Case 4-82409A-2g0ARCH 2007 -1 Novel PVrim dineam de Derivatives and the
Use Thereof The invention relates to novel substituted

. N-(3-benzoy) am nophenyl ) - 4-pyridyl -2- pyrimdi nam ne derivatives, processes
for the preparation thereof, pharmaceutical conpositions 2oMARGHAMNTsane,
t'he use thereof optionally in conbination with one or nore other

phar maceutical ly active conpounds for the therapy of a disease which
responds to an inhibition of protein kinase activity, especially a
neoplastlc dlsease and a, nethod for the treat ment of such a disease.

Pr ot ei nNRYeIRgimidineamigle alivgs andthe UsgTheren] + he phosphoryl ation of
specific serine, threonlne or tyr05|ne residues in cellular proteins. These
post-trans] ational nodifications of substrate proteins act as nolecul ar

swi t chethg Byention reigtesdpinoyelsupsiitpted Ns3-benzoyaminepheR A Biddid f er ent i at i on.
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i ncl udi ng benign and malignant proliferative di sorders, In a nunber of

cases, ¢qmm§wﬁ§§ﬁntaww%n% the U9 igreq] PRURNANY In GQIRNEHON YK GRecgrAPoRpe

di sor degfer asarﬁﬁalsémanys@ct% cBipblRidol ehbrapy ¥ 4 BReasWhiBh Yéstonds b X ew of
the large nunber of Erotel n_kinase inhibitors and the nultitude of

prol i f dpBibitig chRWteip Kingpe prUVItY egpeaially 8 pgerlastiqdizgase; andmmsethad fiexihet i ng need
to provigdemBRVE sueh ashescef conpounds that are useful as PK inhibitors and
thus in the treatnent of these PK related diseases. Wiat is required are
new cl asses of pharmaceutically advantageous PK inhibiting conpounds. The
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which of three alternative break points in i nvol ved Abl - part of
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Bcr- Abl fusion protein eregul at ed osine kinase Interacts with
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der egul \gt-edhProkid eration of the cells (Lugo et at, Science 247, 1079

[ 1990]). Case 4-32700A

~ 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 PK related
diseases. What is required are new classes of pharmaceutically advéntageous PK inhibiting

compounds.

The Philadelphia Chromosome is a hallmark for chronic myelogenous leukemia (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 encodes either a 190 kD, 210 kD, or
230 kD chimeric protein, depending on which of three alternative break points in ber is
involved. 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
deregulated tyrosine kinase interacts with multiple cellular signaling pathways leading to
transformation and deregulated proliferation of the cells (Lugo et al., Science 247, 1079
1990}).



27 NARCH~2004 » he p210 Bcr-Abl is expressed in 95% of CM. patients and
i n approxi nat eF?y % of patients wth acute |ynphoblastic | eukem a (ALL).
Expression of the smaller pl90 kD protein occurs nore frequently in ALL,
but rarely in CM. and is characterized clinically by proni PéMARGHPH8Yt osi s.
The 230 kD fusion protein is associated_wth the rare chronic neutrophilic

| eukem a, whose progression to bl ast cr’?s’i s is slow In advanced stage CM
and in ALL in particular, clones frequently emerge in which the kinase
domain of the Bcr-Abl protein is nutated. Such nutants include for exanple
t he E225Theaprl VBFIALE is exinedsedim PPt CMinpatiests ang in appraxirestelRa3d8a ptpatients
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1, descr? elow 1 nTore detail,” show excellent inhibition of protein
ki nase activity, especially inhibition of one or nore tyrosine kinases,
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The N-(3-benzoylaminophenyl)-4-pyridyl-2-pyrimidinamine derivatives of formula 1,
described below in more detail, show excellent inhibition of protein kinase activity, especially
inhibition of one or more tyrosine kinases, such Ber-Abl, mutant Ber-Abl, c-Abl, Raf, the
receptor tyrosine kinases PDGF-R, FIt3, VEGF-R, EGF-R, and c-Kit, as well as combinations
of two or more of these. In particular, the compounds of the invention show high potency

( against some of the mutant forms of Ber-Abl, which have been observed in drug-resistant
patients. In view of these activities, the compounds can be used for the treatment of diseases
related to especially aberrant or excessive activity of such types of kinases, e.g. for the
treatment of particular cases of leukemia and of solid tumors such as colon, lung and

pancreatic cancer.

The invention relates to a compound of formula 1,



/| R2 N %Nggggﬁ 3 4i NRON 1 wherein R represents hydrogen and R2
represen Y ,pbr R, represents NR5SR6 and R2 represents hydrogen; R3
represents | ower al kyl, fluoroal kyl, hydroxyal kyl or carbanoyl; R4
represents hydrogen, |ower al kyl or hal ogen; and R5 and R6 27 &pxREBA0)7
i ndependent|y of each other, hydrogen, |ower alkyl, hydroxy-I|ower alkyl,
| oner al koxy-1ower al kyl, |ower acyl oxy=lower al kyl, carboxy-I|ower alkyl,
| ower al koxycar bonyl -1 ower al kyl, am no-I1ower al kyl, |ower alkyl am no-I| ower
al kyl, di (lower alkyl)am no-lower alkyl, N-Iower alkylpiperidinyl, NIower
al kyl pyrrolidinyl, or lower acyl, or RBR6 together represent alkylene with
four, five or six carbon atons, oxa-lowgr al kylene with one oxygen and
three or four carbon atonms, or aza-| owe? ene with one nitrogen and
three or four carbon atpns wherepn theg ogen atomis unsubstituted or
substituted by Ila 3 al kyl or | ower al koxy-I|ower
al kyl, and wher cBse may be partially or totally
unsat urated and/ | ower al kyl ene nmay be substituted by
| ower al kyl, hydr - and a N-oxide or a pharnaceutically
acceptabl e salt of] such a conpound. The general terns used herei nbefore and
herei nafter pref y have within the context of this disclosure the
fol | ow ng neani nl ess otherwi se indicated: The prefix "lower"” denotes a
radi cal having and including a maxi mim of 7, especially up to and
i ncl udi ng a maxi of 4 carbon atons, the radicals in question being either
| i near 6g%ngﬁanched with single or nultiple branching. Case 4-32700A 27

2 -4 \Where the plural formis used for conpounds, salts, and the
Irvke, this is taken to nean also a single conpound, salt, or the [|ike.

R, represents hydrogen and R, represents NRsRs, or R, represents NRsRs and R»

represents hydrogen,
R3 represents lower alkyl, fluoroalkyl, hydroxyalkyl or carbamoyl;
R4 represents hydrogen, lower alkyl or halogen; and
Rs and Rs represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl,
lower alkoxy-lower alkyl, lower acyloxy-lower alkyl, carboxy-lower alkyl, lower
alkoxycarbonyl-lower alkyl, amino-lower aikyl, lower alkylamino-lower alkyl, di(lower
alkyl)amino-lower alkyl, N-lower alkylpiperidinyl, N-lower alkylpyrrolidinyl, or lower acyl, or
RsRs together represent alkylene with four, five or six carbon atoms, oxa-lower alkylene with
one oxygen and three or four carbon atoms, or aza-lower alkylene with one nitrogen and
- three or four carbon atoms wherein the nitrogen atom is unsubstituted or substituted by lower

C. : alkyl, hydroxy-lower alkyl or lower alkoxy-lower alkyl, and wherein lower aikylene in each

case may be partially or totally unsaturated and/or the carbon atoms of lower alkylene may

be substituted by lower alky!, hydroxy or lower alkoxy;
and a N-oxide or a pharmaceutically 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 either linear

or branched with single or multiple branching.



Any asy trj rbon atons may be present in the (R-, (S)- or

(R S)-co 7|eg‘{]$%%@n preferably in the (R - or (S)-configuration. The
conpounds may thus be present as mxtures of isoners or as pure iSomers,
preferably as enantioner-pure diastereoners. The invention2¥ 8AREH 28070 to
possi bl e tautoners of the conpounds of fornula 1. Lower alkyl is preferably
alkyl with fromand including 1 up to afd i ncl udi ng 7, preferably from C
and including 1 to and including 4, and is |linear or branched; preferably,

| ower al kyl is butyl, such as n-butyl, sec-butyl, isobutyl, tert-butyl,
propyl , Wherk tizespinrab faymyib used fas cpmppymds, ealksy knd the liket thyd is tdkeefte madanyaldoomer

al kyl is.nethyl r,O0 tert-butyl. Lower acyl is preferably fornmyl or
| ower alslg{ﬁ%gérl oorﬁ"?/’fj: a|'ﬂ|’1Otf;{(;;]retlﬁ(é‘ul ar acetyl. Hydroxyal kyl is especially

hydr oxy- | ower al kyl, preferably hydroxynmethyl, 2-hydroxyethyl or

2- hydr oxy-2-pro -l ' Clal |l yo.f | goro- [ preferably
2 ot Rl EEA Ry b pRRBRED A ! LSRR R BB flon P o

chl or i ngrefbrablyiinéhe (B)- oo@)cenfigssen. dhé gompoaardsmay thik beipresenbas mixturbs oni ne.
Lower al koxy s especiall t hoxy. 1 Sopropyl.ox or tert-butyl oxy.
Lower al%8% 6’8&‘% %’oaﬁ;ﬁ%'% %Oé’ieﬁgg%@%@f’m % ?'?Eﬂﬁ'? 5’)?{78 erebcg%s);?r,eng 6> pr opoxycar bonyl ,
nmet hoxycar bonyl or ethoxycarbonyl. Salts are especially the pharmaceutically
acceptahle.salls o onpounds r Such salts, are forned, for
exanpl 0.8 Rolih BipiFy AR WESeeBle |RhTHrA gt e situPBahfoPbifa T or gani <

acids, fromconpounds of fornmula 1 wth a basic nitrogen atom especially

t he phir mace ti cal }% &ccég(g a.ﬁ_!g salt.s. S%%al g iggrn%@ai C ciegs fﬁr for
eéanpl e, °W87%5¥!h3 RIEIFEPY A %@@ﬂ"}c}” ' P2087° Medngchy P erﬁséf SChl oric
acid, suahflindulirgci t, aretinghdisgdpandisdiciedr orSuandhedeprefeyatsly, doveer adisy! Brimutylf or
exanpl e, carbo e hpsphoni ¢, | fonic or sulfam c acids, faor exanple
aoet . suftes RRl, EaeRURTARRL colmuh? Pudinf B s ArerdEt orrabibeBERT aci
gl ycol i enetigyil.dRrefesatily lowec alttyl is methayl,i proayd iodtersiagli ni ¢ aci d, adi pic acid,
pinelic acid, suberic acid, azelaic acid, malic acid, tartaric acid, citric

acid, amno acids, such as glutamc acid or aspartic acid, maleic acid,

hydr oxy irawer acybisiptefemblyipimyloe lower cikglcahonlio mepeatiedardeetyl | i ¢ aci d,
adamant anecar boxylic -acid, benzoic acid, salicylic acid, 4-amnosalicylic
acid, phthalic acid, phenylacetic acid, mandelic acid, cinnamc acid,

met haneHydroxgdlkd iscespetittnhydraji-dwe alkyldp@terab i apdraxyrhethiylc 2-hydroxyethyl or
2-hydroxy-2-propyt.

Fluorocalkyl is especially flucro-lower alkyl, preferably triflucromethyl or pentafluoroethyl.

- Halogen is especially fluorine, chlorine, bromine, or iodine, especially fluorine, chiorine, or
( bromine,

Lower alkoxy is especially methoxy, ethoxy, isopropyloxy, or tert-butyloxy.

Lower alkoxycarbonyl is especially tert-butoxycarbonyl, iso-propoxycarbonyl,

methoxycarbonyl or ethoxycarbonyi.
Salts are especially the pharmaceutically acceptable salts of compounds of formula 1.
Such salts are formed, for example, as acid addition salts, preferably with organic or

inorganic acids, from compounds of formula 1 with a basic nitrogen atom, especially the
pharmaceutically acceptable saits. Suitable inorganic acids are, for example, halogen acids,



aci d, eratioppdi sul f onic acid, benzenesul fonic acid,

2- naphtha enesul fonic acid, 1,5- naphthal ene-disulfonic acid, 2-, 3- or

4- et hyl benzenesul fonic acid, nethylsulfuric acid, C ethylsulfuric acid,
dodecyl sul furic acid, N-cycl ohexyl sul fam ¢ acid, N-methyl -, 27NMAREH 2006r N-
propyl -sul fam c acid, or other organic _grot oni ¢ acids, such as ascorbic
acid. For isolation or purification purposes it is also possible to use
pharmaceutically unacceptable salts, for exanple picrates or perchlorates.
For therapeutic use, only pharnmaceutically acceptable salts or free
conpoun@yCias hydrpehigiciagicrifbria aeidi erahosphoricasis. Suitahie Proapisadidscae: ot al
prepar ate'xﬁﬁ% e, cATBEiB! sﬁh@m& Wf@ﬁn%?sﬂfa‘?ﬁ:é%&@g f ;léka\‘r'lpﬁé.“’aé’%]tlctd%?d close
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Case 4( ﬁ?o}%%n%@%ﬁ%r%%g& %;&p@%@ ﬁ%ﬂghn%5§&mga9}ﬁ an anion exchange
colum w ayle of 1- celTs. e purrty of the c-Abl

ki nase is >90% as j udged by SDS— PAGE after Coomassie blue staining. The
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pg/ n1_ poalts, fonlexaraple, Rigretew\ar perchicgates, Frasltheragorc uspgordy phiarB@peutisatihe presence
f 1 ddi 10 pL
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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
purification or identification of the novel compounds, any reference to the free compounds
hereinbefore and hereinafter is to be understood as referring also to the corresponding salts,

‘ C as appropriate and expedient.

The compounds of formula 1 and N-oxides thereof have valuable pharmacological

properties, as described hereinbefore and hereinafier.

The efficacy of the compounds of the invention as inhibitors of c-Abl, Ber-Abl, Raf and VEGF-
receptor tyrosine kinase activity can be demonstrated as follows:

Test for activity against ¢-Abl protein tyrosine kinase. The test is conducted as a filter binding
assay as follows: The His-tagged kinase domain of c-Abl is cloned and expressed in the
baculovirus/Sf9 system as described by Bhat et al., J. Biol. Chem. 272, 16170-5 (1997). A
protein of 37 kD (c-Abi Kinase) is purified by a two-step procedure over a cobalt metal



with O. %%é@ﬁ@ﬂ?@dw mount ed on vacuum mani fold w th di sconnected vacuum
source. ter spotting all sanples, vacuumis connected and each well
rinsed with 200 pL 0.5 % H3P04. Menbranes are renoved and washed on a
shaker with 0.5% H3PO4 (4 tinmes) and once with ethanol. MHOMARCH 3003
counted after drying at anmbient tenperature, nmounting in Packard TopCount
96-wel | frame, and addition of 10 pL/well” of Mcroscint TM (Packard). Test
for activity against Bcr-Abl. The nurine nyeloid progenitor cell |ine 32Dcl 3
transfected wth the p210 Bcr-Abl expression vector pGDp210Bcr/ Abl

( 32D berohglsitg colmndpliaiyasdey an amiea exchanpe colHmpninea Aaldeaf 1eimeds of Hidtdellsit e,
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medi um ' ' ' per
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3-fol d dvithid.5%tdsP8}s arldgnourded o yagwnthanifeld aditl siscopnadies waguum $qurce. After
triplic . d : d, isphncubat ed
L qget norPaiipR A sERBIeR; vdeihirfofinatia o ofchleiRigsed M BT A% Hap Ol

cent ri f Maobranepére iesoved snd waghedier ashaker svitit0.3300G:P0a i {iBeskanchor@eRyith
centrif At I ng
care not 1o o?%w%ﬁﬁ%%ﬁgf&hﬁgﬂeag%rPg{@gﬁ%ﬁqﬁ%@fﬁrﬁg&g{éﬁ, "S‘Z‘M“é?i’* gg%lé ysed by
addi t i orTopCoumBewel framne, and additiqnsd 1RulAwelssftlicroscipHIM . (RackeBd). M sodi um
chloride, 5 nM EDTA, 1 nM EGTA, 1% NP-40, 2 nmM sodi um ortho- vanadate, 1 nM
PMSF, 50 pg/nL aprotinin and 80 g/ nL | eupeptin) and either used inmmediately

152700 A3 H865% 4B he s Pyl Eebente) Ce e s B EneR%) ot s
are pr ecathtteel paUkBemAYexpetssida m‘:mhpeopzqumur (32D-dvéiabi) avds dbtgivey ol
o b TGN el SRR L0, B BB Rl B
(Jur o), prasinchithla porstititivelb aotiiendpl kinaes aad prdiifaratequowihtfact@0iodeteneleht. PBST, 3%
cells are expanded in RPMI 1640 (AMIMED), 10% fetal calf serum, 2 mM glutamine (Gibco)
(,complete medium”), and a working stock is prepared by freezing aliquots of 2 x 10° cells
per vial in freezing medium (95% FCS, 5% DMSO (SIGMA)). After thawing, the cells are
(" : used during maximally 10 —12 passages for the experiments.
For cellular assays, compounds are dissolved in DMSO and diluted with complete medivm to
yield a starting concentration of 10 uM followed by preparation of serial 3-fold dilutions in
complete medium. 200’000 32D-Ber/Abi cells in 50 yL complete medium are seeded per well
in 96 well round bottom tissue culture plates. 50 pL. per well of serial 3-fold dilutions of the
test compound are added to the cells in triplicates. Untreated cells are used as control. The
compound is incubated together with the cells for 90 min at 37°C, 5% CO,, followed by
centrifugation of the tissue culture plates at 1300 rpm (Beckman GPR centrifuge) and
removal of the supernatants by careful aspiration taking care not to remove any of the
pelleted cells. The cell pellets are lysed by addition of 150 uL lysis buffer (50 mM Tris/HCI,
pH 7.4, 150 mM sodium chioride, 5 mM EDTA, 1 mM EGTA, 1% NP-40, 2 mM sodium ortho-
vanadate, 1 mM PMSF, 50 pg/mL aprotinin and 80 pg/mL leupeptin) and either used
immediately for the ELISA or stored frozen in the plates at ~20°C until usage.



TopBl ock.f or roomtenperature followed by incubation with 50 pL

| ysat es %?S%‘hé'?z%ﬁd or conpound-treated cells (20 jig total protein per
well) for 3-4 h at 4C. After 3 washings, 50 pUaell anti-phosphotyrosine Ab
PY20( AP) | abel ed with al kal i ne phosphatase (Zyned) dil uted2tMARCHM L in
bl ocki ng buffer is added and incubated gver night (4C). For all incubation
‘steps the plates are covered with pl at &’seal ers (Costar). Finally, the

pl ates are washed another three tinmes with washing buffer and once with
dei oni zed water before addition of 90 pUwell of the AP-substrate CDPStar
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Ber-Abl kinase activity is expressed as percent reduction of the Ber-Abl phosphorylation. The
values for the 1Csy and ICyp are determined from the dose response curves by graphical

extrapolation.

(4 Test for activity against mutant Ber-Abl: The activity of compounds on the M351T mutant
Ber-Abl kinase activity is assessed as described above, except that 32Dci3 cells transfected
with mutant Bcr-Abl in place of p210 Ber-Abl are utilised.

¢-Raf-1 protein kinase assay: Recombinant c-Raf-1 protein is obtained by triple infection of
Sf21 cells with GST-¢-Raf-1 recombinant baculovirus together with v-Src and v-Ras
recombinant baculoviruses that are required for active c-Raf-1 kinase production (Williams et
al., PNAS 1992; 89:2922-6). Active Ras (v-Ras) is required to recruit c-Raf-1 to the cell
membrane and v-Src to phosphorylate ¢-Raf-1 to fully activate it. Cells are seeded at

2.5 x 107 cells per 150 mm dish and allowed to attach to a 150 mm dish for 1 hr at RT. Media
(SF800I11 containing 10 % FBS) is aspirated and recombinant baculovirus GST-c-Raf-1, v-
Ras and v-Src are added at MOI of 3.0, 2.5 and 2.5, respectively, in a total volume of 4-5 mL_.



