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including benign and mali nan?pro?feratlé disorders. In many cases, it has been possible

to treat diseases in vitro and in many cases in vivo, such as proliferative disorders, by

making use of PK inhibitors.

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 com-
pounds that are useful as PK inhibitors and thus in the treatment of these PTK related dis-
eases. What is required are new classes of pharmaceutically advantageous PK inhibiting

compounds.

General Description of the Invention

It has now been found that various compounds of the diaryl urea derivative class show inhi-
bition of a number of protein tyrosine kinases. Among the advantages, a good bioavailability
and, especially where substituents at the ring with A and A’ in formula | or * given below are
present, lower accessibility to metabolism are to be mentioned. The compounds of formula |
or I*, described below in more detail, especially show inhibition of one or more of the



follow ng protein tyrosine kinases: c-Abl, Bcr-Abl, the receptor tyrosine
ki nases FIt3, VEG-R or c-Kit, as well as conbinations of tow or nore of

t hese; i rwohg/ogese of novel diaryl urea derivatives accoPdirmpos/aseshe

i nvention, the conpounds are appropriate for the inhibition of these

and/ or other protein tyrosine kinases, -&pecially those nenti oned above
and/or, in addition, the non-receptor tyrosine kinase Raf, and/or for the
inhibition of nutants of these enzynes, especially of Bcr-Abl, for exarrpl e
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Detailed Description of the Invention

The invention especially relates to the use of diaryl urea derivatives that are compounds of

the formula |
(CHy),
X N_ _z
R S Yoo ©
.A\¢A' \ 0]
(Y2 R

wherein G is either not present, lower alkylene or C3-Cscycloalkylene and Z is a radical of the

formula la

$ R, (1)

Ry

or G is not present and Z is a radical of the formula b

R1
R, (Ib)

Ry
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riso0tob5 Xis NRif pis 0, wherein Ris hydrogen or an organic
noiety, or if pis 2 or 3, Xis nitrogen which together with (CH2)p and
t he bondswoapnerented in dotted (interrupted) l|ines (incl edirmpo3/odses at ons
to which they are bound) fornms a ring, or X is CHK wherein Kis |ower

al kyl or hydrogen and p is zero, with th®-proviso that the bonds
represented in dotted lines, if pis zero, are absent; Yl is O S or CHz;
Y2 is O, Sor NH with the proviso that (Yi)n (Y2)m does not include 0-0,

S-S, NH- Oa js\bh SN OF NSs @2l QURN or RESH. Wit b pré¥fso Rat ﬁda%d?g ihdr GHEPATIERS Y O

the others, i1s hydrogen or an Inorganic or organic noi or any

t hem togeIahehe N-GIQTI a | ower al kyl ene-di oxy bri dge bound via the oxygen

at ons, r}gl 1 2remsu ning one of these noieties is hydrogen or an inorganic
or organlg i“éty; and R4 (if present, that is, if r is not zero) is an

i norgani onas 0,orgad)i ¢ noi ety; or a tautoner ther eof ; or a pharmaceutically
accept abl e gt tshereof; in the treatnment of protein kinase (especially
tyrosi ne %'P i% °ki nase) dependent diseases or for the manufacture of
phar rracem:sOad>5porrpositi4ons for use in the treatnent of said disea- ses,
met hods rivatives in the tre
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treat nent, of, sai d éleﬁ%es QOU@QZEq\J’IemI on further also relates to the use

or di arylthﬁﬁg’ysdtgrw Lare M3&d""Ihove, wherein the diaryl urea
derivativwe is a corrpound of the fornmula 1* WO 03/099771 PCT/ EPO3/ 05634 -4

m b7 Kk Wpstein  apat el wiiookp 8 RUSZE. der i ned above for s
conpound wifh thepravisd that the bonds represented in dotted lines, if p is zero, are absent;
Y;is O, S or CHy;
Y, is O, S or NH;
with the proviso that (Y1).-(Y2)m does not include O-O, S-S, NH-O, NH-S or S-O groups;
each of Ry, Ry, Rz and Rs, independently of the others, is hydrogen or an inorganic or
organic moiety or any two of them together form a lower alkylene-dioxy bridge bound via the
oxygen atoms, and the remaining one of these moieties is hydrogen or an inorganic or
organic moiety;
and Ry (if present, that is, if r is not zero) is an inorganic or organic moiety;
or a tautomer thereof;
or a pharmaceutically acceptable salt thereof;

in the treatment of protein kinase (especially tyrosine protein kinase) dependent diseases or
for the manufacture of pharmaceutical compositions for use in the treatment of said disea-
ses, methods of use of diaryl urea derivatives in the treatment of said diseases, pharmaceu-
tical preparations comprising diaryl urea derivatives for the treatment of said diseases, diaryl
urea derivatives for use in the treatment of said diseases.

The invention further also relates to the use or diaryl urea derivatives as described above,
wherein the diaryl urea derivative is a compound of the formula I*



or a tautoner thereof; or pharmaceutically acceptable salts thereof. The

i nvention especially relates to novel diaryl urea derivatives, especially a
conmpound we-03logwred from t he conpounds of the formula | oPCIEPOII0IcBE

Exanpl es, or a salt thereof, especially (i) the novel conpounds of the
formula | wherein Ais CH Nor N->Oamd A is Nor N-N>O wth the proviso
that not nore than one of A and A can be N>C nis 1 or 2; mis 0, 1 or
2, pis 0, 2or 3 risl1ltob5 Xis NRif pis 0, wherein Ris hydrogen
or an organic noiety, or if pis 2 ey X is nitrogen which together with
(CH2) p and the bonds represented H‘ d@Pted i nt erruFE)t ed) lines (including
the atons to which they are bound) forgz; h the proviso that if X
is NH, each of R4, R >1, is a noiety as

defi ned abovdRy ﬁmﬁlng @ bo dt rest @9 formula | via a
-C(=0 -, -C(NR)- chge Vis CKxherein Kis |ower alkyl
or hydrogen and p |s zero vm(t@)mt he prgal sot e bonds represented in
dotted lines, if pis zero, are absent; Y1 R§ 0, S2or CH2; Y2 is 0, Sor NH,
with the provi so that (Yi)n (Y2)m does not include 0-0, S-S, NHO, NHS or
S-0 groups; WO 03/099771 PCT/ EP0O3/05634 -5 each of Rl, R2, R3 and R5,
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bound vi a:om»euoetyigfermdad:ms and the remai ning one of these noieties is

hydr ogen eQ@d?‘C or organic noiety, with the proviso that if Gis
not preseo(rP]t tgtﬁqgn%P?{s a radical of the formula la, R, R2 and R3 cannot all
be hydr ogephamhogiti¢ally pecepiahl¢ealtsghergioko that if one of Rl1, R2 and R3 is
hal o or |ower alkyl-sulfonyl, the other two cannot both be hydrogen; R4 is
an inorganic or organic noiety, with the proviso that if nis 1, mis 0, p
is 0, r iEhelinvextios espdgjally relatesdo noyeil dlandurqa@ammvean@spgcnaﬁyacpa@iou%ﬂl S&f the

formula ll@cte&?ﬂomttﬂg%rlﬂsf)uﬁ’&stcn tﬁé‘ﬁ)rmula | or I* in the Examples, or a salt thereof,
especially

(i) the novel compounds of the formula | wherein

Ais CH, N or N—>O and A’ is N or N—O, with the proviso that not more than one of A and A’
can be N-O;

nis1or2;

mis 0, 1or2;

pis 0, 2o0r3;

ris 1to 5;

X is NR if p is 0, wherein R is hydrogen or an organic moiety, or if p is 2 or 3, X is nitrogen
which together with (CH.), and the bonds represented in dotted (interrupted) lines (including
the atoms to which they are bound) forms a ring,

with the proviso that if X is NH, each of Ry, independently of the others if r>1, is a moiety as
defined above under formula | but not bound to the rest of formula | via a -C(=0)-, -C(NR)-
or -S(O,)- bridge,

or

X is CHK wherein K is lower alkyl or hydrogen and p is zero,

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y,is O, S or CHz;

Y, is O, S or NH;

with the proviso that (Y;),-(Y2)n does not include O-O, S-S, NH-O, NH-S or S-O groups;



benzene ring containing A and A, does not form nethyl pyridinyl,

2- hydroxy-pyridin-4-yl or 1- H 2-oxo0-1, 2-di hydropyridin-4-yl; and G and Z
have t he wopanioggg3l gi ven above under formula |; or a taut ®@ceErEpoliersenf; or
pharmaceutically acceptable salts thereof; and (ii) the novel conpounds of
the formula 1* wherein Ais CH Nor N=83and A is Nor NN>O wth the
proviso that not nore than one of A and A can be NA*Q nis 1, mis O0; p
is 0, 2o0or 3; risl, Xis NRif pis 0, wherein Ris hydrogen or |ower
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Al kanoyl ShE2 U 18 mrRYnGY Bho AR noBE BB phenyl am no. especi al |y
p- hydr ox yop betaytomet thereadymi no- | ower al kyl - oxyphenyl -ami no, especial ly
sul | anoy L RERAacH Y BEPRS FoRaRoRaRRS. ~ ebpectaily oo oY
4- car banoyl phenyl am no, [N (hydroxy-I|ower al kyl)-carbanoyl]-phenyl am no,
especi al I(ﬁ/) RS S@JJ‘X&F\S&‘ e ¥ s BAnaTPYhdrein
Ais CH, N or N-»0O and A’ is N or N—O, with the proviso that not more than one of A and A’
can be N—O;
nis1;
m is 0;
pis0, 2or3;
ris 1;
Xis NRif pis 0, wherein R is hydrogen or lower alkyl, or if p is 2 or 3, X is nitrogen which
together with (CH,), and the bonds represented in dotted (interrupted) lines (including the
atoms to which they are bound) forms a ring, or
X is CH; and p is zero,
with the proviso that the bonds represented in dotted lines, if p is zero, are absent;
Y1 is O or CHy;
each of Ry, Rz and R; independently of the others, is hydrogen, lower alkyi, halo, especially
bromo or chloro, halo-lower alkyl, especially trifluoromethyl, lower alkoxy, especially metho-
xy, halo-lower alkoxy, especially 2,2,2-trifluoroethoxy, phenyl, piperidyl, especially piperidin-
1-yl, piperazinyl, especially piperazin-1-yl, morpholinyl, especially morpholine, thiomorpho-
linyl, especially thiomorpholino, or any two of them together form a lower alkylene-dioxy
bridge bound via the oxygen atoms, and the remaining one of these moieties is hydrogen or
one of the moieties mentioned, with the proviso that Ry, R> and R; cannot all be hydrogen



phenyl ami no, or halo, especially chloro; and R5 is hydrogen, |ower alkyl or
hal o, especially hydrogen; or a tautonmer thereof; or pharmaceutically
accept ablwogalo9w7t her eof ; to pharmaceutical preparati ons ECEEPOFIFGH t hese
novel diaryl urea derivatives or pharnma- ceutically acceptable salts

t hereof, processes for the manufacture -&@-the novel diaryl urea
derivatives or pharnmaceutically acceptable salts thereof, the use or

nmet hods of use of the novel diaryl urea derivatives or pharmaceutically
accept abl t i b I NRR%@ i
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tautomers are the pyridin-on-yl or pyrimdin-on-yl fornms of conpounds
wherein R4 is hydroxy and the other noieties are defined as for conpounds

of the fdhegeaetal rmiused Begintieforelayd hereinafter preferably have, within this disclosure,
the following meanings, unless otherwise indicated:

The prefix "lower" denotes a radical having 1 up to and including a maximum of 7, especially
1 up to and including a maximum of 4 carbon atoms, the radicals in question being either li-
near or branched with single or multiple branching. Lower alkyl, for example, is methyl, ethyl,
n-propyl, sec-propyl, n-butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, n-hexyl or n-heptyl.

Where the plural form is used for compounds, salts, pharmaceutical preparations, diseases -
and the like, this is intended to mean also a single compound, salt, or the like.

Halo(geno) is preferably iodo, bromo, chloro or fluoro, especially fluoro, chloro or bromo.

In view of the close relationship between the diaryl urea derivatives in free form and in the
form of their salts, including those salts that can be used as intermediates, for example in



Where "a conpound ..., a tautoner thereof; or a salt thereof' or the |ike
Is nmentioned, this neans "a conpound ..., a tautonmer thereof, or a salt of
t he conpowod3o997rhe tautomer”. Any asynmetric carbon at omCrEpodesept esent
inthe (R-, (S)- or (R S)-configuration, pre- ferably in the (R)-
(S)-configuration. Substituents at a ri-my at atons with saturated bonds
may, if possible, be present incis- (_ Z-) or trans (= E-) form The
conmpounds nmay thus be present as mixtures of isoners or preferably as pure
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groups are present nono- or poly-acid addition salts may be formned.
Conmpounds havi ng aci di ¢ groups, a carboxy group or a phenolic hydroxy
group, nmanyfeeymmetiRi erb@ atenmmay bepeaskhin tisel (R)-,4S)-0rR(S)- dmﬁ@hratMn pkdal i ne
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NN - 0 OUSRpTb R EIRLIES OF oM B B G 85 PU1E prae BogEl Ry “EBHpRla PR i ng
bot h aci dizstex86nbdorpuey engrtiom@rs.f orminternal salts. For the purposes of

I solation or purification, as well as in the case of conpounds that are
used further as internediates, it is also possible to use pharnaceutically

unaccept &ite afpreferably the pharmaceutically acceptable salts of the diaryl urea derivatives, es-
pecially of compounds of the formula | or I* if they are carrying salt-forming groups.

Salt-forming groups are groups or radicals having basic or acidic properties. Compounds ha-
ving at least one basic group or at least one basic radical, for example amino, a secondary
amino group not forming a peptide bond or a pyridyl radical, may form acid addition salts, for
example with inorganic acids, such as hydrochloric acid, sulfuric acid or a phosphoric acid,
or with suitable organic carboxylic or sulfonic acids, for example aliphatic mono- or di-carbo-
xylic acids, such as trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, succinic
acid, maleic acid, fumaric acid, hydroxymaleic acid, malic acid, tartaric acid, citric acid or
oxalic acid, or amino acids such as arginine or lysine, aromatic carboxylic acids, such as
benzoic acid, 2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid, salicylic acid, 4-aminosalicylic
acid, aromatic-aliphatic carboxylic acids, such as mandelic acid or cinnamic acid, hetero-



e.g. the picrates. Only pharmaceutically acceptable, non-toxic salts may be
used for thera- peutic purposes, however, and those salts are therefore

pr ef er r edwOAn/om7gani ¢ noi ety R is preferably unsubstitut e®COrEPSSIB4 t ut ed
al kyl, unsubstituted or substituted al kenyl, unsubstituted or substituted
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substituted cycl oal kenyl; preferred is unsubstituted al kyl. "Substituted"
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“Substituted”, whereever used for a moiety, means that one or more hydrogen atoms in the
respective moiety, especially up to 5, more especially up to three, of the hydrogen atoms are
replaced independently of each other by the corresponding number of substituents which
preferably are independently selected from the group consisting of lower alkyl, for example
methyl, ethyl or propyl, halo-lower alkyl, for example trifluoromethyl, C¢-C1g-aryl, especially
phenyl or naphthyl (where C¢-Cig-aryl, especially phenyl or napthyl, is unsubstituted or sub-
stituted by one or more, especially up to three moieties selected from halogen, carboxy,
lower alkoxycarbonyl, hydroxy, lower alkoxy, phenyl-lower alkoxy, lower alkanoyloxy, lower
alkanoyl, amino, N-lower alkylamino, N,N-di-lower alkylamino, N-phenyl-lower alkylamino,
N,N-bis(phenyl-lower alkyl)-amino, lower alkanoylamino, halo, halo-lower alkyl, e.g. trifluoro-
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cyano-| ower al kyl, such as cyanonet hyl,-@nd cyano. It goes wi thout saying
that substitutents are only at positions where they are chemcally
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the art being able to decide (either experimentally or theoretically) without inappropriate
effort which substitutions are possible and which are not. For example, amino or hydroxy
groups with free hydrogen may be unstable if bound to carbon atoms with unsaturated (e.g.
olefinic) bonds.

Alkyl preferably has up to 20, more preferably up to 12 carbon atoms and is linear or bran-
ched one or more times; preferred is lower alkyl, especially C;-C4-alkyl, in particular methyl,
ethyl or n-propyl. Alkyl is unsubstituted or substituted, preferably by one or more substituents
independently selected from those mentioned above under “Substituted”. Unsubstituted al-
kyl, preferably lower alkyl, is especially preferred as an organic moiety R.



preferably are not bound to carbon atons that participate at a triple bond,
and al so other subtituents that are not sufficiently stable are preferably
excl uded.wOnswisri t ut ed al kynyl, in particul ar C2- C7-al KPayIEP03/65634
preferred. Aryl preferably has a ring systemof not nore than 16 carbon
atons, is preferably nono-, bi- or triei@yclic, and is unsubstituted or
substituted preferably as defined above under "Sub- stituted". Preferably,
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Aryl preferably has a ring system of not more than 16 carbon atoms, is preferably mono-, bi-
or tric-cyclic, and is unsubstituted or substituted preferably as defined above under “Sub-
stituted”. Preferably, aryl is selected from phenyl, naphthyl, indenyl, azulenyl and anthryl, and
is preferably in each case unsubstituted or lower alkyl, especially methyl, ethyl or n-propyl,
halo (especially fluoro, chloro, bromo or iodo), halo-lower alkyl (especially trifluoromethyl),
hydroxy, lower alkoxy (especially methoxy), halo-lower alkoxy (especially 2,2,2-trifluoroetho-
xy), amino-lower alkoxy (especially 2-amino-ethoxy), lower alkyl (especially methyl or ethyl)
carbamoyl, N-(hydroxy-lower alkyl)-carbamoy! (especially N-(2-hydroxyethyl)-carbamoyl)
and/or sulfamoyl-substituted aryl, especially a corresponding substituted or unsubstituted
phenyl.



pht hal azi nyl , napht hyridi nyl, quinoxalyl, quinazolinyl, quinazolinyl,

cinnolinyl, pteridinyl, carbazolyl, P-carbolinyl, phenanthridinyl,
acri di nylwopat9errdi nyl , phenant hrol i nyl, furazanyl, phen®zirmpb3/05634
phenot hi azi nyl , phenoxazi nyl, chronenyl, isochromanyl and chromanyl, each

of these radicals being unsubstituted-dt-substituted by one to two

radi cal s selected fromthe group consisting of |ower alkyl, especially

met hyl or tert-butyl, |ower al koxy, especially methoxy, and hal o,
especially bromo or chloro. Unsubstituted heterocyclyl, especially

pi peridyl, piperazinyl, thionorpholino or norpholino, is preferred.
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unsubst i tbgpgﬁurgpﬁs gme{‘%?t %@-pg[rg@t:?}/}r&l&lhéﬁgoglﬁylt @*E@Eﬂgwwﬁgﬁﬁﬁm ed
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carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, furazanyl,
phenazinyl, phenothiazinyl, phenoxazinyl, chromenyl, isochromanyl and chromanyl, each of
these radicals being unsubstituted or substituted by one to two radicals selected from the
group consisting of lower alkyl, especially methyl or tert-butyl, lower alkoxy, especially
methoxy, and halo, especially bromo or chioro. Unsubstituted heterocyclyl, especially
piperidyl, piperazinyl, thiomorpholino or morpholino, is preferred.

Cycloalkyl is preferably C5-Cyq-cycloalkyl, especially cyclopropyl, dimethylcyclopropyl, cyclo-
butyl, cyclopentyl, cyclohexyl or cycloheptyl, cycloalkyl being unsubstituted or substituted by
one or more, especially 1 to 3, substitutents independently selected from the group consis-
ting of the substituents defined above under “Substituted”.
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An organic moiety is preferably alkyl, especially lower alkyl, such as methyl, ethyl or propyl,
halo-lower alkyl, such as trifluoromethyl, lower alkoxy, such as methoxy, halo-lower alkoxy, .
such as 2,2,2-trifluoroethoxy, halo, such as chloro or bromo, phenyl, phenylamino, hydroxy-
phenyl-amino, such as 4-hydroxyphenylamino, amino-lower alkyl-oxyphenylamino, such as
[4-(2-aminoethyl)oxy]-phenyl-amino, carbamoylphenyl-amino, such as 4-sulfamoyl-phenyl-
amino, [N-(hydroxy-lower alkyl)-carbamoyl]-phenyl-amino, such as {N-[4-(2-hydroxyethyl)-
carbamoyl]-phenyl}-amino, 5- or 6-membered saturated heterocyclyl with 1 or 2 heteroatoms
selected from the group consisting of N, O and S, especially piperidyl, such as piperidin-1-yl,
piperazinyl, such as piperazin-1-yl, morpholinyl, such as morpholino, or further
thiomorpholinyl, such as thiomorpholino.



bel ow under these specific tyrosine protein kinases. O her kinases of
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and addi tcammposition® farlusesn thedfeahent@s said tdisErbéPaudtiaods)af use iohdiatyhieea deri-
vatives in the treatment of said diseases, pharmaceutical preparations comprising diaryl urea
derivatives for the treatment of said diseases, and diaryl urea derivatives for use in the treat-
ment of said diseases, as appropriate and expedient, if not stated otherwise. In particular,
diseases to be treated and are thus preferred for USE of a compound of formula | or I* are
selected from (especially tyrosine) protein kinase dependent (“dependent” meaning also
“supported”’, not only “solely dependent”) diseases mentioned below, especially correspon-
ding proliferative diseases, more especially diseases that depend on ras, Abl, VEGF-
receptor tyrosine kinase, Fit3, and/or Ber-Abl activity, especially the diseases mentioned
below under these specific tyrosine protein kinases. Other kinases of interest include PDGF
receptor, c-KIT or EphB4 receptor.

In the novel diaryl urea derivatives of the formula | or I* in the examples, or salts thereof, or
the novel compounds of the formula | or I*, the proviso that if X is NH, each of R,, indepen-
denﬂy of the others, is a substituent not bound to the rest of formula | or I*, respectively, via



test system conpounds of the forrmula I or 1* show I C50 val ues of
inhibition in the range of 0.001 to 100 M wusually between 0.05 and 5 M
WO 03/ 099wWo3R®TIEPO3/ 05634 -15 The inhibition of VEG- i méwaPd3/ezseept or

aut ophosphoryl ati on can be confirmed with a fur- ther in vitro experinents
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fetal calf serum— FCS) in 6-well cell-culture plates and incubated at 37C
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using 30 pg/mL poly-Ala,Glu,Lys, Tyr-6:2:5:1 (Poly-AEKY, Sigma P1152) in the presence of 1
% DMSO. Reactions are terminated by adding 10 pL of 250 mM EDTA and 30 pL of the re-
action mixture is transferred onto Immobilon-PVDF membrane (Millipore, Bedford, MA, USA)
previously soaked for 5 min with methanol, rinsed with water, then soaked for 5 min with 0.5
% HsPO, and mounted on vacuum manifold with disconnected vacuum source. After spot-
ting all samples, vacuum is connected and each well rinsed with 200 pL. 0.5 % H3PO4. Mem-
branes are removed and washed on a shaker with 0.5 % HsPO, (4 times) and once with -
ethanol. Membranes are counted after drying at ambient temperature, mounting in Packard
TopCount 96-well frame, and addition of 10 uL/well of Microscint TM (Packard). Using this
test system, compounds of the formula | or I* show ICs, values of inhibition in the range of

0.001 to 100 uM, usually between 0.05 and 5 pM.



the formula I or 1* here show an I1C50 in the range of 0.0003 to 20 M
preferably between 0.001 and 10 M WD 03/099771 PCT/ EPO3/ 05634 -16 In
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with an antiphosphotyrosine antibody coupled with alkaline phosphatase (PY20:AP from
Zymed). The (plates are washed again and the) binding of the antiphosphotyrosine antibody
to the captured phosphorylated receptor is then demonstrated using a luminescent AP sub-
strate (CDP-Star, ready to use, with Emerald 1I; Applied Biosystems). The luminescence is
measured in a Packard Top Count Microplate Scintillation Counter. The difference between
the signal of the positive control (stimulated with VEGF) and that of the negative control (not
stimulated with VEGF) corresponds to VEGF-induced VEGF-R2 phosphorylation (= 100 %).
The activity of the tested substances is calculated as percent inhibition of VEGF-induced
VEGF-R2 phosphorylation, wherein the concentration of substance that induces half the
maximum inhibition is defined as the ICs, (inhibitory dose for 50% inhibition). Compounds of
the formula | or I* here show an ICy, in the range of 0.0003 to 20 uM, preferably between

0.001 and 10 pM.



ried by the bacteria) are blue. Single white colonies are picked and viral
DNA (bacmd) is iso- lated fromthe bacteria by standard plasmd

puri fi catwon3psoecedures. Sf9 or Sf21 cells (Anmeri WO 03/ 0PQTEP03/05634

PCT/ EPO3/ 05634 -17 can Type Culture Collection) are then transfected in
flasks with the viral DNA using Cellfeetén reagent. Determ nation of small
scale protein expression in Sf9 cells: Virus containing nedia is collec-
ted fromthe transfected cell culture and used for infection to increase
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Menbra- nes are renoved and washed 4 x on a shaker with 1.0 % H3PO4, once

with ethanol. Mem branes are counted after drying at ambient tenperature,
mount i ng Fi kiRasK MhibittARSaLRmA€d as follows: The baculovirus donor vector pFbacG01

(GIBCO) is used to generate a recombinant baculovirus expressing the amino acid region

amino acids 563-993 of the cytoplasmic kinase domain of human Flt-3. The coding sequen-
ce for the cytoplasmic domain of FIt-3 is amplified by PCR from human c-DNA libraries
(Clontech). The amplified DNA fragments and the pFbacG01 vector are made compatible for
ligation by digestion with BamH1 and HindlIl. Ligation of these DNA fragments results in the
baculovirus donor plasmid Fit-3(1.1). The production of the viruses, the expression of pro-
teins in Sf9 cells and the purification of the GST-fused proteins are performed as follows:
Production of virus: Transfer vector (pFbacG01-Flit-3) containing the Fit-3 kinase domain is
transfected into the DH10Bac cell line (GIBCO) and the transfected cells are plated on selec-
tive agar plates. Colonies without insertion of the fusion sequence into the viral genome (car-
ried by the bacteria) are blue. Single white colonies are picked and viral DNA (bacmid) is iso-
lated from the bacteria by standard plasmid purification procedures. Sf9 or Sf21 cells (Ameri-



wel | frame, and addition of 10 L/well of Mcroscint TM (Packard). |C50

val ues are calculated by |inear regression analysis of the percentage
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0.01, 0.1, 1 and 10 M. One unit of protein kinase activity is de- fined as
1 nnol e of 33P ATP transferred from[y3BfR] ATP to the substrate protein per
m nute WO 03/099771 PCT/ EPO3/ 05634 -18 per ng of protein at 37 C. The
conpounds of the formula | or 1* here show I C50 values in the range
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aspirati dmgﬁ-wbll pigtes at amblent temperature for 20 min under conditions descrlbed below and

terminated by the addition of 20 uL of 125 mM EDTA. Subsequently, 40 pL of the reaction
mixture is transferred onto Immobilon-PVDF membrane (Millipore, Bedford, MA, USA) pre-

viously soaked for 5 min with methanol, rinsed with water, then soaked for 5 min with 0.5 %
HsPO, and mounted on vacuum manifold with disconnected vacuum source. After spotting
all samples, vacuum is connected and each well rinsed with 200 pL. 0.5 % H3PO4. Membra-
nes are removed and washed 4 x on a shaker with 1.0 % H;PO,, once with ethanol. Mem-
branes are counted after drying at ambient temperature, mounting in Packard TopCount 96-
well frame, and addition of 10 pl/well of Microscint TM (Packard). IC5, values are calculated
by linear regression analysis of the percentage inhibition of each compound in duplicate, at
four concentrations (usually 0.01, 0.1, 1 and 10 uM). One unit of protein kinase activity is de-

fined as 1 nmole of ¥*P ATP transferred from [y**P] ATP fo the substrate protein per minute
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cedure. The test compounds of formula | or I* are treated analogously. For the assay,
200’000 32D-hcr/abl cells in 50 pl are seeded per well in 96 well round bottom tissue culture
plates. 50 ul per well of serial threefold dilutions of the test compoun are added to the cells in
triplicates. The final concentration of the test compound range e.g. from 5 uM down to 0.01
pM. 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
rom (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 pl
lysis buffer (50 mM Tris/HCI, pH 7.4, 150 mM sodium chloride, 5 mM EDTA, 1 mM EGTA, 1
% NP-40 (non-ionic detergent, Roche Diagnostics GmbH, Mannheim, Germany), 2 mM
sodium ortho-vanadate, 1 mM phenylmethyl sulfonylfluoride, 50 pg/ml aprotinin and 80 pg/mi
leupeptin) and either used immediately for the ELISA or stored frozen at —20 °C until usage.



formula | or I* also inhibit other tyrosine protein kinases that are

I nvolved in the signal trans- m ssion nediated by trophic factors, for
exanpl e kwpases7of the src kinase fam |y, such as especi ZCITEPOHES684 Sr C
ki nase, menbers of the PDGF receptor tyrosine protein kinase famly, for
exanpl e the PDG- receptor (PDGF-R), c-Ki1B- VEG--R and/or FG--R, all of
which play a part in growh regulation and transformation in animal,
especially mamal cells, including WO 03/099771 PCT/ EP03/ 05634 -20 human
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present in these cells. The activity of the compound in the ber-abl kinase activity is expres-

sed as percent reduction of the ber-abl phosphorylation. The values for the 1C5, are determi-

ned from the dose response curves by graphical inter- or extrapolation. The compounds of

the formula | or I* here preferably show ICs, values in the range from 20 nM to 200 puM.

In addition to or instead of inhibiting the above-mentioned protein kinases, the compounds of
formula | or I* also inhibit other tyrosine protein kinases that are involved in the signal trans-
mission mediated by trophic factors, for example kinases of the src kinase family, such as
especially the c-Src kinase, members of the PDGF receptor tyrosine protein kinase family,
for example the PDGF receptor (PDGF-R), c-Kit, VEGF-R and/or FGF-R; all of which play a
part in growth regulation and transformation in animal, especially mammal cells, including



Vascul ar endothelial growth factor receptor-2 (VEG--R2; KDR) is selectively
expressed on the primary vascul ar endotheliumand is essential for normal
vascul ar wewahgpnent. In order to grow beyond m ninmal si PET/HPOOT634 MUSTE
generate new vascul ar supply. Angi ogenesis, or the sprouting of new bl ood
vessels, is a central process in the gr@dh of solid tunors. For WO

03/ 099771 PCT/ EP0O3/ 05634 -21 many cancers, the extent of vascul arization
of a tum)r is a negative prognostic indicator signifying aggressive
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i dentifi é%?sséaeﬁi’&ﬁ §)6199?)3nt ial therapeutic targets, including the receptor
tyrosi ne ki nases for the angiogenic factor vascul ar endothelial growth
factor (VEGF) (see Zeng et al., J. Biol. Chem 276(35), 32714- 32719
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solid cancers and is mutated in 30 % of all human cancers. The endogenous GTPase acti-
vity, if alleviated in ras mutated cancer cells, mediates constitutive growth signals to down-
stream effectors such as raf kinase. Inhibiting the raf kinase signalling pathway can therefore
be used for inhibiting the effect of active ras. The diaryl urea derivatives useful according to
the present invention, especially the compounds of formula | or I*, as ras inhibitors are thus
especially appropriate for the therapy of diseases related to ras overexpression or

overactivity.

Vascular endothelial growth factor receptor-2 (VEGF-R2; KDR) is selectively expressed on
the primary vascular endothelium and is essential for normal vascular development. In order
to grow beyond minimal size, tumors must generate new vascular supply. Angiogenesis, or
the sprouting of new blood vessels, is a central process in the growth of solid tumors. For



(see Tse et al., Leukem a 15(7), 1001-1010 (2001); Tonoki et at., Cancer
Chenot her. Pharnmacol. 48 (Suppl. 1), S27-S30 (2001); Birkenkanp et al.,
Leukem a WB(022397711923- 1921 (2001); Kelly et al., Neopl asipeaTFPI)363810- 318
(2002)). WD 03/099771 PCT/ EP0O3/05634 -22 In chronic nyel ogeous | eukem a
(CM), a reciprocally balanced chronosopal translocation in hematopoietic
stemcells (HSCs) produces the BCR-ABL hybrid gene. The |atter encodes the
oncogeni ¢ Bcr-Abl fusion protein. Wereas ABL encodes a tightly regul ated
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antitunor activity of conpound or- mula | or I* in vivo: The in
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(ATCC: HT822 or ZR— 75- ATCC. CRL150  .the estrogen- |nde enden breast
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carci no%mmlag)lafwgspe%mplmdam coI on-carci nona Col o 205 (ATCC CCL222);
glioblastoma cell lines, such as the glioblastomas U 87M5 (ATCC HTB14) or

U-373MG (ATCC: HTB17); Iung carC| noma cell lines, such as the "small cell
| ung car @ItBQF‘IﬂE) hk@I robiﬁ@ k(né§ l(_arsl_pb'&%ll %Xpr@&sé‘eﬁhh@%%do@ﬁ@@rod@ﬁﬁéﬂ@lls affl the

| ung carci nona -
in progenltors of the Iymph01d and myeloid series. Aberrant expression of the FIt3 gene has

been documented in both adult and childhood leukemias including AML (acute myelogenous
leukemia), AML with trilineage myelodysplasia (AML/TMDS), ALL (acute lymphoblastic leu-
kemia), CML (chronic myelogenous leukemia) and myelodysplastic syndrome (MDS), which
are therefore the preferred diseases to be treated with compounds of the formula I or I*.
Activating mutations in FIt3 have been found in approximately 25 to 30 % of patients with
AML. Thus there is accumulating evidence for the role of FIt3 in human leukemias, and the
diaryl urea derivatives useful according to the invention, especially the compounds of the
formula | or I*, as Flt3 inhibitors are especially of use in the therapy of this type of diseases
(see Tse et al., Leukemia 15(7), 1001-1010 (2001); Tomoki et al., Cancer Chemother.
Pharmacol. 48 (Suppl. 1), S27-S30 (2001); Birkenkamp et al., Leukemia 15(12), 1923-1921
(2001); Kelly et al., Neoplasia 99(1), 310-318 (2002)).



skin tunmor cell lines, such as the nelanomas Hs294T ( ATCC. HTB140) or A375
(ATCC. CRL1619); tunor cell lines fromthe genitourinry systenms, such as
t he ovariwb osaswirnona N H Ovcar3 (ATCC. HIB161), as wel | pa3/RPh®0BBOHSE at e
car zi nomas DU145 ( ATCC: HTB81) or WO 03/099771 PCT/ EP03/05634 -23 PC 3
(ATCC. CRL1435), or the bl adder carci ne@a-T24 (ATCC. HTB4); epithelial
carci nomas, such as the epithelial carcinoma KB31;, or (especially with
regard to | eukem as) K562 cells (Anerican Type Culture Collection,
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There are also experiments to demonstrate the antitumor activity of compounds of the for-
mula | or I* in vivo: The in vivo antitumor activity is tested, for example, using breast
carcinoma cell lines, such as the the human estrogen dependent breast carcinoma MCF-7
(ATCC: HTB22) or ZR-75-1 (ATCC: CRL1500), or the estrogen-independen breast
carcinomas MDA-MB468 (ATCC: HTB132) or MDA-MB231 (ATCC: HTB26); colon
carcinoma cell lines, such as the colon-carcinoma Colo 205 (ATCC: CCL222); glioblastoma
cell lines, such as the glioblastomas U-87MG (ATCC: HTB14) or U-373MG (ATCC: HTB17);
lung carcinoma cell lines, such as the “small cell lung carcinomas” NCI-H69 (ATCC:
HTB119) or NCI-H209 (ATCC: HTB172), or the lung carcinoma NCI-H596 (ATCC: HTB178);
skin tumor cell lines, such as the melanomas Hs294T (ATCC: HTB140) or A375 (ATCC:
CRL1619); tumor cell lines from the genitourinry systems, such as the ovarial carcinoma
NIH-Ovcar3 (ATCC: HTB161), as well as the prostate carzinomas DU145 (ATCC: HTB81) or



pecially of formula | or I*, or a salt thereof, is daily adm nistration,
with preferably 1 to 3 daily dosages for a longer tinme, possibly until the
di sease iwomaned7or, if only palliateive treatnment is aclRCewPd3/ofoss as
long as required; alternatively, treatnent e.g. for 5 days, and/or adm WO
03/ 099771 PCT/ EP03/ 05634 -24 nistratioe@3at days 1, 4 and 9, with eventual
repetition after a certain tinme without treatnment is possible.

Al ternatively, treatnent several tinmes a day (e.g. 2 to 5 tinmes) or
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di aryl urhes rdachied &ini avesagesstfeldf mmmai'lh.gwdr@rdwbte i$ deterrhined onexs pwice at thyicé he
gwggggf 4(td(ralr_()a ! |nrgrrcl>Jr|1 %n%or%?ov!/t?l 'of ﬂ%néelll(ﬁﬂg)danhdeéf fh gftelyﬁm)e ?e?’s/t rggtmelnt by

measurement of the perpendicular diameter. In case of tumors, tumor volumes are deter-

mined according to the formula L x D x p/6 (see Evans, B.D., Smith, L.E., Shorthouse, A.J.

and Millar, J.J., Brit. J. Cancer, 45: 466-468, 1982). The antitumor activity is expressed as

T/C% (average increase of the tumor volume of treated animals divided by the average

increase of tumor volume in control animals multiplied by 100). Tumor regression (%) re-

presents the smallest mean tumor volume compared to the mean tumor volume at the be-

ginning of the treatment. Each animal in which the tumor reaches a diameter of more than

1,5 to 2 cm’® is sacrificed. Leukemia burden is assessed by examining both peripheral white

blood count and weight of spleen and thymus in animals tumored with leukemia cell lines.

An exemplary (though not limiting) schedule for administration of a diaryl urea derivative, es-
pecially of formula | or I*, or a salt thereof, is daily administration, with preferably 1 to 3 daily
dosages for a longer time, possibly until the disease is cured or, if only palliateive treatment
is achieved, for as long as required; alternatively, treatment e.g. for 5 days, and/or admi-



The diary) urea derivatives useful according to the invention, especially
the conmpounds of the fornmula |, preferably the novel conpounds of the
formul a Iwowmantsel pr epared according to nethods that arePkm@m3/ie34 he art,
especially whereby (a) for the synthesis of a conpound of the formula I
wherein X NRif pis 0, or if pis 2 or243, X is nitrogen which together
with (CH2)p and the bonds represented in dotted (interrupted) lines
(including the atoms to which they are bound) forns a ring, and G Z, A

AL Y1 Ystraffon Qt]daﬁ 4RBhd S’%vnth%r?entﬂbl r@ggetﬁioﬁ'éﬂefab@i’féln Ttlhfé vﬁ%ﬂf fﬂéétrrﬁzht/@”
under formula I, am no c¢onpound formul a Il R4)r~

("1)n | (nosynblemwrnew@)wﬁre{gtmms@\remalxm@ pday (g4 2de15|tﬁw)aﬁ§eﬂmenkgy
Y1, Y2, Ronfhudds abnfiislrdtibR é@?nﬁ&sidn?FH?Sﬁmé’ﬁné Boﬂ@nﬁ&iﬁ'at@ﬂm Pyt ed) | i nes

have t he meani ngs given un or mu reacted with an isocyanate of
the for msentence, anegessitie ZCenarally, apwinistiatics) isoraliyior papenierallrpreferablcorgliy. i ned

for CO”pGFI'\'éq%t%gﬁﬁﬁnéé)érI@?réfel'a IPdilutddh \nfa@ér dritPstemilddeRisaigd, a conmpound of

the formul a eln m t hus mssing), nis 1, Y, is 0 and
G Z X R, R, R3, K4, R5, A A' pandr are as defined for conpounds

of the f R Be CYithie Bk ctid 1*(ch N ~
|-1Z HO %"w"?adt&m%ﬁgéq%%fﬁggg@%eggﬁ il S L dicticn (4] RL,
R2, R3, FEBJCk}ﬂllfarMDt WEA) fmos indisptessatherwisei andcase culiivatpdinethe @Hﬂ@@ﬁ)‘ed med@s have
the meani o
the f or mil P pHFESeRRD <l Ao by DEdnSl itk Pt ol The D g
for a corqstt&ramdoﬁ-ms-dramfcampdaam.almm gells are obtained from Dr. C. Stlles (Dana Farber

Cancer Institute, Boston, MA, USA). They are cultured in “Dulbecco's modified Eagle's me-

dium” (DMEM), that is supplemented with 10 % calf serum and Hygromycin B in a concen-

tration of 0.2 mg/ml or G418 in a concentration of 0.5mg/ml. BALB/c AMuLV A.6R.1 cells

(ATCC) are kept in DMEM, supplemented with 10% fetal calf serum.

The pharmacological activity of a diaryl urea derivative of the formula | or I* may, for
example, be demonstrated in a clinical study or in a test procedure as essentially described

hereinafter.

Suitable clinical studies are, for example, open label non-randomized, dose escalation stu-
dies in patients with one of the tumor diseases mentioned above. The beneficial effects on
proliferative diseases can be determined directly through the results of these studies or by
changes in the study design which are known as such to a person skilled in the art. The effi-
cacy of the treatment can be determined in such studies, e.g., in case of tumors after 18 or 24
weeks by radiologic evaluation of the tumors every 6 weeks, in case of a leukaemia e.g. by de-
termination of the count of aberrant white blood cells, and by staining mononuclear cells and/or
by means of determining minimum residual disease (MRD) e.g. by FACS-LPC MRD or PCR.

