ﬁ%@&ept{% #‘%SQLTH B@F&?L‘?ﬁb‘ﬁeﬁo”@spem ally
subst i t utsetkctad fomehabogenpespecipiyefiueriady Ia;nmm H-IawertaugfjarmudnsN Ntd»EMes s el ected
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hydr oxy, Ccyano, 'car 1 ower anoy

car banoyIpheaykébvies attpmcerb@bvlyTWUthyhbleypml!morefsrtaﬂq as N et hyI arri no,
hydr oxy- | ower al kyl am no, such as 2-hydroxyethyl am no or 2- hydroxypropyl,
| ower al koxy |ower al kyl, such as methoxy ethyl, phenyl-Iower alkylam no,

such as BégipyPegisubstituigdiangne is@rpecially RyingrAubgituteg BYu eng Priwgvedicals sgjected | ower

al kyl am ngye eﬂwéﬂwibrdr@%ﬂ@wwnmwkmm asIneuB; @Hﬁ%@ﬁlwpswﬁ%h as
acetyl am no, substi f uent aﬁgeCt d fromthe conprising

benzoyl ar '?'Y(S"%ﬁtﬁﬂh'QWﬁ alkxdowey SRR SHY ph TR aH‘M‘eS%é’ﬁyl

radi cal ipenpash2-pReFlctsy; mettwranbyl,t@dh as amﬂﬁn@éﬂl }Guﬁ!;thﬁtbﬂ bbﬁz@g‘l by nitro or

glmk;lo amo :s[@al STy &pgr%l/l ra%e cal is espemally suéms?W?ed by or?t/a or more pryérabﬁi/ one o\'\%
substltuents selected from nitro, amino, halogen, N-lower alkylamino, N,N-di-lower
alkylamino, hydroxy, cyano, carboxy, lower alkoxycarbeonyl, lower alkanoyl, and carbamoyl;
and phenyl-lower alkoxycarbonyl, wherein the phenyl radical is unsubstituted or especially
substituted by one or more, preferably one or two, substituents selected from nitro, amino,
halogen, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy, cyano, carboxy, lower
alkoxycarbonyl, lower atkanoyl, and carbamoyl; and is preferably N-lower alkylamino, such
as N-methylamino, hydroxy-lower alkylamino, such as 2-hydroxyethylamino or 2-
hydroxypropyl, lower alkoxy lower alkyl, such as methoxy ethyl, phenyl-lower alkylamino,
such as benzylamino, N,N-di-lower alkylamino, N-phenyl-ower alkyl-N-lower alkylamino,
N,N-di-fower alkylphenylamino, lower alkanoylamino, such as acetylamino, or a substituent
selected from the group comprising benzoylamino and phenyl-lower alkoxycarbonylamino,
wherein the phenyl radical in each case is unsubstituted or especially substituted by nitro or
amino, or also by halogen, amino, N-lower alkylamino, N,N-di-lower alkylamino, hydroxy,
cyano, carboxy, lower alkoxycarbonyl, lower alkanoyl, carbamoyl or aminocarbonylamino.



cyano, carboxy, |ower al koxycarbonyl, |ower al kanoyl, carbanoyl or
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Di substituted amno is also | ower al kyl ene-am no, e.g. pyrrolidino,
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or lower azaal kyl ene-am no, e.g. piperazino or N-substituted piperazino,
such as N-nethyl pi perazino or N net hofycar bonyl pi perazi no. Hal ogen is
especially- fluorine, chlorine, brom ne, or iodine, especially fluorine,
chlorine, or bromne. Etherified hydroxy is especially C8-C20al kyl oxy, such
as n- dec pisokstitutbdamimods kles jowep alidlens-aine, e.gunirolidiner2tdxopyryolidinboxy,
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I s subst bi cyclic hetero- aryl conprising one or two
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such as 1 H—|n1dazol 1-yl, pyrrolyl, benzim dazofyl, such as
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especi al pyrim di nyl, pyrazinyl, isoquinolinyl, especiall

3-isoqui GFWW%I qui nol i nyl |ndonI or thiazolyl. Esterified hydroxy is
especially | over alkanoyloxy, benzoyl oxy, |ower al koxycarbonyl oxy, such as

tert-but henyl K b | h
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Esterified hydroxy is especially lower alkanoyloxy, benzoyloxy, lower atkoxycarbonyloxy,
such as tert-butoxycarbonyloxy, or phenyl-lower alkoxycarbonyloxy, such as
benzyloxycarbonyloxy.

Esterified carboxy is especially lower alkoxycarbonyl, such as tert-butoxycarbonyl, iso-
propoxycarbonyl, methoxycarbonyl or ethoxycarbonyl, phenyl-lower alkoxycarbonyl, or
phenyloxycarbonyl.

Alkanoyl is primarily alkylcarbonyl, especially lower alkanoyl, e.g. acetyl.

N-Mono- or N,N-disubstituted carbamoy! is especially substituted by one or two substituents
independently selected from lower alkyl, phenyl-lower alkyl and hydroxy-lower alkyl, or lower
alkylene, oxa-lower alkylene or aza-lower alkylene optionally substituted at the terminal
nitrogen atom.

A mono- or bicyclic heteroaryl group comprising zero, one, two or three ting nitrogen atoms
and zero or one oxygen atom and zero or one sulfur atom, which groups in each case are
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In another preferred embodiment, the pyrimidinyl radical is substituted by hydroxy both in

position 2 and 4 and hence exists in several tautomeric forms, e.g. as pyrimidine~(1H,
3H)2,4-dione.

Heterocyclyl is especially a five, six or seven-membered heterocyclic system with one or two
heteroatoms selected from the group comprising nitrogen, oxygen, and sulfur, which may be
unsaturated or wholly or partly saturated, and is unsubstituted or substituted especially by
lower alkyl, such as methyl, phenyl-lower alkyl, such as benzyl, oxo, or hetercaryl, such as 2-
piperazinyl; heterocyclyl is especially 2- or 3-pyrrolidinyl, 2-oxo-5-pyrrolidinyl, piperidinyl, N-
benzyl-4-piperidinyl, N-lower alkyl-4-piperidinyl, N-lower alkyl-piperazinyl, morpholinyl, e.g. 2-
or 3-morpholinyl, 2-oxo-1H-azepin-3-yl, 2-tetrahydrofuranyl, or 2-methyl-1,3-dioxolan-2-yl.

Salts are especially the pharmaceutically acceptable salts of compounds of formula I



or 3-norpholinyl, 2-oxo-1H azepin-3-yl, 2-tetrahydrofuranyl,
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PCT/ EP2003/W0?24880528 Such salts are formed, for exanpl @crag@shsraddi tion
salts, preferably with organic or inorganic acids, from conpounds of
formula | with a basic nitrogen atom -&specially the pharmaceutically
acceptabl e salts. Suitable inorganic acids are, for exanple, hal ogen acids,
such as hydrochloric acid, sulfuric acid, or phosphoric acid. Suitable
organic acids are, for exanple, carboxylic, phosphonic, sulfonic or
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salts, for example sodium, potassium, magnesium or calcium salts, or ammonium salts with
ammeonia or suitable organic amines, such as tertiary monoamines, for example triethylamine
or tri{2-hydroxyethyllamine, or heterocyclic bases, for example N-ethyl-piperidine or N,N'-
dimethylpiperazine.

When a basic group and an acid group are present in the same molecule, a compound of
formula 1 may also form internal saits.

For isolation or purification purposes it is also possible to use pharmaceutically unacceptable
salts, for example picrates or perchlorates. For therapeutic use, only pharmaceutically
acceptable salts or free compounds are employed (where applicable in the form of
pharmaceutical preparations), and these are therefore preferred.

In view of the close relationship between the novel compounds in free form and those in the
form of their salts, including those salts that can be used as intermediates, for example in the
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and those in the formof their salts, including those salts that can .'P%N 2007
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PCT/ EP2003/ 9028030581 purification or identification of Itéﬁl;}?qﬁ%ngé)rrpounds
any reference to the free compounds hereinbefore and hereina istob
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descri bed by Bhat et at., J Biol Chem 272,16170-5 (1997). A protein of 37
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chel ate I el hb R ' exchange colum with a yield of 1-2 ng/L
of Sf9 ce Ids%.g&'bt?ﬁgb%url E@ygw?%fngﬁe | kinase Is >90% as judged by SDS- PAGE

after Coomassle blue staining. The assay contains: c-Abl kinase (50 ng), 20
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Ber- ADi Ala,Glu,Lys, Tyr-6:2:5:1 (Poly-AEKY, Sigma P1152) in the presence of 1% DMSO, total

volume of 30 uL.. Reactions are terminated by adding 10 ul. of 250 mM EDTA, and 30 uL of
the reaction mixture is transferred onto Immobilon-PVDF membrane (Millipore, Bedford, MA,
USA) previously soaked for 5 min with methanol, rinsed with water, then soaked for § min
with 0.5% HzPO; and mounted on vacuum manifold with disconnected vacuum source, After
spotting all samples, vacuum is connected and each well rinsed with 200 uL. 0.5 % H3PO,.
Membranes are removed and washed on a shaker with 0.5% HPO4 (4 times) and once with
ethanol. Membranes are counted after drying at ambient temperature, mounting in Packard
TopCount 96-well frame, and addition of 10 uL/well of Microscint TM (Packard).

Test for activity against Ber-Abl. The murine myeloid progenitor cell line 32Dcl3 transfected
with the p210 Ber-Abl expression vector pGDp210Ber/Abl (32D-ber/abl) was obtained from J.
Giiffin (Dana Faber Cancer Institue, Bosten, MA, USA). The cells express the fusion Ber-Abl
protein with a constitutively active abl kinase and proliferate growth factor independent. The
cells are expanded in RPMI 1640 (AMIMED)}, 10% fetal calf serum, 2 mM glutamine (Gibco)
{,complete medium”), and a working stock Is prepared by freezing aliquots of 2 x 10° cells
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for 45 morr] compoun%rpreated cells (20 ug total protein per well) for 3-4 h at 4°C. After 3 washings, 50
uliwell anti-phosphotyrosine Ab PY20{AP} labeled with alkaline phosphatase {Zyrmed)
diluted to 0.2 ug/mL in blocking buffer is added and incubated over night (4°C). For all
incubation steps the plaies are covered with plate sealers (Costar). Finally, the plates are
washed another three times with washing buffer and once with deionized water before
addition of 90 uL/well of the AP-substrate CDPStar RTU with Emerald H. The plates, now
sealed with Packard TopSeal™-A plate sealers, are incubated for 45 min at room
temperature in the dark and luminescence is quantified by measuring counts per second
(CPS) with a Packard Top Count Microplate Scintillation Counter (Top Count).

The difference between the ELISA-readout (CPS) obtained for with the lysates of the
untreated 32D-Ber/Abl cells and the readout for the assay-background (all components, but
without cell lysate) is calculated and taken as 100% reflecting the consiitutively
phosphorylated Ber-Abl protein present in these cells, The activity of the compound on the

Bor-Abi kinase activity is expressed as psrcent reduction of the Ber-Abl phosphorylation. The
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range of
Packard TopCount Manifold and the radicactivity measured after the addition of 10 uL

Microscint® (B-scintillation counter liquid). ICsy-values are determined by linear regression
analysis of the percentages for the inhibition of each conipound in at least four
concentrations {as a rule 0.01, 0.1, 1.0 and 10 pmol). The ICs-values that can be found with
compounds of formula | are in the range of 1 to 10°000 nM, preferably in the range of 1 to
100 nM.

The inhibition of VEGF-induced KDR-receptor autophosphorylation can be confirmed with a
further in vitro experiment in cells: ransfected CHO cells, which permanently express human
VEGF receptor (KDR), are seeded in complete culture medium with 10% fetal calf serum (FCS)
in 6-well cell-cuiture plates and incubated at 37°C under 5% CO, until they show about 80%
confluency. The compounds to be tested are then diluted in culture medium (without FCS, with
0.1% bovine serum albumin) and added to the cells. (Controls comprise medium without test
compounds). After two hours of incubation at 37°C, recombinant VEGF is added; the final
VEGF concentration is 20 ng/mL). After a further five minute incubation at 37°C, the cells are
washed twice with ice-cold PBS (phosphate-buffered saline} and immediately lysed in 100 pl
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A compound of formula | or a N-oxide thereof inhibits to varying degrees also other tyrosine
kinases involved in signal transduction which are mediated by trophic factors, for example
Ber-Abt and Abl kinase, Arg, kinases from the Src family, especially ¢-Src kinase, Lck, and
Fyn; also kinases of the EGF family, for example, c-erbB2 kinase (HER-2), c-erbB3 kinase,
c-erbB4 kinase; insulin-like growth factor receptor kinase (IGF-1 kinase), especially members
of the PDGF-receptor tyrosine kinase family, such as PDGF-receptor kinase, CSF-1-receptor
kinase, Kit-receptor kinase and VEGF-receptor kinase; and also serine/threonine kinases, all
of which play a role in growth regulation and transformation in mammalian cells, including
human cells.

The inhibition of c-erbB2 tyrosine kinase (HER-2) can be measured, for example, in the
same way as the inhibition of EGF-R protein kinase, using known procedures.



nM A conmpound of formula | or a N-oxide thereof inhibits to varying degrees
al so other tyrosine kinases involved in signal transduction which ares jAN 2007
medi ated by trophic factors, for exanple Bcr-Abi and Abi kinase, Arg,

ki nases frdwoumymﬁnslfanlly, especially c-Src kinase, LGgr@ighsoiby 2@l so

ki nases of the EGF famly, for exanple, c-erbB2 kinase (HER-2), c-erbB3

ki nase, c-erbB4 kinase; insulin-like-d8owth factor receptor kinase (I1GF-1

ki nase), especially nenbers of the PDG--receptor tyrosine kinase famly,
such as PDG--receptor kinase, CSF-1 -receptor Kkinase, Kit-receptor kinase
and VEGF-receptor kinase; and al so serine/threonine kinases, all of which

I ' |1
Py, = i Rasl filed SlbE ] O RIN A BRAEL B AR 0 D AITS B LS,
can be neberapastic effioacycocnangially,against dieordeys fepandgntas préteinikitsish, aspeciallyf EGF- R

protein Uid nown procedures. -5JAN 2007 WD 2004/005281
PCT/ EPZOSJ:#@%%VSS e%geé(m the basis of these studies, a conpound of formula

| according to the invention shows therapeutic efflcacy especi al | y agai nst

di sorder %rﬁﬁ@%ﬂ&i@ Bf them eﬁ&é&yeasnnﬂﬁbata@ss& veeaqo@eé,ﬁbﬂ %ros’ﬂl‘e‘kln‘a&@é&ﬁﬁtﬁ’%éj' seases.
On the basis of their efficacy as_inhibitors G--r ecept or tyrosme

ki nase a@PWP?@ﬂSC{fH@ forytg, birprs Wh‘P%@ef%‘?V}’mPBb'POCbY%?ﬁ'P@P? arehvhifer ¢ he
growt h ofgxhinprdemRaviduirmnd namaemu;seaéasrass&me détbfasated uRgiegEeRs! a
nunber of dis ases associ ated ere ene ecially
di seases H o)ameieg) 1 i %U?‘é‘f""ﬁ% r|58 % & g@'ﬁﬁﬁ*’?"?*’é‘?‘?ﬁaﬁ #t es, such
ﬁs di abejti)a}betmts mnnmpaﬂmdir)age-rrela'@dmaeh!atdegenmmhﬂ)srbﬁmeﬁaﬁnn@?bl?ﬁm? ,asi s,
aemangi obl.as e oliferativ
i sor der S0t feenglb i, S a Ui SR BloiEuye 5 Bdts duch B oGk g1 ton”
nephr opatd:geasem kiggdiabeticmephiopstby.anaighant nephrosdlanosis; tmombotaTgicmanyibpathy
S on" o0 Syfiolb@ EParRDnf BleShir, Besr! Flft@ﬁﬂrfa?ﬁrﬂétb ¥ rbill LROIEY Qhoh Jienal di sease,

such as oneru especl nesangl eratrv
gl oner ul cglwmwlpm@ﬂtm@émiqﬂw m,esanm@wltferawm@on@ﬂmn@thaemn@mur@pmimy,

hyper t ensyNGoREPRARSE |n@ﬁl’§}§ybé?thy, %&Meﬂ@i@e né}fh?&{:ieﬁdms éﬁégﬁ%‘; herja) aut ol mmune

di seases, "di abet es, endonetri osi s hroni ¢ ast ecially
neopl ast iestefasisad@einragie disepger diab e‘E&tenﬁP@@nPﬁﬁlI@Bfﬁ"ﬁ’sﬁSﬁmﬂ @f‘ﬂéﬁpeclaﬂiqw d

tunmors”, Repe&icalidersed BORBURNGRY, B@t?dldihge&cekiat&anlﬂaﬁﬁer bightubrst, lebpeblally such as
especi al | colon, 1ung cancer %es'poc?m ally

br east can
T o ithospusa et B, KPR Gt o1t i 26 SERai roRsfgararscancer of tha

colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or Kaposi's
sarcoma. A compound of formula I (or an N-oxide therzof) inhibits the growth of tumours and
is especially suited to preventing the metastatic spread of tumors and the growth of

micrometastases.

A compound of formula | can be administered alone or in combination with one or more other
therapeutic agents, possible combination therapy taking the form of fixed combinations or the
administration of a compound of the invention and one or more other therapeutic agents
being staggered or given independently of one another, or the combined administration of
fixed combinations and one or more other therapeutic agents. A compound of formula | can
besides or in addition be administered especially for tumor therapy, such as leukaemia
therapy, in combination with chemotherapy, radiotherapy, immunotherapy, surgical
intervention, or a combination of these, Long-term therapy is equally possibie as is adjuvant
therapy in the context of other treatment strategies, as described above. Other possible
treatments are therapy to maintain the patient’s status after tumor regression, or even
chemopreventive therapy, for example In patients at risk.
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With the groups of preferred compounds of formula | and N-oxides thereof mentioned

hereinafter, definitions of substituents from the general definitions mentioned hereinbefore

may reasonably be used, for example, to replace more general definitions with more specific

definitions or especially with definitions characterized as being preferred.
In particular, the invention relates to compounds of formula |, wherein

R, represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, acyloxy-lower alkyl, carboxy-
lower alkyl, lower alkoxycarbonyl-lower alkyl, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or two identical or different
radicals Ra, cycloalkyl, benzcycloalkyl, heterocyclyl, an aryl group, or @ mono- or bicyclic
heteroaryl group comprising one, two or three nitrogen atomns or one sulfur atom, which aryl
and heteroaryl groups in each case are unsubstituted or mono- or polysubstituted;
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and a N-oxide or a pharmaceutically acceptable salt of such a compound.
More particular, the invention relates to compounds of formula i, wherein

R; represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, lower alkoxycarbonyl-lower
alky!, or phenyl-lower alkyl;

R, represents hydrogen, lower alkyl, optionally substituted by one or two identical or different
radicals Rs, cyclopentyl, benzcyclopentyl, cylcohexyl, pyrrolidinyl, oxazolinyl, piperidinyl, N-
substituted piperidinyl, morpholinyl, azepinyl, oxo-azepinyl, oxazepinyt, phenyl, naphthalinyl,
tetrahydronaphthaliny! or a mono- or bicyclic heteroaryl group comprising one or two nitrogen
atoms, which phenyl, naphthalinyl and heteroaryl groups in each case are unsubstituted or
mono- or polysubstituted, thienyl, or lower alkoxycarbonyl-lower alkylthienyl;
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R, represents hydrogen, lower alkyl, or halogen;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.
More particular, the invention relates to compounds of formuta I, wherein

R represents hydrogen, lower alkyl, lower alkoxy-lower alkyl, lower alkoxycarbonyl-lower
alkyl, or phenyl-lower alkyl;

R; represents hydrogen; lower alkyl, optionally substituted by one radical R, by two phenyl
groups, by two lower alkoxycarbonyl groups, by phenyl and lower alkoxycarbonyl, or by
hydroxyphenyi and lower alkoxycarbonyl; cyclopentyl; benzeyclopentyl; cylcohexyl;
pyrrolidinyl; oxazolinyl; piperidinyl; N-lower alkylpiperidinyl; N-benzylpiperidinyl; N-
pyrimidinylpiperidinyl; morpholinyl; azepinyl; oxo-azepinyl; oxazepinyl; phenyl, naphthalinyl,
tetrahydronaphthalinyl or a mono- ot bicyclic heteroaryl group comprising one or iwo nitrogen
atoms, which phenyl, naphthalinyl and heteroaryl groups in each case are unsubstituted or
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nono- or di substituted by |ower al kyl, phenyl or |ower al kyI ene, am no, | ower
al kyl am g reptesehisvmydroay, RgWeImihmy apylexyy cahoxyolowksk hlbowycarabikg| cabaptoghy| ani no,
pyrroli d| r I ﬂ-ﬁﬁco
oxoi m daz%@?ﬁgﬂﬁ&%l Jr%H?ngtmﬁ @@%} %'(qcbheﬂy opﬁWe'r Qﬁgeﬁr{”’a napt?twr%al I nyl,

tetr ahydatkmlammmdlrlbwn alkydﬁmtao,rpbﬁmdarmno,m lvw@r @lhylﬁépmhﬁwo gyrealidinoconpri si ng
one or t Mod%r%ﬁcﬂgﬁg IP@T’I&E& 1chBl‘1cﬁnho ﬂﬁlﬁﬁ!&lmo r@@fﬂﬁ &?zlohr%’ W%&f’e‘%&?&l}ﬂ group

IS unsubstitut one or two su Stl uent's sel eCted from
t he gr oufroplanyl napjithslinyly temmydegnﬁpmthalmvh o1 8/HPRR-| Q5 Risyclig hetaroaryl gigup
?I kOXyC?E&ﬁBNéI.md &%r 1R Ki!’rbgerhé‘taﬁmgwbhscﬂ &1@?{1! ﬁédﬁmlaunyl ahd h%tbﬁuafwgﬂogmlr) al kf)xy,
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lower alkyl, trifluoro-lower alkyl, lower alkoxycarbonyl-lower alkyl, hydroxy, lower alkoxy,
trifluoro-tower alkoxy, lower alkanoyloxy, benzoyloxy, carboxy, lower alkoxycarbonyl,
carbamoyl, amino, lower alkanoylamino, benzoylamino, amino mono- or disubstituted by
lower alkyl, by hydroxy-lower alkyl or by loweralkoxy-lower alkyl, pyrrolidino, piperidino,
morpholino, piperazino, N-lower alkylpiperazino, N-lower alkoxycarbonylpiperazino, phenyl,
pyridyl, 1H-imidazolyl, lower alkyl-1H-imidazolyl, sulfamoyl, lower alkylsulfonyl,
phenylsulfonyl, lower alkylsulfinyl, phenylsulfinyl, lower alkylthio, phenylthio, halogenyl, or

benzoyl;

or wherein R; and R; fogether represent alkylene with four or five carbon atoms, optionally
mono- or disubstituted by lower alkyl, cycloalkyl, phenyl, hydroxy, lower alkoxy, amino,
benzoylamino, piperidino, pyridyl, pyrazinyl or pyrimidinyl; benzalkylene with four or five
carbon atoms in the alkylene group; oxaalkylene with one oxygen and four carbon atoms; or
azaalkylene with one nitrogen and four carbon atoms whersin nitrogen is unsubstituted or



| ower al kyl, by hydroxy-1lower alkyl or by Ioweral koxy-I|ower alkyl,
pyrrolidino, piperfdino, norpholino, piperazino, NI|ower alkylnpi peraz,\sl\ggw 007
N- | ower al koxycar bonyl pi perazi no, phenyl, pyridyl, 1 Himdazolyl

al kyl -1 H iwOaesod3zsy sul f anoyl, | ower al kyl sul fonyl , @'@‘i‘ﬂbﬁhﬁ]‘ﬁ'}o&ﬁwl | ower
al kyl sul finyl, phenylsulfinyl, |ower alkylthio, phenylthio, ogenyl, or
benzoyl; or wherein R and RZ toget her Bepresent al kylene with four or five
carbon atons, optionally nono- or disubstituted by |ower alkyl, cycloal kyl,
phenyl, hydroxy, |ower al koxy, am no, benzoylam no, piperidino, pyridyl,

pyr azi nylsubstityiwd bydoghenzilkyl, #ﬂmmglalb\hyd aem lowdrialKogyoarsmnyiHlower aliod rcahixat ons i n

a2 aal ky! AU, Lmaiab Y H0F BB el R AR P vRlestr g™ o
unsubst i tlowedalkyt, pheriyl, Jwvermwnemmroweommm PEIlRR Go& abgdhesboay I
Syl o dgnimePiSna iR H G Ko b Y Bl BV

N- nono- dFDMﬁmmﬂlsubstltuted by |ower alkyl, phenyl, |ower alkylene or
oxa- | ower al kyl ene, cycl oal kyl, | ower al koxycarbonyl, phenyl,

met hoxyphenyl , trlfluoronethylphenyl trifluoromethoxyphenyl, pyridinyl,
pyr|n1d|H#H9m9§¥“%9W¥EQQ%ﬂr‘Wﬁmawypresents hydrogen or |ower alkyl; and a
N- oxi de or a pharmaceutically acceptable salt of such a conmpound. 1In a
| ower

preferred group of conpounds of formulg I, Rl represents hydrogen,

Bl Kyl T G thPges gt BURTeGR RISl asponieile sttt olich BEPRBNIS | over al kyl
optionally substituted by one radical R3, by two phenyl groups, by two

| ower car,bon nyl . and | ower al koxycarbonyl, or by
hydr oxypﬁﬁﬁﬁr efot %%GVP@?AB%&THE’HE@Q?%WW cycl opentyl ; benzcycl opentyi ;

cyl cohexyl; pyrrolidinyl; piperidinyl; NIlower alkylpiperidinyl;

N-benzyl Vi |nyI azepi nyl ;
oxoazepi Bé? Sﬁﬂegééﬁlll'ydr Oh’g* 8‘@81 IB‘H%PE@{ éﬂhd&kéﬁ%‘gpé%?‘ ¥1y| pyridyl; | ower

al kyl - pyridyl; qU|noI|nyI thienyl; |ower aIkoxycarbonylnethyithienyl or

phenyl s L{Q%#@%’érﬁglo@& @W c‘}Htloﬁa}W Sgb?égﬂréd ByHGY I‘Edlﬁah:ﬁc fﬂmdc yﬁl‘%ﬁg\ﬁdg&

consi st n ower

ani no- | oV leyrek glkoygageay! greyas BPhesy| %\ﬂéﬁaW%rmﬂsﬁwcamonwbweby fandr@;wmﬁnmb Iovver
al kyl, '%n@y&ﬁé? Bﬁ'(&()}ca%ohﬂ“@jcloébkt}//il;(ﬁ&izﬂﬁlé c?lb!fﬁﬂxyl bHsinyl; plperldmyl

alkoxycarb ower er azi no-| ower al kyl,
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oxoazepinyl; phenyi; naphthalinyl; tetrahydronaphthalinyl; pyridyl; lower alkyl-pyridyl;
quinolinyl; thienyl; lower alkoxycarbonylmethyithienyl; or phenyl substituted by ohe or two
substituents selected from the group consisting of lower alkyl, triflucro-lower alkyl, hydroxy-
jower alkyl, amino-lower alkyl, lower alkylamino-lower alkyl, di-lower alkylamino-lower alkyl,
N-cyclohexyl-N-lower alkylamino-lower alkyl, lower alkoxycarbonylpiperidino-lower alkyl, N-
lower alkylpiperazino-lower alkyl, lower alkoxycarbonyl-lower alkyl, hydroxy, lower alkoxy,
trifluoro-lower alkoxy, 1H-imidazolyl-lower alkoxy, lower alkanoyloxy, benzoyloxy, carboxy,
lower alkoxycarbonyl, carbamoyl, lower alkylcarbamoyl, amino, lower alkanoylamino,
benzoylamino, amino mono- or disubstituted by fower alkyl, by hydroxy-lower alkyl or by
loweralkoxy-lower alkyl, 1H-imidazolyl, lower alkyl-1H-imidazoly!, pyrrolidine, piperidino,
piperazino, N-lower alkylpiperazino, morpholino, sulfamoyl, lower alkyisuifonyl, phenyl,
pyridyl, halogenyl, or benzoyl;

and Rarepresents hydroxy, lower alkoxy, lower alkanoyloxy, benzoyloxy, carboxy, lower
alkoxycarbonyl, carbamoyl, amino, lower alkylamino, di-lower alkylamine, phenylamino, N-
lower alkyi-N-phenylamino, pyrrelidine, oxopyrrolidino, piperidino, morpholine, imidazolino,



trifluoro-lower alkoxy, 1 Himdazolyl-Iower alkoxy, |ower alkanoyl oxy,
benzoyl oxy, carboxy, |ower al koxycarbonyl, carbamoyl, |ower alkyl carbgqgulmm
am no, | ower al kanoyl am no, benzoyl am no, am no nono- or disubstituted

| ower al kylWORBY4H9HEBOXY- | ower al kyl or by | oweral koxy- |P@WP26¥)‘3)6¥7’198 1
Him dazolyl, lower alkyl-1 Himdazolyl, pyrrolidino, piperidino,

pi perazi no, N-1ower al kyl pi perazino, md®pholino, sulfamoyl, |ower

al kyl sul fonyl, phenyl, pyridyl, halogenyl, or benzoyl; and R3 represents
hydroxy, |ower al koxy, |ower al kanoyl oxy, benzoyl oxy, carboxy, | ower

al koxycardxdny‘dazomr tadupydpyl, apclopmntyl, eyeiohexdyk tetrahydnafuradil; plosagt, napikiydliagh no,

D et i ar neranydlonadhifEingt 60, oBRe o) bejRiRReeRES BloE fprdir Bt b O
PCT/ EP200#/oger a@ms, which bmrqmdamllmmsuwmte@mpqu ot gisbbgiiried/ by loegic oohenyl ,
tetr ahydragéryp hg%:y %&h@@yﬂ alkdﬁ'@m?yﬂ@ﬁw O¥dstitutdct chﬁ,@m Wé\mwaa&g WhecrehUry! . a

nono- eter oar¥ nmprisin one oOr rogen at ons,
whi ch hetfiepuie grougcensisting miw@bgwmthém&wewkw loyer @lk@ﬁ(@@bmmr by | ower

al kyl', hygle0xydraad Idwavaikod), K’ﬁliib’ro I&Klermy |t0\§é#l%ﬂ$ahé}k§)®db§%oﬂﬂﬁy %rbBWJ
substltuents selected fromth 6}{% &Yconm st%_wg I"ower
trifl uor CYSREPLRIBANY! FHRRIPO AR A SHFNOYIYTIES: be&F‘k\%m'“W'Bﬁmm‘P ower

?I koxy, | Ldf utsbwimed mem.eélmw hyt@wplowsk KRﬂ@Yb@b}kMerml LT )kgl car b?xy,

ower al kox rbon am no, | ower  al kanoyl a enzoyl am no,
i no o AIGoqPEYRsind AP HRAeL NEYSr A RSy NBHR ol ky! o by

| ower al k@kpxﬁo@ﬂmnyiaiphwzmo ghenylopyridivi) oH-imidpestyl dower, allpb i Bhldapayl, pi per azi no,
N-| ower a| r bonyl pi perazi no, phenyl, pyridyl,
1 Hin da?%@/r(}‘ﬁ)' ‘?Xé"@%f'k‘%’ ﬁxﬁée%ﬁé’ggéﬁ% sul fanoyl, | ower al kyl sul fonyl .
hal ogenyl, or benzoyl or wherein R and R2 together represent al kylene with

four or fo'r Yoo Oeﬂ'ld"ﬁ qg@ﬁthé?%ﬁrgglﬂt la%(lel?ﬂ‘ﬂ'l foglr orqfvﬁ EQ@BH b d?ﬁ}ﬁpglgrf nyl,

hydr oxy, am no, enza I"ene or five
car bon atmne- Drrﬂlsub@tltaterdweLshens@rwawy mm,lbynmbmmq, 14 mn@nciwwgemzaaw@ne our

carbon atmmur%fi%z@a%&yét&ﬂg inthb Rk ?I tu?z‘ohb Qﬂcﬁélkﬁél% \Ll%h Q rﬁ:ff&!ﬁs wher ein

nitrogen 1s unsubstituted or subs | ower al ky I ower
al kyl , | sfbenaiqusk ptazapltene wighenpe nipgsn a"dc,falr'rt?éfh?? |aiqrwefberalnmogen is
pyr Ir ol i d{uﬁ&%ﬁﬁféﬂbﬁrsﬁiﬁmﬁe&ﬂ) bwver AR, IRShy L AR BRGNS et ﬂWycﬁbBWl-lower
cycl open 0X rbon
trifluor @ﬁﬂ’e ﬁ?"gﬁ'ﬁgﬂ werﬁi}/‘,y Fl W%‘“OC%B?WMOH’?F@ yt? 'B%BE?}V%E‘T"H%V’ -lowgr Ky esent s
hydr ogen coglopartydwer alkoxycarbonyl, phenyl, methoxyphenyl, trifluoromethylphenyl, pyridinyl;
pyrimidinyl, or pyrazinyl;

R4 represents hydrogen or methyl;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.