I ncubat edadeti-34800 hr at 27C. Infected Sf21 cells are scraped and col | ected
into a 50 nmL tube and centrifuged for 10 mn at 4C at 1100 g in a Sorvall
centrifuge. The cell pellet is washed once with ice cold PBS and |ysed with
0.6 nL lysis buffer per 225 x 1 Ocells. Conplete |ysis of2cMARSH 2007
achieved after 10 min on ice with occasiggnal pipetting. The cell |ysates
are centrifuged for 10 mn at 4C at 14,500 g in a Sorvall centrifuge with
SS-34 rotor and the supernatant is transferred to a fresh tube and stored
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t he each in sonication buffer [50 mM Tris pH 8.0, 1 mM DTT, 1 mM EDTA] and centrifuged at
10,000 g for 15 min. The supernatant is mixed with ammonium sulfate to give a final
C concentration of 30 %. This mixture is rocked for 15 min at 4 C then spun at 10,000 g for
15 min. The pellet is resuspended in binding buffer (Novagen) containing 10 mM BSA. This
solution is applied to Ni-agarose (Novagen) and washed according to the Novagen manual.
IxB is eluted from the column using elution buffer (0.4 M imidazole, 0.2 M NaCl, 8 mM Tris
pH 7.9). Fractions containing protein are dialysed in 50 mM Tris pH 8, 1 mM DTT.
The activity of c-Raf-1 protein kinase is assayed in the presence or absence of inhibitors, by
measuring the incorporation of ®P from [y**P] ATP into IkB. The assay is carried out in 96-
well plates at ambient temperature for 60 min. It contains (total volume of 30 pL): c-Raf-1
kinase (400 ng), 25 mM Tris-HC!, pH 7.5, 5 mM MgCl,, 5 mM MnCl,, 10 #uM NazVQ,, 1 mM
DTT and 0.3 yCi/assay [y* P]-ATP (10 uM ATP) using 600 ng IkB in the presence of 1 %
DMSO. Reactions are terminated by adding 10 gL of 250 mM EDTA and 30 plL of the
_reaction mixture is transferred onto Immobilon-PVDF membrane (Miilipore, Bedford, MA,
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membrane (Millipore, Bedford, USA), through a Gibco-BRL microtiter filter manifold and
connected to a vacuum. Following complete elimination of the liquid, the membrane is
washed 4 times successively in a bath containing 0.5% phosphoric acid (HsPQOs) and once
with ethanol, incubated for 10 minutes each time while shaking, then mounted in a Hewlett

C Packard TopCount Manifold and the radicactivity measured after the addition of 10 uL
' Microscint® (3-scintillation counter liquid). ICse-values are determined by linear regression
analysis of the percentages for the inhibition of each compound in at least four
concentrations (as a rule 0.01, 0.1, 1.0 and 10 umol). The ICs;-values that can be found with
compounds of formuta 1 are in the range of 1 10 10000 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: transfected CHO cells, which permanently express human
VEGF receptor (KDR), are seeded in complete cuiture medium with 10% fetal caif serum (FCS)
in 6-well cell-culture 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
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exanpl e corresponds to VEGF—lnduced KDR- receptor phosphorylation (= 100 %). The activity of the

tested substances is calculated as % inhibition of VEGF-induced KDR-receptor
phosphorylation, wherein the concentration of substance that induces half the maximum
. inhibition is defined as the ED50 (effective dose for 50% inhibition). Compounds of formula 1
C . here preferably show ED50 values in the range of 0.25 nM to 1000 nM, preferably 0.25 to 250
nM.

A compound of formuia 1 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
Raf, Ber-Abl 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 tamily, 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.
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restenosis, autoimmune diseases, diabetes, endometriosis, chronic asthma, and especially
neoplastic diseases (solid tumors, but also leukemias and other “liquid tumors”, especially
those expressing c-kit, KDR, Fit-1 or FIt-3), such as especiaily breast cancer, cancer of the
colon, lung cancer (especially small-cell lung cancer), cancer of the prostate or Kaposi's

C ' sarcoma. A compound of formula 1 (or an N-oxide thereof) 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 1 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 1 can besides or in addition be administered especially for tumor therapy, such as
leukemia therapy, in combination with chemotherapy, radiotherapy, immunotherapy, surgical
intervention, or a combination of these. Long-term therapy is equally possible as is adjuvant
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| nt er nataspecially slepted Bn e fibupPaebimposing wsjubicin, cytarabine, interferon,

hydroxyurea and bisulfan. The structure of the active agents identified by code nos., generic

or trade names may be taken from the actual edition of the standard compendium “The

Merck Index” or from databases, e.g. Patents International {e.g. IMS World Publications).
C The corresponding content thereof is hereby incorporated by reference.

A compound according to the invention is not only for the (prophylactic and preferably
therapeutic) management of humans, but also for the treatment of other warm-blocded
animals, for example of commercially useful animals, for example rodents, such as mice,
rabbits or rats, or guinea-pigs. Such a compound may also be used as a reference standard
in the test systems described above to permit a comparison with other compounds.

In general, the invention relates also to the use of a compound of formula 1 or a N-oxide

thereof for the inhibition of tyrosine kinase activity, either in vitro or in vivo.

With the groups of preferred compounds of formula 1 and N-oxides thereof mentioned



The corr gs%og_g'%%)&:ontent thereof is hereby incorporated by reference. A
conpound according to the invention is not only for the (prophylactic and
preferably therapeutic) managenent of humans, but also for the treatnent of
ot her warm bl ooded animals, for exanple of conmercially us@MAREH AT s, for
exanpl e rodents, such as mice, rabbits or rats, or guinea-pigs. Such a
conpound may al so be used as a refer.en'ck standard in the test systens
descri bed above to permt a conparison with other conpounds. In general, the
invention relates also to the use of a conpound of forrmula 1 or a N oxide

t her eof Hepeinafter, defimitions ioh aukstitueptsofsem dhegenesal definitions pentigned derdimbejorer o or

in vivo. W I .des
ther eof b ESAAPIPEE ea Ty Best, oo Genkles PSR B 3pBEHET
of substdefinignns of especiahe wijle definitiontctharaaterizad asbeiniganei@radr ei nbefore  nmay
reasonably be used, for exanple, to replace nore general definitions with

nore specific definitions or especially with definitions characterized as
being preferred. In particular, the invention relates to conpounds of

for mul af&gaﬁf&ﬁfﬂgitﬁen dmv%tmr%%?égﬁnt{%ﬂgngﬁgﬂn%1r\ﬁﬂér%§'rentS NRSRS, or R,

repr esent represe ydr ogen; tepresents | ower alkyl,
fluoroal kyl, hydroxyal kyl or carbanoyl; R4 represents |ower alkyl; and R5

d R6 ' I t , | kyl ,
0 TR rhRERREAS T e ROtRAL U, NLAIERRROIB RS
car boxyrépeeentalhikgrogem;ower al koxycar bonyl -1 ower al kyl, am no-| ower al kyl,

| oner al Lnq- | r (] 1.ng:- | ower al kyl, N-1ower
alKyl pi ﬁé’%%%g'ﬁs I%g@r’mé})ﬁ??ﬂ(&?rh gﬁflao:”%aln%ﬁ%%r%ﬂng r acyl, or R5R6

t oget heRsrepreesmiafovedrleldybmedwi t h four, five or six carbon atons, oxa-|ower
al kyl en | y h r u 0 7 A~

21 1 endertiPasaBfes e BEBpaRenhy bEEd othet by Bict ot A1, ni P P Bk,

ni t r oge toverathaxy-lewes o, ilowersatyloxy-daviartalkyl tcathoy-ldverxeikyl, &vkerl |,  hydr oxy- | ower
al kyl or, r =1 [ < ' S l,epe |n each case
may be 8ng° ?Y ar?(?ls)gmé{)? M?”ﬁi\%é&v Gr g{ﬂgldwg%é% %plabﬁﬁ@g?té%y!a@ﬁ%&of | ower

al kyl enalkyhgminodoweabakyl Niawermikyimparidirgd, INHowen nifkylpyyolioinyl, ondaweslakylxgr; and a

part 1 cuf aps PR RAEEH: BRiAeNe PARTPLT oM oo AR, BERIRP iRitens Hih°
one oxygen and three or four carbon atoms, or aza-lower alkylene with one nitrogen and
three or four carbon atoms wherein the nitrogen atom is unsubstituted or substituted by lower
alkyl, hydroxy-lower alkyl or lower alkoxy-lower alkyl, and wherein lower alkylene in each
case may be partially or totally unsaturated and/or the carbon atoms of lower alkylene may

be substituted by lower alkyl, hydroxy or lower alkoxy;
C’ and a N-oxide or a pharmaceutically acceptable salt of such a compound.
More particular, the invention relates to compounds of formula 1, wherein

R, represents hydrogen and R; represents NRsRe, or Ry represents NRsRg and R,
represents hydrogen,;

R; represents trifluoromethyl;

R4 represents methyl; and

Rs and Rs represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl,
lower alkoxy-lower alkyl, lower acyloxy-lower alkyl, carboxy-lower alkyl, lower
atkoxycarbonyl-tower alkyl, amino-lower alkyl, lower alkylamino-lower alkyl, di{lower
alkyl)amino-lower alkyl, N-lower alkylpiperidinyl, N-lower alkylpyrrolidinyl, or acetyl, or RsRe



R, represent gen and R2 represents NRSR6, or R represents NRSR6 and
R2 | ropreSil ST

repr n ogen; R3 represents trifluoronethyl; R4 represents
met hyl ; and R5 and R6 represent, independently of each other, hydrogen,
| ower al kyl, hydroxy-Ilower alkyl, [|ower alkoxy-Ilower alkyl27 MAREH 2007
acyl oxy-1 ower al kyl, carboxy-Ilower alkyl, |ower al koxycarbonyl-Iower alkyl,
am no-1 ower al kyl, |ower alkylam no-I onet " al kyl, di(lower alkyl)am no-I|ower

al kyl, N-1ower al kyl pi peridinyl, N1ower alkylpyrrolidinyl, or acetyl, or
R5R6 Case 4-32700A 27 MARCH 2007 -14 together represent al kylene with four,
five or tegstheaeporseat akygenowilh Faugiveairisi! eamieonvatbmspmear-lowey gikpleaadithlonee or

four car - r I i g r ar
four c ar‘%gﬁe'i%g s raﬁ é f @ﬁ%@éﬂ’ﬁ A Fﬁ%é@ %Q%P\(()Mr%tr |Qisk9%ﬁg l%s toﬁgﬁ{héoybg'ré@l} ﬁ'géte iTut ed
by | owerfoar daybgon atioyrerwehareindhe nitralgky ktoom isl unselbstihiitkd ry slistiktedibkpiver alkd,

wherei n | gwer  al in tiall unsat ur at ed
and or | (HERBYr B B B et AR R TN ol R Bl R 8 et SRR 1
hydr oxy berpdriailgror ddtkibxynsaturdieal adddriticecarbomatphvar sfdmeentadliogddrieymagbept abl e sal t
of such a nd. icular. the invention relates to conpounds of
f or nul asy?%\%%?léyﬂowr@é&lﬁ@ sorﬁ%roaéléoﬁwand R2 represents NR5R6,rrpor R
represents NRSR6 and R2 represents hydrogen; R3 represents trifluoronethyl;
R4 represents et hyl r esent., i endent |y of each ot her,
iyl oge AR S PR A, PRI P U e TR SPEREFRL Yyt T over

al kyl am no-| ower al kyl, di(lower al kyl)am no-I1ower alkyl, NIower
sent al kylene with

al kyl pi peri di nyl L. ower. acyl r RS t.oget her, repre

fo or ?rsgaﬁé}l[%,ﬁtheéqvg on B%Y%-e?g%cfm V?gﬁ@'ﬂk"ﬁﬂ-g’ﬁsfe&ygen and three or
fowr carbon atons, or aza-lower alkylene with one nitrogen and three or
four cardbaon ato erein t nitroge om | unsubstityted, gr substituted
by | over PRSI pUREioEn ol R SRS RAREG DY FE rent ST N R ana

wher ei n répreesntahigrogae i n each case may be partially or totally unsaturated
and/ or | ower al kyl ene nmay be substituted by | ower

1S G0 A0 AL O 01,
al kyl : ZRAHEREYR MUR O S har neceuti cal |y acceptabl e salt of such a
conpound, represents methyl; and

Rs and Rg represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl,
amino-lower alkyl, lower alkylamino-lower alkyl, di(lower alkyl)amino-lower alkyl, N-lower
alkylpiperidinyl, or lower acyl, or RsRs together represent alkylene with four or five carbon
atoms, oxa-lower alkylene with one oxygen and three or four carbon atoms, or aza-lower
alkylene with one nitrogen and three or four carbon atoms wherein the nitrogen atom is
unsubstituted or substituted by lower alkyl, hydroxy-lower alkyl or lower alkoxy-lower alkyl,
and wherein lower alkylene in each case may be partiaily or totally unsaturated and/or the
Ci carbon atoms of lower alkylene may be substituted by lower alkyl;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.

Preferred are compounds of formula 1, wherein

R, represents hydrogen and R, represents NRsRs, or R; represents NRsRs and R;
represents hydrogen;

Rs represents trifluoromethyl;

Ra represents methyl; and

Rs and Rg represent, independently of each other, hydrogen, lower alkyl, di{lower
alkylyamino-lower alkyl, N-lower alkyipiperidinyl, or lower acetyl, or RsRs together represent
alkylene with four or five carbon atoms, oxa-lower alkylene with one oxygen and four carbon



Preferr ar ounds of fornula 1, wherein R, represents hydrogen and R2
represeﬁsasse@%%%r R, represents NR5SR6 and R2 represents hydrogen; R3
represents trifluoronethyl; R4 represents nmethyl; and R5 and R6 represent,
i ndependently of each other, hydrogen, |ower alkyl, di(lowd7 MARCH 2007

al kyl')am no-| ower al kyl, N-Iower alkyl pﬁeri dinyl, or lower acetyl, or R5R6
together represent alkylene with four” of” five carbon atons, oxa-|ower

al kyl ene with one oxygen and four carbon Case 4-32700A 27 MARCH 2007 -15
atons, or aza-lower alkylene with one nitrogen and three or four carbon

at ons wateres,rortahe-lowertaliodmie witroone sitrogeyudrsd ihted exdoor casbidrs htotnstvelterbin thewer

2toms ofieatnafs FRpelAE Gy YRR A B RTR 2R ™ "
N- oxi de nedy lze pinsturateeiuindialthy carbor ptoatd of azalidwelalsgate mayg bapabstituted by

Especi al | prl%erred are conpounds of formula 1, wherein R, represents

hydr oge OVg # represents NRS5R6, or R represents NRSR6 and R2 represents
hydr ogemndEB3N-oeiees ephannhatcdtioaltycretpable saRbf segr sempsumet hyl ; and R5 and
R6 represent, independently of each other, hydrogen, nethyl, ethyl, 2-

di et hyl am noet hyl, 4-methyl-1 -piperidinyl, or acetyl, or NRS5R6 together

r epr esem@sppyialygirefdired,are poippouctdsnd formulphokhierein N- et hyl pi per azi no, 1
Himdazolyl, 1 H2-nethylimdazolyl, 1 H4- nethylimdazolyl or 1

H 2, 4-di met hyl i m dazol yl; and a N-oxide or a pharmaceutically acceptable

salt of Rsuefregentd ipdrogen andPy tépradents MRRE bERY Ashradedtd NB;ROamomNds of t he
Exanpl es. Esgrﬁchaékg the invention relates to the use of a conpound of
f grmul a "4PTEPETBY NYIRIYYi de or a possible tautomer thereof or of a

phar mac @ytrégrabénis atlaeRinadhyg; salt of such a conmpound for the preparation of
a pharmagceuti cal cor ?_sition for the treatnment of a di sease which responds
to an i irﬁrﬁ?%ﬂswr%’&ngi n ki nase activity, wherein the disease is a

neopl asiH;andM;semaeent, independently of each other, hydrogen, methyl, ethyl, 2-

' dimethylaminoethyl, 4-methyl-1-piperidinyl, or acetyl, or NRsRs together represent pyrrolidino,
piperidino, morpholino, N-methylpiperazino, 1H-imidazolyl, 1H-2-methylimidazolyl, 1H-4-
methylimidazolyl or 1H-2,4-dimethylimidazolyl;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.

Particularly preferred are the compounds of the Examples.

Especially, the invention relates to the use of a compound of formula 1 or of a N-oxide or a
_ possible tautomer thereof or of a pharmaceutically acceptable salt of such a compound for
C the preparation of a pharmaceutical composition for the treatment of a disease which
responds to an inhibition of protein kinase activity, wherein the disease is a neoplastic

disease.

More particularly, the invention relates to the use of a compound of the formula 1 or of a N-
oxide or a possible tautomer thereof; or of a pharmaceutically acceptable salt of such a
compound for the preparation of a pharmaceutical composition for the treatment of leukemia

which responds to an inhibition of the Raf and/or Abl tyrosine kinase activity.

Furthermore, the invention relates to the use of a compound of formula 1 or of a N-oxide or a
possible tautomer thereof or of a pharmaceutically acceptable salt of such a compound in the

treatment of a disease, which responds to an inhibition of protein kinase activity.



Mor e paréi cul ar | the invention relates to the use of a conpound of the
formul a a%'°r4‘§?7§\04\|- oxi de or a possible tautonmer thereof; or of a
pharmaceutically acceptable salt of such a conpound for the preparation of
a pharmaceutical conposition for the treatnent of |eukeni a 2AMABEH208ponds
to an inhibition of the Raf and/or Abl 1t“%rosi ne ki nase activity.

Furthernore, the invention relates to thHe use of a conpound of fornula 1 or
of a N-oxide or a possible tautonmer thereof or of a pharmaceutically
acceptabl e salt of such a conpound in the treatnent of a disease, which
responds to an inhibition of protein kinase activity. Case 4-32700A 27 MARCH

2007 - Furt herpore, the invention provides a nethod for the. treatnent of

a di sea?é“wt?i'%ﬂfer gh%dB on PEpV, Si%fHFEPf’?‘B’Hﬂ‘B?fGBF%‘?'BPﬁaEfsﬁaé%wgﬁif%l-‘tc{/g?’sm ch
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arnaceutli ca ceptabl e salt thereof, er el the ragdlca and S ol's
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di sease,aridsyinbofd taveltee eedningh BB defitstlabdvedinsiglaritifyesiartive agdingt@gigound of

the invention may be prepared b rocesses. that, though not applied hitherto
for the qﬁ%?ﬁséo'ﬁp%‘ﬁWHEB'BPB?cﬁw@”'BPXEE%H{””QW@'?\frPB‘iﬁ'?e“&re known per se, especially

a process characterized in that for the synthesis of a conpound of the

formula 1 wherein the, sgnbols R, R2, R3 and R4 are ﬂs defined for. a
conpound® 6PMPRE S RNy '1t5°naﬂ%>oB%9fetpafeéinVb%rﬁﬁ%?S@S§atd oygh nejapplisd bithgito o 2
R3 1 COGbY te @@ ddripoundBoRtE piiseft Bvasiofehienebwnqier 8e CotpReMINa Pfodegs MUl @ 1,

or a derivative thereofr wher ei n. 'iplr?e car boxg ro#B -COOH is in activated
form i SNREREATRAD ) et iy hiewynthesisyaf aRempogn BEWQ AR VTS SR 1 SRS ¢ he
formul a B BY R,land\R,MrR as Nefitedor AlcoipbendiofAe iGrmifa af sulrtntsd behzermayund of

the formyla 1. optionally in the presence of a dehydrating agent and an
i nert bé%@"ﬁ'ﬁ‘!f/%r a suitable catalyst, and optionally in the presence

R

1

COOH

wherein R, R; and R; are as defined for a compound of formula 1, or a derivative thereof
wherein the carboxy group —COOH is in activated form, is reacted with a 3-(4-(3-pyridyl)-2-

pyrimidinamino)aniline of the formula 3

H
N NH,
e,
o
N R4
=
| 3
Nao

wherein R, is as defined for a compound of the formula 1, optionally in the presence of a
dehydrating agent and an inert base and/or a suitable catalyst, and optionally in the presence

of an inert solvent;



startin of fornula 2 and 3 nay also be present wth functional
groups in protected formif necessary and/or in the formof salts, provided
a salt-forming group is present and the reaction in salt 7f7dYImR|C§{%ﬁ9§S| bl e;
any protecting groups in a protected derivative of a conmpound of the formula
1 are renoved; and, if so desired, an dbtainable conpound of fornmula 1 is
converted into another conpound of forrmula 1 or a N-oxide thereof, a free
conmpound of forrmula 1 is converted into a salt, an obtainable salt of a
conpoundviete fherahova sfarﬁl@ mnmpmmﬁedf fonnholatzhend 3 my%ﬂmmﬂs@ﬂ vdihduhetionakal t
and/or a_m xt.ure ofd { ouﬁgjgs.qt]forn%t lt $‘?ﬂ[j %di.ntothe
ndli vi o Q@EFUPSITE BERted TRl nepR UL BT ind R 5T e SPPUITLE SR n ¢ he
car boxy gysulip presennaratihevredcidnfimealt fosm iepgmaitigl | y a reactive ester, a
reactive anhydride or a reactive cyclic am de. Reactive esters of the acid
of fornula 2 are especially esters unsaturated at the linking carbon atom
of the %&?@thé@tin@g;rdﬁqﬂiiﬁélprotbOﬁéd@gﬁvmive ofatcenpoahd bhbevoriyla esterenigued; such
as actual vinyl esters (obtainable, for exanple, by transesterification of
a corresponding ester wth vinyl acetate; activated vinyl ester nethod),
car banohuj inyd dasuteeran émmbmouf\@ of foealapl is cohyertaddatoradthed toinpound

ot hod) O gl Cites Nispebisdoren 1= ek P P-Ba L Hrmblect sRorvaleiploa sy an
tr ﬁat WE@bta!r?B’bleI m of @ doieand ohhraaiad Mkbhvéﬁéddg@ﬁh@frk@&gr&p@ﬁr}# &hother

et hoxyacet yl ene or esters e amdino type,. s . as .