Alternatively, a placebo-controlled, double blind study can be used in order to prove the bene-
fits of the diaryl urea derivatives useful according to the invention, especially the compounds
of the formula | or I*, mentioned herein.



hal o, especially chloro, or (c) for the synthesis of a conpound of the
formula | wherein pis zero, Xis CHK especially CH2, and G Z, K Y1,
Y2, R, REQoRB9I7TR4, R5, A, A', m n and r have the neani RGI/EPOVEIS340r a
conmpound of the forrmula I, a carboxyl conpound of the formula VI K (R4)r
(YI)n COOH (VI) AAA" \ (Y2)m R5 wherer@5K is |ower alkyl or preferably
hydrogen and A, A", Y1, Y2, R4, R5, m n and r have the neanings given for
conpounds of the formula |, or a reactive derivative thereof, is condensed

with an Q"ﬂerﬁﬂa | Qﬁba‘ﬁf/eé ﬁ@eful%rc%ﬂdﬁqg\fb 'thé‘iﬁ%r@oﬁ és}ﬂebblly\’ﬂﬂr c%‘n{boﬁndgof R1,

R2 and are as dePI ned for conpounds of formul'a |, (d) for the
synt heS| éh%formui@dnﬁféiﬁﬁb%th mvet epnpAUAds Of/\ﬂl'@rf@f nwlaxlu@nm prgpqrgd 2e¢dipgde G

Z, metf(&ds &t arBjknoWg’mﬁéarﬁ@spé%i_hllymhepeb%nd r have the neanings given

under fornmu , an Isocyanate of formulla VII1 WD 03/099771
PCT/ EP03/ 0563 4or the gynthesis Rii3 ucomp@lm <Pf tie fopmula) | wheyein it B i isrQion ifiRds 201 A

vl v2, m n, 4 x%'ﬂ;tﬁaeﬁmmoeaﬁémﬁm ¢c§H2) %@iﬁﬁyasﬁdsoffepw@@n{eanwb@ed s

reacted with an’ am no conpound wherein G Z,
Rl, R2 and %(@t@r%diéﬂem@éplﬂmg ﬁ@rﬁé‘@mﬁ&wﬂﬁhiwqfépﬁmﬁ @rmsaalﬂng,,qndG

desi red, after; neacty,op, G, &z,hs, nﬁﬂas,ah &daaﬁmr%hama%.r@ew%def
formula | is trénsformed i Nt o rent’ ‘conpound of formila I, a salt of
an obt ai nabl e femm Lo ammop@mmmrw ¢fth%qum§|ﬁs|forned into the free conpound
or a different salt, or an obtainable free conpound of formula I is
transforned into a salt and/ or an obtai nable m xture of isoners of
conpounds of formula | is separated mt(@th;a i ndi vidual isoners; where for
all reactions mentioned functional groups ikn the starting materials that

shall not take part in the rea&tl on 2 XHreqw red, present in protected
formby readily r( l e —(Yekt i
are subsequently r éfoved. A' \

oups, ancll)any protecting groups
(Y2)m R5

wherein X is as just defined and R4, Rs, A, A', Y4, Y2, m, n, p, r and the bonds
represented in dotted (interrupted) lines have the meanings given under formula |, is

reacted with an isocyanate of the formula 11l
O—C=N—G—Z (1)
wherein G, Z, Ry, Rz and R; are as defined for compounds of the formula |, or
(b) for the synthesis of a compound of the formula | wherein m is O (and thus Y, is

missing), nis 1, Yyis O and G, Z, X, Ry, Rz, R3, Ry, Rs, A, A’, p and r are as defined
for compounds of the formula |, a hydroxy compound of the formula IV

;(CHZ?p

1 A

X N_ _z
0]

HO R,



The follow ng reaction conditions are preferred, respectively: Wthin the
scope of this text, only a readily renovable group that is not a
constituewD 0af0947he parti cul ar desired end product of for®OTEPI/IB34
designated a "protecting group”, unless the context indicates otherw se.
The protection of functional groups by-26ch protecting groups, the
protecting groups thenselves, and their cleavage reactions are descri bed
for exanple in standard reference works, such as J. F. W MOn e,

"Protective i hC - St Y v w
York 1675, i 0,0 2l K H dinpythd bondR RBUTSHIEANT ot At iEaf

Or gani ¢ Synt Hises bave thisimeaninpst divam under foymuladwis\adinerified 96th & malo Tompee of
tides"; Vol uqﬁe%%%\zors: E. Goss and J. Meienhofer), Academ c Press,
London and New Yor 981, in "Methoden der organi schen Chem e" (Methods of
Organi ¢ Chemistry), Houben WQ 03Hab9771 PCT/ EPO3/ 05634 -28 Weyl, 4th
edition, Volunme 15/1, Qr Keme Verlag, Stuttgart 1974, in H -D. Jakubke
and H. Jeschkeit, " g’n“ Pept (¥k, Proteine" (Am no aci ds, Peptides,
Proteins), Verlag Chenie, A eim Deerfield Beach, and Basel 1982, and
in Jochen Lehmann, "Chem e der Kohl enhydrate: Mnosaccharide and Derivate"
(Chem stry ofwieaeihdhyahdathase tHdmesringhae definddSoraancorbpsundadfiferesula | &bHg! is

Thi ene Ver | agr][1 St ut%{g@&t hi‘974' A characteristic of protecting groups is
that they caridfhesR Fre%HR 1y (i.e. without the occurrence of undesired

secon- dary reactions) for exanple by solvolysis, reduction, photolysis or
alternativel nder sio- logical conditions (e.qg. by enzymat]j

cl eavage) | IPPEREYRESEBasoRerns SERE iR | WikrEinp i .3 ik

al kyl sij Lyl gL C&ﬂpecisuylﬁHgsanﬂﬁ,tZ,M,ltgy,ledRq, RQ?RQ,MRE,YA,,A’,CMDQ aﬁ@li'h_és)@;fml e, be
renoved in the presence o uori de anions, e.g. reacti on Wi n

hopr opr i at'e. arBHIGNA Fverbior asompatnd BEnedpimu b ol <amad gt te Pgpuia
preferably wwyh HF in the presence of a nitrogen base, especially
pyridine, in an aprotic solvent, espe- cially an ether, such as
tetrahydrofurane, a nitrile, such as acetonitrile, or a m xture thereof,

at tenperatures between 0 and 50 C, e.g. atKroomtenperature. Reactions (a)
and (d) preferably take place in an approprijate solvent, e.g. an ether,
such as tetrahydrofura ot heEY3oIv R t ol uene, may al so be
present, especi al (R,) mount’s) @ ten’ggg)atur es in the
range fromO to 50 C, & g. At rg&m DEF Reaction’(b), that is, the
formati on of ethers, pref€rably tgkgs pfage in the presence of a me- tal

al cohol ate, especially an al kali met 3l al Bshol ate, such as pot assi um
tert-butylate, in an appropriate solvent, such as N, N -di met hypropyl eneura
or a di-lower alkyl-lower al kanoyl- am de, such as dinethylfornmam de, or

m xtures t hengedreinad ispovedresikybdr prefepasiahydregerb@id\ReN’, YR0/,ORAMRL, tha andfrl ux

r r f r tion, re, f I 1 .- o
tenperature Ciwavlé rt]wee m%"é‘r‘%.kbé’ glvgll'l %%r%orenpour(\)cys %ﬁgpor%u%tl, or0 e? re%ctlve derivative

thereof, is condensed with an amino compound of the formula V|

HN—G—Z (v
wherein G, Z, Ry, R; and R; are as defined for compounds of the formula |, or
(d) for the synthesis of a compound of the formula | wherein X is NH, p is zero and G, Z,

A, ALYy, Y2, Ry, Ry, Rs, Ry, Rs, m, n and r have the meanings given under formula |,
an isocyanate of the formula Vi



The ether formation can al so take place under the conditions of the

Hartw g-Buchwal d type etherification reactions (see e.g. Mann et al., J.
Am ChemwBwmg/09921( 13), 3224-5 (1999), or Aranyos et al. PCI/EPAIS6Ehem
Soc. 121, 4369-78 (1999)). Reaction (c), that is, the formation of am de
bonds, preferably takes place under stadard conditions for the formation
of peptide bonds (condensation reaction). In a reactive derivative of a
conpound of the formula I, the carboxyl group is either functionalized as
activated ester (reactive form. The reactive cgyboxyl groups are,
however, preferably synthesized in situ WO 03] 771 PCT/ EPO3/ 05634 -29
(for exanple nmaking use of reagents custonqq?’ln peptide chem stry, e.g.

for the preparati of~T pen RieZol e, sucqipiyn de- or
N- hydr oxysucci ni i ers or‘r’? S deriva- tisation with condensing
agents, e.g. with carbbdiim'des, \ suchh\@X di cycl ohexyl carbodiinde, wth

carbonyli m dazole, with 2)m R

N-[ (di met hyl ami no)-1H 1, 2, 3-tri azol o[ 4, 5- bfpyri di n-1 -yl met hy-

| ene] - N- met hyl met hanam ni unhexaf | uor ophosphat e- N- oxi de (HATU); with 2-(1

H benzo- triazol-1-yl)-1,1,3, 3-tetranethyl uroni untetrafl uoroborat (HBTU),
with 2-(pyri d@slrrfargmﬂa) A1~ Y3 V3. my By aldERnR @S Slefined for campandsialthe forpwiaty) -
or benzotri azgls SNy bk o '@, i

phosphoni urrhégg? Lééir‘glgﬁé({)%%ﬁm%eéy( @??‘bgfwegieﬁrﬁmflyxreagent s). The
condensation reaction preferably takes place in the presence of a

condensi ng agent  HONRE i_al by HBIA,y in an aprotic polar solvent, preferably
a N, N-di-(lower alkyl)-1ower al a%oyl am de, such as dinethylform am de, at
preferred tenperatures in the range fromO to 50 C, e.g. at room
tenperature. Conpounds of fornmula | can be transforned into different
conpounds of WhareinIG 4, Ri, RsprstRasneyas defiged faricomipaunds ofitbe farmuta lons are of
interest: In conmpounds of the fornmula | wherein A and/or A is N, a N may
be oxidised to an NN>O by oxidation in the presence of a peroxide,

especi al | 3ndaifiesicad; bEerrsactiondad (b (¢hoaldhan obizinable sompownd offoimeulaxigbenzoi ¢
acid, in ﬁ%ﬁf&ﬁw%ﬁ%S% FfeerBn oufid 9f {o?rﬂul%llké‘ls%lt Hﬂ%btﬁiﬂﬁlg?'&% oudG  as
sodi um carbonat €, and 1 n an appropriate solvent, e.g. a halogenated

hydr ocar biormuls liisrtrarsforgied dnto the freecompaung asmediféreot salfeor amokiainpbledgs of t he

formil a I({(#i}gd’uﬂd%f ko(??t@@ra 134 KR fornRRARE ef‘éélty aﬂ@/}aﬂ?@@ﬁﬁ%gﬁtﬂw&ﬂﬁ@[ﬁ i@ém-bf]syo  oxy

present, substituent rmay be transtor e e correspondi ng
subst i t uestmpRunds bblorrenlarhis sepianatedhinkd thehindiyidgal idenzessiet hanol , in the
presence of an acid, such as HCl, prefer- ably at el evated tenperatures,
e.g. under reflux, or in the presence of a tri-lower alkylsilane- iodide,
especi al | whave 3@i allireactiona memtipnebivnetiomabgroupsiin, the stgrting roatedals tkat sball not

Cemor at ke Pt BT TesciBh S bl RGN R e P iy ol P Hle ros

may t hen, tebngrgroupd, and ahy petéctimg igraupsfaee subspquertlyreoosedn t o
The following reaction conditions are preferred, respectively:

Within the scope of this text, only a readily removable group that is not a constituent of the
particular desired end product of formula | is designated a "protecting group", unless the
context indicates otherwise. The protection of functional groups by such protecting groups,
the protecting groups themselves, and their cleavage reactions are described for example in
standard reference works, such as J. F. W. McOmie, "Protective Groups in Organic Che-
mistry", Plenum Press, London and New York 1973, in T. W. Greene and P. G. M. Wuts,
"Protective Groups in Organic Synthesis”, Third edition, Wiley, New York 1999, in "The Pep;
tides"; Volume 3 (editors: E. Gross and J. Meienhofer), Academic Press, London and New
York 1981, in "Methoden der organischen Chemie" (Methods of Organic Chemistry), Houben



an adj acent carbon atomw th a double bond, forman oxo group, thus

| eading, if only one of A and A" is N, to a pyridin-on-yl noeity, if both
are N, towaopyed7mi di n-on-yl noiety. Salts of conpounds of PCamPn/eseds havi ng
at | east one salt-form ng group nay be prepared in a nanner known per se.
For exanple, salts of conpounds of form#a | having acid groups may WO
03/ 099771 PCT/ EP03/ 05634 -30 be forned, for exanple, by treating the

conmpounds with nmetal conpounds, such as alkali netal salts of suitable
organic | dftiqACY . ' t XN G |
W Th or gaers A CioRe VoRme1oh, CEORy PGS eRah S o R rAAO bR afd

cor r esporidi Jegehieit, diraippeisen Capbidndireteing’ (hyieages, BartiseraPoieingu¥eriags
sodi um or cipghaS/eiiRel B &Btidle Besd, ‘anﬁﬁ?%élel 9D, m&ih@ewe&rgg@, echdhieler

correspondi ng cal ci um conpoun W th anmoni a or sul t or gani c

ani ne, stiéohienhydeate:iMonosseshasde und Regivate'si@liemisiy Sarbahydratess Afanosaeatiang
agent pr ?ﬁ@égaéﬁdyné}%%ﬁg%%bﬁ%%ieﬂw%ég[ gfht@QM@?&fA ETRAEANR rdteétRy! @ |
are obtained 1n customary nner, e.g. by freating the conpounds wth an
aci d or agroups isithal they ean kexemeved gradile fige without iieeenrarreneg okunsiesiseshprnonds of

formul a | | [ = I ' r N r i
carboxy o] forBaey SRS fodicl ThaBol & dhEmafivcly piud i
tral i sat ilogicalfcopditions (esqidly engymatiacleamdge).on salts, to the isoelectric

point, e.g. with weak bases, or by treatnment with ion exchangers. Salts

can be converted in customary manner into the free conpounds; netal and
ammoni um A pedtectinggmoupefoc an i grodp, Mamely 2 drisiwer alkylsiiyl geaupe atichas tertwityl-alil e
acids, a j It t L\ i 1.abl e
pasi ¢ aganp ol i, I 8Rarhlll Be rerholedh sirberiSt of G Bork L1, By Fedchéiy =
be separ aviddamn approptiate @ammdeniowfupride, sach as tertttutylamohoniudutiloride poveareferably

di ast ereqj I, r by partiti.on en
pol yphasi MIAr i EHesHes S ARicGen ohgh, SHRN by R oA L ELE:
separ at i osiallyfar etbera sptheasoietahwirdfuccmege Initdle, suchasqcetondiilenons médure ¢hdreofyi d

Chr ot 005 ARYrBEL paEEN BlAR%0RRESS, SPlUMenBthgacemat es can be

separ at ed, exanp tron o S Wth optically pure
salt-form ng reagents and separation of the m xture of dia- stereoisoners

chr o mat sgrsr .o P Blendty BRERITE B EherBRliie SRR o AR bliRH: fh et
final protrebydrofaranedother &eldenty sanllas tolyens, fiagdisadeoprdserd, ¢spesiaiynindow
e Bl AP LB VR AREF g B s AR st
foll ow ng description of the synthesis of starting materials G Z, X, Y1,
Y2, R, Iﬁgeaction (b), that is, the formation of ethers, preferably takes place in the presence of a me-
tal alcoholate, especially an alkali metal alcoholate, such as potassium tert-butylate, in an
appropriate solvent, such as N,N’-dimethypropyleneura or a di-lower alkyl-lower alkanoyl-
amide, such as dimethylformamide, or mixtures thereof, at preferred temperatures between
50 °C and the reflux temperature of the reaction mixture, for example at 100 °C.

The ether formation can also take place under the conditions of the Hartwig-Buchwald type
etherification reactions (see e.g. Mann et al., J. Am. Chem. Soc. 121(13), 3224-5 (1999), or
Aranyos et al., J. Am. Chem. Soc. 121, 4369-78 (1999)).

Reaction (c), that is, the formation of amide bonds, preferably takes place under standard
conditions for the formation of peptide bonds (condensation reaction). In a reactive derivative
of a compound of the formula 1, the carboxyl group is either functionalized as activated ester
(reactive form). The reactive carboxyl groups are, however, preferably synthesized in situ



R3, R4, R5, AA A, m n, p and r have the neanings indicated for conpounds
of the formula I, if not indicated otherwi se. The starting materials of

t he for mweas$9771 1 X are known, WO 03/ 099771 PCT/ EPO3/ 056 ¢ T/EPB1/05634
commerci ally avai abl e and/ or can be prepared according to nethods known in
the art; in particular, they can be prédared using processes as described
in the Exanples. In the subsequent description of sone preferred synthesis
met hods for preferred starting materials, functional groups that shall not

take partdriaxhiBlel ARG Lise/ 8 rreﬁgéﬁté Qﬂﬁoﬁiﬁﬂ/ iR Peplide chizfiitry, B HOHRE P%af&ﬁibm
and the protective groups can be renoved “at approprliate stages;

protecti rf dﬂ)@t@@be@Mﬂ@OI%ﬁvmﬁ%ﬁf %lﬂwdmmwmlﬁ@ﬁéﬁeéﬁa@ém situdgiivat o t he
st andar d ﬂs%@n wmedsﬁde%em %Ehﬁdé gahftﬁéﬁﬁom&éé)@ﬁ% abewcuoﬁe)@&amunﬂ.d@f the

formula I or exa wherelin™Y, 1S 2|sasent or CH2, nis 1
and mis \thearhonyjmi ZRFl Wity Nd(dl@eg‘y}a@*unq) Wé?éﬁ'ﬁ'ﬁ?@lolﬁ@%&’é@nﬁwlméﬁ'&t ing a
hydr oxy qeﬁ%}’Nﬁa\/e trﬁéth%ﬁé‘m nﬂrnméxaﬂasréﬁﬂ%bhateﬁ\f Q)lldéff@@U) Mﬁz(ﬂﬂn%r&bn A,

A, R4 and e meani ngs I ndi cat ed fornu | ,” prefera onlg one
of A andriazollsy, 113&tecman@th>dynomumﬁttaﬂ@0rebpra§(H%Ttﬁawéb Bdﬂvmdmnwl%ﬂh% N,
S react R5
:/\/ner oir ggtr’lé\‘gfea doerflﬂﬂl niéeg'ﬁftiﬁjo Qt}cg%%ej(Tb?U?“Ur%eﬁot%%%l -14 %Nr?s((ﬂ rf'lgt%klfam\md}‘
i odo, ancphwzph@uabb@@tfluorpnhesp@)atecﬂscmzor(awHarryagqnts)tme mrw@@a@@ndﬁa%tlonase
especi al | of
Qb o QPR Res plEEL S FHRRABE B o SEnsD RERE S5 HER i o il
for mul a palar solvcem), pre_f.N@blya(M dl-(dwqr)alkyomeﬁ%nMemaenswch as dimgthylfem)- Y1,
, [ d S
then reducege %@g%’ﬁ@%‘”f%eﬂg\r{eg%é‘ﬁce aégléﬂégﬁo%r#gg%%i%mp% f‘b
especially Raney Co or nore preferably Raney-N, in an appropriate

sol vent, @orﬂpo%s%lf ‘f\ocm\?l‘a’ | c%'ﬁ% tfahsformed into different compounds of formula |.

Especially, the following transformations are of interest:

In compounds of the formula | wherein A and/or A’ is N, a N may be oxidised to an N—O by
oxidation in the presence of a peroxide, especially a peroxybenzoic acid derivative, such as
3-chloroperoxybenzoic acid, in the presence of a base, e.g. an alkali metal carbonate, such
as sodium carbonate, and in an appropriate solvent, e.g. a halogenated hydrocarbon, such

as chloroform or methylene chloride.

In compounds of the formula | where a lower alkoxy, especially methoxy, substituent R, is
present, this substituent may be transformed into the corresponding hydroxy substituent R,
for example in an alcohol, such as ethanol, in the presence of an acid, such as HCI, prefer-
ably at elevated temperatures, e.g. under reflux, or in the presence of a tri-lower alkylsilane-
iodide, especially Me;Si-l, in an appropriate solvent, e.g. a chlorinated hydrocarbon, such as
chloroform or methylene chloride, at elevated temperatures, for example at 40 to 60 °C. The
corresponding hydroxy group may then, by way of tautomerism transferring the hydrogen to
an adjacent carbon atom with a double bond, form an oxo group, thus leading, if only one of
A and A’ is N, to a pyridin-on-yl moeity, if both are N, to a pyrimidin-on-yl moiety.

Salts of compounds of formula | having at least one salt-forming group may be prepared in a
manner known per se. For example, salts of compounds of formula | having acid groups may



met hanol, to yield the correspondi ng am no conpound (X is NH, p is zero) of
the formula I'1. WO 03/099771 PCT/ EPO3/ 05634 -32 Alternatively, for the
synt hesi swofoz@swonpound of the fornmula Il wherein all noi @Cirapohessas t he
meani ngs gi ven under fornulae X, XI and Xl I, except that in addition X is
NR wherein R has the neanings given for30conpounds of the formula I, a
conpound of the formula XIiIl (R4)4Z2 (XI11) AAA" wherein R4 and r have

t he rreani ngs indicated for formula I, Z2 is halo, especially chloro, Ais

N or bt Ldrr%e&' f@F‘Qxa;l%%lé %ﬂ%tﬂ?%@ é/cirhﬁbLﬂdQWfth Ry Jo?;éﬂ vgﬁs ugﬁ aé‘al’kah

r eact ed w t oun ormula XI'V NHR
wher ei n mﬁ@ésalﬁ@fméahlﬁgmanmaEMW@ acidls, Bt the %pdlum valt gfy ethyét@xamw agid, R5

are as de\?v#tﬁ‘g% n @ﬁh %&52@'&%0&9&#%@%% ouifds!, SuGPRERE cofbst cE.h H;tthe

presence O ol ate SUC as pot assi umtert
in an appdropideatoarmtﬁ@mr,hydrogen@anbonafesrswfh@s sogilumr Rofesiuna hydingde.oarde,

h dj, i | d. th
cor r eapondi e SIS oo RA i cmSadidF] (i RBIEBIR Gt dfimbheiefla, "
of the feuitablecorganiohming, stoichidmesfic aAmawats ar only arimaliayeess of the salecmmma he
renal ning, Fdr&ab b%l se ej\ IH% dlilgﬁ St Q:UH\ 5uﬁ’& $fq8rnfuﬂ£w bidined in

i it a D

resul ting a co e obtail ne y reacting
a conpounwsa:amamesnarmenm @ trﬂtreatlmmeettqmpmuadalwﬂh aaraeldwra&mmahle anionaamham are

ﬁlségdeLiO”fG? %@8&( @%@@I%&g@h&@ﬁ%ﬁ%ﬁ wgaﬂf’a.rﬁﬁqgau %ﬂd%%sk@‘élt ?&H{?ﬂf a Xv

conpoundsgrofips, feeg. fevirer.tarbddyh\groum and e freprapsien groupf may baﬁerm@b p@c bﬁthe)memﬁ
alkal ! et Alsalif S Ssuchi bR dABh SN RE ectCo 8, o0 AR YRR BYE

corrpound mfbyttmatmenmtralov(lekcmeea n A |s N, A is N Y] is0, nis 1l Y2is
CH2 (m= 1) or absent (m= 0), which is then reduced as descri bed for a
conmpound of the formula XIl to the correspondi ng am no conpound of the
f or mul a | Saltsw@an(sy @99eitdd PRChsEREBY 6aBdr into the free compounds; metal and ammonium

salts can be converted, for example, by treatment with suitable acids, and acid addition salts,

for example, by treatment with a suitable basic agent.

Mixtures of isomers obtainable according to the invention can be separated in a manner
known per se into the individual isomers; diastereoisomers can be separated, for example,
by partitioning between polyphasic solvent mixtures, recrystallisation and/or chromatographic
separation, for example over silica Qel or by e.g. medium pressure liquid chromatography
over a reversed phase column, and racemates can be separated, for example, by the forma-
tion of salts with optically pure salt-forming reagents and separation of the mixture of dia-
stereoisomers so obtainable, for example by means of fractional crystallisation, or by chro-

matography over optically active column materials.

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

Starting materials
Within the following description of the synthesis of starting materials G, Z, X, Y3, Y2, R, Rz,

Rs, R4, Rs, A, A’, m, n, p and r have the meanings indicated for compounds of the formula |,
if not indicated otherwise. The starting materials of the formulae Il - IX are known,



- 33 Conpounds of the forrmula Il wherein Xis nitrogen and pis 2 or 3, Yl is
O(n =1 and Y2 is absent (m=0) or CH2 (m= 1), while A, A, R4, R5 and
r have thwormsasi’ngs gi ven under forrmula |, is preferablyppraras/essby
reacting a conpound of the fornmula XVI DNHO I (XVI) (YOMR5 wherein Dis
CH2 or CH=CH and Y2, mand R5 are as ju8t-defined, with a conpound of the
formula XlI'lIl as defined above in the presence of an al kali netal

al cohol ate, such as potassiumtert-butylate, in an appropriate solvent,

e.g. aN, ﬁ‘n%frklgm:;va%blfé'énd/%n beaﬂrgﬁé]%)f la??rtgﬁg 16 HehaR ﬂbﬁﬁﬁﬂﬂe‘ca‘?{ FRm de,

and/ or I'eneur ea, correspon conmpound of
the for mplaetlcmrlthey oan IQeRm)epaKed(LNMgl groce(svegasagsqmbedm tlite/ExamplesR4 R5, r,

Y2, mand D are as just defined. The double bond(s) in the ring with D are
then reduced, preferably with an appropriate conplex hydride, especially

with sodiluthe supsequsnt Hesaiptioeof faaBHIefdrredrsyathesis gaethedsiior gref@sqsbstarangy
A ter nat MARGAS AhiGRRdBaRAA S pEORREUAR iPthelbectidaBuds can beprp-

and t hen sehenrpmied:t'ed formi arid the pootpctive@radpstdan h‘ememmlvad | apprc[maté efages don he

compound pg%te i rgﬁgp?sz glﬁar? Aﬁtn%%ﬂﬁ%“%%d?&m%@ﬁ r%;?érgHéeals Inllédeotﬁ tlyé Lté §£r8 't%{t NH2

exanpl e, rom cor respoh am ne

i nst ead cb‘ookémnd ife@®ro0p already mbptianed @bbem wi t h phosgene or tr| phosgene in
an appropriate tertiary nitrogen base, such as pyridine. Conpounds of the
formula IV are known in the art or can be prepared according to nethods

t hat ar e Acompound df liiee farmulaflly forexamplee wheminp6iin @ and Y seablsentarlGH; Wis h

obt ai nod B9 L EHuEhLaL PP R S Gl @Jﬁﬁg o prepefs B ac s Prddeh BrBoo 77,

PCT/ EPO3/f20034f theFdrmiil&N Y ( XVI |

(Rﬁﬂo*' X)
A\%A'

wherein A, A’, R4 and r have the meanings indicated for formula |, preferably only one of A
and A’ is N, the other CH, and the OH is in para-position to the N, is reacted with a
compound of the formula XI
. NO,
! (X1)

(Ya)n R,

wherein Rs is as defined for formula |, Z, is halo, especially bromo or iodo, and Y2 is absent
(m = 0) or CH, (m = 1), in the presence of a base, especially an alkali metal carbonate, such
as potassium carbonate, and of CuBr or Cul, if required in a solvent, resulting in a compound
of the formula XIlI,

NO
mm/ (\\(‘)" T
R

AL A
A (Y.,

wherein A, A', Ry, Rs, Y4, Y2, , m and r have the meaning given under formulae X and XI,
which is then reduced with hydogen in the presence of an appropriate catalyst, especially
Raney-Co or more preferably Raney-Ni, in an appropriate solvent, e.g. an alcohol, such as
methanol, to yield the corresponding amino compound (X is NH, p is zero) of the formula Ii.



HO R 5 wherein p and X are as just defined, or a reactive derivative
thereof, with a conpound of the formula VIl as defined above; the reactive
deri vati e oatgb7the reacti on conditions correspond to these/RPesoiconed
above for the reaction of a compound of the forrmula VI with a conpound of
the formula VI1. The result is the corré2pondi ng conmpound of the formula
I V. Conpounds of the fornmula V, VI and VIl are known, can be prepared
according to nethods that are known in the art or anal ogous to those
descri bedyaRRN I [

ot or | ol & ST ENGoIF T o JhioR R BT R ColPolutd oRNBIOARALY LR o kR fiave the,

t hat ar e "ReARNRGS givarnndsr formylag. X dﬂ@ndg@ugxqept that headﬁtitondﬂe Njéwsremea has
her ei nab

St ar i ng Heeeninds bYen 16 ioRRus Se Rk, SRBROERGL! HeMAMITRIE.

met hods described in WO 00/42012, /41698, WO 99/ 32436 and WO

99/ 32463. The present inventi@)fmﬁo t(Xliovel starting materials
and/or internediates and to proceAg\(A'or their preparation. The starting
materials used and the reaction con ions selected are preferably those
that result in the corrpounds descrl bed as being preferred. GCeneral process
condi tions The es i.n raI to.a pr sses nt.i one

her el nberGieEE i SRl SpHa EdReariogs MUCRBE I foiruSh eit A Speeh CUTPyA s
ment i oneN abOMeATS NogrdRy uelpaef@raeryem pedsitidh ko N ARboAgisTeatte@Wed apr ocess
steps can bhe carrjed out reaction conditions that are known per se,
pr ef er abl§PTPRYEE 0 ﬁtf?rgﬁ‘g?i ggem fically, in the absence or, customarily, in
the presence of solvents or diluemN8R preferably solvents or diluents that
are inert towards the gy ag sed and &'?gol ve them in the absence or

ods

presence of catalysts, cgnde ion or i sing agents, for exanple
i on exchangers, such as c OR xchangers in the H+ form depending
on the nature of the reac |%}m an3/5or of the react ants at reduced, normal or
WO 03/ 099771 PCT/ EPO3/ 05634 -35 elevated tenperature, for exarrpl eina

tenperat %r‘?‘erélﬁrﬁgigaéc’chefrﬁéyﬂ Q%lca't(%@%fg%% ﬂ.fwt anc]'ﬁ'p% % RL QJ%' %s ée[f?\gh

appr oxi mat el to a XI mat exa - 60C,
at room ttmdpefloanuiadl (raneferrabianzzi@ab@nno@—d‘r) intthe ewasancet @irqyealbmmletal under

o 022 RS S lllin L 055, VEST oo LSOREN A W RIS,
ni t r ogen aitylviowen alkanoylamige| s@@gmeﬂwylfotmanmtandm N, N‘l-dimaﬁ‘e'k)rmylereumr s
that are ¢ 9fiPfle cBReQfoniRBFoRpBHnd B RelfSifula I1. Still alternatively, a compound of the
formula Il wherein each of A and A’ is nitrogen, X is NH and the remaining moieties are as
defined for compounds of the formula I resulting from a compound of the formula XII; can
be obtained by reacting a compound of the formula XIIl wherein Aand A’are Nand Ry, r
and Z; are as defined under formula Xlll, is reacted with a compound of the formula XV

NO,

HO\ /@/ V)
(Y2)

wherein Yz, m and Rs have the meanings given for compounds of the formula X1V, in the
presence of a base, especially an alkali metal hydroxide, such as sodium hydroxide, in an
aqueous solvent, e.g. water in mixture with a ketone, such as acetone, resulting in a
compound of the formula XIl wherein Ais N, A’is N, Y;is O, nis 1, Yz is CHy (m = 1) or
absent (m = 0), which is then reduced as described for a compound of the formula Xli to the
corresponding amino compound of the formula II.



i ndi vi dual isoners, for exanple diastereoi soners or enantionmers, or into
any desired m x- tures of isoners, for exanple racemates or m xtures of

di ast ereowoema®yw71 f or exanpl e ana- |ogously to the methodecagposiised under
"Addi ti onal process steps". The solvents from which those solvents that are
suitable for any particular reacti on may3be selected include those
mentioned specifically or, for exanple, water, esters, such as | ower

al kyl -1 ower al kanoates, for exanple ethyl acetate, ethers, such as

al i phat i C@fitemnas of%f@%mh‘%vr@r&ﬁ 'WE nﬁn‘o@@ﬁ an@rp |§2QJ|rBCYPfs®(r§= 1?192%9'X%”p| e

t et rahydr of urane or di oxane, urd arofrati c hydrocarbons, suc enzene

or tol uer@®seri|(A5hHB) ar Clz —a1a w’@teh%um& &s1ead 6ihawe theymeasiings giverpandsir,
nitriles, ﬁmmy eER A &ﬁﬂy ch as net hyl ene
chlorldef%r Chl%fg%&?ﬂ??&&#bh§%$%§% sucﬁ&gg éggﬁiﬁﬁaéﬁgﬁwde or di met hyl
acet am de, ba- ses, such as heterqryﬁxlc ni trogen bases, for exanple
pyridine or N-nethylpyrrolidin-z- ne, ‘ncarboxylic acid anhydrides, such as
| ower al kanoi ¢ aci d anhydr Hggs, Xampl e (gypti ¢ an- hydride, cyclic,

| i near or branched hydrocarbfns, h as cycl ohexane, hexane or i sopen-
tane, or m xtures of those so g \_for exanpl e aqueous sol utions, unless
otherwise indica- ted in the &e @ripR%on of the processes. Such sol vent

m xtures may al so be used in morking up, for exanpl e by chromatography or

partiti omuwemﬁx@mrmm ahd¥) %Hsﬁsaﬁa ks ﬁgéae?.newﬂéem@@rgm h@ed in
the formof hydrates, or their cr sta or exa ; e

sol vent de@mlg gH! @&wtn&ﬂ |abm indhe pmsen@e @frﬂn dkslmalal aln@holat@r suchrasy be
present . pHgshuft ALY mat@e#naénea}mgtégowmsee fé)NWdPIB‘ngPﬁI PQggss 1n which

a conpou obtalnab € as stage o process is used
as st art iafgnademideapucines dinetméamarmidg, andfoer I\téls-dlmtlamoaylenemea itegietslthe or
in whichgqs Qboﬁfdo aedjunder the reaction condi- tions or
is used |nrtﬂ%Pn:§ %nghH\?j?{n\% f(l)lr exanple in protected formor in
the formof a salt, or a conpound obtainabl e he process according to
the invention is produced under WO 03/ 099771 HPCT/ BP03/ 05634 -36 the

process conditions and processe urthe itu,_Nn the process of the
present invention those s pref er ai{wil)used whi ch
result in new conpounds o or Ar de hsd at the begl nni ng as bei ng

especi al |y val uabl e. Speci al pr\f/e/rence i éth venrto reaction conditions
that are identical or anal ogous to those nenti oned in the Exanpl es.
Preferred enhodi nents_according to the invention: In the follow ng

pr ef er r edNEFRYID B Ae MusRs GeVre MEANER 572 38 jushdefifiedn Eng deybie Bend(s) in fie &féﬁ with
respondi mParélhéh ﬁi@lﬁééd fp?ef@@‘bly\.'vﬁﬂ é’rﬁ‘ﬁp;ﬂb{é‘n’(ét@%gméfé‘ii\h?dﬁd@ e85 MMy vithUsddium

yi el di ng stronger erred ‘enbodi nents of the invention.
cyanobor hydnde (NaBH3CN) in an organic acid, especially acetic acid, to the corresponding

compound of the formula I1. Alternatively, first reduction of the double bond(s) in the ring with
D and then the reaction with a compound of the formula XIll can lead to the compound of
formula ll.

A compound of the formula Il or VIII can, for example, be synthesized from the
corresponding amine compound (with -NH instead of the -N=C=0), e.g. by reaction with
phosgene or triphosgene in an appropriate tertiary nitrogen base, such as pyridine.

Compounds of the formula IV are known in the art or can be prepared according to methods
that are known in the art; for example, compounds of the formula IV in which X is CHK,
wherein K is lower alkyl or hydrogen, and p is zero can be obtained by condensation of a
compound of the formula XVIII



Preferred is the USE of conpounds of the fornula | or |I*, tautomers thereof
or pharmaceutically acceptable salts thereof, where the tyrosine protein
ki nase deywerndes’71 di sease to be treated is a proliferativeCiEPensw®34
dependi ng on any one or nore of of the follow ng tyrosine protein kinases:
ras, Abl, VEGF receptor tyrosine kinase34FIt3, and/or Bcr- Abl activity.
Preferred is further the USE of a conpound of the formula | or a tautoner
thereof, or pharmaceutically acceptable salts thereof, where, in the
compound of the formula |l G |s thhg@Bnot present, |ower alkyl ene,

especi ally nethyl ene or e cl oal kyl ene, especially

cycl opropylene, and Z is |ca\ﬁgf thdxﬂﬁﬁhula la, or Gis not present
and Z is a radical of tnﬂ oula Ob; Ais CHor Nand A is Nor NN*Q n
is 1, misOor 1, PPs 0 2B 3; risOor 1, Xis NRif pis 0,
wherein R is hydrogen or lower alkyl, or if pis 2 or 3, Xis nitrogen
which together with (CH2)p and the bonds represented in dotted
(interrupted) lines (includi the atons to which th are bound%
ring, or wherein grardwheiedsiugt degnm&rageapﬂaﬁeeﬁvaﬂye if@reof With A compoPed ot &

that the f&'ﬂﬂﬁévﬁ %Q rd@ﬁﬁ‘é& %vb”th@%é&i% Heﬁ%iweé énthh'eSeé&foﬁ coRllifordsdftisp ond( 1
is O S or 2: W th t proviso th gzéoft gfcg%r m does not |ncI ude

0-0, or ipmoge@m@onwwmg@hﬂemqm cfa sPvEe Yk wittna ceppaund R3,
| ”depe”d%'f‘meyfoﬁﬁulélw Phb Fdstit id ﬁre%?’r@?&ﬁﬂmg' &Wouﬁ& B‘i’{he fegRagigl |y nethyl,

et hyl, n-propy I sopropyl or tert-butyl, "l ower al kenyl, especially

i sopropenyl, hydroxy- |ower alkyl, especrally hydr oxy- propyl, |ower al koxy,
especi al Iyt ?Pé%f thg%ﬁnﬂlﬁ‘?ﬁﬁférﬁ{ iy ar&lkHoWn%e% b@b@ﬂéred‘@dc@rdr&}%rmé‘thlﬂé
especi al I'y tritluoroneth ower koxy, especi al |l | uor onet hoxy
or trifl tlateee kioown indhe ﬁdﬂf@m‘pgw%WItho-‘@s%ém%ﬂq aboaﬁwané/@éﬁrmomraﬁrcr?&yr ower
al koxy, espeg %I | y am noet hoxy, di-Ilower alkyl-am no, especially

di et hyl am no, hydroxy-l ower al kyl -am no, especially hydroxy-propyl am no,

bi s- (I ower al koxy-1|ower al kyl)-am no, especially

bi's- (2- n%th@%&ar%h@ﬂ&erﬂd@ 0% eitlbr Ikrﬁ%ﬁ rn%é‘éﬁl’t C%W Cﬁ{egg@ @i&éﬂn% t@ﬁ%ﬂ%d@' ly

di met hyl am nomnet ecl a
pi peri dylthatese kodva Inthe art e g. analogously to the me hods described herernabove or |n 'the

rmsa

examples, and/or are commercially available. Starting materials are also available according
to or analogously to methods described in WO 00/42012, WO 00/41698, WO 99/32436 and

WO 99/32463.

The present invention relates also to novel starting materials and/or intermediates and to
processes for their preparation. The starting materials used and the reaction conditions
selected are preferably those that result in the compounds described as being preferred.

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

while reaction conditions specifically mentioned above or below are preferred:

All the above-mentioned process steps can be carried out under reaction conditions that are
known per se, preferably those mentioned specifically, in the absence or, customarily, in the
presence of solvents or diluents, preferably solvents or diluents that are inert towards the re-
agents used and dissolve them, in the absence or presence of catalysts, condensation or
neutralising agents, for example ion exchangers, such as cation exchangers, e.g. in the H*
form, depending on the nature of the reaction and/or of the reactants at reduced, normal or



pi peridin-1-yl, piperidyl-Ilower alkyl, especially piperidin-I|-ylnethyl,

| oner al kyl - pi perazinyl, especially 4-nethyl-piperazin-1-yl or

4- et hyl - pvpasagzi7mt 1 -yl , | ower al kyl - pi perazi nyl -1 ower al le¢giT/EPOB6IRLi al | y
4- et hyl - pi perazin-1 -yl nethyl or 4-ethyl-piperazin-1 -ylnmethyl, pyridyl,
especially pyridin-2-yl, or |ower alkyB&i-m dazolyl, especially 2- or
4-met hyl -imdazol -1-yl; if r is 1, RA is |ower alkyl, especially nethyl,

et hyl or ispropyl, hydroxy, am nocarbonyl, |ower alkyl-carbonyl,
| ] Eal | I
et a1 | eV RRERRRYor UFLBIPA Yol SBEFY B skl oS B afdor O

met hoxy, 1B0PQorefecatsdy frain Iapbroxzmatalg -8@°Sptecpprdximately B0 fnoexamm«y bhftdom 980

i sopropyl am na o ert - but m | o m no especi al |

di net hyi éﬂ{%% P{MQP‘ teMee ‘r'rea?ﬁr}%“ dﬂé)stﬁe“w é|°|’ 9%" %”ngroﬁt”‘éﬁt 3-
enyl am nqaheh@wss@el@flm ﬁ@ro@e@yéss@mwwére @m@p‘ria@é hudemiréséuﬁ@rdnwwtraén inert
cyano, azido, é/dro nPhen -am no, eC| al lé‘? - or

4~ hydr ox\BHRERArS.4 %H e(;,antqrgoqg t,ro%nkq; sPhf@ny| - ani no, especial |y

met hoxy- phenyl - am no or trimet hoxy- phenyl - am no, | ower al koxy-

hal o- phenyl - ami no, _especi al |y et hoxy-fl uoro-phe henyl -1 0

al kyl ani rf$h all stiaggs of E\q @afﬂ%‘fyma(ﬁ‘lrﬁ%oy'f?fﬁﬁré Rl ?‘{B\ﬁarcaa &9 V¥E?ower
al kyl am nﬁdmaw%neéré Yior SRinfii MraBRAsdidoniErs er @.ﬁar@bﬁﬁrmxw@an;aému Melx-

am nosul fonyl - phenyl “Tower al kyl am no,  especi a

ani nosul fiBIeFIaf SORAYS. &0 ‘ﬁ@m%ﬁaﬁBmPE?\ﬁ/é)r’ 'Téﬂ‘tk'&?ff Hl?ée/?ﬁ‘l'%ﬁ‘?fé fop gxrreplaEng-

am noet hqesgo&taﬁaxme MBtHYAs dbgmea@hlwﬂ "AQHiiBRal prddead ¥lepbrover
al kyl - phenyl arii no, especially nethylam no-sul fonyl rret hyl - phenyl am no,

| ower al kyl - pi perazi nyl -1 ower al kyl am no, especially

4- met hyl prHResoR@nty flomi Wﬁ&h%dé@éﬂl\féhts #RBY RBQUItEDIE fdr%W? baficlitak AsHCHiGh may be
especi ally norpholin-4-yl - | am no, | ower al kyl -pi peridyl -am no,

especi al I%ﬁlePI‘??e'ﬂﬂWe fhose metﬂ‘l'“ﬁn sRacHRRINPr fPé%EHEEJ? yWatep e5ters, Uy ag lower

Htetraz Qilkﬁk%}er alk‘aﬂ@éte§|f56/éxa‘i1ﬁﬂé aHgl é@etat@%ﬂ?&b 3§ch as QViBHati! divdrs, for
tetrazol -5-yl such 1- |H-tetrazol - 5-

2- net hy| -exampia dighyl e"E‘be"yPr CS@?'IC glhets, fnexample %ﬁh srafergne hioxane, liquid

al kyl -t etxgaatiyh drf&a?@&{sakuéh dshharlBMEbr Bluerb) aI8SHRO sLEWEE methanol, ethanol or
al kyl -tetrazo 5y such as 2-(3-di net hyl am nopropyl)-2Htetrazol -5-yl;

and R5 isl- mﬁgtprma@bmwy m@é@éﬁtonmled W@enate@mydr@gﬁ@epawcp agengtpylener
hal 0, espgfdrkloy cﬁlmo% , at¥d Qﬁé&@%ﬁ@#a&%e@?ﬁéﬁﬁéﬁ%@ or d?rﬁetﬁﬁ%eta?ﬂ de/ ba-

preferred 1's the 'a compound of the farnu or a tautoner thereof,
or phar rraﬁ,eéuwcé'élslhﬁt%@@%@ aioger hpses, fanexapple pxfidine or Nmethglpyiselidsudane t he

formula | s NH
i c,arb%@f@aclgd éﬁt‘?ydﬂ@éé‘ s'h'ch Qs |o'?v0ei|‘glrll<ﬁh i€ a%d dgngié@"ﬁ%rso@mr gﬁarﬁ%h%c%hca%ﬁd The

bonds r epdsdacydic HﬂQﬁtht' b@néhﬁ?ﬁ M@Rﬂf leais, $lilq|i\eﬁl$ QYPl@b%ﬁﬂenbeWi@ oxisPRENt 0
whi ch t het%n@ro‘? nﬁﬂy%)oéfﬂ?ﬂ%sg%o@efxfsnﬂ)r eNampig Paﬁecﬁs @Ilﬂ@h %1 %Q)tth risk Sndica-

radi cal t'he east one o IS a aS|c organi c
noi ety, Radinsthagieseiption of MO@SR% Suich solert nistures mgylalsgde. used in working

up, for example by chromatography or partitioning.