A specially preferred group of compounds comprises compounds of formula | wherein

R, represents hydrogen, and

R, represents phenyl substituted by trifluoromethyl, especially 3-triffluoromethylphenyl, and
optionally a further substituent selected from the group consisting of hydroxy-lower alkyl, e.g.
1-hydroxy-1-methylethyl, lower alkylamino, e.g. methyl- or ethylamino, hydroxy-lower
altkylamino, e.g. 2-hydroxy-1-propylamino or 2-hydroxy-2-propylamino, di-lower alkylamino,
e.g. diethylamino, 1H-imidazolyl, lower alkyl-1H-imidazolyl, e.g. 2- or 4-methyl-1H-imidazolyl,
carbamoyl, lower alkylcarbamoyl, e.g. methylcarbamoyl, pyrrolidino, piperidino, piperazino,
lower alkylpiperazino, e.g. 4-methylpiperazino, morpholino, lower alkoxy, e.g. methoxy,



and a N-oxide or a pharnmaceutically acceptable salt of such a conpound. A
specially preferred group of conmpounds conprises conpounds of fornula b JAN 7007
wherein Rl represents hydrogen, and R2 represents phenyl substituted by
trifl uor omeWayPo4/0@Epeci ally 3-trifl uoronet hyl phenyl, angcraibbRidhdy 2
further substituent selected fromthe roup consisting of hydroxy-I| ower
alkyl, e.g. 1-hydroxy-l-methylethyl, “FBwer al kyl anino, e.g. nethyl- or

et hyl am no, hydroxy-Iower al kylam no, e.g. 2-hydroxy-I|-propylam no or

2- hydr oxy- 2- propyl am no, di-lower alkylamno, e.g. diethylamno, 1

H i m daz dluyto-loWeN@roxal kg tifluordrethaky 2o By 3-triluggoetBexyp phetwhpyiyl, €lg. 2-, 3- or

H i m'daz é‘ lﬂﬂiﬂé}ﬂ/ !_g%%?o@#f*ﬁw car banoyl, e.g. nethyl carbanoyl,
I"no :

pyrrolidin prperazi "I ower alkylplpera2|no e.g
4- et hyl M@P@Qﬁﬂfﬁ)‘"eﬁtﬁr phol i no, |ower al koxy, e.g. nethoxy, 5 JAN 2007 WD
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trifluoronmethoxy or 2,2,2-trifluoroethoxy, phenyl yI,.e.g. 2-, 3- or
4-pyridyl, and halogenyl e.g.chloro or fluoro; R4 represents nethyl; and a

N- oxi de Qe olaAEABRBiNeAl i YheAR R iBbR Rl Re SR compburfdéR fadmBRTRPERSh ne
preferred en‘ﬁg}jl nment of the invention relates to conpounds of formula I

wher ei n ﬁ? ?4/8r ogen, R2 represents phenyl which is nmono- or
di subst i tRiytregrekents phictiacticH i8Wishoablkditpstithiowey 1rﬁihekzdl-low@ﬁhm@;y, fotwiet bwzr onet hyl ,

hyd I
o ki S ey melt . AR s ST rite, RS onBtskordiciRrens i, oW 1 ay1
i m dazol ydlkywbiperbzing, pipeviingt pirrelidiagi, oworpmolirgd, pbenyd|ipyridths, timtdateld whichl iswer  al kyI

01 -1 OWR sl BRI cioBi el U5ior AR B 4 HiBabof! des and

phar mac accepta l'e"sa onpounds larly preferred
are the dﬁn@bmd@kyb:f t he Exanpl es. Ot her conpounds which are particularly

2 ety SO e SO ol by kalts S bahfing ™ nol benzam de.
4- Met hyl -N-(3-pyridinyl)-3-[[4-(3-pyridinyl)-2- pyri m di nyl ] am no] benzam de,
N (4 O QRRABAY blotetrole il cinpbéndsr (laftpleb: 2- Py i M di nyl ] ani no] benzani de
2(S) ([)4 rret hyI 3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] benzoyl am no] pr opanoi
c acid, Other compounds which are particularly preferred are:
4-Mathyl-3-[[4-(3-pyridinyl}-2-pyrimidinyljamino]benzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyilaminolbenzanilide,
4-Methyi-N-(3-pyridinyl)-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]benzamide,
N-(4-Chlorophenyl)-4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]benzamide,
2(R)- and 2(S)-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]benzoylamino]propanoic acid,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]-N-(8-quinolinyl)benzamide,
4-Methyl-3-{[4-(3-pyridinyl)-2-pyrimidinylamino]-N-(3-[trifluorormethoxylphenyl)benzamide,
4-Methyl-3-[[4-(3-pyridiny!)-2-pyrimidinyljamino]-N-(2-pyrrolidincethyl)benzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-(3-pyrrolidinophenyl)benzamide,
4-Methyl-3-{[4-(3-pyridinyl}-2-pytimidinyl]Jamino]-N-(1-[2-pyrimidinyl}-4-piperidinyl)benzamide,
N-{(4-Di-[2-methoxyethyl]amino-3-trifluoromethylphenyl)-4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidiny{Jaminolbenzamide,
N-(4-[1H-Imidazolyl}-3-triflucromethylphenyl)-4-methyl-3-[[4-(3-pyridinyi)-2-
pyrimidinyljamino]benzamide,
4-Methyl-3-{[4-(3-pyridinyl)-2-pyrimidinylJamino]-N- (2 pyrrolidino-5-
trifiuoromethylphenyl)benzamide,
N-(3,4-difluorophenyl)-4-methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyl]Jamino]benzamide,



4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]-N-(8-quinolinyl)benzan de,
4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]Jamno]-N-(3-[trifl uororrethquA]Npiaﬁ
nyl ) benzam de,

4- Met hyl - 3- szzm(ct@omru di nyl)-2-pyrimdinyl]am no]-N-(2- %ﬁﬂzb[ﬂ}oﬁﬂgg hyl ) benz
am de, -

4- Met hyl - 3-[[ 4- (3-pyridinyt)-2-pyrim d&hyl Jam no] - N- (3- pyrrotidi nophenyi) ben
zam de,

4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]Jamno]-N-(1-[2-pyrimdinyl]-4-pip
eri di nyl Ybdethyi+8-[te(3-pyridinyl)-2-pyrimidinyllamino}- N-(S-tnﬂuoromethylbenzyl)benzam|de

N 0 - ALl ) Tt G R BhSiYpherBBklBbias L4 (3P

H | m dazad¥ §Bl-q2hl®0t5rtnﬂuQnUnem}PdebHemyﬂhyl-MH‘h@ myitingl-Rf 4- ( 3- py(di nyl ) - 2-

pyrim d|
4- Met hyl - +NEJ Pg/rlmdlnyl$amno]-N(2prrolldlno 5-
trifl uor dretiigne @ﬁwopywz%wﬁw -[[4-(3-pyridiny -2~pynmld|nyl]ammo benzamide

N (3, 4-digt nyl ] am no] ben
R
3 Mot hyl POV RIPFERARG - 2- pyr i m ci nyl ] ami no] - - (3.t 11 f1 uor omet hyl benzyl

) benzami dﬂVIethyl-S- 4-(3- pyndmyl)-z- yrlmldmyi]amlno]-N-P-(z ,2,2-trifluoroethoxy)-3-

)4bl\/bt hyl a-glu[n[ome lp%ny[]%en).’an%de -pyrimdinyl]am no]-N(3-trifluoronethyl phenyl
enzam

N- ( 3- Chl ariaethylN: fﬂ(lmanﬁuhwmawl) -B-tftuarinietityihehlTH3{[3-(Bpyridiiyna-) - 2-
/i D BT ATMSHOSE
N(4 Di me YR et hy! - 3-[ [ 4- (3- pyri di nyl ) - 2- pyri ni di nyl ] ani no] ben
zam de, 44VeibyitN(4-pliehyl- Q—uﬁlmmgeihylpherprl)ﬁ fi4-(3-pyridinyl)-2-
| perazin gg ﬁn&‘l"‘l“}'h@% I phenyl]-3-[[4-(3-pyridinyl)-2-
pyri m di
4- Met hyl -43\1'?'!['34-”( B—(ﬁ-;metwlﬁylrlw@zplymﬂmﬁupmthlﬁhﬁuyl} Bllp-43- pxzrmtmma-r. f | uor oet hox

y) - 3- tI’IPler F ahaidd benzam de, 4 Met hyl - N-[ 4- (2- et hyl -
H i m dazo @ |f uoromethl[phenl pyridinyl)-2-

pyrimi di rl}@qﬂ]yéﬁﬁmbe}r@e?,{ghwrra@thyl-s- -(3- pyndmyl ~£-pyr-m('u§imy aminolbenzoylamio]-3-{4-

4- Me';nhé: 2;, ,W]]E}gﬁgg%tégl u0forret hyl phenyl 21 ?reE L4| (2 pyri di nyl) - 2-

i o QYR @'@%mb\m RIS PoRY f e By g2

pyrim di pyfihiamyipeniRebemanie, Mthyl 2(R)- and o

o LM BRI Bypbg e ero o 034
pyrimidinylJamino]benzamide,
4-Methyl-N-[3-morpholino-5-triflucromethylphenyl]-3-[[4-(3-pyridinyl}-2-
pyrimidinyllaminojbenzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyljamincl-N-(4-pyrrolidino-3-
trifluoromethylphenyl)benzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-N-(4-piperidino-3-
triflucromethylphenyl)benzamide,
4-Methyl-N-{4-morpholino-3-trifluoromethylphenyl]-3-[{4-(3-pyridinyl)}-2-
pyrimidinyljamino]benzamide,
N-(4-Ethylamino-3-trifluoromethylphenyl}-4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyl]Jaminolbenzamide,
4-Methyi-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]-N-(3-triflucromethoxyphenyl)benzamide,
N-[4-(2-Hydroxypropylamino)-3-trifluoromethylphenyl]-4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyllaminolbenzamide,



N-[ 2- (N- Cycl ohexyl - N- et hyl am nonet hyl ) phenyl | - 4- et hyl -3-[[4-(3-pyridinyl)-

2- pyrimdinyl]am no] benzam de, N-[3-[2-(] HI -~ 5 JAN 2007
m dazol yl ) et hoxy] phenyl ] -4-net hyl -3-[[4-(3-pyridinyl)-2- '
pyri m di nylWanrbtopizenzani de, PCT/E
4- Met hyl - N-[ 3- mor phoi i no-5-trifl uoronet hyl phenyl j-3-[[4-(3- 5&?"."”0”9’%) 2-
-22-

pyri m di nyl ] am noj benzam de,
t4 l\/]tca]t hyl - 3- H]4| (ﬁ pylrl)gl nyl) - g-pyrl m di ny! ] am no] - N- (4- pyrrolidino- 3-
ri fluoromnethyl phenyl)benzam de,
:1- I\/]l?lt hyl -IQ»(A[-IDiéltr(yErrpw—ia-dﬁfmfo)negamehyﬂ-d—hmﬂy]—aﬂws-bym&mw-@i peri di no- 3-
rifluoraqne e enzam de
4- Met hyl - r"%‘@%?%ﬁ%jb%ﬁ%ar@ Trifluoromet hyl phenyl ]-3-[[ 4-(3-pyridinyl)-2-
pyri m di WM]etaytﬁaaE{)t}—memwmyda pyrimidinyilamino]-N-[3- (B-pyndmyl) -5-
g;glllmEE:hhﬁy d#‘ﬂe@il]géﬁgawgé onet hyl phenyl) - 4- met hyl - 3-[ [ 4- (3-pyri di nyl) - 2-
- Met hyl 1‘3[5{[?4“(‘3“@?2¢1ﬂ)nﬁ990)<¥19hwi]141ﬁlethvi;a [4Srmwind)-23-t ri f | uor onet hoxypheny

| ) benzami g mrdmyl]ammo benzamide,
N-[4-(2- r oxy rop amno-3tr|fluororrethé£henyl] -methyl-3-[[4-(3-pyrid

i nyl ) - 2- Pﬂhvh E4r{3-paidinybiRorrmidinydaminol-A-[4-8kpyriony)-3no 2004/ 005281

N (4D o e et st 4- (3-pyridinyl)-2
py§| mi dlet %?LE Bﬁ'ée’ﬁ?th uéuragrg%%ﬂ}/s %lﬂug%pl)renyl}s -[[4- eé pyndm)[;l)~2( pyridinyl)-2-
4- Met hyl p&r;@[dﬁwqanmwbedzamaé 2-pyrimdinylJam no] -N-[3-(3-pyridinyl)-5-
trifluorag enzam d N- [ 31 3- -

1 i dar RURTURE ERE T aR P o heayl AP BIy | ) - o-

pyri m di rpyhr}mimnyne]beazﬁmiée,

fr :V]‘?lt Eg'r @rﬁa-%’n%ﬂéﬂ%&k?ow% RSHohBilnd)-B el BB Ay 5. 4- (3-pyridinyl) - 3-

4- Met hyl -mlmtawﬂameohyhzam@e .perazi nyl)-5-trifluorophenyl]-3-[[4-(3-pyridinyl
)-2- pyrimdinyl]am no] benzam de,

o o oA paosaiy e ey |+ L4 (3 pY(dimy) 2

4-Methyi-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-[3-[3-( 1H-imidazol-1-yl)propoxy]-
phenyllbenzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-[3-[2-(1H-imidazol-1-
yliethoxy]phenyilbenzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-[4-(ethylamino)-3-
(triffuoromethyl)phenyf]benzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-N-[4-(diethylamino)-3-
(rifluoromethyl)phenyllbenzamide,
(£)-4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-N-[4-[(2-hydroxypropyl)amino]-3-
(trifluoromethyl}phenyllbenzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]-N-[4-[bis(2-methoxyethyl)amino]-3-
(triffuoromethyl)phenyljbenzamide,
4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyl]Jamino]-N-[4-(4-methyi-1-piperazinyl)-3-
(trifluoromethyl)phenylibenzamide,
4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinylJamino]-N-[4-(1-piperidinyl)-3-
(trifluoromethylphenyllbenzamide,
4-Methy!-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-{4-( 1 -pyrrolidinyl)-3-
(trifluoromethyliphenyllbenzamide,



4- Met hyl - N-[ 3- et hyl car banoyl - 5- nor phol i no] - 3-[ [ 4- (3-pyridinyl)-2-
pyri m di nyl ] am no] benzam de. Further conpounds which are particularly 37
preferred are: 4-Methyl-3-1[4-(3-pyridinyl)-2-pyrimdinyl]am no]- N-[35[' %E

H i mi dazol -wWOogiseps2poxy] - phenyl ] benzam de,

PCT /EP2003/007198

4- Met hyl -3-[[4-(3-pyridinyl)-2- pyrlmdl nyI]am no]-N-[3-[2-(1 Himdazol -

yl ) et hoxy] phenyl ] benzam de,

4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-N[4-(ethylam no)- 3-

(trifluoronethyl)phenyl]benzam de,
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m noj - 3- trlfluororret ]benz

o Wt hyl -Vt Py r»{l/rz; AR AION (B eyl -
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- Vot hyt - BT RE PR E AT il g ety ok s

(tri fl uoriiteerteyieiyheranyltrnaanidede,

(trifluoromnet benzam

4- Met hyl - Bly r- - 4@&{}711@1%;,&."9&59”%3@)0 L h 380y i dor 4 3Py T 1 di nyl) - 3-

4- Net hy! -@ lp?f@“(eﬁyﬂ
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[(methylamino)carbonyljphenyljbenzamide,

?m pyrimdinyl]am no]-N-[4-(1

4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminc)-N-[3-[(methylamino)carbonyl]-5-

(trifluoromethyl)phenylibenzamide,
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminc]-N-[5-(3-pyridinyl)-3-
{trifluoromethyl)phenyllbenzamide,
4-Methyl-3-[j4-(3-pyridinyl)-2-pyrimidinyljamino]-A-[5-(4-morpholinyi)-3-
(triftuoromethyl)phenyllbenzamide,

4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-N-[5-(2-methyl-1H-imidazol-1-yl)-3-

(trifluoromethyl)phenyllbenzamide,

4-Methyl-3-{[4-(3-pyridinyt)-2-pyrimidinyllamina]-N-[5-{4-methyl-1 H-imidazol-1-yf)-3-

(trifluoromethyl)phenyljbenzamide,

4-Methyl-3-{[4-(3-pyridinyl)-2-pyrimidinylJamino}-N-[5-(5-methyl-1H-imidazol-1-yi)-3-

(triffucromethyl)phenyilbenzamide,

4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinylJamino}-N-{3-(4-methyi-1-piperazinyl)-5-

(trifluoromethyl)phenyllbenzamide, and
4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]Jamino]-N-{2-(1-pyrrolidinyl)-5-
(trifluoromethyl)phenyljbenzamide.



4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-N 4-(2, 4-di net hyl -
H i m dazol -1-yl)-3- (trifluoronethyl)phenyl]benzam de, ~ 5. JAN 2007
4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]-N-[4-(4-nmethyl - '
H-i m dazol -WORAEs28( t ri f | uor omet hyl ) phenyl ] benzam de, PCT,EP2003,007198
4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-N[4-(2-nmethyl-1
Hi mi dazol -1-yl )-3- (trifluoronethyl)pkenyl]benzani de,
4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-N[3-(4-norpholinyl)-5-
[(rret hyl am no) car bonyl ] phenyl ] benzam de,
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4- Met hyl -3-[[4-(3-pyridinyl)-2- pyri m di nyl ] am no] - N- [ 5- (4- nor phol i nyl ) - 3-
(trifluoroneth I%phenyl ] benzam de,
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4- Met hyl é’Sprslﬁ%nF?belﬁBrmﬂp}ot&n Rinabaheliviey Wharginint uiNebSe it 2-rigebiatlc 1
Him dazol -yl)-3- (trif luoronethyl)phenyl]benzan de,

4- Met hyl £ g;efm[e4 (3-pyridinyl)-2-pyrimdinyl]am no] - N[ 3-(4-nethyl - 1- pi perazi n
yl)-5- (trifluoronethyl)phenyl]benzam de, and

R e s L
PCT/ EP20@83ii6 074 p8ssitftel tauiTineer llhm;mrmha pbdrataesutishifyoacceptable salt of such a

4-met hy| cﬁmﬁaéugud(f?ir t?é’ gte%h@ﬁbﬁ n‘nﬁ&éb‘h cbrﬂg&ﬁ%ﬁ&(’}ﬁ&&r‘é ffehfh and to

3-[[4-(3-p amno enzol ¢ acl d; Fernedi ates for the
format i oﬂawaemﬁmlqblrresmndewﬁhm b@ormﬂf thdAblityypeine kipase atipdti al |y, the
invention relates to the use of a conpound of fornmula | or of a N-oxide or a

possi bl e tautoner thereof or of a pharmaceutical I%/ acceptable salt of such a
conpound Fughermore, the invention provides a method for the treaiment of a disease which responds

to an inhibition of protein kinase activity, which comprises administering a compound of
formula | or a N-oxide or a pharmaceutically acceptable salt thereof, wherein the radicals and
symbols have the meanings as defined above, in a quantity effective against said disease, to
a warm-blooded animal requiring such treatment.

A compound of the invention may be prepared by processes that, though not applied hitherto
for the new compounds of the present invention, are known per se, especially a process
characterized in that for the synthesis of a compound of the formula | wherein the symbols
R, Rz and R, are as defined for a compound of the formula |, a 4- Ry-3-[[4~(3-pyridinyl)-2-
pyrimidinyljamino}-benzoic acid of formula (I

S

~ N NH ()
s R4
N

OH



t he preparation of a pharmaceutical conposition for the treatnment of a

di sease which responds to an inhibition of protein kinase activity, AI\&]QN@W’W
the disease is a neoplastic disease. Mdire particularly, the invention

rel ates to weeonses2eif a conpound of the formula I or of P%TNBF R5hEHGesOr 2

possi bl e tautoner thereof; or of a pharmaceutically acceptable salt -of such
a conpound for the preparation of a p#arnaceutical conposition for the
treatment of | eukaem a which responds to an inhibition of the AN tyrosine

ki nase activity. Furthernore, the invention provides a nethod for the
treatnment of a disease which responds to an inhibition of protein kinase

activity ' . A Wl r d... formula. |l or a

N oxi de” 8PSRIiRE AEREARATor (B othbl @ftadl £ RTRAHANAL wel L PP RIR R 2 ca
and synbabexyhgroep +B@ONdgS N avijeated fodef is sdtealvdthegn amina obfbafarimula 1Bf f ect i ve
agai nst said disease, to a warmblooded aninmal requiring such treatnment. A
conpound of the invention may be prepared by processes that, though not
applied hitherto for the n8xNbRpounds of the present i#lention, are known
per se, especially a process characterized in that for the synthesis of a
conpound of the formula | wherein the synbols, R, R2 and R4 are as defined
for a coMpBERuIndReare as Apiinedior acomporad st the formylad, entignaliy|in the presence

pyri m di By4 H@wdrihg BE&H ahé ad ficth bake hAad/ond suithBieNatalysiNEnd bplonallgdnheOH O 5 JAN
2607 WO 2004/0 52%1 PCT/ EP2003/ 007198 -25- wherein R4 is as defined for a

compoundPEESRGHEN A SOENG  Jeri vative thereof wherein the carboxy group
-COOH is in activated form is reacted with an amne of the fornula |11
RI-NH-R2 (111 wherein R __and are.as defined for onmpound of the

For i o Phetggbe Rt Sanep @0 A i ie A ar 4 vl S REBRE APt e
base andpmtectedsioim dbbeessay @hgsr in thenfbropt salisaprovidedha shieforrping geupds of an i nert
sol vent ; present and the reaction in salt form is possible;

any protecting groups in a protected derivative of a compound of the formula | are removed;

and, if so desired, an obtainable compound of formula | is converted into another compound
of formula | or a N-oxide thereof, a free compound of formula | is converted into a salt, an
obtainable salt of a compound of formula § is converted into the free compound or another
salt, and/or a mixture of isomeric compounds of formula | is separated into the individual
isomers.

Detailed description of the process:
A derivative of the compound of formula Il wherein the carboxy group is in activated form is

especially a reactive ester, a reactive anhydride or a reactive cyclic amide.

Reactive esters of the acid of formula 1l are especially esters unsaturated at the linking
carbon atom of the esterifying radical, for example esters of the vinyl ester type, such as
actual vinyl esters (obtainable, for example, by transesterification of a corresponding ester
with vinyl acetate; activated vinyl ester method), carbamoylvinyl esters (obtainable, for
example, by treatment of the corresponding acid with an isoxazolium reagent; 1,2-oxazolium
or Woodward method), or 1-lower alkoxyvinyl esters (obtainable, for example, by treatment
of the corresponding acid with a lower alkoxyacetylene; ethoxyacetylene method), or esters
of the amidino type, such as N,N'-disubstituted amidino esters (obtainable, for example, by



where the above starting conpounds Il and Il nmay al so be present with
functional groups in protected formif necessary and/or in the form.af N 7007
salts, provided a salt-formng group is present and the reaction in At
formis pos&d moegoszaly protecting groups in a protected pef/iapabinginl a
conpound of the fornmula | are renoved;, _and, if so desired, an obtainable

conpound of forrmula | is converted |nf86anot her conpound of formula | or a
N-oxi de thereof, a free conpound of fornmula | is converted into a salt, an
obt ai nabl e salt of a conpound of fornula | is converted into the free

conpound tigpimeRbefibe corsaspendinthagidwitiya sibabla B.NoHispkdiksed earberdipiiantes of fornul a
| s sepakahee N mdibyu&ﬁ?xmlrwdﬁu@b cddrﬁéﬁiﬁfcﬁe maﬁw J)mi Ndcﬁé%htﬁfeﬁ‘&%ld?ﬁo the
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e 00 cal b B o Rk YN b SRR EEL (o B S TPk ol by

treat nent cor res OX ace
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wi th a sutioapbetiiies Ranyihinsesters (dripahie deriexamale, by ratmentpifiee
N, N -di C)(:@hé&b@ﬁ&‘h@&éa@ﬂﬂh uﬁsub@muféardpgabgumtéiefmkémﬁlé mtr@fsuNstNJtQél substi tuted

am dino esters exann. t he correspondl ng

ment  of

acid wit ﬁh'%‘H‘GRP'RL—-@: %—@[f@’tt}’? G?'E’&”‘é arn%q?‘?ﬂ’@m"%’sf’é‘ﬁ'é?ﬁ getivaiedrigiahestas)i t abl e arvyl
eist ers, esgiesy),amivo @t’@it‘i)wd: eﬁﬁtsﬁb&amable,tfabémnﬂd;)sy trbarireet &f}the corresponding f
el ectron-attr [ ubstituen obt ai exa treatment o
the corr &SN ﬂﬁ'gﬁ@é r@cyvarpxﬂogr@fwérgm 9'" bCSFTPPWE %ﬁ%’? N- g%’rr %% anpl e
4- ni t r op sacadimidé; N+mgdroyy-pipefidimy Il\l-rpjdmwlrphﬂmm;dﬁdrn+rwhﬂouy-bgiimmalzote for
2,3,4,5, 62 or. Q- | .Qr 4. d eceofa
condensat%ix %’ﬁﬁ%gg me é@t‘ﬁ@@%}g C@W@Fge‘% F%héé&'ﬁ@%;@r dgxxy Qs%g%&h v‘zgi}t ed aryl
est er s netieskers (which arecetiginakie; tfenraxaiplss by tﬁ@ajnnent of the @xraamﬂng;ng@yld with a

silylating agent, for example hexamethyl disilazane, and react readily with hydroxy groups

but not with amino groups).