N o Sab il ATy B Omeds nboyets & Ramie | eaeresitn® RSy hidual rent o
t he cor igpreading acid with a suitable N, N -di substituted carbodiimde, for
exanpl e N, N -di cycl ohexyl carbodii m de; carbodiimde nethod), or

N, N-di substituted amdino esters (obtainable, for exanple, by treatnent of
t he cor peshRadiend tactshmpbund ol forbhubd 2 dhétdirsﬂietdaﬂﬁ:d(y@ywwmrd@@tivﬁtéﬁﬁ@m e

met hod), suitable aryl esters ci all hen ers.. suitably
Subst | eoRraly 2upedibselsled FAEISGTIHINE bt A BACLYS DEVSPRES o, for exarpl e, by
treatnent of the correspondl ng acid with a suitably substituted phenol, for
exanpl e _4-nitrophen syl fon eno 5-trichl or ophenol ,
2,3, 4, 5H6’a}5t€'ﬁte§‘geﬁ f‘(ﬁ'eﬁl‘f@n%%r IE’45 %@F&?ﬁtﬁ%‘mﬂa{”r?tﬁd@ﬁ@ Spgg'gnce of a
condens aaiben aﬁgﬁﬁithe%uféﬁlfﬁ‘ig fdal, @brceyaﬂnph;@syérs oc&rehmwl eﬁbd@pe asiichwat ed aryl
esters net hodg ct\éanogre l sters FeoBta nab (—;T' nmpl e c}(

actual vinyl esters {obtainable, or examp! ytransestenflcatlono acorrespon ing ester

with vinyl acetate; activated vinyl ester method), carbamoylvinyl esters (obtainable, for

of an |3§ r£§%}r/@rét Case 4-32700A 27 MARCH 2007 -17 where the above

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
C’: of the amidino type, such as N,N'-disubstituted amidino esters (obtainable, for example, by
treatment of the corresponding acid with a suitable N,N’-disubstituted carbodiimide, for
example N,N'-dicyclohexylcarbodiimide; carbodiimide method), or N,N-disubstituted amidino
esters (obtainable, for example, by treatment of the corresponding acid with an N,N-
disubstituted cyanamide; cyanamide method}, suitable aryl esters, especially phenyi esters
suitably substituted by electron-attracting substituents {obtainable, for example, by treatment
of the corresponding acid with a suitably substituted phenol, for example 4-nitrophenol, 4-
methylsulfonyl-phenol, 2,4,5-trichlorophencl, 2,3,4,5,6-pentachloro-phenol or 4-
phenyldiazophenol, in the presence of a condensation agent, such as N,N'-dicyclohexyl-
carbodiimide; activated aryl esters method), cyanomethyl esters (obtainable, for example, by
treatment of the corresponding acid with chloroacetonitrile in the presence of a base;

cyanomethyl esters method), thic esters, especially unsubstituted or substituted, for example



treat rren of g_g orresponding acid with chloroacetonitrile in the presence
of a bas ‘3:§ thyl esters nethod), thio esters, especially
unsubstituted or substit ut ed, for exanple Case 4-32700A 27 MARCH 2007 -18
nitro-substituted, phenylthio esters (obtainable, for exang?MARGHRat nent
of the corresponding acid with unsubstituted or substituted, for exanple
ni-tro-substituted, thiophenols, inter” B4 a by the anhydride or carbodiim de
nmet hod; activated thiol esters nmethod), am no or am do esters (obtainable,
for exanple, by treatnent of the corresponding acid with an N hydroxy-am no
or N hydﬁm-yutmimm m&pﬂmwtdestémr(ommmableefdhlemdplexw trsatoenhofithee,

N- hyd - pi dj th d le, f
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the corre on n altl n n e e ne
ool 1'e, AREhSAP g b sl PRl S A BB bealrfEny B PR fedir Rl
grou gs) ac%mmgam Nas/daixytdmnaoa - l@ﬁrdwramU@c&npawdcb&)rwmﬁ]Nmywoxw ef er abldy
anh rl r ,exa a Ll S W i norgani c aci ds
Cen o oS nihudrO B pindidfte N Rl B R S RREE | BB e Mt B .
by tr eﬁlteiaﬁgletﬂy mbanhmrrdew@ad:oﬂmml rdeth?lcll tactpkat@mwhydﬁd)dywsteﬂe mejiifvaly dror us
t | aCl or aZl
Dot o nalreShrmiREnA atndi s oBiire SRk T IO esBr i oo win

corres p@ﬂﬂamm &géiht dan gempinbeaneahyreiiiaidnel &of reatt leadit witbydexydgroags de
rret hod) , g &é"g&‘s‘? es vm th carbonic acid semderivatives, such as
r+ esp D TRIPQ 9rquYps)-exanpl e carbonic acid | ower alkyl seniesters
t ai nabl e, for exarrpl e, by treatnment of the corresponding acid with

h | of hi f | | t with 1

M er Brpusa s acd of sl d hax B Simeiiiny BreibapRanrrd il oes alisit

1-1 gvver ﬁ@idﬁ@éﬁﬁ@hbl@rwhy&cﬁshﬁm%ngrgagﬁIabMd,rsﬁﬁg'aﬁ@:Cimlld?ﬁncTéﬂéb@W@dﬂ’ | car boni ¢
aci an r.1.ae or an rl1ae al ogenat e ecl a

di chl or i ﬁg’f FOB%FW exgmpée B'ieﬁ LhefCBFr e@gp&ﬁmgeamcbvlttg ﬁ’g‘%ﬁy’mnt of the

cor L eg ;)@nrénag, prokphotis perthctsigiuy srsoxalyheidriaiet deid chiofige i) il or i de
met ho

e o) el e T oA et B St e . "
cor r espand itregtnteit tharbdf wvimitdn s dasd; |atzidb¢~@btﬁt5d) @ﬂbﬁhtﬂémmﬁcérb@ﬁé aauhkane- or
e v SRR IO R T
car boxy lsegicaedrel (obtainable, for example, by treatment of the corresponding acid with haloformlc,
such as chloroformic, acid lower alkyl esters or with a 1-lower alkoxycarbonyi-2-lower alkoxy-
1,2-dihydroquincline, for example 1-lower alkoxycarbonyl-2-ethoxy-1,2-dihydroquinoline;
. mixed O-alkylcarbonic acid anhydrides method), or anhydrides with dihalogenated,

C ’ especially dichlorinated, phosphoric acid (obtainable, for example, by treatment of the
corresponding acid with phosphorus oxychloride; phosphorus oxychloride method), or
anhydrides with organic acids, such as mixed anhydrides with organic carboxylic acids
(obtainable, for example, by treatment of the corresponding acid with an unsubstituted or
substituted lower alkane- or phenylalkane-carboxylic acid halide, for example phenylacetic
acid chloride, pivalic acid chloride or trifluoroacetic acid chloride; mixed carboxytic acid
anhydrides method), with organic sulfonic acids (obtainable, for example, by treatment of a
salt, such as an alkali metal salt, of the corresponding acid, with a suitable organic sulfonic
acid halide, such as lower alkane- or aryl-, for example methane- or p-toluene-sulfonic acid
chloride; mixed sulfonic acid anhydrides method), or with organic phosphonic acids
(obtainable, for example, by treatment of the corresponding acid with a suitable organic
phosphonic anhydride or phosphonic cyanide; mixed phosphonic acid anhydrides method),



anhydri %{%s met hod), with organic sulfonic acids (obtainable, for exanple, by
t r eat mefRSBA-3¢/0¢ lt, such as an alkali netal salt, of the corresponding
acid, with a suitable organic sulfonic acid halide, such as | ower al kane-
or aryl-, for exanple methane- or p-toluene-sulfonic acid 2tMARGHE07ni xed
sul fonic acid anhydri des nethod), or with organic phosphonic acids

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

sui tabl e organi c phosphoni ¢ anhydri de or phosphoni c cyani de; m xed
phosphoni ¢ aci d anhydri des nethod), Case 4-32700A 27 MARCH 2007 -19 and
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~ 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 2 has been activated, usually in the presence of a suitable solvent or diluent or of a
Q mixture thereof and, if necessary, in the presence of a condensation agent, which, for
example when the carboxy group participating in the reaction is in the form of an anhydride,
may also be an acid-binding agent, with cooling or heating, for example in a temperature
range from approximately -30 °C to approximately +150 °C, especially approximately from O
°C to +100 °C, preferably from room temperature (approx. +20 °C) to +70 °C, in an open or
closed reaction vessel and/or in the atmosphere of an inert gas, for example nitrogen.
Customary condensation agents are, for example, carbodiimides, for example N,N'-diethyl-,
N,N'-dipropyl-, N,N'-dicyclohexyl- or N-ethyl-N'-(3-dimethylaminopropyl)-carbodiimide,
suitable carbonyl compounds, for example carbonyldiimidazole, or 1,2-oxazolium
compounds, for example 2-ethyl-5-phenyl-1,2-oxazolium 3'-sulfonate and 2-tert-butyl-5-
methyl-isoxazolium perchlorate, or a suitable acylamino compound, for exampie 2-ethoxy-1-
ethoxycarbonyl-1,2-dihydroguinoline. Customary acid-binding condensation agents are, for
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an open or closed reaction vessel and/or in the atnosphere of an inert gas,
for exanple nitrogen. Custonary condensation agents are, for exanple,
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her ei nadtherifications, esterifications, oxidations, solvolysis, and similar reactions. Itis 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
enzyme activity, for example under conditions analogous to physiological conditions, and that
C they are not present in the end-products. The specialist knows, or can easily establish, which
protecting groups are suitable with the reactions mentioned hereinabove and hereinatter.

The protection of such functional groups by such protecting groups, the protecting groups
themselves, and their removal reactions are described for example in standard reference
books for peptide synthesis as cited hereinbefore, and in special books on protective groups -
such as J. F. W. McOmie, "Protective Groups in Organic Chemistry”, Plenum Press, London
and New York 1973, in "Methoden der organischen Chemie” (Methods of organic chemistry),
Houben-Weyl, 4th edition, Volume 15/1, Georg Thieme Verlag, Stuttgart 1974, andin T. W.
Greene, "Protective Groups in Crganic Synthesis”, Wiley, New York.

In the additional process steps, carried out as desired, functional groups of the starting
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to the 6r8§£cﬁ.:?ésl \ﬁ'?u ngra%on may tal%e place either at the level of a starting compound or in a
compound of formula 1 itself. Enantiomers may be separated through the formation of
diastereomeric salts, for example by salt formation with an enantiomer-pure chiral acid, or by
means of chromatography, for example by HPLC, using chromatographic substrates with

chiral ligands.

o

In a compound of the formula 1 wherein in.a group R, or B, hydrogen is attached to a
nitrogen or oxygen atom and should be converted to the respective compound wherein
hydrogen is replaced by lower alkyl, this may be performed by reaction e.g. with a diazo
lower alkyl compound, especially diazomethane, in an inert solvent, preferably in the
presence of a noble metal catalyst, especially in dispersed form, e.g. copper, or a noble
metal salt, e.g. copper(l)-chioride or copper(ll)-suifate. Also reaction with lower
atkylhalogenides is possible, or with other leaving group carrying lower alkanes, e.g. lower
alkyl alcohols esterified by a strong organic sulfonic acid, such as a lower alkanesulfonic acid
{optionally substituted by halogen, such as fluoro), an aromatic sulfonic acid, for example
unsubstituted or substituted benzenesulfonic acid, the substituents preferably being selected
from lower alkyl, such as methyl, halogen, such as bromo, and/or nitro, e.g. esterified by
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150°C, for example at -80 to -60°C, at room temperature, at - 20 to 40°C or at the boiling
point of the solvent used, under atmospheric pressure or in a closed vessel, where |

C appropriate under pressure, and/or in an inert atmosphere, for example under argon or

nitrogen.

Salts may be present in all starting compounds and transients, if these contain salt-forming
groups. Salts may also be present during the reaction of such compounds, provided the

reaction is not thereby disturbed.

At all reaction stages, isomeric mixtures that occur can be separated into their individual
isomers, e.g. diastereomers or enantiomers, or into any mixtures of isomers, e.g. racemates

or diastereomeric mixtures.

The invention relates also to those forms of the process in which one starts from a compound
obtainable at any stage as a transient and carries out the missing steps, or breaks off the
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di- sease(preserd ag@ohaiespoded ani mal requiring such treatnment. In particular
the invention relates to a nethod for the treatnment of |eukem a which
responds to an inhibition of the Raf and/or AN tyrosine kinase activity,
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phar mac ﬁggéé;ea\lvﬂl%h ?&?DSHB@Q &n rﬁﬂiloﬁioh %?5%95tein\’m%{s§ia%ﬁvity, which comprises
administering a compound of formula 1 or a N-oxide or a pharmaceutically acceptable salt
thereof, wherein the radicals and symbols have the meanings as defined above for formula
1, in a quantity effective against said disease, to a warm-blooded animal requiring such

treatment.

In particular the invention relates to a method for the treatment of leukemia which responds
C to an inhibition of the Raf and/or Abl tyrosine kinase activity, which comprises administering a
compound of formula 1 or a N-oxide or a pharmaceutically acceptable salt thereof, wherein
the radicals and symbols have the meanings as defined above for formuta 1, in a quantity

effective against said leukemia, to a warm-blooded animal requiring such treatment.

The present invention relates also to pharmaceutical compositions that comprise a
compound of formula 1 or a N-oxide thereof as active ingredient and that can be used
especially in the treatment of the diseases mentioned at the beginning. Compositions for
enteral administration, such as nasal, buccal, rectal or, especially, oral administration, and for
parenteral administration, such as intravenous, intramuscular or subcutaneous
administration, to warm-blooded animals, especially humans, are especially preferred. The

compositions comprise the active ingredient alone or, preferably, together with a
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adm nistration, and for parenteral adm nistration, such as intravenous,
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acceptable carrier. The invention relates al so to pharnmaceuti cal
conpositions for use in a nmethod for the pro- phylactic or especially
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conpound of forrmula 1 or N-oxides thereof for the inhibition of a Bcr-Abl
e e e et e R e U
accept avhen-biioted animal, especially humans or commerciaily useful mammals suffering from a
disease responsive to an inhibition of the Abl tyrosine kinase, for example chronic
myelogenous leukemia (CML), acute lymphoblastic leukemia (ALL), and the like, and
_ comprises an effective quantity of a compound of formula 1 or N-oxides thereof for the
Q : inhibition of a Ber-Abl fusion protein, also inhibition of a mutated Ber-Abl fusion protein such
as a E255K, E225V, F317L or M351T mutated Bcer-Abl, or a pharmaceutically acceptable salt
thereof, if salt-forming groups are present, together with ‘at least one pharmaceutically
acceptable carrier. In a preferred embodiment, compounds of formula 1 or N-oxides thereof
are useful for the treatment of leukemias resistant to STI571 treatment. Compounds of
formula 1 or N-oxides thereof are particularly useful 1o overcome resistance towards
treatrment with 8T1571. Patients with leukemias resistant to STI571 treatment have been
described in many publications such as Susan Brandford et al. (Blood. 2002 May
1,99(9):3472-5), Christophe Barthe et al. or Andreas Hochhaus et al. (Science. 2001 Sep
21;293(5538):2163). Preferably, the term “resistant” means that STI571 inhibits the

respective functional Abl kinase domain with an ICs, that is higher than that of the native
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Unit dose forns are, for exanple, coated and uncoated
The pharmaceutical compositions comprise from approximately 1% to approximately 95%

active ingredient, single-dose administration forms comprising in the preferred embodiment
from approximately 20% to approximately 90% active ingredient and forms that are not of
- single-dose type comprising in the preferred embodiment from approximately 5% to
C 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, foamns, tinctures, lip-sticks, drops, sprays, dispersions, 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 agueous solutions, dispersions or suspensions which, for

example in the case of lyophilized compositions comprising the active ingredient alone or
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example a mono-, di- or trivalent, alcohol, for example methanol, ethanol, propanol, butanol
or pentanol or the isomers thereof, but especially glycol and glycerol. As fatty acid esters,
therefore, the following are mentioned: ethyl oleate, isopropy! myristate, isopropyl palmitate,
C | "Labrafil M 2375" (polyoxyethylene glycerol trioleate from Gattefosse, Paris), "Labrafil M
1944 CS" (unsaturated polyglycolized glycerides prepared by alcoholysis of apricot kemel oil
and consisting of glycerides and polyethylene glycol ester; Gattefossé, France), "Labrasol”
(saturated polyglycolized glycerides prepared by alcoholysis of TCM and consisting of
glycerides and polyethylene glycol ester; Gattefossé, France), and/or "Miglyol 812"
(triglyceride of saturated fatty acids of chain length C; to Cy; from Huls AG, Germany), but
especially vegetable oils such as cottonseed ojl, almond oil, olive cil, castor oil, sesame oil,

soybean oil and more especially groundnut oil.

The manufacture of injectable preparations is usually carried out under sterile conditions, as

is the filling, for example, into ampoules or vials, and the sealing of the containers.
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enteric, coatings through the use of, inter alia, concentrated sugar
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enteric p@!?ﬁhylﬁgﬁohdone, polyethylene glycol and/or titanium dioxide, or coating solutions in
suitable organic solvents or solvent mixtures, or, for the preparation of enteric coatings,
solutions of suitable cellulose preparations, such as acetylcellulose phthalate or

~ hydroxypropylmethylcellulose phthalate. Dyes or pigments may be added to the tablets or
(» tablet coatings, for example for identification purposes or to indicate different doses of active

ingredient.

Pharmaceutical compositions for oral administration also include hard capsules consisting of
gelatin, and also soft, sealed capsules consisting of gelatin and a plasticizer, such as glycerol
or sorbitol. The hard capsules may contain the active ingredient in the form of granules, for
example in admixture with fillers, such as corn starch, binders, and/or glidants, such as talc
or magnesium stearate, and optionally stabilizers. In soft capsules, the active ingredient is
preferably dissolved or suspended in suitable liquid excipients, such as fatty oils, paraffin oil
or liquid polyethylene glycols or fatty acid esters of ethylene or propylene glycol, to which
stabilizers and detergents, for example of the polyoxyethylene sorbitan fatty acid ester type,

may also be added.
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capsul es consisting of gelatin, and at3%-soft, seal ed capsul es consisting
of gelatin and a plasticizer, such as glycerol or sorbitol. The hard
capsul es may contain the active ingredient in the formof granules, for
exanple in adm xture with fillers, such as corn starch, binders, and/or

glidants,, such as talc or magnesi ym stearate, and optionally stabilizers.
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such as ascorbic acid, or mcrobicides, such as sorbic acid or benzoic
acid. The invention relates |likewi se to a process or a nmethod for the
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especially a, di sease which responds to an
microbicides, such as sorbic acid or benzoic acid.