The compounds, including their salts, may also be obtained in the form of hydrates, or their
crystals may, for example, include the solvent used for crystallization. Different crystalline
forms may be present.

The invention relates also to those forms of the process in which a compound obtainable as
intermediate at any stage of the process is used as starting material and the remaining pro-
cess steps are carried out, or in which a starting material is formed under the reaction condi-
tions or is used in the form of a derivative, for example in protected form or in the form of a
salt, or a compound obtainable by the process according to the invention is produced under



Preferred is further also the USE of a compound of the forrmula I* or a
tautoner thereof, or pharnaceutically acceptable salts thereof, where, in
t he compowpd3nd97the formula 1* Ais CH N or N*O and A" PSTNP03/03B4+0O, W th
the proviso that not nore than one of A and A can be N->Q nis 1;, mis
O; pis 0, 2or 3;, ris0, 1or 2, Xi86NRif pis 0, wherein Ris

hydr ogen or |lower alkyl, or if pis-2 or 3, Xis nitrogen which together
W th (CHZ)p and t he bonds represented in dotted (interrupted) lines

a1 s B pBess {ich g bfetst et i SHEH medhBBecd of lioreRlnchvehudd T
if p is zeose startieg alatayials areYitefembly used @Hh lealdhmofe\ARszmndadf mnulalde-

Independeghél,%dr%fth%gg%ﬂ@ Ag8 ’bg‘n§ @xs‘é.a %nua})@;'ép?@%mferm O g.eérpt%%a&kaﬁ

brono or ecl a I"uor one

al koxy, eonpditiord thyt aretidenticadyar ahalbgeusiwethosa mm;onedypthelbhdammes
2,2,2-trifluoroethoxy, phenyl, piperidyl, especially piperidin- 1-yl,

pi perazinyl, especially piperazin-1-yl, norpholinyl, especially norpholine,
t hi onor piRrefetred embodismets ad:dgzdm@taﬁheﬁ__rp,{_gnhd»mo or any two of themtogether

forma | r | ene-di o | d | t he
remai ni ng%e%kcfv%?g@%eéer ‘f%’?%@meg%h %ﬂ%% ﬁ(p'%lf’g %ﬁ%ﬁﬁ? ?g?{géeﬁ‘@’e ?ggr-

ment i onedespdndingirsoreapecitic defirfRibnis provideerabmivé ghd belope tiualyigiding stngrigeor et hyl
| ower al ko cial | hox | ower al kanoyl am no, especially

acetyl arn'ﬂ’i%(\ér ﬁ@&&g’ é%i/‘?ﬁh? ngmé@pem al 'y p- hydroxyphenyl ani no,

am no- | ower al kyl - oxyphenyl am no especial ly 4 [(2 am noet hyl ) -

cal bano R RERAGy S DT Sastanbas ahtne iin i piiels heBBRY BT, T "

4-carba ﬂh@cféﬂhaéﬂymcedtbblé rs;mkr théseolf aviesre &ie|¢yﬂ0)smarr@tehﬂvﬂla]se depengérdm no,

especi al | N- eth car bano he am no, hal o aI |y

chl or o, Se%’ﬁ R ?/Yr quliermygr%@ﬁe hfeg‘%@] GRS e WAngre °§§E tally
hydr ogen. folwmmﬁgafyfmeamtwn kihesg3ors| AbipWEGHTdSepifr tifosinkdimaskaFit3, and/or Bose
wherein G Is elL.ther not present, |ower al kylene, especially methylene or

et hyl ene, ARl pcipvty. Coecycl oal kyl ene, especially cycl opropylene, and Z is a
radi cal of the forrmula la, or

Preferred is further the USE of a compound of the formula | or a tautomer thereof,

or pharmaceutically acceptable salts thereof, where, in the compound of the formula |

G is either not present, lower alkylene, especially methylene or ethylene, or Cs-
Cscycloalkylene, especially cyclopropylene, and Z is a radical of the formula la, or

G is not present and Z is a radical of the formula Ib;

Ais CHor N and A’ is N or N—O;

nis1;

mis O or1;

pis 0, 2o0r3;

risOorf,;

Xis NRif p is 0, wherein R is hydrogen or lower alkyl, or if p is 2 or 3, X is nitrogen which
together with (CHy), and the bonds represented in dotted (interrupted) lines (including the
atoms to which they are bound) forms a ring, or

X is CHK wherein K is hydrogen and p is zero,

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y;is O, S or CHy;

Y, is O;

with the proviso that (Y4),-(Y2)n does not include O-O, or S-O groups;



Gis not present and Zis a radical of the formula Ib; Ais CHor Nand A
is Nor N->O nis 1l, mis Oor 1, pis O, 2o0or 3 risl Xis NRif p
is 0, wheweion/o®77s hydrogen or |lower alkyl, or if pis 2 ®CTAEPI}03634
nitrogen, which together with (CH2)p and the bonds represented in dotted
(interrupted) lines (including the ate@&-to which they are bound) forns a
ring, or Xis CHK wherein Kis hydrogen and p is zero, with the proviso
that the bonds represented in dotted lines, if pis zero, are absent; Y]
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especi al Ichlorazbt kromog halbrlower, alkyhl espe@auyrtnmq(svmethah belorlawer;algqnyf especiohet hyl ,

hal o-| Omf}u%géﬁﬁétﬁoxféﬂﬂﬁuﬂ%tﬁoy Ehﬁrtouﬁﬁlgfrjﬁkﬂm {all |‘n n'o I@&tmw-iower

am no- | espec M nomet especlally
am noet hcaldgoxy déspecially arainkgthozyridirtowee swybareﬁhbyeameeraﬂwdlaﬂwlamlandr@xquwmer

o i R Bty WA 5 BAE D Ph : gid an
al kyIh ?mhrsaez-mmbxy;cbttyl)-anmaani:JMdryalkyHammbHW@rmlkybmphgially phenyl ,
nor phol i

ror oL ko AR, SR B, o5 Kol 38R k. eopecay,
I40vveL i’i| K);ﬁenﬂirpﬁgbpipl&;ldiyl loveapﬂ(yi @Isbwallyrrmdm;dln-bylpmtmnqwer alkyl-piperazinyl, ’

et
4 et by sPRas Ao pateli B e bR A A IR ey FRAGE ally) ¥
ISR ey e il Ry e pelic b m‘”"?ﬁ“’f“ﬁ?a"yr ovi s0
that if (Byf'é'n'r%)(': gﬁg@arn?lﬁ%mlﬁid%z?@, 38963(%?'%%10 ﬁ%ﬁr@?h&ai’l’l ))I‘Vla R1, Rg and
Iéé: Cagn%f ik 1, Reis Idiyﬁ’;al%&reﬁedaw mbthyhetlfiymmmop)prlwdr@ty amm\bcarbowi,elowér R,

an

al kyl , e@ﬂé{i—}?%%kgylﬁpﬁﬁa ly E‘FH&Y}A%EW“»‘/ bOt lhn%jgr 5'8%114% R;})Ir IB@% Hﬁ?ower

al kyl - casweraikyl, esppéigiiyetrifiyororicthyl, w&@n@ky, esped:lallyang‘mpxy) aiino, dmmmeﬂlql -ly

chloro Oranfnlno espécigl%/l nqlééh?/}g?nrino, ethylamino, isopropylamino or tert-butylamino, di-lower alkyl-
amino, especially dimethylamino, lower alkenyl-amino, especially prop-2-enylamino or but-3-
enylamino, lower alkyl-carbonyl-amino, especially methylcarbonylamino, cyano, azido,
hydroxy-phenyl-amino, especially 3- or 4-hydroxy-phenyl-amino, mono or fri-lower alkoxy-
phenyl-amino, especially methoxy-phenyl-amino or trimethoxy-phenyl-amino, lower alkoxy-
halo-phenyl-amino, especially methoxy-fluoro-phenyl-amino, phenyl-lower alkylamino,
especially benzylamino, (mono or di-lower alkoxy)-phenyl-lower alkylamino, especially
methoxy-benzylamino or dimethoxy-benzylamino, aminosulfonyl-phenyl-lower alkylamino,
especially aminosulfonyl-benzylamino, amino-lower alkoxy-phenyl-amino, especially
aminoethoxy-phenyl-amino, lower alkyl-amino-sulfonyl-lower alkyl-phenylamino, especially
methylamino-sulfonylmethyl-phenylamino, lower alkyl-piperazinyl-lower alkylamino,
especially 4-methylpiperazin-1-yl-propylamino, morpholinyl-lower alkylamino, especially
morpholin-4-yl-propylamino, lower alkyl-piperidyl-amino, especially 1-methyl-piperidin-4-
ylamino, tetrazolyl, especially 1H-tetrazol-5-yl, lower alkyl-tetrazolyl, especially lower alkyl-
tetrazol-5-yl such as 1-methyl-1H-tetrazol-5-yl or 2-methyl-2H-tetrazol-5-yl, or (di-lower
alkyl)-amino-lower alkyl-tetrazolyl, especially (di-lower alkyl)-amino-lower alkyl-tetrazol-5-yl
such as 2-(3-dimethylaminopropyl)-2H-tetrazol-5-yl; and
Rs is most preferably hydrogen, or lower alkyl, especially methyl, or halo, especially chloro.



al kyl, especially trifluoronmethyl, |ower al koxy, especially methoxy, am no,
| oner al kyl -am no, especially nethylam no, ethylam no, isopropylamno or
tert - but yWermne77di -1 ower al kyl -am no, especially di met hypCampPos)seBower

al kenyl -am no, especially prop-2-enylamno or but-3- enylam no, |ower

al kyl - carbonyl - am no, especially nethyl-&8r-bonyl am no, cyano, azi do,

hydr oxy- phenyl -am no, especially 3- or 4-hydroxy-phenyl -am no, nono or
tri-lower al koxy- phenyl-am no, especially nethoxy-phenyl-am no or

tri met hoxy- phenyl - am no, | ower al koxy- hal o-phenyl -am no, especially

met hoxy- f | uor o- phenyl - am no, Ehen yl -1 ower al kyl am no, especially

benzy| aniEgpecighoprstasredds theis ohRrieamppuirheiiie Torpus | arladpntomendheresfpeci al | y
et hoxy - RRXHAMEefcdly HbsmAbey onyf‘%tenz in Y uh@ Ry Lidgftmitar ! Over

o
al kyl am no, espeC| al Iryy am nosu ‘am no, am no- 1 ower
al koxy- pHeagd Asarerheth Nspisci, amsyo pdﬁnOrﬁﬁ@B htsxymmlrw pasOwif p X is

al ky! - am fRscem! may1o b%\é?}?wtﬁk QT el ﬁ‘\\é'b’?}ﬁh rpré'ﬁ%@?{d ﬁldloﬁed (interrupted) lines

met hyl am no-sul T ony pi peraziny

al kyl am dincludinggbe awnn%/tozwhm ey pr«‘:pl@@tmib ferms al rings gpisl Q@ inot present, Z is a
nor phol i %bm%}%e Ris¥kag) éﬁ’easf?lﬁ’éa?f I HW@,WQ b QC (s AP\qu%BBﬁ)b%n\s%mB ower

al kyl - pi peri dyl -am no, especi a p| per|

t et razol yr, lovgm@wla@mngamd ﬂ%hydmgﬂn- 5- yI | ower al kyI -tetrazolyl,

especially | ower alkyl- tetrazol-5-yl such as l-methyl-1 Htet razol -5-yl or
2-met hyl -2H-tetrazol -5-yl, or (di-lower alkyl)-am no-Iower

al kyl - t etirafegiedlis fustbpealisatheUSRiof A campoundkef the formuta I onertautomer thereof,

al kyl -tet r t -y,

i th 1 he hPRdiraataliicqls 4Ebeie par (Bt W' R Aitolnd of ki SR

al kyl - carfoisrGHl, MuodNw @ land AeisfNiot NexO pwitivihe prdvisat thatf nat micse thanoniesof @ andd A's 0,
ris 1, X H, Yl iIs 0, Gis not present and Z is a radical of the
formula IG" soﬁ 0get her with the benzene ring containing A and A", does
not for mrniet1hyl pyridi nyl, 2-hydroxy-pyridin-4-yl or

1- H 2- oxo0- 1, 2-di hydropyridi n-4-yl; R5 is nost preferably hydrogen, or |ower
al kyl , eéBégc ‘al ly methyl, or halo, especially chioro; or a tautoner

t her eof ; pois Opbaf Bpceutically acceptable salts thereof. Very preferred anong
the novel , @rrp ds of the formula |I are those wherein WO 03/099771

PCT/ EPO3/ ¢%634°" <41 A and A" are both N, nis 1, mis 0, pis 0 or 2, r

i's
1, X is N isfNRIifp i90, wherefn Riis fzra@elnsOr IdSWérrall@e'brW l§|2 dr@gxt@ﬂrtrogeﬁ thcﬂjZ )2
i ncl udi n e

and the s ted (int

Bt oms. § o (RFRIRST WK e Bt Bl spRisS et S0ed (reerppblasiben Grckaia i . 2
is a racitens tovhiththeéyargvband)dornidia liger one of Rl, R2 and R3 is a basic
organi c 3% I34 Jjs amno or |ower alkylamno and R5 i s hydrogen, or a
t aut oner rg)ﬁ %(ﬂn RIS 45 r maceutical |y acceptabl e salts thereof.

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y, is O or CHy;

each of Ry, Ry and R3 independently of the others, is hydrogen, lower alkyl, halo, especially
bromo or chloro, halo-lower alkyl, especially trifluoromethyl, lower alkoxy, especially metho-
Xy, halo-lower alkoxy, especially 2,2,2-trifluoroethoxy, phenyl, piperidyl, especially piperidin-
1-yl, piperazinyl, especially piperazin-1-yl, morpholinyl, especially morpholine, thiomorpho-
linyl, especially thiomorpholino, or any two of them together form a lower alkylene-dioxy
bridge bound via the oxygen atoms, and the remaining one of these moieties is hydrogen or
one of the moieties mentioned;

if r is not zero, Ry is lower alkyl, especially methyl or ethyl, lower alkoxy, especially methoxy,
lower alkanoylamino, especially acetylamino, hydroxyphenylamino, especially p-
hydroxyphenylamino, amino-lower alkyl-oxyphenyl-amino, especially 4-[(2-aminoethyl)-
oxyphenyl]-amino, sulfamoylphenylamino, especially 4-sulfamoylphenylamino, carbamo-



Preferred anong the novel conmpounds of the fornmula I* are those wherein A,
A, n mp, VY, Y2, Rl, R, R3 and R4 have the neani ngs given under
formula IWoaBoyE71 and r is | to 5 Xis NRif pis 0, wheCeFrPIRI634
hydrogen or an organic noiety, or if pis 2 or 3, X is nitrogen which
together with (CH2)p and the bonds repré&8ented in dotted (interrupted)
lines (including the atons to which they are bound) fornms a ring, or Xis
CH2 and p is zero, and, if pis zero, the bonds represented in dotted |ines
are absenjinnaBiibbhi ' ' I &hi | ly of
the ot nerpnefyiafiric; Bsgcil acbaiihongnelylbmiy int Fho B oMer il EReaneRE . but
not boundheoylaminos especisly {Nn(2rhydroxyetipi)cagbarapulphenylamingyiplo, gepecizily2) -
bridge, ap rarﬁ@&;m&ﬂgh@nts R, R2 and R3 are selected fromthe foll ow ng
noi eti es, ereby positions (o = ortho, m= meta, p = para) are indicated
with regdReds hidrogen, lpwerialkyber haleraspesiallyhyeeeges. bound to the rest of the

mol ecule in formula 1* (via the NHC(=O - X-nmoiety): if only R is other

t han hydrogen: R, = p-lower al kyl, especial Ily p- met hyl, p-ethyl,

p- n- pr opyRreferngdiaaang] thevepvel crppoundsd dhesformpulam ere thoge mbweeaimy| ; or  phenyl ,

p- pi peri gk g 2 =] | Y bhend @&dEi her than
hydrogen:%E%,é'f:%lﬁyﬁ(aqr%%’\a\e&&%lwﬁdgg%éecie}"gﬁégh%? rif tm?r?ﬁg{ %I , and R2 =
p- hal o, e3radalkylgney espaaiatiy cyFloprapyientalaad IZdgarradicahaf thestopadiada. of

mtriflu = koxy, especially

p-(2, 2, 2%%%%388Fﬁﬂdx%a@éﬁh}pﬁgﬁ%ﬁuéﬁf al kyl, especially

mtrifl uok s loyN,anal iRN or N»Opwer al koxy, especially mnethoxy; R =
m hal o- | ovver1,al kyl, especially mtrifluoronethyl, and R2 = p-phenyl; R =
m hal o- | dW8r'*al kyl, especially mtrifluoromethyl, and R2 = p-piperidin-I-yl
or p- pipeisa@oni] -yl; WO 03/099771 PCT/ EPO3/05634 -42 R, = mhal o-I| ower

al kyl , effge%i 2I I é_mtrifl uoronet hyl, and R2 = p-N-norpholino or p-N

t hi onor p Pim6 R = mlower al koxy, especially m methoxy, and R2 = p-hal o,
especi al Inisp-brono (less preferred); RL = m|ower al koxy, especially

m et hOXyX isaanQ iprZiS f), Rrhgrae%noﬁliso WJrod?‘elnkngWereaﬁlRfﬁcdr?flpl ¥ 2o0r 3, X is nitrogen, which
together with (CH,), and the bonds represented in dotted (interrupted) lines (including the

atoms to which they are bound) forms a ring, or

X is CHK wherein K is hydrogen and p is zero,

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y,is O, S or CHy;

Yais O;

with the proviso that (Y1).-(Y2)n does not include O-O, or S-O groups;

each of Ry, R, and R, independently of the others, is hydrogen, lower alkyl, especially
methyl, ethyl, n-propyl, isopropyl or tert-butyl, lower alkenyl, especially isopropenyl, hydroxy-
lower alkyl, especially hydroxy-propyl, lower alkoxy, especially methoxy, halo, especially
chloro or bromo, halo-lower alkyl, especially trifluoromethyl, halo-lower alkoxy, especially
trifluoromethoxy or trifluoroethoxy, amino-lower alkyl, especially aminomethyl, amino-lower
alkoxy, especially aminoethoxy, di-lower alkyl-amino, especially diethylamino, hydroxy-lower
alkyl-amino, especially hydroxy-propylamino, bis-(lower alkoxy-lower alkyl)-amino, especially
bis-(2-methoxy-ethyl)-amino, di-lower alkyl-amino-lower alkyl, especially
dimethylaminomethyl, phenyl, morpholinyl, especially morpholin-4-yl, piperidyl, especially
piperidin-1-yl, piperidyl-lower alkyl, especially piperidin-1-yimethyl, lower alkyl-piperazinyl,
especially 4-methyl-piperazin-1-yl or 4-ethyl-piperazin-1-yl, lower alkyl-piperazinyl-lower alkyl,
especially 4-methyl-piperazin-1-yimethyl or 4-ethyl-piperazin-1-ylmethyl, pyridyl, especially



p-2, 2, 2-trifluoroethoxy; R = mlower al koxy, especially mnmethoxy, and

R2 = p-phenyl; or RL = m|ower al koxy, especially mnethoxy, and R2 =

p- pi peri dwp-03094770r p-pi perazin-1- yl; or, if RL, R2 and R8T&Pe3/eicher t han
hydrogen: R, = mlower al koxy, especially mnethoxy; R2 = m|ower al koxy,

especially mnmetho- xy; and R3 = p-1oweAOal koxy, especially p-nethoxy; or

R, = lower al koxy, especially nethoxy, and R2 and R3 together forma

| ower - al kyl ene- di oxy, especially -O CH2-CH2-O, bridge; and R5 is

hydr ogen, fyh&}’l‘@-yl a&rlfd\heroélk)}l%leaz&yﬂp&cp'ealbhw ZJdef ﬁ’n@ﬁ'?ll-ln%éibl-ﬂ > WithQMé providaat

iIf nis ,toget erW|th

t he benzélmiiit ifr@ llﬁg"Qi@fgse@ﬂhﬁfﬂszﬁ %Fﬁﬂ'éaAOf théé@”@%la Forffa ?ﬁdﬁ Ryspe
2- hydr Ox%gﬁ%ghﬁl bR fith ek rﬁi’ne#’br%v@& St 1f%n@'o?#?rl‘?ﬁr§delg# B0/ khe otﬁér l%rot aut orer

t her eof ar rraceutlca y acceptable salts t Furt her preferred
anong t heanostdiotrclapysioge of the fornmula 1* are those wherein Ais CH N or

N->O and Fﬁ‘ ﬂo?vgwaﬂf/l gép%%allﬂrr;e'ﬂ'\)}l 'th)ﬂ'b??ébﬁ)%yi h?&ro%’tanfmé&rﬁchﬂp ld?lg(lﬁ aﬂécyl A andp

A" can NR if
is 0, mmeaamqnleewcigummﬁg@flpaﬁbonybmﬂomwy|halo@esnerc1qdjy paloao @rrﬂL@ro >bal05lower

ni trogen \ﬂ@l QPe QQF ?ﬁ%ttngl b%bﬂo@@sb%l%@ﬁ%ﬁoﬁgwmv@ alkgl -8ginoed

&
(interrupt d) the atons to t'hey are bou forns a
ring, or expe@alm-metaylampﬁq, gtrw@m;no JEapropylRmipe @vtegbbtttyiamlnomél-IQWﬁaglkyl-ammo

031 0907 7 EoRR AP BB Topidrgplenl Carti epRLBIPRE . eryfpinb b BUES- T
moi eti es envlaenmbiovmaihw garborqxbamlm, teabecmiyinethﬂc@rbomylmmr eyangr @zidndi cat ed
ol ecu o T8 phELAG, BBt R o Ayt ehEnietlfo, ord G fiiiher o U2
t han hydmbgeyl:anino, :esped:lal\wanefapx\ypherykpmmoa}r|t|ympthn§y-ply¢nyl-pnmqqjqwer alkoxy-
p-n-pr OpWaio-phenyl-amlno, especially methoxy-fluoro-phenyl-amino, phenyl-lower alkylamino,
especially benzylamino, (mono or di-lower alkoxy)-phenyl-lower alkylamino, especially
methoxy-benzylamino or dimethoxy-benzylamino, aminosulfonyl-phenyl-lower alkylamino,
especially aminosulfonyl-benzylamino, amino-lower alkoxy-phenyl-amino, especially
aminoethoxy-phenyl-amino, lower alkyl-amino-sulfonyl-lower alkyl-phenylamino, especially
methylamino-sulfonylmethyl-phenylamino, lower alkyl-piperazinyl-lower alkylamino,
especially 4-methylpiperazin-1-yl-propylamino, morpholinyl-lower alkylamino, especially
morpholin-4-yl-propylamino, lower alkyl-piperidyl-amino, especially 1-methyl-piperidin-4-
ylamino, tetrazolyl, especially 1H-tetrazol-5-yl, lower alkyl-tetrazolyl, especially lower alkyl-
tetrazol-5-yl such as 1-methyl-1H-tetrazol-5-yl or 2-methyl-2H-tetrazol-5-yl, or (di-lower
alkyl)-amino-lower alkyl-tetrazolyl, especially (di-lower alkyl)-amino-lower alkyl-tetrazol-5-yl
such as 2-(3-dimethylaminopropyl)-2H-tetrazol-5-yl, with the proviso that if X is NH, R4 is not
aminocarbonyl or lower alkyl-carbonyl and with the further proviso thatifnis 1, mis 0, pis 0,
ris 1, Xis NH, Y4 is O, G is not present and Z is a radical of the formula la, R4, together with
the benzene ring containing A and A’, does not form methylpyridinyl, 2-hydroxy-pyridin-4-yl
or 1-H-2-oxo0-1,2-dihydropyridin-4-yl;
Rs is most preferably hydrogen, or lower alkyl, especially methyl, or halo, especially chloro;
or a tautomer thereof;
or pharmaceutically acceptable salts thereof.

Very preferred among the novel compounds of the formula | are those wherein



m hal o-| ower al kyl, especially mtrifluoronethyl; or phenyl,

p- pi peridin-1-yl or p-piperazin-1-yl; if both RlL and R2 are ot her than
hydr ogen:wBb3m9917hal o- | ower al kyl, especially mtrifl uoromergpoiomad R2 =
p- hal o, especially p- bronb; R = mhalo-lower alkyl, especially
mtrifluoronethyl, and R2 = p-hal o-| owed1al koxy, especially
p-(2,2,2-trifluoroethoxy); RL = mhalo-lower alkyl, especially
mtrifluoronethyl, and R2 = m|ower al koxy, especially mnmethoxy; R =

m hal o- | 1 eyl pef Al t:L ibfdr 9o I 3¢ P |; RL =
m hal o- | avend &) %%Ib,o“g@’p@%i &im ¥ Gt bldr 35F %ﬁ?ﬂ%w 7B Fordt "S'.SB%?SQ% di n-1-yl
or p- pi pétregeniwhichtogetRer withr{@ldd)pandifebontik tapreseniasin sotted (interrupted) lines
mtriflu = | L, B i LD =

m | ower g{n&é@g@pﬂ& afé@% atﬁl%‘f/h'crrlffpre%? E’(%(Ma?]g)(?ﬂg a:r%gl-’\lﬁéfsgﬁ,) ’%ﬂ@?ﬂa%%t’é %raorm
(1 ess prrediealiofihe foraula lapat ingst ong kidRy R. @pg &siisd bgsiaorganicongietya Re isrkamino

p- hal o- | I : | =2 =1L : = m| ower

al koxy, cegiﬁge‘%e?gw yﬁ%@ﬁéﬁ(ﬁoﬁgﬁﬂ@ﬁ%o;&&tﬁrﬁ%ﬂﬁ%fégﬁ%ﬁkﬁ%cle;mvgpy al koxy,
especi al lagceptableiselts/therge R2 = p-piperidin-1 -yl or p-piperazin-1 - yl; or,
If R, R2 and R3 are other than hydrogen: R = mlower al koxy, especially

m met hoxy; R2 = m| ower al koxy, especially mnetho- xy; and R3 = p-1|ower

al koxy, d¥pfetiedlamong-thenbyst gompourR)s of theofosmulal Ik areythossswkenell | y net hoxy, and
R2 and t0 OWer - - d] eci al - -CH2- O,
bri dge: and o e Yo e BTSRRI e egtios SRACHIE it Lot

| ower al keadays hha H,0X iselNRdfan isld, wheesireRyi$ hydragen biyair arggpicemgietynonibp is 2 or 3,

Ceee o by AL BB BPIR BT, % bRYEhae o R A e
03/ 09977 1inBClinciRIBY Ofe6dms telwhieh iesy arklbpudd)dairisaing pdreny| am no,
iyl - oo B Rz A no.  Bspeci al Iy [he (2o o L (veroxyToner
hydr oxy etdmd| if pésazdrantbg|bongs eapyésemiaton dotiedh vhes, aregpsental | y chl or o;
with the proviso that if X is NH, each of Ry, independently of the others, if present, is a moi-
ety as defined under formula I* above but not bound to the rest of formula I* via a -C(=0)-,
-C(NR)- or -S(0O,)- bridge, and the substituents R4, R; and R3 are selected from the following
moieties, whereby positions (o0 = ortho, m = meta, p = para) are indicated with regard to the
position where the ring is bound to the rest of the molecule in formula I* (via the NH-C(=0)-
X-moiety):
if only Ry is other than hydrogen:
R4 = p-lower alkyl, especially p-methyl, p-ethyl, p-n-propyl;
m-halo-lower alkyl, especially m-trifluoromethyl; or
phenyl, p-piperidin-1-yl or p-piperazin-1-yl;
if both Ry and R, are other than hydrogen:
R; = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = p-halo, especially p-
bromo;
R = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = p-halo-lower alkoxy,
especially p-(2,2,2-trifluoroethoxy);
R; = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = m-lower alkoxy,
especially m-methoxy;
R4 = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = p-phenyl;
Rs = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = p-piperidin-1-yl or p-
piperazin-1-yl;



and R5 is halo, especially chloro, |lower alkyl, especially nmethyl, or
preferably hydrogen; or a tautoner thereof; or pharnaceutically acceptable
salts thewewmB¥ery preferred is a novel conpound of the fPormPb&0I63HOr 1%,
as well as their USE, provided in the Exanples, or a pharmaceutically
acceptable salt thereof. Very preferred4Rs also the nmethod of synthesis
for these conpounds anal ogously to the nethods described in the Exanples.
Phar maceutical Conpositions: The invention relates also especially to

o 1 To 1 hatiear e lohe bR - f oy 3 B = KPRl T

or 1*, to the'use of a co int utic
(in a broader asﬁblomom‘hoilmm i nvention al so prophylactic) treatnent or a

nmet hod of tra.t f i i LQL g j-Rar Rﬁ‘%]
di sease, espem al rﬁ"ﬁ?é"%?‘ g’ee%?rggiaw %ﬁ%ﬁéﬁébﬁ%ﬁ? i—?ng%l&a%gg\%g',%ﬁ% %]%t e @égs
conpounds of fornuéfarred)or 1* for said use and to the pre- paration of

pharmaceut i cgl p rﬁ-ﬁ)o%veqtagl%g? es?@&S@urﬁ d’ééfth{aﬂ{, ﬁ@@i&?;ﬁiﬁaﬁo oWt alko ensggcigléy

phar nacol ogi cdl 1y acce inventio
used, for ex- anm-22, Z—mﬂud)rhethpx)epar ati on of phar maceut i cal conpositions

that conpri se%’?_ %%w@%ﬁ&&%ﬂeasl %/Iaﬁfnq utp&g r@ %Errpound of the

formul a | or 'a” pha esa ereof, as active
i ngredi ent t dyet heovear dkmxacbapnmali)emvmethow, an@iﬁzFl malperuammmr pipipsnazinyi-
nore inorganic or, ,organic, solid or liquid, pharnmaceutically acceptable
carriers. The i n\yéntl on relates also to a pharnmaceutical conposition that

i s suit abdreif RerRaaivl Ry ssé odtter than hydragewar m bl ooded ani mal , especially a

human (or to gel rema. . )
especially aFﬁ wﬁ““&Sr gl%)%y ﬁpﬂe%fallg kn\éﬁ%())(& I?%Eﬂllﬁgv%ﬁn%%ﬁggﬁ%'%p re(g'g’der
as- pect of t)dyeammRentpl-lower akexye aspeviallp p-niethpryophyl axi s agai nst) a di sease
that responds,to, inhi tion j :
especially oﬁ% Pv\ﬁeﬁg&ax%ggg%%a&é.h%ﬁg)ﬁ}egn%ggégag %ﬂ%?rffgrﬁt%‘e/“}e%rale 8F USE
o; ? corrlpoulndjl@iy Espetidip—-O- ©H2-$HQ-Cfpbri1Hesi ng an agount of ahnovel corrp(r)]und
of formula * a icall: is
ef fecti ve ndf%‘Sr's Qéﬁ"’&g%ﬂ?‘%?fﬁq‘&g%f E%B’e‘?sﬁgpgmﬁcg‘ie% ghgﬁ%oé{g Bﬁg}aﬁé{@eﬁq ally
accept at)! ie Ocpisr 0, eﬁsd 1,W0IsOSH @98 77 1s OCRS, B6h &56B4he béﬁzeﬂemngkmntwumgui\landl
conposi ti acc in 0 ion ar Q _enter
nasal , r ticl’ Scﬂo & e%nylpgg&@ﬂ{%ﬁé({lrox%%lgergé-yfﬁt1r {—l%g&ﬁ 2 ‘W"@ Bg’v‘g%us
adm ni st rertd taotohier thmecm bl ooded ani mal s (especially a human), that conprise
an effective dose t he cpl ically active ingredient, alone or
t oget her %p?'ﬁ‘ faa%%ug?ﬁ‘"%%?&%qa‘éﬁéahﬁ e%g. phar maceuti- cally acceptable
carrier. The dose of the active ingredient depends on the species of warm
Further preferred among the novel compounds of the formula I* are those wherein
Ais CH, N or N>O and A’ is N or N—O, with the proviso that not more than one of A and A’

can be N—O;

nis 1;

m is 0;

pis0,2or3;

ris 1 or2;

Xis NR if p is 0, wherein R is hydrogen or lower alkyl, or if p is 2 or 3, X is nitrogen which
together with (CHy), and the bonds represented in dotted (interrupted) lines (including the
atoms to which they are bound) forms a ring, or

Xis CH; and p is zero,

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y, is O or CHy;



bl ooded ani mal, the body wei ght, the age and the individual condition,

i ndi vi dual pharmaco- kinetic data, the disease to be treated and the node
of adm niwpran9wom The invention relates also to a net hodPefi/EPogetssent for
a disease that responds to inhibition of an (especially tyrosine) protein
ki nase, especially one of the diseases-ABnti oned above as being preferred
for USE of a conpound of fornmula | or 1*; which conprises administering an
(agai nst the mentioned di sease) prophylactically or especially

ther apeutmcR% bid RE fen?ecéélé(&e@ff@hﬂ%e ﬂfllo@m@‘?ﬁ'&?@ﬁ@%dwﬁérefo?b%h?né (o orLth q,qgor di ng

to the invention, especi ally t a war m |'ooded ani nal or exanp

human, t Haeta, B pata)@ﬁtnd@mt%@tfbnegﬁfﬁ’etoﬁ%mwmﬁrgé@%@@ is hqudfqtb@ fgﬁich
L ealt mentof iGodas8 foruf whccBg) kapaug | or 1, or a
phar rraceu(%%g;;yﬂ?ﬁéetgrté]qfe sapl‘(é trge(r e)of t e adnministered to
war m bl od niSrrley, INABHRYERERTH| e humans of approximately 70 kg body
breferably From Bopr e b Py 6 g ost preferably
from about 100 . r'f@r alg- |Q\N©m|k)!!mweﬂlg")’p@rtﬂ eoethgleer day, di vi ded preferably
into 1 to 3 singlg S - be of the same size.
Usual Iy, chil dre rg@e‘?\?éﬂﬂ Tlhl yl@?ﬁlgé?%zﬁ)ﬁggse The pharnaceuti cal
COMpoSi t iitheth Corpd Reare atblmﬁpprfwrogam ely 1 % to approxi mately 95%
Phar mcout i car ConaRdbf Sk, cepecih ARl haRY Caa R ondibybel B 41 Nt
exanple, in unit bdewe; form such as in the formof arrpoul es vi al s,
supposi torie _d ; S e
compos t1 ons i T AaraubAalkyl EpbifARERom e, BRARIZ BEH Ml o
se, for exanpl e Ieppesally-(42,2drfluoncdtihoxy); di ssol vi ng, | yophilising, m XI ng,
granul ati ng 9 BCT/ 34 -46
Sol uti ons of Q:g heﬁ@%ﬁaéwgﬂ%l?}gdéy ggglgﬁlsr%énﬂ%%rﬂ%glpgﬁ%%{éng Iﬁeg?é(é@% cially
i sot oni ¢ aqueous especihliyt mansthoxy; suspenS| ons, are one preferred form used,
£ 2209 POSSL Gy BePRY el RSO bl Y BRER. CAEghAIEOS! LLons
exanpl e manniRiat m-helo-lewehalksy) especialy mrtritumsgreetbyloasd Re =tpepiperidintdedoppi or to
use. The phar rra%g}étréﬁgl orrposi tions may be sterilised and/ or may conprise
exci pients, for anpl e ‘pgreservatives, stabilisers, wetting and/or
enul si fyi ng &yentng-haedbwei dlkyeespeciaih mstrlﬂlmrometbglubad Rag p-Nemarpholinomr p-N-
pressure and/ or ;) 00% ﬁt?d are prepared in a manner known per se, for
exanpl e by means of "conventional dissolving or |yophilising processes. The
sai d sol u- t iR nodovean siery,i espsciatyym-enetpoxys end/Rs e @shdlg,-éspecielysp-bopmo (less
subst ances, such i.um car- boxynethylcellu | ose,
car boxynet hyl cel Ipu%ose "dextran, polyvinylpyrrolidone or gelatin.

Ry = m-lower alkoxy, especially m-methoxy, and R, = p-halo-lower alkoxy, especially

p-2,2,2-trifluoroethoxy;
R = m-lower alkoxy, especially m-methoxy, and R, = p-phenyl; or
R1 = m-lower alkoxy, especially m-methoxy, and R, = p-piperidin-1-yl or p-piperazin-1-
yh
or, if R, Rz and Rjare other than hydrogen:
- Rq = m-lower alkoxy, especially m-methoxy; R, = m-lower alkoxy, especially m-metho-
xy; and R; = p-lower alkoxy, especially p-methoxy; or
Rs = lower alkoxy, especially methoxy, and R, and R; together form a lower-alkylene-
dioxy, especially —O-CH,-CH,-O-, bridge;
and, if ris not zero, R, is lower alkoxy, especially methoxy, lower alkanoylamino, especially
acetylamino, hydroxyphenylamino, especially p-hydroxyphenylamino, amino-lower alkyl-
oxyphenyl-amino, especially 4-[(2-aminoethyl)-oxyphenyil-amino, sulfamoylphenylamino,



Suspensions in oil conprise as the oil conponent the vegetable, synthetic
or sem-synthetic oils customary for injection purposes. There nay be

ment i onedawa3swom especially liquid fatty acid esters tha&CTmEpod/edess as t he
acid component a long-chained fatty acid having from8 to 22, especially
from12 to 22, carbon atons, for exanpkd4lauric acid, tridecylic acid,
nmyristic acid, pentadecylic acid, palmtic acid, margaric acid, stearic
acid, arachidic acid, behenic acid or corresponding unsaturated acids, for

exanpl e UsBbéialfi- glu:fa«ﬁl.@mfeﬁyuaﬁm cAbHRLApAHamine by 41 d or 11 nol el ¢

acid, if desired wt itio I oXi d for "exanpl e vitam n E,

Rca- r otc‘@ﬂ@naﬁylp@eaylawmew (fmsﬂfcw laweralbrsarkarn@ilohenylaming eupgcialyiidéent
of those ﬁyﬁFoWetﬁ?l? gar%mowf-r)ﬁeﬁ}ﬁa‘imﬁor@ﬂa@@b&émzﬁlx%ﬁfo@” atonms and is a mono-
or poly-hydroXxy, for exafhple a nono di- or tri droxy, al cohol, for
exanpl e rAadiRei® haIOe@W@Ily chjergplomest alkigl espesiallp meﬁ%toamfe@bly hysEogesoner s
thereof, puti@RRFIRFEN: 0l ycol and glycerol. The follow ng exanpl es of
fatty acid esters are therefore to be nentioned: ethyl oleate, isopropyl
nyri st at @ phawprceepljcally gresntanle salts: thafl?pfafl | M 2375" (pol yoxyet hyl ene

gl ycerol trioleate, Gattefosse, Paris), "Mglyol 812" (tri- glyceride of
saturated fatty acids with a chain length of C8 to Cl2, Hills AG GCernmany),
but  espanapreferastieeaisvel esmpound of thefamaua | ok casiwell #s thelrSE psovideddni ve
O} casuRE EQbhpios STl BhdtiboouRANAEAG0EHe AN IBECVERATEIAL, ALoURIN!

oil. Injection conpositions are in customary ‘nmanner er sterile
condi t i ormaethedhef syarhesisdppiness C@TIB@"IC’Q anﬁbg@mjwtqigemhwﬂﬁs@nbedjnéhe nto
anpoul es gy, s and sealing the con- tainers. Pharnaceutical conpositions
for oral agm nistration can be obtained by conbining the active ingredient
with solid carriers, if desired granulating a resulting m xture, and

pr ocessi Hhat SR ?érqc SmmECT/ EPO3/ 05634 -47 m xture, if desired or
necessary, of appropriate excipients, into tablets, dra-
gee cor esTherinsnticn relates btsoiespedialy tp pbaintrHceutical compmlmmwsbmmmisiogmmbd into
pl astics A f

rel eased cl%ﬁ{ r?lélﬁ(géitgghgérnoﬁé lS’P’Y é@ﬁ@%%ée&%aédﬁ%oﬁghg?éh%efégg@?a FF?? ﬂ{el ers,

such as dberapsyticf(ora broaded a;spleamfcblsfemvstatooladaoqzrephylammhireaimeotonsa)mletrtodqu

| I ul .
phosphat & aE ot (HRcEP R Rl REAS R R, o3k KHR B hE BRIEEL o
using f @seasasmsieetmmdrabomdaﬁhe caropounds pdfoamnolad toa it dhor sajéluaé and td thagae-ant h,

ot Y1 el B pH ey P ERRIEBADMLGELbY chosga  aad um

car boxy ose an yVi ny pyr one, and/or, if desired,
disintegrators such as the above ment i oned starches, and/ or carboxynethyl

R BT E T e S N S R

condi t i oreenpe, doidthe poepacativngf phamaeeatiqal eorspbsitinins thaticdmprise a pharmaceutically

effective amount of a compound of the formula I or I*, or a pharmaceutically acceptable salt
thereof, as active ingredient together or in admixture with a significant amount of one or
more inorganic or organic, solid or liquid, pharmaceutically acceptable carriers.