Anhydrides of the acid of formula l| may be symmetric or preferably mixed anhydrides of that
acid, for example anhydrides with inorganic acids, such as acid halides, especially acid
chlorides (obtainable, for example, by treatment of the corresponding acid with thionyl
chloride, phosphorus pentachloride or oxalyl chloride; acid chloride method), azides
{(obtainabie, for example, from a corresponding acid ester via the corresponding hydrazide
and treatment thereof with nitrous acid; azide method), anhydrides with carbonic acid
semiderivatives, such as corresponding esters, for example carbonic acid lower alkyl
semiesters (obtainable, for example, by treatment of the corresponding acid with haloformic,
such as chioroformic, acid lower alkyl esters or with a 1-lower alkoxycarbonyl-2-lower édkoxy—
1,2-dihydroquinoline, for example 1-lower alkoxycarbonyl-2-ethoxy-1,2-dihydroquinoline;
mixed O-alkylcarbonic acid anhydrides method), or anhydrides with dihalogenated,
especially dichlorinated, phosphoric acid {obtainable, for example, by treatment of the



treatnment of the corresponding acid with chloroacetonitrile in the presence
of a base; cyanonethyl esters nethod), thio esters, especially - 5.JAN 7007
unsubstituted or substituted, for exanple nitro-substituted, phenylthio
esters (obteo zmbbeszsif or exanpl e, by treatnment of the ceefepRessing acid

W th unsubstituted or substituted, for exanple nitro-substituted,

t hi ophenol's, inter alia by the anhydrl -® -or carbodiinm de nethod; activated
thiol esters mnmethod), am no or am do esters (obtainable, for exarrpl e, by
treatnment of the corresponding acid with an N hydroxy-am no or

N- hydr ox yecuesghandingrageioluwith phoepharusonichioitd) poaphyrus suyehionbedhod), or

N- hydr ox oxY, t I triazole, for
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such as acid halides, "especi al | % aci d hi ori des (obtal nabl or exanpl e,
by treat n§ Sush og R alkah medal salkio B‘eeFET’ﬁSW@‘HQ BRIfI¥ aSlB‘I&}P'Grqrgﬂ?ﬂC PHeRIBhor us
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obt ai na or. exa rr ndi acid r via the
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met hod) , @blaindbledfesexantigle, b tieatment aicthel cormpord:ﬁng acid wittea suzﬂabtd‘orgmc
correspondi ng este Q sters

(obt & haoieeheit & iardel pREAFBLE ik Bieebothne P Bbishal g ost FPeiRHE

hftlkof or ni and sy:armwmmhgdm@sdémmamza, fargxdmplewey caridiydations bithe corespondings 1- | ower
al koxycar - Y, ower
al koxycar%cgéln%/él %pr%%’%ﬁc}%y?%Eg{ﬁé?ilﬁgéggﬂhm\ftﬂﬂ%ﬂ%rb@ﬁrg %Tgﬁl?car onléc acid
anhydr i demetved)hod), or anhydrides with di hal ogenated, especially
di chl ori nated, phosphoric acid (obtainable, for exarrpl e, by treatnment of the

5 JAN 2007 = WO 2004/ 005281 PCTI EP2003/007198 27 corresponding acid wth
phosphor uBuigRipcHielisamides a5p sspaeiliv amisies i §vs-memperer sipzacysies CARIYAIE des with

organi c ag{aftcterSdieh aaam'aeé@ﬁlthanmﬁmwﬁﬁ eSQézrh;ble Phigadle(ob R8N ok éxa?x*?ﬂléis
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orre ondij n
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Derivatives of the acid of formula [l wherein the carboxy group is in activated form are
preferably formed jn situ. For example, N,N'-disubstituted amidino esters can be formed in
situ by reacting a mixture of the acid of formula li and the amine of formula Il in the presence
of a suitable N,N-disubstituted carbediimide, for example N,N'-dicyclohexylcarbodiimide.
Reactive mixed anhydrides of the acid of formula Il with an organic phosphonic acid may be
formed in situ by reaction with e.g. propylphosphonic anhydride or diethylcyanophosphonate
in the presence of suitable base, preferably a tertiary amine, e.g. triethylamine or
dimethylaminopyridine.

The reaction can be carried out in a manner known per se, the reaction conditions being
dependent especially on whether, and if so how, the carboxy group of the carboxylic acid of
formula It has been activated, usually in the presence of a suitable solvent or diluent or of a
mixture thereof and, if necessary, in the presence of a condensation agent, which, for



anhydrides nmethod), with organic sulfonic acids (obtainable, for exanple, by
treatnent of a salt, such as an alkali netal salt, of the correspond%q&n2w7
acid, with a suitable organic sulfonic acid halide, such as | ower al kane-

or aryl-, Wwo20e«esrsie net hane- or p-tol uene-sul foni c acpgrphbih@dg; ™M xed
sul fonic acid anhydri des nethod), or with organi c phosphonic acids

(obtai nabl e, for exanple, by treatnment2®f the corresponding acid with a

sui t abl e organi c phosphoni ¢ anhydri de or phosphonic cyani de; m xed
phosphoni ¢ aci d anhydri des nethhod), and symetric anhydri des (obtai nabl e,
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carbodiimde, or,of 1-dj.ethyl am nopropyne: sSyn ri c anhydrides  nethod).
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Protecting groups

If one or more other functional groups, for example carboxy, hydroxy, amino, or mercapto,
are or need to be protected in a compound of formula lll, because they should not take part
in the reaction, these are such groups as are usually used in the synthesis of amides, in
particular peptide compounds, and also of cephalosporins and penicillins, as well as nucleic
acid derivatives and sugars.

The protecting groups may already be present in precursors and should protect the
functional groups concerned against unwanted secondary reactions, such as acylations,
etherifications, esterifications, oxidations, solvolysis, and similar reactions. ltis a
characteristic of protecting groups that they lend themselves readily, i.e. without undesired
secondary reactions, to removal, typically by solvolysis, reduction, photolysis or also by
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Salts of a compound of formula | with a salt-forming group may be prepared in a manner
known per se. Acid addition salts of compounds of formula | may thus be obtained by
treatment with an acid or with a suitable anion exchange reagent.

Salts can usually be converted to free compounds, e.g. by ireating with suitable basic
agents, for example with alkali metal carbonates, alkali metal hydrogencarbonates, or alkali
metal hydroxides, typically potassium carbonate or sodium hydroxide.

Stereocisomeric mixtures, e.¢. mixtures of diastereomers, ¢can be separated into their
corresponding isomers in a manner known per se by means of suitable separation methods.
Diastereomeric mixtures for example may be separated into their individual diastereomers by
means of fractionated crystallization, chromatography, solvent distribution, and similar
procedures. This separation may take place either at the level of a starting compound orina
compound of formuia | itself. Enantiomers may be separated through the formation of



protecting groups are suitable with the reactions nentioned herei nabove and
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W MOnie, "Protective Groups in O gam® Chenistry", Plenum Press, London
and New York 1973, in "Methoden der organi schen Chem e" (Methods of organic
chem stry), Houben-Weyl, 4th edition, Volune 15/1, Georg Thieme Verl ag,
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presence of acidic or basic catalysts, generally at temperatures from about 0°C to the boiling

temperature of the corresponding reaction mixture, preferably between 20°C and reflux
termperature, if necessary under increased pressure, e.g. in a sealed tube, and/or under inert
gas, typically nitrogen or argon.

It should be emphasized that reactions analogous to the conversions mentioned in this
chapter may also take place at the level of appropriate intermediates.

General process conditions

All process steps described here can be carried out under known reaction conditions,
preferably under those spegcifically mentioned, in the absence of or usually in the presence of
solvents or diluents, preferably such as are inert to the reagents used and able to dissolve
these, in the absence or presence of catalysts, condensing agents or neutralising agents, for

example ion exchangers, typically cation exchangers, for example in the H* form, depending
on the type of reaction and/or reactants at reduced, normal, or elevated temperature, for
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compound in situ. In the preferred embodiment, one starts from those starting materials
which lead to the compounds described hersinabove as preferred, particularly as especially
preferred, primarily preferred, and/or preferred above ail.

In the preferred embodiment, a compound of formula | is prepared according to or in analogy
to the processes and process steps defined in the Examples.

The compounds of formula |, including their salts, are also obtainable in the form of hydrates,
or their crystals can include for example the solvent used for crystallization (present as

solvates).

Pharmaceutical preparations, methods, and uses

The present invention relates furthermore to a method for the treatment of a neoplastic
disease which responds to an inhibition of a protein kinase activity, which comprises



poi nt of the solvent used, under atnospheric pressure or in a closed vessel,
where appropriate under pressure, and/or in an inert atnosphere, for. 5 JAN 2807
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reaction is not thereby disturbed. At -&F reaction stages, isoneric mxtures
that occur can be separated into their individual isoners, e.g.
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quantity I ve agai’'nst sal i sease aninal” requiring
such tr epmrememal_ admmlstratlon such as intravenous, intramuscular or subcutaneous admini-

stration, to warm-blooded animals, especially humans, are especially preferred. The
compositions comprise the active ingredient alone or, preferably, together with a pharma-
ceutically acceptable carrier. The dosage of the active ingredient depends upon the disease
to be treated and upon the species, its age, weight, and individual condition, the individual
pharmacokinetic data, and the mode of administration.

The present invention relates especially to pharmaceutical compositions that comprise a
compound of formula 1, a tautomer, a N-oxide or a pharmaceutically acceptable salt, or a
hydrate or solvate thereof, and at least one pharmaceutically acceptable carrier.

The invention relates also to pharmaceutical compositions for use in a method for the pro-
phylactic or especially therapeutic management of the human or animal body, to a process
for the preparation thereof (especially in the form of compositions for the treatment of tumors)
and to a method of treating tumor diseases, especially those mentioned hereinabove.

The invention relates also to processes and to the use of compounds of formuia | or N-oxides
thereof for the preparation of pharmaceutical preparations which comprise compounds of
formula 1 or N-oxides thereof as active component (active ingredient).



In particular the invention relates to a nmethod for the treatnent of
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single-dose type compnsmg in the preferred embodiment from approximately 5% to
approximately 20% active ingredient. Unit dose forms are, for example, coated and uncoated
tablets, ampoules, vials, suppositories, or capsules. Further dosage forms are, for example,
ointments, creams, pastes, foams, tinctures, sprays, etc. Examples are capsules containing

from about 0.05 g to about 1.0 g active ingredient.

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

Preference is given to the use of solutions of the active ingredient, and also suspensions or
dispersions, especially isotonic aqueous solutions, dispersions or suspensions which, for
example in the case of lyophilized compositions comprising the active ingredient alone or
together with a carrier can be made up before use, The pharmaceutical cornpositions may be
sterilized and/or may comprisé excipients, for example preservatives, stabilizers, wetting
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oi nt ment SIS eysAFALY T ANSASN PHPRRRS: In TeprRact pletich.Sppgigidnentiop magbgiAdetar e

Cﬁps ul es |itqgmafwrabiagesw_‘r§ pat amexfiﬁ ?Qtr@,@c doﬁ][pahﬂﬂh |dndJcmr@atfatweacmmgmgl ent. The
phar maceyti c onmposi tions_ o e presen nventjon are prepared.in a
annor kTS 1oF2 CaRn aspe. Sy 2 ARoopTRSHL ohSTLAIE AT oS e e

gr anul at iohg carbodbiong, andiis & alonbvedert or pdiywajent, lforzixampleraness cd- orfhvaledtence i s
gi ven togﬁ hﬁ useeof iﬂ?lcui e} S cg)f the active ingredient, and al so suspensi ons
or disp © ?Jh%s,p %'@'B’ YR ?S'/&]ggoef%hi c aqueous sol utions, dispersions or
suspensi ons which, for exanple in the case of |yophilized conpositions
conpri si ' ' | ' l,er can be
rade up. Bapiel dddRRiccr e Ankfrlon (oRBEGBRIG 1P gl B 720

and/ or nwpmbivingitheactivs gpdiant with pPoe oorenesiotid earderer i/ dasired grangleting d | zer s,
wetting - ; 7 / 8 riecéssaRY and/ or
emul sifi é—?sgmrﬂ@lél? %@% ?nzc}éi?g?%gg'/ S @%ﬁ”@gﬁﬁ@?ﬁg Qggiﬁot | Cnegérkesg Ugghgnd/ or
buf f ers inghgionos agiiignal ewinients tigAn &bletmeiiablptorefe, for exanpl e by nmeans of
conventional dissolving and |yophilizing processes. The said solutions or

suspensi gns .nay conpri se yiscositg-increasin agents or. solubilizers.
Suitable carriers are especially fillers, stuch as sugars, ceiluloSe preparations, and/or calcium

jmab}

phosphates, and also binders, such as starches, and/or polyvinylpyrrolidone, and/or, if
desired, disintegrators. Additional excipients are especially flow conditioners and lubricants.

Tablet cores can be provided with suitable, optionally enteric, coatings through the use of,
inter é!ia, concenirated sugar solutions which may comprise gum arabic, ialc,
polyvinylpyrrolidone, polyethylene glycol andfor titanium dioxide, or coating solutions in
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings,

solutions of suitable cellulose preparations.

Pharmaceutical compositions for oral administration also include hard capsules consisting of
gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer. The hard
capsules may contain the active ingredient in the form of granules, for example in admixture
with fillers, binders, and/or glidants, and optionally stabilizers. In soft capsules, the active
ingredient is preferably dissclved or suspended in suitable liquid excipients, to which
stabilizers and detergents may also be added.



Suspensions in oil conprise as the oil conponent the vegetable, synthetic,

or sem-synthetic oils customary for injection purposes. In respect -0f jAN 2007
such, special nention may be nmade of |iquid fatty acid esters that contain
as the aci awoemponeat a | ong-chained fatty acid having ddmaimesheng? carbon
atons. The al cohol conponent of these fatty acid esters has a maxi num of 6
carbon atons and is a nonoval ent or pol3pral ent, for exanple a nono-, di- or
trivalent, -alcohol, especially glycol and glycerol. Pharnmaceuti cal
conpositions for oral adm nistration can be obtained, for exanple, by

combi ni ngPlidmmaealical eompgsitiatisesaltablé foh reoted administratorsarb) fdr @a@implegr s, i f desired
granul ati

deairod oroenpucbESiiot ciefyrs b o RORRIME e elibfoatou 80 o7

tablets or tablet cores. Suitable carriers are especially fillers, such as
sugars, c : SO
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coatings th inter alia concentrated sugar ut1ons which
may corrpr‘i’@@a@lﬁﬂddf desired, stabilizers, are| spperigllysyitatia. |T68ﬁ§twep@9r9@§'ﬂty¢l§ﬁ@a‘l}ﬂ ycol

and/ or t i {ogEthaithi XSipfPts, Bin 8861bé MGhS RInlof Q%phnftatééhdc%ﬁ'iﬁ RadARic%, Sol vents
or solvent m xtures, or erl c coatings, solutions

of suit ab$tieap PWF%%G'&P@L%]'H‘NSH%@"%BHB? ﬁ‘éfg‘lé’ﬂtqfé @cﬁ?ﬁ@gﬁst ions for oral

adm ni stration also include hard capsul es consisting of gelatin, and aI SO

ft, d Th
capshl oo, SAPIOEBRGH 45 1RUat TG BEPER Ao PoR R = kin ArRcyedor

exanpl e i4#siaflsioxtoluonswi th fillers, binders, and/or glidants, and opti onal ly
stabilizers. In soft capsules, the active ingredient is preferably

di ssol ved or suspended in suitable liquid excipients, to which stabilizers

and det er Befaredprpsenkii@siase, dotxdmpe, aniaxRas, suiDag aeHitiosda, or

PCT/ EPZOO:%{cPo%HtPe@ snﬁﬁ ag sgﬁfd@f@&tﬂeﬁ%zc gQgpositions suitable for rectal

adm ni stration are suppositories that consist of a

conbi nati on of the active i ngredl ent and a suppository base. For parenteral

adm ni strgtd 19%r‘t|@rﬂ#é‘féié’§hk%%ééttb 9%?00@&5 &b AEthb for i Rth&R of bife YR - SOI ubl e
form for exa a water-soluble salt, or aqueous injection suspen5| ons

that cont %ﬂtFP‘OQ}% geglitiops FWEF‘HEQM?E?‘@E’B%Q SAResially F‘(Sifseé&ea‘H‘ﬂJP‘é resgefRds e an
car boxy nehhpities b dlyRshe kiRE6] dspbci@if @ ®Fresponding neoplastic disease. The

compounds of formula | or N-oxides thereof can be administered as such or especially in the

form of pharmaceutical compositions, prophylactically or therapeutically, preferably in an
amount effective against the said diseases, 10 a warm-blooded animal, for example a human,
requiring such treatment. In the case of an individual having a bodyweight of about 70 kg the
daily dose administered is from approximately 0.05 g to approximately 5 g, preferably from
approximately 0.25 g to approximately 1.5 g, of a compound of the present invention.

The present invention relates especially also to the use of a compound of formula | or N-
oxides thereof, or a pharmaceutically acceptable salt thereof, especially a compound of
formula | which is said to be preferred, or a pharmaceutically acceptable salt thereof, as such
or in the form of a pharmaceutical formulation with at least one pharmaceutically acceptable
carrier for the therapeutic and also prophylactic management of one or more of the diseases
mentioned hereinabove, preferably a disease which responds to an inhibition of a protein
kinase, especially a neoplastic disease, more especially leukaemia which responds to an
inhibition of the Abl tyrosine kinase.




dextran, and, if desired, stabilizers, are especially suitable. The active
ingredient, optionally together with excipients, can also be in the - ®ya afyy
a lyophilizate and can be made into a solution before parenteral

adm ni st ratWonredpos2Re additi on of suitable solvents. Solpdragspitabs as are
used, for exanple, for parenteral adm nistration can also be enployed as

i nfusion solutions. Preferred preserva?ﬁves are, for exanple, antioxidants,
such as ascorbic acid, or mcrobicides, such as sorbic acid or benzoic

acid. The invention reI ates likewise to a process or a nethod for the
treatment of one of the pathological conditions nentioned hereinabove,
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especi al | correspondi n eopl astic di sease. npoun ormul a |
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of pharmaceutical conpositions, prophylactically or therapeutically,
preferablé in an [munt effecti ve against the said diseases, to a

war m bl o for exanple a human, requiring such treatnment. In the
case of an |nd|V|duaI havi ng a bodywei ght of about 70 kg the daily dose
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to be prefoemowﬂﬂstgbeabmdnaceutl caI |y accept abl e salt thereof, as such or
in the formof a pharmaceutical fornmulation with at |east one
pharmaceutically acceptable carrier for the therapeutic and al so
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and preparation of pharmaceutical fornulations (nedicines) which are to be
used in each case are described above. Starting materials New starting
nat eri al sStanidg omterialsef thedomtuls |l @as knalr, casmpreiade awdiablé,ar ckh @e pyrahesiaidi on
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The following Examples serve fo illustrate the invention without limiting the invention in its

scope,
Abbreviations

DMSO dimethylsulfoxide

HPLC/MS-MS high-pressure liquid chromatography/ tandem mass specfrometry
min minutes

m.p. meliing point

NMP N-methyl-pyrrolidone

NMR nuclear magnetic resonance

PEG polyethylen glycol

THF tetrahydrofuran



materials are used and reaction conditions so selected as to enable the
preferred conpounds to be obtained. The substituted am nobenzoic aci€5qfAN 7007
formula I'l, for exanple, can be obtained by reaction of an ester of

3- am no- 4- R¥MLWAESB1aci d, e.g. 3-am no-4-net hyl benzoi ¢ agigpaoiddobiogyanan de
and condensing the obt ai nabl e guanidine with

3- (di net hyl ami no) - 1- ( 3- pyri di nyl)-2-prd&den-1- one, and finally hyrolysing
the ester function. Starting materials of the forrmula Il are known,
comercially avail able, or can be synthesized in analogy to or according to
met hods t baimplee known in the art. The foll owi ng Exanples serve to
illustrate the Invention without limting the invention in its scope.
Abbr evi ati ons DMSO dlnethylsquOX|de HPLCYNB—NB hlgh pressure I|qU|d

chr omat ogkxai i @ , p i ‘

R e RS AR By SRR e, O

Exanpl es Exchapbwitzbrland; 674 pL, ~1 mmol) is added within 20 minutes to a stirred mixture of 4-

Nel 2n oo nAEhTE- X oitiifRh BrlidilamioPlt a)o £ £igl B/, am not benzam

NN- di et higHiirglamime (@deiricF Bilchs, SvBizeltesid; 6B 0.7 amub) diBAridthylarinenfpie uli, 5.6added

wi thin 20 . j L Xt
ottt - i) Ry R RS SNkl Aiét sfilind for 24 ngure a8 room temperaiurs, the ¢
mmol ), f unnbcturq Isalreatael v(i’ehl alndlfesaiurdied Agye@aisolztion eirsddlumhysrdggn Oarbomatebid and

triethyl gtgﬁqge ]rrme§wﬁh mgfelo}ata'té] The %v&liﬂ\#] PG EIRA! QB el Goed N t €

stlrrlng our s erat ure mxture 1's treated with a
hal f - sat mra%swe @qiiéau%S'%IQHleﬁ(Hh%ﬁﬂ%ﬂ@l%ﬁ%ﬁ?@ﬁ%@ﬁ%@%@ﬁﬁ@@ and extracted

three ti ”E&Ié%ﬁm@th%@ dg:\?&i%%il@corﬂ'ﬁtﬁma% szstdilﬁae%Bﬁﬁorat ed of f under reduced
pressure and he resi dried in vacuo he crude product is crystallised
from H- NMH {400 MHz, DMSO-dj, 0): 2.28 (s, 3H); 4.43 (d, 2H); 6.23 (m 1H); 6.33-6.37 (m, 1H);

7.30 (d,1H); 7.42 (d, 1H); 7.49 (ddd, 1H); 7.63 (m, 1H); 7.59 (dd, 1H); 8.11 (d, 1H); 8.38 (m,

1H); 8.49 (d, 1H); 8.66 (dd, 1H); 8.87 (t, 1H); 9.05 (s, 1H); 9.22 (m, 1H).

The starting material is prepared as follows:

Example 1a: 3-[(Aminoiminomethyllamino]-4-methyl-benzoic acid ethyi ester mononitrate

Cyanamide  (Fluka, Buchs, Switzerland; 77.4 g, 1.842 mol) is added to a solution of 3-amino-
4-methylbenzoic acid ethyl ester (J. Med. Chem. 16, 118-122, 1973; 150 g, 0.837 mol) in 850
mL of ethanol. Hydrochloric acid (Fluka, Buchs, Switzerland; 108 mL of 12M, 1.27 mol) is
then added dropwise over 15 min and the reaction mixture is then stirred at 90°C (bath

temperature) for 15 hours. The solvent is evaporated off under reduced pressure 1o give a
residue which is treated with water (1000 mL} and stirred with cooling at 5-10°C. A solution of
ammonium nitrate (Merck, Darmstadt, Germany; 134.8 g, 1.68 mol) in water (400 mL) is
added dropwise over 30 min, followed by ice-water (1200 ml). After stirring for an additional
30 min. the product is filtered off, washed with ice-water (3 x 1000 mL) and air-dried. The
residue is washed with diethyl ether (2 x 2000 m L) and dried in vacuo at 50° to give the title

compound as a crystalline solid, m.p.195-197°C.

A stirred mixture of the intermediate Example 1a (164 g, 0.577 mol), 3-(dimethylamino)-1-(3-
pyridinyl)-2-propen-1-one (113.8 g, 0.646 mol) and powdered NaOH (99%; Merck,




di chi oronet hane to give the title conpound as a crystalline solid. 'H NWR
(400 M1z, DVMsO-de, 5): 2.28 (s, 3H); 4.43 (d, 2H); 6.23 (m 1H); 6. 33-% iRV 2007
(mlH; 7.30 (d,1 H); 7.42 (d, 1 H; 7.49 (ddd, 1 H); 7.53 (m 1 H); 7.59
(dd, 1 b Sodiodonel H); 838 (m 1 H): 8.49 (d, 1 H)irchnfibuinod H):

8.87 (t, 1 H; 9.05 (s, 1 H; 9.22 (m 1 H). The starting material is
prepared as follows: Exanple 1 a: -38-

3-f (Am noi m nonet hvi ) am nol - 4- net hyl - benzoi ¢ acid ethyl ester nononitrate
Cyanam de- (Fl uke, Buchs, Switzerland; 77.4 g, 1.842 nol) is added to a
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over 30 mn, followed by ice-water After stirring for an
addi t i onat°id,IBPA#TI°Cne” product i s flltered of f, washed with ice-water (3 x
1000 m.) and air-dried. The residue is washed with diet hyl ether (2 x 2000
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- 38- Dar L o%frﬁfy 1 ufs, ﬁﬂ?Pao%ﬁign BPhdtel ﬁo&é Hﬁg f@&%ﬁg ef% 1Itér§d heat ed

under ref € reaction solvent 1's eva undér reduced
pressure chmshe@l witbovalerc(4pxe00inali) eind driedbaltropre ftsr@nerriqeraBeaduai wated presertr . The

or gani ¢ '@n?era..l AR i@%rﬁ&?édtﬂ}%z@&%f&‘{ﬁstm}%ﬁ%th%lh%] bty Fem%% with ethyl

acet at e. he CO organi c extracts are_ washed wat er an bri ne,

dried (Ndrswyie. a'h%ldf’%"%@ﬂ%é\ﬁ?‘*ﬂ@”él?é’ﬁ@ﬁ%”é@ld@fhﬂ’f etherand fitared sthessolidsur e t o

give a rr@ﬁﬁ&’éli@wa‘éﬁé&\b]tﬂ Siethiyhthatant 8AEH invasuchtebhy to gfi\behﬁé th@céhpinghe title
conmpound as a crééa line solid, mp. 95-96C. Exanple 1 c:

4- Met hyl -B:pq2 47% vridinvi)-2-pyrimdinyllam nol - ben20| c acid Aqueous
sodi um hydroxi de (500 nL of 2M is added dropwise to a stirred suspension of

the Example 2: N-[4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyllaminolbenzovil-4-[(4-methyl-1-

piperazinyl)methyllbenzeneamine
A solution containing ~50% of propylphosphonic anhydride in N,N-dimethylformamide (Fluka,

Buchs, Switzerland; 875 pL, ~1.5 mmol) is added within 20 minutes to a stirred mixture of 4-
methyi-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-benzoic acid (306 mg, 1.0 mmaol), 4-[(4-methyl-
1-piperazinyl)methyl]benzeneamine (Chem. Abstr. Reg. Number: 70261-82-4; 205 mg, 1.0
mmol) and triethylamine (830 pL, 6.0 mmol) in 8 mlL N,N-dimethyiformamide. After stirring for
24 hours at room temperature, the mixture is freated with a saturated agueous ammonium
chloride and extracted three times with ethyl acetate. The solvent is evaporated off under
reduced pressure and the residus dried in vacuo. The crude product is crystallised from
ethanol-ethyl acetate to give the title compound as a crystalline solid, m.p. 153-155°C.

Example 3: 1-14-Methvl-3-[[4-(3-pyridiny}-2-pyrimidinyllaminclbenzoyl]-4-(2-pyridinyl)-
piperazing




internedi ate Exanple 1 b (132.8 g, 0.397 nol) in ethanol (1200 mL) and
water (1200 nmL). The reaction mxture is stirred at 45C for 2.5 h and5tjARN007
treated dropwi se with aqueous HCO (1000 nL of 1 M over 1.5 hours. After
addi ti on of WaRoe00§28000 nlL) the precipitate is filtered p@ifpropashegd W th
water (4 x 500 nL) and dried at roomtenperature. Residual water present In
the air-dried product is renoved by azé&8tropic distillation with toluene
under reduced pressure. The dried toluene suspension is diluted with
diethyl ether and filtered. The solid residue is washed with diethyl ether
E)r(ld dlr | edA bolutithisntaling3CBR% of wopyipHobghdnictdnbydriiaTio W dimethyifornaafid@ F&Ka,

anple 2. . . ; - . . .
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pi per azi rmbthpes-yH{3HbeidingNepyrimidinidlsaino]-bemacic anidd2 4. amg; 6.9%rmé)), 1-(2-
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(306 15, O o e et b L bons s ne_( Chem
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hostr | ReGPRANEE e Hbits iR wh bR ol RSk AT BEBAOM. A v (530 1.
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conmpound as a Ine sol1d,” m
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sol ution %Apgiﬁiﬁgﬂﬁbgﬂmﬁ%yl pho’sﬁﬁbﬁiégﬁagrgﬁ)ﬁgri e Tﬂ%' 984 1!