The invention relates likewise to a process or a method for the treatment of one of the
pathological conditions mentioned hereinabove, especially a disease which responds to an
- inhibition of a tyrosine kinase, especially a corresponding neoplastic disease. The

(; ' compounds of formula 1 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, to 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 1 or N-
oxides thereof, or a pharmaceutically acceptable salt thereof, especially a compound of
formula 1 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
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The following Examples serve to illustrate the invention without limiting the invention in its

scope.

Examples

C Example 1
: 4-Diethylamino-N-[4-methyl-3-[[4-(3-pyridinyl}-2-pyrimidinyllamino]phenyl]-3- (triflucromethyl)-

benzamide

A solution containing approximately 50% of propylphosphonic anhydride in N,N-
dimethylformamide (Fluka, Buchs, Switzerland; 1.14 mL, ~1.8 mmol) is added to a stirred
mixture of 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl}-1,3-benzenediamine (277.3 mg, 1 mmol),
4-diethylamino-3-(trifluoromethyt}-benzoic acid (261.3 mg, 1 mmol) and triethylamine

(1.33 mL, 9.6 mmol} in 3 mL N,N-dimethylformarnide. After stirring for 24 hours at room
temperature, the mixture is treated with a half-saturated aqueous solution of sodium
hydrogen carbonate and extracted three times with ethyl acetate. The combined organic
extracts are dried (Na;SQ4) and the sclvent is evaporated off under reduced pressure. The

crude product is purified by column chromatography on silica gel, eluent dichloromethane /
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Example 1.2: 4-Diethylamino-3-(trifluoromethyl)-benzoic acid

A mixture of 4-diethylamino-3-(trifluoromethyl)-benzonitrile (1.21 g, 5 mmol), 12 mL of acetic
acid and 8 mL of fuming hydrochloric acid (37%) is shaken for 20 hours at 95°C. After

C cooling, the reaction mixture is evaporated to dryness under reduced pressure. The solid
residue is dissolved in a warm half-saturated aqueous sodium carbonate solution and_the pH
is adjusted to ~5-6 by dropwise addition of 2M hydrochloric acid. The formed precipitate is
filtered off, washed with water and dried in vacuo to yield a white solid. .
'H-NMR (400 MHz, DMSO-dg, 8): 0.94 (t, 6H); 3.02 (g, 4H); 7.58 (d, 1H); 8.11-8.16 (m, 2H);
13.35 (br., 1H).

Example 2
N-[4-Methyl-3-[[4-(3-pyridinyD-2-pyrimidinyllaminolphenyil-4-( 1 -pyrrolidiny-3-

(trifluoromethyl)-benzamide




cooling, the reaction mxture is evaporated to dryness under reduced
pressur&as?ﬂes%@p d residue is dissolved in a warm hal f-saturated aqueous
sodi um car bonate solution and the pH is adjusted to -5-6 by dropw se

addi tion of 2M hydrochloric acid. The formed precipitate i% MARGHERME of f,
washed with water and dried in vacuo to yield a white solid. 'H NWVR (400
MHz, DMBO-d6, S): 0.94 (t, 6H); 3.02 (@})-4H); 7.58 (d, 1H); 8.11-8.16 (m
2H); 13.35 (br., 1 H). Exanple 2

N-14- Met hyl - 3- (14-(3-pyridinyl)-2-pyrimdinyllam nol phenyil-4-(1-pyrrolidiny
1) - 3- (Thititielosrap®iruyib prépanechusiog afanglogor2iehod 28 d@é&@ﬂé&iﬁ@&amp&h The title

d I od d b d

Gt 1 o1 Rt ERI MR Ea o P BT Ay 3 St as ey oo £00 drid BRI e and
4- Hf IN%BI(ggﬂgdﬂ&Tzétﬁyl) &’er(zbicla‘cidmaﬁﬂhbyhéteMonl c acid as startl ng m:a))lt8 eg i aI6$
(m Ak S (360 MPE (SO dagy 0745 AHTER. Pel(s, BF0y 5,96 35 (HIi7 95
(7d501 H)?tﬂ (Lm éotﬂ) H?ﬁ)&sﬁﬂ Qﬁ%(mm?chd) wﬁ»iéo 7(51 (mhmsﬁséfi)?((ﬂ{ 2HY; d‘% 8.51
Exanpl e(& 1t’r) &14”% Gt P 8151 iy g3é5i3((51'1?‘=| 'T')u8196 r(é:t\%i 9284z ARN G QBe(STHé) title
conmpound is prepared using an anal ogous nethod as described in Exanple 1.1,
utilisi ng 4- brom) 3- I_f’trlfl uoronet hyl ) - benzonitrile and pyrrol i di ne (Fl uka,
Buchs, E¥ame rigligliy deorospetbdhbenzeniiala of 95C. ' H NMR (400 Mz,

DO d6:rh§1.ﬂe 30}9u'hd%p@&rms.@@gm@oé&s(mms dBsQbolith Elatdio 171,75 (dd,

Ql wal@mgd% hrym)a%(t(lﬂlﬂqqgmwammm!"jeWm@dla@mﬁlumemqhﬂ Switzgenpedind i s

par eg,tyglfg&t,gﬁ t&ﬂ@é@gpygf g@ihod as described in Exanple 1.2, utilising
4 (1 -pyrrolid (Mz'l -(trif luoronethyl)-benzonitrile. The crude product is

cr yst al |H-DR (40|0 E@M§Qe%e3bﬂl9@r1 a@ (m, 4hdx BSc3-47 (rp-4W0R7 @84, Nz 7.7BVB0- d6,

1 38-3. 45 aH); 7.01 (d, 1H): 7.90 (dd. 1
810(ded 1%7( d4||5-m)(b 1H. f:lmEx;DrrpleB (d 11 ( v

N-[4-Methyl -3-[[4-(3- py_rldinvI)-2-pyrim’dinyIIam’
nol phe nﬂé,ﬁéé 645 o4 EH’Wllo'li&iﬁlﬂ)—?ﬁﬁrif!uoromethy!}-benzoic acid

The title compound is prepared using an analogous method as described in Example 1.2,

utilising 4-(1-pyrrolidinyl)-3-(trifluoromethyl)-benzonitrile. The crude product is crystallized
from methylene chloride / methanol.

"H-NMR (400 MHz, DMSO-dg, 8): 1.90-1.97 (m, 4H); 3.38-3.45 (m, 4H); 7.01 (d, 1H); 7.90
(dd, 1H); 8.10 (d, 1H); 12.65 (br., 1H).

C, Example 3
— N-[4-Methyl-3-[[4-(3-pyridiny])-2-pyrimidinvllaminolphenyl]-4-(4-morpholinyl}-3-
(trifluoromethyl}-benzamide.

The title compound is prepared using an analogous method as described in Example 1,
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl}-1,3-benzenediamine and 4-(4-morpholinyl})-
3-{trifluoromethyl)-benzoic acid as starting materials.

'H- NMR (400 MHz, DMSO-ds, 8): 2.23 (s, 3H); 2.96 (m, 4H); 3.74 (m, 4H); 7.23 (d, 1H); 7.44
(d, 1H); 7.48 (dd, 1H); 7.52 (ddd, 1H); 7.66 (d, 1H); 8.07 (d, 1H); 8.23-8.25 (m, 2H); 8.48 (dt,
1H); 8.52 (d, 1H); 8.69 (dd, 1H); 8.99 (s, 1H); 9.28 (m, 1H); 10.34 (s, TH).

Example 3.1: 4-(4-Morpholiny-3-(rifluoromethyl)-benzonitrile




(trifluorone benzani de. The title conpound is prepared using an

anal ogméaﬁ‘?e‘{ ﬂ%@? 04s described in Exanple 1, utilising

4-met hyl -N-[ 4- (3-pyridinyl)-2-pyrimdinyl]-1, 3-benzenedi am ne and

4- (4-morpholinyl)- 3-(trifluoronethyl)-benzoic acid as star? VReREHER6V7 al s.
"H NWR (400 MHz, DMSO-d6, 8): 2.23 (s, 3H); 2.96 (m 4H); 3.74 (m 4H);
7.23 (d, 1 H; 7.44 (d, 1 H); 7.48 (dcf5 1 H; 7.52 (ddd, 1 H); 7.66 (d, 1
H; 8.07 (d, 1 H,; 8.23-8.25 (m 2H); 8.48 (dt, 1 H); 8.52 (d, 1 H); 8.69
(dd, 1 H; 8.99 (s, 1 H; 9.28 (m 1 H); 10.34 (s, 1 H. Exanple 3.1:

4- (4- Norfeditiempmpotnd ksrgrépared asiag iyl analgpaomethod & deasebelt id H@%Ie?‘l? 1MARCH
R The@;%sg%ﬁ 8%”“11;1,{%)-@%%5%&5&1 ahs riiting TALRY BRI L E5),

4- br onovath(d raa&inmabmmetdnmie)oﬂgsm.oni trile and norpholine (Fluka, Buchs,
Switzerl,an ctl t er 5C._ 00 MHz DIVBOd6
" - 00 trMiag80 booMER ey A3 7ayn, 35.odis) ey o0 o Ty .
H . Exam{ed31d). 4- (4 l\/brphol i nyI) 3 (trifluoronethyl)-benzoic acid The
title conpound I's prepared using an anal ogous net hod as described in Exanple
1.2, utilising 4-(4- rmrphollnyl) 3-(trifluoronethyl)-benzonitrile. 1H NWR

riflidrofHeih 1309@30@63@ (m 4H); 7.58 (d, 1H);

N 4- NVetThgIE lsswao'ergi 'ﬁmﬂﬁr?fm'ngaﬁwﬁ'ﬁgwwﬁmmaﬁ&eﬁwém in Examplegt-Ber i di nvl
) - 3- (tru'nﬁdlf\{fﬁ-‘?&fﬁ{dm&mﬁ%%ﬁﬂh&%meﬂw ser&bmtrn@rmound i's prepared using an

anal ogoys as describ i Si

gﬂat hyl HiYNR (400 Mzi BMSE-ls, 5):2,93- 3{10&|(Wy14']'|l B; @%@ﬁi@n&d) AASE, Ay 84121

peri u nmet hyl ) - benzoic acid as starting material s.

" H NMVR 400(1"%/3?” g?éciblr @Hg 1.51-1.70 (m 6H): 2.23 (s, 3H): 2.89-2.95 (m

4H); 7.22 (d, 1 H); 744(d 1 H: 7.48 (dd, 1 H); 7.52 (ddd, 1 H); 7.57 (d
1 ;818-8.23(m 2H): 8.48 (dt, 1 H): 8.51 (d, | H);

868(dgﬁ@‘1(%d4899( 1 H; 1 H); 10.30 (s, 1 H). Exanple 4.1:

4- (1- Pi pediMetnvl -pyridi laming ﬁDVlP‘ﬂi(thﬁdmv&ﬁe compound is

pr epar eﬂrtﬂ&r@ﬂeﬁﬂl)%@ﬂié}ﬂﬁﬂs rret hod as described in Exanple 1.1,

The title compound is prepared using an analogous method as described in Example 1,

utiliéing 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyi]-1,3-benzenediamine and 4-(1-piperidinyl)-3-

(trifluoromethyl}-benzoic acid as starting materials.

'H-NMR (400 MHz, DMSQ-dg, 8): 1.51-1.70 (m, 6H); 2.23 (s, 3H); 2.89-2.95 (m, 4H); 7.22 (d,

1H); 7.44 (d, 1H); 7.48 (dd, 1H); 7.52 (ddd, 1H); 7.57 (d ,1H); 8.06 (d, 1H); 8.18-8.23 (m, 2H);
C 8.48 (dt, 1H); 8.51 (d, 1H); 8.68 (dd, 1H); 8.99 (s, 1H); 9.28 (d, 1H); 10.30 (s, 1H).

Example 4.1: 4-(1-Piperidinyh)-3-{trifluoromethyh-benzonitrile

The title compound is prepared using an analogous method as described in Example 1.1,
utilising 4-bromo-3-(trifluoromethyl)-benzonitrile and piperidine (Fiuka, Buchs, Switzerland),
with a reaction temperature of 85°C.

"H-NMR (400 MHz, DMSO-ds, 5): 1.51-1.59 (m, 2H); 1.59-1.68 (m, 4H); 2.93-3.00 {m, 4H);
7.51 (d, 1H); 8.03 (dd, 1H); 8.14 (d, 1H).

Example 4.2: 4-{1-Piperidinyl)-3-(irifluoromethyl-benzoic acid

The title compound is prepared using an analogous method as described in Example 1.2,
utilising 4-(1-piperidinyl)-3-(trifluoromethyl)-benzonitrile.



utilisi {3% 3-(trifluoronethyl)-benzonitrile and pi per|d| ne (Fl uka,
Buchs, wth a reaction tenperature of 95C. 'H NWR (400 MHz,
DVSO- d6, 6). 1.51-1.59 (m 2H); 1.59-1.68 (m 4H); 2.93-3.00 (m 4H); 7.51
(d, 1 H; 8.03 (dd, 1 H; 8.14 (d, 1 H). Exanple 4.2: 27 MARCH 2007
4-(1-Piperidinyl)-3-(trifluoronmethyl)-benzoic acid The title conmpound is
prepared using an anal ogous net hod as “déscribed in Exanple 1.2, utilising
4-(1-piperidinyl)-3-(trifluoronethyl)-benzonitrile. Case 4-32700A 27 MARCH
2007 -33 "H NWR (400 MHz, DVMSO-d6, 6): 1.51-1.59 (m 2H); 1.59-1.69 (m
4H); 2. 3Q-NMB (4¢0MHEHDMS OLd4 B):(1n%1 -1 580, BHE Q-R-1.89 (W) 43}412,8913919n( BH);, 1 H).
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The title conpound is prepared using an anal ogous method as described in

Exampl e 1 l'ising

4- et hylE—ﬁJl‘FE’—é3 pyridinyl)-2- pyr| m di nyl]-1, 3-benzenedi am ne and

4- ((4- meyhy! Méthvl- Pbiperagimi b b lemiighef§]-8t arti ng
materials, '"H NWR 2400 MHz, DI\/SOdG S): 2.23 (s, 3H); 2.39-2.48 (br. s,
3H) 2.6@-’@8@2@ 'd9300309(br m 4H): 7.23 (d, 1 H: 7.44 (d, 1
H; 7.49 (dd, 1 H); 752(ddd 1 H; 7.64 (d, I H; 8.07 (d, 1 H);
8.23-8.25 0 (s, 1

; 8.52 (d, 1 ; 8.69 (dd, .1 : 9.
25,5, 3Relh o2t i kB Sk md s SaSSl cl
- pi per agtidiig 4-Arethiyl- vxt[hqgrp?n@ihw D)oyRRIFEHIIC! 3 BbfzeheliaXting 8ndPh-(4-methyl-1-
4-brono-3-(trifluorome ¥ enzonitrile (Yonezawa et al. ynt hetic

muni BREFGHYCredkpr tljlé)rge@zchaq{qaﬁstaf@gmpljlas1 met hyI pi per azi ne
tuka, 1RUGIS, (40SMHZ mms, &: §§3 (&BH?L& 3@?@'4)3 (84, 39; Blez-2. 85 %br , 4H);

N N-di met hyl acetam de is stirred in closed vessel for 14 hours at
95C. Af BEO-20R(hrag 4Hne2? é%dﬁ)o?r‘*fh %ﬂl'jf)e 14% (%x/amﬁaﬁ%@dw Hary&eldls Tiikider
reduced S{44 G 5V, I a eous
Gl Ut 1 o g e O L P o e
extract §nattd); 1486&% 1 Na2S4) and the solvent is evaporated off under reduced
pressure. The crude product is purified by colum chronatography on silica
gel, eluent nethylene chloride / nethanol to give 4-(4-nmethyl-

- pi per akxa fethyiol-Bipetaginvl-Lnfiermethylbbenwoie asid o yeIIow oi | .

A mixture of 4-bromo-3- (tnﬂuoromethyi) -benzonitrile (Yonezawa et al.,, Synthetic

Communications (1996) 26,1575-8; 2.47 g, 12 mmol}, 1-methylpiperazine (Fluka, Buchs,
Switzerland, 5.33 mL, 48 mmol) and 15 mL N,N-dimethylacetamide is stirred in a tightly
closed vessel for 14 hours at 95°C. After cooling, the reaction mixture is evaporated to
dryness under reduced pressure and the residue is treated with a half-saturated aqueous

(— _ solution of sodium carbonate and extracted with ethyl acetate. The combined extracts are
dried (Na,SO,) and the solvent is evaporated off under reduced pressure. The crude product
is purified by column chromatography on silica gel, eluent methylene chloride / methanol to
give 4-(4-methyl-1-piperazinyl)-3-(trifluoromethyl)-benzonitrile as a pale yellow oil.
A mixture consisting of 30 mL dioxane, 15 mL water and 11.25 mL of 2M aqueous sodium
hydroxide solution is added to 4-(4-methyl-1-piperazinyl)-3-(trifluoromethyl)-benzonitrile and
the reaction mixture is shaken for 16 hours at 95°C. After cooling, the mixture is evapbrated.
The resulting residue is treated with water, the pH adjusted to ~5-6 with 1M hydrochloric acid
and the solvent evaporated off under reduced pressure. The residue is treated with hot
methanol, the insoluble salt filtered off and the filtrate evaporated yielding the crude title
compound which is used for the next step without further purification.
'H-NMR (400 MHz, DMSO-ds, 8): 2.28 (s, 3H); 2.50-2.58 (m, 4H); 2.94-3.02 (m, 4H); 7.52
(m, 1H); 8.41-8.17 (m, 2H); 13.19 (br., 1H).



A m xtu 233%]178 ng of 30 nlL dioxane, 15 nL water and 11.25 nL of 2M
agueous 38% %droxi de solution is added to
4- (4-met hyl - | - pi perazinyl)-3-(trifluoronethyl)-benzonitrile and the
reaction mixture is shaken for 16 hours at 95C. After cool ?"WJARGHE24¢7xt ur e
is evaporated. The resulting residue is treated with water, the pH adjusted
to .-5-6 with 1 Mhydrochloric acid ¥t~ t he sol vent evapor ated of f under
reduced pressure. The residue is treated with hot nethanol, the insoluble
salt filtered off and the filtrate evaporated yielding the crude title
corrpound which is used for the next step without further purification.
H-NI\/R 400 Mgz DIVISOd6 6): 2.28 (s, 3H); 2.50-2.58 (m 4H); 2.94-3.02 (m
%éL‘(—ﬁﬁ— 8.11-8.17 (m 2H); 13.19 (br., 1 H). Case 4-32700A 27
I\/ARCH 28.01H- Im@ézcﬂ)davmNa’46néth'6l13-ﬂ4-(3~Dyridinvl)-2—D\Lrimidinv!]amino]phenvl]-B-

Him daﬁof' -l-él E lgl;f4 rretshyl 3-ff4-(3-pyridinvl)-2-pyrimdinyllam nol phenyl |
-3- (tr am de. The title conpound is prepared using an
anal ogous net hod as described in Exanple 1, utilising

4- et hy. ri.din r|md|n 1..3- penzenedi am ne and

i (m.Jmedsieoqo(rqup‘iéP)*S%r Bererin i Py il & deeabat i

mat er i abtfising H-miR- §4903-MridinyDMEBEy dHhiding -1 Qbéﬁ'zehsmaﬁ]hﬂe, and. 42+Hindiflatom- 1 H) ;

7 26 (d, 7.91 1 H):; 8.12 (br. 1
H) (%lé(ﬁ“‘(’ﬁsne%y@he"é‘”gécg Qﬁ‘?’ﬁ?g §ﬁ§ef'a§ 67- 8.70 (Ens 1 H)H) 9.01 (g, '
H, 9. 2% 9\"\3!@ (400 MinFﬁJMSIﬂdé%) s S%) ; 3H); - ﬂa(fﬁlﬂw?ha (é} (H) 743-7 55

H 1 m dazol - % &igrlfluoro th benzaonitrile Qund_i s
Qpar s dﬁ)n@ ik 68b (% 1??@{3\3%("&31 e 8 SBrita(m, n1"9x§ﬂ§'r8e541 m, SH}BE¥1 si ng
hi or@ﬂsuﬁtfmf btmégnm)hylz)r :NEREANH Hnb 67 (draneRpt er Synt hesi s, GrbH) and
|mdazol e (Fluka uchs, Switzerlan with a reaction tenperature of 110C.
H-NI\/R(400M—|z DVMSO- d6, 8): 713(m 1H) 7.47 (s, 1 H; 7.85 (d, 1 H;

H&'nzo:ﬁﬁﬂ’é"fme 6 2 4 0
H I m dazorl - CErifluoronet yl)-benzoi c_aci

4- (1H .Tﬁ%‘&%cﬂompow Is3repared ugHe WU%EWH@H.%%%S@'RGF Jgdﬁxampbe Wlaol ), 12
nL of Lﬁmgh%a-@mrésa(wluérdﬁetﬁi d) -BeYohiilé Aehtastbcsahskid, SHABH) sndsiRadeaple or 16
(6]

hours at 95 After coolin wn the reaction mxture is evaporated under
r educedFikasByphs, S‘Fﬁ@”ﬁ@%ﬁ”ﬂPﬁdea?t@@ltﬁ'ﬁ@er@?fﬂ%%m (’ed in water and the pHis

adj ust egy QR @06 MIYz, DIVRHAR &) 2898 1rhOMH)OY.4% (M1H); 7.85 (d, 1H); 7.91 (s, 1H); 8.37
(dd, 1H); 8.57 (m, 1H).