The invention relates also to a pharmaceutical composition that is suitable for administration
to a warm-blooded animal, especially a human (or to cells or cell lines derived from a warm-

blooded animal, especially a human, e.g. lymphocytes), for the treatment or, in a broader as
pect of the invention, prevention of (= prophylaxis against) a disease that responds to inhibi-
tion of tyrosin protein kinase activity, especially one of the diseases mentioned above as be-
ing preferred for USE of a compound of formula | or I*, comprising an amount of a novel
compound of formula | or I*, or a pharmaceutically acceptable salt thereof, which is effective
for said inhibition, together with at least one pharmaceutically acceptable carrier.



talc, stearic acid or salts thereof, such as nmagnesi um or cal cium stearate,
and/ or polyethy- |ene glycol. Dragee cores are provided with suitable,

opti onal Iwoenwea77c, coatings, there being wused, inter aliPal/EPosic®Bs r at ed
sugar sol utions which may conprise gum arabic, talc, polyvi-

nyl pyrrolidone, polyethylene glycol andAbr titanium di oxide, or coating
solutions in suitable organic solvents, or, for the preparation of enteric
coatings, solutions of suitable cellulose preparations, such as

et hyl cel l ul ose phthal ate or hydroxypropyl net hyl cel | ul ose pht hal at e.
Capsul es are dry-filled capsules made of gelatin and soft seal ed ca sules
made of geleatharmaegidical gompssitiensegcording ie tgg inyeplien aye thpsedor pnteel, s

dry-fill %FSﬁFk?dtﬁl%F F@yor?%@&?r?ﬁs&&?a@lﬁﬁahhgcﬁ:lér’w"rﬁ@v@ﬁéus‘ adm%tffa%m&f
granul es, tor exa ers, suc actose, binders, such

st ar ches  waindblopdegl animalsdespagighy adiuman) toat comprise PO sifeetivardese of &ﬁcphiafma-
desired _

pr of er abﬂy‘%@%?%t‘e“& FEGRnt, aRng B logeBer WifR SoHfcant A Bt atheRifca®.

fatty oi|cally pegeptablecarier. Erhe Kipqmpﬁhp@pwuﬁgnedwet @Bﬁﬂéﬁ onthe Sma’q?g)fm@r bl e
al'so T or \3cialdnffii i@ el 1A G56 Bhdine A6 Al Tal bBndifiord At Al dPBREmBlco-

pi gnents may toth s or ra ee coatings or the capsule
casi ngs, Kingticeletaythediseasetd battienteskanddhe pipde Op‘)ad@mlailiatlpm i ndi cate d| fferent
doses of active ingredient. A conpound of the formula I or I* may al so be
used to advantage in conbination with other anti proliferative agents.
Such ant i Therioverttion a¢latee alsgdamgnéethed atieeatment far a disease that tasgonds todnhibitioras e

i nhi bi torg, [ r i, bl ke 4.Qr

i bi ¢ o 2" tEEReRElY BRRe) AR GRIE! BaRclaly Bl B 18 dheolAPALRRIRIABE b
deacet yl absmg m‘afetnneddonsUSE@f acoyipound aiifofreulas er I*nwlhlbh c@msrlsescadnﬂmst@nn@ian ors,

corpounds DAY At TorRAERR b laf heBRLARO LSy’ o' 1
03/ 039r77ljamm SP@Eb?EGQm c_)f_fdﬂsnlilmt orhlélacemﬂlhg datiiedgeantion, o&mpaahds a warm-
it pr ot i BRRCor BRI M B oy SRR B e B TRIRSIARRE  RRpsee.

" ar omat agequirdsi duich inestmexd. used herei n reI at es to conpounds which inhibit
the estrogen production, i.e. the conversion of the substrates

andr ost enedi one and testosterone to estrone and estradiol, respectively.
The t er mTheodasded ,a dompo'usd nbthelformiulabort 16 mfta@mrrdaceutleaﬂyeacbaéptgble;selltrest ane

and f olr Hﬁg%r%&eto lﬂls%g‘%é {oc\#)érg"r blo&?& ﬁn%%@' fé}? lzax%é an ﬁ"!ang of a%prOXImat I¥ v,

m nog , roz rozo anastro vVery ecl a
I etrozol €0 kgﬂxceiyem@ntelsc;mfetwba‘cbm approgimedely 8mg.to apprwmmtélyﬁmgamqre IS

i i ot dyg ey ROiR aphREpud b ARG b GBS, GO RRERRRTAE RofFapou 100
t radenar kng E\HWUM nﬁa:hrcpe:doe peaday eividbd prefetabiyeidio a3 single doskewhizhm as
'tis rrarrhae)}, %jﬁ ex%h%le, ‘be ?%hetsha?net élgg%%,fy, %EIF rer;r Mceﬁg%séﬁf o?%h%l aedu‘ﬁacf?)sg.e

The pharmaceutical compositions comprise from approximately 1 % to approximately 95%,
preferably from approximately 20 % to approximately 90%, active ingredient. Pharmaceutical
compositions according to the invention may be, for example, in unit dose form, such as in
the form of ampoules, vials, suppositories, dragées, tablets or capsules.

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



adm nistered, e.g., inthe formas it is marketed, e.g. under the trademark

ARI M DEXTM Letrozole can be admnistered, e.g., inthe formas it is
mar ket ed,we.og/o9uander the trademark FEMARATM or FEMARTM ARgirrEpgs/eseat hi m de
can be adm nistered, e.g., inthe formas it is narketed, e.g. under the

trademar k ORI METENTM A conbl nati on of tHeé-invention conprising an
anti neopl astic agent which is an aromatase inhibitor is particularly
useful for the treatnent of hornone receptor positive breast tunors. The

t er m " antgoRfifohd BEME achve NGRUINE RIS RPESSIdR, BAIBSEN Y MdtdHt Aqicaugsbze
the effect. of estrogens at the estro%en rece tor level. The termi ncl udes,

but is nd4tionsQr pesPepgions, b Pre Rreferrpd foep used. i heingpRossiiR farRrappieRthene

hydr ochl eabélef lydpHileet fcempesitioneth lséttﬁésél fhdtediehtbldiEor togéthaswit a | S
mar ket ed, e.g.yunder thept%racc)ierra?k NCE)} e Fgeolil fene hydgr]ochl olrl%le

can be adATiehJoEP@mplemannitl fof pechy SHFi0RS of %uapgnﬁaamwroeuw REPALG Use: he
tr ademar kg nGATMutiEH o ipbsiBbis Ay nb stche Ut odthSiRL@RERich, 1P

4,659,516 or it can be adm ni stered ormas It Is marketed,

e.g. undéXample Aresanates, stabiliserpmetting amgirtemulﬁlfym;?@eetsr@qla@@sers isalis 9t or s"
as used hegfthg thE bsidefc ?rlé's!&urb%nalbfr bhfféf‘st% are ?éﬁé‘?éc?ﬁad"manhér' kﬂ@&vﬁ%@?se

9-nit rocarrpt ot heci n and he nmacr onol ecul ar carrpt ot heci n conj ate
166148 ( f¥rAyempie by meanypbenyeipnpl dissalving @dmmﬁmgwowﬁeﬁﬂwéﬁa&ﬁohe g.

in the fgbAa alssusbtené@n%ray%rﬁgnséawgcosWﬁ\%Fea"sfh? Jub8ERERY, KudH Y. %M

TOpOt ecan can adm ni stere gf orm as |1 t IS mar
under t hdoxyrmetbyies!ilasecearromathyigsliobsegipxiran, motVviewpsrokoes or galatimhe ter m

"t opoi sonerase |l inhibitors" as used herein includes, but is not limted
to the antracyclines doxorubicin (including |i posorral fornul ati on, e.qg.
CAEL YXTMSuspefisiartsiie bh compese asiheial cemponentdhe weasitable, isyathatic ar sapuirsyothetic

m t oxant Lang, AalahRPHRISP Bipadtl T mgpslé)mahhér%og%]&ﬁﬁ eShORAR! B6I3REY

teni pOSI Et opo e can m ni stere
mar ket ed acld, gpters gt contaia astbe@ﬁdrqonmvmmalm@mﬁmcw@aym ftmn 8 to 22,

adm ni st g ?_Qma!@_}ﬂvm I]_)Ofb 59 & ol Btds, for L é%‘an’fﬂ?é E%h@galdetrﬁecﬂeg‘éirdt gﬁ?tkrﬁlﬂ?mr k

VM 26- BRI xorubi cln can be mnl ste ormas it
i s mar ketPedtadecylic agiddpalmiticeacid, matganin acid\BRIAEL AST aranhldk_%mord; Ibebénic ecid obe

d t
?r g‘ dglrr;r %Bﬁgﬁ@%g ug'sﬁHJH}@ﬁl %Fé’ip%nbf?i?iﬁ%cdlé olgﬁzrac a‘?cﬂ a@ld geruagg% E)Ijagld
f orm as iacidiar lineleicetcill jf desiged witil the addiion ro&deﬂmrdanE‘MCEmMe \Mbmﬁm-came

C ' adomar EORPS/RN Rt BefishldohBib . Jritionol GrinsH dives® fy 40885,

m cr ot ubmére has abhaximumgf@&chriorcatomslandds a dembabi poly-hydromg dortexaimpld audmng-

but not fno? ?rgh);o?oﬁwglcgﬁélaﬁ? xé)mglle'n%e%anol enhano?%%;%)ﬁ%l, bu{arr]xgl or pentanol or
the isomers thereof, but especially glycol and glycerol. The following examples of fatty acid
esters are therefore to be mentioned: ethyl oleate, isopropyl myristate, isopropyl palmitate,
"Labrafil M 2375" (polyoxyethylene glycerol trioleate, Gattefossé, Paris), "Miglyol 812" (tri-
glyceride of saturated fatty acids with a chain length of Cs to Cy,, Hiils AG, Germany), but
especially vegetable oils, such as cottonseed oil, almond oil, olive oil, castor oil, sesame oil,
soybean oil and more especially groundnut oil.

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

Pharmaceutical compositions for oral administration can be obtained by combining the active

ingredient with solid carriers, if desired granulating a resulting mixture, and processing the



vinca al kal oids, e.g., vinblastine, especially vinblastine sulfate,
vincristine especially vincristine sulfate, and vi norel bi ne,

di scoder mwbiod@9ermd epot hi | ones, such as epot hil one B andPDI/HPovetcakel can
be adm nistered, e.g., inthe formas it is marketed, e.g. under the
trademar k TAXOTERETM Vi nbl asti ne sul fa4®-can be adm nistered, e.g., in the
formas it is marketed, e.g. under the trademark VINBLASTIN R P. TM
Vincristine sulfate can be admnistered, e.g., inthe formas it is

keted, .e. q. . STl ' '
oot il r4B8RY A YRcbLAT THEE o TSt Sbpp s ceier e b,
as used lgée eoresionchpsitss, Ithsialsd possible fonthensdo be invptiiasptad inie alvsties carriers
the 1 or et i T 00 ety REDRGETABLIRIE00 Rinacidld BBl 1 o "
Ifgsfam'hde cag be adm ni ste’red, e.g., in the formas it is marketed, e.g.
under t t . Y YTl "
ol at es SYEBR SRR AR ERO MRS soLo8 sl 2ty RRPb MRS e o <
po?]_s gjs S m’etrinijollmir isbmbital, cellasetprepargtionsrandios caiclumaphasphates; faon sxample drical-
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.~ €.9. under_the trademark RBOPLATT liplatin can.be ..
N ni ot G038 2l GVififed Bape-AGR ol GORE arpthssaied sogs it afe B gati
t r adenar langlaPEstici¥éMsuch as glycerol or sorbitol. The dry-filled capsules may comprise the ac-
tive ingredient in the form of granules, for example with fillers, such as lactose, binders, such

as starches, and/or glidants, such as talc or magnesium stearate, and if desired with stabili-
sers. In soft capsules the active ingredient is preferably dissolved or suspended in suitable
oily excipients, such as fatty oils, paraffin oil or liquid polyethylene glycols, it being possible
also for stabilisers and/or antibacterial agents to be added. Dyes or pigments may be added
to the tablets or dragée coatings or the capsule casings, for example for identification pur-

poses or to indicate different doses of active ingredient.

A compound of the formula | or I* may also be used to advantage in combination with other
antiproliferative agents. Such antiproliferative agents include, but are not limited to
aromatase inhibitors, antiestrogens, topoisomerase | inhibitors, topoisomerase Il inhibitors,
microtubule active agents, alkylating agents, histone deacetylase inhibitors, farnesyl
transferase inhibitors, COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic
antimetabolites, platin compounds, compounds decreasing the protein kinase activity and



The term "conpounds decreasing the protein kinase activity and further
anti-angi ogeni ¢ conpounds” as used herein includes, but is not limted to
conpoundswatiBopw7decr ease the activity of e.g. the Vascul acTErdbodsed i al

G owth Factor (VEGF), the Epidermal G owmh Factor (EGF), c-Src, protein
kinase C, the Platelet-derived Gowmh F&tor (PDGF), Bcr-Abl, c-Kit,

FIt-3, the Insulin-like Gowh Factor .I Receptor (IG--IR) and the

Cycl i n- dependent ki nases (CDKs) and anti - angi ogeni c corrpounds havi ng
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di scl ose@f bstroffens at the estrogen receptor level. The term includes, but is not limited to

tamoxifen, fulvestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be

administered, e.g., in the form as it is marketed, e.g. under the trademark NOLVADEX™,
Raloxifene hydrochloride can be administered, e.g., in the form as it is marketed, e.g. under
the trademark EVISTA™, Fulvestrant can be formulated as disclosed in US 4,659,516 or it
can be administered, e.g., in the form as it is marketed, e.g. under the trademark
FASLODEX™.

The term “topoisomerase | inhibitors” as used herein includes, but is not limited to topotecan,
irinotecan, 9-nitrocamptothecin and the macromolecular camptothecin conjugate PNU-
166148 (compound A1 in WO99/17804). Irinotecan can be administered, e.g., in the form as
it is marketed, e.g. under the trademark CAMPTOSAR™, Topotecan can be administered,

e.g., in the form as it is marketed, e.g. under the trademark HYCAMTIN™,



96/ 10028, WD 97/28161, W97/32879 and W97149706; conpounds whi ch decreases
the activity of the protein kinase C are especially those staurosporine
derivati e odiosoipsed in EP 0 296 110 (pharnmaceutical prepararodoseadescri bed
in WD 00/48571) which conmpounds are protein kinase Cinhibitors; further
speci fic conmpounds that decrease proterd9ki nase activity and which may al so
be used in conbination with the conpounds of the present invention are
Imatinib (d eevec(r)/divec(r)), PKC412, IressaTM (ZD 1839), PKI 166,
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risedronic acid and 20 I C ac ridoni ¢ acid" can m ni st ered
e.g., I n ddménistered, ag.,ib thesformuashias edhrketed).e.ginoeer thiedraide maanBON ANTHRIEL TM
"Clodronic acid" can be adm nistered, e.g., inthe formas it is marketed,
e.g. under the trademark BONEFOSTM "Tiludronic acid* can be adm nistered,
e.g., i N THedgefmomicagubule iaehv&wgleatséchlatesg)mlumiebulé btabiliziad emed mkic/SKEuleDTM

can be m ni

Pamdronc n the formas, jt s rketed,
S ebiizing Agams Ao e BRh st §o Hieupldhes gkl 1] dobetafel Be b oo
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marketed, e.g. under the trademark VINBLASTIN R.P.™. Vincristine sulfate can be
administered, e.g., in the form as it is marketed, e.g. under the trademark FARMISTIN™,

Discodermolide can be obtained, e.g., as disclosed in US 5,010,099.

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

The term “histone deacetylase inhibitors” relates to compounds which inhibit the histone
deacetylase and which possess antiproliferative activity.

The term “farnesyl transferase inhibitors” relates to compounds which inhibit the farnesyl
transferase and which possess antiproliferative activity.



The term "antiproliferative anti bodi es" as used herein includes, but is not
limted to trastuzumab (HerceptinTM, Trastuzumab-DML, erlotinib
(Tarcevawp,03bpgoraci zumab (Avastin TM, rituxi mab (Rt uxamCT)EPO3/6He864553
(anti-CD40) and 2C4 Anti body. For the treatnent of acute nyeloid | eukem a
(AML), conpounds of formula | or I* can®e wused in conbination with
standard | eukem a therapies, especially in conbination with therapies used
for the treatnment of AML. In particular, conpounds of formula | or I* can
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t r eat mentenyEmangs ichporse priolifexativesastivithsuchras aglecgrib(Eelebrex®),
nyEmaNCOXs2)candawhichn & hatipnolifgxgtivesagfivityhsuch I biEelebrex®)

Teni posi ] j A rbopl ati num and PKC412. The

structur3%5%0%?9@%@{/%@8@&{?‘?%@9&%9 'd by code nos., generic or trade

nanmes nmay be taken fromthe actual edition of the standard conmpendi um " The
Merck | ndex"”, or . dat abases., e. 9. Paten I i Qn l. Worl d
bubi 1 car 1 Dieefh AP Thn RS RS o oinetBibiEn it A8 i neleahorditfEe
conbi nat i (MMRY drid vehictopgssesslaatfprolifévativeoactivia | or 1*, can be prepared and
adm ni stered as described in the art such as in the docunents cited above.

Exanpl es The foll owi ng Exanples serve to illustrate the invention w thout
i mting THectean GEORNiAhBINGrs” refiids vioaigoands whish inhitiisthe mtaanmAi=DBarget b/ |

acetate AcCH aceti cid Anal . el enental. anal ysjs (faor indicated atons,
STt or encBSaBy AR ThTORP B0 wPieh ronte-STRRbSheRN T Rl 5uih ap SEPRRIE" St ur ot oo
sol uti on @apAiaGhe®)) evdrofius (Rérticahatplcri77o@Rg ABTBRgent rated d day(s)
deconp. deconposition DI BAH diisobutyl-al um ni um hydride D EA

di i sopropyl -ethyl -am ne DM dinethyl formam de DVPU
1, 3- di net1hd tefm 4arftinBopl8éticdhtitetabdtifed” iMtiDdEd, ButlisHebRmited to 5-fluorouracil, tegafur,

capecitabine, cladribine, cytarabine, fludarabine phosphate, fluorouridine, gemcitabine, 6-
mercaptopurine, hydroxyurea, methotrexate, edatrexate and salts of such compounds, and
furthermore ZD 1694 (RALTITREXED™), LY231514 (ALIMTA™), LY264618
(LOMOTREXOL™) and OGT719.

The term “platin compounds” as used herein includes, but is not limited to carboplatin, cis-
platin and oxaliplatin. Carboplatin can be administered, e.g., in the form as it is marketed,
e.g. under the trademark CARBOPLAT™, Oxaliplatin can be administered, e.g., in the form
as it is marketed, e.g. under the trademark ELOXATIN™,

The term “compounds decreasing the protein kinase activity and further anti-angiogenic
compounds” as used herein includes, but is not limited to compounds which decrease the
activity of e.g. the Vascular Endothelial Growth Factor (VEGF), the Epidermal Growth Factor
(EGF), c-Src, protein kinase C, the Platelet-derived Growth Factor (PDGF), Ber-Abl, c-Kit,
FIt-3, the Insulin-like Growth Factor | Receptor (IGF-IR) and the Cyclin-dependent kinases
(CDKs), and anti-angiogenic compounds having another mechanism of action than
decreasing the protein kinase activity.

Compounds which decrease the activity of VEGF are especially compounds which inhibit the
VEGF receptor, especially the tyrosine kinase activity of the VEGF receptor, and compounds
binding to VEGF, and are in particular those compounds, proteins and monoclonal
antibodies generically and specifically disclosed in WO 98/35958 (describing compounds of
formula 1), WO 00/09495, WO 00/27820, WO 00/59509, WO 98/11223, WO 00/27819, WO
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03/ 099771IWB@3LEROB/ 05634 -54- equiv equival ent(s) Ex. ExaoplEpo3/bsehour (s)
HPLC hi gh pressure liquid chromatography L litre(s) Me nethyl mn
mnute(s) MP. nelting point MPLC nedisim pressure |iquid chromatography
(Combi Flash system) NEt3 triethylam ne NMM N-net hyl nor pholi ne  NWR

Nucl ear Magnetic Resonance Rf ratio of fronts (thin |layer chronmatography)
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ret ent i oand byrd. Nefile)i et aliip osigalogic Fladolagycvolo2 o met hyip) 14241 L1998t is Wlkeen 80
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Nucl eosi 318-628;3an@1EnddBtatia®’, desctibed vt &. iReilyletrdl/ Gélh88, 119RE 2775280 ent
20- 100% CERCN, { R wriRnl §dre AAAnLENiY of B5F Hrksbdbicfly Tombounds which inhibit the
EGF receptor, especially the tyrosine kinase activity of the EGF receptor, and compounds
binding to EGF, and are in particular those compounds generically and specifically disclosed
in WO 97/02266 (describing compounds of formula V), EP 0 564 409, WO 99/03854, EP
0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, WO 98/10767, WO 97/30034, WO
97/49688, WO 97/38983 and, especially, WO 96/33980;
compounds which decrease the activity of c-Src include, but are not limited to, compounds
inhibiting the c-Src protein tyrosine kinase activity as defined below and to SH2 interaction
inhibitors such as those disclosed in W097/07131 and WO97/08193;
compounds inhibiting the c-Src protein tyrosine kinase activity include, but are not limited to,
compounds belonging to the structure classes of pyrrolopyrimidines, especially pyrrolo[2,3-
d]pyrimidines, purines, pyrazopyrimidines, especially pyrazo[3,4-d]pyrimidines,
pyrazopyrimidines, especially pyrazo[3,4-d]pyrimidines and pyridopyrimidines, especially
pyrido[2,3-d]pyrimidines. Preferably, the term relates to those compounds disclosed in WO
96/10028, WO 97/28161, WO97/32879 and WO97/49706;
compounds which decreases the activity of the protein kinase C are especially those
staurosporine derivatives disclosed in EP 0 296 110 (pharmaceutical preparation described
in WO 00/48571) which compounds are protein kinase C inhibitors;
further specific compounds that decrease protein kinase activity and which may also be used
in combination with the compounds of the present invention are Imatinib
(Gleevec®/Glivec®), PKC412, Iressa™ (ZD1839), PKI168, PTK787, ZD6474, GW2016,
CHIR-200131, CEP-7055/CEP-5214, CP-547632, KRN-633 and SU5416;
anti-angiogenic compounds having another mechanism of action than decreasing the protein
kinase activity include, but are not limited to e.g. thalidomide (THALOMID), celecoxib
(Celebrex) and ZD6126.



System 2: Linear gradient 2-100% CH3CN (0.1 % TFA) and H20 (0.1 % TFA) in
10 mMn + 2 mn 100% CH3CN (0.1 % TFA); detection at 215 nm flowrate 0.7
m/mn atwd®3099730 C. Col um: Nucleosil 120-3 C18 (125 xP8TEPIIP363IND

03/ 099771 PCT/ EP03/ 05634 -55 System 3: Linear gradient 20-100% CH3CN (0.1
% TFA) and H20 (0.1 % TFA) in 13 min +-52-min 100% CH3CN (0.1 % TFA);
detection at 215 nm flowrate 1 m/mn at 25 or 30 C.  Col um: Nucl eosi |
120-3 C18 (125 x 3.0 nm. Example 1:
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2.69 mol) and pyridine (0.43 mM, 0.43 nmmol) in THE (3.3 nl) and stirred
at it for 24 h. The reaction solution is filtered over silica gel (30 g),
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4- et hyl - phenyl), 6.89 (d, 6.5 Hz, 2H,. pyridi nyI), 2.55 (qu, 7.5 Hz, 2H,
CH2), 1.16 (t, 7.5 hz, 3H, CH3); Rf (AcCEt/hexane = 2:1): 0.16; mp. =
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NH2) ; Rf t(atlefErk SREDIA™="Alendronic acid” can be administered, e.g., in the form as it is
marketed, e.g. under the trademark FOSAMAX™, “Ibandronic acid” can be administered,
e.g., in the form as it is marketed, e.g. under the tfrademark BONDRANAT™, “Risedronic
acid” can be administered, e.g., in the form as it is marketed, e.g. under the trademark
ACTONEL™, *Zoledronic acid” can be administered, e.g., in the form as it is marketed, e.g.
under the trademark ZOMETA™.

The term “antiproliferative antibodies* as used herein includes, but is not limited to
trastuzumab (Herceptin™), Trastuzumab-DMf1, erlotinib (Tarceva™), bevacizumab (Avastin
™), rituximab (Rituxan®), PRO64553 (anti-CD40) and 2C4 Antibody.

For the treatment of acute myeloid leukemia (AML), compounds of formula | or I* can be
used in combination with standard leukemia therapies, especially in combination with
therapies used for the treatment of AML. In particular, compounds of formula | or I* can be
administered in combination with e.g. farnesyltransferase inhibitors and/or other drugs useful



3:7): 0.23; mp. = 165.8-166.6 C. WD 03/099771 PCT/ EP03/ 05634 -56
Conmpounds of Exanples 2 - 15 are synthesi zed anal ogously to the preparation
of the cowp opowatdl of Exanple 1 via urea formation of the ®crmPspeisai ng aryl
i socyanates and 4-(pyridin- 4-yl-oxy)-phenyl am ne,

met hyl - [ 4- (pyri di n- 4-yl - oxy) - phenyl ] anmi-®8,- 4- (pyri di n- 4-yl net hyl ) - phe-

nyl am ne or nethyl-[4-(pyridin-4-ylnethyl)-phenyl]am ne, respectively.
Structures and anal ytical data are given below (Table 1). Starting

mat eri al t t d i s of
corrpound:rormgtll% mérﬁo@Mngn‘l,ugh %ggéﬁdﬂ'?@?ﬁ‘%&fﬁ ?)?? Egvgr{c?ég%m?w&? t he

pr epar at |Mhtp>@ﬂtf@mﬁa |@%H®@On@afbﬁp|agﬁ'ﬁg@nd PKC4A2: er flash chromatography, the
product is further purified by Kugelrohr distilla- tion (110 C, 0.3 nbar)
and crystallized from AcCEt/ hexane: MtH = 201.1; 1H NVR (400 WMHz,

DVBO- d6) : The siructue obthe adlive agentgideniifiedyy)code nes, generg. @ tiade namesmawzﬁ nyl),

6 56 (d, ) . 5 Hz,
oL 5 g i ity 8¢ e o
anal yti cadat@tmsas,cﬁgo‘?ﬂtpmiahusrr@florBtMJ IS \World Pufications); aRj | / XoN H R2
Ex. YL X R, R2 Analytical data 2 0 NH 3-CF3, - MH = 372.1; 1H NWR (400
MHz, DMBO-d6): 9.07 (s, 1 H NH), 8.95 (s, 1 H NH), 8.44 (d, Hz, 6.5 Hz,

2H, pyri dihe@dbovegnentioned campoddsFghipi eary bg used iIBgonbination Bvithia, copiyound of

0X0- pheny ] s op % < = 1 H
- 3. phas Lo, 2oh By efifered of adinfiafed iE Bocribeg fn 2 it sugf sl iffre
oxo- phenydocamentsejted@beee.(d, 6.5 Hz, 2H, pyridinyl); Rf (AcCEt/hexane =
2:1): 0.12; mp. 147-149 C. 3 0 NH 4-n-Propyl, - MH = 348.3; 1 H NWR
(400 MHz, DMSO-d6): 8.73 (s, 1 H NH), 8.56 (s, 1 H NH), 8.42 (d, Hz, 6.5
Hz, 2H Exanmplgsyl ), 7.55 (d, 9.5 Hz, 2H, 4-propyl- phenyl), 7.37 (d, 9.5

4 ior opy| s @W&?@{%E@.}Fﬁéﬁg@ Eztgéfg thelinverton withouthiRamy Ba%cofl AR of,

Abbreviations:

abs. absolute

AcOEt ethyl acetate

AcOH acetic acid

Anal. elemental analysis (for indicated atoms, difference between calculated and

measured value < 0.4 %)

bfine saturated solution of NaCl in water
cat. catalyst

conc. concentrated

d day(s)

decomp. decomposition

DIBAH diisobutyl-aluminium-hydride

DIEA diisopropyl-ethyl-amine

DMF dimethyl formamide

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

DMSO-dg per-deuterated dimethylsulfoxide
ether diethylether
EtOH ethanol



-57 phenyl), 6.84

1.56 (sext, 7.5 Hz,

2:1): 0. 180 031099571

(400 MHz, DMBO- d6):

Hz, 2H, pyridinyl
Hz, 2H, oxo-phenyl
4- et hyl - phenyl),
(AcCet/h e = 2:
348. 1; %ﬁlﬁ}g 400
(s, 1 HBH, 7.3
oxo- phenyl - am ne),
Hz, 2H, 4-ethyl- p
CH3-N), HR® (qu
(AcCEt / hgxane =
MHz, DMSO-d6): 8.5

(d, 6.5 Hz, 2H, pyridinyl), 2.47 (t, 7.5 Hz, 2H, CH2
2H, CH2, 0.88 (t, 7.5 hz, 3H CH3); Rf (AcOEt/hexa

),

ne =

= 173-174.5 C. 4 0 NH 4-Methyl, - MrH =P8ZEPL3/03634H NVR

8.73 (s, 1 H NH, 854 (s, 1 H NH, 8.40 (d, Hz,
), 7.54 (d, 9.5 Hz, 284-4-nethyl phenyl), 7.32 (d, 9.
-amne), 7.09 (d/d, 9.5 Hz, 4H, oxo-phenyl-am ne/

6.85 (d, 6. 5 Hz, 2H, pyridinyl), 2.49 (s, 3H  CH3);

='190.5- 192 C. 5 0 NVe 4-Ethyl, - MH =
“’Qﬁﬂfgs& d6) :

8.49 (d, Hz, 6.5 Hz, 2H, pyridinyl),

EXQMPIGQ 5 Hz, 2H, 4-ethyl-phenyl), 7.22 (d, 9.5 Hz,

,3) (d, 9.5 Hz, 4H, oxo-phenyl-amne), 7.07 (d, 9.

Hen , 7.00 (d, 6.5 Hz, 2H, pyr|d| nyl), 3.26 (s, 3H,
high nrﬁssuaeH,iq' romatomamw 7.5 Hz, 3H CH3); Rf

ﬁt}e oil. 6 0 NMe 3-CF3, - MtH = 388.2; 1H NWR (

((s 1 H NH), 8.48 (d, Hz, 6.5 Hz, 2H, pyridinyl),

7.83 (s, MeH, 3- CFB@qthényl) 7. 74 (d/broad, 8.0 Hz, 1 H, -CF3-phenyl),

(t, 8.0 1 H 3
7.28 (d broad 8.
0x0- phenyh.pam ne )

2.1
(402) M—lz%ﬁ\sg]c} d6)

7.41 (d, NEth Hz, 2
0XO0- phen)“wam' ne) ,

B@e@lienyl , 7.41 (d, 9.5 Hz, 2H, oxo-phenyl-am ne
H -CF3-phenyl), 7.19 (d, 9.5 Hz, 2H,
medirgpoint, 6.5 Hz, 2H, pyridinyl); Rf (AcOEt/hexane

6.5
5

Rf
8. 10
2H,

5
400

7.44
)

ey byt oot Lo %.F'aﬁw%“BSG?sl Y

tjetdydamiopy! - phenyl ), 7.35 (d, 9.5 ,

sz%%ymorpﬁolﬁmeHz . 4,

NMR Nuclear Magnetic Resonance

Ry ratio of fronts (thin layer chromatography)

rt room temperature

TBS tert-butyl-dimethyilsilyl

TBTU O-(benzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium tetrafluoroborate
THF tetrahydrofuran (distilled from Na/benzophenone)

TFA trifluoroacetic acid

TLC thin layer chromatography

TPTU O-(2-ox0-1(2H)-pyridyl)-N,N,N',N'-tetramethyluronium tetrafluoroborate
tn retention time (HPLC)

triphosgene bis(trichloromethyl) carbonate

Tween 80 polyoxyethylen(20)sorbitane monooleate (trademark of ICl, Uniquema)
HPLGC Conditions:

System 1: HPLC is performed on an Agilent HP 1100 using a Nucleosil 100-3 C18 HD 125 x
4.0 mm column (1 ml/min; Linear gradient 20-100% CH3CN (0.1% TFA) and H2O (0.1%
TFA) in 7 min).

System 2: Linear gradient 2-100% CH3;CN (0.1% TFA) and H.0 (0.1% TFA) in 10 min + 2
min 100% CH3CN (0.1% TFA); detection at 215 nm, flow rate 0.7 ml/min at 25 or 30 °C.
Column: Nucleosil 120-3 C18 (125 x 3.0 mm).



oxo- phenyl -amne), 7.02 (d, 9.5 Hz, 2H, 4-propyl WO 03/099771

PCT/ EPO3/ 05634 -58 phenyl), 6.97 (d, 6.5 Hz, 2H, pyridinyl), 3.13 (s, 3H,
CH3-N), 2W093(99777.5 Hz, 3H, CH2), 1.53 (sext, 7.5 Hz, 2IBCTEHRI 05684 84 (t,
7.5 Hz, 3H CH3); Rf (AcOEt/hexane = 2:1): 0.38; oil. 8 O NWe 4-Methyl, -
MtH = 334.2; H NWR (400 MHz, DVBO-d6): -8548 (d, Hz, 6.5 Hz, 2H,

pyridinyl), 8.07 (s, 1 H NH, 7.41 (d, 9.5 Hz, 2H, 4-nethyl-phenyl), 7.31
(d, 9.5 Hz, 2H, oxo-phenyl-amne), 7.19 (d, 9.5 Hz, 4H,

0x0- pheny, =N o, @55 Hz,

2H pyri §v§l%fﬂ§1 nezai ﬁ;lé@ﬁog‘r% éh‘ﬁo%”‘ﬁf/%nd m’m@“%ﬁﬁ?&ﬁ'%e%ne 3

2:1): 0. 1an160% ClsQN (G- %-TEHY; datection al 325 mmﬁawrateﬂmmm JLRSerMaZ C.

DVSO- d6) : f 1H, NH), 8.42 (d, Hz, 6.5 Hz,

2H, pyri J)’D’N‘%'e%’%"?ﬁmwygk?%:@ﬁ"@enyl) 7.75 (d, 8.0 Hz, 1 H,

Br / CF3- phenyl) 7.56 (d 8 0 Hz, 1 H Br| CF3- phenyl ), 7.54 (d, 9.5 Hz, 2H,

Do R Vilgg@m ne ), 6.84 (d, 6.5
= 0.22; mp. = 180-183

C. 10 0 NH 3- CF3, I\/Hr 1H N (4 , DI\/SOdG) 8.89 4-0 CH2-CF3

(s, 1 H NH), 8.85 QE: , 6.5 Hz, 2H, pyridinyl), 7.88

(d, 3.0 Hz, 1HO 3/{‘\n 5 (dd, 8.0 Hz, 3.0 Hz, 1 H,

O’CHZ CF3/ CF3- phenyl ), 7.54 (d, 9 , 2H, oxo-phenyl - amine), 7.31 (d,

8.0 Hz, 1 H, O CH2-CF3/CF3- phenyl , 7.08 (d, 9.5 Hz, 2H,

0XO0- h enW salunionef pyﬁdlﬁé)(:{dfs mi 643511h1z>l) 2Heithypgmilira (69 ml, 539'011(nql) and pBosgene2H,

CH2) 0 5- CF3,
H ~ 40 41{11}/%%:%% %U ng@%w%@rgg)lﬂbg(%ﬁ;mg%swéggté C%Ven;thQ. lm_e!r

concentrating under reduced pressure, the reaction mixture is taken in THF (26 ml), filtrated,
and added to a solution of 4-(pyridin-4-yl-oxy)-phenylamine (Stage 1.1; 0.5 g, 2.69 mmol)
and pyridine (0.43 ml, 0.43 mmol) in THF (3.3 ml) and stirred at rt for 24 h. The reaction
solution is filtered over silica gel (30 g), taken up in AcOEt (100 ml), washed with H,O (20
ml), NaHCO; (5 %, 20 ml), and brine (20 ml, 2x), dried over Na,SOy4, concentrated under
reduced pressure, and flash chromatographed (silica gel, 2 x 18 cm; AcOEt/hexane = 2:1 >
4:1) giving compound of Example 1 as a colorless solid; M+H = 334, 'H-NMR (400 MHz,
DMSO-ds): 8.70 (s, 1H, NH), 8.60 (s, 1H, NH), 8.44 (d, Hz, 6.5 Hz, 2H, pyridinyl), 7.54 (d, 9.5
Hz, 2H, 4-ethyl-phenyl), 7.37 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 7.11 (d/d, 9.5 Hz, 4H, oxo-
phenyl-amine/ 4-ethyl-phenyl), 6.89 (d, 6.5 Hz, 2H, pyridinyl), 2.55 (qu, 7.5 Hz, 2H, CH,),
1.16 (t, 7.5 hz, 3H, CHs;); R; (AcOEt/hexane = 2:1): 0.16; m.p. = 166.5-168 °C.

The starting material is prepared as follows:

Stage 1.1: (4-(pyridin-4-yl-oxy)-phenyl-amine)

A solution of 4-aminophenol (15 g, 0.135 mol), 4-chloropyridine hydrochloride (22.5 g, 0.148
mol), and KOtBu (45.8 g, 0.404 mol) in DMPU (208 mi) and DMF (52 ml) is stirred at 100 °C
for 24 h, cooled to rt, poured into H,O (0.6 L), and extracted with AcOEt (150 ml, 6x). The
combined organic phases are washed with H,O (100 ml, 2x), brine (100 ml, 2x), dried
(NazS0,), concentrated under reduced pressure, and flash chromatographed (silica gel, 4.5
X 25 cm; AcOEt/hexane = 1:9 - 3:7) to give the title compound of Stage 1.1 as a colorless
solid: M+H = 187.2; "H-NMR (400 MHz, DMSO-dg): 8.37 (d, 6.5 Hz, 2H, pyridinyl), 6.79 (d,
9.5 Hz, 2H, phenyl), 6.78 (d, 9.5 Hz, 2H, pyridinyl) 5.12 (s, 2H, NH>); R (AcOEt/CH,Cl, =
3:7): 0.23; m.p. = 165.8-166.6 °C.



3-Oe (s, 1 H NH, 887 (s, 1 H NH, 840 (d, Hz, 6.5 Hz, 2H,
pyridinyl), 7.55 (d, 9.5 Hz, 2H, oxo-phenyl- amne), 7.48 (s, 1 H,

CH3- O/ CRophesytrd) , 7.24 (s, WO 03/099771 PCT/ EPO3/ 05634 PCIEPL3/b65634

O CH3/ CF3-phenyl ), 7.09 (d, 9.5 Hz, 2H, oxo- phenyl-amne), 6.84 (d, 6.5
Hz, 2H, pyridinyl), 6.80 (s, 1H, CH3-©&6CF3-phenyl), 3.79 (s, 3H CH3-O;
Rf  (MeOHCH2CI2 = 1:3): 0.19; mp. = 162.5-164.5 C. 12 CH2 NH 4-n-Propyl,
- M+H = 346.3; H NWVR (400 MHz, DVsO-d6): 8.58 (s, 1 H NH), 8.50 (s, 1 H,
NH), 8.44 (d, Hz, 6.5 Hz, 2H, pyridinyl), 7.36 (d, 9.5 Hz, 2H, 4-propyl-
phenyl), 7.33 (d, 9.5 Hz, 2H, oxo-phenyl-anine), 7.22 (d, 6.5 Hz, 2H,
pyri di nyl qomﬁoungs of Examul/ea 2-91% arwynthnslze«dmam@hsyv tetherpseparation of the com-

186 F Lo RRG L Exarrio ) vig frpatbimeliof o iecitethingiio 4 soevafplesidha Afdyridhl ) ,
= 1:3): O-goxyhpienylanise -matby-[¢:(Prliretyl-oxy)-phenyiamine, %wnﬁn-éamngthympm

o, o BT RO Pa gy B gngybiagirecpobuydi S pfu T ©°

0X0- phen;ﬂnah(itw«ﬂéfpta arem/emohelcwvsrabieﬂzH pyridinyl), 7.16/7.09 (d/d, 9.5
Hz, 4H, oxo-phenyl- am ne/ 4-ethyl-phenyl), 3.87 (s, 2H, aryl-CH2-aryl),
2.51 (qu, 7.5 Hz, 2H, CH2), 1.11 (t, 7.5 hz, 3H, CH3); Rf (AcCEt/hexane =
2. 1): 0. Barting paterialg Methyl{8gp\6idD-4-y4oxghiphenyllaming foy the syniiiesis of tompeundsR

. ovy o YAl o W otfngia apdyring Wine fippliing of the hrorttiortbrds bimpdii ©- ©

propyl - phofi®age 1. 7 Atder(fthsh ehnatography, theyprioductys furthgr purified by Kugetbiphradigillat

4H, oxo- RNy 6 °@18.5 Fbaty ARt V2 BRI W AcBE Retahe: Rt 2081 1FHENMR (400
MHz, DMSO-de): 8.37 (d, 6.5 Hz, 2H, pyridinyl), 6.78 (d, 9.5 Hz, 2H, pyridinyl), 6.56 (d, 9.5
Hz, 2H, phenyl), 5.71 (s/broad, 1H, NH), 2.65 (d, 2.5 Hz, 3H, CH;-N); R (acetone/CH,Cl, =
3:7): 0.23.

Table 1: Structures and analvytical data of compounds of Examples 2-15

| \ Y1 O
N / /U\ R1
X N R
H

2

Ex. |Y4 X R, R Analytical data .

2 0o NH 3-CF,, - M-H = 372.1; "H-NMR (400 MHz, DMSO-ds): 9.07
(s, TH, NH), 8.95 (s, 1H, NH), 8.44 (d, Hz, 6.5 Hz, |
2H, pyridinyl), 8.02 (s, 1H, 3-CF3-phenyl), 7.58 (d,
9.5 Hz, 2H, oxo-phenyl-amine), 7.5 (d, 8Hz, 1H, 3-
CFs-phenyl ), 7.53 (t, 8.0 Hz, 1H, 3-CFz-phenyl),
7.30 (d, 8.0 Hz, 1H, 3-CFs-phenyl ), 7.14 (d, 9.5
Hz, 2H, oxo-phenyl-amine ), 6.89 (d, 6.5 Hz, 2H,
pyridinyl); R (AcOEt/hexane = 2:1): 0.12; m.p. =
147-149 °C.