N, N- di et hyl f ormam de (Fl uka, Buchs, Switzerland; 674 L, -1 mmol) is added
Wi thi n 20718 Bbufify doPhpduhid 4re Yot aHaRgBlishoy utilising th iate ami

met hyl - 3-({[%4-,%3,- péri ﬁi rL11 t) - 2?’%ﬂﬂm di nfljl ] a)fnbynoi]?lbgenzeoeilpgma?g?ga(m2mlg4. 4 ng, 0.7
mol ), 1-©8rPligtip PNy F% razine (Al drich, Buchs, Switzerland; 114.3 ng, 0.7
mol ) and triethylamne (776 L, 5.6 mol) in 2 nL N, N-di met hyl f or mam de.

After stirrin or,.24 h at. ,r t ratuyre, .the mixture is treated
with a haé—’@@%—%r‘*é’i”% V’z{ﬁ‘i% ( "%‘?’%ygﬁgg‘?&é%’(ﬁ'HﬂW'EWWE’&’é{ha’B'B?]bonat e and
ext r act ecbenbareide utilising 2x(2-amiabdtiyl)psddineatriuka, Buehs cbwitzetlanidy. 'eMdgR(4008dHzZ,0f

under 1 yGeR. 1§94 &, Bl o, DR Mok Aol 7 B, ST OUCt 8

purified
(d,1H); 7.42 (d, 1H); 7.47-7.56 (m, 2H); 7.65 (m, 1H); 8.08 (d, 1H); 8.39 (m, 1H); 8.44-8.51

(m, 3H); 8.66 (dd, 1H); 9.04 (s, 1H); 9.22 (m, 1H).

Example 5: 4-Methyl-N-[1-(phenylmethyl}-4-piperidinyl]-3-{[4-(3-pyridinyl)-2-pyrimidinyl]-
amino}benzamide utilising 4-amino-1-benzylpiperidine (Aldrich, Buchs, Switzerland). 'H-NMR
(400 MHz, DMSO-dg, 8): 1.47-1.63 (m, 2H); 1.69-1.80 (m, 2H); 1.92-2.05 (m, 2H); 2.27 (s,
3H); 2.73-2.83 (m, 2H); 8.43 (s, 2H); 3.68-3.83 (m, 1H); 7.18-7.33 (m ,6H); 7.42 (d, 1H); 7.49
(ddd, 1H); 7.55 (dd, 1H); 8.10 {m, 1H); 8.14 (d, 1H); 8.87 (m, 1H); 8.49 (d, 1H); 8.65 (dd, 1H);
9.04 (s, 1H); 8.21 (m, 1H).

Example 6; 4-Methyl-N-(4-pyridinylmethyl)-3-[[4-(3-pyridiny!)-2-pyrimidinyllamino}benzamide
utilising 4-(aminomethyi)pyridine (Aldrich, Buchs, Switzerland). 'H-NMR (400 MHz, DMSO-d,
8): 2.30 (s, 3H); 4.46 (d, 2H); 7.26 {m, 2H); 7.33 (d, 1H); 7.43 (d, 1H); 7.47 (ddd, 1H);7.62
(dd, 1H); 8.16 (d, 1H); 8.38 (m, 1H); 8.45 (m, 2H), 8.50 (d, 1H); 8.66 (dd, 1H); 9.03 {t, 1H);
9.08 (s, 1H); 9.23 (m, 1H).



col um chr omat ography on silica gel, eluent 5-10% net hanol I n
di chl oronmet hane, to give the title conmpound as a solid. 'H NWR (400 -M1z; N 2007
DMSO-d5, 8): 2.31 (s, 3H); 3.35-3.74 (m 8H); 665(ddd 1 H; 679(d

H)y; 7.13 (dwp2bo4ips2sy. 32 (d, 1 H); 7.44 (d, 1 H); 7.49-7%
(m 1 H; 8.11 (m 1 H: 840 (m 1 H: 8.52 (d, 1 H: P&ZE%B&"’EW% 5.0
(s, 1 H; 9.24 (m 1 H. The follow ngﬁcorrpounds are prepared anal ogously
by utilising the appropriate amine (supplier in parenthesis): Exanple 4:
4- Met hyl - N-[2- (2-pyridinyl)ethyl]-3-[[4-(3-pyridinyl)-2-pyrinidinyl]anino]-
benzam de utilising 2-(2-am noethyl)pyridi ne (Fluka, Buchs, Svmtzerland)

144 NV 100000 RO 10y BByt i B S bbb S, 2101,
25% 7. 6aminolbehzafnideitilng 2+2- gmlﬁ):athﬁ)—l;%s(thmlpylrol-lphe& ABsiB Freggl Nmber3H) ; 8. 66
: . A N[

! oheny! BT 155 N Vpoyts oo Bl 25 R TR 15 6.2 Bty 051
e G S B

S oB et gm 86 9p5ed g
:Z),F%s%gs(zmsl H; 7.18-7.33 (m,6H); 7.42 d31 H; 7.49 (ddd,1 H); 7.55
Egg % H)Exalﬁgll-%g ﬁ\lfg-rkje_{ﬂ): p?ngﬂré)n(égw}h o) hyﬁa EgZ- é-ﬁ}ndé»ybﬂz-pﬁim‘}o?nﬁ]gmm%] , 8.65
;11 g/gt hﬁ |t Ibﬁpqanm@g/uti lainaﬁrrﬁ@tbwgbrzq qnlfg Wzyﬁué?ﬁggl}zezarwr HriMR 6400, MHE,;\o] benza
TR (RO o BTSN S35 0M, 44710, S1) 65 7(?“‘?‘@ 3 Eh A0
7 33 (d, 7131+6$!1H774@@d1H)17|47)(d¢d AH)(Teﬁ?ddd 87182“!@ ([nlil)*) %491(9 (d 1

;838 stmih (1) 857 (iglos 6, 99 4ok rf 8 60 (dd, 1 H; 9.03 (t, 1
H: 9.08 ©9.23 (m 1 H. - 5 JAN 200 V\o20041005281
PCT/ EP2003/ 007198 -40- Exanple 7: 4-Methyl - N-[ 2- (1- net hyl -

Ft p?/r r ol -Eamblbek hwdth}f»?]\[-{zdmétayipwﬁylyiswl(a ?ndﬂwnlmﬂnﬂinﬂ&ih)}l]anﬁmjw'i\’lﬂz@ngﬂéam de
utrltrsin am noe ] er

83732- 75%8H3'"gHP?QVH WB@YW %&B%”@? %CQMF‘((QOO g’HZ DMS%SC'G( 9):0.8fyd, 3 42
(m 2H); 6B);3181 @8 1H31D.27 &, 318); 5.08%m( 28l); 21b (4, 6Hﬁ74(2r(u11Hjl)74§(&01m17I55H) 7.43

b i hee A5 el @y W a5l By s cog ko o) 1o o) 38, > 1

N-[(4 Metitbipxyphenyl ) met hyl ] - 4- rret hyl -3-[[4- (3-pyridinyl)-2-pyrimdinyl]anfno
]- benzami de utilising 4-nmethoxybenzyl am ne (Fl uka, Buchs, Swtzerland).
1H NMR (400 MHz,

Example 10: 4-Methyl-N-(2-morpholinoethyi)-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-

benzamide utilising 4-(2-aminoethyl)morpholine (Fluka, Buchs, Switzerland). 'H-NMR (400
MHz, DMSO-ds, 8): 2.28 (s, 3H); 2.33-2.46 (m, 6H); 3.30-3.40 {m, 2H}); 3.53 (m, 4H); 7.30
{d,1H); 7.42 (d, 1H); 7.46-7.57 (m, 2H); 8.06 (d, 1H); 8.30 (m, 1H); 8.38 (m, 1H); 8.49 (d, 1H);
8.66 (dd, 1H); 9.05 (s, 1H); 9.22 (m, 1H).

Example 11: 4-Methyl-3-[[4-{3-pyridinyl)-2-pyrimidinyllamino]-N-{tetrahydro-2-furanyl)-
methyl]benzamide utilising tetrahydrofurfurylamine (Fluka, Buchs, Switzerland). 'H-NMR (400
MHz, DMSO-ds, 8): 1.49-1.63 (m, 1H); 1.70-1.93 (m, 3H); 2.27 (s, 3H); 3.27 (m, 2H); 3.58 (m,
1H); 3.72 (m, 1H); 3.94 (m, 1H); 7.29 (d,1H); 7.42 (d, 1H); 7.49 (ddd, 1H); 7.56 (dd, 1H); 8.08
(d, 1H); 8.35-8.45 {m, 2H); 8.49 {d, 1H); 8.66 (dd, 1H); 9.04 (s, 1H); .21 (m, 1H).

Example 12: N-{2-(2,4-Dihydroxy-5-pyrimidinyl)ethyl]-4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinylJamino]benzamide utilising 5-(2-aminoethy!)-2,4(1H,3H)-pyrimidinedione [Chem.
Absir, Reg. Number: 221170-25-8]. "H-NMR (400 MHz, DMSQ-dg, 5): 2.27 (s, 3H); 2.40 {t,



DMSO-d6, 6): 2.28 (s, 3H); 3.69 (s, 3H); 4.37 (d, 2H); 6.80-6.87 (m 2H) ;

7.17-7.23 (m 2H); 7.31 (d,1 H); 7.42 (d, 1 H; 7.47 (ddd, 1 H); 5%@9&10{17

1H; 811 (d, I H; 838 (m I H; 8.49(d, 1 H; 866 (dd, 1 H); 8.87

1 H; 9.05 ¥VO20m0p§2819.23 (m 1 H). Exanple 9: PCT/EP2003/007198

4- Met hyl - N- (2- met hyl propyl ) -3-[[4-(3-pyridinyl)-2- pyrlmdl nyl ] am no] benzam d

e utilising isobutylam ne (Fluka, BuchK%; Switzerland). 'H NVR (400 MHz,

DMSO-d6, 8): 0.85 (d, 6H); 1.81 (m 1H) 2.27 (s, 3H; 3.04 (m 2H),; 7.29

(d, 1 H; 7.42 (d, I H; 7.48 (dd, 1 H); 7.55 (dd, 1 H); 8.07 (d, 1 H;

33031 8. 42H};r8,324r), 2H3, A5 (nal1H) 7129, (d 8 HEY.420(d, 1H); FM7-7055)n, @81);18.69) (d, HR2 (m 1
Exa

2, Wt hy | B0 0 Ak 406 L8 (R a2.89 5 P32 02 05 9 By o -

benzam dd1@tli($,i1$-i).ng 4- (2- am noet hyl ) nor phol i ne (Fl uka, Buchs,

Switzerl and). H-NNR(4OO M—lz DIVBOds 8) 2.28 (s, 3H); 233246(m 6H) ;

330340(m2;353 7.30 1 H; 7.42 (d, 1 H; 7.46-7.57 (m
8. O&xampleTi 3 Cwlosexxlﬁrm@ yl1)'3 [[48(338”1("!‘?1') P-pyymidgylianipefpenzaplide 8. 66 (dd, 1

; 9 05 By
2 et hyt e Phbeiefing y%zb%@hs%%'& 2 HEAMR (490 Mz, DMEO R D100 1)
met hyI]bérﬂﬁdm,dH) deia-1 aﬁﬁg Hit 1621 BB A B RyR7 Aesi 3l 3.66-8162, (mBUthZS(d
(S"n‘qtga)” )7411 le)%gﬁu 1%55%%@%0@?12%%&8@3@”}? SH?(?-D]‘H@ é49?m
1H; 7. 88 Qdﬂmbgoﬂ%é”l@ml(mﬂ) 7.49 (ddd, 1 H); 7.56 (dd, 1 H): 8.08
(d, 1 H:; 835 8.45 (m 2H); 8.49 (d, 1 H); 8.66 (dd, 1H) 9.04 (a, 1 H);
9.21 (m

N[ 2- (2, La'ﬁégedaewﬁ&s? SR RN AP B R TV 44 PidRyD el ny ) - 2-
ﬂyir%:-bm di Ipyifmﬁlmymgﬁlbﬁjﬂém utllisihg &{-R@ipha-aRnarapsivet daprolactard (Ghem. Allft’r;l \R (400
rifmadail nedl o e

DVBHE 86’9“’@9” 3159 %qﬁ“&pwmiﬁwﬁe%mgﬂ éAN%%é'ﬂm\/\%l)Z%@Zﬂﬂ%%%l

(PgT / EPEDOW ;13&1 .g6l(m, 2H);, 22}3@43;6)@13 0244)13 (, 18); Bmsl3. 31)2 (m,AH)4.68l(rd, 1?9, (5 45
H: 8.66 ¢ Wgﬁ“% é’mé'i)z?) o1 @d‘%)“" %(GMHM??& ?m.ﬂj—ﬁ @6%’ %Eﬁ I%% 11,01 (s,

1H). Exartpie.48(m, 1H): 8.50 (d, 1H); 8.66 (dd, 1H); 9.06 (s, TH); 9.22 (m, 1H).
N- Cycl ohexyl -4-met hyl -3-[[4- (3-pyridinyl)-2-pyrimdinyl]am no] benzam de

utilising cycl ohexyl am ne (Fluka, Buchs, Switzerland).' H NVR (400 MHz,
DIVISO d6 Ezxample0id: N{2-{H4-Oimethoxiphenyl)eByil-4 3astiivi3-[4HPB: pytidieg)-2-ppimidiny|]- 5H) 2 27

7 Ee ( o a%irﬁ%éﬁz 61%rﬂhhémzd'% 3,4- d%tﬁ(%ypﬂenl(eﬁthﬂaﬂgl lfiui?l BP%PS gwﬁ%rl&ﬁﬂ)
HNMR (400 MHz, DMSO- da 8): 2.27 (s, 3H); 2.75 {t, 2H); 3.43 (m, 2H); 367 (s, 6H); 6.70
(dd, 1H); 6.77-6.83 (m, 2H); 7.30 (d,1H); 7.42 (d, 1H); 7.46-7.57 (m, 2H); 8.07 (d, 1H); 8.36-
8.46 (m, 2H); 8.49 (d, 1H); 8.66 (dd, 1H); 9.05 (s, 1H); 9.22 (m, 1H).

Example 16: 2-[[4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJaminc]benzoylJaminoc]-4-thiazole-
acetic acid ethyl ester utilising ethyl 2-amino-4-thiazoleacetate (Aldrich, Buchs, Switzerland).
'"H-NMR (400 MHz, DMSQ-dg, 8): 1.18 {1, 8H); 2.32 (s, 3H); 3.70 (s, 2H); 4.06 (q, 2H); 7.01
(s, 1H); 7.36 (d,1HY); 7.42-7.54 (m, 2H); 7.82 (d, 1H); 8.34-8.47 (m, 2H); 8.52 (d, 1H); 8.66
{m, 1H); 9.08 (s, 1H); 9.24 (m, 1H); 12.57 (br., 1H).

Exampie 17: N-[3-(1H-Imidazol-1-yl)propyl}-4-methyl-3-[[4-(3-pyridinyl)-2pyrimidinylJamino]-
benzamide utilising 1-(3-aminopropyl)imidazole (Aldrich, Buchs, Switzerland). "H-NMR (400
MHz, DMSO-dg, 8): 1.96 (qui, 2H); 2.30 (s, 3H); 3.24 (m, 2H); 4.01 (t, 2H); 6.91 (s,1H); 7.22
(m, 1H); 7.34 (d,1H); 7.45 (d, 1H); 7.51 (ddd, 1H); 7.59 (dd, 1H); 7.70 (s, 1H); 8.14 (d, 1H);
8.42 (m, 1H); 8.47 (t, 1H); 8.52 (d, 1H); 8.68 (dd, 1H); 9.10 (s, 1H); 9.25 (m, tH).



8.66 (dd, 1 H); 9.04 (s, 1 H; 9.21 (m 1 H. Exanple 14:

N-[ (3S) - Hexahydr o- 2- oxo-1 H-azepin-3-yl]-4-nmethyl-3-[[4-(3-pyridinyl)=~ 8-JAN 7007
pyri m di nyl ] am no] benzam de utilising L( ) - al pha- am no- epsi | on-caprol act am

[ Chem Abstwo 20Rags2sNunber: 21568-87-6]."' H-NVR (400 MHz,p ch)ﬁQg(ggo.,@g
1.11-1.31 (m 1H); 1.37-1.82 (m 3H); 1.83-1.96 (m 2H) 2.2 : ;
3.00-3.13 (m 1 H); 3,15-3.30 (m 1|—|)42458(m 1 H; 732(d1|—|); 7.43
d 1 H,; 7.51 (ddd, 1 H); 7.55 (dd, 1 H; 7.84 (m 1 H); 808 (d,1 H); 8.13
le);840(m1H) 8.50 (d, 1 H; 8.66 (dd, 1 H; 9.06 (s, 1 H,; 9.22
m 1 npl e 15:

" i o ﬁ%#%ﬂa’#&%‘%%?%r%ﬁ%@# THRVEHLS R PR BR e Buchs,

SW| t zer | apehzamidé il ¢y¢BPrapbaem@NBONIe (FIBka. BRCIR] SpvitzerBl). 'FRNFIR @00 2H) ;

437(2]2 ’ﬁgk qrﬁ,s_@ '(7%69'%‘?2%79%&)?’%@%97@'3&1?{% ?'06?@ m)sggé“( é{*)go o 5. 49
% 1 s anmssuns v oy smemsag ot s et
o Lacer: gz frf Bepta. i ?b?wvd 5 S L G28 7 |

acet i rsrng”’e am n 4 hi azol eacet at e
(Al drich, Buchs, Svmtzerland) "H- NWVR (400 MHz, DMSO-d6, 8): 1.16 (t, 3H)

3 23 (35455%-,_%#9\{ ézﬁnet%l(i%};eﬂ‘%l)flﬁméﬁyi :?l_'[ﬁ -{3- ;%yr@ﬂ-n I)-g n}mcﬁérg lngﬁafﬁ%r&d%o 56
utt sng(ﬂgeth%ymytagnngz(Fm@ B_ycpg Smtger@y\ HT' a(qqu BMSIQde 7:
N [ 3 (1H$)n@ Q%Ohﬁh}éa)(grémgé bo4: 4@%41% 13[1[&19337%(@' gér)ll sffwaord 'ifiHF' nyl Jamn

o] - benzam de utilisi am no pro)y i m dazol e

oo A D ASTFONR 2SS, 251 859 1B 8 0 ﬂzma ous,:amn,(%zs 3H)
324(m( 4. 01 (t, 2H): 6.91 (s,IH: 7.22 (m 1 H: 7.34 (d, 1 H: 7.45
(d, 1 H); i(ddd, 1 H,; 7.59 (dd, 1 H; 7.70 (s, 1 H); 8.14(d, 1 H;
842(m1H) 847(t1H) 8.52 (d, 1 H; 868 (dd, 1 H; 9.10 (s, 1 H;
9.25 (m gxdriple 20 dJm&ihﬁO@[B (z\k@oa%yh‘dﬁﬂlWhp?ﬁl[ﬁﬁ@%}ﬂd@ﬂ)?ﬂ%ﬁnmléﬁ yil-Exanpl e

18: N clo [ | ] am no
bonz am QeSTIRPP PRI FS I FamREIR e e e, B! §wq%ezfsp%a]nd) -
nggNT g g’@DNM RH200 MMEDRBO-&) 3): 0.67 Tm02tD21.69 m2AH); 2.08 85214); 228((sn3$2;4®19 .
- 7. 50 Chatls Sl 2 dse ey B 7aplaghu ba ok s Phaly ipisop gy thng %"

1 H); 8.5831{-8.42ImHH); 8.4687d,(1dH); 8.66 tdd, 19); 6.04((s,, 1HL B2 (M. 123. (m 1 H). Exanple
19:
N ( 2- met hoxyet hyl ) -4-net hyl - 3-[[ 4- (3- pyri di nyl ) -2-pyri m di nyl ] am no] benzam d
e utili sExagde 2tathNhbRiresthyliNatpheryltethyk &[4 88-ehddingvd-pyrisnidiaylldmindd NMR (400
Mz, DVBQ&Samide utilising N-benzylmethylamine (Fluka, Buchs, Switzerland). '"H-NMR (400 MHz,

DMSO-ds, 8): 2.28 (s, 3H); 2.86 (s, 3H); 4.51-4.68 (m, 2H); 7.08-7.35 (m,7H); 7.43 (d, 1H);

7.48 (m, 1H); 7.71 (s, 1H); 8.35-8.54 (m, 2H); 8.67 (m, 1H); 8.97-9.09 (m, 1H); 9.24 (m, 1H).

NN

Example 22: N-[4-(Acetylamino)phenyl]-4-methyl-3-[[4-(3-pyridinyt}-2-pyrimidinyl)lamino]-
benzamide utilising 4-aminoacetanitide (Fluka, Buchs, Switzerland). "TH-NMR (400 MHz,
DMSO-ds, 8): 2.01 (s, 3H); 2.32 (s, 3H); 7.38 (d,1H); 7.45 (d, 1H); 7.47-7.54 (m, 3H); 7.63-
7.71 (m, 3H); 8.22 (m, 1H); 8.43 {m, 1H}); 8.52 (d, 1H); 8.67 (dd, 1H); 9.13 (s, 1H); 9.25 (m,
1H); 9.90 (s, 1H); 10.11 (s, 1H).

Example 28: N-(4-Methoxy-2-methylpheny!)-4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino}-
benzamide utilising 4-methoxy-2-methylaniline (Aldrich, Buchs, Switzerland). 'H-NMR (400 ‘
MHz, DMSOQ-ds, 8): 2.16 (s, 3H); 2.32 (s, 3H); 3.73 (s, 3H); 6.75 (dd, 1H); 6.82 (m, 1H); 7.16



S): 2.28 (a, 3H); 3.23 (s, 3H); 3.36-3.46 (m 4H); 7.31 (d,1 H); 7.43 (d, 1
H,; 7.51 (ddd, 1 H; 7.57 (dd, 1 H); 8.10 (d, 1 H); 8.38-8.47 (m 2H); ?Pﬂb?
(d, 1 H; 8.68 (dd, 1 H; 9.07 (s, I H; 9.23 (m 1 H). Exanple 20: 3 JAN 200
4- Met hyl - N- [VB0 g@4/0062811- pyrrol i di nyl ) propyl]-3-[[4-(3-pyr béﬁ‘&l‘ﬁ(ﬂ)j{?’o‘ rimdiny
| ]- am no] benzam de utilising 1-(3-am nopropyl)-2-pyrrolidinone rich,
Buchs, Switzerland), 1H NVR (400 MHz,-#MSO-d6, S): 1.67 (m 2H); 1.89 (m
2H); 2.18 (t, 2H); 2.28 (8,3H); 3.19 (m 4H); 3.32 (m 2H); 7.30 (d, 1 H);
7.42 (d, 1 H); 7.49 (ddd, | H; 7.54 (dd, 1 H); 8.09 (d, 1 H; 8.31-8.42
(E;n 2|H) ; 2&!,43):(7087 (#,1H); 7.45 @5 16 0. 401(ddig, ;1H),. 7080 (a8, 1H); 8125 (@).128; &M (m, 1H));
anmpl e ; ) . . .

N 4. Di et ﬁﬁ-‘%‘@h%ﬁ@f%?'ﬁbr")1-2s(-3’[1[“1'-?'%5 B0 &S89 S i ni di nyl ] ani no -
benzam de utilising N benzyl nethyl am ne (Fl uka, Buchs, Switzerland). 1H NWR

400 MHz, 6 A , - . ,
7 08- 7, 55 EXRE L Vb i yisoihyendlt & a2 eiph Bl o,
(m 2H); Bemamidy utiisipg 4-ngetigyrsufoadbenaylaminghydigeliaridentcros Hylorris Blaimsy ING). 22
N-[ 4- (Acet ! Rh? =ITRL B3 -diiy¢ z ' -
beLzaﬁn’ gg %tl [ g‘??\g g}rl}]/]sn(%grrgifaé%dlol(?,&ﬁ)?%f%&iéﬁb&t%h)% f?%k ’aﬁjd;}ytﬂlﬁl-mNR/OR]
(400 MHz, (d, DNBG-49a(ddds)1H)27.88 (n,.2H)3H3 (del, 89); 786 (BHRH); 8.164d,(1d)1 380 (7, Uh; (d,
IH); 7.47 : 10 m/ df 1B, 22 1 ; 8.43 1 ;
b L (d, ?%Iilié 1%U’]e??‘g?z%’c‘i’: 7’1)(?‘%1?("9“;%@(??@@15')? 9. ng(m T)H); 9. 9§)m(s, T)H);
10.11 (s, 1 H). Exanple 23:
N- (4- Met hexyimpie BB1 mnhqumgarﬂinayah&wt]mam&lp-émﬁe’inmr['4dqisépxrhasnﬂy-@w;rma%myI Jamin
0] - benzamde_uitilising, 4-methox -2-,matbh ni.line (A drjch, Buchs,
Swi t zor | aREISTHANRaYREE YBlsnoRHEImeYkeie befsyTaming ghydrochignds (Aldrgh, Bushss y . 3. 73
PCTI EP2003) Q0T T00, F A (o T okl A0S (o SH e T Y (O e, 1
- 7. 69 (BeEHL7Aj (mesrpbh oyt T4l hebloay) s g o g Fhis g (€ abl7 " o
1 H); 9.1836%m, 1H)B.50%d,25)( 8168 i H); 8.86%:, (8); o7, 1Hxaeple, B4, _
4- Met hyl - N-[ 4- (et hyl sul fonyl ) benzyl ]-3-[[4-(3-pyridinyl)-2-pyrimdinyl]amn
0] - benzam de utilising 4-nethyl sul fonyl benzyl am ne hydrochl ori de (Acros,

?I\ﬂ (i Z 5F3)|4 &kmm; ) N-(2-}¢\h'h'd‘dhﬂo((@ﬁyl)Weth@%ﬂ]-(ﬂépyrﬂ?yl)—&ﬁ?ﬂm{dmyl]@d'mp]-3. ég Es,
S 7 o3Pt yiing SyRarieb ydrochlondeFiyta Blpns, il B, shtR (4go2? (T
lI;I-D[ ( il ?3 (itt, DIMSEd, ;q; mg((Tnal-mm.zfs (]@: 24); (02 (eli,_ﬂ-l?;.?.aie'aﬁ?lre, 29; 7.44 _(d,_1H);ri L
78 o nof BRAGaE THE R AHITE ] Ml Bt I ndsasdcd Pl Qb -efabil  6. "

(Al drich, 1Bh&H8 (s, 1H); 9.24 (m, 1H).

Example 27: N-[4-Methyl-3-{[4-(3-pyridinyl}-2-pyrimidinyl]aminc]benzoyl]glycine methyl ester
utilising glycine methylester hydrochloride (Fluka, Buchs, Switzerland). 'H-NMR (400 MHz,
DMSO-dg, 6): 2.29 (s, 3H); 3.63 (s, 3H); 3.98 (d, 2H); 7.34 (d,1H); 7.44 (d, 1H); 7.52 (ddd,
1H); 7.59 (dd, 1H); 8.11 (d, TH); 8.41 (m, 1H); 8.50 (d, 1H); 8.67 (dd, 1H); 8.87 (t, 1H); 9.09
(s, 1H); 9.23 (m, 1H).

Example 28: NH{4-Methyl-3-[[4-(3-pyridiny!)-2-pyrimidinylJamina]benzoylibeta-alanine methyl
ester utilising beta-alanine meathylester hydrochloride (Fluka, Buchs, Switzerand). "TH-NMR
(400 MHz, DMSOQ-ds, 8): 2.27 (s, 3H); 2.57 (i, 2H); 3.46 (m, 2H); 3.57 (s, 3H); 7.31 (d, 1H);
7.43 (d, 1H); 7.50-7.55 (m, 2H); 8.07 (d, 1H); 8.40 (m, 1H); 8.47 (t, 1H); 8.50 (d, 1H); 8.67
(dd, 1H); 9.07 (s, 1H); 9.23 (m, 1H).



Switzerland). 'H NVR (400 Miz, DMBO-d6, 8): 2.28 (s, 3H); 2.82 is, 4.32

(d, 2H): 6.64 (m 2H); 7.11 (m 2H): 7.31 (d. 1 H: 7.43 (d, 1 H: g
(ddd, 1 H: 7.59 (dd, 1 H: 8.12 (d, 1 H: 8.39 (m 1 H; 8 50 (d, 1ﬁ 200

8.68 (dd, 1we)zoed@e&B1(t, 1 H); 9.07 (s, | H,; 9.24 (m Ilpdfg Pzwgg 26:
N- (2- Am no- 2- oxoet hyl ) - 4-met hyl - 3-[[4- (3-pyri di nyl)-2-pyrimdinyl]am no] -

benzam de utilising glycinanm de hydroctftdori de (Fluka, Buchs, Switzerland).