Example 6.2: 4-(1H-Imidazol-1-y}-3-(trifluoromethyl}-benzoic acid

A mixture of 4-(1H-imidazol-1-yl)-3-(trifluoromethyl)-benzonitrile (1.99 g, 8.4 mmol), 12 mL of

C acetic acid and 6 mL of 12M hydrochloric acid {37%) is shaken for 16 hours at 95°C. After

‘ cooling down the reaction mixture is evaporated under reduced pressure. The resulting

residue is dissolved in water and_the pH is adjusted to ~5-6 by dropwise addition of 1M
sodium hydroxide solution. The precipitate is filtered off, washed with water and dried in
vacuo to afford the title compound as a solid.
"H-NMR (400 MHz, DMSO-dg, 8): 7.13 (s, 1H); 7.47 (s, 1H); 7.75 (d, 1H); 7.91 (s, 1H); 8.31-
8.39 (m, 2H); 13.84 (br., 1H).

Example 7
4-(2-Methyl-1H-imidazol-1-yl)-N-[4-methyl-3-{[4-{3-pyridiny])-2-pyrimidinvllaminolphenvl}-3-

{trifluoromethyh-benzamide.




sodi um ro olution. The precipitate is filtered off, washed vvith

wat er anryoadsgrlré%ﬁ vacuo to afford the title conmpound as a solid. 'H NWR
(400 MHz, DMSO-d6, S): 7.13 (s, 1 H); 7.47 (s, 1 H; 7.75 (d, 1 H; 7.91 (s,
1 H,; 8.31- 839 (m 2H); 13.84 (br., 1H. Exanple 7 4-(2- %WCHZOO’I

Him dazol -1 -vll-N-f4-methyl-3-(f4-(3- %I’I di nyi ) -2-pyri m di nvl | am nol phenvl |
-3- (trifluoronethyl)-benzam de. Case "4¥32700A 27 MARCH 2007 -35 The title
conmpound i s prepared using an anal ogous nethod as described in Exanple 1,
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimdinyl]-1, 3-benzenedi am ne and
4- ( 2- metiingltitié chnpoundiszoéparey L3ing aftanaobaes methtodyd sddseme;d io Exemgleas starting

(a, “1ry 1singy AU oo iy 5 bfgnéé"?%d e P Renithy, 1

H) ; 8. 12middzol1-H)-3-(BifldGrofmethyl)-bdnzoig adll- & Sdrticgma@éedals. 8. 53 (d, 1 H); 8.69

4 2- Moty NVIE Copad s 4.5 25 80 2 AR S S R AT (R TR P

CO_rrF_OU ng. 454(dplr11 llaparm# .85 |(mfgzlan 7airaa(ldﬁgllem$3 12e(dh oid); @Sdiai((ﬂs,(liIH)b&dG-lBtm?;ﬁEﬁbe_ 1.1,
utili si chl.oro t 0 - henzo i,l e (Lancaster nt hesi s
GrbH) a%%:'}z@nyf’hﬁsg Qdﬁ\ {ﬂ)z (E%ké;%éacﬂ'@f Qé\%ﬁbt@e Jand), with a reaction
tenperature of 145C for 38 hours H-NI\/R (400 MHz, DvsO-d6, 3): 2.06 (s,
SH)H) 6E' jgaﬁlg 3_’2112 (&M@I gﬁpéﬂ}a\@lda@ - 1-vl) % (tn(ﬂuoromeFva) benzomtrgléj d. 1 H; 858 (m

: i m gazmlleﬂﬂe ¢brhpdurld n&lpfépa@éwnah@uh hnllega® methot s AeBtritied!ie Eﬁémﬂre(ﬂ*r met hyl - |
im azQ

1l ¢ AEnGabis s SRRy eI At shoghect GRALAN BrieiBinonr s

—95C. imibhi@¢ (Roid, iBughs, I9vitzeaand)] With meﬁwbuetetrﬁpeemﬁwwt@dcm Sﬂb(ﬁu%s under
reduced ;pressure. The resultin re5| due is evapor at twice with tol uene,

di ssol veid NW\%H%MHénQM%dqaﬁ) 64§ Bk 8PS My 118 62H dTWpﬁﬁs@édaHﬂr B38n of 1

M sodi uq@dm;lp)@sglgnsm)utl on. The aqueous phase is extracted twice w-th
n-but anol 'and the organi ¢ phase evaporated to yield the title conpound as a
bei ge SO|Id. 1H- NWR (400 MHz, DMSO-d6, 3): 2.06 (s, 3H); 6.98 (d, 1 H); 7.28

(br., 1ekBmplé 772 4-B-MéihA-1 H-ir%id%ﬁolsl-—ﬂﬁS((ﬁmugrbpnethyI)-benzoic acid
A mixture of 4-(2-methyl-1H-imidazol-1-yl)-3-(trifluoromethyl)-benzonitrile (1.01 g, 4 mmol), 6
mL of acetic acid and 3 mL of 12M hydrochloric acid (37%) is shaken for 16 hours at 95°C.
After cooling, the reaction mixture is evaporated to dryness under reduced pressure. The

resulting residue is evaporated twice with toluene, dissolved in water and_the pH is adjusted
to ~5-6 by dropwise addition of 1M sodium hydroxide solution. The aqueous phase is
extracted twice with n-butanol and the organic phase evaporated to yield the title compound
C 7 as a beige solid.
~ 'H-NMR (400 MHz, DMSO-ds, §): 2.06 (s, 3H); 6.98 (d, 1H); 7.28 (br., 1H); 7.75 (m, 1H);
8.34-8.38 (m, 2H).

Example 8
4-(4-Methvl-1H-imidazol-1-yi}-N-[4-methyl-3-1]4-(3-pyridiny)-2-pyrimidinyllaminolphenyl]-3-
{trifluoromethyl)-benzamide. '

The title compound is prepared using an analogous method as described in Example 1,
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine and 4-(4-methyl-1H-
imidazol-1-yl)-3-(trifluoromethyl)-benzoic acid as starting materials.



Exanpl e hy

H i m dazo -f(é/%%hf4 nmet hyl - 3-ff 4- (3-pyridi nyl)-2-pyrimdinyllam nol phenyl |

- 3- (trlfluoronethyl) benzam de. The title conpound is prepared using an

anal ogous nethod as described in Exanple.1, utilising 7 MARCH 200

4- et hyl - N-[ 4- ( 3- pyri di nyl ) 2-pyrimdi %I ]-1, 3- benzenedi am ne and

4-(4-methyl -1 H imdazol-1 -yl)-3-(tri*Pl'uoronet hyl)-benzoic acid as

starting materials. Case 4- 32700A 27 MARCH 2007 -36 'H NWR (400 WMHz,

DI\/SOdG 8): 2.19 (s, 3H); 2.25 (s, 3H); 7.16 (s, 1 H; 7.26 (d, 1H) 7.45
1 WH-NMWOWM% DMSQRH), 5): 2. 7Ris7 3. 226 (s28H); 78161, (1), 7.25 (H) THB 736 (br . d,

() o3 RheEbe (R 2722 ron o 5B BRubin od B, Py BadBmem) 0 O 20

Him daza) -815Y{d) 18);(@.69 (ddyoHpreedhis, ) Hpaedm,t1H); 1@59 e 1H)t | e conpound i s
prepared using an anal ogous nethod as described in Exanple 1.1, utilising
4-chloro-3-(trifluoronethyl)benzonitrile (Lancaster Synthesis GrbH) and
4(5) - nEkdyblei 811 :dr@dliethlyFl iddmidaBolctigl)-3Suiflliaeicind) benabbibrile r eact i on

terrperag[Ee ?%Oct:%nl\g’c%%dflg r?re%)ér?cgysng; arléglalogo%;lm%@og fg")ayzaécr Ang 8%:1,_52, : 17 (s,
EI— 53- g biftis{ng 4-dhibfo- S-Eﬁﬁgmbme&yaberﬁohﬂﬁlmdmhstbr SyntZESIS GmbH) an;:! 4(5)-

im azo rifluoro 0 m xture o
o ( erRy MR i, PO SR ad BT s felof iR e o 1 o, 4
mrol ), hourgL of acetic aC|d and 3 nL of 12 Mhydrochloric acid (37% is
shaken hours at C., _After c the eaction ture

ey apor alohMFD @Ry is Drs phauides e anr el omh 2rasis TH 7etidide s

por aged (44 1¢8; 8688 870(mierpy, di ssolved in water and the pH |s adjusted to
-5- 6 by dropW| se addition of ‘1 M sodium hydroxi de solution. The aqueous

phase is extracted tw ce vmth et hyI acetate. The organl C phase is dried
( Na2SOdgy = tlrmu@roﬁr@fF zéié adigral e yel llow solid.

) 9-7.77 (m
2H); 8. thU@rof 4(% meihyl-1 H’EF%' e fgorermeiviyy

. Qngomirlie (1|_3’( g, 4 mmol) 6
H- i m daglof hostlc)achh At SiLhor mamfhfyéroeﬁroﬂa ébld'(ﬁw ) is&hBNeH 1 66 A¥Lisabsa.phenyl |

- 3-(trifluoronethyl)-benzanm de.
After cooling, the reaction mixture is evaporated to dryness under reduced pressure. The

resulting residue is evaporated twice with toluene, dissolved in water and the pH is adjusted
to ~5-6 by dropwise addition of 1M sodium hydroxide solution. The agueous phase is
extracted twice with ethyl acetate. The organic phase is dried (Na;S0O,) and evaporated to
yield the title compound as a pale yellow solid.

"H-NMR (400 MHz, DMSO-ds, 8): 2.18 (s, 3H); 7.16 (br.s, 1H); 7.69-7.77 (m, 2H); 8.30-8.37

C . (m, 2H).

Example 9 _
4-(2 4-Dimethvyl-1H-imidazol-1-yl}-N-[4-methyl-3-[[4-(3-pyridinyl}-2-pyriridinyilaminolphenyil-

3-(trifluoromethyl)-benzamide.

The title compound is prepared using an analogous method as described in Example 1,
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine and 4-(2,4-dimethyl-
1H-imidazol-1-yl)-3-(trifluoromethyl)-benzoic acid as starting materials.

'H-NMR (400 MHz, DMSO-ds, 8): 2.03 (s, 3H); 2.11 (s, 3H); 2.25 (s, 3H); 6.94 (s, 1H); 7.26
(d, 1H); 7.45 (d, 1H); 7.49-7.55 (m, 2H); 7.74 (d, 1H); 8.11 (d, 1H); 8.38 (dd, 1H); 8.45 (d,
1H); 8.49 (dt, 1H); 8.53 (d, 1H); 8.69 (dd, 1H); 9.02 (s, 1H); 9.29 (d, 1H); 10.57 (s, 1H).



The title I s prepared using an anal ogous net hod as described in
Exarrplecfl n%p}&&

4-met hyl - N-[ 4- (3- pyri d| nyl)-2-pyrimdinyl]-1, 3-benzenedi am ne and
4-(2,4-dinmethyl- 1 Himdazol-1 -yl)-3-(trifluoronethyl)-b@h¥ARCHAECIY as
starting materials. "H NWVR (400 MHz, DVMSO- d6, 6):2.03 (s, 3H); 2.11 (s, 3H);
2.25 (s, 3H); 6.94 (s, 1H); 7.26 (d, "BH); 7.45 (d, 1 H); 7.49-7.55 (m
2H); 7.74 (d, 1 H); 8.11 (d, 1 H); 8.38 (dd, 1 Hy; 8.45 (d, 1 H); 8.49 (dt,
1 H; 853 (d, I H; 869 (dd, 1 H; 9.02 (s, 1 H; 9.29 (d, 1 H); 10.57 (s,
1 H . Cazamted? 7002 2-DiBiRGH R 0didazel3iZviESdtrifiberothethyl}MbenZoritik net hy| -

Himd | -], -] fl h l e Th d

br epar oiREUlRERROT Rl EFRs A 2R BRET Peltipeiah dessiacin BEPRRLY, o g
4- chl or otigirg 4-chlbres-grittidrpmettydrzemaohitrilé G_aﬁbmela%)tretﬁes%/@tdhses aad@dpH) and

of " 1a5cptstyedp S rfans WRATECh Bt s atien Wpbrdulsiol (b8 1gr 8005 (c°

3H); 6.RA3urks, 1 H: 7.81 (d, 1 H; 8.36 (dd, 1 H); 854(d 1 H). Exanple

9.2: 4- - - 3- f | L)-b id A
i i ur o MR s 5%5*%%@ . S o Nk R W i Gl el
sodi um (deydH9>8.8le(csakyt i on is added to :
4- (2, 4- et hyl - 1H-|mdazol 1-yl)-3-(trifluoronethyl)-benzonitrile (0.65 g,

2.45 nmol ) and the reaction mxture shaken for 16 hours at 95C. After

cool i NgEiAfplen. Xt41fes- Dﬁnﬁhﬂpm%ﬂdzélq—ﬂI—Sﬂﬁﬁ%r@ﬁéﬂ¥l)f®ﬂH&6@cﬂr essure. The

resulting residue IS treat justed to -5-6 with 2M
?QT ochfrixreepnsising of fb miqdigwne. Sipaek water aé‘ﬁt"r‘%ﬂ’tl-e%v' gaNRUIS G- but anol .

T

cowmmsﬂd@éaaf%rﬁs%déa% 3- é}@ﬁ&n@ﬂﬁ pm aﬁ;aalzdm w@ktﬂn&d}&neﬂwv@nmwnd as
a'solid H NVR_( 18 (br.

s, 1H); ( 0659, 2(@5 nml) ancgthglregct@@ rplpﬂ %ﬂ)akegfqm @'&@a@,@gc ﬁ\fter coH%lng the
H I m dagpdord- .yb\)ad%rétéd ltwambss?nﬁde(héc&roeu pkebisDd. )I'h@ré&:ltinﬁ‘ré‘élﬂl)’é isafgan] phenyl |

- 5- (trlfluororret | ) - benzam de. The title conpound is prepared usjing an

anal ogoWiéh Watakole pél ediusted Iob-BryvitbaMbygoghior agid apd he Agueouss phase is
4- et hybxifctet thicaiith AbDidnbt. ZheXomibirddtgdnid edrdeenzenadhaaicdao it el 1

Himdazol -1- yl)-5-(trifluoromethyl)-benzoic acid as starting naterlals
title compound as a solid.

"H-NMR (400 MHz, DMSO-dg, §): 2.14 (s, 3H); 2.18 (s, 3H); 7.18 (br. s, 1H); 7.81 (d, 1H);
8.31-8.44 (m, 2H).

Example 10
3-(1H-Imidazol-1-y)-N-[4-methyi-3-[[4-(3-pyridiny}-2-pyrimidinyllaminolphenvl]-5-

C {trifluoromethyl)-benzaride.

The title compound is prepared using an analogous method as described in Example 1
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl]-1,3-benzenediamine and 3-(1H-imidazol-1-
yh)-5-(trifluoromethyl)-benzoic acid as starting materials.

'H- NMR (400 MHz, DMSO-ds, 8): 2.26 (s, 3H); 7.19 (s, 1H); 7.27 (d, 1H); 7.45 (d, 1H); 7.49-
7.56 (m, 2H); 8.02 (br, 1H); 8.11 (br.s, 1H); 8.21 (s, 1H); 8.30 (s, 1H); 8.45-8.54 (m, 4H); 8.69
(dd, 1H}; 9.01 (s, 1H); 9.30 (m, 1H); 10.50 (br.s, 1H).

Example 10.1: 3-{1H-imidazol-1-yh-5-{trifluoromethvi}-benzonitrile

The title compound is prepared using an analogous method as described in Example 1.1,
utifising 3-fluoro-5-(trifluoromethyl)-benzonitrile (Lancaster Synthesis GmbH) and imidazole
(Fluka, Buchs, Switzerland), with a reaction temperature of 110°C for 24 hours,



T R 4400, Wiz DVBO 4, 6): 2,26 (5, 3t 7.19 (s, LM 727 (d 1M

1
7.56 (m 2H); 8.02 (br, 1 H); 8.11 (br.s, 1 H); 8.

7 (d 21
(s, 1 Hy; 830(s 1 H; 8.45-8.54 (m 4H); 8.69 (dd, 1 H; 9.01 (s, 1 H;
9. 30 (m 1 H; 10.50 (br.s, 1 H. Exanple 10.1: 3-(1 27 MARCH 2007
Him dazol -1-vl)-5- (trlfluororrethvp benzonitrile The title conpound is

prepared using an anal ogous net hod as deribed in Exanple 1.1, utilising
3-fluoro-5-(trifluoronethyl)-benzonitrile (Lancaster Synthesis GrbH) and

im'dazole (Fluka, Buchs, Switzerland), with a reaction tenperature of 11 0C

for 24 HE.NMR (@06 dMHz, MQOMS,Z&): TARGH 12008.03 (881 H;18ZRs( #19)0) 8Maz(br. EMH): d6, 8):

1 8.32 (s, 1 H; 8.46 (br.s, 1 H; 8.54 (d, 1
H ; (855?1%{?91”&0@%%&3 he 1o, 2 3. Ei K bres 1 (

Him dazol -1-vll-5-(trifluoronmethvl)-benzoic acid The title conmpound is
prepared u . [ J > edlnEx rrple62 utilising
3-(1 H i=E £ PGP OhE L AN PR ¥ . "H NWR (400 M,

DVSO- d6,Tl‘&)ntle?:oilrbo(1ﬁd |s]prbbar98 uQﬁag(a&, anbldg)aus &eirﬂ)o(éis déschiped B. B&nise 62. H) ;
8.41 Exampl e 11 3-(2- Met hyl -

H i mi dai'al's"lgHé‘ ﬁﬂlif‘f%(lﬂ'é‘c'@'gz &““f‘?ﬁ”‘l%‘g\&]??f&if’ﬂm'? 2-pyrim di nvl | ani nol phenvl |
- 5- (”l‘HlN!ﬂHC{ﬂE(D WH2, M@Eﬂaje? 170 1H)t8@3€epfm?®1b {3 15,9038 & 1Hgigwn an
anal ogous neth as _described in Exanple 1, utilising

4- et hyl(s NJ‘[)48\5§ Byl F@* ?i%sdfﬂrﬂ ni di nyl ] - 1, 3- benzenedi ani ne and
3-(2-methyl-1 H imdazol-1 -yl)-5- (trlfluororrethyl) benzoic acid as
startin terials. "H NWMR (400 WHz, DVSO-d6, 8): 2.25 (s, 3H); 2.37 (s,

QO TH: 7.26 (d, 1 H; 7.45 (d, 1 H: 7.49-7.54 (m 3H);
8.~ 9801%5(2(mth2HH nﬁ:dé%r(ﬂn %q)méihﬂ& @ta mﬂndﬁ*)vn zﬂpﬁgmeﬁlngnémﬁbfnhénﬁﬁs- (dd, 1
3,(2 Ve tguor ' ide. - -yl) - 5(tr|fluoromethi/l) bgﬁzonlt.rlle The title

conmpound i s prepared using an anal ogous nethod as described in Exanple -1.1,
utilisin ﬂ_g 3-fluoro-5-(trifluoronethyl)-benzonitrile (Lancaster nt hesi s
GnbH) arddesitiasemppund isiniepased uging aaana'eee%mewtaf&%mﬁd ingxampe teact i on

t eﬁpegagglfs‘ihdcpﬁ rﬂéjtﬁﬁll\ﬁ Qr 3%nhf?n¥[)%~pyrmﬂ'ﬁl%1 @%zéﬁ{?)la%@na@w(zﬁ%eth% - 4 ( S
( br s, 1m|q§azol 1-y|)- -(tnﬂuoromethyl) benzo:c acid as starting matena”ls
"H- NMR (400 MHz, DMSO-ds, 8): 2.25 (s, 3H); 2.37 (s, 3H); 6.99 (d, 1H); 7.26 (d, 1H); 7.45
(d, 1H); 7.49-7.54 (m, 3H); 8.10-8.15 (m, 2H); 8.35 (m, 2H); 8.48 (dt, 1H); 8.53 (d, 1H); 8.68

(dd, 1H); 9.01 (s, 1H); 9.29 (m, 1H); 10.49 (s, 1H).