3 0] NH 4-n-Propyl, - | M+H = 348.3; "H-NMR (400 MHz, DMSO-ds): 8.73
(s, 1TH, NH), 8.56 (s, 1H, NH), 8.42 (d, Hz, 6.5 Hz,
2H, pyridinyl), 7.55 (d, 9.5 Hz, 2H, 4-propyl-
phenyl), 7.37 (d, 9.5 Hz, 2H, oxo-phenyl-amine),
7.09 (d/d, 9.5 Hz, 4H, oxo-phenyl-amine/ 4-propyl-




aryl), 2.20 (s, 3H, CH3); Rf (AcCEt/hexane = 2.1): 0.35; mp. = 197-198.5
C. 15 CH2 NH 3-CF3, - MtH = 372.1; H NWR (400 MHz, DMSO d6): 9.14

(s/ broad,wo oBlosdwH) , 8.89 (s/broad, 1 H NH), 8.44 (d, 6. ®@CHEPIRb}634
pyridinyl), 8.00 (s, 1 H phenyl-CF3), WO 03/099771 PCT/ EP0O3/ 05634 -60
7.55 (d, 7.5 Hz, 1 H, phenyl-CF3), 7.495{t, 7.5 Hz, 1 H, phenyl-CF3), 7.40
(d, 8.0 Hz, 2H, phenyl-NH), 7.30 (d, 7.5 Hz, 4H, phenyl-CF3), 7.23 (d, 6.0
Hz, 2H, pyridinyl), 7.18 (d, 8.0 Hz, 2H, phenyl NH), 3.90 (s, 2H,

aryl - CHz= ) R (ACCErtrexane o 69 651p.|;_) 2H pyAdingy 2.47 tE;(grrpI e
16: N-(4-pyr|din-g-yl-oxy-phenyl )=|c%t ”F’” gaj henyl') p&_ almwze ( N\ H
Aryl ether fprmatjon of| 4-chl oropyrh"Zj|2r|rb 211 (sext 7.5 Hz, 2H, CH2,088 (t

N- (4- et hyl - phenyl ) - 2- (4} hydr oxy- pheflglr% W%Ha)"ﬁ? AdeoEPhaamekbs: 3,) 0|f8

perfornmgd acgordi pg to fhe procedure o ynt heS| s of Stage 1.1: MH
333.1; 1H NMR (40D Mz, | DVSO- d6) 1mme1(7§17|454’CNH) 8.42 (d, Hz 6.5|Hz

2H, pyroetayHR— et a9 b 2H,
pyri di ny ﬁ) %9’10 NF@ Zl*g/lét I, 4H, ’Wﬁén ﬁg g W(M)O M%Uﬁﬁ ZSZFzsyI )
2.52 (ql, 7.5 Hz,|2H CH2), 1.12 (t(,S THENHE 8.8iHs, 1Id;HSM 840 (dablee® btz ane
2:1): 0435; pil. JThe starting mat erélql ))namgl e;pgz{ gjdz?%%om ABeth ﬁage 1. 1:

N- (4- Et hyl - phenyl ) - 2- (4f hydr oxy- phen y’I roX hen acetifc
acid (155 g| 10.2 mol ), 4-ethyl- p;bhawl)a?rﬁ&éd (915 B, ZH,,OXQGPlEH.Wrﬁmme) TBTU

(4.82 g,/ 15 mmol )| and NW (8.79 A . I at
rt for § h.|The feactipn m'(xture 70§g?</eh up n Aé&%ﬁ%%(émlf@w&%ﬁgd 3Nith
H2O (40|m, 2x) ahd brihe (40 m,|@heny)d6. Bédd ENaBsH,, pyddingihr-4%tse@Hurnder
reduced |pressure, |and f[ash _chromateﬁ? Bé@l&@(é%g*éd.l 2%§:I0 1§ nigx 480%M

AcCEt / hexane|{= 1: P 42:3) giving the compoun 1 as a
colorlegs solid (L.68g,{6.59 mol; W% MFH = 256. 1, 1H—NNR (400 VHz,

: DA (ol &~ 111 /
(o 5ol A pNBRI [ FEG (o, | WPE T30 B HSHE PG MrE IR Al fras™ 0%
aryl-CH2), 2}53 (qu, 7.5 Hz, 2H CHQ) Hz, 6.5%%, (ZH pytidinytz 8.18 s, 1EHNH), Rf
(e Tevant = 1153 o0 o, H3o44s o o Bl I  87
Hz, 2H, oxo-phenyl-amine), 7.07 (d, 9.5 Hz, 4H,
oxo-phenyl-amine), 7.07 (d, 9.5 Hz, 2H, 4-ethyl-
phenyl), 7.00 (d, 6.5 Hz, 2H, pyridinyl), 3.26 (s, 3H,
CHas-N), 2.49 (qu, 7.5 Hz, 3H, CHy), 1.11 (t, 7.5 Hz,
3H, CHs); Rf (AcOEt/hexane = 2:1): 0.10; oil.
6 o NMe | 3-CF3, - M+H = 388.2; "H-NMR (400 MHz, DMSO-dg): 8.53
(s, 1H, NH), 8.48 (d, Hz, 6.5 Hz, 2H, pyridinyl),
7.83 (s, 1H, 3-CFs-phenyl), 7.74 (d/broad, 8.0 Hz,
1H, -CFs-phenyl), 7.44 (t, 8.0 Hz, 1H, 3-CFs-phenyl!
), 7.41 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 7.28
(d/broad, 8.0 Hz, 1H, -CFs-phenyl), 7.19 (d, 9.5 Hz,
2H, oxo-phenyl-amine ), 6.97 (d, 6.5 Hz, 2H,
pyridinyl); Rs (AcOEt/hexane = 2:1): 0.26; m.p. =
126-128.5 °C.
7 0] NMe [ 4-n-Propyl, - | M+H = 362.1; "H-NMR (400 MHz, DMSO-ds): 8.46
(d, Hz, 6.5 Hz, 2H, pyridinyl), 8.09 (s, 1H, NH),
7.41 (d, 9.5 Hz, 2H, 4-propyl-phenyi), 7.35 (d, 9.5
Hz, 2H, oxo-phenyl-amine), 7.19 (d, 9.5 Hz, 4H,
oxo-phenyl-amine), 7.02 (d, 9.5 Hz, 2H, 4-propyl-




conpound of Exanple 16 (data are enlisted on Table 2). WD 03/099771

PCT/ EPO3/ 05634 -61 Table 2: Structures and anal ytical data of conpounds of
Exanpl es W9-038997RL N/ | :::1j) N J::) HEx. R AnalyticaCTE®n30563¥

4- Met hyl MtH = 319.1; 1H NWR (400 MHz, DMSO-d6): 10.10 (s, 1H, NH), 8.44
(d, Hz, 6.5 Hz, 2H, pyridinyl), 7.48 (€589.5 Hz, 2H, phenyl-NH), 7.40 (d,
9.5 Hz, 2H, phenyl-0O, 7.13 (d, 9.5 Hz, 2H, phenyl-NH), 7.11 (d, 9.5 Hz,
2H, phenyl-0O, 6.91 (d, 6.5 Hz, 2H, pyridinyl), 3.65 (s, 2H,

aryl - CHP=aryP)—2r24—s—3H—cH3)S = (D Py =
157.5- 158 C.| 18 4\ n-Propyl MH = 34’51.‘95;, is’lgFN‘\(;R%%% ZhPyidimdy, 343 1171
(s, 1H NH) 8.44 (d, Hz, 6.5 Hz,| QHy-Np\249tnigd Hz, IH50HE)d1.58 .(Sextiz7.52H,

d

phenyl ) | .6 (d 9.5 |Hz, 2H, pheg ( enyl) ".13
(d, 9.5 Hz 2H, phenyl), 6.91 (d,%?ﬁﬁgﬂ@yg’ﬁ.ﬁ?ﬁ%ﬂﬁ

grgI?- g:H) aryl), 2149 (t, 7. 5 Hz ZHACOEﬂhexane5-72(l}:éJx3& ol. 5 Hz 2H CH‘!)é
. t =57 Hz—3H p 7-“,L 5 e 3,
anal yti(:gl dap; of CSHDBOAUI’M 'iﬂylf thgwgrflgﬁiﬁzﬁ Hwerl(é?bsm_gt bMSq}?G)lsag
18.1, afe g|ven.| Startjng nmateri al(s, Hi’,aﬁaﬁélzBZH,Shyruiutyl)r&@?(zs]dl-hM-l)yt|cci
dat a of {conppunds| of Stjages 17.1 a

Anal yti ¢cal data 1f7. 1 4-|Met hyl M+H nﬂéﬁﬁd Jgﬁ—E%l\%l{-Nﬁ%Sthemgg? d%
9.99/9.21 (sls, 2H Ny OH), 7.46 |((idz, 2M, 5xdiphedifanime)ny.1Y (d,R.861z(4H, 9. % Hz,
2H, pheiyl),| 7.0 (d. 0.5 bz, 2H.| Bachul s 8n8P 76k (0% 3 1 22 tmdlY1)

3.48 (s,
phenyl), 6.98 (d, 6.5 Hz, 2H, pyridinyl), 3.24 (s, 3H,
CH3-N), 2.20 (s, 3H, CH;); Ry (AcOEt/hexane =
2:1): 0.17; oil.
9 o NH 3-CF3, M+H = 452.1/454.1; "H-NMR (400 MHz, DMSO-d;):
4-Br 9.18 (s, 1H, NH),8.96 (s, 1H, NH), 8.42 (d, Hz, 6.5

Hz, 2H, pyridinyl), 8.11 (s, 1H, Br/CFs-phenyl), 7.75
(d, 8.0 Hz, 1H, Br/CF3-phenyl), 7.56 (d, 8.0 Hz, 1H,
Br/CFs-phenyl ), 7.54 (d, 9.5 Hz, 2H, oxo-phenyl-
amine), 7.11 (d, 9.5 Hz, 2H, oxo-phenyl-amine ),
6.84 (d, 6.5 Hz, 2H, pyridinyl); R; (Ace-
tonitrile/CH,Cl, = 1:3): 0.22; m.p. = 180-183 °C.

10 (O NH 3-CF3, M+H = 472.1; '"H-NMR (400 MHz, DMSO-de): 8.89
4-0O-CH.-CF3 | (s, 1H, NH), 8.85 (s, 1H, NH), 8.42 (d, Hz, 6.5 Hz,
2H, pyridinyl), 7.88 (d, 3.0 Hz, 1H, O-CH,-CF,/CF3-
phenyl), 7.75 (dd, 8.0 Hz, 3.0 Hz, 1H, O-CH_-
CF3/CF3-phenyl), 7.54 (d, 9.5 Hz, 2H, oxo-phenyl-
amine), 7.31 (d, 8.0 Hz, 1H, O-CH,-CF4/CF3-phenyl
), 7.08 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 6.89 (d,
6.5 Hz, 2H, pyridinyl), 4.90 (qu, 7.5 Hz, 2H, CH,);
R¢ (MeOH/CH,Cl, = 5:95): 0.15; m.p. = 188.5-190.5

°C.
11 0O NH 5-CF3, M+H = 404.1; "H-NMR (400 MHz, DMSO-ds): 9.07
3-OMe (s, 1H, NH), 8.87 (s, 1H, NH), 8.40 (d, Hz, 6.5 Hz,

2H, pyridinyl), 7.55 (d, 9.5 Hz, 2H, oxo-phenyl-
amine), 7.48 (s, 1H, CH;-O-/CF;-phenyl), 7.24 (s,
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WO 03/099771 PCT/ EP0O3/ 05634 -63 (d, 9.5 Hz, H, indoline), 5.54 (s/broad,
1H, NH), 3.44 (t, 8.0 Hz, 2H, CH2), 2,92 (t, 8.0 Hz, 2H, CH2); Rf
(acet one/WiD@BA99771: 3): 0.22; mp. = 115.5-117.5 C. Stage POTAEP03/05634
5-pvridin-4-yl-oxyindoline The title conpound of Stage 19.2 is synthesized
according to the procedure of the prepaf6@- tion of the conpound of Stage
1.1: M+H = 211.0; 1H NWR (400 MHz, DVsO-d6): 8.37 (d, Hz, 6.5 Hz, 2H,
pyrldlnyl) 7. 47 (d 9.5 Hz, 1 H, indole-H7), 7.44 (d, 2.0 Hz, 1 H,

S

i ndol e- 2 ' T :

i ndol o- (\j” Hi U6"'g H; "‘2 ‘7'3936975@1 1R, ﬁfén&ﬂcg 7’49%t 75 Hz

i ndol e- tet one{ H2Cl 2 = 1: BJH, Nﬁe%’/'cga)d 48 (d, B0 kiz721, Rbeny/E)Udh“pI e
20: 5- pXy) - Nt (3-trifluofe a I

4-tetrg i 1ol>/i) ne I(: proFN {%B{(Qﬁ E&HW’%E?'F?E%?{%%?GH%

Exanpl e |20 i par ed anal ogousl y| 20, pyiiding)nf. 1@ d, 8. G Hzt 24, piwnpdiinl
Exanpl e |19 vila urea forfation wth =
y)-1,2, 3, 4-tetrah goéauleﬁ(?leFe aéYI?i Rf(A%%Etihexa H
) MHz, | DVBO- d6) : 921191 ((%3,nlpH=1Ké‘l)129 C42 (d, Hz, 6.
2H, pyri'dtayt—794s; H—3=—CF3=phenyt)—7-73(d; ".5—Hz—l=i—‘rrrdo1—i'ne)
7.45 (t, 8.0 Hz, 1 H, 3- CF3-phenyl), 7 43 (s, 1H, 1H, di hydroqui nol e- H3),
7.29 (d, Bxahghz16:HN-(4p@idiind lGers I-(4-3itHyl-bh apiddi hydr oqui nol e- H5)
6.93 (dd, 9.5 Hz, 3.5 Hz, | H, di hydroqw nol e-H7), 6.89 (d, 6.5 Hz, 2H,
pyridinyl), 3.75 (t, 8.0 Hz, 2H, CH2), 2.75 (t, 8.0 Hz, 2H, CH2), 1.90
(sext, 8.0 Hz, 2H, g ’ :3): 0.33; mp. = 185.5-188
C. The starting matefji a & : 2 : | ows: Stacie 20.1:
6- (pvridin-4-yl - oxy)Nd : 6 pokine The title conmpound is
prepared via reduction of the correspoﬁdl ng qui noline (Stage 20.2)
anal ogously to the synthesis of the conpound of Exanple 19.1: M+H = 227.1;
' H NMR (4Q@| ethvZforrbition-of 63-chiBrapyridide amtt N-(8- éihprheM-Z-pd,Lhydi'owbl)enyB abSt-(d

o> 5y Camiol '63%Bﬁﬂérﬁ,mrﬁvawﬁfﬂ‘@w%ﬁ*gtt%ﬁ’? &R IRe SghesiSpf Steg¥ T T

8.0 Hz, 2uhHECHB.1;ZHAMMRL(40B MHZHDMSZIAd:)CHRIO (s, T4, Nse,xa 42 &, HZH8.,5 BH.2HH) ;

L oS SRded da7 4 igeg%d% ofep, GG T 5 RRiOA 218t 05

Hz, 4H, phenyl), 3.62 (s, 2H, aryl-CH,-aryl), 2.52 (qu, 7.5 Hz, 2H, CHy), 1.12 (t, 7.5 Hz, 3H,
CH;); Rt (AcOEt/hexane = 2:1): 0.35; oil.

5 Hz,

The starting material is prepared as follows:

Stage 16.1: N-(4-Ethyl-phenyl)-2-(4-hydroxy-phenyl)-acetamide

4-Hydroxyphenyl acetic acid (1.55 g, 10.2 mmol), 4-ethyl-phenylamine (1.28 ml, 10.3 mmol),
TBTU (4.82 g, 15 mmol), and NMM (8.79 ml, 80 mmol) are stirred in DMF (30 ml) at rt for 5
h. The reaction mixture is taken up in AcOEt (0.2 L), washed with H,O (40 ml, 2x) and brine
(40 mi, 2x), dried (Na,S0O,), concentrated under reduced pressure, and flash chromatogra-
phed (silica gel, 3.5 x 25 cm, AcOEt/hexane = 1:2 ->2:3) giving the title compound of Stage
16.1 as a colorless solid (1 .68g, 6.59 mmol; 66 %): M+H = 256.1; 'H-NMR (400 MHz,
DMSO-dg): 10.0/9.24 (s/s, 1H, NH/OH), 7.46 (d, 8.5 Hz, 2H, phenyl), 7.09 (d, 8.5 Hz, 4H,
phenyl), 6.66 (d, 8.5 Hz, 2H, phenyl), 3.47 (s, 2H, aryl-CH,), 2.53 (qu, 7.5 Hz, 2H, CH,),
1.13 (t, 7.5 Hz, 3H, CHs); R; (AcOEt/hexane = 1:1): 0.66; m.p. =146-148 °C.

Compounds of Examples 17 and 18 are synthesized analogously to the preparation of the
compound of Example 16 (data are enlisted on Table 2).



The conpound of Stage 20.2 is synthesized according to the procedure of the
preparation of the conpound of Stage 19.2: MtH = 211.0; 'H NVR (400 MHz,
DVSO- d6) :we.8m9q7dd, 3.5 Hz, 2.0 Hz, 1 H, quinoline-Hl), ®CFEPO3I56845 Hz,
2H, pyridinyl), 8.35 (dd, 7.7 Hz, 2.0 Hz, 1 H, quinoline-H3), 8.11 (d, 9.0
Hz, 1 H quinoline-H8), 7.75 (d, 3.0 Hz1d H, quinoline-H5), 7.59 (dd, 9.0
Hz, 3.0 Hz, H quinoline-H7), 7.54 (dd, 7.7 Hz, 3.5 Hz, 1 H, quinoline-H2),
7.03 (d, Hz, 6.5 Hz, 2H, pyridinyl); Rf (acetone/H2CI2 = 1:3): 0.26.
Exanpl e 21:

4- (6-Chl oropyri m di n-4-yl )-oxyphenyl )-N -(3-trifluoronethvl phenyl)-urea

O/ | O Table2: StruEturésMnd icad d ousds ofrkxaghries 14-18 uor onet hyl - phenyl
i socyanate (412 ny , mml 6 (6 chl oro- pyri d| n- 4-yl -oxy)-aniline

(Stage 21.1; 0.25 g, Wi di me ( di ssolved in THE (3
m ) overnight, the reactl ol so ut| q eRunder reduced pr essure
and flash chromat ographed i ca getf, 2 5 m acetone/ CH2CI 2 = 5:95

-) 1:9) to give conpound of Exanple 21 as a"bol orless solid: MHH =
408.9/410.9; 'H NWR (400 M1z, DMSO-d6): 9.07 (s, 1 H NH), 8.89 (s, 1 H,
NH), 8.63 (d, 2.0 Hz, 1 H, Dvridinvl), 8.01 (s, 1 H 3-CF3-phenyl), 7.57
(d/ broad| E8. PRHz, 1 H AGigicahdatyl), 7.52 (d, 9.5 Hz, 2H oxo- phenyl an ne) ,

(i br oatl 5. PN | MRS T, E YA q R DNG G a8 S8 e, =9
gxg;lphenyl - am 22)7 4((il , 8.84 %d,Htiz, 631-12;2}'-: |p9md1|y;tl% 7.48f (d( 9.6z BBl Sh&P-RHY, 1: 9) :
.54; mp. E . 4- arti ri ar as
fol | ows: IoSt age 21. 1: 8?456(?&%—@?'03% g?)rr?? 1%y(fja‘%§>'/—§i glﬁl ﬁ%é(l'ﬁgl
g_—ChI Ior 056_-(4I-vgi0t_|r OE gvgbﬂd))(am@b‘lz;%mcph@ﬁyl((& 8% (d,16.8;HZ32H, gyrlcﬂx}ﬂ,ll)BBBﬁo ?\I (3
i ssolved in r e 0 |
g) at 40/C fpr 3 d. Th é EE %rtyfg ygwﬁgfgﬁ%%l_{ g’%?% @If,cggg SAReR yj under
reduced prespure and cmys;‘.mld r=21(5d S‘-TsﬂﬁOACCEt/ hexane to give the ti tI
Corrpound of Qf age21 H-NMR . ' ‘y 62 (51

1 H, 7.088(F4nPepy 6""55"(%47 §qﬁzm3kﬁ40‘?) henyl ) |
gi 12 (3’1 g , glh4|2) m ®.44%d, J}f@ﬁf&ﬂﬁ&l—ﬂ, pGHdiING, O;yoqaggsmvczw El?é}@:i 5?248 - 65
age . - or o- 9 g,

20.1 mmol), P, 4-dichl o?g}épé Q%ﬁaaﬂi&?@@ T & gﬁgﬁ %%&Fﬁbsg‘%& 0.1
mrol ) di ssol ved i n H209 8q¢4 2REpiteHy)Né.91 1d, B)5 Htezﬁtpyflﬂlﬂﬂl)&m@@r 68, C for 1 h.
The reacy aryl-CH,-aryl), 2.49 (t, 7.5 Hz, 2H, CHy), 1.57 (sext, 7.5 Hz, 2H,
CHy,), 0.87 (t, 7.5 Hz, 3H, CH3;); Rf (AcOEt/hexane = 1:3): 0.25; oil.

In Table 3, analytical data of compounds of the starting materials, Stage 17.1 and 18.1, are
given.

Starting materials:

Table 3: Structures and analytical data of compounds of Stages 17.1 and 18.1

HO
(0]
m i }m
N
H

Stage | Rq Analytical data

17.1 | 4-Methyl | M+H = 241; 'H-NMR (400 MHz, DMSO-dg): 9.99/9.21 (s/s, 2H,
NH/OH), 7.46 (d, 9.5 Hz, 2H, phenyl), 7.10 (d, 9.5 Hz, 2H, phenyl),
7.08 (d, 9.5 Hz, 2H, phenyl), 6.68 (d, 9.5 Hz, 2H, phenyl), 3.48 (s,




tion solution is concentrated under reduced pressure and fl ash

chromat ographed (silica gel, 4.5 x 22 cm AcCEt/hexane = 1:4) to give the
title conwowadIwil Stage 21.2 as a colorless solid: MH =Pe5aPAYE5634 H NVR
(400 MHz, DVSO-d6): 8.67 (s, 1 H pyrimdinyl), 8.34 (d, 9 Hz, 2H,
phenyl), 7.58 (d, 9Hz, 2H, phenyl), 7.58¢s, 1 H pyrimdinyl); Rf

(AcOEt/ hexane = 1:1): 0.16; mp. = 125.4-126.6 C. Exanple 22:

N-(4-(4-(4- hydroxyphenyl am no) pvr| m di n-6-yl) - oxyphenyl) N - (3-

trifluorpreth fremyt (S5

1-(4-{6-[4- (tértH Bu%/yl) %-' é1}/Ihl_cvllhlz ’\/?I'O\;TOXW pi j\l‘R A\éd m Nno 2(%'\11;(?1:1'23:_91-24- | - ox
y}- Sheny )8.3- ( 34-tPrr?;WlqueH*5t2@§l2 ﬂiHéJl&RX@OeMHZ,SﬂM@@ aax 9].99/922 g’s, 1,17 1)
is disso|lved ipn HF/ pyr % t C.
After st{rring{for 3 h gby@f‘)(';t e(hreéck[gl’ ﬁl?er{yﬁ 16?&: neu rall ehyl%
2dgztng( gl)gorsﬂpha.?e) bu;f er7.()(ﬁ|(ﬁ,:95Hz,12t]l,mh)engIWﬁ 6@, Prioidz@H, iphenyk 8/6Up, | n
C , Bx), drip chr, L1 215
17 cm  MeoH dd 2 = 15634\{9"8%'%)’:%2% ?153"%?%%%‘%%3(@% FBLERH, 210 X
colorlesg solifg: MrH = CHB);LOSBB (t, A-5\NB BHOOHMR; (AOUIEDhedne D1AB/0BR1L (s/hs
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=4

2H, NH, au QlL10/Q 01 ol o 211

o IO O IJT \al Sy &t 1

NH—tt+-ea 8235+ H—pyrtndinyt),
8.01 (s, 1 H CF3-phenyl), 7.58 (d, 8.8 Hz, 1 H, CF3-phenyl), 7.51 (m 3H,

pheny! - uBxamBle31 % Be@ydyidyldxy3H- (GtrifladtometiahpherOHaGHD-eneomyl-2.3-dihyiboipdole 8. 8
Hz, 2H, phenyl-urea), 6.71 (d, 8.8 Hz, 2H, phenyl-OH), 5.90 (s, 1 H,

pyrimdinyl);, Rf (M Cl 20= 149 'z (silica gel); mp. = 142 C
(deconp.). The startiﬁ eruaﬂs preparad as follows: Stage 22. 1:
1-(4-f N~ N N

6-f 4- (tert Butyl - dlrre'fhyl S|Pylo Ky) - phenyl am nol - pvri m di n- 4- vl - oxy) -

phenyl )-3-(3-trifl th t t ' .

5 (4- Aot BHERG R PPEGT oo Py koperdt opaple Br Rm P45 MRl Bneny
I]- am nejif. 5&&@@)&23 alhédrogxdo@ (S'éngml 1) 0, ﬁrg 10.61348 p)hwhnemuelrmnlmu $Qgyanat e
(916 ny, 4. dISSO ved in for

nmol
ST N TD PR e MY A B TR BTN

under r9%8%peééﬁﬁéséﬂfﬁsﬁ%ﬂr&dma%é‘raﬁhéd)(fm’w?éﬁmﬁmzﬁ§ﬂn| a@eaomszcazéve)l& cm
AcCEt / hexane = 1:2 1) t ive the tijt

e conpound of Sta e 22.
ol or | esShbGampcuniiefExarbnls 19 hs 4 bameriablihis ADBILE- UMR (D03TS HSE: 3
(s/sls, 3 W 4r fiq, NM"bmﬁgZHz 45 H212HT| pylﬁ}dfn?/m @lozﬂgé 1H, 8- cﬁ:% dhenyly; 7193 (d,
CF3- phenyl 57 -phen _} é
Hz H, indoline), 7.86 (d, 8.0 Hz H, -CFa-pheny 53 (t, 8.0 Hz, 1H 3 -CFs-phenyl ),
7.36 (d, 8.0 Hz, H, CF3-phenyl), 7.07 (d, 3.5 Hz, 1H, indoline), 6.94 (dd, 9.5 Hz, 3.5 Hz, 1H,
indoline), 6.84 (d, 6.5 Hz, 2H, pyridinyl, 4.19 (i, 8.0 Hz, 2H, CH,), 3.19 (t, 8.0 Hz, 2H, CH,);

Ry (acetone/H,Cl, = 1:3): 0.22; m.p. = 171-172.5 °C.
The starting materials are prepared as follows:

Stage 19.1: 5-(pyridin-4-yi-oxy)-2,3-dihydroindole

During 5 min, NaBH;CN (315 mg, 4.76 mmol) is added to a solution of 5-pyridin-4-yl-oxy-
indoline (Stage 19.2; 0.2 g, 0.95 mmol) in AcOH (4.75 mi) at O °C. After stirring for 4 h at rt,
ice (10 g) is added and the AcOH is evaporated under reduced pressure. The resulting oil is
adjusted to pH = 11 by adding 1 N NaOH, extracted with ether (20 ml, 3 x). The combined
ether phases are washed with 1N NaOH (10 ml), H>O (10 ml, 2x), and brine (10 ml, 2x),
dried (MgSQ,), concentrated under reduced pressure, and flash chromatographed (silica gel,

2.5 x 18 cm; acetone/CHCl, = 1:3) to give the title compound of Stage 19.1 as a pale solid:
M+H = 213.1; "H-NMR (400 MHz, DMSO-ds): 8.37 (d, Hz, 6.5 Hz, 2H, pyridinyl), 6.82 (d, 3.5
Hz, 1H, indoline), 6.80 (d, 6.5 Hz, 2H, pyridinyl), 6.67 (dd, 9.5 Hz, 3.5 Hz, 1H, indoline), 6.50



phenyl - ureal/ CF3- phenyl ), 7.39 (m 3H, phenyl-OIBS/ CF3-phenyl), 7.10 (d, 8.8
Hz, 2H, phenyl-urea), 6.78 (d, 8.8 Hz, 2H, phenyl-0OIBS), 5.92 (s, 1 H,

pyri m di ryD)3/0®720 (s, 9H, TBS), 0.18 (s, 6H, TBS). St ag®CIZPa3/05634

f 6- (4- Am no- phenoxv) -pvrim din-4-vl|f4-(tert-butyl-dimethyvl-silyloxy)-phen
yl] amne -63 -
[4-(tert-Butyl-dinethyl-silyloxy)-phenyl]-[6-(4-nitro-phenoxy)-pyrimdin-4-
yl]-amne (Stage 22.3; 1.8 g, 4.1 mol) is reduced by neans of Raney-N
(0.4 g) i@, 95592/ AHnd6RHR), 1§54T§/brod@f1wml-$) '34%2? 8R}1Htf2r?fb#P2\/ ébﬁ?hso I-;z 2H,

chr omat ogr E}cﬁ $S|I|cacg hexane =

gi ve corr%‘d% dacetpnald. ?2-2%082@3490:-“(3555 tHS L. MrH = 409 1: 1H NMR (400
VHz, DMSO db5): 922(5 1 H NH, 820 (s, 1 H pyrimdinyl), 7.37 (d, 8.8
Hz, 2H, phenyl OTBS)_ 6. 77 (d 8.8 Hz, 2H, phenyl-NH2), 6.70 (d, 8.8 Hz,
2H, phenyataqsrise: S-gyndin-gg/l-gxyipdoling phenyl -NH2), 5.79 (s, 1 H,

E)XL IC]?t ?Lg?(ﬁg)r?éle ?o%o&ﬁd of2$iagé\"’|‘§)2 'is Qﬁrﬂﬂesﬁfed atdordlfgtb thd pregelitre Fthe prefit: Ff
f4-(tertd 'BnpptmcﬁomqwdoéSta;apdxﬁ)MﬂﬂeraﬂmO,.ldJ\(MRMQOrMthBM&@gi&)p&B?(d dHzn- 4-
yl'l -am ng 5 Az [4 ( i Y 2. 4;
I 5 g acey aa p4f“““"'?°”’*’*‘ﬂ§"®’*°*’ﬁl"°”f"§°?é [7E s, 28 J61 laols 207 247
NEt 3 (1. i@%@HZmuenﬁwl—)& 84 ¢l @@Hﬁmmwm)m $3 (darlt, 665 hlz,édjl pwdusyl)s h.
Af ter comr n I I nd

di ssolving 1n g?o}g%hg?gd%ﬁ%,rﬁ %bfrﬁ-n@fl-?cﬂ_ g?) Ofe%;ﬁl?negodu ﬁlﬁsgegt racted by
means of AcCEt (10 ml) and pUI’IfI ed by flash chromat ography (silica gel,
3.0 x 17 m J
corrpoundEg 5. - %p'%@g-%o
DIVBOdG)__CHMHE_Ds 1H, NH), 8.28 (m 3H, pyrlmdl nyI, phenyI-N02), 7.40
(m 4H, phenyl -OIBS, phenyl-N02), 6.81 (d, 8.8 Hz, 2H, phenyl-OIBS, 6.20
(s, 1H, pyrimdinyl) ~18 (s, 6H, TBS). Stage 22.4:
4-16- (4-Ni tro- phenox m ol -lphenol

4-Chl oro-6-(4-nitro-p enoxy)prlNim' I ne ( e 22.5; 3 g, 11.9 nmol),
4-nitrophenol (1.95 g, 17.9 nmmo and dii sopropyl et hyl am ne (DI PEA) (3.04
m, 17 9 nmmol) dissolved in 2- propanol (50 M) are stirred at 85 C for 18
h. After concentrating the reaction m xture under reduced WO 03/099771

PClT/ Epo%ras G compaurit EFBxantle 2OR Repstde tanambgsusw &ﬁgz‘/ﬁgyrﬁgeéis 60he rcbﬁr%éurfnd ne
SOl | )

5 05 (d OHERATIRE 18iyia B Omal0D pihg-RyrgIe--1-oh - bg@rﬂc-tqmaavéfwymo'memtqge
7.5 Hz, 26l1):pen 41408) H-NMR4460IMHE, BMSO- dg)Fb 19henH, T\Q‘ﬁ)&MQ , 714&@;5 ﬁz Hz,

& ac."Qegéhsr?% IFSICECE L SN ATE H%.K\:, fgolne), 7445 t, 50 Hz, 1H, 3
CFs-phenyl ), 7.43 (s, 1H, 1H, dihydroquinole-H8), 7.29 (d, 8.0 Hz, H, CF3-phenyi), 6.98 (d,
3.5 Hz, 1H, dihydroquinole-H5), 6.93 (dd, 9.5 Hz, 3.5 Hz, 1H, dihydroquinole-H7), 6.89 (d,
6.5 Hz, 2H, pyridinyl), 3.75 (t, 8.0 Hz, 2H, CH,), 2.75 (t, 8.0 Hz, 2H, CH,), 1.90 (sext, 8.0 Hz,
2H, CH,); R (acetone/CH,Cl, = 1:3): 0.33; m.p. = 185.5-188 °C.

MHz,

The starting materials are prepared as follows:

Stage 20.1: 6-(pyridin-4-yl-oxy)-1,2,3.4-tetrahydroguinoline

The title compound is prepared via reduction of the corresponding quinoline (Stage 20.2)
analogously to the synthesis of the compound of Example 19.1: M+H = 227.1; 'H-NMR (400
MHz, DMSO-de): 8.37 (d, Hz, 6.5 Hz, 2H, pyridinyl), 6.78 (d, 6.5 Hz, 2H, pyridinyl), 6.66 (m,
2H, tetrahydroquinoline), 6.46 (d, 9.5 Hz, 3.5 Hz, 1H, tetrahydroquinoline), 5.74 (s/broad, 1H,
NH), 3.17 (t, 8.0 Hz, 2H, CH,), 2,65 (t, 8.0 Hz, 2H, CH,) 1.74 (sext, 8.0 Hz, 2H, CH,); R;
(acetone/HCl; = 1:3): 0.26; m.p. = 117-121.5 °C.




4,6-Di chloropyrimdine (3 g, 20 mmol ), 4-nitrophenol (2.8 g, 20 nmol), NaCH
(0.8 g, 20 mmol) dissolved in H20/acetone (25/25 m) are stirred at 45 C
for 22 h.wohe/ogreci pitated product is isolated by filtraPCOEPIMIEIE
252.0/254.0; 'H NWR (400 MHz, DMSO-d6): 9.67 (s, 1 H pyrimdinyl), 9.32
(d, 8.2 Hz, 2H, phenyl), 7.58 (s, 1 H -f4rimdinyl), 7.56 (d, 8.2 Hz, 2H,
phenyl); Rf (AcCEt/hexane = 1:1): 0.20. In accordance wth the nethods
descri bed herei nbefore, the foll owi ng compounds, with the substituents
given in Table 4, are prepared: 00 QORL ARNN2 HHTable 4: Ex. QR1L
R2 23 4-phenyl 3- trifluoromethyl N 24 4- 3-trifluoromethyl N-/-\ /[ 25
3- net hoxypt : -4-Who lmeo771 PCT/ EP03/ 05634 -68 26 3-net hoxy
4 phenyl N~
N30 TBE e ??W%ﬁ%tzﬁﬁ gy Aol prdde erprthardofof
the compound of Stage 19.2: M+H = 211.0; H NMR (400 MHz, DMSO-dg): 8.87 (dd, 3.5 Hz,

2.0 Hz, 1H, quinoline-H1), 8.48 (d, 6.5 Hz, 2H, pyridinyl), 8.35 '(dd, 7.7 Hz, 2.0 Hz, 1H,
quinoline-H3), 8.11 (d, 9.0 Hz, 1H, quinoline-H8), 7.75 (d, 3.0 Hz, 1H, quinoline-H5), 7.59
(dd, 9.0 Hz, 3.0 Hz, H, quinoline-H7), 7.54 (dd, 7.7 Hz, 3.5 Hz, 1H, quinoline-H2), 7.03 (d,
Hz, 6.5 Hz, 2H, pyridinyl); R; (acetone/H.Cl, = 1:3): 0.26.

Example 21: N-(4-(6-Chloropyrimidin-4-yl)-oxypheny!)-N'-(3-trifluoromethylphenyl)-urea

AL

F

After stirring 3-trifluoromethyl-phenyl isocyanate (412 mg , 2.2 mmol), 4-(6-chloro-pyrimidin-
4-yl-oxy)-aniline (Stage 21.1; 0.25 g, 1.1 mmol), and pyridine (0.18 ml), dissolved in THF (3
ml) overnight, the reaction solution is concentrated under reduced pressure and flash
chromatographed (silica gel, 2.5 x 17 cm; acetone/CH,Cl, = 5:95 > 1:9) to give compound
of Example 21 as a colorless solid: M+H = 408.9/410.9; 'H-NMR (400 MHz, DMSO-ds): 9.07
(s, 1H, NH), 8.89 (s, 1H, NH), 8.63 (d, 2.0 Hz, 1H, pyridinyl), 8.01 (s, 1H, 3-CFs-phenyi),
7.57 (d/broad, 8.0 Hz, 1H, CFs-phenyl), 7.52 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 7.50 (m, 1H,
3-CFs-phenyl), 7.32 (d, 2.0 Hz, 1H, pyridinyl), 7.29 (d/broad, 8.0 Hz, 1H, -CFs-phenyl), 7.15
(d, 9.5 Hz, 2H, oxo-phenyl-amine), (d, 6.5 Hz, 2H, pyridinyl); R; (acetone/CH,Cl, = 1:9): 0.54;
m.p. = 187.4-189.7 °C.

The starting materials are prepared as follows:

Stage 21.1: 4-(6-Chloro-pyrimidin-4-yl-oxy)-aniline

4-Chloro-6-(4-nitro-phenoxy)-pyrimidine (Stage 21.2; 3.6 g, 14.3 mmol) dissolved in MeOH
(250 ml) is hydrogenated in the presence of Raney-Ni (3 g) at 40 °C for 3 d. The reaction so-
lution is filtered, concentrated under reduced pressure and crystallized from AcOEt/hexane
to give the title compound of Stage 21.1: M+H = 222/224; *H-NMR (400 MHz, DMSO-ds):
8.62 (s, 1H), 7.13 (s, 1H), 6.83 (d, 9 Hz, 2H, phenyl), 6.56 (d, 9Hz, 2H, phenyl), 5.12 (s, 2H,
NH,); m.p. = 135.5-138.1 °C.



HO ~=N N~/ 32 / N 3-trifluoronethyl 4-(2,2,2- } trifluoroethoxy) HO N~ ~
~N 33 3-trifluoronethyl H -/HO-"K-NI ~ 34 H 3-trifluoronmethyl H H G C2
H2 \ NH2 WD 03899090771 PCT/ EP03/ 05634 -69- Exanple 23: MtIBCEEPSH0B34" H N
(400 MHz, DVMsO-d6): 9.15 (s, 1 H NH), 895 (s, 1 H NH, 8.44 (d, 6.5
2H, pyridinyl), 8.09 (s, 1 H, £ CF3/phenyl6Sphenyl), 7.67 (d, 6.5 Hz, 1 H,
CF3/ phenyl - phenyl), 7.57 (d, 8.5 Hz, 2H, oxo-phenyl-amne), 7.41 (M 3H,
phenyl), 7.31 (t, 7.5 Hz, 2H phenyl) 7.15 (d, 8.5 Hz, 2H,

0X0- phenydyz ( biding! perl di nyI phenyl), 2.99 (t,
6.5 Hz, errainy ] roa pi peridinyl), 1.47
(i br oad, 4-hitrgphengl b£8|9d2%1lmmobzf2 t4 mevrmgmleﬁs 203)mmel).zfiaolnh(%8 @20 C
gdeﬁom )20 EﬁfﬁHP)cﬁss%ﬂfedeZ%/a%g% %(80% " &é@@rr&ﬂtsd%?fb?&?lg&h%ﬂeéé Sl
H, 3- CF3 tioneautipn lsmslserqtdate@uadwedupeldi pr@S@E@W@qu\romatggrapbad (silica w,
2H, - oxo- ng&bec)% A%Pg_ﬁ?mé&%n@-%;'ﬁ guwth itiefed ﬁnarb? tapeﬂzlr z(é?saéolgnégs 2H,

0XO0- pheny |nyI broad,

or phol | (R Mo PERE2EIHs ABIM (400 MEY. IASBOIs: 5. 575, awemm:mmo .84 ch Gz
DNEO. do) 21 PR, 7S ONTR . pREBITP 7538, 1 gamigia, R AGORMSERZR L

pyri di nyl0.16; 71156‘(165491%6-{%? 2H, oxo-phenyl -anine), 7.10 (d, 9.5 Hz, 2H,
oxo- phenyl -amne), 6.84 (d, 6.5 Hz, 2H, pyridinyl), 6.77 (s, 2H,
trimet hoxy phenyl) 3. 73 (s 6H, CHB) 3. 32 (s 3H, CHB) Rf

PO Boxyphenyld pidi Bhanyl)-N -(2

N
VR
Hz,

1

1-(4-{6-[4-(tert-Butyl-dimethyl-silyloyloxy)-phenylamino]-pyrimidin-4-yl-oxy}-phenyl)-3-(3-
trifluoromethyl-phenyl)urea (Stage 22.1; 0.7 g, 1.17 mmol) is dissolved in HF/pyridine (70 %,
1 ml) and MeCN/THF (4 mi/2 ml) at 0° C. After stirring for 3 h at r, the reaction mixture is
neutralized by adding phosphate buffer (pH = 7, 10 mL) and the product is taken up in
AcOEt (10 ml, 2x), dried (MgSQ,), flash chromatographed (silica gel, 2.5 x 17 cm,
MeOH/CH,CI, = 1:9) to give the title compound of Example 22 as a colorless solid: M+H =
481.9; "H-NMR (400 MHz, DMSO-dg): 9.23/9.21 (s/s, 2H, NH, OH), 9.10/8.91 (s/s, 2H, NH-
urea,), 8.23 (s, 1H, pyrimidinyl), 8.01 (s, 1H, CF3-phenyl), 7.58 (d, 8.8 Hz, 1H, CF3-phenyl),
7.51 (m, 3H, phenyl-urea/CF3-phenyl), 7.26 (m, 3H, phenyl-OH/CF3-phenyl), 7.10 (d, 8.8
Hz, 2H, phenyl-urea), 6.71 (d, 8.8 Hz, 2H, phenyl-OH), 5.90 (s, 1H, pyrimidinyl); R¢
(MeOH/CH,CI, = 1 : 9) = 0.29 (silica gel); m.p. = 142 °C (decomp.).