"H-NWR (400 MHz, DMSO-d5, S): 2.29 (s, 3H); 3.78 (d, 2H); 7.02 (s, 1 H);

7.30-7.36 (m 2H); 7.44 (d, 1 H; 7.53 (ddd, 1 H); 7.61 (dd, 1 H; 8.11 (m

1 |") 8. 4Jmn__._4 le 29:Hy-{[4-Abosuliondl)pHenylnelig 4 metbylkd-[[4-B-Byfidpgth2-pytimidingl]9. 08 (s,
H) ; e

N[ 4 et ngT P ibpfzpitie BRHB S emomedbenzeneronarids BSOS e et hyi

ester utBldhsj S\gltzgarlgmd)rféi -NERH{YOEsHzy DMGOdacoi) 229 (:Iesﬂ}:mu?kie(d Bijc NSO (s,

RO e Sl s o AL T VLR

8.11 (d, 8.5H(d, 18);8168 (dd, IH}P.06&, 50); @M (&, H); 9.3 67, 1(0d, 1 H); 8.87 (t, 1 H)
9.09 (s, 1 H; 9.23 (m 1 H. Exanple 28:

N[ 4- NEth | -3-[[4- yridinyl)-2-pyrimdinyl]anno] benzoyl ] bet a-al ani ne
et hyl éxm&&&@.ﬂé@ ﬁgdi‘%tpéppaf)'érm yirfelih(Breyddiayl)-Bypuiiroisinydermigelbemamide

Buchs, Sw#izRg baalmmékbdﬁwa (AHER EMsBs sm@&aq@ wnmnz@aam Dﬁ/k@o a2 57 (t,
oH): 3.46 (m 7 50-7. 55

(m 2H; &: b@S(cun 2_H)+%2Bé ﬁU) @@9 (m Pbl) %8124'7!- %2') 4501, ﬂé) 5’630((@ TH); ?4)13 8.67

dd, /
I(D dd, épzoogd??) g); IS"E (d%dAHHI);XﬁE:@@d(ﬂ%) 8.050d, 1H); D106 29 0, 211,30 (1 DS BB (dd,

N[ [ 4- (An#"rﬁb%?ﬂ%ﬁ@)i’p%mmﬂ%et hyl ] - 4- met hyl - 3- [ [ 4- (3- pyri di nyl ) - 2- pyri ni di n

yl]- am noj benzam de utilising p-(am nonet hyl )benzenesul f onam de

& 15056 (g AN BpiehDRpmtd i pttikpel by iaming bﬁyzauvgasﬂiémm (m
4H) 876g2dném ammefdrmléaoagﬁhé rswnabﬂandﬁ’%mm(zlo@ M)z, DBISERL, 8): 1104, 6HP 51I (d301
ST R N AR ALY JNCINY, T e grﬁu(%‘»;”‘éeﬁzam

de ut|I|$H)ﬂ§3§(mmm©8£-1mﬂonam68(dﬁluﬁ) 007 (Buehn.2:8m, teer | and) . ' H- NMVR (400
Mz, DMBO-d6, 6):1.65 (qui, 2H); 2.28 (s, 3H); 3.29 (m 2H); 3.42 (m 2H);
4.50 (m 1H); 7.30 (d, 1 H; 7.43 (d,1 H; 7.51 (ddd, | H); 7.56 (dd, |

H); 8.09 ;E,E_M_ N-B-186thgl-3HpA-(Fpyrididy -2y Baidngilarhinelben®yli-(L)(pdenylaldnibg ; 9. 07

A D ot - et ey AT Pheralanis thuleste ycrochforide (Novebiochem,
utili si ng(Juro), Luceme Switzerland). "H-NMR (400 MHz, DMSO-dg, 5): 1.32 (s, 9H); 2.28 (s, 3H);
3.07 (m, 2H); 4.53 (m, 1H); 7.13-7.29 (m, §H); 7.32 (d, 1H); 7.44 (d, 1H); 7.50 (ddd, 1H); 7.55
(dd, 1H); 8.05 (m, 1H); 8.39 (m, 1H); 8.49 (d, TH); 8.63 (d, 1H); 8.67 (dd, TH); 9.08 (s, TH);
9.23 {m, 1H).

Example 33: N-[4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]Jamino]benzoyl}-(D)-alanine 1,1-
dimethylethyl ester utilising D-alanine t-butylester hydrochloride (Novabiochem (Juro),
Lucerne, Switzerland). "H-NMR (400 MHz, DMSOQ-ds, 8): 1.34 (d, 3H); 1.38 (s, 9H); 2.28 (s,
3H); 4.32 (m, 1H); 7.33 (d, 1H); 7.43 (d, 1H); 7.51 (ddd, 1H); 7.61 (dd, 1H); 8.14 (m, 1H);
8.40 (m, 1H); 8.50 (m, 1H); 8.58 (d, 1H); 8.67 (dd, 1H); 9.08 (s, 1H); 9.23 (m, 1H).

Example 34; N-[1-{4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminolbenzoyl}-4-piperidinyl]-
benzamide utilising N-4-piperidinyl-benzamide (Maybridge Chemical Co. Lid). '"H-NMR (400
MHz, DMSO-dg, 8): 1.49 (m, 2H); 1.68-1.94 (m, 2H); 2.30 (s, 3H); 2.92 (m, 1H); 3.16 (m, 1H);
3.79 (m, 1H); 4.05 (m, 1H); 4.42 (m, 1H); 7,08 (dd, 1H); 7.31 (d, 1H); 7.41-7.54 (m, 5H); 7.63



di et hyl am ne (Fluka, Buchs, Switzerland). 'H NWR (400 MHz, DVSO-ds, 8): 1.04
m 6H); 2.28 (s, 3H); 331(m 4H); 7.02 (dd, 1 H); 7.27 (d, 1 H; 7 ﬂﬁNZGU?
d 1 H,; 7.51 (ddd, 1 H; 7.61 (m 1 H,; 839 (m 1H); 851 (d, 1 I—B
8.68 (dd, 1WQ200400881(s, 1 H); 9.23 (m 1 H). Exanple 32pcr/Ep2003/007198
N-[4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] benzoyl]-(L)-phenylal ani
ne 1,1-dinethylethyl ester utilising-45shenyl al ani ne t-butyl ester
hydr ochl ori de (Novabi ochem (Juro), Lucerne, Switzerland).' HH NVR (400 MHz,
DMSO-d6, 6):1.32 (s, 9H); 2.28 (s, 3H); 3.07 (m 2H); 4.53 (m 1 H);
7 13 7. 29(n(.rTH)5H)9-7343ﬂ Zrdh; 828k, 1H]; 8140 (ndl, 1H); 8:51 (d7 18 s(edddd, 1H)H9.06 6, 55 (dd,
a_')(gnmi‘l:gl_]) .39 (m 1 H); 849 (d, 1 H,; 863 (d, 1 H; 8.67 (dd,
; 923(m 1 H. Exanple 33:
[4 I\/bthyl 3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] benzoyl ]-(D)-al ani ne

(Novabi ocremiats i ey LS. Zeihihlartioo FEM IR nghs

134 (d lﬁbﬂ)holme:{BIqu? Giah smme:aa;(dx HNBIR (400 182, DWSCOkDy: 2251, 3H): 347 I(—I)m )
fo s 50 (e ottt 8270 ipr. 2 s Y pedbeg i o8I ol pgo Gyt 1, %,
H) . Exanﬁ)ﬁ‘b((BAH) 8.69 (dd, 1H) 9.05 (s, 1H), 9.23 (m, 1H).

N-[I-[4-Methyl-3-[[4-(3-pyridinyl)-2- pyrlmdl nyl ] am no] benzoyl ] - 4- pi peri di ny
'] - benzam de ut| I i Si ngt N- 4- pi peri di nxl benzam de (Maybridge Chem cal Co.

NN

Lt d). KpMethmopery)-4slyt-mathyl §-[{An3- pxnﬂmvlh%zurmrdwumomm $2.30
E rsn fH) " t?en%%yS](n?Bbra&m@)utll|s%ag%ﬁ§4-meth]ax§'[9henyl)3p B&aﬁlﬁé %E%IED Chéim@ﬁ\létﬁahrﬂ_ L 4A N42
2007 WO Geomngn 3i1220) slsléla 2.304s, 3(1){12 97-gp8 (m ) 3. 5Q7§ Bfm, 2H) ;

g 32 (d, zilH)l'ﬁsm é@i) (6178 éa!;*lm, A)pE.16 Gud, 1Hﬁ)731fld6ﬁ+)£ﬁd4 (rh, TH); 781 QRua( s, 1 H):
4-[ 4- I\/Et hW)‘_%GT mﬂ(l@ Wﬁl('an H $:52 (o iR BEY (4 11Hh9rﬁﬁ(ﬁeﬂi)o?12?('ﬁﬂ"ﬁhol i ne

utilising norpholine (Fluka, Buchs, Swtzerl and) "H NVR (400 MHz,

DIVBO d6,5): 2 9 7. 44
(m 1 it w3 Wiy S B o P o o £ (% w1 5 6. 6o

(dd, 1 H);pifer@ting stjlisihg Hi} (A-p9ridy3)- mmraﬂmé-bEml@thmhe NaGfahmn, Germany). 'H-NMR
1-(4- Met h 4- [ 4- ny [i am noj -
benzoyl ] p@é@ﬁ@% ﬁ&&& Pq ?)stg%gq{ se—i 41’@? Wﬁy%&@rﬁ@ 4&% ﬁf%" ﬁg)d}Eﬁ{@Chem e,
Neuf ahr n, 1H)CeBeé&d M H); A-HNUIR1 KIY G2\, 1BNBGodm:, 1B) 8.15. (Bi)z(—l&;szal-{)n 1B); 85633. 08
(m 4H); 0 6.78-6.88 (m 4H); 7.12 (dd, 1
H; 7.31 dﬁ% gﬁ%?dézq!i‘ﬁ&HQS %-Il—b'gzgig'lﬁ?k%dd | H: 7.67 (m 1 H: 838 (m 1
H; 852 (m 1 H,; 867 (dd, 1 H; 9.06 (s, 1 H; 9.23 (m | H).

Example 38: 1-[4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinylJaminolbenzoyl]-4-(pyrazinyl)-

piperazine utilising 1-(2-pyrazinyl)-piperazine (Emka Chemie, Neufahrn, Germany). *H-NMR

(400 MHz, DMSO-dg, 8): 2.31 (s, 3H); 3.57 (m, 8H); 7.14 (dd, 1H); 7.32 (d, 1H); 7.45 (d, 1H);

7.51 (ddd, 1H); 7.72 (m, 1H); 7.85 (d, 1H); 8.08 (d, 1H); 8.29 (d, 1H); 8.40 (m, 1H); 8.53 (d,

1H); 8.65 (dd, 1H); 9.06 (s, 1H); 9.24 (m, 1H).

Example 39: 1-[4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]Jamino]benzoyl]-4-(phenyimethyl)-
piperazine utilising 1-benzyl-piperazine (Aldrich, Buchs, Switzerland). "H-NMR (400 MHz,
DMSO-ds, 8): 2.21-2.42 (m, 4H); 2.28 (s, 3H); 3.34-3.63 (m, 6H); 7.07 (dd, 1H); 7.21-7.34 (m,
6H); 7.43-7.50 {m, 2H); 7.63 (m, 1H); 8.38 (m, 1H); 8.50 (d, 1H); 8.65 (dd, 1H); 9.03 (s, 1H);
9.22 (m, 1H).

Example 40: 1-Cyclopentyl-4-[4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinylJamino]benzoyl]-
piperazine utilising 1-cyclopentyl-piperazine (Emka Chemie, Neufahm, Germany). 'H-NMR




Exanpl e 37:

1-[4-Met hyl -3-[[4- (3-pyridinyt)-2-pyrindinyl]an noj benzoyl j - 4- (4- pyr idcdANYR)7
- piperazine utilising 1-(4-py(dyl)-piperazine (Enka Chem e, Neufahrn,

Ger many) . IweoNb®o0$2400 MHz, DMSO-d6, 5): 2.31 (s, 3H); 311(;?{%}(2563/0%8 3.59
(m 4H); 6.77 (m 2H); 7.14 (dd, 1 H); 7.32 (d, 1 H; 7.45 (d, 7.52
(ddd, 1 H; 7.70 (m 1 H; 8.16 (m 2H46-8.41 (m 1 H); 853 (d 1 H); 8.67
(dd, 1 H; 9.07 (s, 1 H; 9.24 (m 1 H. Exanple 38:

1-[4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] benzoyl]-4-(pyrazinyl)-
pi per azi n@obMHZ, BMED-ds, 68%-10-B31 (| 2H) 1. 881 82 (NS4 1iss-1 ,@H);de1g-aly n,

Ger man 2 7. 14
Cad. 11 ?@ﬁﬁgﬁgwﬁw@%f% 743 e i 8y ! Iy CAOKT

7.85 (d, iH)L-lBBSQmQﬂ—IX d.,51 Id,H)H) 8.62 Qid( dlkl); .04, 181)A02% (M, 11—I)H) 8.53 (d, 1 H)
8.65 (dd, 1 H; 9.06 (s, 1 H; 9.24 (m 1 H. Exanple 39:

1-[4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no] benzoyl ] - 4- (phenyl net hyl
- pi per aExamgplais &t pyi -RZpYriei minoloen pipsSaribyler | an

)- P le1g:|4-§4-pgMathyb [j243-pyridpet) dirpi]eminclbenBuydits | and) .

(:]LNI(\S/ED (48&%0;}&0%@?@% i’[b./(Plé%I%%l %yﬁé%%{ﬂ]p%hoyﬁ%gé?&écﬁﬁ% b}g@z}?s 63

|'|) ;8. 38 Gemaby)jH-NBIFSE00AMHZ DNSO-8s, 65 2(28d(s, 3H)1H).31-2.493m 4H); B.16)(s, 2HD; 22 ( m 1

. Exarrp
P oycl open§7?’%1?( B0 A AR I8 1 1B PR (A 10 TS enzoy 1 1 -
pi per azi n&SBI(mHPﬁl 841 {d, d%:%@%ﬁﬁyi%@@éﬁﬂ%@ M dHBheni e, Neuf ahm
Germany)."H NWR - 5 JAN 2007 V\D 2004/ 005281 PCT/ EP2003/ 007198 -46- (400
Mz, DMBO-d6, 8): 1.20- © 1.39-1.62 (m_4H); 1.65-1.75 (m 2H);
2.18-2. 47—-?\'—‘@'&%)1 [43\'1@2173!'33 [é%(%wﬂdwvl) -2-pyrigiging famingJbenzoy4dgroges2-(tr Hy : 7. 44

(8d681(dd pﬁroﬁénﬁl}@ﬂﬁd]plberﬁbneﬂhfbgng(m px&er@iln-ﬁlﬁ&eﬁﬂﬂ})yﬁolﬁne (BmRkd chémiel H) ;

4-{{4-] 4- NEWﬂ'VPr@eT"[a!‘JVX éﬂﬂ'_h%ﬁ &HQQW')'é@J‘ﬁQ ?m&iﬂr?&ﬂ]’hﬁﬁhd]ﬂ%ﬁzgw 'B-2P-(pi per azin
I acet 0, tek | I rafpol i ne
GG e oy s e B
G, e Tt YA 7% G 5 R b ﬂmshwﬂwwe ¥ adigs >y
(le) THED.2bdm, 1), 7.52 (ddd, 1 H); 7.65 (m 1 H; 8.39 (m 1 H); 851
1 H; 8.68(dd, 1 H; 9.04 (s, 1 H; 9.23 (m 1H. Exanple
L 1- [4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno] benzoyl] 4-[ 2- ox0- 2-(
pyrr ol Exhgm[é J &t Nlgthyl -z ( Samyridinyl)-B-pyningidinylJamino]benzoyl}-1- plperazme-
2- hr Ge
" R (AR ety 38 e AR 1 HeB b o e SR O ST
(m 4H); SWMrleﬂd) 'PHIMRI4QGMHz) DBIBD:ds35)3% 18 (163H)( 229 €3;18H); B. T73. Gal(in 8l-l);|-|) 7.29
(di 1 H 4,02 (g, 2H); 7.10 (dd, 1H); 7.30 (d, 1H); 7.45 (d, 1H); 7.52 (ddd, TH); 7.66 (m, 1H); 8.40 (m,

1H); 8.51 {d, 1H); 8.68 (dd, 1H); 9.06 (s, 1H); 9.23 (m, 1H).
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Example 44: 2-[4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminc]benzoyl]-1,2,3,4-tetrahydro-
isoquinoline utilising 1,2,3,4-tetrahydrolsoquinoline (Fluka, Buchs, Switzerland). 'H-NMR (400
MHz, DMSO-dg, 8): 2.31 (s, 3H); 2.79 (m, 2H); 3.57-3.90 (m, 2H); 4.58-4.79 (m, 2H); 7.08-
7.23 (m, BH); 7.32 (d, 1H); 7.42-7.50 (m, 2H); 7.70 (m, 1H); 8.39 {m, 1H); 8.51 (d, 1H); 8.67
{dd, 1H); 9.05 (s, 1H); 9.24 (m, 1H).

Example 45: N,N-bis(2-Methoxyethyi)-4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminoc}-
benzamide utilising bis(2-methoxyethyl)amine (Aldrich, Buchs, Switzerland). "H-NMR (400
MHz, DMSO-ds, 8): 2.28 (s, 3H); 3.09 (br.s, 3H); 3.23 (br.s, 3H); 3.47 {m, 8H); 7.04 (dd, 1H);
7.27 (d, 1H); 7.44 (d, 1H); 7.51 (ddd, 1H); 7.62 {m, 1H); 8.39 (m, 1H); 8.51 (d, 1H); 8.68 (dd,
1H); 9.01 (s, 1H); 2.23 (m, 1H).




7.45 (d, 1 H,; 7.52 (ddd, | H; 7.64 (m 1 H,; 839 (m 1 H,; 851 (d, 1 H);
8.68 (dd, 1 H; 9.04 (s, 1 H; 9.22 (m 1 H. Exanple 43: - 5 JAN 7007
4-[4-Methyl - 3-[[4-(3-pyridinyl)-2-pyrimdinyl]an no]benzoyl]-1-pi perazi ne-
car boxyl i c Ve@Re§4/0a5p811 ester utilising ethyl 1-piperazi ngeEpeybdi®
(Aldrich, Buchs, Switzerland). 'H NVR (400 MHz, DMSO-d6, 8): 1.16 (t, 3H);
2.29 (s, 3H); 3.19-3.63 (m 8H); 4.024%q, 2H); 7.10 (dd, 1 H; 7.30 (d, 1
H; 7.45 (d, 1 H,; 7.52 (ddd, 1 H); 7.66 (m 1 H); 840 (m 1 H); 8.51 (d,
1H);868(dd 1 H; 9.06 (s, 1 H; 9.23 (m 1 H. Exanple 44:
2-[4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]benzoyl]-1, 2,3, 4-tetrahy

St zor | Sl MRSt by S RIS BHARAS  -bibe e B0
3. 57- 3. 90tising Lpiperidndpipeiding (Aldich2ByshsySeigeriand)3 HNVIRI#H0 MAZRMEO: dal |
7. _42 7. 5%%(1'5‘1 125{% im, gfﬂ'é %ﬂ]ﬁ 8 (rﬁ% ?H)E%gﬁé ,e@H)rg:.é@ im, B2 68 m LD 2,085 (dd’ |

: 9.05
N N- bi s( ZHWa?ﬂo(xryéHDM 32 {m, A7 (Bd] THY; T7.38 i rtHYi T8 (d; 2H) ia2rtddt], Atd;] ani no] -

S toer | S fk%g“’qﬂﬁéﬁ’ O PR RERE SR C il ppthihy 1 2
323(brs 3H) : 347 (m 8H): 7.04 (dd, 1 H: 7.27 (d, 1 H: 7.44 (d,
g 51E§<£H Ieli?"W [4 Klleﬁ'%ll Qlﬁh ﬁl{gdlny% ﬁﬁrrmltﬁ*]gmno]&n%yz]éﬁj Emeﬁ*ryﬁS (dd 1

pCT/ Epzog plggﬂ‘g SIQ{'}.L’EI]I% gzy)ggycme ethyl ester (Fluka, Buchs, Swntzerland)%H NMR

-[4- Ner(:iﬁO'Mﬁz%é@ cQ)ﬁ)'OjQﬁYbb(rﬁ mﬁnrzmeﬂ BML]s@v-i‘@i Fﬁ"lﬁﬂ%’ halisﬁémb' pi peri di
ne utilising 4- p|1ﬂ)r| di nopi peri di ne Buch zerl an NVR

(400 MHz2H gy 1517.84 (m, 8D; (-3¢ T&Fﬂ)(m 3H)5 7,55 760 @%1%@35 §5?Q“(s 3H)

2.39 (m 85, & otd4; (M2 18 IH 3.71 (m 1 4.42 (m 1 H):
7.07 Eddzﬂ{b&sﬁz(d Pgnsg 9@41&) 1752(52%(? 1,-DH) 7.52((ddd,H)1 H) ; 7.(63 (mH)l

H: 8.40 (m 1 H): 851(d 1 H:; 867 (dd, 1 H; 9.03 (s, 1 H; 9.23 (m 1
Examamplé 48: N- (3 Chlorophenyl) 4-methyl-3-[[4—(3—pynd|nyl)-2—pynmldlny]]ammo]benzamlde

H . {14-
)“%[;‘l I S e A R 'BL‘:‘;‘LQV'
va| tzerl 3H91)714J(hk PN 7.463016) 1Mz 4 10N B.46 &), -1 HY,. 7240 (Hdd.0t H)nT.6847)73 (@, 2H)

7 389 @5 1B 2 16) %ﬁ%i“%@ﬁ%ﬁm dos o g b g, g 2%“%2 E?d )

H); 8. 9619)(30:13@ 1HH,; 9.22 (m 1 . Exanpl e 48:
N- ( 3- Chl or ophenyl ) -4-met hyl -3-[[ 4- (3 pyridinyl)-2-pyrim di nyl]am no] benzam d

e
Example 49: N-(2,2-Diphenyiethyl)-4-methyl-3-[[4-(3-pyridinyl)}-2-pyrimidinyllamino]-

benzamide utilising 2,2-diphenylethylamine (Aldrich, Buchs, Switzerland). 'H-NMR (400 MHz,
DMSO-ds, 8): 2.24 (s, 3H); 3.87 (m, 2H); 4.41 {m, 1H); 7.12-7.17 (m, 2H); 7.23-7.31 (m, 9H);
7.41-7.44 (m, 2H); 7.51 (ddd, 1H); 7.97 (m, 1H); 8.37-8.44 (m, 2H); 8.48 (d, 1H); 8.68 (dd,
1H); 9.05 (s, 1H); 9.23 {m, 1H}.

Example 50:; N-(2,3-Dihydro-1H-inden-1-yl)-4-methy)-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]-
benzamide utilising 1-Amincindane (Fluka, Buchs, Switzerland). "H-NMR (400 MHz, DMSO-
dg, 8): 1.90-2.01 (m, 1H); 2.29 (s, 3H); 2.43 (m, 1H); 2.77-2.86 (m, 1H); 2.91-2.98 {m, 1H);
5,56 (m, 1H); 7.08-7.25 (m, 4H); 7.31 (d, 1H); 7.43 (d, 1H); 7.50 (ddd, 1H); 7.64 {dd, 1H);
8.20 {m, 1H); 8.40 (m, 1H); 8.50 (d, 1H); 8.68-8.72 (m, 2H); 9.08 (s, 1H); 9.24 (m, 1H).

Example 51: N-(Diphenylmethyl}-4-methyl-3-{{4-(3-pyridinyl)-2-pyrimidinylJaminolbenzamide
utilising alpha-aminodiphenylmethane (Fluka, Buchs, Switzerland) 'H-NMR (400 MHz,
DMSO-ds, 8): 2.29 (s, 3H); 6.41 (d, 1H); 7.20-7.36 (m, 11H); 7.43 (d, 1H); 7.46 (ddd, 1H);




utilising 3-chlor-aniline (Fluka, Buchs, Switzerland).'H NVR (400 MHz,
DVMSO-d5, 3): 2.33 (s, 3H); 7.14 (m 1 H; 7.36 (m 1 H); 7.41 (d '15HéN
7.46 (d 1 H: 7.49 (ddd, 1 H: 7.68-7.73 (m 2H): 7.95 (m 1 H. 8 280
1 H); 8.43 w®2004/a4652818.53 (d, 1 H); 8.66 (dd, 1 H); 9. 15P(§'I$EP2$O3|TD]7199 26 (m
1 H; 10.33 (s, 1 H. Exanple 49:

N- (2, 2- Di phenyl et hyl ) - 4-net hyl - 3- [ [ 4- (-3%pyri di nyl ) - 2- pyri ni.di nyl ] ami no] -
benzam de utilising 2,2-di phenyl ethyl ami ne (Al drich, Buchs, Switzerland).
1H NVR (400 MHz, DIVSOdo 8): 2.24 (s, 3H); 387(m 2H); 4.41 (m 1 H);

7. 12-7. 177 6mdd th); 871828, 1HRB.48¢m, AH); 8507(d41H)?8%(6dn1H¥+910(73 $H); 9®dd 1H;

797(m H) 37|£44(m2H) 8.48 (d, 1 H: 8.68 1 H:; 9.05 (s, 1
H: 9.23 i]-rﬂ ?"@ﬁ‘ ampl e 50: N-(2,3-Di hydro-1

Hinden-1-yl)-4-nmethyl -3-[[4-(3-pyridinyl)-2- pyr| m di nyl ] am no] - benzam de
til 40Q MHz, DVBO-

s by S GRS Ml SR B,

2 91 98be(nzﬂmldeﬂlyhlismgs1%ammoetllyﬂ}l)lper!ﬁmfmwnds B(unlns Sijtzeriangll 'H-MUMRL(40P; 7. 43

750 (o YA PMABL: g7y by Giphli syt i, i 2oq By Bov 2t B o 1 o

N- ( Di phen§.B&én8H)) 7.84 lﬁdmﬂrm 7.84 (d, 2H); 3.50(ddid i1 hi)I7) 52(dgy tH)B. OB iyl 1HnB.28]henzami d

til | t | and) ' H NVR
© ot \rs WA ARSI P ERIAE o iy, Bl gl £ 2ot [ and) | 1
7.43 (d, 1 H; 7.46 (ddd, 1 H); - 5 JAN 2007 WO 2004/ 005281
PCT/ EP200 (3. . .8.50 (d,
a6 @:éé?ﬁb?el%zrﬁhéth{lsﬁﬁ@%wgz nﬂr&m(ﬂhmihb? Y ége?ﬂﬂs (éiﬂah}gd _ Exanpl(e e
4- Met hyl - mqhila{em%‘i’%@?mmewb%"& 947]&tﬁ“ﬂp&'ﬂ(k"ﬁ@h‘h&d@fﬂw 'QU%BP?hsdl nyl ] ami no]
- benzam Qﬁnzéhaﬁd)s'mﬂmh(a@o mmznmstwds ? PBSI1 G rzﬁ; &A} Q 320(5,, s@t@b@ {m, 2H);
Svmtzerland) 8 8@74 H)
(m 4H): 8“’(%”) §ﬁ95d21"§1?§72114((m 2'61-1?3 @%‘ﬁ (fh?(cblid" S, o Hi; 1—5‘9 7 44
d, 1 iH HY; g2 (d, iH); 8.67 | 1 H);
' 1 0, Sy e e 0 Wi O U SRS G 1
nple 5
4- I\/Ethsl 3-[[4-(3-pyridinyl)-2-pyrimdinyi]amno]-N(5,6,7,8-tetrahydro-1I-

(A ari e, R SRy EH S R Sk P AR g RIS AN £, (o,

4H) 2. 32méthylltaHyamige edlising 4- Qmi}qoromtlﬂ;ﬁbemnylaﬁﬂi)@ (AirieB, Btd:hs,l&hpzerlaﬁdﬁl?h!? 14 (m

7.37 oy d d 8. 25
(m 1 Ngﬂ‘zﬁa‘? 5“-{%@5 B2 50( f%”ﬂgﬁ.%@ £/L')( 33‘@(‘11 §9‘5” (&'dﬁf)j 45971—5?53 9. 25
(m 1 H) (m. 3H): 763 (dd, 111: 7.66 rn,2H),816(m 1HY; 8.40 (m, 1H); 351 (d, 1H), 8.67 (dd, 1H);
9.08 (t, 1H); 9.10 (s, 1H); 9.24 (m, 1H).

Example 55: 4-Methyl-N-[(5-methylpyrazinyl)methyl}-3-[[4-(3-pyridinyl)-2-pyrimidinyljamino]-
benzamide utilising 2-(aminomethyl)-5-methylpyrazine (TCI-JP, Distrib. Ziirich, Switzerland).
"H-NMR (400 MHz, DMSO-d,, 5): 2.29 (s, 3H); 2.45 (s, 3H); 4.54 (d, 2H); 7.33 (d, 1H); 7.44
{d, 1H); 7.49 (ddd, 1H); 7.62 (dd, 1H); 8.14 (m, 1H); 8.40 (m, 1H); 8.45 (m, 2H); 8.50 (d, 1H);
8.66 (dd, 1H); 9.07 (t, 1H); 9.09 (s, 1H); 9.23 (m, 1H).