Example 11.1: 3-(2-Methyl-1H-imidazol-1-yl}-5-(triflucromethyl)-benzonitrile
C The title compound is prepared using an analogous method as described in Example 1.1,

utilising 3-fluoro-5-(trifluoromethyl)-benzonitrile (Lancaster Synthesis GmbH) and 2-methyl-
imidazole (Fluka, Buchs, Switzerland), with a reaction temperature of 145°C for 24 hours.
'H-NMR (400 MHz, DMSO-dg, §): 2.36 (s, 3H); 6.97 (d, 1H); 7.48 (d, 1H); 8.26 (br.s, 1H);
8.41 (m, 1H); 8.46 (br.s, 1H).

Example 11.2: 3-(2-Methyl-1H-imidazol-1-yl}-5-(trifluoromethyl)-benzoic acid
The title compound is prepared using an analogous method as described in Example 9.2,

utilising 3-(2-methyl-1H-imidazol-1-yl)-5-(trifluoromethyf}-benzonitrile,
'H-NMR (400 MHz, DMSO-ds, 8): 2.33 (s, 3H); 6.97 (d, 1H); 7.48 (d, 1H); 8.10 (br., 1H); 8.15
(br., 1H); 8.22 (br., 1H).

Example 12



Example 11.2: 3-(2-Methyl-1 Himdazol-1-vl)-5-(trifluoronethvl)-benzoic
aci d Thglaﬁ?ér%%ggépound I s prepared using an anal ogous net hod as descri bed
in Exanple 9.2, utilising 3-(2-rrethy|-1 H i m dazol -
-yl )-5-(trifluoronethyl)-benzonitrile. H- NMR (400 MHz, DVBOMARCESR0072 33
(s, 3H; 6.97 (d, 1 H; 7.48 (d, 1 H); 10 (br., 1 H; 8.15 (br., 1 H;
8.22 (br., 1 H). Exanple 12 Case 4- 327§§A 27 MARCH 2007 -39 3- (4- Met hyl -
H i m dazol -1-yl)-N-f4-net hyl -3-f[4-(3-pyridinyl)-2-pvrimdinvllam nol phenvl |
-5- (t(fluoronethyl)-benzam de. The title conpound is prepared using an
anal ogogg4+kithyid Hasnidazod-n hiiehd-[4-mebyd B [4e( 31pyridiny M A-syrimidinylaminolphenyl]-5-
4- et hyIt l Jr4 gt% YL di n%l) 2-pyrimdinylj-1, 3-benzenedi am ne and
3-(4- mkﬁ&i——%ﬂ@r—@%@—? yl)-5-(trifluoromethyl)-benzoic acid as starting
materials H— NI\/R(4OOM—IZ DMSO-d6, 8): 2.20 (s, 3H); 2.26 (s, 3H); 7.27
(d, 1H); 49- 7.56 2H) : 7.72 (s,, 1 812 r., 1 H;
8.18 (s'”“i*’hﬁ C‘S@p%@’ﬁ prepargd ”%"93@'( g?.’%“%g%‘#ﬁ mﬁ'&\??’(“é.déé‘"@(eﬁ‘.'" #‘?ﬁ“?’%m (s, 1
H) ; 9d3|'htlll(smg Aighhyi- N{44f8|p@ﬂdmﬂ]) Ei)#ynﬁltﬁnmb ]I-EBb&n%ne&f}l]e(rﬂlﬂé/hlt]hxal(tl&nethylgH-
H i m dazal,- 15 vi)-5-.(Lrifl uoronmet hvuD-henzoni e, T tltecorrpoun S
pr epar eﬁ"‘ﬂ%ﬁ%’é'@'ggﬁﬁw%ﬁrgﬁ@’yﬁr@?%‘ac g¢ @gsséﬁ"ﬂr%@a ?{'a ample 1.1, utilising
3-fluor b—l&wn(mr(mbm M0 DBASOd), Syemzm)(y BH);| 226 [BEIRSA.ZT () Fib; hmwd @rpH).4@nd
(5) nmet yI-| dazol e I({gl uka ﬁ{] q%%nRt erland), with a _reaction
terrpera?@ﬁémo? A5 oM 8- 14{BGr 107 By1NGR! (1 G ke HISRESS- 865 (9) 4B 869 (s,
3H); M(Hngbﬂca m; QZﬁ((.W:Hﬁ,mhaF@s; ®). 39 (br s, 1 H; 843 (d, 1H;

856(br S, . arrple 12.2: 3-(4-Methyl -
i'm dazol - 1- vI) 5-(trifluoronethyl)-benzoic aC|q The title conpound is

prepar egxatiplag 2an 338N Uﬁ-!mﬁélM1 slanmidro@ethy)-dexgennrfe 9. 2,  utilising
3-(4-meg g/ -1 H1mdazol - Wy -5-(tri uororreL a/ - enzonltrlle C ' H NWR
(400 MHENS BERS"BROUNG)'S PrEPS d(%m%aq) anajogniss esthqd pfy degeribed i Example 1.5 40 (ny ;
EI— 4Z ﬁ/gmﬂl&lﬂgE’ﬂuor&&%ﬁﬁh@ro&i’ethxl) beznzomtnle (Lancalstler Syn’thti?&?1 GmbH) and 4£5 ol
nyl[) 5- ;[n(a _Wééﬁo&ﬁ.,é:ﬂ%l |ny§év ﬂ%vr w131|an¥eacﬁcr3rrlr tralagwppraehr};le of 145 Cfor]r»()zrtlp ol
hours.
'H-NMR (400 MHz, DMSO-ds, 8): 2.18 (s, 3H); 7.74 (m, 1H); 8.27 (br. s, 1H); 8.39 (br.s, 1H);

8.43 (d, 1H); 8.56 (br.s, 1H).

Example 12.2: 3-(4-Methyl-1H-imidazol-1-yN-5-(trifluoromethyl}-benzoeic acid

The title compound is prepared using an analogous method as described in Example 9.2,
utilising 3-(4-methyl-1H-imidazol-1-yl)-5-(trifluoromethyl)-benzonitrile.
C , 'H-NMR (400 MHz, DMSO-ds, 6): 2.27 (s, 3H); 8.00 (s, 1H); 8.18 (s, 1H); 8.40 (m); 8.47 (br.,
T 1K)

Example 13
N-[4-Methyl-3-[[4-(3-pyridinyl)-2-pyrimidinyllamino]phenvl]-3-(4-morpholinyl}-5-

(trifluoromethyl)-benzamide.

The title compound is prepared using an analogous methoed as described in Example 1,
utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl}-1,3-benzenediamine and 3-(4-morpholinyl)-
5-{trifluoromethyl)-benzoic acid as starting materials.

'H-NMR (400 MHz, DMSO-dg, 8): 2.24 (s, 3H); 3.28-3.32 (m, 4H); 3.75-3.79 (m, 4H); 7.23 (d,
1H); 7.39 (br., 1H); 7.44 (d, 1H); 7.48 (dd, 1H); 7.51 (ddd, 1H); 7.65 (br., 1H); 7.73 (br., 1H);



The title c ound i s prepared using an anal ogous nethod as described in
ExarrpIeCPF’e 370pP i ng

4-met hyl -N-[ 4- (3-pyridinyl)-2-pyrimdinylj-1, 3-benzenedi am ne and
3-(4-norpholinyl)- 5-(trifluoronethyl)-benzoic acid as stati MARGERRYY al s.
"H- NVR (400 MHz, DMBO-d6, S): 2.24 (s, 3H); 3.28-3.32 (m 4H); 3.75-3.79 (m
4H); 7.23 (d, 1 H); 7.39 (br., 1 H); - #044’ (d, 1 H; 7.48 (dd, 1 H); 7.51

(ddd, 1 H); 7.65 (br., 1 H; 7.73 (br., 1 H); Case 4-32700A 27 MARCH 2007
-40 8.07 (d, 1 H; 8.47 (dt, 1 H); 8. 52 (d, 1 H); 8.68 (dd, 1 H; 8.98 (s, 1
H ; 9. 2%.07, fIHkB.4710t, AB) (K52 (d 1H);. 8.6% & 1 1), 1839d (s, 1H); 9.29 (m, 1H); 10.32 (s,

3-(4-|\/br&5}olinvI)-5-(trifIuororrethyl)-benzonitriIe The title conpound is
preparea si ng an anal ogous nethod as described in Exanple 1.1, utilising
3-fluoro-5-(trifl uororret hyl ) -benzonitrile (Lancaster Synthesis GrbH) and

nmor phol i ne . th a.reaction tenperature of 105C
for 14 EX&DE 4-WigpRokiay)-5- gyl gy-benzopilile 35 (;m 4H); 3.69-3.77 (m
4H); 7. 4’ﬂe(|ﬂ>éc dd)ls p?epﬁﬁad Lﬁdﬁrﬁg &n adalbbousﬁn@lﬁoébé d§scribebi)in ERxapel1e1,13. 2

3-(4- Mor holln | uo zoic acid The title co
T e tigro o ire i Berpoaliia dCa Regeh Syhesis Gt g T ”Braﬁ?lm esing
?[:)NES écl} gg(mmcd Bayhs, S?rm(zbﬂaﬁd)umm@mdwba td@m@mrd &f 105°C fdrHIWBuGélOO MHz,

(br.s, M #Mwowbsfw% Bcaph Béﬁmmﬂws@@ Xy i 4 9 2 brs, i 7.4

- pi pera&;r@vm y | -3-114-(3-pvridinyl)-2-pyrimdinvl|am

nol phenyl i -5-""(tri I uororret hyl ) - benzam de. The title conpound is prepared
{I;gg an anal ogous nethod as described in Exanple 1, wutilising

4 thytx&h 18163 BY@i bkl -bénz%mbﬁdvenedl am ne and

-met hyT-T- pi perazinyl)- uor one -benzoic acid as starting
mat er i alf8é title-couureyndod prﬂnzredmm %Baneétygouz rne!h'e% as gegoribed insExareple 7, 4H) ;

?d3013 &t (n@s (h'-‘%orp?no%f_y%(-51(]’[nﬂd’or&i‘heth}l)@@nf&?ﬁnf‘é 1 H%or Z 44 (d_ 1H; 7. 49
H); ’NMR(@ -z, HMBOcd; 8113 -S%BVO,‘tf@d%Q&Wg(@@ﬁ (€2 (llrﬂ-|)1H)97é© (d, 1
H) ; 4?)( ple 14.1: 3-(4-Methyl-I
-plpera anH trif1 udronet hyl ) -benzonitrile
Example 14

3-{4-Methyl-1-piperazinyl}-N-[4-methyl-3-[[4-(3-pyridiny)-2-pyrimidinyllaminolphenyl]-5-

(trifluoromethyl)-benzamide.

The title compound is prepared using an analogous method as described in Example 1,

C utilising 4-methyl-N-[4-(3-pyridinyl)-2-pyrimidinyl}-1,3-benzenediamine and 3-(4-methyi-1-
piperazinyl)-5-(trifluoromethyl)-benzoic acid as starting materials.
"H-NMR (400 MHz, DMSO-dg, 8): 2.24 (s, 6H); 2.46-2.50 (m, 4H); 3.30-3.36 (m, 4H); 7.24 (d,
1H); 7.37 (br.s, 1H); 7.44 (d, 1H); 7.49 (dd,1H); 7.52 (dd, 1H); 7.62 (br.s, 1H); 7.72 (br.s, 1H);
8.08 (d, 1H); 8.47 (dt, 1H); 8.52 (d, 1H); 8.70 (dd, 1H); 8.99 (s, 1H); 9.30 (d, 1H); 10.31 (s,
1H).

Example 14.1: 3-(4-Methyl-1-piperazinyl)-5-(trifluoromethyl)-benzonitrile

The title compound is prepared using an analogous method as described in Example 1.1,
utilising 3-fluoro-5-(trifluoromethyl)-benzonitrile (Lancaster Synthesis GmbH) and 1-
methylpiperazine (Fluka, Buchs, Switzerltand).

'H-NMR (400 MHz, DMSQO-ds, 8): 2.22 (s, 3H); 2.41-2.46 (m, 4H); 3.31-3.37 (m, 4H); 7.48
(br.s, 1H); 7.52 (br.s, 1H); 7.65 (br.s, 1H).



~The title conpound is prepared using an anal ogous nethod as described in
Exanpl e Gase 4-3¢fQ0A si ng 3-fluoro-5-(trifluoromethyl)-benzonitrile (Lancaster
Synt hesis GrbH) and 1- nethyl pi perazine (Fl uka, Buchs, Switzerland). 'H NWR
(400 MHz, DMSO-d6, S): 2.22 (s, 3H); 2.41-2.46 (m 4H); 3. J1MB\RTH 20q7 4H) ;
7.48 (br.s, 1 H,; 7.52 (br.s, 1 H; 7.65 (br.s, 1 H). Case 4-32700A 27
MARCH 2007 -41 Exanple 14.2: 3-(4-Met-i~1 -piperazinyl)-5-(trif

| uoronmet hyl ) -benzoic acid A m xture consisting of 50 nL dioxane, 25 nL water
and 18.75 nL 2M aqueous sodi um hydroxide solution is added to 3-(4-nethyl-1
-pi perazinyl)-5-(trif luoronethyl)-benzonitrile (2.69 g, 10 mol) and the
reaction mxture shaken for 16 hours at 95C. After cooling, the mxture is
evapor atbxé 4 fr Briteifleorpmethyhdenzaianeiing resi due i s

treated AMI‘IE)JBJI' Fﬁflstln cg Q'FL %H% rhl?waﬁer%nﬂ"ﬂBh’SaME c&%%&&b&wﬁc' d. The

precipitate 1s trate extracted twce wt
n- but andiydroxisle sebion iraddsdgad-¢@- r@&thylabp@e@rzmybxﬁa(ﬁmmgtwtm) henzoaitrile (68 t | e

(m " ah 2 3553"‘295@@?9 SR e Hier re P8, fler olrtiine illyef, 10

H) . BEiaeydperated to dryness under reduce pressure The result:ng residue is treated with water,

1
4-1[ 2- t I 1) - 2-
pyE |[ m ((j:ahérﬁﬁ %nl'ﬁ{%d}ﬁ)éﬁﬁwﬂggﬁigﬁ %Wo?gﬁgtﬂh&ﬁﬁ %wgﬁqﬁéﬁé}eéﬁgB%‘H!tﬂlqéené/ohpound
is pr epé;hxaue exfravteciwicenuitiogbutanck The dombingd segarieextiantsire epapporated tayield si ng
4- met hyéhé\ht{eﬁ &Mﬁ'ag)ar%'&hb 2-pyrimdinyl]-1, 3-benzenedi am ne and

4-112-( am no yl] net hyl am no] - 3(tr|fluororrethyl) benzoic acid
Z)‘st arfmng\nmam Midzs DMID-NYR):(A00(s\VBH); 200807 6 6m, 8h); 3371042 ¢m, ﬁﬂ-)) 7.45. 23 (s,
3

5 2.7 m 2 7.22 (d, 1 ; 7.43 (d, 1
7.48 (dgb'%%%%bi (ﬁlaf,%pz(ﬁ}s 1?*)59 (<(:| 1 H); 8. 07 Ed, 1 I|:|)|); c 8. (16—8.;)3
(m 2H); 8.48 (dt, 1 H); 8.51 (d, 1H); 8.68 (dd,IH); 8.99 (s, 1 H); 9.28(m
1 H; 128  ( 1 H. Exanple 15.1:
4-1[2-( R mno)ethvllrrethvlam nol - 3- (trlfluororrethvl) benzonitrile

The tith : 3 pyedibndd2-as descri bed in
Exanple 1.1 r| fI uor rret hyl ) - benzonitril e (Lancaster
Synt hes SULICE SR ANCE nedi ani ne (Fl uka, Buchs,
Switzerland).

The title compound is prepared using an analogous method as described in Example 1,
utitising 4-methyl-N-[4-(3-pyridinyl})-2-pyrimidinyl}-1,3-benzenediamine and 4-{[2-(dimethyl-
amino)ethyllmethylamino]-3-(trifluoromethyl)-benzoic acid as starting materials.
"H-NMR (400 MHz, DMSO-dg, 8): 2.10 (s, 6H); 2.23 (s, 3H); 2.35 (m, 2H); 2.78 (s, 3H); 3.14
(m, 2H); 7.22 (d, 1H); 7.43 (d,1H); 7.48 (dd, 1H); 7.51 (ddd, 1H); 7.59 (d, 1H); 8.07 (d, 1H);

: C 8.16-8.23 (m, 2H); 8.48 (dit, 1H); 8.51 (d, 1H); 8.68 (dd,1H); 8.99 (s, 1H); 9.28 (m, 1H); 10.28
(s, 1H).

Example 15.1: 4-[[2-(Dimethylamino)ethylimethylamino}-3-(trifluoromethvi)-benzonitrile

The title compound is prepared using an analogous method as described in Example 1.1,
utilising 4-chloro-3-(trifluoromethyl)-benzonitrile (Lancaster Synthesis GmbH) and N,N,N"-
trimethyl-1,2-ethanediamine (Fluka, Buchs, Switzerland).

'H-NMR (400 MHz, DMSO-ds, §): 2.09 (s, 6H); 2.38 (t, 2H); 2.86 (s, 3H); 3.24 (t, 2H); 7.45 (d,
1H); 7.94 (dd, 1H); 8.09 (d, 1H).