The starting materials are prepared as follows:

Stage 22.1: 1-(4-{6-[4-(tert-Butyl-dimethyl-silyloyloxy)-phenylaminol-pyrimidin-4-yl-oxy}-

phenvl)-3-(3-trifluoromethyl-phenyl)urea

After stirring [6-(4-amino-phenoxy)-pyrimidin-4-yl][4-(tert-butyl-dimethyl-silyloxy)-phenyl]-
amine (Stage 22.2; 1 g, 2.45 mmoil), 3-trifluoromethyl-phenyl-isocyanate (916 mg, 4.9
mmol), NEt; (0.682 ml, 4.9 mmol) dissolved in DMF (6 ml) for 1h, the reaction mixture is



I s synthesized according to the synthesis of conmpound of Exanple 1 starting
from 2- nethoxy-bi phenyl -4-ylam ne (Stage 26.1): MtH = 412.0; 'H NVR (400
MHz, DMVSOWO®p099781 81/8.79 (s/s, 2H, NH), 8.41 (d, 6.5 Hz, PRHEPPYei6ad nyl ),
7.56 (d, 9.5 Hz, 2H, oxo-phenyl- amne), 7.44 (d, 7.0 Hz, 2H, phenyl), 7.36

(t/s, 7.0 Hz, 3H, phenyl/pheny/-0Ow), 76824 (t, 7.0 Hz, 1 H, phenyl), 7.18
(d, 8.5 Hz, 1 H, phenyl- ) 7.09 (d, 9.5 Hz, 2H, oxo-phenyl-amne), 7.01
(d, 8.5 Hz, 1 H phenyl 6.84 (d, 6.5 Hz, 2H, pyridinyl), 3.73 (s, 6H,

5Lt box ot ua?'ﬁ*ﬁ%ﬂwed(%‘?%%e R aeutbordral R A8 |

THF/ Et OHACQEBhexane =m:2)> i2s1 ) iy dive dientitteccbmpount of Stage-tash cBibtlesq 4dlid: ng) at

i ok endh Sonbit i o e AL R A SER MR B2,
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770 v, BIEMBHERIR PO (59 G RSy QresleErifonir B g obaty | 1y

phenyt - Opbenyl-Gre3), & B8 (dl 8t Hp,rmmwhebBM{)TB@), 8.02((s, 1HR iyrimidii)l), 0D0GS, 13, ' 3H

1- brom)-g ﬁé’?ﬁﬁé&%ﬁ T?gbgtz)enngnesz ?gg 36. 421: 3Tg’m)l) di ssol ved in DVF (37

m.), under Ar-atnosphere, phenyl-boronic acid (578 ny, 4. 74 rrm)l)

(AcO) 2Pd : .

and K2C03 i FA figicany 2 = 2 I
h, the ramid on sol ut | on | s fi tered over Hyf I 0, concentrat ed under reduced

A d.H /1Q d tract ed
B th A ol eSSt SHES s By s dlkaBe SRl 50 ( 50
m), dried3 Naz5aH) mmzﬂm@eéwcaa e mu‘ad%f RafsCRI0p §)5iA BtOH/BHF 3‘5/15551|ihl)

compouna duHess Ao aurbedef fehifronioateny (4R ael o gb om Mﬁﬁ PRI T
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MeG- phenyrB)SEFQ RéOE%ex@né-fiM) 024, pyridinyl), 3.77 (s, 3H MO; K
( MeOH CH2Cl 5:95): 0.27

Stage 22.3: [4-(tert-Butyl-dimethyl-silyloxy)-phenyll-[6-(4-nitro-phenoxy)-pyrimidin-4-yl}-amine
4-[6-(4-Nitro-phenoxy)-pyrimidin-4-ylamino]-phenol (Stage 22.4; 1.5 g, 4.63 mmol), tert-butyl-
dimetylsilyl chloride (1.39 g, 9.26 mmol), NEt; (1.29 ml, 9.26 mmol) dissolved in DMF (20 ml)
are stirred for 3.5 h. After concentrating the reaction mixture under reduced pressure and

dissolving in phosphate buffer (50 ml, pH = 7), the product is extracted by means of AcOEt
(10 ml) and purified by flash chromatography (silica gel, 3.0 x 17 cm, AcOEthexane = 1:1 >
4:1) to give the title compound compound of Stage 22.3 as a colorless solid: M+H = 439.0;
'H-NMR (400 MHz, DMSO-dg): 9.56 (s, 1H, NH), 8.28 (m, 3H, pyrimidinyl, phenyl-NO,), 7.40
(m, 4H, phenyl-OTBS, phenyl-NO,), 6.81 (d, 8.8 Hz, 2H, phenyl-OTBS, 6.20 (s, 1H,
pyrimidinyl), 0.93 (s, 9H, TBS), 0.18 (s, 6H, TBS).

Stage 22.4: 4-[6-

4-Chloro-6-(4-nitro-phenoxy)-pyrimidine (Stage 22.5; 3 g, 11.9 mmol), 4-nitrophenol (1.95 g,
17.9 mmol), and diisopropylethylamine (DIPEA) (3.04 ml, 17 9 mmol) dissolved in 2-propanol
(50 mi) are stirred at 85° C for 18 h. After concentrating the reaction mixture under reduced



Exanpl e 28: |s synthesized according to the synthesis of conpound of
Exanple 1 starting from 3- nethoxy-4-piperidin-1-yl-phenyl am ne (Stage
28.1): MAMO9349971; 'H NVR (400 MHz, DMSO-d6): 8. 68/ 8. 51PCI/EP03/@d34 NH) ,
8.39 (d, 6.5 Hz, 2H, pyridinyl), 7.52 (d, 9.5 Hz, 2H, oxo- phenyl -am ne),
7.17 (s, 1H, phenyl-Ow), 7.09 (d, 9.56&; 2H, oxo-phenyl-amne), 6.85 (d,
6.5 Hz, 2H, pyridinyl), 6.83/6.78 (d/d, 8.0 Hz, 4H, phenyl-Ow), 3.74 (s,
6H, O CH3) 280/1 60 (mMm 4H 4H, CHz2-piperidinyl), 1.48 (m 2H,

CH2- pi perl di 3 71 5634
71 "ot abls oS the pRaFplchifate 8a3 colorchs o Sl N PCioRa0r LHNKIR LBOAM
g, 16.5 DMSQ-dgi 346/025sis) 2 lSIH/Ol(i)Z(BZﬂ (d) 745§'|2h)'251r QQWM@)AWQ%“ﬂr%\gbnce
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pr essur e2HpplgnyLOEI)fHthI (s 1bif pﬁirmgmylzﬁfiAa@Ebfhﬁ@nees@bpl48 MtH = 207. 1;

1H NVR (400 MHz, DMBO-d6): 6.58 (d, 8.0 Hz, 1 H, phenyl), 6.19 (s, 1 H,
phenyl), 6.03 (d, 8.0 Hz, 1 H, phenyl ), 4.64 (s, 2H, NH2), 3.66 (s, 6H,

O CH3) 2S8ibhe25 4L @ifloto-@H#-sitto-pRidPoxyHpyriiniiing/| ), 1.42 (m 2H,

T~ & oo AeaENeiapyiEfe G AR Thhth £rSetL 2R 8% bl NeoH (088,29, o

86. 2 mMmDinmolpdiesohtadrin €4Olavdmer(25/26 ¥ ane stirrad albd§eC forldd mg mmremplm@l (80

n.), th {, L t

COI)’TbI neg reagﬁ%%%ﬁ%igghlﬁng&ﬁﬁw ?ﬁg?(i%&% 1ﬂconcgh§0rgl?gd é%r regﬁgséd
prgsiuremaﬁy}mmbmylm Q:Md (m?tmlgzam-hepﬂemﬂ) I71583(|sgﬁ1|1 pw'slnﬁdlrylgz m &é.?ﬂ'émzwé}l'%\c&it
= e 0 as colorless solid: = L1
NVR (400%&'&% &\@”ﬁgwe@%ﬁfo%&() Hz, 1 H, phenyl), 7.63 (s, 1 H,
phenyl ), 6.97 (d 8.0 Hz, phenyl), 4.64 (s, 2H, NH2), 3.88 (s, 6H,

O CH3), 16/ 1 d

CH2- pi) pe?‘? @ﬁcﬁw%nce &-\%@’? Ogﬁdffcr'bfe ?%%éforékﬁ%?ﬂéo%g@ %é&mdé@gl%the

" H NVR (406stihddats @b@ﬂnd@ble 8, &4 ptepardds, NH), 8.21 (d, 6.5 Hz,

pyridinyl), 8.38 (s, 1 H NH), 7.51 (d, 9.5 Hz, 2H, oxo- phenyl am ne), 7.23

(s, 1 H phenyl- piperidinyl), 7.07 (d, 9.5 Hz, 2H, oxo-phenyl -am ne), 6.86
(m 4H, pyridi nyVphenyp pyridinyl), 2.99/1.60 (mm 4H 4H,

CH2- pi peridinyl), 1,48 ( , CH2- pi peci di n;f_\l’); Rf (acetone/ CH2Cl 2 =
3:7): 0.14. Q o 1
N N R,
H H
Table 4:
Ex. Q R R2
23 — 4-phenyl 3-trifluoromethyl
N
\_/
24 — 4- 3-trifluoromethyl
N /\
\_/ é——N 0
\_/
25 — 3-methoxy 4,5-dimethoxy
N
\_/




Exanpl e 30: MtH = 387.9; 'H NWR (400 MHz, DMSO-d5): 9.07 (s, 1H, NH), 8.85
(s, 1H, NH), 8.29 (d, Hz, 6.5 Hz, 1 H pyridinyl), 801 (s, 1 H,
3- CF3- phewglop/0997768 (d, 9.5 Hz, 2H, oxo-phenyl -am ne), 7PEW/EPd3/0BBE, 1 H,
oxo-phenyl ), 7.53 (t, 8.0 Hz, 1 H 3-CF3-phenyl), 7.30 (d, 8.0 Hz, 1 H, 3-
CF3-phenyl), 7.04 (d, 9.5 Hz, 2H, oxo-pbgnyl), 6.73 (d, 3.5 Hz, 1 H,
pyridinyl), 6.69 (dd, 35 Hz, 6.5 Hz, 1 H pyridinyl), 2.18 (s, 3H CH3);
Rf (acetone/ CH2Cl 2 = 3): 0.19; mp. = 160- 163 C (deconp ) V\D 03/ 099771
PCT/ EPO3f05634T—72~ :xallpi e 3t —tsrsynth —grat-og fre
pr epar at { on of | conmpou anpl e 22: I\%Fm%ltm}gz 1H NN&Q%B%I
DMSO-d6){ 10. 2b/ 9. 98N(s/ s . NH/ , 9.27/8.99 (s/s, 2H, NH-urea ), 8.26
(d, 6.5 Hz, 1 H, pyrinRdhyl¥, 7.96/ (s, 1 H CF3-phgnyl), 7.70 (m 2H, CF3-
phenyl),17.53 [d, 8 Hz, . 2H, oxo-phenyl-urea), 7.44 (d, 7.0 Hz, 1 H
CF3- phenyo,277. B0 (d, 2H, hlydr ox3-eitiexyl - anmi|no) ,4-0-CB-C&; 8. ) Hz,
2H, oxo- phenyl t urea) , 8-0 Hz, 2H, hydroxy-{pheny/-am no), 630 (d,
6.5 Hz, 1 H, p,/rim'di\l 7 LC (System 1): 6.55 mn. Exanple 32: |4
synt hesi zed i n| anal og t he preparation of corrpourd of Exarrpl e 22: |MH =
579.8; ' FFNER (200 WHz, DVBO U6) 925 2H—NH; 8- ::14/t 88
(s/s, 2H, NHlyrea,), /8" (s, 1 H pyrlmﬁgw .94 (d, uZil)-HZ
CF3- CH2- O/ CF3t phenyN), 7 (dd, 8.5 Hz, 1 H
CF3- CH2- O/ CF3t phenyl .55%(d, 9.0 Hz, 2H oxo phenyléam o) 7.36 (d,
8.5 Hz, 1 H, CF3-CH2-0O/CF3-phenyl)| 7.29 (d, 9.0 Hg enyl {urea),
7.10 (d,|{ 8.8 Hz, 2H, oxo phenyl-urfea), 6.75 (d, 9.( ,
oxo- phenyl 29m po), 5. yrimdingl), 4.38 (q, 8.44- , 2H, |CH2);
Rf  (NH3/ MeOH CH2Cl 2 .127. Exanpl e 33: Qonpound of Exanplie 2
(29 ng, 0.078 pmol) rbenzoic acid (2§.9 17\ mmolf) are
stirred {n CH2{ 2/ CHCI ; for 3 h at 45 C| Se ion ys
performe@d by preparative TLC (2 pljates, 20 x 20 cm| Me = 114):
= 3900 " H- NVR (400 MHz,  DMSQ-d6): 9 .39 (s 11H NH 9 21 (s _|1H,
NH), 8.11 @8, b.0 HA:CoH, pyrl dinyl)), lifvorametiyly |cF3-phedyl), 7.59 (d,
8.5 Hz, 1 H CFB-phenyl 0.0 Hz, 2H, oxo-phenyl), 7.49 (t,}| 8.5
Hz, 1 H, | CF3-phenyl),\{7. Hz, 1 H CF3-phenyl), 7.09 (d, 10/0 Hz,
2H, oxo- phenyl 6.9 \(d,/ 9. 1 H pyridinyl); |[Rf (MeOHCHC 2 F 1:9):
0.19. Exanple 34: I's preapared accordi ng to the prodqedure of the synfhesis
of conpoyngor | Exanpl A 3-trifluoromethyl H
HO =N
7
32 H 3-trifluoromethyl 4-(2,2,2-
HO/O/ = trifluoroethoxy)
NN 7
g
33 — 3-trifluoromethyl H
*
0] N\ /
34 /@/n 3-trifluoromethyl H
o —
c—¢C
H, \
NH,




MtH = 525.7; 'H NVR (400 MHz, DMSO-d6): 9.13/8.90 (s/s, 2H, NHurea), 8.22
(s, 1 H pyrimdinyl), 7.98 (s, 1 H, CF3-phenyl), 7.56 (d, 7.5 Hz, | H,
CF3- phenyWd, 03899971 (t, 7.5 Hz, 1 H, CF3-phenyl), 7.42 (d, PEBTEPHIO562H,

oxo- pheny-urea), 7.29 (d, 7.5 Hz, 1 H CF3-phenyl), 7.13 (d, 8.8 Hz, 2H,
oxo phenyl-amno), 6.96 (d, 8.3 Hz, 2H;6®x0-phenyl-urea), 5.87 (s, 1 H,
pyrimdinyl), 5.42 (s, 1 H NH), 3.91/2.83 (t/t/broad, 4H CH2). WO
03/099771 PCT/ EPO3/ 05634 -73 Exanple 35:

N-f4- (pyEediBreday! - oxy) - 3-chl oro- phenyl | -N - (3-trifl uoronet hyl - phenyl) - urea
Tri phosg 0. 30 rrrmlé di ssolved in CH2C 2 %9 m-) is added to a
sol uti onMﬂH 845@ﬂt tH-DIMR (49prVildz, IOMSOtdak @) 155 Hyd i), B0 (st HdeNlﬂB 8144 ([do62 g

at 0 c R 2, 6 80 {5 9 cry BnemTBRdn, ReriE G S HuR, ChadneiL bRy, 1
of 3-tri ﬂlﬁ?ddo&:étﬂwlZHpmphw AmINed. 714M(ML3H ®heag), A (f. a5 HizNBH .3 (0.11 i,
1.5 mmol ), {en{i}g{l)q_'?gc?éélH§ 3P c%(otp?)efgﬂ%%n 98 émsﬁh&%alj/(ﬁ peéll‘di'i_ﬁylgpizjetn!}ﬁ

rection ot'r'’ed on OnCentt at e
extract e@.98i (t,18.£H2CH2, Qlﬂﬁ piperidisyl),.1.6h@/braadnBii n€d., pipgading!) phdé év/beoad, s hed

fid ash chPSialR RO by 28 aR S0 G Bk, Moane © 201 4/ 311)

to give corrpound of Exanple 35 as slightly yellow sh solid (301 ng, 0.74
mol; 81g.2 = 408.0; 1H NVR (400 MHz, DMBO-d6): 9.20/9.11 (s/s, 2H,
NH), 8.4 Hz, 2H, pyrimdinyl), 801(5, 1 H CF3-phenyl), 7.90
(s, 1 H M3H 1al45&)9t H- NMFB()40@dVIHi VB de)l: 8r97 (SF8H, IwH)sﬂ;B@(,s THSESHY, 18,437(d5HERZ, 1

H, CF3-

phenyl - PR 2"!1(? fio f’y' fg;g(s MZ%EJF B¢ e 2?%3%*35% é@%?ﬁeaxﬂ 79%3

mn. St agtdz 8§5H2 2m,so>qo|=;ﬂmayle)d7ae¢b8d] g 1t 3tCre-shenyhesi 6 ( ch Cldnai ratoof

St age 1. H,

oyt i di RYPA a6 6 gy & oA S Rionbiih, 57p @prodfant

Cl - pheny imarpltolind); (R (M@OH/CH, e nyl0):,0.61; 53p (5 12@ ¢ (ql:gplomp_)dl nyl), 5.44 (s,

2H, NH2); HPLC (System 1l): 5.43 mn. Exanple 36:

N-f4- (pyridin-4-yl-oxy)-3-nethyl-phenyll-N -(3-trifluoronmethyl-phenyl)-urea
The titl Examplefird i s synt hesi zed according to the preparation of conmpound

DVBO, a6y M3 308 05 INIAR e TlfisSfnbs 26 Ty Biep (5 MRMNEAATS 5. 01
(s, 1 H, (@FdepheByHs, 2H7 paRiinyt), 7.56%d,HE5 Hz, 2H, ¥6dpheppanying), 77.04@, 9.5H2BH,
Gra- phenigPhdaiamiie). 888 (55 fzy2H ST TN MRS AT

pyrim di B, LH3B3.32 (£, 3H, 8H); R;&&)atonldmoqzsymgamza m.p. 2B 16 (ecGhpge 36. 1:

Example 26:
Is synthesized according to the synthesis of compound of Example 1 starting from 2-

methoxy-biphenyl-4-ylamine (Stage 26.1): M+H = 412.0; 'H-NMR (400 MHz, DMSO-ds):
8.81/8.79 (s/s, 2H, NH), 8.41 (d, 6.5 Hz, 2H, pyridinyl), 7.56 (d, 9.5 Hz, 2H, oxo-phenyl-
amine), 7.44 (d, 7.0 Hz, 2H, phenyl), 7.36 (i/s, 7.0 Hz, 3H, phenyl/phenyl-OMe), 7.24 (t, 7.0
Hz, 1H, phenyl), 7.18 (d, 8.5 Hz, 1H, phenyl-OMe), 7.09 (d, 9.5 Hz, 2H, oxo-phenyl-amine),
7.01 (d, 8.5 Hz, 1H, phenyl-OMe), 6.84 (d, 6.5 Hz, 2H, pyridinyl}), 3.73 (s, 6H, CH3) 3.73 (s,
3H, CHs;); Rf MeOH/CH,CI, = 5:95): 0.31.

Stage 26.1:
2-Methoxy-4-nitro-biphenyl (Stage 26.2) (867 mg, 3.78 mmol) dissolved in THF/EtOH (1:5,

20 mL) is hydrogenated in the presence of Pd/C (100 mg) at rt for 30 min. After filtering off
the catalyst and washing with EtOH (5 mL), the reaction solution is evaporated under



The conpound is synthesized according to the preparati on of conmpound of
Stage 35.1: slightly brownish solid: MtH = 201.1; 'H NVR (400 MHz,

DVMSO- d6) :we.03@997dy 6.5 Hz, 2H, pyrimdinyl), 6.73 (m 3HPCT/EP03/05634
pyri im di nyl / phenyl -CH3), 6.49 (s, 1 H, ghen yl-CH3), 6.44 (m 2H,

phenyl -CH3), 5.06 (s, 2H, NH2), 1.96 (s/03H CH3); Rf (hexane/ AcOEt = 1:2):
0.14. WO 03/099771 PCT/ EP03/ 05634 -74 Exanple 37:

1- (3- Met hoxy-5-trifluoronethvl-phenyl)-3-f4-(pvridin-4-yl oxy)-phenvll-urea
\ 0/ NNrédcediprédshre fo &N@cdﬂmﬂd&d@%&@ﬂ ﬁa§¥@bﬂ@é§'o¥leﬁl+ﬁl’mﬁmouﬂ MMR) the

descri bed procedures:

5. R SRR 55763 00 Pt s P % VB S $2 (G & B

Hz, 2H, hsﬁaﬁyr)a@wga,a g I-IQ&K!%hekgl'-‘bM%@(/sCﬁa W@Me%% 214?( sH, 1 H
O CH3/ CF3 oXo- phenyl -'ani ne .5
Hz, 2H, 33%’41 §’>H @Meh HPLC (Bystenths3@2/mir3. phenyl ), 3. 79 (s, 3H, CHS 0;

Rf (I\/EO—VCHZCI2-13) 0.19; mp. = 162.5-164.5 C. Exanple 38:
1-f4-(Bi s-(2-nethoxy-ethyl)-am nol -3-trifluoronethvl-phenyl}-3-f4-(pvridin-
4- yl oxyBlp@228Pll -urea o- o NO-- Nl / | / NIN\ | FHHF F The title

conmpound 1ios1 BN dILFAARSkyBLAiRbHeRdered(110'§, 48 ARASIRdIs SV in EMIP BMALP ungganp! e

1 starting from

N* 1% | N+ DArgtgosghene teRyl lz@rqrrw cid (378 MOubrH mqiy (AgfelaPe (8 mg40.gl a mma),
éStggg?s S o]t)alyl I\Mdéphar@@l 32 1mg, ()th\f'\fﬁm(ag quimL 18: 797”"673') ate H NH),
CF3- CHZ, @d@s@._&ﬁe@ ﬁgmrlpg ab1 Q, ¢ ifgr UM th@;@acmwwonaﬁﬁeéed over(Hyro concentrated

GC_F§ 3242 q?ﬁgﬁéd @wﬂ;%éurz é;;altlt(o?\e(’i%eévl_%zé‘ﬁ A40§ﬁt aﬂa%@;@g%% gﬁbm} ); afy 8% é g 08

(t, 8 Hz extrapted:mty ACREL (3Qbt dneMagieambined erganic rthazes a@t\a@@egawtb Hzth&0
conpound |
b o 4 Ee QRSO teclialol oAl fBUCILL it 0 TESA EoRBSEER i ne
(140 C, A4siliva geldd.berrddem, hexane/AcOEt = 9:1) to give compound of Stage 26.2 as colorless

oil: M+H = 231.0; "H-NMR (400 MHz, DMSO-ds): 7.92 (d, 7.0 Hz, 1H), 7.88 (s, 1H), 7.57 (d,

7.0 Hz, 1H), 7.54 (d, 7.0 Hz, 1H), 7.49 (t, 7.0 Hz, 3H), 7.42 (d, 7.0 Hz, 1H), 3.92 (s, 3H

OMe); HPLC (System 1): 7.06 min.

Example 27:

M+H = 434.0; "H-NMR (400 MHz, DMSO-dg): 8.74 (s, 1H, NH), 8.62 (s, 1H, NH), 8.41 (d, Hz,
6.5 Hz, 2H, pyridinyl), 7.52 (d, 8.5 Hz, 2H, oxo-phenyl-amino), 7.29 (s, 1H, MeO-phenyl),
7.09 (d, 8.0 Hz, 2H, oxo-phenyl-amino), 6.97 (d, 8.5 Hz, 1H, MeO-phenyl), 6.94 (d, 6.5 Hz,
2H, pyridinyl), 3.77 (s, 3H, MeO); R; (MeOH/CH.CI, = 5:95): 0.27.

Example 28:
Is synthesized according to the synthesis of compound of Example 1 starting from 3-

methoxy-4-piperidin-1-yl-phenylamine (Stage 28.1): M+H = 419.1; 'H-NMR (400 MHz,
DMSO-d¢): 8.68/8.51 (s/s, 2H, NH), 8.39 (d, 6.5 Hz, 2H, pyridinyl), 7.52 (d, 9.5 Hz, 2H, oxo-
phenyl-amine), 7.17 (s, 1H, phenyl-OMe), 7.09 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 6.85 (d,
6.5 Hz, 2H, pyridinyl), 6.83/6.78 (d/d, 8.0 Hz, 4H, phenyl-OMe), 3.74 (s, 6H, O-CH,)
2.80/1.60 (m/m, 4H/4H, CHy-piperidinyl), 1.48 (m, 2H, CH.,-piperidinyl); Rf MeOH/CH.Cl, =
1:9): 0.42.



hydr ogenol ytic reduction of the nitro-function to the am ne by neans of
Raney N ckel: MtH = 293.0; 1H NWR (400 MHz, DVMBO-d6): 7.24 (d, 9 Hz, 1H),
6.77 (m W\B)o3/0W737 (s/broad, 2H, NH2), 3.26 (t, 8 Hz, 4HPCTHPP3/08346 (s,
6H, CH3-O, 2.98 (t, 8 Hz, 4H, CH2); Rf (acetone/CH2CI2 = 1:3): 0.50; mp.
= 64.5 - 65 C. WD 03/099771 PCT/ EPO3/ 05884 -75 Exanple 39:

1-(4-Di ethyl am no-3-trifl uoronethvl - phenyl)-3-f4-(pyridin-4-vloxy) phenvll
urea O\ /-N a,, (/ N~-N\ I F HHF F The title conpound is

synt hesi zed cording to the preparation of conpound of Exanple 1 starting
from N*lmf-dl ethyl - 2-trifl uoronet hyl - benzene- 1, 4- di ani ne (St age
39.1): Mﬂd24\/letl4c4b&-4)nltfoWhﬂ)-@@@ﬁdW&ltStaM&&)i(i')9981@5 mmol) glspplvu;-pp H6 (s,

1 H NH, /.broa S

Nt 2- | OHRERERsTyoreBRder ) fegkBorelor PAC (R Myt i BRabtaneiticripa o e,

? ilHZ( detaly@Kmehmmg with EEQH (5 mL3, thel rea@tion sbilutian isl evammtedmedengeq

2H, _0x0- 1 Vb

2.84 (qu! prePS%rele 9“’$|$°”89é'5’ ?g}’a%a{é‘tﬁg%c%éﬁ%é °8FM+%43§‘Wh @Ig‘e 40 ,\@—9120 2

= 1 32]'_ @M’sm dEI)t p.58 (608.C Hzl ¢ Elopimenyl), Sad¢s 18D phenylhé. Qdep&Orhlt i1H, lyerwhbsu zed

accordi ng P

DVEO d6) 2 g?d@"'g %&i% ¥- Q%ﬁ?ﬁﬁ% &6"/ WEB/;!—?%}B%O% fﬂyﬂwﬁﬂ%%a

(t, 8 Hz,Cl-ﬂlrphlpdﬁdﬁm)yl) BPIUEG (BgsterM): £B8mB)., 2. 98 (t, 8 Hz, 4H, CH2); Rf

(acetone/CH2CI 2 = 1:3): 0.50. Exanple 40:

N-Met hyl - G- f4-(6-f4-F3-(3-trifluoronethvl-phenyl)-ureidol phenoxy}

lp;ylrzl 2)1 di stdge 38.2m no) - phenyl | - net hanesul fonam de NN HNLO/ \ NIN\ / O F

S’1-Bromo-2-methoxy-4-nitro-benzene (5 g, 21.5 mmol) and piperidine (8.5 mL, 86.2 mmol)
are stirred under reflux for 4 h. After taking up in H,O (80 mL), the reaction solution is
extracted with CH,Cl, (80 mL, 2x). The combined organic phases are dried (Na;SO,),
concentrated under reduced pressure, and flash chromatographed (silica gel, 5.5 x 22 cm,
hexane/AcOEt = 9:1) to give compound of Stage 28.2 as colorless solid: M+H = 237.1; 'H-
NMR (400 MHz, DMSO-ds): 7.80 (d, 8.0 Hz, 1H, phenyl), 7.63 (s, 1H, phenyl), 6.97 (d, 8.0
Hz, 1H, phenyl), 4.64 (s, 2H, NH,), 3.88 (s, 6H, O-CHs), 3.16/1.61 (m/m, 4H/4H, CH.-

piperidinyl), 1.58 (m, 2H, CH,-piperidinyl); HPLC (System 1): 4.90 min.

Example 29: .

M+H = 389.2; '"H-NMR (400 MHz, DMSO-ds): 8.64 (s, 1H, NH), 8.21 (d, 6.5 Hz, 2H,
pyridinyl), 8.38 (s, 1H, NH), 7.51 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 7.23 (s, 1H, phenyl-
piperidinyl), 7.07 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 6.86 (m, 4H, pyridinyl/phenyl-pyridinyl),
2.99/1.60 (m/m, 4H/4H, CH,-piperidinyl), 1.48 (m, 2H, CH-piperidinyl); Ry (acetone/CH.Cl, =
3:7): 0.14.

Example 30:

M+H = 387.9; '"H-NMR (400 MHz, DMSO-dg): 9.07 (s, 1H, NH), 8.85 (s, 1H, NH), 8.29 (d, Hz,
6.5 Hz, 1H, pyridinyl), 8.01 (s, 1H, 3-CFs-phenyl), 7.58 (d, 9.5 Hz, 2H, oxo-phenyl-amine),
7.50 (d, 8Hz, 1H, oxo-phenyl ), 7.53 (t, 8.0 Hz, 1H, 3-CFs-phenyl), 7.30 (d, 8.0 Hz, 1H, 3-
CFa-phenyl ), 7.04 (d, 9.5 Hz, 2H, oxa-phenyl), 6.73 (d, 3.5 Hz, 1H, pyridinyl), 6.69 (dd, 3.5
Hz, 6.5 Hz, 1H, pyridinyl), 2.18 (s, 3H, CHs); R¢ (acetone/CH.Cl, = 1:3): 0.19; m.p. = 160-163
°C (decomp.).



N OH The title compound is synthesized in analogy to the preparation of
conpound of Exanple 22: MH = 572.8; 'H NWR (400 WMHz, DVBO- d6): 9.61 (s, 1
H NH), 90389871 (s/s, 2H, NHurea), 8.36 (s, 1 H pyri rcamErg3HiedB. 02 (s,
1 H CF3-phenyl), 7.58 (m 3H, am no-phenyl!| CF3-phenyl), 7.50 (m 3H,
oxo- phenyl -urea/ CF3-phen)!l), 7.12 (d, 87/®-Hz, 2H, oxo-pheny-urea), 6.85 (q,
5,0 Hz, 1 H NHS®), 6.04 (s, | H pyrimdinyl), 4.22 (s, 2H, CH2), 2.57
(d, 5.0 Hz, 3H, CH3); HPLC (System1): 5.80 mn. WO 03/099771

PCT/ EPOB/%%@@_@ g4 /6 Exanples 41:
1-f4-(4- perazin-1-yl)-3-trifluoronethvl-phenvll-3-f4-(pvridin-4-yl
oxy) - phdfrlsynlth%lzedImlanamgy:t@Zb(aﬁFBPBFaHOFOf Fomfh@lﬂdqulﬁé(aﬁ‘@iﬁa&md i s synthesi zed

accor di ng, to_ hggmgw& zgo@gmt F, BVSORLE 4 hy?@éigﬁa 2H, (NHIB%—I 9.:27/8.99 (s/s

(4 met hyl™- pi perazi nyl am ne M+H
472. 0; 2HHNNMRRea,),4026 Mﬂﬁﬁﬁkﬁtbich)lml(ﬂM)g?(% (s,11H-4ClN|-,ghen 08 78§m gH FNH)

243, (0 gyl P o2 BHE LAk Mgk kg oty T @f@g’”f'? 209 (¢
8 0 Hz B.0HHiz, RHORgd g phenyFani®)( 618 &d,®.04z, Zﬂiommbepwgﬂ a),16.5% (d o8- @dgz 6.5

pi berl di %r W&rﬁ%&éﬁ ré’é?broiaé) é@&{jﬁﬁ% 1%%"@&’@%&5’&%%3*% ?r@ggindﬁ'HM P.

> 100 C (deconp.). Stage 41.1: The conpound is synthesized according to the
preparation of Stage 39.1: M+rH = 260.1;'H NWR (400 MHz, DVsO-d6): 7.21 (d,
9 Hz, 1HExaBwBA3m 2H), 5.35 (s/broad, 2H, NH2), 2.70 (m broad, 4H, CH2),

2 36 (s/ 2 gﬁ@%@gd I%@Iogftoltg &?epamon%gmp&nJWWQ 2 =15 0.17
1 f4 (2 INjeH 2679 8; &wwzmo)msztmmsomo EhE/9:2B (pae?iv NH30H) 89N8.BBi(ss.4- yI ox
- Phenv \iE§2aY, 8.29 (s; 1HbYAnidtnyy NP olN@, FHz, 1H, CF5-CH,-0-ICFs-phenyl), 7.65
(dd, 8.5 Hz, 2 Hz, 1H, CF3-CH,-O-/CFs-phenyl), 7.55 (d, 9.0 Hz, 2H, oxo-phenyl-amino),
7.36 (d, 8.5 Hz, 1H, CF3-CH,-O-/CF3-phenyl), 7.29 (d, 9.0 Hz, 2H, oxo-phenyl-urea), 7.10 (d,
8.8 Hz, 2H, oxo-phenyl-urea), 6.75 (d, 9.0 Hz, 2H, oxo-phenyl-amino), 5.93 (s, 1H,
pyrimidinyl), 4.38 (q, 8.4 Hz, 2H, CH,); R¢ (NHs/MeOH/CH,Cl, = 0.01:1:9): 0.27.

Example 33:
Compound of Example 2 (29 mg, 0.078 mmol) and m-chloro-perbenzoic acid (28.9 mg, 0.17

mmol) are stirred in CH2Cl,/CHCI3 (1:1; 3 mL) for 3 h at 45 °C. Separation is performed by
preparative TLC (2 plates, 20 x 20 cm, MeOH/CH,Cl, = 1:4): M+H = 390.0; 'H-NMR (400
MHz, DMSO-de): 9.39 (s, 1H, NH), 9.21 (s, 1H, NH), 8.11 (d, 9.0 Hz, 2H, pyridinyl), 8.01 (s,
1H, CF5-phenyl), 7.59 (d, 8.5 Hz, 1H CFs-phenyl), 7.54 (d, 10.0 Hz, 2H, oxo-phenyl), 7.49 (t,
8.5 Hz, 1H, CFs-phenyl), 7.28 (d, 8.5 Hz, 1H, CF;-phenyl), 7.09 (d, 10.0 Hz, 2H, oxo-phenyl),
6.93 (d, 9.0 Hz, 1H, pyridinyl); R¢ (MeOH/CH,Cl, = 1:9): 0.19.

Example 34:
Is preapared according to the procedure of the synthesis of compound of Example 22:

M+H = 525.7; "H-NMR (400 MHz, DMSO-dg): 9.13/8.90 (s/s, 2H, NH-urea), 8.22 (s, 1H,
pyrimidinyl), 7.98 (s, 1H, CFs-phenyl), 7.56 (d, 7.5 Hz, 1H, CFs-phenyl), 7.47 (t, 7.5 Hz, 1H,
CFs-phenyl), 7.42 (d, 8.3 Hz, 2H, oxo-pheny-urea), 7.29 (d, 7.5 Hz, 1H, CFs-phenyl), 7.13 (d,
8.8 Hz, 2H, oxo-phenyl-amino), 6.96 (d, 8.3 Hz, 2H, oxo-phenyl-urea), 5.87 (s, 1H,
pyrimidinyl), 5.42 (s, 1H, NH), 3.91/2.83 (i/t/broad, 4H, CH,).



HHF F The title conmpound is synthesized according to the preparation of
Exanpl e 22 starting from
4- (4- et hwyb-opiopsrazi n- 1-yl )-3-tri fl uoromet hyl - phenyl am ne PCHERG#05624 1) : M+H
= 447.0; ' H NWR (400 MHz, DMsO-d6): 8.70 (s, 1 H NH), 8.48 (s, 1 H NH),
8.39 (d/broad, 6.5 Hz, 2H, pyridinyl)-73-62 (s, 1H,
HO- propyl - NH-/ CF3- phenyl ), 7.53 (d, 11 Hz, 2H, oxo-phenyl-amne), 7.37
broad 9.5 Hz, 1 H HOpropyI NH-/ CF3- phenyl ), 7.09 (d, 11 Hz, 2H,

(d
0x0- PHeiandll P Sc Bk U By BN NI rofl o ok, 11

HO- pro Y, 90 VWO U37 09977~ PCI/ EPUS / br oad,

1 H, NH) Trwh@ge@a ( ’Bn‘@ P30 rmmpl) diseplveding@H{Ge@ mbyis added ta-h salufjon &f.3k1/ 2. 90
01T m SnOEitpERm ki hehvEfind Y509 02 B SHERFGT G e B .
?)I(\:/%g g |6 )nd % mzn}}dh;%& @?D%igngg Elalnﬁﬂa:gglg a@yia rgl)? Aﬁgm?;ﬁngemnﬁmmm 1ng(z)

b dml Iu f oromet II_-I en r’d1b dO 6 dg)%,o(ﬁ
E ?r; b£ ggd mé L2 mmqal) in :Cl'ﬁzlzt(r% Ainilr)ds edded. H,fte(}iﬁgmg tbrr;% if,rthéy rextidn sdlutipn iSH2) |
1.07 (s, E%!]'redgﬁa éor%enﬁgﬁémc%s%ﬁutﬁn}éﬂa éxtra%te%%it%ﬁémz: (2%1mf_, 5%;) 'ﬁ‘ue

Exanpl e
1- ( 4- Met lepmbhedrarganiophasesiare wpsleatvith Brirfed(20 Pylr)i d'ed{Mg@D@)XS‘OHq@hEateUlundeea

o oceaur Eotafes U SR, e RER AT AT, ) el Fin S

8.84 (s, 2 3|;—l tchMa cempRulididbiExssuhle 85 Bs lelightly ellowigh salidn(@0) mgl 093 r('nmpl B1 H

Cr M PR~ oS8 {hufh i S B PRER ATTLES, o8 o, S

2H, oxo- abhemmm)n&pl (6.184 QFg-phényB), Hz90 &1 Hp Ci-plenyl)| 7.602d,365 He, 1BHCFEH3) ;

e I N

f 4- (2, 2, phebylGIQFapheny), B8y (s; 21 pyritdidioyl HELIO/(Sysleent) 643mige F \ ~\ F O

Stage 35.1:
Is prepared according to the synthesis of compound of Stage 1.1: M+H = 221.0; '"H-NMR

(400 MHz, DMSO-ds): 8.38 (d, 6.5 Hz, 2H, pyrimidinyl), 6.98 (d, 8.5 Hz, 1H Cl-phenyl), 6.77
(d, 7.0 Hz, 2H, Cl-phenyl), 6.73 (s, 1H, Cl-phenyl), 6.53 (s, 2H, pyrimidinyl), 5.44 (s, 2H,
NH,); HPLC (System 1): 5.43 min.

Example 36: N-[4-(pyridin-4-yl-oxy)-3-methyl-phenyl]-N’-(3-trifluoromethyl-phenyi)-urea

The title compound is synthesized according to the preparation of compound of Example 35
starting from Stage 36.1: M+H = 388.2; "H-NMR (400 MHz, DMSO-ds): 9.03/8.90 (s/s, 2H,
NH), 8.39 (d, 6.5 Hz, 2H, pyrimidinyl), 8.01 (s, 1H, CFs-pheny/), 7.53 (d, 7.5 Hz, 1H, CF3-
phenyl), 7.46 (m, 2H, CHs-phenyl), 7.35 (d, 8.5 Hz, 1H, CFs-phenyl), 7.29 (d, 7.5 Hz, 1H,
CFs-phenyl), 7.00 (d, 7.5 Hz, 1H, CHs-phenyl ), 6.76 (d, 6.5 Hz, 2H, pyrimidinyl), 3.30 (s, 3H,
CHjs); HPLC (System 1): 5.26 min.

Stage 36.1:
The compound is synthesized according to the preparation of compound of Stage 35.1:

slightly brownish solid: M+H = 201.1; "H-NMR (400 MHz, DMSO-dg): 8.36 (d, 6.5 Hz, 2H,
pyrimidinyl), 6.73 (m, 3H, pyrimidinyl/phenyl-CHs), 6.49 (s, 1H, phenyl-CH,), 6.44 (m, 2H,
phenyl-CHs), 5.06 (s, 2H, NHy), 1.96 (s, 3H, CHs); R; (hexane/AcOEt = 1:2): 0.14.



Il F / ;F N I HF Fls prepared in analogy to the synthesis of conpound
of Exanple 20: MtH = 497.9; "H-NVR (400 Mz, DMSO- d6): 8.73 (s, 1 H, NH),
8.40 (d, W®,0368967Hz, 2H, pyridinyl), 7.92 (m 2H, i ndoli mgir/EPeshss3phenyl ),
7.82 (d, 8.0 Hz, H 3-CF3-phenyl), 7.36 (t, 8.0 Hz, 1 H, 3-CF3-phenyl),
7.04 (s, 1 H indoline), 6.95 (dd, 9.5-H- 3.5 Hz, 1 H indoline), 6.84 (d,
6.5 Hz, 2H, pyridinyl), 4.89 (g, 9.0 Hz, 2H, CF3-CH2), 4.26 (t, 7.5 Hz,
2H, CH2-indolinyl), 3.17 (t, 7.5 Hz, 2H, CH2- indolinyl); Rf
(acetone/ CH2Cl 2 = 1:3): 0.20. WD 03/099771 PCT/ EP0O3/ 05634 -78 Exanpl e 45:
1-{4-[6-(4- Hydroxy phenyl am no) pyrlmdln 4- yI oxyI phenyl } - 3- (4- nor phol i n-4
nter 3 triflug t ph! dridin- wlom phemmumg\ | F H

conmpound’' of Exanple 22: M+Hj= 564.8; 1H NVR (400 MHz, DVMBO-d6): 9.23 (s,

2H, NH, OH), & (/s NH- urea), 8.21 (s, 1 H pyrimdinyl),
7.92 (s, 1 Hn p %iN £, 7.53 (m 3 H, norpholinyl-
phenyl / oxo- phenyl - am na) , H7. 24 ., 8.5 Hz, 1 H, norpholinyl-phenyl), 7.08

(d, 9.0 Hz, 2H, oxo-phenyl-urea), 6.69 (d, 9.0 Hz, 2H, oxo- Blhen yl -am no)
5.87 (s, Tbemtlep;»monmiisrgyh)hesizeesnelngouwo timdgscribed pracedunes; MEH) 40431; "H-

(CNEE/ (NEOE%A{ g%@MEFﬁEy’%idﬁa sﬁngdoi jr‘%éﬁ(g 3{' |)’| r?i@i%gg 5thol)_| phenyl
| -N- et hDyrldlmd) Waﬁ&@ueﬁdﬂraram@xmphml@mne)l\v B ks, NIH ws@wﬂ-phenyl) 7.24 (s,
1-Et hyl - 411—! %P&Hgi@%—%hgﬁﬂ%eﬁ&g (2.5 HZDH, Sxd-FreAiinind )56 B4qu &5 fidsf, t 0

C{4-[ 6- (
phenoxy) fysidinyl), .80 &; YHaGHErﬁ]-/QF@@Wym}I) R 719e(s 3 - Glds- 0% R {MeObiEH: Cle= (1248): ny,

o 8.9 nL, 0.234 mmol) dissolved in THF/ DVF (2: 1,
3m- )mgga%)Qg?BATt %52&6{3?&#{%9 mol ) di ssolved in (

Example 38: 1-{4-[Bis-(2-methoxy-ethy-amino]-3-trifluoromethyl-phenyl}-3-[4-(pyridin-4-

vloxy)-phenyl]-urea

N o} N—/\
S VeE
H H ! F

The title compound is synthesized according to the preparation of compound of Example 1
starting from N*1* N*1*-bis-(2-methoxy-ethyl)-2-trifluoromethyl-benzene-1,4-diamine (Stage
38.1): M+H = 505.0; 'H-NMR (400 MHz, DMSO-dg): 8.97 (s, 1H, NH), 8.86 (s, 1H, NH), 8.40
(d, 6.5 Hz, 2H, pyridinyl), 7.88 (s, 1H, CF;-CH,-O-/CF3-phenyl), 7.55 (m, 4H, oxo-phenyl-
amine, CF3-CH,-O-/CFs-phenyl), 7.11 (d, 9.5 Hz, 2H, oxo-phenyl-amine), 6.84 (d, 6.5 Hz,
2H, pyridinyl), 3.27 (t, 8 Hz, 4H, CHy), 3.16 (s, 6H, CH;-0O), 3.08 (t, 8 Hz, 4H, CH,); Rs
(acetone/CH.CI, = 1:3): 0.20.