Example 56: N-(2-Ethoxyethyl)-4-methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyl]Jamino]benzamide
utifising 2-sthoxyethylamine (TCI-JP, Distrib. Zurich, Switzerland). 'H-NMR (400 MHz,
DMSO-dg, 8):1.07 (t, 3H); 2.28 (s, 3H); 3.30-3.48 (m, 6H); 7.31 (d, 1H); 7.43 (d, 1H); 7.51
{(ddd, 1H); 7.57 (dd, 1H); 8.09 (m, 1H); 8.38-8.45 (m, 2H); 8.50 (d, 1H); 8.67 (dd, 1H); 9.07 (s,
1H); 9.24 (m, 1H).



9.65 (br.s). Exanple 54:

4-Met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyi]amno]-NJ][4- (trltluororr_gw\%’*]
nyl]- methyl]benzam de utilising 4-(trifluoronethyl)benzylam ne (Al

Buchs, Sw tWwezdafepsr H NVR (400 MHz, DVSO-d6, 8): 2. 30pCsEpadhioeresd3 (d,

2H) ; 7.34(d,i H; 7.44 (d, | H); 7.46-7. 53 (m 3H); 7.62 (dd, 1 H); 7.66

(m 21-1); 8.16 (m 1 H); 8.40 (m 1 Hf-8.51 (d, 1 H); 8.67 (dd, 1 H) ;
9.08 (t, 1 H; 9.10 (s, 1 H; 9.24 (m 1 H). Exanple 55: 4-Methyl -

[(5 met hyl pyrazi nyl )nmethyl]-3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]

benzanm dE&ExampleisTi Adlethyi-aHRri2mae-hyhidasclidieyhathylly3-Ha{hpyridingl)-23Rrindimtlr i b.

Z h, R 2.45 ,
UI’I; ¢ %YH WEF@HE&% u:glls:r}\?;L M%@@Q&?%:da?gﬁﬁg% [@7#’ TS %% dg%giﬁﬁ%mber.] o5 EZ d.
i : 8 ﬁZB‘(ﬂ@ﬂl HNMPB(400 Mg, DMS@ ds 8): @97((m3mr913-3%dn(|dH)§aa)340®1 ,66 (dd,
N-(2, Et hggl g T(F) g')mr)rg?ﬁ@ﬁ gHEcE_ f%g?n'?ﬁ(f(ngb rim igl m)l'? nb b)énzam de
utilising (bﬂ?‘lfb)ﬁy@ﬂdyﬂéhﬁﬁ@(@ @b Sk P23 (muflieh, Swi tzerl and). 1H NMR
(400 MHz. DVBO-de, 8):1.07 (t, 3H): 228(s 3H) 3.30-3.49 (m 6H); 7.31
d, d ;

g. 3818 FZ&E_%@&EQ 4-l\@ff;%ﬂ\!((é-"ie%'é'l%'“@"?y'l %&4-@ Pvﬂd'“y@ %Ffvfmdm&%]f%?@ m9 %4H% m 1
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y

dazol i di th di di
ST o PSS B (bedHh SRR G, BE e Ik R o Orad %ébnﬂﬁya?%tq&” e
Abstr. Raegy; 7¥%m@ 6HH),@63§$42633181¢11 NMjieL Wszz@wﬁoud)@ss&)(d 124)25668 3H) ;
3.13-3.2 0 b , 7.43
(d, 1 m%dérq]ﬁtbﬂgw%(é *('%h ?«?"‘*@"%!30?5? 1 ( Los(m 1 H); 8 215 (t, H)l H) :
8.50 (d, 1 H; 8.67 (dd, 1 H; 9.06 s,lH) 923(m1H) Exanpl e 58:
4- Met hyl | -
benzant o Exinpe g, - %éfh%t;&’&?érr T e T AN Sl T
(400 VHz pipefiliBdutiiting3)-hydioxget-phenyBhderidine B&dmcxh Bmh)s SWitZ&Ealﬁdj,’HlNMlﬁ (400 45 (d,

Qe il 8 8.18

(1 1 Mgt B0 B 1,a5-EA Ghiany: viedlm. ofnzod (ot o bl il abm' il . %104
(s, 1 H 3@(@511@);]439@1) 1HL 6, 138s,(1d); 1.144dd, mhmge(rrsw),ns-? 31 (m, 3H); 7.43
1- [ 4- Met hyl | - 4-
o1 bor t i I TS L SELRYAE, R80ka AR AT U, 6 ATK B 7 R Y
SWtzer|aHh)924HrrNN/H)(4oo M-z, DMVBO- d6, 8) 1 45-1.73 (m 2H); 1.88 (m 2H);
2.28 (s, 3H): 3.15 (m 1 H: 3.47 (m 1 H):

Example 60: N-(3-Benzoylphenyl)-4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyflamino]benzamide
utilising 3-aminobenzophenone (Aldrich, Buchs, Switzerland). 'H-NMR (400 MHz, DMSO-dj,
&) 2.32 {s, 3H); 7.39 (d, 1H); 7.43-7.58 (m; 6H); 7.67 (m, 1H); 7.70-7.77 (m, 3H); 8.13 (m,
1H); 8.20 {m, 1H); 8.27 {m, 1H); 8.42 (m, 1H); 8.52 (d, 1H); 8.66 (dd, 1H); 9.14 (s, 1H); 9.25
{m, 1H); 10.41 (s, 1H).

Example 61: N-{4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyflamino)lbenzoyl}-glycine 1,1~
dimethylethyl ester utilising glycine t-butyl ester hydrochioride (Aldrich, Buchs, Switzerland).
TH-NMR (400 MHz, DMSO-ds, 3): 1.40 (s, 8H); 2.29 (s, 3H); 3.86 (d, 2H); 7.33 {d, 1H); 7.43
(d, 1H); 7.51 (ddd, 1H); 7.58 (dd, 1H); 8.10 (d, 1H); 8.40 (m, 1H); 8.50 (d, 1H); 8.67 (dd, 1H);
8.75 (t, 1H); 9.08 (s, 1H); 9.23 (m, 1H).

Example 62: 4-[[4-Methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyljaminojbenzoyllaminc]benzene- ;
acetic acid ethyl ester utilising ethyl 4-aminophenylacetate (Maybridge Chemical Co. Lid.). '
'H-NMR (400 MHz, DMSO-dg, 8): 1.16 (t, 3H); 2.32 (s, 3H); 3.60 (s, 2H); 4.06 (q, 2H); 7.21 |



3.64 (m 1 H,; 439 (m 1H,; 514 (s, 1 H; 7.14 (dd, 1 H; 7.19 (m 1 H);
7.26-7.31 (m 3H); 7.43 (d, 1 H; 7.45-7.51 (m 3H); 7.69 (d, 1 H); 84&%
(m 1 H: 8.48 (d 1 H: 8.67 (dd. 1 H: 9.03 (s, 1 H: 9.24 (m 1 Hj 3JAN 0
Exanpl e 60:WO 2004/005281 PCT/EP2003/007198

N- (3- Benzoyl phenyl ) - 4-net hyl - 3-[[4- (3-pyridinyl)-2-pyrim di nyI]am no] benzam
de utilising 3-am nobenzophenone (Al d¥?th, Buchs, Switzerland).'H NWVR (400
MHz, DMSO-d6, 8): 2.32 (s, 3H); 7.39 (d, 1 H); 7.43-7.58 (m 6H); 7.67 (m
1 H,; 7.70-7.77 (m 3H); 813 (m 1 H,; 820 (m 1 H); 827 (m 1 H,; 8.42
(m 1 H) (mBrH27.68 (d, 1HK)7.4B(dE6H); T8 (dddiit H):F. DA, SH);B.23 (m, G HEB.41 m, 1E)H) |

I{E[jll\/l(etsﬁy @)ﬁ) ?‘gmdg?llq |9n1>§l(§ 15”1)925%“ HHyT‘]‘% T)benzoyl ]-glycine 1,1-

di nret hyl ethyl ester utilising glycine t-butyl ester hydrochloride (Al drich,
glﬁ;:hss Swﬂht?mgkﬁ?ﬁ‘@w%eﬂ%m@%@%ﬂgm?%pé B pviil yl]27228(?dd
1 H) 8. ainoghenzarpife uidising N-G§-aminepropg)- yﬂthhylar!lna)(TCBJ isidles, ZUticiy) ;. 8. 75 (t,
1H; 9. %ﬁm ér}édn )[ﬁii NM%;@OMHZ Mé)oasEﬁ ‘ﬂ?‘g %LﬁQQHg 228{%31&0

4-[ [ 4- Methy (3 pvr di oy G benzene-
acetic aSi2d-E3hiyn. 4851655 (.i1H):S- (f@)t JTm&'FnZ'T{)%%h&JL Y o] 314 %d(Wybﬂ?dge

Cheni cal (deft, 11l); ‘7'5)5(dd l%%@@ﬂ),@éﬁsﬂ\@% 200(51 iH\&l)ﬁ tda,3H); 0.85 @2 (S,

6097 dorohT
PCT/EPZOdh‘S(?@?igl(QB 1Hp0- (m 2H) 7.38 (d, 1 H) 7.45 (d, 1 H); 7.48 (ddd, 1
H);770(m3H) 8.23 (m 1 H: 841 (m 1 H: 852 (d | H; 8.66 (dd, |

H; 9.13 1
) \et hy) Exanao S IR I R & s R A ol iy ] -
am no] be meﬂry_l]dl@mﬁridlnyasarngyhb 6ad athyh&p@rcunbdlr)géﬂayiﬂt(haahﬁmbbn%pb&ﬁﬁmelﬁ’w _ _
2 28 (. oappia puPeEERaRe ol LI IRR Q0w g lsEh 81 1 (o8 1 225
7. ;o (m 126),.617(ng BH; A, 7241 .BD (m72H9312 eag 0B (M) 2HY 247 (m( fmd)jz 3k (5)3H)72 55(n'(1,dd, 1
810 ﬁﬁj@ %"DQM) Alﬁ:iﬁzéﬁ ae(n%q i 73578, 49 756, 1+ PRe T 2 9- 0°
1 [ [ 3- [ [ 446!9&?@/@ SHQ [8425((23r Pyx BdRiiwl JHR 8,5¢ (dl, i 65 (delm o U eifg, dyl)|s2b no] pheny

met hx pq g fuecar boxylic acid ethyl ester utilising ethyl
1 (3 am obenzy ? berl di ne- 4- carboxyl ate (Maybridge Chenmi cal Co.

Ltd.).' H-NMR (400 MHz, DMSO-d6, 6):1.14 (t, 3H); 1.49-1.61 (m 2H);
1.72-1.8 - 2.74 (m
2H . 3, 4%«5 Ie%lsl)[[dr I@fietﬂgl'g[[% %ﬂdlr%b'bz yann%?nf(}ﬁkawmé b%zoya%rg%oﬁ)ﬁ)gaﬁb&%% a1 1)
7.43-7. 5%cig ,qiletl'm_gster utlhsmg dlethyl inomalenate hydrochlaride {Aldrich, Buchs wﬂzerland)

"H-NMR (400 MHz, DMSO-dg, 8): 1.19 {t, 6H); 2.30 (s, 3H); 4.10-4.22 (m, 4H); 5.27 {d, 1H);

7.35 (d, TH); 7.44 (d, 1H); 7.51 (ddd, 1H); 7.63 (dd, 1H); 8.15 {m, 1H); 8.40 (m, 1H); 8.50 (d,

1H); 8.67 (dd, 1H); 9.1 (s, 1H); 9.21-9.25 (m, 2H).

Example 66: N-[2-[bis(1-Methylethyhaminoc}ethyi]-4-methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyl]-
amino]benzamide utilising 2-diisopropylamino-ethylamine (Fluka, Buchs, Switzerland). 'H-
NMR (400 MHz, DMSO-dg, 5): 0.95 (m, 12H); 2.28 (s, 3H); 2.49 (m, 2H); 2.94 (m, 2H); 3.17
(m, 2H); 7.30 (d, 1H}); 7.43 (d, 1H); 7.50 (ddd, 1H); 7.54 (dd, 1H}); 8.09 (br.s, 1H); 8.27 (m,
1H); 8.40 (m, 1H); 8.50 {d, 1H); 8.67 (dd, 1H}); 9.06 (s, 1H); 9.23 (m, 1H).

benzamide

A solution containing ~50% of propylphosphonic anhydride in N,N-dimethylformamide (Fluka,
Buchs, Switzerland; 674 pL, ~1.05 mmol) is added within 20 minutes to a stirred mixture of 4-




7.66-7.73 (m 3H); 8.25 (s, 1 H); 842 (m 1 H,; 852 (d, 1 H; 8.65 (dd, 1
H; 9.12 (s, 1 H; 9.25 (m 1H); 10.14 is, 1 H. Exanple 65:
[[4-Methyl -3-[[4-(3-pyridinyl)-2-pyrimnmdi nyl]am no] benzoyl ] am noj prop‘i‘ﬂll%
c acid di evbBehod@es28r utilising d| et hyl am nonmal onat e hygdr bd%Foﬂ
(Aldrich, Buchs, Switzerland). 'H NVR (400 Mz, DIVBOd6 8): g?g
2.30 (s, 3H); 4.10-4.22 (m 4H); 5.27-68; iH; 7.35 (d, | H); 744(d 1
H; 7.51 (ddd, 1 H); 7.63 (dd, 1 H; 815 (m 1 H,; 8.40 (m 1 H); 8.50 (d,
1H);867(dd 1 H,; 9.11 (s, 1 H); 9.21-9.25 (m 2H). Exanple 66:
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aqueous solution of sodi um hydrogen carbonate and extracted three tines
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the resi Jue dr1ed 11 Vacuo e crude pro uct 1s puritied by chromatography

on silicEligd ¥Eomet hane and crystallised from
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added t
dried (MgSOy,), filtered and the solvent is evaporated off under reduced pressure to afford a

crude product which is recrystallised from ethylaceiate to give the title compound as a
crystafiine solid, m.p. 253-258°C. ‘

benzamide

Diethyleyanophosphonate (Aldrich, Buchs, Switzerland; 0.50 mL, 3.0 mmol) is added to a
stirred mixture of 3-[[4-(3-pyridinyl)-2-pyrimidinyljamino}-benzoic acid (438 myg, 1.5 mmol), 4-
[{(4-methyi-1-piperazinyl)methyi]lbenzeneamine (308 mg, 1.5 mmol) and triethylamine (840

. 1L, 3.0 mmoi) in 10 mL N,N-dimethyiformamide at 10°C. After stirring for 12 hours at 60°C,
the mixture is treated with an aqueous solution of sodium hydrogen carbonate and extracted
three times with ethyl acetate. The combined extracts are washed with water, and the solvent
is evaporated off under reduced pressure to give a residue. The residue is resuspended in
water and filtered to afford the crude product which is recrystallised from tetrahydrofuran-



stirred mxture of 4-methyl-3-[[4-(3-pyridinyl)-2-pyrimdinyl]amno]-benzoic
acid (306 ng, 1.0 mmol), 3-[(1 -hydroxy-1 -nmethylethyl)]-5-(1,1,1 1AN 2007
-trifluoronethyl)benzeneanine (220 ng, 1.0 mmol) and triethyl am ne (QGH pzlg
4.0 mol ) WO B004D0IBIN- di et hyl f or mam de at 10C. After %ﬁ:‘rflfphdﬁgmr;ﬂs hour s
at 60C, the mxture is treated wth saturated aqueous solution of sodium
hydr ogen carbonate and extracted threeszinmes wth ethyl acetate. The

conbi ned extracts are dried (MgSO™4), filtered and the solvent is evaporated
of f under reduced pressure to afford a crude product which is

[ ect ySt allhpadiché Qg m[é@@sé Plfity®)- Db fribiffahiich-A E LRI pReraBiny)-
crystalliné soli
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- pi perazinvl)methyl Il  benzam de Di et hyl cyanophosphonate (Al drich, Buchs,
Swi t zer | and,; 050rr1_ 30rrrm| dd oa strrred m xt ure of
3-[ [ 4- (3553018:589: S Bminpimipometiyle gid methylostermonenialgny) ), 4-

E (4- {nﬁt lhyjtmslngme Ipﬁ:fo@ﬂur@)de)sd&%bbﬁ E:taem@m@m Wi¢h 3 aﬁﬁloﬂﬁnzoic &[dmedh)d cuhgl
riethy

0C.
Aft er stl Bg‘a’tﬁ’ Swgzeﬁlgﬂd)sm dpu %’%)%:"‘m‘“f’ﬁ‘é“"%‘!‘%ﬂrz8'cra§ dt%@ﬁ?'étﬁr’\%}f?rﬁ'egweaqueous
sol uti ontlthé ccsmhundnh;ad:ryuwmecsaﬁd)mplﬁoaﬂwcem racted three tines with ethyl
acetate. The conbined extracts are washed with water, and the solvent is
evapor at ed of f under reduced pressure to gr ve a resi due The residue is
r esuspen@Esam 4 DyE ‘ ) bihvh es

recrystaly ,%rggc;ul% @paeggsrero@gyﬁeaw éﬂe51]b°"ﬂuﬁ17the VR AR 0938 hote 692 in

PCT/ EP20 fat
N-[3-]] 4J|e®of%maﬂﬁm9+[w®ymp§\%§w§wm}ﬁ -mgjhyikenzolr anid ethyl-astes meapritratay i ) -
et hyl ] DaNaga 8 1R campbLRIAd bl ddly, ibProsaitReg24C. Exanple 69a:

34(Am noi m noret hvi ) am nol - 4- et hyl benzor c acid nmethyl ester nononitrate
Utilising the procedure described in Exanple ia, but with 3-am nobenzoic

gci d net rr.nxbm Bl696: 3-[4-(3Rpidi cﬁ%nrmﬁsm]ammo@ﬁzm& #eid i eu of |

cr;l;nt 2|O| IUﬁr@sr %par n%&a‘ef%@cr g gﬁ@ﬁ&f ! bB@/ch%e in ermeaate oftéxgmglgr&gun as a
3-f f 4- ( ik mmerw-sL{Hy(Bpryhdinyl),«i—byﬁmrdmj;l]mﬂrzr@bmzaxc indidragtyhgdterc afi®deddhbl | si ng
the procedure des with the internediate of Exanple
69a in ?ﬁi EPgORE ﬁ%?r?{)fsm@'nf(sgﬂ%)%? %Bﬁc?r?g&t%‘iyl ) am noj - 4- net hyl benzoic acid
ethyl ester nononitrate, afforded the title conpound as a crystalline

solid, m 2 N
ey (3_$amé§§0 Qﬁ&:?

trifluoromsthyl)phenvllbenzamide
Utilising the procedure described in Example 69, but with 3-(1-hydroxy-1-methylethyl)-5-

(1,1,1-triflucromethyl)benzeneamine in lieu of 4-[(4-methyl-1-piperazinylymethyljbenzene-
amine, afforded 3-[[4-(3-pyridinyl}-2-pyrimidinyllamino]-N-[(3-(1-hydroxy-1-methylethyl)-5-
(1,1,1-triftuoromethyl)phenyl]benzamide as a crystalline solid, m.p. 213-215°C.

1H-imidazol-1-

ylipropoxyl-phenyllbenzamide
Utilising the procedure described in Example 3, but employing 3-[3-(1H-imidazol-1-

ylpropoxy]-benzenamine (Takao Nishi et al., JP 10182459) in lisu of 1-(2-pyridyl)piperazine,
afforded the title compound as a solid, "H-NMR (400 MHz, DMSO-ds, §): 2.12-2.21 (m, 2H);
2.33 (s, 3H); 3.87 (t, 2H); 4.13 (t, 2H); 6.66 (dd, 1H); 6.87 (s, 1H); 7.15-7.26 (m, 2H); 7.32-
7.42 (m, 2H); 7.44-7.52 (m, 3H); 7.61 (s, 1H); 7.70 (d, 1H); 8.24 (s, 1H); 8.43 (d, 1H); 8.53 (d,
1H); 8.67 (d, 1H); 9.13 (s, 1H); 9.26 {br. s, 1H); 10.13 (s, 1H).




.Utilising t he procedure described in Exanple 1 ¢, but wwth the internediate
of Exanple 69b in lieu of - T JAN 2007
4-met hyl -3-[[4-(3-pyridinyl)-2-pyrimdinyl]am no]benzoic acid ethyl eét‘| F
af f orded t hewogpmioes28onpound as a crystalline solid, m ppﬁﬁgpz&%&gﬁaml e
70:

3-ff4-(3-Pvridinvl)-2-pvrimdinvilam nalggMNf (3-(1-hydroxy-1-net hyl et hvi)-5-(
1.1.1- trifluoronethvl)phenvl| benzam de Utilising the procedure described in
Exanpl e 69, but with 3-(1- hydroxy | - met hyl et hyl') - 5-

21[ (14_1 t r'é ar feof?hl'h)fét}n -3 i hid i imidazol-1-

3- [[4 (3 pﬂdﬁ.ﬂl\ﬂ@bﬁ)ﬂ%ﬂ}ﬁﬂlﬂﬂdl nyl ] am no] - N-[(3 (1 hydroxy-1 - met hyl et hyl ) - 5-
(1,1,1-tri gﬁ%mﬁ&e&mmaﬁﬂégaﬂﬂe Sa&xt%rrﬂd{rfn%@- -(’i‘ﬁ uﬁf&%kcﬂﬂ Aoboot.

213- 215C 4- Met hyl -3 -pvridinv V|m I nvi’l
P30T mensanaeig (Folf Ragpkibolaria AV VER SPEIY. (999 BP9 FHORRb fodur e

descri bed fgp oEac@QIWrwyﬁpl &uﬁun@rmﬂoﬁbéu%tale[cambéuﬂﬁAda aﬁ.nelsond H-NMR
yI)p opoxy] - benzenani JP 10182459) in lieu of

t
B o o0 D s oSt & (Talkao Wb et ol BT ARG B8, 1T 61904, 1201 NVR
(400 Mz, ﬁ@n ﬁ)) %6372432(n?-izH §: 46283 (m, 23}@37@773!(&1 213); %"ésgﬁnszﬂﬁg 4.13

t, 2 6

e 0% 40t F?d’ 383 F e oo G 5 £ 27 Do 1*@%%@ (g6 as

(d,lH),853(d 1 M) 867 (d, 1H; 9,13 (s 1H: 9.26 (br 5 1M
5 Al 4 1 | EP [.0

10. 13 (s, 98 ;53- Exanple
72: 4- Met K53 Anm-in ST IO Pt e e roa ]
H i m dazoltfiuorgin th idbenzam de Utili si ng the procedure descri bed

(Rol fpaur g}t P@Sﬁ#ﬁ%&%&éﬂ Elerty 8ot oy A e i, GEHRRRRT 0
in i Ie1ui o A-bertzengsiaride i kmUprﬁdﬂr'ﬁl@lroxaﬂfmefbxédthvlﬂé-ﬁL1t,1-Ul(l‘luuwrl@ﬂfyﬂ-4a; 2a(t
glr-B/;St?l 37 t§8‘%‘gﬁnne 5%&'5% h(eﬁg %Eﬂém ?cﬂ@&allﬁge 'S0 7%& T?B—@Cr)n 219
7.36-7.43 (m 2H): 746753(m 3H): 7.67-7.74 (m 2H): 8.25 (br. s. 1H)

8.44 (dt, 13,;,9@1,“”@‘3%9,5&(;8(,;3@,@“\,@ 68 (dd, 1 H); 9.15 (s, i H); 9.27 (br. d: 1
H); 10.15 (s, 3:

4- Met hyl - 3- ff4 (3 pvr|d| nvI) 2 pvri m di nvl | am nol - N-[ 4- (et hyl am no) - 3-

(tri ftuorqgng?@)élmmram Wb ﬁma@fbﬁl@mw-n | 4-tsenBéhddidenigy ocedur e described in
Exanpl e 69

li eu of 3 ?g{%kg‘?}(’] %@FW@?'@%{{WO}IF rg.la%iasfer%mﬁe}.’.ﬁ L%mé'ﬁeffa %enedbam ne in

and a solutlon of ethylamine in ethanol (50 mL of 2M, 100 mmol} is heated at 80°C for 18
hours in a steel pressure vessel. The mixture is then cooled and the solvent is evaopated off
under reduced pressure to yield the crude product which is purified by colurnn chromatography
(silica gel, eluent 20% ethyl acetate in hexane) to afford N-ethyl-4-nitro-8-(trifluoromethyl)-
benzenamine as yellow oil. This product is dissolved in ethanol (180 ml) and hydrogenated
at atmospheric pressure over Raney nickel (0.5 g) at 45°C. The calculated amount of hydrogen
is taken up in 50 hours. The mixture is then filtered and the solvent is evaporated off under
reduced pressure to vield the crude product which is purified by chromatography (silica gel;
eluent 50% ethyl acetate in hexane) and recrystallised from ether — hexane to give the title
compound as a beige crystalline solid. 'H-NMR (400 MHz, DMSO-d): 1.11 (t, 3H), 3.05 (m,
2H), 4.18 (br t, 1H), 4.66 (br.s, 2H), 6.58 — 6.64 (m, 1H) and 6.68 ~ 6.75 {m, 2H).

(triflugromethyliphenvlibenzamide



benzeneam ne, afforded the title conmpound as a crystalline solid, mp.
178-180C. The aniline is prepared as follows: Exanple 73a:

N-ethyl -2-(trifluoronethyl)-1, 4-benzenedi ami ne A m xture of = 5 JAN 2007
2- br ono- 5- ni WWe+sa1i f uori de (Lancaster Synthesis, GrbHpcpy ofa009dg o1 )
and a solution of ethylamne in ethanol (50 nL of 2I\/l 100 Mo 'S heated at

80C for 18 hours in a steel pressure veassel. The m xture is then cool ed and
the solvent is evaopated off under reduced pressure to yield the crude
product which is purified by colum chronmat ography (silica gel, eluent 20%

et hyl acet I

cuhy| 2cet g BABR W ESP R bl oL bl | ABARIR Y

and hydr ogé#ddresgenegiaminerd opitie Niwa, HIE3p245 19) dviau aRd répyrddkiperazpepaftprdest 45c.
The cal cul g8fle 35M d@sdﬁ%t&ﬁ%ollﬂﬁnba@wpc' n 50 hours. The m xture is
then filtered and he sol vent i s evaporated off under reduced pressure to
yield the crude product which is purlfled by chronat ography (silica gel;

el uent S50%egdri d4t20 dedher - hexane
to glvethet|1. I ne so H (400 VHz
DVSO- d5) : 12repvlhiaminoj gt AShernga ®br t, 1 H) 4.66 (br.s, 2H),
6.58 - 6. 6l4!t|l(smg e bﬁoc@duie Jedalibed B Er3<5mi)m3 Bht)empﬁdﬁig)dﬁ}ﬂﬂ-ammo-z-

(i1 vor ol R PM bR are Bicee R ot iahe e SsbbRiote )

PCT/ EP2003pyaiytlig9@eradvie, atibided theritletcomppuraicescucrgstaltrscsalibad.pl i84=taeial. e 3, but

enpl oying N, N-diethyl-2-(trifluoronethyl)- 1,4-benzenedi am ne (Toshio N wa,
DE 3524519) in i eu of 1- (2 pyr| dyI )p| pera2| ne, afforded the title conpound
as a cryst e igfinpllamiy

(- 4- Wet hyLm%aI[ﬁnﬁ@ﬁﬁ?MBLo%l)n&vﬁlb(édz&ﬁﬂb”v"am nol - N-{4-1(2- hydr oxv-

propyl I 'am not—"3- {1 oromet hvi I pnenviTbeénzam de UWilising the procedure
descri bed Uﬁllsmahepr@ceﬂur% descahed B\ExamPie)3, buiqrapioying . Abbis(2-methoxyethyl)-2-

(trifluoro mwraéﬁ%whbaﬁaene&naﬂ] é@WtWﬁTQE@9%1Wiﬂ%eu5?1-?299497) inlieu
of 1-(2- pyr|d é@lperazme afforded th le co d crystalline

solid, m ppﬂﬁ' ggine Efarﬁiﬁ? thejgle compound as a crystalline solid, m.p. 156157
4- Methyl 3-[f4-(3-pvridi nvh 2-pvrimdinvilam nol -N-f4-fbi s(2 nethoxv-
I

' { rocedure
v1- -pigerazinyl)-3-

(t rifl uoroﬂﬂubmr_r)etml)ghggﬂlzmadmo@m ne (TOShI o] N| wa, DE 3524519) in |lieu of
1:(2-

Utilising the procedure described in Example 3, but employing 4-(4-methyl-1-piperazinyl}-3-
(trifluoromethyl)-benzenamine (Anthony David Baxter, WO 0119800) in lieu of 1-(2-
pyridyt)piperazine, afforded the title compound as a crystalline solid, m.p. 214-217°C.

rimidinytjaminol-N-{4-(1-piperidinyl)-3-

(triftuoromethyl)phenyljbenzamide
Utilising the procedure described in Example 3, but employing 4-(1-piperidinyl)-3-
(triflucromethyl}-benzenamine {Leping Li, WO 0151458) in lieu of 1-(2-pyridyl)piperazine,
afforded the title compound as a crystalline solid, m.p. 201-202°C.