Example 15.2: 4-[[2-(Dimethylamino)ethyllmethylaminol-3-{trifluoromethyi}-benzoic acid

A mixture consisting of 25 mL dioxane, 12.5 mL water and 9.4 mL 2M aqueous sodium
hydroxide solution is added to 4-{[2-(dimethylamino)ethyllmethylamino}-3-(trifluoromethyl)-



"H NVR (400 MHz, DMSO-d6, 6): 2.09 (s, 6H); 2.38 (t, 2H); 2.86 (s, 3H); 3.24
(t, 2H; 06’364%3?300/3-1 H; 7.94 (dd, 1 H; 8.09 (d, 1 H). Exanple 15.2:

4-f[2- (D et hvl am no) et hvl | met hvl am nol - 3-(trifl uoronethvl)-benzoic acid A
m xture consisting of 25 nL dioxane, 12.5 nL water and 9. 42WMMHQ%”OUS
sodi um hydroxide solution is added to

4-[[ 2- (di met hyl am no) et hyl ] met hyl am noj43- (trifl uoronethyl) Case 4-32700A 27
MARCH 2007 -42 benzonitrile (1.35 g, 5 nmol) and the reaction m xture
shaken in for 16 hours at 95C. After cooling, the mixture is evaporated is
evapor ateeh,bGifé y185 ? & Hﬁ'ﬁdl) érﬁﬂM@@Qad%ﬁ%ktﬁFe shhlken i 188 6 hbig at 95l Utdr S
treated wth water, the p usted to -5 with 1 M hydrochloric acid and
the mi xtqgoénw%\@mﬂv@dswaw qd isevanaeted ogdngresspindesigtacedipressypi the esi due
IS treatgdiphd *émdﬁ%tlé‘ﬁ'@%d mﬁthebva?é’rsﬁﬁrlﬁ-'l Qﬁuét'ehtt@f@%tﬁﬁﬂ/l Hb‘?ocfﬁlérfcré&c?and

evaporatedto ield the title conpound 6): 2.57

(s, 6H);the rrmw%eva:m;ate@togm'mﬁs upHipr reguessl Iefﬁ‘FSLEH)ThGﬁCﬂJQ rese@ue @m)eategi vith 8. 16

(m 2H fans]

a-[ vet hyT ik ne?\ﬁ%@_S%ﬂSlonef;ltlered and tg(ran flﬁgate_ evafporated to ¥leld the ?tlf_ %O?T%O\}Jrnlddl vl ) - 2-

pvrim di hivNMBnﬁ‘iﬁ@Il\ﬂﬁhbtﬂM Sie(fi)r? 5?[(@%‘()182 ﬁ@(s),:ib'ér&%ﬁﬁrd,e?H) 358 (m, 2Hp 7e@@mpound

i's prep ﬂ?)“%'@%‘?‘@(@n fgous nmet hod as described in Exanple 1, utilising

4- et hy I I di )-2-pyrimdinylj-1, 3-benzenedi am ne and

4-[ met hyI (1- methyl -4-piperidinyl)amno]-5-(trifluoronethyl)-benzoic acid as

startin mat?r' ls. "H NWVR (400 Mz, DMSO-d6, 8): 1.46-1.57 (m 2H);

1.62- 1%‘—{1%9430; 1.79-1.88 (m 2H); 2.13 (s, 3H); 2.23 (s, 3H); 2.64 (s,

3% 2. 7%@@_(1@,_@&95&@ r&ﬂn@aﬁfinglﬂ[ Ethyl-3-[[343-0drididyl}R 7.43 (d, 1 H);
(dd 75 |gdd M) g)qg 1.H); 806 (d, 1 H; 8.17-8.24 (m

E 1 H; 899(s 1 H,; 9.28 (m

1H); 1032(s 1H) Exarrple161

4-[ Meth - -p| eridinyl)am i fluoro benzojc acid

The t1 t MesdrBiigund i e .aﬁ@naﬁg%%ﬁ“&ﬂ@asasrdsf%dég)Eaa@ef% bea™n

gxarrﬁl e uilising 4unbéthyisV-(3(Hpyehiron e Byriptidginy- mmmemduémhelamm[h’feﬂﬁyﬁu( Iéancr:]ast er
ynt esl| S rc ucns

St zor Ity - pRBdad ek iulpbIEea) Rt 4P ReSerodtad iy oo with

sodi um HMCNMRI(EI@O MMHz2 DIMSCO-d, 6)-0f 461 Q??E(Hﬁ'ZHPCi 68168 (@szld)esczrg bed (mnijExarrpl e

gH)l; ZH@!5\'I|N3§(57§H) 2“4%2(3 5)}5/)5 964 (s, 3+)|) o¥3ld ad (m, 215 ”1287'?97 (2m 1H) 300 (5')1H)2 63 (s,

| 7.43 (d, 1H); 7.48 (dd, 1H); 7.51 (ddd, 1H); 7.66 (d, 1H); 8.06 (d, 1H); 8.17-8.24 (m, 2H); 8.48

(dt, 1H); 8.51 (d, 1H); 8.68 (dd, 1H); 8.99 (s, 1H); 9.28 (m, 1H); 10.32 (s, 1H)

Example 16.1: 4-[Methyl-(1-methyl-4-piperidinylaminol-3-(triflucromethyl)-benzoic acid

The title compound is prepared using an analogous method as described in-Example 5.1,

(M

utilising 4-chloro-3-(trifluoromethyl)-benzonitrile (Lancaster Synthesis GmbH) and 1-methyl-
4-(methylamino)-piperidine (Aldrich, Buchs, Switzerland). Subsequent hydrolysis of the nitrile
is carried out with sodium hydroxide in a mixture of dioxane and water as described in
Example 5.1.

'H-NMR (400 MHz, DMSO-dg, 8): 1.77-1.86 (m, 4H); 2.54 (s, 3H); 2.63 (s, 3H); 2.65-2.74
(m); 3.13-3.23 {(m); 7.63 (d, 1H); 8.12-8.17 (m, 2H).

Example 17
3-Ethylamino-N-[4-methyl-3-1[4-(3-pyridinyD)-2-pyrimidinyllaminolphenyil-5-(trifluoromethyl)-

benzamide.



(m; 3.13- 7.63 (d, 1 H); 8.12-8.17 (m 2H). Exanple 17
3- Et hyl &@Pﬁé%%n;t net hyl - 3-ff 4- (3- pvri di nvl ) - 2- pyri

m di nyl | am nol phenyl | -5-(trifluoronmethyl)- benzam de. Case 4-32700A 27 MARCH
2007 -43 The title conpound is prepared using an anal ogouy MARKE2083
described in Exanple 1, utilising

4-met hyl - N-[ 4- (3- pyri d| nyl)-2-pyrim di A§t] - 1, 3- benzenedi ani ne and

3-ethylam no-5- (trifluoronmethyl)-benzoic acid as starting materials. 'H NWR
(400 MHz, DMSO-d6, S): 1.19 (t, 3H); 2.23 (s, 3H); 3.14 (m 2H); 6.36 (t, 1
H) ; 6 9$he filps corBpound i prepafell Lﬁéﬁagénhhalodcu%%néthbd a8 dbstibed fn BXarhple.1,s, 1 H)

7. 43

) 51_{[1!(&;5\9 dImﬁ}hy?gf[éE;B-(pdacW\}il) gi)pyn@ cg'@yl](gﬁ bl_%;ﬁnedgﬂmyé em} SQﬂMIamIEESZ
1 tH) Eﬁﬁﬂl’ﬂl{r@néﬁy?’beﬁzcﬁé bmb@mstm@n&nb{efnblsor omet hyl ) - benzoi ¢ acid net hyl
ester m X

| uor one %B enzoi c_aci d net ester (J.
Med. Ché'lerN(Fl@@@)MszDl’z@@ %§) 14192(9 3 %§3§ 4%1458&%5%(6&%&% (8.0
g, 57. 9(5?@'1)4)6?@2 (PAest NaPeor. §$Hﬂ-273ﬁ—(ct:>r3581ﬁlln?@$ d, 1) 2ﬁ4@tdd 1Hz 751 (dd,

N, N-di nethyl formanide i's stirred oursma ti |y osed
vessel . TH: t3é}5 (Fo b} $et8 (che Hehel (b Hi &B8fdd. i15)59.09 & dH)ihed f%e“’ﬂr 1928t e
evaporaﬁequ to dryness under reduced pressure. The residue is treated with
wat er ahd eXtracted three tinmes with ethyl acetate. The conbined extracts
are dried (Na2SO4) and the solvent is evaporated off under reduced
Pressur Exanthle 176 Wlithdmifss: iy St et esfedr omat ogr aphy on
silica g€ eruen exa NVR (400 VHz,
%{50 d ngyturelofﬁga@tno @ﬁyﬂu%omgthyil)rpemqyc acjd gg;atl(u estgHjJ Mpdg Ehetn, (1969) 7. 02
12 20d. 8&9 A28 ?,IS19 3 rrWnol Bot%gsﬁjm carbdnad (8 @agpb Snmidl) &nd iodoethane

hyl'a'm no-5-(tri m xture o

uor one N) benzoi ¢ aci d
3 et hyl %%L@QG mmwlhtswmt_wz \dirpelhylénreagidelisalitrag pt 65 Cder {4 hggsdn as. 6
mol ), gy cra;.L,ea vé@%ﬂ%ﬁ-'éoo% Iﬂﬁ&@é{dﬁb%ﬁﬁréeIfﬁ{éaeeranurihelﬁmme &hRPeRRld i s

shaken #or 4 hours at g ter cooling, the mxture is evaporated to

dr ynesstoiiygss Nédﬁd@éu?ﬁ‘%@?ﬁﬁ'@e Tnee'eS'ﬂeg i treated Witk Wates and exiraced theee i n
wat er, tghgsw ﬁ.ff,teféi ﬁ]écams.nedlewasdére@ﬁbarm&zsw Hnd 'EHéeso!]\Bhﬁ%' pitate is
of f, washed wt

filtere water and dried in vacuo to give t
conpourkyaporaied afiRndergedugeg preseree. dbe resultingrgsidve isprified by golumn 2H) ;6. 39

(M 1 HuroRagrdpRy obvsilialgbi, etuent hexane / methylene chloride (1:1),
'H-NMR (400 MHz, DMSO-de, 5): 1.18 (¢, 3H); 3.10 (m, 2H); 3.85 (s, 3H); 6.46 (t, 1H); 7.02
(br. 1H); 7.29 (br.s, 1H}); 7.37 (br., 1H).

Example 17.2: 3-Ethylamino-5-(frifluoromethyl}-benzoic acid

C . A mixture of 3-ethylamino-5-(triflucromethyi)-benzoic acid methyl ester (1.38 g, 5.6 mmol),
} 5.5 mL 1M aqueous sodium hydroxide solution in 12 ml. ethanol is shaken for 4 hours at
70°C. After cooling, the mixture is evaporated to dryness under reduced pressure. The
resulting residue is dissolved in water, the pH adjusted to 5 with 1M hydrochloric acid. The
precipitate is filtered off, washed with water and dried in vacuo to give the title compound.
'H- NMR (400 MHz, DMSO-dg, §): 1.18 (, 3H); 3.10 (m, 2H); 6.39 (m, 1H); 6.99 (br.s, 1H);
7.29 (br.s, 1H); 7.36 (br.s, 1H); 13.15 (br., 1H).

Example 18 .
3-Acetylamino-N-[4-methyl-3-[[4-(3-pyridinyD-2-pyrimidinyllamino]phenvll-5-(trifluoromethyl)-

benzamide.



7.29 (b 7.36 (br.s, 1 H; 13.15 (br., 1 H). Exanple 18

3- Acet yéﬁ?ﬁﬁcﬁ%?ﬁ met hyl - 3-ff4-(3-pyridi nyl)-2-pyrimdinyllam nol phenyl | - 5-
(trifluoronmethyl)- benzam de. Case 4-32700A 27 MARCH 2007 -44

Di et hyl cyanophosphonate (Al drich, Buchs, Switzerland; 0.687MARCHRGM7DI) is
added to a stirred m xture of

4-methyl -N-[4- (3-pyridinyl)-2-pyrim di'ﬂﬁrrj -1, 3-benzenedi am ne (554 ng, 2.0
mol ), 3-acetylam no-5-(trifluoronethyl)-benzoic acid (495 ng, 2.0 mmol) and
triethylamne (1.12 nL, 8.0 nmol) in 10 nL N, N-di net hyl f ormam-de at 20C
under abiettypyandihHepipdrete (AldWdH, Buclss, iSwiizagarnd)0.6688mhotio sndb!) RMddetibean Xt ure

oxt 1 act SRS PL BB B ar e b S PR A Ao BchD o

( MySOA4) mmiot)| g-abeagilam@b Bllﬁlfleaiowﬂiyl)kﬁerﬂm&piﬂidﬁMQS nad, 2. mm) areﬂuémgllapﬂrﬁs sure

E:ﬁrg];r;'? dvzdﬁh';}gﬁ i%'::j CF@'&IJR&E g\’fﬁ rg?r H B@%rﬁnﬁ@%ﬁwpsﬁe&%ueous

am(;o ni aAfée'Ffsﬁrrmg ity fs Bk egzo"a:r theomixRirg elireatbd ith l@}ambd ?ﬁu@lﬁ%ﬂﬂc‘bﬁ df of f
under reauce ressur a t he esl € |1S.Ccr a | Se ro cetate -
hoxane Songs Db pES) Hrbpaite sh exfiitiad Wice B 3 Sectalr The CSBPGD Stedim (400
w ?l\éz’é@dﬂéc; (fg%SOZ), ﬁl%ré@ _ang Hli_)e' so%vegﬁ iS(@J,ap?*d)éd_ 6f; agd;irdgduclbd M}essgreg% ag‘fgdi 11H)
8. 24 (dHcruge Hﬁfsdugl_(- %eeﬁq@e’ Fifo'iiyfsjf i%@wgfe@?{v,cw% ?hr'gmewg(mv opsifcadghes (dd, 1
lg:D A 8i Hudr d|clal5drﬁr}["et9t]§'35/ (r(éthathﬁl'b aqub@uéan'ﬁﬁﬁmia_l T purdHactiohe Pﬂeﬁc&nbined

- Acet v] am no- ri u nme \ Z0l C acCl m xrure O )
s doe SOt RSB T DUR HUCSELp g 558 2 ghe s selalise Eome
‘arhydr iglgy) atStafe mexaaa tcsrgivb )he ﬂfe’iEbnﬁﬁo@stdi @@am%q'caAIrﬁeeébllat 22C for 14

hours. Jhe mxture en ﬁ)o rat ed ryness under reduced pressure to

give a HIMER(40 Q\M"ézn Q“@S@Tdea@e%} iz ﬁ*"ﬁl\? Qﬁﬁr%ﬁh? 8% (4, AEN ' -4 tdexblb act ed

three t7 s 7uig n@‘ H)yf @Q%W1H7hﬁ9¢@cﬂmlll-l)edo@(a r1¢9t§2@r(&1 ﬂ\@smglmwh
wat er, dried d the solvent is evapor at ed der "reduced

pr essurlé(&. f‘% ¢t é’T‘H 3&5%(d€|r db apﬁ%@dci HXM%Q@H% H*)pﬁraﬁ(ﬂew)mfioﬂédﬂﬁéﬁhl lisation

fromethyl acetate - hexane to gi ve the title conpound as a bei ge
crystal | i ne soI id, m p. 194 2200 H-NI\/R (400 MHz, DVMsSO-d6, 8): 7.80 (d, 1
xample 18. 54t ‘ -henzoicagid  13.50 (br.s, 1 H).

EX&”D' A ﬂ‘ﬁct@re &344&6@%.(1@&%&@09@%%&@ PE0E Qi 20 Afdd and acetic anhydride

(2.1 mL, 22 mmol) in 50 mL pyridine is stirred at 22°C for 14 hours. The mixture is then

evaporated o dryness under reduced pressure to give a residue which is treated with 2M
hydrochloric acid and extracted three times with ethyl acetate. The combined extracts are
washed with water, dried (MgSQ,) and the solvent is evaporated off under reduced pressure
_ to yield the crude product which is purified by recrystailisation from ethyl acetate - hexane to
C give the title compound as a beige crystaliine solid, m.p. 194-220°C.
'H-NMR (400 MHz, DMSO-d, 8): 7.80 (d, 1H); 8.27 (d, 1H); 8.35 (d, 1H); 10.46 (s, 1H);
13.50 (br.s, 1H).

Examplie 18.2: 3-Amino-5-{trifluoromethyl}-benzoic acid

A solution of 3-nitro-5-(trifluoromethyl)benzoic acid (Lancaster Synthesis GmbH; 11.75 g, 50
mmol) in ethanol (300 mL} is hydrogenated at atmospheric pressure over Raney nickel (1 g} at
40°C. The calculated amount of hydrogen is taken up after 8 hours. The mixture is then filtered
and the solvent is evaporated off under reduced pressure to yield the crude product which is
purified by recrystallisation from diethylether - hexane to give the title compound as a beige

crystalfiine solid, m.p. 134-139°C.,



A solutl n of g@#&ro S-(trifluoronethyl)benzoic acid (Lancaster Synthesis
GhbH; 1 nmml) in ethanol (300 m-) is hydrogenated at atnospheric
pressure over Raney nickel (1 g) at 40C. The cal cul ated anmount of hydrogen
is taken up after 8 hours. The mixture is then filtered ar’d MARCHRANENt is
evaporated of f under reduced pressure to yield the crude product which is
purified by recrystallisation fron1diet$®1ether - hexane to give the title
conmpound as a beige crystalline solid, mp. 134-139C. Case 4-32700A 27
MARCH 2007 -45 'H NWR (400 MHz, DVMSO-d6, 6): 5.86 (br.s, 2H); 7.02 (d,

| H) . 7. 20 iR {d0: Mz IBMED-del BY: 5861(&ré12re)bvoe(dl’rm,7éuewpﬂe) 138 (80fH);
Capsul es 5000 soft gelatin capsules, each conprising as active ingredient
0.05 ¢ JB- Inér-8¢ 1Hhe conmpounds of formula 1 nentioned in the preceding
Exanpl es, are prepared as follows: 250 g pul verized active ingredient is
suspended in 2L Lauroglykol (r) (propylene glycol laurate, Gattefosse S A,
Sai nt PE@@&E&iﬁgance) and ground in a wet pulverizer to produce a particle
size of gyatHpslids0 3 ,um 0.419 g portions of the m xture are then
introduced into soft gelatin capsules using a capsule-filling machine.
Exanpl e 20 Pharmacoki netic data The conpound of formula 1 to be tested is

formul a g:gﬁpga rance, by
first dltsgg(())lgeldii gﬂ%@kﬁé&é’ib?&&%% onegﬁ\rl\/ﬁ%ﬁec(!lltr:';](ralctrr?lEk ﬁé Etl ng with
PEG300 tcompogndadf formmde iimentioped mthwr%ewr\g Bemples ang nr/epaﬂeacasdgﬂowsr oduci ng

a clear . [

del i ver 2%8(935 S\%ﬁﬁ?& aéﬁﬁd%%"{g% s#%ﬁ%g&ggﬁgﬂ\ﬁ'\é% B’ Qé@\,@h@)ﬁ %t@cf%ﬂsab%g%par ed
i nfedi atGetiefdseé &rA, Baipt Pligsd, Frraocer)wlmtg;dumxblmrmwmpuhsanaeirmmr@dte:reeacbq]’exder ally
by*~gavage t S l fs m ce
(4 o odr o eaft P AREHTE abonmhe it b oA A S BT R BB anc
bl ood saapsudes eaing abapsubetiliby mMaehine. punct ur e |nto heparini zed tubes (ca. 30
W nmL). The aninmals are subsequently killed wi thout recovering fromthe
anesthetic. Plasma is prepared fromthe bl ood by centrifugation (10,000 g,
5 mn) &mwdmelet2er anal yzed immediately or stored frozen at - 70 C

Pharmacokinetic data

The compound of formula 1 to be tested is formulated for administration to female OF1 mice
from IFACREDQ, France, by first dissolving in N-methyl-pyrrolidone (NMP), and then by
diluting with PEG300 to a final concentration of 10 % v/v NMP: 90 % v/v PEG300, producing
a clear solution of the compound. The concentrations were adjusted to deliver a constant.
volume of 10 mi/kg body weight. The compound is prepared immediately before use. The
C formulated compound is administered perorally by gavage to provide dosages of 50 mg/kg.
At the allotted time points mice (4 at each time) are anesthetized with 3 % isoffurane in
medical oxygen and blood samples are obtained by heart puncture into heparinized tubes
(ca. 30 IU/mL). The animals are subsequently killed without recovering from the anesthetic.
Plasma is prepared from the blood by centrifugation (10,000 g, 5 min) and either analyzed
immediately or stored frozen at — 70 °C.
The plasma samples (10 — 250 uL) are e.g. spiked with 5 pL. of internal standard, mixed with
200 pL 0.1 M NaOH and 500 uL Chloroform in a 1.5 mL 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 to a second Eppendorf tube and evaporated
to dryness in a vacuum centrifuge (Speedvac 5301). The dry residue e.g. is dissolved in 250
uL of 10 % v/v Acetoniirile in water containing 0.1 % formic acid. The subsequent analysis is

carried out e.g. by high-pressure liquid chromatography/ tandem mass spectrometry



The plasma sanmples (10 - 250 pL) are e.g. spiked wwth 5 pL of internal
standarﬁas‘?ﬁ‘ﬁngo%th 200 pL 0.1 M NaCH and 500 pL Chloroformin a 1.5 nL
Eppendorf tube and shaken vigorously for 10 m nutes on an Eppendorf m xer.
Thereafter, the mixture is centrifuged (3 min at 10' 000xg37 MARETHE2WAni c
phase transferred to a second Eppendorf tube and evaporated to dryness in a
vacuum centrifuge (Speedvac 5301). The4@ry residue e.g. is dissolved in 250
pL of 10 % v/v Acetonitrile in water containing 0.1 % formc acid. The
subsequent analysis is carried out e.g. by high-pressure liquid

chr Omf\g@L@hﬂMBﬁGQﬁ@hﬁm@ﬂerﬁﬂﬁGD e (Agileat earb,&?d WWA)W?&% - 46
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e.g. byOFCEgHHiqvehR RENOR Ok b Mt alia oy fate ebfP 4 -dneteoluprRisqrapared dor

condi tltﬁ@ﬁextsﬁhﬁnée@ab@ré -84uiliFa fBPBfﬂﬁﬂ\nﬁhgoof% mé;%ur@htmn@ebﬁdmﬁre of 40
C. The colum1 ffluent is introduced tly in the 1on source of a
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ion curve is ‘constructed wt known anounts
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calcul ated froma plot of eak area tatlo e sel ected daughter ion
of the C@ﬁéﬁ%‘@ With wrwn @P@WJ@P ePmpeund ingluding p fixed aaerat efdntgmekstendargai nst

the norm r%lam‘é%ﬁém% ﬁgéde%&ed 8086458 abo@e% %éhc%u%ﬂ&% ¥§ur§<nb§rn%§ﬁlpfgs@d

usi ng QJanI nxTM software 3. M cromass, Mancheste .