Stage 38.1:
The compound is synthesized by nucleophilic substitution reaction from 1-bromo-4-nitro-2-

trifluoromethyl-benzene with bis-(2-methoxy-ethyl)-amine (140 °C, 4 h) and further
hydrogenolytic reduction of the nitro-function to the amine by means of Raney Nickel: M+H =
293.0; 'H-NMR (400 MHz, DMSO-dg): 7.24 (d, 9 Hz, 1H), 6.77 (m, 2H), 5.37 (s/broad, 2H,
NH,), 3.26 (t, 8 Hz, 4H, CH,), 3.16 (s, 6H, CH5-0), 2.98 (t, 8 Hz, 4H, CH,); R¢
(acetone/CH,Cl, = 1:3): 0.50; m.p. = 64.5 - 65 °C.



at rt for 4 h, the solvent is evaporated under reduced pressure, and the
product is isolated by preparative thin |layer chromatography (4 plates of
20 x 20 cwpoaogt’one/ CH2Cl 2 = 3.7) giving the conpound of PEX&Ppl/es6d6 as a
white solid: MtH = 532.5; 1H— NVR (400 MHz, DMSO-d6): 8.70/8.57(s/s, 2H,
NH-urea), 8.33 (s, 1 H, pyrimdinyl), 7789 (d, 9.5 Hz, 2H phenyl - CH2),
7.55 (d, 9.5 Hz, 2H, am no-phenyl), 7.36 (d, 9.5 Hz, 2H, ethyl-phenyl),
7.25 (d, 9.5 Hz, 2H, pheny-CH2), 7.10 (d, 9.5 Hz, 4H,
et hyl - phenyl/am no- phenyl) 6. 83 (m 2H, NH sul f onani de), 6.05 (s, 1 H,
CHZ

pyri m di , % thyI/NH:CHB) 1.16 (t,
7.5 He, HS= ; HEREIEP) A-(RygdinA-vipxyahenyikyr
1-{4- [6 (4- Met hoxy phenyl am no) pvrl m d| - 4-yl oxyI phenyl} 3-(4-norpholin-4

- yI 3-trifl uoroneth urea V\DD_34099771 PCT/ EPO3/ 05634 -79- Nyyo

H Ol / NON' / N~N

[ 6- (4- Am no- phenoxy) &VQ%@N hoxy- phenyl )-am ne (Stage 47.1;
200 ng, 0.648 mol) and trletﬁ'y mne ¢0.075 m, 0.54 mmol) dissolved in
CHz2Cl 2 I t ft h (64 ng, 0.213
ol ) i o TP s0irii e Kufesiied Sosofuniodhe Biongration of Gomgpuntistixample 1

sol :.I';I onstafting-fromn pHOA,NT- ﬁa@tlhyl&-ttlﬂmdrbmeﬂ@rl@érfﬂhe-ﬁ'Eciﬂ_iéhcﬂé (@ﬁadel 179+ l-ga 638
mmol ) an j in I's adde
and the g‘ééaé’tﬂ)ﬂm%py% DSXQQE» ét?"’f(ﬁ’rmng) AiS6dp, HadY b3 géneach 6
Q?Hcgﬁes blmm,guyrndml) B9 (s hgslélgfég?gs-gg?gl)exBQQ@AD%dV‘QTGh-izQ’I'?P t}ﬁ 21 A
(Na2SO4) Bﬁ%ﬂ)ﬁ ‘Zgﬁg@r?gkﬁe@g Lﬁ%&?e‘fheﬂé’oqm'aa) BriSddupe. Hzrﬂt-l NE&IGES-phenydl7itfli ed
by flasfd, Qtﬁrldzmﬂl-bl @Ra{wmn}(l&hhm@as 8@|(d1 EsNﬁ/éXQ%g,aﬁ,mnwW%ﬁ ?52,_% @_5%?_%)
iving a [

% NH)g %\@@é Z%(‘%?%Eﬁ 2C'281z3$({%1 rﬁPHGOpﬁ'(ﬂﬁﬁQmMé) 7.89 (s

phenyl -CF3), 7.58 (d, 8.5 Hz 1 H, phenyl-CF3), 7.53 (d, 8.5 Hz, 1 H,
phenyl - CE3), 7.49/7.40/7.08/6.86 (d/d/d/d, 9.0 Hz, 8H,
phenyl - oR§88881 -Ove), 5.91 (s, 1 H pyrinidinyl), 3.70 (s, 3H CH3-O),

3 06/ 2. Thnd Brfipoutietid SyntRRNARAMCLEING to e prebbidibbrSage 3671 AP = S0d i it -C

(System 1,;4 ?h
f 6- (4- AMNME- (BRG Blay PMSQdmi di2d (S He (H), 637 o ZHR 53T/ (s)braad, 1881, NH,), 3.26

4- Met h I dihp-4e 47. 2;
1106 g, O A o R P B . S0 R e PRk enitea i
t he pres(éﬁ%e of Raney Ni (0 2 ) during 36 h. After filtering off the
catal yst and washing with EtOH (20 nL), the solvent is

Example 40: N-Methvl-C-[4-(6-{4-[3-(3-trif|uoromethvl-phenvl)-ureido]—phenoxv}-pvrimidin-4-
ylamino)-phenyll-methanesulfonamide |

The title compound is synthesized in analogy to the preparation of compound of Example 22:
M+H = 572.8; "H-NMR (400 MHz, DMSO-ds): 9.61 (s, 1H, NH), 9.01/8.87 (s/s, 2H, NH-urea),
8.36 (s, 1H, pyrimidinyl), 8.02 (s, 1H, CFs-phenyl), 7.58 (m, 3H, amino-phenyl/CFs-phenyl),

7.50 (m, 3H, oxo-phenyl-urea/CFs-phenyl), 7.12 (d, 8.0 Hz, 2H, oxo-pheny-urea), 6.85 (q, 5.0

Hz, 1H, NH-80,), 6.04 (s, 1H, pyrimidinyl), 4.22 (s, 2H, CH,), 2.57 (d, 5.0 Hz, 3H, CHj);
HPLC (System 1): 5.80 min.



evapor at ed under reduced pressure and flash chromatographed (silica gel,
4.5 x 26 cm  MeOH CH2CI 2 = 5:95) giving a white solid: MrH = 309.1; 1H NWR
(400 MHz,wOMB@UG) : 9.23 (s, 1 H NHpyrimdinyl), 8.22 @ESI/EPIIAN5634
pyrimdine), 7.40/6.85/6.79/6.57 (d/d/d/d, 9.0 Hz, 8H,

phenyl - oxol phenyl -Owe), 5.81 (s, 1 H, -pgr-imdinyl), 5.07 (s, 2H, NH2), 3.72
(s, 3H CH3-O; Rt (MOHCH2C 2 = 1:9): 0.44; HPLC (System1l): 3.45 mn.
Stage 47.2: (4-Methoxy-phenyl)-f6-(4-nitro-phenoxv)-pvrimdin-4-yll-am ne
4- Chl or 0- 6- (4-ni tro-phenoxy)-pyrimdine (1 g, 3.97 mmol), p-anisidine (514
ng, 4.178 mol), and dii sopropyl et hyI am ne (0. 715 m., 4.178 rrrml)

di ssol ved_in.2-prt. I ]

16h, p- amdRREHE 5 199 ' ' 'Ton M xture is
stlrred plny@ddéd | onal 20 h. After cooling the reaction mxture down to rt,
WO 03/ 099771 PCT/ EP03/ 05634 -80 C ound of Stage 47.2 precipitates as
white crystals: MtH = 339 1 Nﬂg\i{é]}po WMHz, DVBO-d6): 9.49 (s, 1 H,

NH- pyri m di nyl), Ine), 8.23/7.40/6.90 (d/d/d/, 9.0
Hz, 2H 4H 2H, ph - F6.18 (s, 1 H pyrimdinyl), 3.72 (s,
3H, CH3-O; Rf (MeOH CHZCNZ [>0.44; HPLC (System 1): 6.15 nin.
Exanpl e 48:

N-Met hyl - C-f 4- (6-{4-f3-(4-norphol in-4-vl-3-trifluoronethvl-phenyl)-ureidol -

phenoxyl B?Vgﬁ m.di n. 4d|{s %ﬁ%}zaeg%gg Elng%ﬂmﬁwatl&paﬁ%plg1\sTé'tltulmg o2 1\

1o/
4- Nor ph0(4-me¥hyyblpé’ralzim-ﬁ-ylubnmﬂmtdrrydethylkpé'twylamnee(&m A. h)gM+®1 3 472 Ant-NMR

triethyl 6 Al 1)

are di ss@&)&@"é %’@%@Tg}@ﬂ% ’atH%)’g @n@ lf'ergﬁ t| rr qug-lz &}%"gm

C {;}1 I[ 6- 7@24@11}@ agtbeﬁph@wf),pllsg (d, manalwi e&wCF@phqnyénXIB}l(N8 .0 Hz, 2H(oxo- .

met hy ane rigt

di ssol ve81§MH’), %Wﬂé g’gggﬁph?nyb Z1§ggedo d stér”?orrl ngﬂ g%cgon’tié)ﬁ'ued

for d16 hHz/gH, q)l“ynemglpcz@ﬁ (stgoadetH, Wem_dmyll) Uhse(s/bread) ekt pmeedmul??z .32 hgo 20
roduct I thLn r I our X

(F:)m pl at e@b qe tﬂ%ﬁ&p&%&&%- got@g%c%%g{)m @C@éhpl e 48 as a

white solid: M+H = 658.1; 'H NWR (400 MHz, DVsO-d6): 9.57 (s, 1H,

phenyl - NH-éahe‘Hy 8.97/8.81(s/s, 2H, NHurea), 8.34 (s, 1 H pyrimdinyl),

7.89 (s, henyl CF3), 7.58 (d, 9.0 Hz, 3H, phenyl-CF3l phenyl --CHZ)
7.50 (d, THe @oerourﬁHs sphitaasited ﬁ%lifdh@toﬁhep;dp)aratinmstage@ 0 NHeH =280.1; 'H-

pheny! - ORRle (dod mz, Bribo-&5t7 2@ BN, 6.4 G5 2+ 5.85 Ciroad, 21, NH,), 2.70
(m/broad, 4H, CHy), 2.36 (s/broad, 4H, CH), 2.18 (s, 3H, CHa); R (MeOH/CH;Cl, = 1:5);
0.17; m.p. = 121~ 123 °C.

Example 42: 1-[4-(2-Hydroxy-propylamino)-3-trifluoromethyl-phenyll-3-[4-(pyridin-4-yloxy)-
phenvll-urea

OO

The title compound is synthesized according to the preparation of Example 22 starting from
4-(4-methyl-piperazin-1-yl)-3-trifluoromethyl-phenylamine (Stage 42.1): M+H = 447.0; H-
NMR (400 MHz, DMSO-ds): 8.70 (s, 1H, NH), 8.48 (s, 1H, NH), 8.39 (d/broad, 6.5 Hz, 2H,
pyridinyl), 7.62 (s, 1H, HO-propyl-NH-/CFs-phenyl), 7.53 (d, 11 Hz, 2H, oxo-phenyl-amine),
7.37 (d/broad, 9.5 Hz, 1H, HO-propyl-NH-/CF5-phenyl), 7.09 (d, 11 Hz, 2H, oxo-phenyl-
amine), 6.84 (d, 6.5 Hz, 2H, pyridinyl), 6.78 (d, 9.5 Hz, 1H, HO-propyl-NH-/CFs-phenyl), 4.90




Hz, 1H, NH sulfonamde), 6.06 (s, 1H, pyrimdinyl), 4.23 (s, 2H, CH2),
3.64/2.78 (mMm 4H 4H, norpholinyl), 2.52 (d, 4.0 Hz, CH3-N); Rf

(acet one/vBAGO®™7H 3: 7). 0.40. Exanple 49: PCT/EP03/05634
1-{4-f 6- (3- Hydr oxy- phenyl am ne) - pvri m di n- 4-yl oxyl - phenyl } - 3- (4- nor phol i n-4
-vl- 3-trifluoronethvl-phenyl)-urea H-HO ):::r N\ O 1:~N O / | ~/ NON
I~-N\ FF HHF To a solution of

1-(4-{6-[3-(tert- butyI di et hyl - si | anyl oxy) - phenyl am ne] - pyri m di n- 4-yl oxy}

e SRS kv bt ey o o o, 49,

ni/ 0. 95 @Hy)), 1HB (4,305 ¥z aHnge)an(@cefonglCMsza-|1s3)a9dédrren 114Q:Cchemp)
stirring at rt for 2 h, phosphate buffer (pH =7, 10 nL) is added and the
product is extracted vvith AcOEt (2 x, 20 nl). The conbi ned organic |ayers

are wash i .H20 (20 m.), dried (MySH4), concentrated under reduced
pressuregga 242 "ash chromat ographed (silica gel, 3.0 x 20 c MeOH CH2CI 2

= 5:95) Ghe corgpeundtis synthesizett auprding ©dke preparativel Biege 3L M /EE36#s5)H-

01018 Nyke g3, DRSCRER B o O E (¥ A0 PR oo 1L

7.52 (d, (s@brﬁadHZlH BiH), ﬁﬁérﬁzlzrbNbI&pHéNWbFMﬂH ﬁDH)53(8§ m’ibrpad,p H). 0%

7.13 (d, 0 2 p ( 1 .6. 97
(d, 9.0 {9 ,%l;jzm ﬁhﬁy?%%’&ég‘%rl %5’%% 15°7+§ 9"1'%”'3) Rehe N‘%OE%_QOG)(S 1
H  pyri m16;my;j F913-89FQ. 81 (M m 4H 4H, norphol i nyI ); Rf(NEO—l/ CH2Cl 2 =
1:9): 0.31; HPLC (System1l): 5.80 mn. Stage 49.1:

1-(4-f6-f3-(tert-Butyl -di et hvl - si | anyl oxy) phenyl am nol - pvrl Im di n- 4- yI oxyl
- phenyl hdld franybStRy byrsline RS 23

no- phenoxy) - pyr| mdi n-4- yl]-[3- (tert butyI d i
nmet hyl - si | anyl oxy) - phenyl ] -am ne (Stage 49.2; 121 ny, 0.489 mmol) and
triethylamne (0.057 83 ssolved in CH2C12 (6 nlL) are added
to a sol ution of ti' pﬂogﬂ8/@€%;161 mmol) in CH2Cl2 (10 m-) at 4 C
under Ar. After stirring at mt flor n

4-mor phol i n-4-yl -3-trifluoronethyl - phényl amine (121 ng, O0.489 mml) and
triet hyl gatgemolndissyninesided amdalumhsiyﬂo@h&@sznbﬁd piocydures: Mt eB8821 "thhe

(20 iy Nt ONSREGH  & (oc , finod B NS AEBRRENS Blggn S EE

conbi ned poridiayy, ¢.93y 114, @Faﬂvlewbs:b}é)t;mﬂ&(u 3B Ez, 2H| @d-ghaySoine), 6052:@n9:0at ed
under re?—iuc?gn O T8 W&y 3 W3S LG Hz, 1H, CFy/Me-phenyl ), 7.10 (d, 9.5 Hz, 2H, oxo-
phenyl-amine), 6.84 (d, 6.5 Hz, 2H, pyridinyl), 2.36 (s, 3H, CHs); R¢ (acetone/CHCl, = 1:3):
0.25; m.p.: 149 °C (decomp.).

Example 44: 5-(Pyridin-4-yloxy)-2,3-dihydro-indole-1-carboxylic acid [4-(2,2,2,-trifluoro-

ethoxy)-3-trifluoromethyl-phenyl]-amide

SASS UL Aﬁ

Is prepared in analogy to the synthesis of compound of Example 20: M+H = 497.9; 'H-NMR
(400 MHz, DMSO-de): 8.73 (s, 1H, NH), 8.40 (d, Hz, 6.5 Hz, 2H, pyridinyl), 7.92 (m, 2H,
indolinyl/3-CFs-phenyl), 7.82 (d, 8.0 Hz, H, 3-CFs-phenyl), 7.36 (t, 8.0 Hz, 1H, 3-CF3-phenyl),
7.04 (s, 1H, indoline), 6.95 (dd, 9.5 Hz, 3.5 Hz, 1H, indoline), 6.84 (d, 6.5 Hz, 2H, pyridinyl),
4.89 (q, 9.0 Hz, 2H, CF3-CHy), 4.26 (t, 7.5 Hz, 2H, CH-indolinyl), 3.17 (t, 7.5 Hz, 2H, CH.-
indolinyl); Rs (acetone/CH,Cl, = 1:3): 0.20.




chromatograped (silica gel, 2.5 x 22 cm MO/ CH2CI 2 = 2:098) to give the
conpound of Stage 49.1 as a white solid: MtH = 680.9; 'H NVR (400 MHz,
DVSO- d6) :w0.04099731 1 H, NH pyrimdinyl), 8.94/8.80 (s/s, PRHEPHIOIsBLA),
8.33 (s, 1 H pyrimdinyl), 7.89 (s, 1 H phenyl-CF3), 7.59 (d, 85 Hz, 1
H, phenyl -CF3), 7.50 (d, 9.0 Hz, 3H, phesyl - OIBS/ phenyl -ox0), 7.23
(s/broad, 1 H phenyl-0IBS), 7.16 (t, 8.0 Hz, 1 H, phenyl-0IBS), 7.11 (d,
9.0 Hz, 3H, phenyl OTBS/phenyI oxo), 6.44 (d/broad 8 0 Hz, 1 H,
phenyl - ) iz 1 %r}-é—k&ﬁ;-ﬂggﬁgholinA-yr-
nmor phol i . VE-
(MeOH O%B@trmjono@e%tph@g@ﬂm-lﬂc (System 1) 8.54 mn. St age 49. 2:
f 6- (4- Am no- phenoxy) -pvrimdin-4-yl 1-f3-(tert-butyl -di net hvl -si | anyl oxy) - ph
enyl |- am ne WO 03/ 099771 PCT/ EPO3/ 0563@ 82

]

3-(tert-Butyl o] 6- (4-ni tro-pheno rimdin-
; yl(] am ng {Sta mmm%mlg dl(sso: ved Pn Et)C(]>:|;TE>Ié I(2 1I
26 m-) are hydrogenat ed in the "presengé of Raney-Ni (0.2 g) for 22 h.
After filtering off the ca and wa 20. t he
Roact i on TEgIiNe Eampputcls syaharien af e i in Sehe s Ot eomedind  Ekamblé 2

chr omat gm?pgtem .86 HH-NMR (400 MH4. r5M802& ct:m3 t@QH( r@HZOtQ S:96/898)(s/sp21d) NH-
conpound o a

DVEO: db) Ures) 27 &s, %—rpyrmdwrhﬁ%ﬁ (5t TSPy PAEL, 753 [ trgﬁrrhowﬁzs

(s, 1 H phbsms ko- 5;%)I=anind)77f2d (daz SHAZ1H Lnbrphelhﬁnyhelgé%bs (d, 94 Hzt 2H8 5 Hz,
1 H, phen | -

hen d
e esBapit i) B (1.0 Biecziicing sy, 54 (ol i) S
8.5 Hz, el mQEBIS)oH KM eHrt:H tmoﬂm b335 09 (s, 2H, NH2),
0.96 (s 9HCHtQErtrwbut Z;_’FQ%N §'(S, v Si): (MeOH CH2CI 2 = 5: 95)
0. 32; HPLC (System 1): 6. 31 m n St age 49 3
[3 (tert Butyl - di rrethyl S|Ianyl oxy) phenvi | - f 6- (4 ni tro-phenoxy)-pyri md i

1

) put yl - di chl orosi | ane .
andtrle 2IPE 3. 84 mmol ) dissolved in DVWF (11 nmi-) are
stirred under Ar for 3 at Jt. After adding H20 (20 ni), the reaction
m xture i s extracte hN 20 nd,, The conbi ned organi ¢ phases
are washed with oH2D ﬂnﬁ ,\pli Er\‘( @}/\concentrat ed under reduced
pressure and fl a chr omat ¢ ographed r'-"(sml ica gel, 5.5 x 30 cm MOH CH2Cl 2
= 5:95) to %lve t he conpound of Stage 49.3 as a white solid: MrH = 439.0;
' H NI\/R ( defihxidrisocyasetaibgnzeoe 625.( g, D145 npel) t?yﬁ*‘?W@pﬁWPC*é“'{ﬁS("(@“mﬂ'
pyrim di rﬂ)‘l‘rbﬁoxyi{p%ﬁﬁv-4-§rla‘ﬁ’uncﬂmﬁgl rﬁect}tyl rﬁetﬂagnéénfor?é'r‘mdegﬁ‘bﬂg, O@Tﬁﬁ)molﬁ 50

d, 8.0
éhenyl o)@@’i pyridine (18 9 mL 0. 234 mmol) dlssolved rn(THFlDMF (2:1,3mL) at 0 °C. After stirring

at rt for 4 h, the solvent is evaporated under reduced pressure, and the product is isolated by

preparative thin layer chromatography (4 plates of 20 x 20 cm, acetone/CH,Cl, = 3.7) giving
the compound of Example 46 as a white solid: M+H = §32.5; 'H-NMR (400 MHz, DMSO-ds):
8.70/8.57(s/s, 2H, NH-urea), 8.33 (s, 1H, pyrimidinyl), 7.59 (d, 9.5 Hz, 2H, phenyl-CH,), 7.55
(d, 9.5 Hz, 2H, amino-phenyl), 7.36 (d, 9.5 Hz, 2H, ethyl-phenyl), 7.25 (d, 9.5 Hz, 2H,
pheny-CHy), 7.10 (d, 9.5 Hz, 4H, ethyl-phenyllamino-phenyl), 6.83 (m, 2H, NH-sulfonamide),
6.05 (s, 1H, pyrimidinyl), 4.22 (s, 2H, CH,), 2.57 (m, 5H, CH--ethyl/NH-CH;), 1.16 (t, 7.5 Hz,
3H, CHs-ethyl); R¢(acetone/CH,Cl, = 3:7): 0.32.

Example 47: 1-{4-[6-(4-Methoxy-phenylamino)-pyrimidin-4-yloxyl-phenyl}-3-(4-morpholin-4-

yl-3-trifluoromethyl-phenyl)-urea




6.28 (s, 1 H pyrimdinyl), 0.96 (s, 9H, tert-butyl-Si), 0.19 (s, 6H,
Me-Si); RE(MOH CH2Cl2 = 5:95): 0.34; HPLC (System1): 8.87 mn. Stage

49. 4: 3- fwWO(04409477t 0- phenoxy) - pyri m di n- 4-yl am nol - phenol PCT/EP03/05634

4- Chl or 0-6- (4-nitro-phenoxy)-pyrimdine (1 g, 3.97 mol), 3-am no-phenol
(456 ng, 4.175 mmol), diisopropyl ethytd@+ne (0.715 ni, 4.175 mol)

di ssolved in 2-propanol (17 m-) are stirred under reflux. After 16 and 22
h, the sane anobunt of 3-am no-phenol and diisopropylethylamne is added to
the reaction mxture. After '42 h, the solve | s evaporated under reduced
pressure, and the reactiwn mxture is flash h mat ogr aphed (silica gel,

4.5 x 26 cm NEO—V@FW 0 @i e~Compound of Stage 49.4 as a
white solid: MH= INGEM- N O-d6): 9.59/9.37 (s/s, 2H,
NH pyri m di nyI/O—I), 8.35 (s, 1 H, V\C‘)OB/0997 f PCT/ EP0O3/ 05634 -83
pyrimdinyl), 8.27/7.43 (d/d, 9.5 Hz/9.5 Hz, 2H 2H, phenyl-N02), 7.12 (s, 1

Ez/ g h g n ﬂﬁ-@:%mlnozp%o&g_ﬁﬁmﬁdlhﬂwl]kﬁ'neﬂﬁbﬂﬂb’ﬁer@)’)amﬁe %téée 4% 1 200mgB0.848

10y o Simoll putiretyarane 0. 575h 9-3 FmoDsisPleR FHORRCk (5 b oWy gdded to

synt hesi f
2l < FOIAERSY iphenie g e semdinneyy SRR REREs U Aergpigd ol

417.0; Rfor(1acom; ﬁﬁ@waﬁ@ ot4-prorpholingd-yl3-flgaromsthyl-phenylangjne (160 mg, 0848 o4

3.61 N rﬂm&)é%triétr(y%rﬁiﬁé (6/‘073%1 303544%(01)%@@ c%)(eHw gufaddédSahdl\he Pea(ctnbn MFH =
464.0; Rf (AcCEt/hexXane = 1):

4.59 | \mlxture 'Mtl@sc} fag,2 fNAf@r gqm(.@ cqnentr@tem N@Hﬁi% golutiong20 mh(h tgefpgozi ?'SRr

(CH2Q 2/ Myfhtted thﬁsz@Nf()z@ nftl X). e combinkd brd:anl't:,l d‘f‘na%es are washed with water (20
mL), dried (Na,SO,), and concentrated under reduced pressure. The product is purified by
flash chromatography (silica gel, 2.5 x 20 cm, MeOH/CH,Cl, = 5:95) giving a white solid:
M+H = 580.9; "H-NMR (400 MHz, DMSO-d;): 9.32 (s, 1H, NH), 9.35/8.78 (s/s, 2H, NH-urea),
8.23 (s, 1H, pyrimidine), 7.89 (s, phenyl-CF3), 7.58 (d, 8.5 Hz, 1H, phenyl-CF3), 7.53 (d, 8.5
Hz, 1H, phenyl-CF3), 7.49/7.40/7.08/6.86 (d/d/d/d, 9.0 Hz, 8H, phenyl-oxo/phenyl-OMe), 5.91
(s, 1H, pyrimidinyl), 3.70 (s, 3H, CH;-O), 3.66/2.79 (m/m, 4H/4H, morpholinyl); R¢
(MeOH/CH,CI, = 5:95): 0.16; HPLC (System 1): 6.31 min.

Stage 47.1: [6-(4-Amino-phenoxy)-pyrimidin-4-yil-(4-methoxy-phenyl)-amine

(4-Methoxy-phenyl)-[6-(4-nitro-phenoxy)-pyrimidin-4-yl}-amine (Stage 47.2; 1.06 g, 3.13
mmol) dissolved in THF/EtOH (1:2; 27 mL) is hydrogenated in the presence of Raney-Ni (0.2
g) during 36 h. After filtering off the catalyst and washing with EtOH (20 mL), the solvent is
evaporated under reduced pressure and flash chromatographed (silica gel, 4.5 x 26 cm,
MeOH/CH,CI, = 5:95) giving a white solid: M+H = 309.1; 'H-NMR (400 MHz, DMSO-dg): 9.23
(s, 1H, NH-pyrimidinyl), 8.22 (s, 1H, pyrimidine), 7.40/6.85/6.79/6.57 (d/d/d/d, 9.0 Hz, 8H,
phenyl-oxo/phenyl-OMe), 5.81 (s, 1H, pyrimidinyl), 5.07 (s, 2H, NH,), 3.72 (s, 3H, CH3-0O); Rs
(MeOH/CH,Cl, = 1:9): 0.44; HPLC (System 1): 3.45 min.

Stage 47.2: (4-Methoxy-phenyl)-[6-(4-nitro-phenoxy)-pyrimidin-4-yl]-amine

4-Chloro-6-(4-nitro-phenoxy)-pyrimidine (1 g, 3.97 mmol), p-anisidine (514 mg, 4.178 mmol),
and diisopropylethylamine (0.715 mL, 4.178 mmol) dissolved in 2-propanol (27 mL) are
stirred under reflux under Ar. After 16h, p-anisidine (245 mg, 1.99 mmol) is added and the
reaction mixture is stirred for additional 20 h. After cooling the reaction mixture down to rt,



F 53 MtH = 479.0; Rf (CH2CI 2/ MeCH = 95:5): () 0.12; HPLC (System1): 5.01
mn. 14 I\ aNN/ NFHHFD54 NMH-= 388.0;, R (CH2CI2/acetone = 3:1):
| 0.24; wWBlegBystem 1): 4.97 mn; Anal.: C 60.58 (62. @CX/EHI3/b56341. 32
(4.16) %9 N/ AN-- F 10.14(10.85)% F The starting materi al

4- (pyridin-4-yl met hoxy) - phenyl am ne (Stgédge 51.1) for the synthesis of the
conpounds of Exanple 51 and 54 is generated from

4- (4-ni tro-phenoxynet hyl)-pyridine WO 03/ 099771 PCT/ EP03/ 05634 -84 by
hydrogenatlon i,n e presen = | M-H =
201, 0 ORI CF SFEpERl A By Rles SR IMYe Hyshde: -0 1SR (ACD M2
4-(4-Ni tpmspj:eg)cng HyA, NHeyyrindding), 8.26 (sy didopyriniding), 8R31.40/8S0((d/did, 30 20

nmmol) is a a,suspe QO 336
(0. 937 dﬁ“ﬁg‘f@?" BE E{?’}r’%ﬂ”g“@ 1% f'%' Py 872 @ B AORR (2. 68
g, 16.7 (mmm/omcadded) O0HHe HPES Sy stam ‘r)e&dﬁlnmn m xture is further stirred
at it for 5 mn and then at 80 C for 2 h. The reaction mxture is filtered

over silica gel (15 g), concentrated under reduced pressure, and flash
chronat ogr aphed (S|I|ca gel, 3 X 50 cn1 acetone/CHZCIZ T 5:95 -) 15:85) to
i eth 2-$1-d B D ) X ; R )

(d, 8.5 Hz, ,
. O ; : (d, 8.5 Hz, 2H,

phenyl - N02) 5.34 (s, 2H, CH2); Rf(acetone/CQH2Cl2 = 15:85): 0.32; HPLC
(System1): 3.40 mn. 4The substituted 3-tri\gguororret hyl -anilines for the
synt hesi s of p XN es 52 are prepared fromthe

1- br ono- 3- ni bLH- fl NO ﬁ,lﬁe ¥ nucl eophilic substitution of
the brom ne by the corresponding @nie and subsequent hydr ogenation of the
nitro function to the am ne by nmeans of Raney-N . Exanp

1- (4- Ami ganarpholin-phiediriflue@nfethyl-phenytaming (38.8 9, Dphﬂmmpl)utné&\ytqmme@%/ N~

VN, mL, 0.36 mmol), and triphosgene (35 mg, 0.117 mmol) are dissolved in CHCl; (2 mL) at0
°C. After stirring at rt for 15 min, C-{4-[6-(4-amino-phenoxy)-pyrimidin-4-ylamino}-phenyl}-N-
methyl-methanesulfonamide (45 mg, 0.117 mmol) and triethylamine (0.05 mL) dissolved in
DMF/DMSO (4:1; 5 mL) are added and strirring is continued for 16 h. After evaporating the
solvent under reduced pressure, the product is isolated by preparative thin layer
chromatography (four 20 x 20 cm plates, acetone/CHCl; = 3.7) giving the compound of
Example 48 as a white solid: M+H = 658.1; 'H-NMR (400 MHz, DMSO-de): 9.57 (s, 1H,
phenyl-NH-phenyl), 8.97/8.81(s/s, 2H, NH-urea), 8.34 (s, 1H, pyrimidinyl), 7.89 (s, 1H,
phenyl-CFs), 7.58 (d, 9.0 Hz, 3H, phenyl-CF3lphenyl-CH,), 7.50 (d, 9.0 Hz, 3H, phenyl-
CFa/oxo-phenyl), 7.24 (d, 9.0 Hz, 2H, phenyl-CH), (d, 9.0 Hz, 2H, oxo-phenyl), 6.83 (d, 4.0
Hz, 1H, NH-sulfonamide), 6.06 (s, 1H, pyrimidinyl), 4.23 (s, 2H, CHy), 3.64/2.78 (m/m,
4H/4H, morpholinyl), 2.52 (d, 4.0 Hz, CHs-N); R¢(acetone/CH.Cl, = 3:7): 0.40.

Example 49: 1-{4-[6-(3-Hydroxy-phenylamino)-pyrimidin-4-yloxyl-phenyl}-3-(4-morpholin-4-yl-

3-trifluoromethyl-phenyl)-urea

O
pegegsVise

F

To a solution of 1-(4-{6-[3-(tert-butyl-dimethyl-siIanyloxy)-phenylamino]-pyrimidin-4-yloxy}-
phenyl)-3-(4-morpholin-4-yl-3-trifluoromethyl-phenyl)-urea (Stage 49.1) (283 mg, 0.415



N HH4-(3-[4-(Pyridin-4-yloxy)-phenyl]-ureido}-benzyl)-carbamc acid
benzyl ester (Stage 55.1) (0.1 g, 0.213 mml) dissolved in EtOH THF (2: 1,
6 m-) iswbydimgenated in the presence of Pd/ C (Engel har @Ca8P83/03680 ny)
for 5 h. After filtering of the catalyst, the reaction solution is
concentrated under reduced pressure andgid ash chromat ographed (silica gel,
2.5 x 46 cm CH2C 2/ MeOH conc. NH3 = 9:1:0.01 -) 85:15:0.1) to give the
corrpound of Exanple 55 as a white solid: MtH = 335 0; Rf (CH2C 2/ MeOH/

conc. - N epnIiBerPTaE i1 §rido oERG, (BXS SpThiias: 8 il aA08 £ Kot

ester V\&tﬁ)ﬂﬂg)ﬁgﬂbt ZPC]ShEs?ﬁfaté)BlﬁtM (pH 8%, Iﬂenlc)ommmanctthgmdwélsm aptﬁd

(- an nouEhASGROEEE RIS P borfBRG Yault 1afeiE B fashed W g fh mEEked
g 2]42 rC]31I ﬁ/ QWSﬂ)enzﬁ dbﬁcé:ﬁbated)ur?c&,fr rédRIc@dd o8 (pﬁ;ss’ueamam ﬂafh ggomatagragiregdsiic gel, 3.0 x
La- (benzot 67y VaPHEGRIT Rthalipry Sl Sl huett £ 866 8 1E P00 itz pms;
(St age t5dﬁ;. :3).4/9.388s/g, ZIZhNH urea)| 9.06/8.87H#/s28, OBIENIS), 8138 (si.)H, pynidinyt)] T.88(s,i s
evapor a in -
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colncezt r56F§d7 48dsriH, @damg)mrzéssq«m%o &zl 26| plemyl-ota) of@6 (ty® Hotte d H, phemyda
el, 4. = :
% & cor oIl B EE\H DoAY B3 (a8 1k B DPBEICE Bs, L Py &2
( Syst em gyrimidin§i$, 316912.85 g, 415/48, morphollnyl) R(MeOH/CH,Cl, = 1:9): 0.31; HPLC
[4-(benz§y§%g{_% | am no- net hyI ) phenvl | -carbamc acid tert-butyl ester

To a sol 'B‘r‘?r nomet hyl )-1-N-Boc-aniline (1 g, 4.5 mol) dissol ved
in CH2Cl12 (10 nl), trlethylamne(o 626 m., 4.5 mmol) and chioro-formc
acid ben 0 on. S0l ution
is stirrgf : 2h s ith
concentrg@@) g@r@@thMEB-tgufR@rcWhéthﬂ@ @Qg(e’éo rrL) The aqueous phase is

Concent r e GahehoRIEI T T (R Re bR SN Bl Eie (RBeg )
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6. 53 mi nnggg@n%qd@dg%a solhtlon of trﬁ)ﬁosgenerﬁ ﬁwrg]fO 161I 4121ol) Pn &EZCIZ a I(.)Séltsztt ‘f‘dn 1):

1- [ 4- (6- GhdeQ: Ritéri Shitrihignat 4t fiot 9% yhin, pR@BKIHotiB4 4B 3ttrifidroraempstenllapteniii2) - ur ea
mg, 0.489 mmol) and triethylamine (0.057 mL) dissolved in CH.Cl, (6 mL) are added and the
reaction mixture is stirred for 2 h at rt. After adding concentrated NaHCO; (20 mL), the
reaction mixture is extracted with CH,Cl, (20 ml, 2 x). The combined organic layers are
washed with H,0, dried (Na;SO,), concentrated under reduced pressure, and flash
chromatograped (silica gel, 2.5 x 22 cm, MeOH/CH,Cl, = 2:098) to give the compound of
Stage 49.1 as a white solid: M+H = 680.9; 'H-NMR (400 MHz, DMSO-dg): 9.49 (s, 1H, NH-
pyrimidinyl), 8.94/8.80 (s/s, 2H, NH-urea), 8.33 (s, 1H, pyrimidinyl), 7.89 (s, 1H, phenyl-CF3),
7.59 (d, 8.5 Hz, 1H, phenyl-CF3), 7.50 (d, 9.0 Hz, 3H, phenyl-OTBS/phenyl-oxo), 7.23
(s/lbroad, 1H, phenyl-OTBS), 7.16 (t, 8.0 Hz, 1H, phenyl-OTBS), 7.11 (d, 9.0 Hz, 3H, phenyl-
OTBS/phenyl-oxo), 6.44 (d/broad, 8.0 Hz, 1H, phenyl-CF3), 6.02 (s, 1H, pyrimidinyl),
3.69/2.80 (m/m, 4H/4H, morpholinyl) 0.92 (s, 9H, tert-butyl-Si), 0.20 (s, 6H, Me-Si); R¢
(MeOH/CH,Cl, = 5:95): 0.31; HPLC (System 1): 8.54 min.

Stage 49.2: [6-(4-Amino-phenoxy)-pyrimidin-4-yl}-[3-(tert-butyl-dimethyl-silanyloxy)-phenyl]-

amine



N, /NNI>NNk F HHF F After stirring 3-trifluoronethyl-phenyl

| socyanate (412 ng , 2.2 mmol), 4-(6-chioro-pyrimdin- 4-yloxy)-aniline
(Stage 56wWw0;0309¢25%1 g, 1.1 mol ), and pyridine (0.18 nlL) ovecCTrirghos63t he
reaction solution is concentrated under reduced pressure and fl ash

chromat ographed (silica gel, 2.5 x 17-83 acetone/CH2CI2 = 5:95 4 1:9) to
give the corrpound of Exanple 56 as a white solid material: MH =
408.9/410.9; 'H NWR (400 MHz, DVMSO-d6): 9.07 (s, 1 H NH), 8.89 (s, 1 H
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421- Shljcr ﬁﬂa pyintidiny) W@(wgﬂ) Nblyy Omwbrm&,demﬂibutybﬁge%w (£, B8 Mg-S@R1 mmol ),
,4-dic ri

G asol volte AR ‘P%ﬁb(‘) %%Hfﬁ—% évrﬁ Sk elfibnta o %50-65 C for L h. The

reaction solution is concentrated under reduced pressure and flash

chr omat o%r . '

conmpound= S 5 s : :
(400 M—Izanm&OdG) 8. 67 (s, 1H, pi perrdr nyI) 8 34 (d 9 Hz, 2H phenyl),

Z i? ( do 32[?%4 Mz tbo hen éﬁrm@%%-&amgckﬁb@gol @rralgg 48 yll, é30 mg, é%%%tn H,el)éﬁ-ne =
1- F4- (6- Metyhurbmmd@marm/(rsvgin@b maﬂr Mhmoyand)fneﬂwla)mﬁe ((B536 int.| 8.64 omeodihyissabehy| )
-urea HN~I5M9 11 mL) are s'\{rrred under Ar |f_t|)r 3 at rt. After adding H.O (20 mL), the reaction
mixture is extracted with CH,Cl, (20 mL, 2 x). The combined organic phases are washed
with H,O (10 mL), dried (Na,SO,), concentrated under reduced pressure, and flash
chromatographed (silica gel, 5.5 x 30 cm, MeOH/CH.ClI, = 5:95) to give the compound of
Stage 49.3 as a white solid: M+H = 439.0; 'H-NMR (400 MHz, DMSO-ds): 9.65 (s, 1H, NH-
pyrimidinyl), 8.35 (s, 1H, pyrimidinyl), 7.23 (s, 1H, phenyl-OTBS), 7.17 (m, 2H, phenyl/-
OTBS), 6.50 (d, 8.0 Hz, 1H, phenyl-OTBS), 8.29/7.43 (d/d, 8.5 Hz/8.5 Hz, 4H, phenyl-oxo),
6.28 (s, 1H, pyrimidinyl), 0.96 (s, 9H, tert-butyl-Si), 0.19 (s, 6H, Me-Si); R{(MeOH/CH.CI, =
5:95): 0.34; HPLC (System 1): 8.87 min.