(trifluoromethyl)phenyilbenzamide

Utilising the procedure described in Example 3, but employing 4-(1-pyrrolidinyl)-3-
(trifluoromethyl)-benzenamine (Steven Lee Bender WO 0153274) in lisu of 1-(2-
pyridyl)piperazine afforded the title compound as a crystalline solid, m.p. 129-130°C.



pyridyl ) pi perazine, afforded the title conpound as a crystalline solid, mp.

156-157C. Exanple 77: -5 7
4- Met hyl -3-ff4-(3-pyridinyl)-2-pvrimdinvllamnol-Nf4-(4-nmethyl-1-pi p&Nazgﬁ]
vi)-3- (triWOW#ekesinyl ) phenvl | benzami de Utilising the Pé?&?ﬂi&/ﬁ‘mijﬁsc“ bed
In Exanpl e 3, but enploying 4-(4-nethyl-I|-piperazinyl)-
(t(fluoromnethyl)-benzenam ne (Anthony.ggavi d Baxter, WO 0119800) in |lieu of
1-(2- pyridyl)piperazine, afforded the title corrpound as a crystalline
solid, mp. 214-217C. Exanple 78:
4- Met hyl E)?bnfn 148 el -4 98-Hydtly l @- i Ydllla?n 01-N14 Zf' l.JJ"’ eél di nvi ) - 3-
(trifluoTo D -ny penzaim de e proceaure de I bed In
Exanpl e Siflugremeiimbiphenviipenzamide pi per| di nyI ) 3- (trifluoronethyl)-benzenanm ne
( Lepl ng Ui:lstn@%@%&ézﬁﬁé degbnbé&m Eactam;aie(eb BNtrénﬁzﬁrd )r?' ng !%él‘pﬂ@!inyl)%f-f orded the
tl e conpound acré?sta mesouﬁﬁa R’V e 79:
4 |vet hyl (tnglquozine(ﬂyl)ﬁgﬁn? gng (Seyrp liegiRgndcr W QAT ﬁ%'f'%m'leeff ﬁgwhfb'ﬂfwﬂw ) - 3-
(t(fl uor@; gf@ﬂiyhp@ﬂnvhlt&ﬁmmmm&a)bbhzeheamna dHoricanes Bt doinpdasgas Red in
Exanpl e é&%"gﬁl oyi gg%%é%% pyrrolidinyl ) 3- (t(fluoronethyl)-benzenam ne
(Steven ?.@%' in lieu of 1-(2- pyridyf)piperazine afforded
the title corrpound as a crystal line solid, mp.129-130C. - 5 JAN 2007 WO
IREF=RPF 4244 nor phol i nyl ) - 3-
igdg de Utilising the procedure described in

Exanpl e I gl zenan ne
(Steven @ﬁ*' i dﬁﬁ%@‘%ﬁ%&ﬁf#m% PR\ BY eyl gl i

met hy! et bayizpparging in lieuf i {2pyiirhhpinererye plierdedihediie pempainti@sdeatyatalinet i t | e
conpoundggg ¥ Sbadd i ne solid, mp. 216-218C. Exanple 81:

4- Met hyl - fT\E ?3 pvridinvll-2-pvrimdinvllamnol-N-f4-phenyl -

(trlfl uoronet hvl ) phenvl | benzam de Wilising the procedure descrl bed in

Exanpl e he MilnessPlepiifcdGsdoliowBeny! ) - 3- (trifluoronethyl)- benzenamine in Iieu
of 1-(2-pyridyl)piperazine afforded the title conpound as a crystalline
solid, mp.172-174C. The aniline is prepared as follows: Exanple 81 a:

4- ( Phenykanibié B1d: t(@hemyifes-tilobemsteibanzeaamine

Phenyl boronic acid (Aldrich, Buchs, Switzerland; 2.7 g, 22 mmol), Palladium 1l acetate

(0.225 g, 1 mmol}, tri-o-tolylphosphine (0.608 g, 2 mmol) and aqueous potassium carbonate
solution (50 mL of 1 M) is added to a stirred solution of 2-bromo-5-nitrobenzotrifuoride
(Lancaster Synthesis, GmbH; 5.4 g, 20 mmol) in dimethylformamide (200 mL) and heated at
120°C under an argon atmosphere for 1 h. The mixture is then evaporated to dryness under
reduced pressure and the residue is treated with water (100 mL} and extracted with ethyl
acetate (3 x 80 mL). The combined extracts are washed (brine), dried (MgS04), filliered and
the solvent is evorated off under reduced pressure to afford 4'-nitro-2'-(trifluoromethyl)-[1,1-
Biphenyl]. The biphenyl is dissolved in ethanol (200 mL) and hydrogenated at atmospheric
pressure over Raney nickel (2 g) at 22°C. The calculated amount of hydrogen is taken up in 11
hours. The mixture is then filtered and the solvent is evaporated off under reduced pressure to
yield the crude product which is purified by chromatograghy (silica gel; eluent ethyl acetate) to
give the tifle compound as a brown oil. 'H-NMR (400 MHz, DMSO-dg): 5.82 (br.s, 2H), 6.80
(dd, 1H), 6.96 (d, 1H), 6.99 (d, 1H), 7.18 - 7.23 (m, 2H), and 7.29 — 7.39 (m, 3H).

Example 82: 4-Methyl-3-1]4-(3-pyridinyl}-2-pyrimidinyllamine]-N-[3-[4-(3-pvridinyl)-3-
{trifluoromethyphenylimethyllbenzamide




Phenyl boronic acid (Al drich, Buchs, Switzerland; 2.7 g, 22 mol), Palladium
11 acetate (0.225 g, 1 mmol), tri-o-totyl phosphfne (0.608 g, 2 mml)s_ﬁ\rﬂglgw
aqueous potassium carbonate solution (50 nL of I M is added to a sti

sol uti on ofWQ2W#owesis- ni trobenzotrifuoride (Lancaster Syiighemssoridg’dH, 5.4
g, 20 mmol) in dinmethylformam de (200 m-) and heated at 120C under an
argon atnosphere for 1 h. The m xture-&8-then evaporated to dryness under
reduced pressure and the residue is treated with water (100 m -) and
extracted with ethyl acetate (3 x 80 nL). The conbined extracts are washed

brine Mebaet K ﬁ’\,me i t-.ed of f under
geduce?:l gﬁgds’gtpg to af reJebérlbb?nrféx ro-2 6%???%%?@“;%%%@% - Bi phenyl ].

The bi phéAfioreraelpylbenzgagming icliavpd SHOesrxn1-methpgthy frat ed at

at nos phekifgoroRicdfPbérefyahinRaiRiaaitikile dompBindas 2 d¥stalling sarl my. aved amount
of hydroggq, is taken up in 11 hours. The mixture is then filtered and the

sol vent (c,-;\/aporat ed of f under reduced pressure to yield the crude product
which is purified by chrornatograghy (SI lica gel; eluent ethyl acetate) to
gi ve the |t| ound brovvn oi l." H NWR (400 VMHz, DMSO-d5): 5.62
(br.s, ea%"?o'sr‘;? re aﬂj’ W96 (d, 1 H, 6.99 (d, 1 H), 7.19 - 7.23 (m
2H) , and729-739(m 3H). Exanple 82:

4- Met hyl ' N j 3-f4-(3-pvridinyl)-3-

(trifl ﬁorEg?r'é 'é 3%? ‘ﬁ@'&’ﬂmdﬁ‘& rﬁ'éé“ﬁ@é’ﬁygﬁé&z%%ﬁkzoog WO (2002>/ 005281 )

PCT/ EPZOG&hﬂed&@istlonaﬁ2—hmnnb15mm'@enzmnfpmﬁdﬂd§m3@eSwﬂhaml GrabHEXG8DY.e 69, but
o

ST 2 hy g2 Sryrip i SR danisiahiyhbirdl M p LrRRRAPLE VT Ehdlnd, 85 o'

af f or ded18ﬁ@m¢lllnéyl@6¢rf7&mu%wraqdy@tfmmwér t%wrwtesmtgl)"@?es 280C. The

ani l i ne irgyfiK @iﬁﬁ@?flpﬁe'és rﬁrhé)}%ﬂ%dlu l£g, a%mmoll\ls then added and the resultznfg

4- (3-Pyridinyl) rifl uoronet %"ﬁ enzenam ne stirred solution o

2- br ono- Bl"ﬁ’t‘rter'%%%?tﬂl?‘f)lﬁfoir dé hpirg YRGRIaBArggnARIMasRhere. @Bmxtg'egqth@n 12.5
nol ) ando@ed H’r’éhteﬂ V\htﬁtaw acsu&wo)lmsﬁ bcaring Wdﬁdeotgso ﬂlemqash) 47 pukded

i mut os. 4 3r 2 bl aE“as{nrmwe%v? S s i R o Ryl L2 20
mmol ) is Thélengaaatéqbads@ue thehlrequietidallyasiged mrMauerqz X 80 it j bedisaadiratdd a@e‘oag 24
an- nquoo et PobiT R TRIRIRD ek M dhBrk 2ol o SfF=Blar bhiEed wi o n
air for edocedwesstitedoryieklthé cnade priodtal mbich és rukiiad by dolunmcbfmrroathomphly I(siiu:et ate
(200 n) g@l,néluéﬂlt IE»B‘% reﬁ'grl acetate in hexane) to afford 3-[(4-nitro-3-(trifluoromethyphenyllpyridine.

This product is dissolved in ethanol (200 mL) and hydrogenated at atmospheric pressure over

Raney nickel (0.23 g) at 22°C. The calculated amount of hydrogen is taken up in 24 hours. The

mixture is then filtered and the solvent is evaporated off under reduced pressure to yield the

crude product which is purified by chromatography (silica gel; eluent 50% ethy! acetate in

hexane) and recrystallised from ether — hexane to give the title compound as a colourless

crystalline solid, m.p. 92-93°C.

Example 83: 4-Methy|-3-
(triffucromethyl)phenylibenzamide

Utilising the procedure described in Example 3, but employing 4~(1H-iridazol-1-yl)-3-
(trifluoromethyl)-benzenamine (Steven Lee Bender WO 0153274) in lieu of 1-(2-
pyridyl)piperazine afforded the title compound as a crystalline solid, m.p. 226-229°C.

rimidinyllamino]-N-4-(1H-imidazol-1-yf)-3-

Example 84: 4-Methy!-3-[[4-(3-pyridinyl)-2-pyrimidinyl]amino]-N-{4-(2,4-dimethyl-1H-imidazo}-
1-yl)-3-(trifluoromethyl)phenvilbenzamide




The orgainic phase is then sequentially washed with water (2 x 80 nl-) and
saturated aqueous sodiumchloride (I x 80 nmL), dried (MgSO™4), filtered and
the solvent is evaporated off under reduced pressure to yield the crruddN 2007
product whi &¥D 2094/pse81f i ed by col umm chromat ography (sili ent 50%
ethyl acetate in hexane) to afford 3-[(4-nitro-3-(tri FéT/Egﬁ)lﬂsm(ﬁb%

| uor onet hyl ) phenyl ] pyridine. This pradgct is dissolved in ethanol (200 m-)
and hydrogenated at atnospheric pressure over Raney nickel (0.23 g) at 22C
The cal cul ated amount of hydrogen is taken up in 24 hours. The mxture is

then filtgg i . A eto
yield t heOUSPGIREpoBGRP bikkbed iSRRI Y 66 ShripHICEIo LR RIRRBLC |

el uent 50%yB3Hirllueromettvh-benzeraminenia jiewolB-K tbygroxyal medwiethvlibm{di Her - hexane
to give t | prale ' idig mp. 92-93C
Eeanpl o 8o RS PIIRS ool Mt Sgmp s Aol sPid "L - (1

H i m dazol -1-yl)-3- (trifluoronethyl)phenvl|benzam de Uilising the

procedur eTRes%krehE Prebareie@mBllofs3, but enploying 4-(1 Himdazol-1-yl)-3-
(trifluoronethyl)-benzenam ne (Steven Lee Bender WD 0153274) in |lieu of

1-(2- pyridyl)piperazine afforded the title conpound as a crystalline solid,
21 IF\)/Et ﬁ2|6 E@ﬁ‘@l A!e ?ﬁﬁaf(g!,ﬁdi&étlhyl-“lz H-imidgzo_l-1~_yl)-3|-(|triﬂupromethl¥lI)-bfnzenamir(lje_ R
- - 3- - (3-pvridinvl)-2- i I n nQl - N 14- (2. 4-di -
' mi daz ol Al 2Blemp e B H e eikerRp st B 59 B mil
2004/ ?05%9&:& P,ﬂ}’ﬂlrfét’ﬁgliﬁﬁﬁddiﬁléi(ﬁ)as; BID-mitdb) Isi ?ateg dt he0°Griocithoues olelse ah bg@ni n
Exampl e e | (2, 4-di - iy "
“yl ;m 3- (t gmq%ﬁ@e;%@[eﬁg@&o% rt}fieéﬂcé&%ﬁ%ﬁ%l u ’P%'ﬂ”k% §We9%é%.th whter (150 mL) and

3~ [ ( 1- hy dextragtet withtethyl ateiate Y3 x B0 (rl.).1THs cambinied rxtrents ahe Widhed {rine}) niine

CEordoy o _ ! eniime; q
21T or 120 IR PR B 8 oA PPt Rl ISR ldd crufl P ©
H- i mi dazoproduay whicly is(aurifigd hysiobist ahyanmategsaphy fellicagel, aluentethyl acetste) to afford 1-
2-b - Spict. £ 8] i e iafiine SORETHE 22 |
ond o4 e S RO 14 HIGRTIELS 1D o83 lafine SBRL Th bt 62 TTD )
under an EipgRived imethare) RI0MLITENE hydregenated & afmnsphesis prasaurg puerHasey aiskeliue i s
tT L eat etrirb mt:#ds go/af ﬁ"c.g'ﬂlﬁfbalﬁdbteﬂﬁ%ﬁouﬁfgif hdrbgsh Oiyvtak&l & fﬂwg &?GI%I meanf i i(cl@re;is 80OI rrH1

e conpl ned._ex aCls are wasne I ne), rle o | ere n e
SoTvont | o il aieiae Sivent B ausrorae (L Idsr BEUGH presoha b SISy o0t
whi ch i s phieh Gipagficd by eadrysmlisationdron eteraiorarisivlgiveahaile comboimatasat hyl

acetate) to afford . 1- [4-nitro:-2-(trifluoronethyl)phenyl]-1 Himdazole as
yel | ow cr '5‘7%’?@]"?‘? ?@d's'&pl[' Ei@él‘ﬂhfl@‘pr oduct is

rimidinvilamino]-N-{4-(4-methyi-1H-imidazol-1-

N)-3-(trifluoromethyliphenyl]lbenzamide

Utilising the procedure described in Example 69, but employing 4-(4-methyl-1H-imidazol-1-
y)-3-(trifluoromethyl)-benzenamine in lieu of 3-[(1-hydroxy-1-methylethyl)}-5-(1,1,1-trifluoro-
methyl)benzeneamine, afforded the title compound as a crystalline solid, m.p. 154-163°C.

The aniline is prepared as follows:

Example 85a: 4-(4-Methyl-1H-imidazol-1-yi)-3-(irifluoromethyl)-benzenamine

Utilising the procedure described in Example 84a, but employing 4(5)-methyl-1H-imidazole in
lieu of 2,4-dimethylimidazole, afforded the title compound as a beige crystalline solid, m.p.
141-143°C.



di ssolved in ethanol (290 nL) and hydrogenated at atnospheric pressure over
Raney nickel (1.15 g) at 25C. The cal cul ated ampunt of hydrogen is tak @m%fﬁm
in 14 hours. The mixture is then filtered and the solvent is evaporate

under reduceW®ioeE®arse to yield the crude product which f@ngﬂﬁgﬁoegsby
recrystallisation fromether - hexane to give the title conpoun

crystalline solid, mp. 163-164C. Exanplss-85:

4- Met hyl -3-f[4-(3-pyridinyl)-2-pyrimdinyilam no]-Nf444-nmethyl -

Himdazol -1 - yl)3-(trifluoromnethvl)phenyllbenzam de ' Utilising the

procedure %@z@é @@.dl-n'nélth@gﬂ@k@gﬁ%iny&ﬂh@ﬁﬁi@gﬂérﬂ&oﬁ_ﬁl_([ﬁélﬁfeﬂl-1H-irhfdéiél-qlﬁz0' -
yl)-3-(triTTuoronmethyl)-benzenamne tn Tireu o
3- [ ( 1- hydr¥kScLniflygromei ' de 1-trifl uoro- met hyl ) benzeneani ne,

af forded t bmnsmg&m@p@@émwa&casecﬁnmmbﬁl dol, mﬁﬁnétﬁ -11=ﬁﬁﬁaazoiThe

aniline is | ows: Ex zoI
o) 55 1 STt e arS una i %ﬁﬁa‘yﬁf?&ﬁ b b EBEoseg | n
Exanpl e 84methbijieneenzamine) gifekia] themitia ybmadindrasdagytainesolidl,i rey. 164—163°C.
2,4-di met hyl i m dazole, afforded the title conpound as a beige crystalline

solid, mp. 141-143C. - 5 JAN 2007 WD 2004/005281 PCT/ EP2003/ 007198 -58-
Exanpl e 86The aniline is prepared as follows:

4-Met hyl - 3-ff4-(3-pyridinyl)-2-ovrimdinyilam nol-N-f4-(2-nethyl-

Him dazol -1 - vi)-3-(trifluoronethvl)phenvl| benzam de Utilising the
procedur e Mﬁm47(&I\Btladhﬁl‘lemsbzolﬂw‘)—%ﬂpﬂlumm@hw ehzemarhipé- 1 H-i i dazol -1 -

yl)-3-(trif I . X

3-[(1- hydr OQH@PW’% Eé/%&e‘tn%%%i rll'%"lnqletalﬁ1 |§’f uor gloylngz m?tg' Igrlﬂzlgﬁ(jeaéz%er'lne
af f or ded t iy qf Pdrdimg Wmi}??d’ eagﬁ%rdew@tﬂae CPRBOUSg| S CQ‘ﬁUﬁesslwamdld,The
aniline i sm? epargebas foll ows: Exanpl e 86a: 4-(2-Methyl -

H i m dazol yl)-3-(trifluoromethyl)-benzenam ne Utilisi ng the procedure
described in Exanpl e 84a, but enploying 2-nmethyl-1 Himdazole in I|ieu of
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benzeneamine, afforded the title compound as a crystalline solid, m.p. 153-156°C.
The aniline is prepared as follows:

Example 87a: 3-Bromo-5-nitro-benzoic acid, 1,1-dimethylethyl ester

A solution of n-butyllithium in hexane (12.8 mL of 2.5 M, 32 mmol)} is added with stirring to +
butano! (46 mL} at 25°C under an argon atmosphere. After 30 min the mixture is treated
dropwise with a solution of 3-bromo-5-nitro-benzoyl chloride (J. Mindl, Collect. Czech. Chem.
Commun. (1973), 38, 3496-505; 32 mmol) in dry THF (40 mL) and stirred for a further 17 h.
The mixture is then treated with ether (250 ml) and washed with brine. The ether solution
was dried (MgSQO,) and the solvent is evaporated off under reduced pressure to give the
crude product which is purified by column chromatography (silica gel, eltient 20% ethyl acetate
in hexane) and recrystallised from ether — hexane to afford the title compound as colourless
crystalline solid, m.p. 77-78°C.

Example 87b; 3-(4-Morpholinyl)-5-nitro-benzoic acid, 1,1-dimethylethyl ester



benzeneam ne, afforded the title conmpound as a crystalline solid,
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Example 87d: 3-(4-Morpholinyl}-5-nitro-N-{methyi)-benzamide

A stirred solution of 3-(4-morpholinyl}-5-nitro-benzoic acid, methyl ester (Example 86¢; 0.53
g, 2 mmol} in toluene (5 mL) under an argon atmosphere, is treated with a mixture of
methylamine hydrochloride (0.27 g, 4 mmol), trimethylaluminium (2 mL of a 2 M solution in
toluene, 4 mmol) in toluene (5 mL) and heated at 60°C for 18 h. The cooled mixture is then
treated with hydrochloric acid (10 mL of 2 M), stirred for 5 min and then treated with aqueous
sodium hydroxide (5 mL of 4 M). The mixture is then treated with water (100 mL) and
extracted with ethyl acetate (3 x 100 mL). The combined extacts are washed with brine (2 x
50 mL), dried (MgSQO,) and the solvent is evaporated off under reduced pressure to give the
crude product which is purified by recrystallisation from ethyl acetate to afford the title
compound as yellow crystalline solid, m.p. 204-207°C.

Example 87e: 3-Amino-5-(4-Morpholinyl}-N-(methyl)-benzamide



solvent is evaporated off under reduced pressure to give the crude product
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Example 89; 4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllaminol-N-{5-(3-pyridiny!)-3-
(trfluoromethylphenvllbenzamide
Utilising the procedure described in Example 69, but employing 5-(3-pyridinyl)-3-(trifluoro-

methyl)-benzenamine in lieu of 3-[(1-hydroxy-1-methylethyl)]-5-(1,1,1-trifluoromethyi}-
benzeneamine, afforded the iitle compound as a crystalline solid, m.p. 275-279°C.

The aniline is prepared as follows:

Example 89a: 5-(3-Pyridiny)-3-(triflucromethyl)benzenamine

A stirred solution of 3-amino-5-bromo-benzotrifucride (Apollo, England; 1.12 g, 5 mmol) and
3-{tri-n-butylstannyl)pyridine (Maybridge Chemical Co. Lid., England; 2.0 g, 5.4 mmoi) in
xylene (30 mL) was purged with argon for 10 minutes at 20°C. Tetrakis(triphenylphosphine)-
palladium {0) (1.16 g, 1.0 mmol) is then added and the resulting mixture is heated at 140°C
for 36 hours under an argon atmosphere. The mixture is then cooled, treated with an
aqueous soiution of sodium hydroxide (100 mL of 0.1 M) and purged with air for 2 hours. The




nmor phol i nyl )-5-nitro- N (nethyl)-benzam de, afforded the title conpound as a
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benzeneam ne, afforded the title compound as a crystalline solid, mp.
275-279C. The aniline is prepared as follows: Exanple 89a:
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Exanpl e 69, but enpl oyi ng 5- (4-norpholinyl)-3- (trifluoromethyl)-benzenanine
in lieu of gglhdro I-rrethylethyl)] 5-(1,1,1-trifluoro-

net hyl ) bdAeSRERRisEePags %?(?&QY"SI' he title compound as a crystalline solid,

m p. 208-211C. The aniline is prepared as follows: Exanple 90a:
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A mixture of 3-amino-5-bromo-benzotrifuoride {Apclle, England; 12 g, 50 mmol), di-+-butyl-
dicarbonate (12 g, 55 mmol} and 4-dimethylaminopyridine (0.61 g, 5 mmol) in acetonitrile

' (100 mL) is stirred at 60°C for 8 h. The solvent is then evaporated off under reduced

" pressure to yield the crude product which is purified by column chromatography (sifica gel,
eluent 10% ethyl acetate in hexane) and recrystallised from hexane to afford the title
compound as a colouriess crystalline solid, m.p. 113-115°C.

Example 90b: [3-(4-Morpholinyl)-5-(trifluoromethyl)phenyl]-carbamic acid, 1,1-dimethylethyl
ester

Utilising the procedure described in Example 86b but employing [3-bromo-5-(iriflucromethyl)-
phenyi}-carbamic acid, 1,1-dimethylethyl ester (Example 90a) in lieu of 3-bromo-5-nitro-
benzoic acid, 1,1-dimethylethyl ester, afforded the title compound as a crystalline solid, m.p.
146-148°C.

Example 80c: 5-(4-Morpholinyl)-3-(trifluoromethyl)-benzenamine
[3~(4-morpholinyl)-5-(trifluoromethyl)phenyll-carbamic acid, 1,1-dimethylethyl ester (Example
90b; 1.7 g, 5 mmol) is treated with a solution of hydrogen chloride in isopropanol (30 mL of 4




A m xture of 3-am no-5-brono-benzotrifuoride (Apollo, England; 12 g, 50
mmol ), di-t-butyl- dicarbonate (12 9, 55 mmol) and 4- dlnethylan1nopyr%TH®%m7
(0.61 g, 5 mol) in acetonitrile (100 nmL) is stirred at 60C for 8

sol vent is Whewseeaplor at ed of f under reduced pressure tperipslododig Crude
product which is purified by colum chromatography (silica gel, eluent 10%
ethyl acetate in hexane) and recrystal-lepsed from hexane to afford the title
conmpound as a colourless crystalline solid, mp. 113-115C. Exanpl e 90b:
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yl)-3-(trifluoromethyl)-benzenamne in |lieu of

3-[ (I -hydroxy-Il-nmethylethyl)]-5-(1,1,1-trifluoro- nethyl)benzeneam ne,
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aniline i l< 1 . H..Lm dazol -
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89 dimethylacetamide (80 mL) is stirred at 145°C for 19 h. The solvent is evaporated off under

reduced pressure and the residue is dissolved in ethyl acetate (200 mL). The solution is
washed with brine (200 mL), dried (NazSO,) and the solvent is evaporated off under reduced
pressure 1o give the crude product which is purified by recrystallisation from ether - hexane to
afford the title compound as yellow crystalline solid, m.p. 132-134°C.,

Example 91b: 3-(2-Methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)-benzoic acid

A solution of 3-{2-methyl-1H-imidazol-1-yi)-5-(triflucromethyl)-benzonitrile (Example 91a;
16.7 g, 66 mmol) in dioxane (300 mL} is added to an aqueous solution of sodium hydroxide
(275 mL of 1 M) and the mixture is heated at 95°C for 18 h.The solvent is evaporated off
under reduced pressure and the residue is neutralised with hydrochloric acid (1 M) and
extracted with butanol (2 x 250 mL). The solvent is evaporated of under reduced pressure to
give the title compound. 'H-NMR (400 MHz, DMSO-ds, 8): 7.17 (s, 1H); 8.03 (s, 1H); 8.12 !
(s, 1H); 8.35 (s, 1H); 8.41 (s, 1H); 8.53 (s, 1H); 13.90 (br., 1H). |
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Utilising the procedure described in Example 69, but employing 5-(4-methyl-1H-imidazol-1-

yi}-3-(trifluoromethyl)-benzenamine in lieu of 3-[(1-hydroxy-1-methylethyl)]-5-(1,1,1-trifluoro-
methyl)benzeneamine, afforded the title compound as a crystalline solid, m.p. 235-236°C.

The was aniline is prepared as follows:

Example 92a: 3-(4-Methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)-benzonitrile
Utilising the procedure described in Example 91a, but employing 4-methyl-1H-imidazole in
lieu of 2-methylimidazole, afforded the title compound as a crystaliine solid, m.p. 127-128°C.