Case 4 cgtg:r;r@@w from a plot of the peak area ratio of the selected daughter ion of the analyte fo the
product of its internal standard (ordinate)} against the nominal concentration (abscissa).
Regression analysis is performed using Quanlynx ™, Masslynx™: software 3.5 (Micromass,

Manchester, UK)}.
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-47 Exanple 21 In vitro inhibition data Enzymatic (c-Abl,

I nhibition data are shown in the acconpanyi ng table.

of 1C50 (in nM are expressed as a range, w thin which individual

known as ST1571 are 170 23
r-Abl, 1C50; 71 determ nati ons)'.47E><arrpI e c-Abl, 1C50(nM Bcr- Abl,

M 1 50-100 200-500 2 10 - 60 100 - 300 3 40 - 100 20 - 100 4 60 -
- 200 5 5-50 30-100 6 5-20 10-50 7 5-20 10-50 8 5-20 10-50 9
5-20 2CE8Mnp!d015-20 10-50 11 5-20 10-50 12 5-20 10-50 13 5-20 20-80 14

nM ( Bc
| C50(n
110 80

5-20 3
4-3270

fall. Corresponding nean val ues ( SEM ¥MAREH W8hpound

nNM (c-Abl,_1C50; 23 determ nations) and 198 7

16 5-20 50 - 200 17 10-70 20-60 18 13 Case

-180 . 15.5-20 50- 200
8#—3&—&&%@9&#6@“ ' 7 -48 WHAT IS CLAIMED IS: 1. A conpound of formula 1

Enzymatic (c-Abl, Ber-Abl) in vitro inhibition data are shown in the accompanying table.
Values of 1Cs; {(in nM) are expressed as a range, within which individuval ICs; measurements

- fali. Corresponding mean values (+ SEM) for the compound known as STI571 are 170 £ 23

nM (c-Abl, ICso; 23 determinations) and 198 +£7 nM (Bcer-Abl, 1Csq; 71 determinations).

Example ¢-Abl, 1Cso (M) Ber-Abl, ICs (nM)
1 50 - 100 200 - 500
2 10 - 60 100 - 300
3 40 - 100 20-100
4 60 - 110 80 - 200
5 5-50 30-100
6 5-20 10-50
7 5-20 10 - 50
8 5-20 10 -50
9 5-20 20-80
10 5-20 10 - 50
11 5-20 10 -50
12 5-20 10-50
13 5-20 20-80
14 5-20 30-180
15 5-20 50 - 200
16 5-20 50- 200
17 10-70 20 - 60
18 13




Id%?%Oda NRA/ ON-1 1 wherein R represents hydrogen and R2
represents , or RL represents NR5R6 and R2 represents hydrogen; R3
represents | ower al kyl, fluoroal kyl, hydroxyal kyl or carbanoyl; R4
represents hydrogen, | ower al kyl or hal ogen; and R5 and RG627TMaRLFE07

i ndependent |y of each other, hydrogen, js,ower alkyl, hydroxy-Iower alkyl,

| oner al koxy-1ower al kyl, Iomer acyloxy | ower aIkyI car boxy-1| ower al kyl,

| ower al koxycar bonyl - | ower al kyl, am no-1 ower aIkyI | ower al kyl am no- | ower
al kyl, di (I ower alkyl)anino-lomer al kyl, N-Iower aIkyIpiperidinyI, N- | ower
al kyl pyrrolidinyl, or Iower acyl, or RS5R6 together represent alkylene with
four, flwﬁAquS@m Mephgn atons, oxa-lower alkylene with one oxygen and

t hr ee oF‘TﬁUT‘EﬁT%ﬁﬁ—ETan or aza-lower al kylene with one nitrogen and
three orl. fAeempeUgsH iyt wherein the nitrogen atomis unsubstituted or
substituted by lower alkyl, hydroxy-lower al kyl or |ower alkoxy-I|ower

al kyl , and wherein | ower aIkerne in each case may be partially or totally
unsat urated and/ or the carbon atons of or al kyl ene may be substituted by
| ower al kyl, hydroxy or |ower al koxy; i de or a pharmaceutically
accept abl e salt of such a conpound. . #cogpodnd of forrmula 1 according to
claim1l wherein R, represents hydrgp 3 represents NRS5R6, or R
represents NRS5R6 a Mepre Eﬁse 4-32700A 27 MARCH 2007

-49 R3 represents OWeT aIk uor aal kyl , oxyal kyl or carbamoyl; R4
represents | ower kyl N apd ahd R@represent, independently of each

ot her, hydrogen, al Kyl , ~hydroxy-1ower al kyl, |ower al koxy-I|ower
aEFyI, | ower acyl oxyt!l ower al kyl, carboxy-I|ower al kyl, | ower

wherein
R, represents hydrogen and R; represents NRsRs, or R, represents NR;Rg and R;
represents hydrogen;
R, represents lower alkyl, fluoroalkyl, hydroxyalkyt or carbamoyl;
R, represents hydrogen, lower alkyl or halogen; and
Rs and R represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl,
lower alkoxy-lower alkyl, lower acyloxy-lower aikyl, carboxy-lower alkyl, lower
. alkoxycarbonyl-lower alkyl, amino-lower alkyl, lower alkylamino-lower alkyl, di(lower

C5 alkyhamino-lower alkyl, N-lower alkylpiperidinyl, N-lower alkylpyrrolidinyl, or lower acyl, or
R:R;s together represent alkylene with four, five or six carbon atoms, oxa-lower alkylene with
one oxygen and three or four carbon atoms, or aza-iower alkylene with one nitrogen and
three or four carbon atoms wherein the nitrogen atom is unsubstituted or substituted by lower
alkyl, hydroxy-lower alkyl or lower alkoxy-lower alkyl, and wherein lower alkylene in each
case may be partially or totally unsaturated and/or the carbon atoms of lower alkylene may -

be substituted by lower alkyl, hydroxy or lower alkoxy;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.
2. A compound of formula 1 according to claim 1 wherein

Ry represents hydrogen and Ro represents NRsRs, or Ry represents NR:Re and Rz

represents hydrogen;




al koxyc rbogyl-lﬁgfr al kyl, am no-|ower al kyl, |ower alkylam no-|ower alkyl,
di (1 one no-| ower al kyl, N-|ower alkylpiperidinyl, NIower
aIkyIpyrrolldlnyI or |lower acyl, or R5R6 together represent al kylene with
four, five or six carbon atons, oxa-lower alkylene with dﬁ@"éﬁ&@éﬂménd
three or four carbon atons, or aza-lower al kylene with one nitrogen and
three or four carbon atons wherein the4ﬂrtrogen atomis unsubstituted or
substituted by lower alkyl, hydroxy-lower al kyl or |ower al koxy-I|ower

al kyl, and wherein | ower alkylene in each case may be partially or totally

unsaturEtgﬁbresmlﬁ@k)wbhelkgdaﬂtttmalﬁylmils&!r@ifyalkgwwwaeﬁdmdyene may be substituted by
| ower h wé Ikl r al koxy; and a N-oxide or a pharnaceutically
accept anf eﬁ§eoﬁ IP LEHY'a2 npound. 3. A conpound of fornula 1 according to

claim my\hmfagre;ﬁiesegmpn@a@nﬂsnﬂwdreag!emr@ndwy%geapbws:eaﬂk;ﬂ iyelpdy- !?vnlmér eyl .

I eprese an re en ents tri uor onet
R4pr epr'gg’é’ﬁ? OREIoREF ?ﬁén@“ﬁg ﬂ yd%wgg%l%@g POX%H 'B%’ﬁﬁ RYEY of each ot he?/
hydlr Ogeﬁllkoiy@uﬂ:rolnzll-lkwér, alkwcﬁmmw-ld)\wveiﬂkw,lldi\ydariafkyllmiﬁb [ GRIA, th(wleri’sll kyl, : (lzvvler
acC (0)¢ r. a OX ower alr pon - wer a
G B e T N ot W T L Y e =t Y
al kyl , ReROogsthat dewa@eﬁmkﬂerrwmth feuk,ae for aubdcwu@wamhs djxaybwerodik)ﬂélﬁatwkh or
RSR6 t oget her resent . al k | ene W|th X carbon at 8m;

el ouTS SEeP GRE EE AT (e ] G, e oacine BlkSeBG Wb e dHir B e

aza- | owerecbidpliet®bon &tbn@rmenemnmﬁrnog@datbmleenmbst;fmomnbbmmeatbyn@wamer ein

t %d oy SR errigmSr Al 9o Eives PGy Rivsh SISk bheutiowRE by BNe igachal kyl ene
eac fba‘s@sfﬁaymy iarh@llypﬁ'ﬁbﬂaﬂ)lr Liysefurateet stldiof thinsabor atofith insliarailyiedadppon

atons of ene y stit ed by | ower al kyl, hydroxy or | ower
al koxy:P edﬂ‘?f)séiuﬂ? ?W@E’eb?'ﬁg B‘fng’%%’ By F" 9"}' acceptabl e salt of such a

CONMpounghd a fi-oxfdoOnpphtithadéuticanybitaeplabrcemrdlisuch 4 eoepaina.1 wherein Rl
represents hydrogen and R2 represents NR5SR6, or R, represents NRSR6 and R2

represents hydrogen; Case 4-32700A 27 MARCH 2007 -50 -3 represents
trifl um.oARbApbund of formula 1 according to claim 1 wherein

R, represents hydrogen and R represents NR;Rs, or R, represents NR;Rs and R;
represents hydrogen;
R: represents trifluoromethyi;
R, represents methyl; and
Rs and Rs represent, independently of each other, hydrogen, lower alkyl, hydroxy-lower alkyl,
lower alkoxy-lower alkyl, lower acyloxy-lower alkyl, carboxy-lower alkyl, lower
) alkoxycarbonyl-lower alkyl, amino-lower aikyl, lower alkylamino-lower alkyl, di(lower

C alkyl)amino-lower alkyl, N-lower alkyipiperidinyl, N-lower alkylpyrrolidinyl, or acetyl, or RsRg
together represent alkylene with four, five or six carbon atoms, oxa-lower alkylene with one
oxygen and three or four carbon atoms, or aza-lower alkylene with one nitrogen and three or
four carbon atoms wherein the nitrogen atom is unsubstituted or substituted by lower alkyi,
hydroxy-lower alkyl or lower alkoxy-lower atkyl, and wherein lower alkylene in each case may
be partially or totally unsaturated and/or the carbon atoms of lower alkylene may be
substituted by lower alkyl, hydroxy or lower alkoxy;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.

4. A compound of formula 1 according to claim 1 wherein
R, represents hydrogen and R; represents NR;Rg, or Ry represents NRsRs and R,

represents hydrogen;



R4 repr senta%gsé yl; and R5 and R6 represent, independently of each other,
hydr ogeaS¢ &y kyl, hydroxy-lower alkyl, anino-lower alkyl, |ower

al kyl am no-1 ower al kyl, di (I ower al kyl)am no-Ilower al kyl, NI ower

al kyl pi peridinyl, or lower acyl, or R5R6 together represent? MARGRHW7W t h
four or five carbon atons, oxa-lower alkylene with one oxygen and three or
four carbon atons, or aza-|ower alkyréﬂe with one nitrogen and three or
four carbon atons wherein the nitrogen atomis unsubstituted or substituted
by | ower al kyl, hydroxy-Iower alkyl or |ower al koxy-lower alkyl, and

wher ei NR} mpessemltkiyiflesromethygach case may be partially or totally unsaturated
and/ or %he cargon @}Pns of | ower alkylene may be substituted by | ower

al kyl ; hEPPEESF 6K VoP"ﬂ pharmaceutically acceptable salt of such a

conpounds and Ra kmemegmbpehdémWIeacﬁ othee, ydioggntlowet @kyn Hydndimle\irvéerS Bkyl,d -

represents ro an represent R or represents NRS5 an

o e cAmRonPCEH, BRgr SRpERETREAt A iR R B R N eS ot iyl

g_n?l RS aim‘!pilﬁiﬁridlii&.w;ﬁﬂewién adynmﬁnielmg‘ﬁtr}er fﬁpr%?hal{&y‘z!bﬁ w_ith_flcdrr?gwe calirbmr al kyl ;
| ower a am no-.| oOwer,., a 0 r a | peri din or ower

Coot o1 g lestobin BRehe Fiop Byt ant) FlasonPurbeni Slgm or Zedafion at ons.

orﬁ- : ove&lkyledwitie bae witiogen aad mgpgﬁnfoamdarb?m atoaw\blgeneinah@ﬁnmaﬁn athRis| ower

a ene th one nitr en. and tnhre or our ca n.ato retn . the

o b amsibit i r ubHRRET b R ST s frck it RIS Bb SRS TS by o

a|2i.-: owatd \ﬁhdﬂ%irﬂﬁ'ﬁer merhnaigwg@atcasam@ bi@krpé/rml ly bgmtwlﬁméﬂgtﬁtan&r thaa- | ower

a ene e S stiltyt 0] r . ., an OoXl de or a

pfxr/nac%rg‘?%ﬁtpw O&@%FQWF%'eﬁﬂ L%\fgﬁ%@ﬁe%b%’(?ﬂf[)ﬁﬁﬂi 6. A compound of

f Ormul aank Ables}idb ot pisartlageutichilyhedeptabidsaltr & Rues 8 Bbmpbysd.ogen and R2

‘represents NR5R6, or R, represents NRSR6 and R2 represents hydrogen; R3
represents trifluoronmethyl; R4 represents nethyl; and R5 and R6 represent,

i ndepensleAatcbinpoling aibrrmibladraccbidiigogemimneitiarkin et hyl ,  2- di net hyl am noet hyl ,

4 methyl LRl BsKl Aoyl or el Yo @NeRERY A 995L 08 e RBRRES SR, Py r ol i dino,
represents hydrogen;
Rs represents frifluoromethyl;
R, represents methyl; and
Rs and R; represent, independently of each other, hydrogen, lower aikyl, di(lower
alkyhlamino-lower alkyl, N-lower alkylpiperidinyi, or lower acetyl, or RsRs together represent
alkylene with four or five carbon atoms, oxa-lower alkylene with one oxygen and four carbon
atoms, or aza-lower alkylene with one nitrogen and three or four carbon atoms wherein the

- nitrogen atom is unsubstituted or substituted by lower alkyl, and wherein aza-lower alkylene

( may be unsaturated and/or the carbon atoms of aza-lower alkylene may be substituted by
lower alkyl;
and a N-oxide or a pharmaceutically acceptable salt of such a compound.

6. A compound of formula 1 according to claim 1 wherein

R, represents hydrogen and R, represénts NR:Rs, or R; represents NRsRs and R,
represents hydrogen;

Rs represents trifluoromethyl;

R4 represents methyl; and

Rs and R represent, independently of each other, hydrogen, methyl, ethyl, 2-
dimethylaminoethyl, 4-methyl-1-piperidinyl, or acetyl, or NRsRs together represent pyrrolidino,



-51 piperidino, norpholino, N nethylpiperazino, 1 Himdazolyl, 1

H 2- net EFP?ﬁT:’t?g PBAYI, | H4- methylimdazolyl or 1 H2,4-dinethylimndazolyl;
and a N-oxide or a phar maceutical ly acceptable salt of such a compound. 7.
A process for the synthesis of a conpound of the fornmula I2ZFRMARCHRO07TNYN \ N
\'l1 R3 INRAIT / ON1I or an N-oxide or a salt thereof, wherein the
synbols Rl, R2, R3 and R4 are as defin&#i-in claim 1, characterized in that
a conmpound of formula 2 Rl R2 2 R3 COOH wherein RL, R2 and R3 are as
defined for a conpound of formula 1, or a derivative thereof wherein the

car boxyp émuﬁo rﬁ@@'ﬂolwﬁ) Namae lpip@rr@ﬂnd aHmidazoly a¢i-2ehathjlimidazofi meqof the

forrrula 7 52 H NYN NH2 IiINR4 N 3 wherein R4
is as dE‘Ief'TY H"%P'y or ﬁ?rﬁéuﬁllﬂ"eRq_'Wﬁgz?féﬂ'nul a 1l, optionally in the presence of
a dehyghdhiNigxiag6ni phaehadBuiidilly hedaiabla sl of suieh aWohitdupdcat al yst, and
optionally in the presence of an inert solvent; where the above starting

conpounds of fornmula 2 and 3 may al so be present with functional groups in

pr ot ect pdAfRodadsfonpe epmasdis andtempbiind dfahd inmumft sal ts, provided a
salt forming group is present and the reaction in salt formis possible;

R‘l
RZ
NN N
R
s oNe] s
=N H4 O

]
N 1

or an N-oxide or a salt thereof, wherein the symbols R4, Rz, R; and R, are as defined in claim
1, characterized in that a compound of formula 2

B

COOH

wherein R4, Rz and R; are as defined for a compound of formula 1, or a derivative thereof
wherein the carboxy group —COOH is in activated form, is reacted with an amine of the
formula 3



any prote g&79@ﬁups in a protected derivative of a conpound of the formnula
1l arer é I f so desired, an obtainable conmpound of formula 1 is
converted i nt o anot her conpound of formula 1 or a N-oxide thereof, a free
conpound of formula 1 is converted into a salt, an obtai nabMARGH 208 a
conpound of fornmula 1 is converted intg the free conpound or another salt,
and/or a mxture of isoneric conmpounds Bf formula 1 is separated into the

i ndi vidual isoners. 8. A pharmaceutical conposition conprising as an active
i ngredi ent a conmpound of fornmula 1 according to claim1l or a N-oxide or a
pharmaceutical |y acceptabie salt t eof together wth a pharmaceutically
accept abl e carrier -9 und of fornmula 1 according to any one
of clains 1 to 6 or a possible tautomer thereof or of a
pharmaceutical ly of such a conpound for the preparation of
a pharmaceutical co [ or the treatnent of a disease which responds
to an inhibition of protein kinase activity.

wherein R, is as defined for a compound of the formula 1, optionally in the presence of a
dehydrating agent and an inert base and/or a suitable catalyst, and optionally in the presence

C of an inert solvent;

where the above starting compounds of formula 2 and 3 may also be present with functional
groups in protected form if necessary and/or in the form of salts, provided a salt-forming
group is present and the reaction in salt form is possibie;

any protecting groups in a protected derivative of a compound of the formula 1 are removed;

and, if so desired, an obtainable compound of formula 1 is converted into another compound
of formula 1 or a N-oxide thereof, a free compound of formula 1 is converted into a salt, an
obtainable sait of a compound of formula 1 is converted into the free compound or another
salt, and/or a mixture of isomeric compounds of formula 1 is separated into the individual

(,4 isomers.

8. A pharmaceutical composition comprising as an active ingredient a compound of formula
1 according to claim 1 or a N-oxide or a pharmaceutically accepiable salt thereof together

with a pharmaceutically acceptable carrier.

9. Use of a compound of formula 1 according to any one of claims 1 to 6 or of a N-oxide or a
possible tautomer thereof or of a pharmaceutically acceptable salt of such a compound for
the preparation of a pharmaceutical composition for the treatment of a disease which

responds to an inhibition of protein kinase activity.