Example 92b: 3-(4-Methyi-1H-imidazol-1-y1)-5-(trifluoromethyt)-benzoic acid

Utilising the procedure described in Example 91b, but employing 3-(4-methyl-1H-imidazol-1-
yI)-5-(trifluoromethyl)-benzonitrile (Exampie 92a} in lieu of 3-(2-methyl-1H-imidazol-1-yl)-5-
(triflucromethyt)-benzonitrile, afforded the title compound as a crystalline solid, m.p. > 300°C.,



the title conmpound as a yellow crystalline solid, mp. 130-133C. Exanple 92:
4- Met hyl -3-[14-(3-pyridinyl)-2-pyrimdinyllamnol-N 15-(4-nethyl-1
H-imidazol -1 - vi)-3-(trifluoromethyl)phenyl | benzanide Utilising the 3 JAN 2007
procedure J0¥@2¥uHedsi n Exanpl e 69, but enpl oyi ng 5- (4- mechytdracbatibeg dazoi -
yl)-3-(trifluoromethyl)-benzenamne in lieu of 3-[(1-hydroxy-|
-methylethyl)]-5-(1,1,1-trifluoro- netlygl)benzeneam ne, afforded the title
conpound as a crystalline solid, mp. 235-236C. The was aniline is prepared
as follows: Exanple 92a: 3-(4-Methyl -

Him dazol -1-yl)-5- (trifluoroqethyl) benzonitrile Utilising the procedure
descri bed in Exanple 91 a, enpl oyi | -1 Himdazole in I|ieu of
ot h [ERRIBSEE (04t AR P TR ﬂ)—égtﬁf&maet drheayllEraanic Asdsbl d

m p. 127- LgR&hylethn ke 92b 3- (4- Met hyl -
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descri begJ ﬂ'ﬂ“@érﬂﬂ’ 9"1'3‘ ER?EE %E%‘?'%R}?ﬁ utﬂ“ﬂ@f‘ﬂ@%‘# P?—ef Héirﬂ'fj 2pH1-
yl)-5-(trays- (twruomdw))behwa atid (Eianpld §209 imliee 3 342-methyll-t BYmidEizol-1-yl)-5-

3-(2-net rifluoro I on| r|Ie fforded
the tic1 QbR RES A birpied lhese BRI B g ey 7o
2004/ 005288°GRPCT/ EP2003/ 007198 - 64- Exanpl e 92c:

[ 3-(4-Methyl -i Himdazol -1-yl)-5-(trifluoronethyl)phenyl]-carbanic acid,
1,1- dinethylethyl ester Utilising the procedure described in Exanple 91 c,
but enpl dexamgled2d45- (%Memyl-lH-immmﬁaﬂfBH {triflugtomesyithentenapinaret hyl ) - benzoi ¢
aci d (Exqy élﬁ%ﬁ)%@%deﬁu 'cﬁegclﬁ{eg%] é%rﬁﬁé BYg, ‘b&i‘bd’lﬂb}ﬂﬁ&@l 4-1méfh% -t Primidazol-1-

(trifluoro enzoi ¢ acl ded th a crystalline

solid, myp: 51@6330%@@131!)%%0@%2@ aoisl, (1A -qjmethylethyl ester (Example 920) in fieu of
H-i mi daz gé. (2lm hbrﬁa ﬁﬁlﬂéﬁdl#@ﬁ cszr@%fmmo)neh}%g gac%a#hd ddict H NditmB@yIef fdur e

descri be 1I'-1 -1 m dazo
yl)-5-(t ﬁﬂer lﬂﬁPﬂ?@Fﬂ?ﬂtPﬁmF'}d ‘g‘g‘? B%/{ %S Eryatalhqe §°"dd'i“rl9et1%§11 at’ F?yl est er
(Example 92c) in lieu of [3-(2-methyl-

Himdazql -1 i, f .h , _irie1thyl et hyl
ester, a Setr 1y
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The aniline is prepared as follows:

Example 93a: 3-(5-Methyl-1H-imidazol-1-yl}-5-(trifluoromethyl}-benzonitrile
Utilising the procedure described in Example 91a, but employing 4-methyl-1H-imidazole in
lieu of 2-methylimidazole, afforded the title compound as a crystalline solid, m.p. 99—101°C.

Example 93b: 3-(5-Methyl-1H-imidazol-1-yl)-5-({trifluoromethyl)-benzoic acid

Utilising the procedure described in Example 91b, but employing 3-(5-methyl-1H-imidazol-1-
y)-5-(trifluoromethyl)-benzonitrile (Example 93a) in lieu of 3-(2-methyl-1H-imidazol-1-y1)-5-
(trifluoromethyl)-benzonitrile, afforded the fitle compound as a colourless crystalline solid,
m.p. 243-245°C,

Example 93c¢: [3-(5-Methyl-1H-imidazol-1-y)-5-(trifluoromethyl)phenyl]-carbamic acid, 1,1-
dimethylethy! ester



as a crystalline solid, mp. 231-233C. The aniline is prepared as foll ows:
Exanpl e 93a: 3-(5-Methyl-1 Himdazol-1-yl)-5-(trifluoronethyl)-benzonitrile
Utilising the procedure described in Exanple 91 a, but enployi ng 4- meShiN-2007
Hi m dazol &v@aoo4p95agr of 2-net hyl i m dazol e, afforded the pti ;ﬂpgougmmund as a
crystalline solid, mp. 99-101C. Exanple 93b: 3-(5-Methyl -

H i m dazol -1 -yl )-5-(trifluoronmethyl)-bemzoic acid Uilising the procedure
described in Exanple 91b, but enploying 3-(5-nethyl-1 Himdazol-I -
yl')-5-(trifluoromethyl)-benzonitrile (Exanple 93a) in lieu of 3-(2-nethyl-
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3-(5-net W-Cl H i m dazol -1- yl)-5- (trlfluororrethyl) benzoic acid (Exanpl e
93b) in lieu of 3-(2- rrethyl 1 H-im'dazol-l-yl)-S- (trifluoronethyl)-benzoic

i d, afforded | Li | 69- 171C.
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The aniline is prepared as follows:

Example 94a: [3-(4-methyl-1-piperazinyl)-5-(trifluoromethyl)phenylj-carbamic acid, 1,1-
dimethylethyl ester

Utilising the procedure described in Example 87b, but employing 1-methyl-1-piperazine in
lieu of morpholine, afforded the title compound as a crystalline solid, m.p. 225°C.

Example 94b: 3-(4-methyl-1-piperazinyl}-5-(trifluoromethyl)-benzenamine

Utilising the procedure described in Example 90c¢, but employing [3-(4-methyl-1-piperazinyl)-
5-(trifluoromethyl)phenyl}-carbamic acid, 1,1-dimethylethyl ester (Example 94a} in lieu of [3-
{4-morpholinyl)-5-(trifluoromethyl)phenyl]-carbamic acid, 1,1-dimethylethyi ester, afforded the
title compound as oil. "H-NMR (400 MHz, DMSO-dg): 2.20 (s, 3H), 2.42 (m, 4H), 3.07 {m,
4H), 3.32 (br s, 2H), 5.34 (s, 1H) and 6.31 (s, 2H).

Example 95: 4-Methvl-3-[[4-(3-pyridinyl
(trifluoromethyl)phenvilbenzamide




Utilising the procedure described in Exanple 87b, but enpl oying

1-methyl -1 -pi perazine in Ilieu of norpholine, afforded the title corrpcsum ﬁﬁ]
a crystalline solid, mp. 225C. Exanple 94b: 3-(4-nethyl-|

- pi per azi nyW0 284083281 | uor onet hyl ) - benzenam ne Uti | i si ngpcharprosoedisr e
descri bed in Exanple 90c, but enploying [3-(4-nethyl-1 -piperazinyl)-
5-(trifluoronethyl)phenyl]-carbanic aci@- 1,1 -di nethyl ethyl ester (Exanple
94a) in lieu of [3- (4-norpholinyl)-5-(trifluoronethyl)phenyl]-carbamc
acid, 1,1-dinethylethyl ester, afforded the title compound as oil. 1H NWR
(400 gﬂﬂ34uﬂ¥ﬁ@;|%broc&u2@dés&nb&lih,§xanﬁ%imltl eﬁr%oyirﬁg 271 -pyrrolididyl-5- 3. 32 (br s,
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grcr:g{ Eilzggqég%ﬁ%yrr | n)k/-:i ﬁjﬁ 1nﬂilti IBIE]UB b%gltiﬁ %ﬁ%éﬂggggﬁh@?ﬁghg%gt elr)Ut

Synt hesi s1HY @.34- 7¥ds(n‘h2Hh T ([dk8H)e7.4817.53 (WD1 Hgg’e;wm)ﬂ-a)ns PV €4 1b1); 8.43 (dt,

R (B PR B?)é&"%’% R P 2y LB T 5 57 (m

4H); 6.86 (d, 1 H) ;734744(m2H) 747(d 1 H; 749753(m1|—|);
773(ddE)?a 98 4] ibtintgl)-p-prihirl B AHlimi |
H) 9.13 (s H) ;. 9. ) mp

3-ff4-(3-¢h 2 lelamnol N-f5(4 et hyl - lH-im'dazoI-I
- Vi) - 3- Heédmvédéa&ﬁmbdlh@aaﬁwdm@mtd ﬁi [4-{gyrighegedur e descri bed
i n exanpl e ]
pyrim di nty RRAE 2GS
4- et hyl - Berfz&éa@iaggmsudwimh\blﬂﬂ—t ¥
5(4rreth|- Y ' RS '|nI|euof
furfuryl af = e e heirsicaeas e VS L R alline

solid, m?ﬁ6°‘264 266C. Exarrpl e 96a 3- [(Am noi m norret hyI )am noj - benzoi c acid
ethyl ester nononitrate Wilising the procedure described in exanple 1 a but

T R
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Example 96b: 3-
Utilising the procedure described in example 1b but employing 3-[(aminoiminomethyl}amino]-

benzoic acid ethyl ester mononitrate in lieu of 3-[(aminoiminomethyl)amino]-4-methyl-benzoic
acid ethyl ester mononitrate, afforded the title compound as a crystalline solid, m.p. 197-
199°C.

Example 96c: 3- i
Utilising the procedure described in example 1c but employing 3-[[4-(3-pyridinyl)-2-

pyrimidinyllamino]-benzoic acid ethyl ester in lieu of 4-methyl-3-[[4-(3-pyridinyl)-2-
pyrimidinyilamino]-benzoic acid ethyl ester, afforded the title compound as a crystalline solid,
m.p. 291-295°C.

Example 97: Soft Capsules
5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the

compounds of formula | mentioned in the preceding Examples, are prepared as follows:
250 g pulverized active ingredient is suspended in 2L Lauroglykol® (propylene glyco! laurate,
Gattefossé S.A., Saint Priest, France) and ground in a wet pulverizer to produce a particle



benzoic acid ethyl ester nononitrate in |ieu of

3-[ (am noi m nonet hyl ) am no] - 4- et hyl - benzoic acid ethyl ester nDnonLgnquﬂm
afforded the title conpound as a crystalline solid, mp.197- 199C. Exa

96¢c: 3-[[4-WQ2005881nvi ) - 2- pvri ni dl nvl | ani nol - benzoi ¢ aglegpbiobhdh the
procedure described in exanple is but enploying 3-ff4-(3- pvndmw?‘g
pyrim di nyl | am nol - benzoic acid ethyl -éster in |lieu of

4-met hyl -3-j[4-(3-pyridinyl)-2- pyrimdinyl]amno]-benzoic acid ethyl ester,
afforded the title compound as a crystalline solid, mp.291-295C. Exanple
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I ngredi ent 0.05 sgyOf one 3& conmpounds of fornmula |I nentioned in the
pr ecedi n§aABSURRH a%péuls ‘BﬂP@&h'QE follows: 250 g pul verized active

i ngredient is suspended in 2L Lauroglykol (r) (propylene glycol |aurate,
Gat t ef os S. 98 I nt Pr.i gst France) and ground in a wet pulverizer to

pr oduce ﬁ%@@r&éﬁﬂ@%&ﬁ—%@# WO 2004/ 005281 PCT/ EP2003/ 007198 -67- size
of about ThetcomBoyrmi of Gordili Igopeltésitau"isfunmuh‘md fasﬁadmmarambmdhmlei OF1 mibeced into
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5 mn) ang%ﬂeggt her anal yzed i mredi ately or stored frozen at -7000. The
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pl asma sa (10 - 250 pL) are e.g. spiked with 5 pL of internal standard,
m xed wi tTihe pR@Mhapampled (M NaBHuBrade B@0 spkedobithds mif ofrinteinal stardad, mhixedBgigendor f

tube and 238 %E%nl M NaOH and 500 g chioroform in a 1.5 mk Eppendorf tube and shaken
vigorously for 10 minutes on an Eppendorf mixer. Thereafter, the mixture is centrifuged (3
min at 10°000xg), the organic phase transferred o a second Eppendorf tube and evaporated
to dryness in a vacuum centrifuge (Speedvac 5301). The dry residue e.g. is dissolved in 250
pl.of 10 % viv Acetonitrile in water containing 0.1 % formic acid. The subsequent analysis is
carried out e.g. by HPLG/MS-MS using an Agilent 1100 Series (Agilent, Palo Alto, CA, USA)
HPLC system with vacuum degasser, binary pump, and thermostated column compartment
combined with a cooled autosampler system (HTS PAL, CTC Analytics, Zwingen,
Swiizerland). The sample {5-15 pl.) is injected e.g. onto an Ultra Phenyl column (particle size
3 um, 50 x1 mm; Restek, Bellefonte, USA) with a guard column (4 x 2 mm) of the same
material (Phenomenex, Torrance, USA). After equilibration e.g. with water and a latency
period of 1 min the sample is eluted e.g. by a linear gfadient of 0 — 100 % acstonitrile in
water containing 0.2 % v/v formic acid over a period of 11 min at a flow rate of 60 yL/min.
The column is prepared for the next sample e.g. by re-equilibrating for 3 min with 100 %
water to the starting conditions. The separation is performed e.g. at a column temperature of
40 °C. The column effluent is introduced s.g. directly into the ion source of a triple stage
guadropole mass spectrometer (Quattro Ultima™, Micromass, Manchester, UK} controlled by

Masslynx™ 3.5 software (Micromass, Manchester, UK } using as ionization technigue




vigorously for 10 m nutes on an Eppendorf m xer. Thereafter, the m xture is
centrifuged (3 mn at 10°000xg), the organic phase transferred to a§ dﬁ 2%7
Eppendorf tube and evaporated to dryness in a vacuum centrifuge (Speedva
5301). The VP §00#8e284ue e. g. is dissolved in 250 pL of PRrfeydoypdeitonitrile
in water containing 0.1 %formc acid. The subsequent analysis is carried
out e.g. by HPLC/ M5- M5 using an Agil en681100 Series (Agilent, Palo Alto, CA,
USA) HPLC system wi th vacuum degasser, binary punp, and t her nost at ed col urm
conpartnent combined with a cool ed autosanpler system (HTS PAL, CTC
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(M cromass, Manchester, 'UK) using as ionization technique - 5 JAN 2007 WD
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descri bed above. The concentration of unknown sanples is calculated froma
pl ot of the peak area ratio of the selected daughter ion of the analyte to
the product of its internal standard (ordinate) against the nom nal
concentration (abscissa). Regression analysis is perfornmed using Quanlynx
™', Masslynx'M software 3.5 (M cromass, Manchester, UK). Exanple 99: In
vitro inhibition data: Enzymatic (c-Abl, KDR, FIt3) in vitro inhibition data
are presented as % Inhibition at 10 M The neasurenents are nade as

descri bed above in the general description. - 5 JAN 2007




WO 2004/ 005281 PCT/ EP2003/ 007198 -69- Exanpl e Abl %@0 M KDR%@0 M FI t 3%@LOuM
15157 29773 36671 47746 57160 65156 77245 8708l 944
39 10 57 48 11 53 41 12 22 33 13 78 48 14 49 54 15 60 23 16 429 48V If
54 62 18 FE0EB4OE08141 33 20 56 22 21 30 93 22 59 7 p3eheSdemadt 80 70
25 44 73 26 55 56 27 54 51 28 73 61 29 78

- 69 -
Example Abl%@10uM | KDR%@104M | Flit3%@10uM

1 51 57
2 97 73
3 66 71
4 77 46
5 71 B0
6 51 56
7 72 45
8 70 81
9 44 39
10 57 48
11 53 41
12 22 33
13 78 48
14 49 54
15 80 23
16 42 10
17 54 g2
18 56 62
19 a1 33
20 56 22
21 30 23
22 59 7
23 90 67
24 80 70
25 44 73
26 55 56
27 54 51
28 73 81
29 78

30 57 37
31 68 83
32 920 37
33 97 _ 51
34 73 89
35 27 47
36 57 77
37 28 82
38 74 91
39 64 74
40 65 78




30 57 37 31 68 83 32 90 37 33 97 51 34 73 89 35 27 47 36 57 77 37 28
82 38 74 91 39 64 74 40 65 78 - 5 JAN 2007 WD 2004/005281

PCT/ EP2003/ 007198 - 70- Exanpl e Abl %@L0pM KDRY@LOpM FI t 3%@L0pM 41 13- 52AN 2007
32 56 43 WO HW400Fa8175 97 45 34 61 46 1 43 47 39 74 pd@yBheS 49 72 37
50 87 83 51 92 52 52 78 37 53 88 79 54 69 74 55 43 54 56 40 44 57 8

42 -70-
Example Abl%@10uM | KDR% @10uM | Fit3%@10uM
41 13 52
42 32 56
43 37 63
44 75 a7
45 34 61
46 1 43
47 39 74
48 90 50
49 72 37
50 87 83
51 92 52
52 78 37
53 B8 79
54 69 74
55 43 54
56 40 44
57 8 42
58 40 26
59 75 83
60 79 36
61 95 65
62 59 44
63 74 82
64 56 59
65 96 60
66 67 23
67 98 88 41
63 99 96




58 40 26 59 75 83 60 79 36 61 95 65 62 59 44 63 74 82 64 56 59 65 96
60 66 67 23 67 98 88 41 68 99 96 -71- 5 JAN 2007 WHAT IS CLAI MED LS AN 208k
conpound of formula | whereini IV NH/IRa RL NR2 0 R represents

hydr ogen, |ower alkyl, |ower al koxy-lower al kyl, or benzyl; R2 represents
phenyl WHATIIS ClAIMEDdS8e or two substituents sel ected fromthe group
consisting of lower alkyl, trifluoro-lower alkyl, hydroxy-|ower alkyl,
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al koxy,1 Himdazolyl-lower alk | ower al kanoyl oxy, banzoyl oxy, carboxy,
| ower al koxycarbonyl, carbamoyl {71 oyer aikyl carbanoyl, am no,

| ower al kanoyl am no, benzo : o nono- or disubatituted by | ower

al kyl, by hydroxy-| ower "’ Tor By | o al koxy- 1 ower alkyl, | Himdazolyl,
| ower al kyl-1 H imdazo , arhqu i L+irrm dazolyi, |ower

al kyl - estercar boxy-1 Hinm#azol yl, i di N1 plperldlno pi per azi no,

N- | ower al kyl pi perazi no, nDrphollno, ., | ower aikyl sul fonyl,

phenyl, pyridyl, haiogenyl, or benzoy™ qr-RA~pepresents hydrogen, |ower

al kyl or hal o;

{

R represents hydrogen, lower alkyl, lower alkaxy-lower alkyl, or benzyl,

R represents phenyl substituted by one or two substititants selacted from the group consisting
of lower alkyl, trifluoro-lower alkyl, hydroxy-lower alkyl, amino-lower alkyl, lower alkyiamino-
lower alkyl, di-lowsr alkylarnino-lower afiyl, N-cyslohexyl-N-lower alkylamino-lower afiey, lower

. alkoxycarbenylpiperidino-lower alkyl, N-lower alkylpiperazina-lower alkyl, lower
alkoxycarbonyl-tower alkyl, hydroxy, lower alkoxy, trifiucro-lower alkoxy, 1H-imidazolyl-lower
alicoxy, lowet atkanayloxy, benzoyloxy, carboxy, lawer slkoxycarbonyl, carbamoyl, lower
alkylcarbamoyl, amino, lower alkanoylaminge, benzoylamina, amine mong- or disubstituted by
lower atkyl, by hydroxy-lower alkyt or by iowaraikni;y-ibwer alkyt, 1H-imidazolyl, lower alkyl-1H-
imidazolyl, carboxy-1H-imidazolyl, lowsr alkyl-sstercarboxy-1H-imidazaly, pyrrolidine,
piperiding, piperazino, N-lower alkylpiperezino, morpholino, sulfamoyl, lawer alkylsulfonyl,
phenyl, pyridyl, halegenyl, or benzoyl; and

R, represants hydrogen, lower alkyl or halo;

ora N-oxicia or pharmaceutically accepteble saits thereof,

2. A compound of formula | according to claim 1, wherein

R, represents hydrogen; '

R, represents phenyl substituted by trifiucrometity and optionally a further substituent selected
from the group consisting of hydroxy-lower alkyl, lower alidamin, hydroxy-lower aliylamino,
d‘rlumralkylamino. 1H-imidazolyl, lower alkyl-1H-imidazolyl, carbamoyl, lower
alkylearbarnoyl, pyrrolidine, piperidino, piperazina, lower alkylpiperazing, marpholing, lower
alkoxy, trifiuoro-lover afkoxy, phenyl, pyridyl, and hajogenyl;

R4 represents methyl;

or a N-oxide or pharmaceutically accepteble salts thereof.



are N-oxi de or pharmaceutically acceptable sails thereof. 2. A conpound of
formula | according to claiml, wherein R represents hydrogen; Rx . JAN 2007
represents phenyl substituted by trifl|7doromethyl and optionally a fur?ﬁer
substituent selected fromthe group consisting of hydroxy-I|ower alkyl,

| ower al kyi am no, hydrnxyl ower akyl am no, Mower al kylam no, 1H i m dazolyl,

| oner al kyl -1 K-1m dazol yl, carbanoyl, |ower alkyl carbanoyl, pyrrefidino,

pi peri di no, piperazino, |ower alkylpiperazino, norphofino, |ower alkoxy,
trifluorc-lower alkoxy, phenyl, pytldyl, and hal ogenyl; R4 represents

met hyl ; or a N-oxide or pharmaceutically acceptable sails thereof., -72- 5

JAN 2003, 3. pAfcdmpatidNef Rkmud Ntcdrding@6 @ldimNOwhereghai m | wherein R,
represents hydrogen; R2 represents phenyl substituted by 3-trifluoronethyl

and opti onal Ryregresgits hgdrogambst duent sel ected fromthe group consisting of

1- hydr oxy- | - L 09 i Q2 Xy | ani no,
2 hyclr oy 2. 1 s Khen THIIILAF b Surinordi il g optonall/Afufbic shodtygy| P "
H | mi dazol y 1 selecteditiemyhe aroupn sopsigingisd mbydroxyetsmethiletiyinmethpiaminokdthylamino, 2-
. zoY 2 ) o ¢ ! i _
Rty uoP&@rﬁ"‘x&@bﬁﬁ’éﬁé{ PRy R BcRfo, TR0, Il IMBRRAEAEROEY )
represents nefM@hyl-1kimidazqlyh eatpemayl, e {OWQII‘QN&WMIMW
thereof. 8. T CmeiohbiRio Wkody, AfsREMbRG! £2, 2 uBRodtnBi? biidr, 2a-
ts hyd R { ' ' e
o (1 oy TRy WS her oraret eyl reprseents
Sund_or - FoIeRlisERs Risthl m 1 whe " hyt

conmpound of ; ording to claim!| wherein R, represents hydrogen,
Ra repr esent o @h(xida pophaupaceuliesiy gtoeptable paltetharedfs | uor onet hyi } phenyl; R4
represents nethyl; or a N-o)ide or pharmaceutically acceptable salts
thereof. 5. A conpound according to claiml wherein '

B. Thé compaund of formula { according 1o claim 5 wherein

Ry njepreserﬂ's hydrogen;
'R represents 3-{1-hydroxy-1-methylethyl)-S- (triflucromethyl)phenyl;
R4 represents methyl; S

or a N-oxide or pharmaceutically acceptable salts thereof.

4. A compound of formula | according to claim 1 wherein
Ry represents hydrogen;
R; represents 3-{1-hydroxy-1-methylsthyl)-5-(trifluoromethyliphenyl;
R represents methyl; -
or a N-oxide or pharmaceutically acceptable salts thereof.

5. A compound according to claim 1 wherein

R, is hydrogen;

R, represents phenyl which is mono- or disubstituted by Imidazel-lower alkoxy, lower aliyl
amino, trﬁludramethyl‘ hydroxy lower alkyl amino, bis-(lower alkoxy lower alkyl) amine, lower
alkyl piperazinyl, piperidinyl, pyrrolidinyl, morphotiny, phenyi. pyridyl, imidazolyl which is
unsubstituted or meno- or disubstituted by lower alkyl or N-tower alkyl carbamoyl;

R, s lower alkyl: :

or a N-oxide or pharmaceautically acceptable salts thereof;



R, is hydrogen; R2 represents phenyl which is nono- or disubstituted by

i m dazoMower al koxy, |lower a W amino, trifluoronmethyl, hydroxy |owerg .ﬂlNk'Mf]?
am no, b(s-(lower al koxy lower alk)ly7&mino, |ower alkyl piperazinyl,

pi peridlnyl, pyrmidinyl, norphotinyl. phenyl, pyridyl, imdazolyl which is
unsubstituted or nono- or disubstituted by |ower alkyl or Ntower alkyl

car bano§. ; RA precessver tiad &yrithesis of aMompaimdoof thedomaglaut i cal | y accept abl e
salts thereof: -73- - 5 JAN 2007 6. A process for the synthesis of a
conmpound of the fornula NNH R&/ RL N R O(l) or an N-oxide or a salt
t hereof, wherein the synbol Rl Rz and ft4 are as defined in claima1,
characterized in that nfli'\of formula Il N NNH(Il) NR4A1OH 0.

wherein Rs is as defingd offpound of fornmula |, wherein the carboxy
group -COOH is in act ed RiQr i s acted with an amne of the formula
1l RI-NH-R2 (ill) wherein RL Rzéeas defined for a conmpound of the

formula t, optionally in the-pr \'-s a dehydrating agent -and an Inert
base andl or a suitable catal yst, and optl%nal ly in the presence of an Inert
sol vent; where the above starting cor"?pound:ﬂ) Il and 1l may al so be

presentwith functional groups In protected formlIf necessary and/or In the
form of sal Psanhhogde acasalt thereel, wheveln thg sYPRAIHR, B2 #idfbane as datiped iRglaimbct i on I n

salt formis ;Raagbmdes in hat?s compbOht 8d8ulaany protecting groups in a protected
derivative of a conmpound of the fornula tare renoved; and, if so desired, an

obt ai nabl e conpound of fornmula | is converted into another conpound of

wherein R. is as defined for a compbund of formula |, wherein tha carboxy group ~COOH is in
activated form, is reacted with an amine of the formula lll

Ri-NH-R; (th)

wherein Ry and R, are as defined for a compound of the fermula ), optionally in the presence of
a dehydrating agent and an inert base and/or a suitabile catalyst, and optionally in the
presence of an Inert solvent; | '

where the above starting campounds I} and Ul may alse be presentwith functional groups In
protacted form if necessary and/or in the farm of salts, provided a salt-forming group is present
and the reacton in salt fonm is possible;



formula | or a N-oxide thereof, a free conpound of fornulas Is converted

Into a salt, an obtainable salt of a corrpound of formula | Is conve_rt:)ggN 2007
into the free conpound or anot her salt74- and/or a nmixture of |soneric
conpounds of formula | is separated |nto the Individual isomers. 7. A

pharmaceutical conposition conprising as an active ingredient a conmpound of
formul a | according to claiml1l or a N-oxide or a pharmaceutically acceptable
salt ther egf tgiwpsmah'amcphamﬁmﬂm uMWML@MNWeﬂS A

23&28&5‘”@9389 " el AR B =B g AR sBiBolna%e °
phar maceut formulsy om Maqxldalﬂmedaé free dompenrdd of féimula | is converied into a salt an

o o oy Drebe B el e e PR M s s s,

phar nmaceut iap¢fot aymixture pltisdmaric Sampaunds eifemivla | 14 Separsterbinfodiveniddisiiud! sometsa |
according to claim5 wherein Rl represents hydrogen; R2 represents phenyl
substituted by 3-trifluoronmethyt and a further substituent selected fromthe

group cens I @B}, lyl; R4
repres e(r?t sAﬁeé%chtlga] 8@rhl\Pé%mO%eFés dcr)ﬁrp ri% %ﬁ?gea}??%g] r@ﬁ%ge%t Fe’@égl ts
t her eof formuia | aﬁcerdmdgrﬂﬁlmﬂ 9rér Maxigde or acbermarasytieally aceentalge wakthereol R,

repr ese:{gog%a'fg]yq[ltg%e&ar AR I?ts:lfc%ﬁtaﬂlg%gyr|erwb5t ituted by 5-trifluoromnethyl

and opt y a further su tuent selected fromthe group consisting of
2,4-dimethyl -1 Himdazrolyi, 5-methyl-1 Himdazolyl. 2-

rret hoxy et I | am .
benzoyl . @e A %ﬁgmgh@ t%%ﬂ‘ﬁé(m °§¥céea‘? é/ mla m no c%m (ﬂ? ﬁ%téﬁ@ﬁwétﬂqgrﬁ %"ar%%‘i“ynf', acetic
acid et nf/forrnglaéraccqrdqngrttb dlarmae 1 mab‘bmyﬁe er apharmschylically gceaptalielsaltthewobnt s
met hyl ; or a N-oxide or pharmaceutically acceptable salts thereof.
9. 4MethyH-3-[4-(3-pyridinyl-2-pyrimidinylaminel-N-[6-(4-methyt-1H-tmidazol- 1-yi)-3-
{trifluoramethyl)phenyllbenzamide or an N-oxide or pharmaceutically acceptable salts thereof.

10. A compound of formula | according to claim 5 wherein
Ry represents hydroben:
- Ry represents pheny! substituted by 3-trifluoromethyl and a further substituent selected from the
group cangisling of 2-methyl-1H-imidazolyl and 4-methyl- 1f+lmidazn!yl
R4 represents methyl;
of a N-oxide or pharmaceutically acceptable salts thereof,

11. A compaund of formula | according to claim 5 wherein

Ry represents hydrogen;

R; represents phenyl substituted by S-trifluoromethyl and optionally a further substifuent
selected fram the group consisfing of 2,4-dimethyl-1H-imidazolyl, 5-methyl-1H imidazolyl, 2-
mathoxymethylamina, propoxy, athoxy, methylaminocarbanyl, benzoyl, 4-methoxy-2-methyi,
acetylamino 2 d-dlmethym H-imidazolyl, acefic acid ethy! egter, piperidine carboxylic acid ethyl
ester. ' ‘

R, represents methy!;
or a N-oxide or pharmaceutically acceptable salls thereof.