Stage 49.4: 3-[6-(4-Nitro-phenoxy)-pyrimidin-4-ylamino]-phenol
4-Chloro-6-(4-nitro-phenoxy)-pyrimidine (1 g, 3.97 mmol), 3-amino-phenol (456 mg, 4.175
mmol), diisopropylethylamine (0.715 mL, 4.175 mmol) dissolved in 2-propanol (17 mL) are
stirred under reflux. After 16 and 22 h, the same amount of 3-amino-phenol and
diisopropylethylamine is added to the reaction mixture. After 42 h, the solvent is evaporated
under reduced pressure, and the reaction mixture is flash chromatographed (silica gel, 4.5
x 26 cm, MeOH/CH,Cl, = 5:95) to give the compound of Stage 49.4 as a white solid: M+H =
325.1; "H-NMR (400 MHz, DMSO-dg): 9.59/9.37 (s/s, 2H, NH-pyrimidinyl/OH), 8.35 (s, 1H,
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1-[4-(6-Chl oro-pyrimdin-4-yloxy)-phenyl]-3-(3-trifluoronethyl-phenyl)-urea
(Exanpl e wbep/099¥21 7 ng, 0.1 mmol) is dissolved in nmethyl akrCAEPOBE634 i n

EtOH, 1 m-) in a sealable tube and heated under Ar for 10 min at 50 C

After evaporating the solvent, the prodd®t is purified by preparative TLC
(2 20 x 20 cm pl ates, acetone/CHZCIZ = 3:.7) togive the title conpound as
a white solid: MtH = 404.1; 'H NWR (400 MHz, CDCI3): 8.22 (s, 1H

ridin 52 (d,
48 . yk}%mndégg“s g‘flfzb{sqaﬁj ok ﬁ%/g'?l*ﬁz AL pQ'nénY_'NCb'S}) 731§Es31mh?n¥h;)/-on-9 (
SH CF3- FHSHHIB K, (heahenyEON 694646 1Id.5.5 218 Sz, 2w, phany bOHD G716, 11
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0.36. The foll ow ng conmpounds are synthesized in analogy to the preparation

of conpoyyd fafowwWO%néé aRYsyPindsized Qc&d?& ng% {rﬁgﬂ?or EstiuRdof ik QUhiREsidfl t he

am ne at a tenperature range °between a tinme period between
10 nmi n upompowulefifantpdal {Talde Blct ur es and anal ytical data of the

conpounds are given in Table 6. Table 6: Ex. Structure Anal ytical data 58
MtH = 489.1; Rf N CH2Cl 2/acetone = 7:3): Y H\~\ o0 ):::LN o 0.12, H NWR (400
MHz, NI U:_a_N_e_E')_CDCIS) 8.21 (S, 1h, HHprrlmdlnyI) 7.71 (s/broad, F 1
H, urea) o, 8 0 Hz— 1T H—aryt); 51 (s, I H, aryI), / 42
(s/ broad atr@@tl)lre 7.25 (m 3H aryl) Ar@I)@gal(d@ta 9.0 Hz

- ha - 5.67 1 H, I 3 1
ﬁm %),p 33%8 OWZ) (ﬁol i ni‘y\i gfﬁfﬁiﬁiﬁ% E?WC(%‘% Zela'i:; m
E%i E Rf
N Z

4h, nor |holip (3.63) %, N: 13.43 (13.46) %.

51 NF M+H = 464.0; R; (AcOEt/hexane = 2:1):
@vo O 0.13; Anal.: C: 66.50 (67.38) %, H: 4.59
\©\ 1 O | (4.35) %, N: 8.64 (9.07) %.
N o [

52 | M+H = 472.0; R; (CH,Clo/MeOH = 4:1):

["j 0.41.

53 ° M+H = 479.0; R¢ (CH.Cl,/MeOH = 95:5):
[ j 0.12; HPLC (System 1): 5.01 min.

0.24; HPLC (System 1): 4.97 min; Anal.:

54 ,@\/ M+H = 388.0; Rf (CH,Cl,/acetone = 3:1):
[ O
\©\ 1 C: 60.58 (62.01) %, H: 4.32 (4.16) %, N
NN ’ 10.14 (10.85) %.

The starting material 4-(pyridin-4-ylmethoxy)-phenylamine (Stage 51.1) for the synthesis of
the compounds of Example 51 and 54 is generated from 4-(4-nitro-phenoxymethyl)-pyridine



HN I\ o o (CH2CI 2/ MeOH = 95:5): 0.16; HPLC (System1): NA/N):/LN 'k N
5.06 min. HH 60 MtH = 392.0; Rf (CH2CI 2/ MeOH = 95:5): HN o 0.21; HPLC
(Syst em WO 0389521 m n. \' Il NtaN N~~ H H WD 03/099771 PECTrEPO3IWB3634 -88
61 MHH = 378.0; Rf (CH2CI 2/ MeCH = 95:5): HN I \ o 1:::~N 00.16; HPLC
(System1): 5.26 min;"'H NVR (400 N VMHz;84MB0O-d6): 8.69 /8.34 HH (s/s, 2H,
urea), 8.10 (s/broad, | H pyrimdinyl), 7.44/7.33,/7.09/7.03 (d/d/d/d,
8.5 Hz, 8 H aryl), 7.00 (s/broad, 1H, NH), 5.65 (s/broad, 1 H,

pyrim di g}jbwmée |8EWeq%€%encg§£R%Nl iR-E2GH( 40 °8 il 3h %hiH CHN.0; Ry

1.16/1.0 H=2378.0, Rf _,NI

(CH2Cl 2/ KBkiCl#asor) = 85:5): ON70. 29: HPLC (System 1): N N 5. 33 mn HH

4-(4-Nitro-phenoxymethyl)-pyridine:

4-hydroxymethyl-pyridine (2.23 g, 20 mmol) is added to a suspension of KOH (1.32 g, 20
mmol) and Aliquat 336 (0.937 mL). After stirring for 5 min at rt, 1-chloro-4-nitro-benzene
(2.68 g, 16.7 mmol) is added. The resulting reaction mixture is further stirred at rt for 5 min
and then at 80 °C for 2 h. The reaction mixture is filtered over silica gel (15 g), concentrated
under reduced pressure, and flash chronatographed (silica gel, 3 x 50 cm, acetone/CHxCl; =
5:95 -> 15:85) to give the title compound as a yellow solid: M+H = 231.0; "H-NMR (400 MHz,
DMSO-ds): 8.58 (d, 6.5 Hz, 2H, pyrimidinyl), 8.22 (d, 8.5 Hz, 2H, phenyl-NOy), 7.44 (d, 6.5
Hz, pyrimidinyl), 7.21 (d, 8.5 Hz, 2H, phenyl-NO,), 5.34 (s, 2H, CH2); Rr(acetone/CH.Cl, =
15:85): 0.32; HPLC (System 1): 3.40 min.

The substituted 3-trifluoromethyl-anilines for the synthesis of compounds of Examples 52
and 53 are prepared from the 1-bromo-3-nitro-5-trifluoromethyl-benzene by nucleophilic
substitution of the bromine by the corresponding amine and subsequent hydrogenation of
the nitro function to the amine by means of Raney-Ni.

Example 55: 1-(4-Aminomethyl-phenyl)-3-[4-(pyridin-4-yloxy)-phenyll-urea

o)
N
= N)J\N
H H

4-{3-[4-(Pyridin-4-yloxy)-phenyl]-ureido}-benzyl)-carbamic acid benzyl ester (Stage 55.1) (0.1
g, 0.213 mmol) dissolved in EtOH/THF (2:1, 6 mL) is hydrogenated in the presence of Pd/C
(Engelhard 4505, 100 mg) for 5 h. After filltering of the catalyst, the reaction solution is

concentrated under reduced pressure and flash chromatographed (silica gel, 2.5 x 46 cm,
CH,Cl,/MeOH/ conc. NH;z = 9:1:0.01 - 85:15:0.1) to give the compound of Example 55 as a
white solid: M+H = 335.0; R; (CH,Cl./MeOH/ conc. NH3 = 85:15:0.1): 0.15; HPLC (System 1):
5.74 min.

Stage 55.1: 4-{3-[4-(Pyridin-4-yloxy)-phenyl]-ureido}-benzyl)-carbamic acid benzyl ester




63 MH = 378.0; Rf HN\y,,yo (hexane/AcOEt = 2:3): 0.40; U O HPLC (System
1): 494 mn. MNM/N/ N H64 MrH = 377.1; Rf HN Nl o (hexane/ AcOEt = 1:4):
0.14; o wWBW®gBystem 1): 5.17 min. H 65 MrH = 391.1; Rf PCChPranssAcOEt
2:3): 0.17; HN\ o o HPLC (System1l): 5.49 min. MM jN/ N\ H 66 / MH
377.1;, Rf /IN\ o o (hexane/ AcOEt = 2:3)856.20; HPLC (System1): 5.22 nmin.
M/NNH 67 ~NHo Rf (CH2Cl 2/acetone = 7:3): ol 0.19; mp. = 202-203 C
NYR{/H}—I/N N F (decorrp.%. HHF F W 03/099771 PCT/ EPO3/ 05634 -89 68 N_ o \
o] = 2 : ; ¥ i . 0.31;
PPLC H Hﬁ- zﬂ% fg{ngﬁrﬂ' is s%%&%é%%ﬂ?/t? ﬂ'@ﬁ)l_rfparaﬁbﬂ\bﬂ compsubld 37 ExSmPien
starfing from (4-amino-benzyl)-carbamic acid benzyl ester (Stage 55.2): M+H = 469.1; R¢

(CH,Cl,/MeOH = 85:15): 0.26; HPLC (System 1): 4.85 min.

Stage 55.2: (4-amino-benzyl)-carbamic acid benzyl ester

After stirring [4-(benzyloxycarbonylamino-methyl)-phenylj-carbamic acid tert-butyl ester
(Stage 55.3) (1.06 g, 2.97 mmol) in TFA/H0 (95:5, 10 mL), the solvent is evaporated in
vacuo. The residue is taken up in NaHCO; (20 mL) and extracted with AcOEt (20 mL). The
organic phase is dried (MgS0O,), concentrated under reduced pressure, and flash
chromatographed (silica gel, 4.5 x 52 cm, MeOH/CH.Cl, = 5:95) to give the compound of

" Stage 55.2 as a colorless solid: M+H = 257.1; R; (CH,Cl./MeOH = 95:5): 0.67; HPLC
(System 1): 3.62 min.

Stage 55.3: [4-(benzyloxycarbonylamino-methyl)-phenvyil-carbamic acid terf-butyl ester

To a solution of 4-(aminomethyl)-1-N-Boc-aniline (1 g, 4.5 mmol) dissolved in CH;Cl, (10
mL), triethylamine (0.626 mL, 4.5 mmol) and chloro-formic acid benzyl ester (0.698 mL, 4.95
mmol) are added, the reaction solution is stirred at rt for 2 h, taken up in CH.Cl, (10 mL) and
washed with concentrated NaHCO; solution (20 mL) and H,O (20 mL). The aqueous phase
is washed with CH,Cl, (20 mL). The combined organic phases are dried (Na;SO,),
concentrated under reduced pressure and flash chromatographed (silica gel, 3.5 x 60 c¢m,
AcOt/hexane = 1:4) to give the compound of Stage 55.3 as a white solid: M+H = 355.1; Ry
(AcOEt/hexane = 1:4): 0.15; HPLC (System 1): 6.53 min.

Example 56: 1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea

O
N F
N N)kN

H H E F

After stirring 3-trifluoromethyl-phenyl isocyanate (412 mg , 2.2 mmol), 4-(6-chloro-pyrimidin-

4-yloxy)-aniline (Stage 56.1; 0.25 g, 1.1 mmol), and pyridine (0.18 mL) over night, the
reaction solution is concentrated under reduced pressure and flash chromatographed (silica
gel, 2.5 x 17 cm; acetone/CHCl, = 5:95 -> 1:9) to give the compound of Example 56 as a
white solid material: M+H = 408.9/410.9; "H-NMR (400 MHz, DMSO-dg): 9.07 (s, 1H, NH),
8.89 (s, 1H, NH), 8.63 (d, 2.0 Hz, 1H, pyridinyl), 8.01 (s, 1H, 3-CFs-phenyl), 7.57 (d/broad,



069 Ho\ o, MHH =490.1; R ,j Y IIll (CHC 2/ MeOH NH3 conc. I
9:1:0.01:0.17; HPLC H H (System1): 4.24 nin. ,N70 Hi\ o o MrH = 477.0;
Rf  (CH2GVDR/oMe@#NH3 conc. / N HN 9:1:0.01): 0.46; HPLECw/EPBY6icasm 1) :
4.69 min. 71 N1 yOo , MH = 470.0; Rf (CH2C 2/ MeOH/ NH3 conc. "N\
95:5:0.1): 0.38; HPLC H H (System1):-8604 min. -0 72 N> o M+ H 364.1; Rf
(hexane/ AcOEt = 1:1): 0.12; N ~HPLC (System 1): 5.18 mn; NH H NWR (400
VMHz, DMSO- d6): 8.66 /8 54 (s/s, 2H, urea) 8. 12 (s/broad 1 H,

pyri m di ny. 7.03

(s/ broadgol‘)r‘? lei)cz'g (S§%&{0§§q%l 2ﬁd 9"9" %5127 5 h1 '?r%‘EF%'ad 3H,

Me- NH) ,  2hériyl) 7182 (8, 2.0 Hiz H2pyridie)), 7291e/b(qa,d 80cHz FHti ~QF4phenyl), 7.15 (d, 9.5
Hz, 2H, oxo-phenyl-amine), (d, 6.5 Hz, 2H, pyridinyl); R (acetone/CH,Cl, = 1:9): 0.54; m.p. =
187.4-189.7 °C.

Stage 56.1: 4-(6-chloro-pyrimidin-4-yloxy)-aniline
4-Chloro-6-(4-nitro-phenoxy)-pyrimidine (Stage 56.2; 3.6 g, 14.3 mmol) dlssolved in MeOH
(250 mL) is hydrogenated in the presence of Raney—Nl (3 g) at 40 °C for 3 d. The reaction

solution is filtred, concentrated under reduced pressure and crystalized from AcOEt/hexane
to give the compound of Stage 56.1: M+H = 222/224; 'H-NMR (400 MHz, DMSO-de): 8.62
(s, 1H, piperidinyl), 7.13 (s, 1H, piperidinyl), 6.83 (d, 9 Hz, 2H, phenyl), 6.56 (d, 9Hz, 2H,
phenyl), 5.12 (s, 2H, NH,); m.p. = 135.5-138.1 °C.

Stage 56.2: 4-Chloro-6-(4-nitro-phenoxy)-pyrimidine

4-Nitrophenol (2.8 g, 20.1 mmol), 2,4-dichloro-pyrimidine (3 g, 20.1 mmol), NaOH (0.8 g,
20.1 mmol) dissolved in H,Ofacetone (80 mL; 1:1) are stirred at 60-65 °C for 1 h. The
reaction solution is concentrated under reduced pressure and flash chromatographed (silica

gel, 4.5 x 22 cm, AcOEt/hexane = 1:4) to give the compound of Stage 56.2 as a white solid
material: M+H = 252/254; 'H-NMR (400 MHz, DMSO-dg): 8.67 (s, 1H, piperidinyl), 8.34 (d, 9
Hz, 2H, phenyl), 7.58 (d, 9Hz, 2H, phenyl), 7.53 (s, 1H, piperidinyl); R; (AcOEt/hexane = 1:1):
0.16; m.p. = 125.4-126.6 °C.

Example 57: 1-[4-(6-Methylamino-pyrimidin-4-yloxy)-phenyll-3-(3-trifluoromethyl-phenyl)-urea

Lrog Qg

1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea (Example
56) (42.7 mg, 0.1 mmol) is dissolved in methylamine (30 % in EtOH, 1 mL) in a sealable tube
and heated under Ar for 10 min at 50 °C. After evaporating the solvent, the product is

purified by preparative TLC (2 20 x 20 cm plates, acetone/CH.Cl, = 3:7) to give the title

compound as a white solid: M+H = 404.1; 'H-NMR (400 MHz, CDCl,): 8.22 (s, 1H, pyridinyl),
7.84 (s/broad, 1H, NH), 7.62 (s, 1H, 3-CFs-phenyl), 7.52 (d, 8.0 Hz, 1H, CFs-phenyl), 7.35 (t,
8.0 Hz, 1H, 3-CFs-phenyl), 7.28 (m, 3H, CFs-phenylloxo-phenyl-amine), 6.97 (d, 9.5 Hz, 2H,



73 MrH = 487.0; Rf (AcCEt/hexane = 2:1): 0.45; "~ /o, N HPLC (System1):
6.44 mn N~Irll \ IITYNNFHHF -NHF W 03/099771 PCT/ EP0O3/ 05634 -90
4- Pi peri dwo-03094778-t ri f | uor onet hyl - phenyl am ne (Stage 73. PLTiEPD3/03084

synt hesi s of conpound of Exanple 74 is synthesized according to the
preparation of conmpound of Stage 38.1:-8wmH = 245.1; Rf (AcOEt/hexane =
1:5): 0.11. Exanple 74:

1-{4-[ 2- (4- Hydr oxy- phenvl am no) - pvri m di n- 4- vl oxvl - phenyl } - 3- (4- nor phol i n- 4
-yl - 3-trifluaronet hyl- i i -F
The conpBfeY! ?gr{) Wte?ll eE’S&z] @@'{O%\a’?n'_g I%g g@' m}% Iétgﬁe(s}p?rr égapdé E’Ig'tolN ci)q r)l'%gc(:scl)&r:}g%ﬁjfn dﬁgof
Exanpl e RPR;(ddetdne/G6E185 3R): Q&FH2C 2/ MeCH) : 0. 21, HPLC (System 1): 5.59

m n. Exanple 75:

1-{4-[ 2- (4- Met hoxy- phenvl am no) - pvri m di n- 4- vl oxvl - phenyl } - 3- (4- pi peridin-1
-yl - 3-trifluoronet hyl - | L dall ; i The

o mouna T SHPREEMAGHAITEE, SypttelBed ifyitiodto 8 prebBRhidlof carhdduhd of

Exanpl e BRamplited by shithgthe Rorrédponding/chtodee ard thelgming at e tempereturg rangeni n

stem 1), EX I Q; . . .
113 Co. BgPO DA AGT o2 I ReTog RENSED. 9. TR RIPASYErS ou T SISeBE B3 e
nyl ) - ur enal@ital @ithakihe cahpohindshare divan inl TRble 6.

Table 6:

Ex. | Structure Analytical data
M+H = 489.1; R¢

58
/ @ CHqCl./acetone = 7:3):

HN 0 N 0.12; TH-NMR (400 MHz
X O . H H
W \©\ L . CDCl): 8.21 (S, 1h,
N N _ pyrimidinyl), 7.71 (s/broad,

F 1H, urea), 7.53 (d, 8.0 Hz,
1H, aryl), 7.51 (s, 1H, aryl),
7.42 (s/broad, 1H, urea),
7.25 (m, 3H, aryl), 6.98 (d,
9.0 Hz, 2H, amino-phenyl-
oxy), 5.67 (s, 1H,
pyrimidinyl), 5.36 (m/broad,
1H, NH-Me), 3.78 (m, 4H,
morpholinyl), 2.91 (d/broad,
3H, NH-Me), 2.84 (m, 4h,

morpholinyl).
59 / M+H = 364.0; R
HN o (CH,Cl,/MeOH = 95:5):
W i /©/\ 0.16; HPLC (System 1):
NN ”J\ﬁ 5.06 min.
60 M+H = 392.0; R

(CH.Cl/MeOH = 95:5):

HN o 0.21; HPLC (System 1):
O \©\ j\ 5.52 min.
N




F The title conpound is synthesized in analogy to the preparation of
starting from conpound of Stage 56.1: M-H =

conpound of Exanple 48

423. 1/ MrI8O0349071L; Rf (CH2Cl 2/ acetone = WD 03/ 099771 PCTPERPERNOEGEBIA -91
9:1): 0.42; 1H NWR (400 MHz, DMSO-d6): 8.93/8.80 (s/s, 2H, urea), 7.91 (d,
2 Hz, 1 H pyrimdinyl), 7.51 (d, 9.5 +8§-2H, phenyl), 7.47 (d, 8.0 Hz, 1
H phenyl -CF3), 7.29 (d, 8 Hz, 1 H  phenyl-CF3), 7.27 (s, 1 H,

phenyl -CF3),7.13 (d, 9.5 Hz, 2H, phenyl), 4.08 (m 1 H pyrimdinyl), 2.63
(s/ broad,[ 3 JCH3); mp- —183“O—r8‘4—5€ Exanpte—77-

1-f 4- (6- Afho- pbv mi di n- 4- yl oxy) - phenvl | - 3- ( 3- t { M#HBB388; Bl - phenyl } - urea
H2NN A~ /O 1\ YN/ IYN/ O F NNHHF F (CHPgMeOH* 9B6HNpl €| 56 (50
my, 0.122 mol|) W edin 2,n 2 | BLIBNHPLCASYstematueous) and
stirred gt 80 nla deal be ormte Sapapins H-NMR (408 sol yent
under reduced pre t hept oguCt S ol at ed| MHZTDBIS@de): 86948238 £m
plates, 10 % NeOH in cH2Cl 2): NrH B 390.0; Rf ((GRQH/ukE(HB.409: 1): P. 15;
1H NVR (400 M4z, DMBO-d6): 9.07/8.87 (s/s, 2H, | (s/erapd, TH,98ritnidimyipad] 1 H,
pyrimdinyl), {7.56 (d, 8.0 Hz, H, phenyl-CF3), |7.4417.33/7.@/0.08z, 1 H

phenyl - CH3), 1.49 (d, 8.5 Hz, 2H, phenyl), 7.46|(dd/dMd,B,5 Hhehi|agh3)| 7.27
(d, 8.0 Hz, 1|H, phenyl-CF3),7.04 (d, 8.5 Hz, 2H/7.00Hstbydad, 1H, RA),( s/ by oad,
2H, NH2),  5.64 (s/broad, 1H, pyrimdinyl). Exappleé (Broad, 1H,

1-f4-(2-Chlorg

-pvrimdin-4-yl oxy)-phenvl | -3-(4-

e pyrirhidinlgh 3.5 (sivread, N N /

e/ Ac OEt
4. 73 %

N~N'l HH C |The title conmpound is synthesized|2H, @Hg) 2d¢4 (4o, 8.0&iz,
prepar atijon off conpound of Exanple 56: MH = 362HPCH)11A6/109 (thiescan
= 1:1): 31; lAnal .. C 62.20 % (61.88 %9, H: 485%3)(4 65% N 1
(15 19 % 62EXElITp| 79:
1-f4-(2(:h|orc-9(!re| 1.di iy | oxy) - phenvl | -3-(4-p
-yl -3-trilfl uojonet iy s pﬁ@)\- ujja/@é//NW? O?iem 1) -92
NN NN 5, 33 min.
H H
63 / M+H = 378.0; R¢
HN o (hexane/AcOEt = 2:3): 0.40;
\ I
W \©\/ﬁ\ /O/\ HPLC (System 1): 4.94 min.
—~N N
H
64 M+H = 377.1; R
(hexane/AcOEt = 1:4): 0.14;
| HPLC (System 1): 5.17 min.
N\%N
65 M+H = 391.1; R;
o o (hexane/AcOEt = 2:3): 0.17;
XN o HPLC (System 1): 5.49 min.
N
H
66 / M+H =377.1; R
_N O (hexane/AcOEt = 2:3): 0.20;
Y\( \©\/ﬁ\ /@A HPLC (System 1): 5.22 min.
N\?N N
H
67 R (CH.Cl/acetone = 7:3):

<

H
ooy
~N N/U\N F
H H L F

0.19; m.p. = 202-203 °C
(decomp.).




The title conmpound is synthesized in analogy to the preparation of conpound

of Exanple 56: M+H = 491.9/493.9; Rf (Hexane/AcCEt = 1:1): 0.38; Anal.: C
55.67 % (%6.038991 H 4.32 % (4.30 %9, N 13.62 % (14. 24 pey/EPEX6TEpI € 80:
N-(4-(6-Chloropvrimdin-4 yi-oxy)-phenyl)-N -(4-tert-butyl phenyl)-urea
rNJ--" ONKN / NHH cl To a sol uti eg9ef
4-(6-chloro-pyrimdin-4-yl-oxy)-aniline (Stage 21.1; 3.77 g, 15 mmol) in
THE (55 rﬂ) under N2- at m)sphere 4- tent butyI phenyl |socyanate (5 26 g, 30
mmol ) di gsotved—Tm—THE(Snt)—Ts—added—DBuringrstir+ing—for—i—Hhatrt a
suspensi ¢R8i iIf or meg re is the - di MsHI=/8tB.9nRACCEt and a
sol uti on|of agﬂsou SE@r&ChiMeOHNH; cond. =Xt r act ed
twice witth AcQEt shed| 9100Wad.81; HRAKCbri ng, dried
(Na2SO™4) |and c¢o irring of| (Systermes)ibtd2nginsol i d i n Et 20
finally yields the title corrpound: mp.: 111-112 C, 1H NVR (DVBSO-dg): 8.75
(s, HN), |8.65]| 0% Q”I;D 8.62 (s, HN), 7.51 (d, RH), 7.36 (d, 2H), 7.[33 (s,
1 H, 7.31 (d Zézl) *7.17 (d, 2H), 1.27 (Me3C). [Exanple 81:
N-(4-(6-Chl orppvri m di n-4-yl -oxy)-phenyl)-N -(4-chloro-3-trifluorongthyl-ph
enyl)- ufea c rN- O 1 kaF NF HF F I |oa30|ut|onor
4- (6-chl oP8- pyri ni di ani | age [PM+H-=400% B 15 nmol}) in
THE (40{m) {nder NZ-atlfrosphe rﬂﬂ"b@h@ﬂ%@'ﬁ HORGi =
i socyanafe (498 g~ 22. 5 in TI—I@('@EQWQWSH lfdled. After 1
h at rt fhe splugiof is diluted vvlt"'h A’cCEt and| (Qysiems1): A-24anier, t he
aqueous layer |separated off and extracted twice with AcCEt. The ordanic
phases afjeswashed vvltm wat er and brine, dried ( d concentrated in
vacuo. $tirring of -- SQ)|Id 0 s the tjitle
compound] m pl: 180 81J Cx 1“03)@9 PCT/ _ @%%RR
(DVBO- d6): 9. 73//(‘5,, ~% 97 865 (s, %7%9'? 7.65
(m 1 H| 7.680(m 1H) 7.53 (d, 2H), 7.34 (s, F" e Anal . :
CHNCI FO.
71 N o M+H = 470.0; Ry
Y \©\ 0 Q/\ (CH,Cl/MeOH/NH; conc. =
N/U\N 95:5:0.1): 0.38; HPLC
H H (System 1): 6.04 min.
72 M+H = 364.1; Ry
N \©\ /U\ /©/\ (hexane/AcOEt = 1:1): 0.12;
/N HPLC (System 1): 5.18 min;
'H-NMR (400 MHz, DMSO-
ds): 8.66 /8.54 (s/s, 2H,
urea), 8.12 (s/broad, 1H,
pyrimidinyl),
7.47/7.33,/7.09/7.09
(d/d/d/d, 8.5 Hz, 8 H, aryl),
7.03 (s/broad, 1H, NH),
6.08 (s/broad, 1H,
pyrimidinyl), 2.70 (s/broad,
3H, Me-NH), 2.55 (qu, 8.0
Hz, 2H CHy), 1.13 (t, 8.0
Hz, CH3)
73 M+H = 487.0; Ry
(AcOEt/hexane = 2:1): 0.45;
HPLC (System 1): 6.44 min
N /N )J\
/NH




Exanpl e 82:

N- (4- (4- Met hyl am nopyri m di n-6-yl - oxy) - phenyl )-N -(4-tert-butvl phenvl)-urea
N | NxNWO'03bd471 NH Under N2- at nosphere, a solution of  PCT/EP03/05634
N-(4-(4-chl oropyrimdin-6-yl-oxy)-phenyl)-N -(4-tert- butyl phenyl)-urea
(319 ng, 0.80 nmmol ) in nethylamne/ethagdl (8.03 M 5 m) is stirred for

50 min at 40 C. Then the reaction mxture is concentrated in vacuo, the
residue re-dissolved in water and AcOEt, the aqueous |ayer separated off

and bri na iRl on @ﬁ@?@%ﬁ‘%ﬁ&ﬁ’i@mﬁ'@@%@ﬁ9“““"@“”*‘5“”

Si 02. Th&xamplel T4 ingynibesized accopding torihe ppeparationsif compoundef Siage éMt M

AcCOEt/ h | d: 245-246 C, 1H NI\/R
(VB0 dopiog: B (hegBFRidrdd [8F B COMROUncE TR 24E%0a Son - 155 (d,
2H), 7.31 (d, 2H), 7.05 (d, 2H), 6.78 (s, HN), 5.79 (s, 1 H), 2.83 (MeN),
1.30 (Me3C). Exanple 83:

N (4- (4- BRORK|eA7: 19A%5 (A A

(N o N - 1 7 er OSPENsSt oM ©
N-(4-(4- E.H"W‘%Trét.hg‘.‘sh - 0=y - 0XY) - phenyl) N (4 tert- butyl phenyl)-urea

(397 ng, 1.00 mmol) and benzyl am ne (327 | in isopropanol (3 m) is
stirred for h Qt 70 C Then the reacti m Xxture is concentrated in

vacuo, the r SN BN yed at NaHCO3 sol uti on and AcOCEt,

t he aquedls Neger ate d actred twice with AcCEt. The
organi ¢ phases are washed w h Hat € and biNgne, dried (Na2SO4) and
concentrated. The crude product is dissolved in CH2Cl 2 and after addition
of Si02 again concentrated. The resulting powder is put on top of a

Si 02- coI e camporndisenthgbized mcariodyds ditepreparatign ef eprrpundef ExameplecZimpound:

0 HN), 8.13
T et o %%#W% 5@”@%%"”75?%"?% a7 58 (m 2Hy
724m1 , 7.03 (d, 2H), 5.78 (s, 1 H), 4.49 (s, 2H), 26(|ve3c:)\/\o
03/ 099771 PCT/ EPO3/ 05634 -94 Exanpl e 84:

N- (4- (4- Ay pgRyFa: TLdi B Setn R oheRRsMHO)-pMimidf-£-Rl Ry rant st i iRt 1yl - Phe
nyl) - ur @ ifilioroMethyl-pheiyh)-urea

OO

The compound is synthesized in analogy to the preparation of compound of Example 22:
M+H = 578.9; R;(Hexane/AcOEt = 1:1): 0.26; HPLC: 6.44 min (System 1).

Example 76: 1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyll-3-(4-methyl-3-trifluoromethyl-phenyl)-

urea
0
CIW \©\ (0]
N N IS
\% N N
H H

The title compound is synthesized in analogy to the preparation of compound of Example 48
starting from compound of Stage 56.1: M+H = 423.1/M+18 = 440.1; R; (CH,Cl./acetone =



N%NNTITHHF NH2 In a seal ed tube under N2-atnosphere,

N- (4- (4-chl oropyrimdin-6-yl-oxy)-phenyl)-N -(4-

chl or o- 3-woioBlogoronet hyl - phenyl ) -urea (443 ng, 1.00 mmol ) PEmMEPAFOFBAQqUEOUS
NH3 (2 M) in ethanol (2 m) is stirred for 22 h at 80 C. Then the
reaction mxture is diluted wwth water -amd AcOEt, the aqueous |ayer
separated off and extracted 3 tines with AcOEt. The organic phases are
washed with 3 portions of water and brine, dried (Na2SO4) and concentrat ed.

et L7 o2 PRI (s CRFSRCLIB S e il Wed SPot 8 RUESRISTC L

H, 8. 08 pysmidinyh) 7.57.(6:39.5 1z, 2H) phenyl)50.47 (. 82—912, ™, ety C%H)? 2%(B3 Hz 1H,
H2 , .
VO (o Shehiicr, a7 (SXPOReriRCE:) 713 0, 9.5,z 251, phenyi), 4.98 (m. H. pyrimiciny),

phenyl ) - d?r@’hs!broad ISkINCirdshy m.pl #+1183.0c 184. &?:ﬂ:.uti on of triphosgene (1.4 g, 4.7
nmmoi ) in CH2C 2 (95 m ) under N2-atnosphere is cooled by an ice bath.

3- Met hoxy- 4- pi peridi n-1-yl - phenyl ami ne (Stage 85.1; 2.95 g, 14.3 nmol) and

NELS (2. Geilptel 73 1A01BlAmin. bRl Za Aty Fbnen .ol ASAnGHS R SR S Gt e

4- (6-chl oro-pyrimdin-4-yl-oxy)-aniline (Stage 21.1; 3.17 g, 14.3 mmol)
and NEt3 (2.0 m; 14.3 nmol) in CH2CI2 (48 nml) is added dropw se, whereby
a brown spjuti nlgforrred which is stirred for 4.5 h at rt. The reaction
mxture i agde D ate NaH&OB )sol ution (0.3 L) and extracted with
CHz2Ql 2. The\ﬂjr%};gm - a8e | th water and brine, dried (Na2SM4)
and concentr at d The u |Nodu i 3<di ssol ved in AcCEt/ net hanol, Si02

is then added and the soIv gvaporat dff in vacuo. The resulti ng powder
is put on top of a chromat ography colum (Si02; AcOEt/hexane 4:1) and the

Ej I6§ ! GSCEW @'o‘FEﬁQmEfetéB (é@%d‘@ﬁﬂﬁlo? |sﬂdns£8|5§bd m%7n‘§|_ atOH'aL H%L@)‘ﬁg%

H, 7.13% @guesmps) apd qucuat 801°CHp,a spater tple for 1@)h. /’@errgve(p@rat@a) e solgent( m

g'lt_i)ar ¢ }ng%ﬁggﬂerﬁﬁgaed %ng&gré e ?’H)(? flﬁ)ﬁ{t&? 9)7 ?Ecé‘lfﬁfg 5P g§qgﬁ16ﬁ§tes % MeoH

3- Met hoxyn GHaClele M- 7 390.0; pﬁl;h@lg@ﬁﬁ(hlé 9:1): 0.15; 'H-NMR (400 MHz, DMSO-dg):
9.07/8.87 (s/s, 2H, urea), 7.98 (s/broad, 1H, pyrimidinyl), 7.56 (d, 8.0 Hz, H, phenyl-CF3),
7.47 (d, 8.0 Hz, 1H, phenyl-CFs), 7.49 (d, 8.5 Hz, 2H, phenyl), 7.46 (s, 1H, phenyl-CF3), 7.27
(d, 8.0 Hz, 1H, phenyl-CF;),7.04 (d, 8.5 Hz, 2H, phenyl), 6.77 (s/broad, 2H, NH,), 5.64

(s/broad, 1H, pyrimidinyl).

Example 78: 1-[4-(2-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(4-ethyl-phenyl)-urea

QJL@A

The title compound is synthesized in analogy to the preparation of compound of Example 56:
M+H = 369.0/371.0; R¢(Hexane/AcOEt = 1:1): 0.31; Anal.: C: 62.20 % (61.88 %), H: 4.85 %
(4.65 %), N: 14.73 % (15.19 %).

Example 79: 1-[4-(2-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(4-piperidin-1-yl-3-trifluoromethyl-
phenyl)-urea




1- (2- Met hoxy-4-ni tro-phenyl)-piperidine (Stage 85.2; 4.0 g, 17 nmol) in
ethanol /THF 5:1 (90 m) is hydrogenated in the presence of Pd/C 10 %
(" Engel hawo 085057t 0.4 g). Then the catalyst is filteredPofifEPanaseshe
filtrate is concentrated yielding the title conpound: 1H NVR (DMSO d6):
6.58 (d, 1 H, 6.19 (d, 1 H, 6.04 (dd,92-H),. 4.66 (s, H2N), 3.65 (s,
H3CO, 2.70 (m 4H), 1.56 (m 4H), 1.43 (m 2H). Stage 85.2:
1- (2- Met hoxy-4-nitro-phenyl)-pi peridine 2-Brono-5-nitroanisole (5.0 g, 21.5
mol ) and piperidine (8.5 m) is stirred for 5 h at 105 C under
N2- atrmsphere Water (80 m) is added and the m xture is extracted tw ce
wth CHZCI X 80 m). The Qr ge phases are washed with water and
bri ne, “ ntrat ed. The crude product is dissolved in
AcCEt , | Ns t .o S sHl vent evaporate off in vacuo. The
resulting powder is ptﬂ' ol top of & chromat ography colum (Si 02;
AcCEt / hexartt 9:1) and the t|tIe cbnpound el uted with hexane/ AcOEt 9:1 --
4:1. M. _ [ Mrll' =237, Rf 0.2 (AcCEt/ hexane 9:1). Exanple 86:
N- ( 4- ( 6- Gieditle spmpatied tss&nt}nea in-aniategy itg the prepargtiorecfapmpsiupd o Ekample\de) - 3-
met hoxy- f OnHaqH [ o S
pr epar ed 4?’!?7@% e ( %@g@éﬁd#t%)ﬁ 0518 Anﬁoc %f@n%l(g%qﬁé% %‘ Q3'2 /
86.1; 3. %3@%)161 534$ﬁ%X1"a%%4-(6 chl or o- pyri mi di n- 4 yl - oxy)-anili ne (St age
21.1; 3.67 g, 16.5 nmmol) anal ogously to Exanple 85: mp.: 170-171 C
'H-NNR(DIVBOdG): 8. 67 (s 1 H, 861 (s, 1 H, 852(s, 1 H, 7.48 (d,

7. 2& b - 4 ) 6.77 (d, 1

H, 3.74C5 5 %ol ‘ '
Anal .: CHNC . The start| ng rrat erl al s ane pr epar ed as foll ovvs St age 86.
wl am ne WO 03/099771

4- (4- Et hyl - pi perazi n-1- i )o 34t hpxy-spe
PCT/ EPO3/ 05634 -96 1- &t yI2-J(re @ y 4-ni tro-phenyl)-pi perazi ne (Stage
86.2; 2.89 g, 11 mml )NiA e ar!pIE,T 5:1 (70 m) is hydrogenated in the
presence of Pd/ C 10 % (‘¢Engel hard 4505"; 0.3 g). Then the catalyst is

O 05 b RS U o e
H3CO, 28§ mI)(LmdeﬂNl atrodphefeu-tdithutydhBryl (isﬁbcyéﬂé)te (51266, 40 mnid¥dissolved in

THF (5 ml) is added. During stirring for 1 h at rt a suspension is formed. The mixture is then

SIS AE

2 (t, HSC)

re-dissolved in AcOEt and a solution of NaHCO; in water, the aqueous layer separated off
and extracted twice with AcCOEt. The organic phases are washed with water and brine, dried
(Na;S04) and concentrated in vacuo. Stirring of the resulting solid in Et,0 finally yields the
title compound: m.p.: 111-112 °C; '"H-NMR (DMSO-dg): 8.75 (s, HN), 8.65 (s, 1H), 8.62 (s,
HN), 7.51 (d, 2H), 7.36 (d, 2H), 7.33 (s, 1H), 7.31 (d, 2H), 7.17 (d, 2H), 1.27 (MesC).

Example 81: N-(4-(6-Chloropyrimidin-4-yl-oxy)-pheny!)-N’-(4-chloro-3-trifluoromethyi-phenyl)-

cl
N O 0
PROE: i
N. .~ N N F
H H F
cl

To a solution of 4-(6-chloro-pyrimidin-4-yl-oxy)-aniline (Stage 21.1; 3.77 g, 15 mmol) in THF

urea

(40 ml) under Np-atmosphere, 4-chloro-3-trifluoromethylphenyl isocyanate (4.98 g, 22.5
mmol) dissolved in THF (20 ml) is added. After 1 h at rt the solution is diluted with AcOEt
and NaHCO; in water, the aqueous layer separated off and extracted twice with AcOEt. The
organic phases are washed with water and brine, dried (Na,SO,) and concentrated in vacuo.
Stirring of the resulting solid in Et,O finally yields the title compound: m.p.: 180-181 °C; 'H-



St age 86.2: 1-Ethyl-4-(2-nethoxv-4-nitro-phenyl)-piperazine
2-Brono-5-nitroanisole (4.7 g, 20 nmmol) and N-ethyl-piperazin (10.3 mM) is
stirred fwp 0389417t 110 C under N2-at nosphere. Water. (80PriNEPIF0mAHded and
the m xture extracted twice with CH2CI2 (2 x 80 m ). The organic phases
are washed wth water and brine, dried-9Na2SO4) and concentrated. Col umm
chromat ography (Si 02; CH2CI 2/ MeOH 19:1 -* 9:1) gives the title conpound:
mp.: 84-85 C. Exanpl e 87:

N (4-(4- - haRyY ' e b al -

y1 ot hyt R SHIED-8:3.22 [ S0 080 1 BRI 8.55 6, T, BT 0k 7 6B BT s

pr epar ed (my i), 3-58idhdRy 784((si p); i7 di9(d12ly); ﬁBEhﬁHNﬁﬁéhyl am ne (Stage 87.1)
and 4-(6-chloro-pyrindin-4-yl-oxy)-aniline (Stage 21.1) anal ogously to
Exampl e 85: MsS: [ MHl] += 468 The start| ng mat erl aI S are prepared as
fol | ows: Example 827 Nt(4-(4 3 ‘ eiN'Hi-fprtitudyigh eamih) i

Hydr ogenation of 1-(2- rret hoxy 4n|tro bznzyl) p| per|d| ne (Stage87 2) in
_y|

THE with Raney N ckel as catalyst affodds the title conpound: NMS:

[ MF1] +=221. Stage 87. 2",N q t hox ‘ni tro-benzyl)-pi peridi ne

(2- Met hoxy- 4-ni tro- phqhij') - ri 7Sy -met hanone (Stage 87.3; 200 ny,
0.76 mmol ) is dissolved in THEH(84m) at -20 C DIBAH (1 Min THF:. 2.3 nl)
then is added. After 98™Yin at -20 C, anot her portion of DIBAH (0.8 m) is
added an ntinue en t he. re 1s

nyar ol ye Loy NecalfahsbRas, AieplaifonR eV it B3ROk PoEh b feleli i um
tartrate bﬁ%mhyl -arsa (6%9 e 0680 mmbl) ﬂremeﬂmytahwﬁwéﬁbnol'(&@&lm g&aml)(ts giresgiefor ar e

washed wi WD, 03/.0Q99771, PCT/ EP03/.05634 bri,ne, dri
o ot 12 Bl Gy THE ok seaeton ixtireas spRtalpaAg kesto, Eib5RRE8 R iAot e
and the Wd@ﬁbn@)‘\@QEt alh@aquéousﬂaye&@ephraféb@ffrai'ﬂtdxtractgd}mwwmIﬁ&:CIEUIThIﬂ t op

o e CRTER ARt SO L (A SLTELL 3 sk SRR e

H), 3. 91 aftes addﬁr@g 0384’(92 (TBe rédd)tmg%o%ie( % put élﬁ}op 3. biQ Aol L) andlelﬁ&d(vvnh

2H . St a%%O%%hgkan% é:q/,e )}iggl)r(la_t#é metcro% ouﬁg'y rlw)p pé4%e£46d°l nﬂ'lgl I\YMRTD:H%%ng ). 8.7
(s, HN), 8.6 (s, HN), 8.13 (s, 1H), 7.45 (d, 2H), 7.35 (d, 2H), 7.31 (d, 2H), 7.05 (d, 2H), 6.78
(s, HN), 5.79 (s, 1H), 2.83 (MeN), 1.30 (MesC).

Example 83: N-(4-(4-Benzylaminopyrimidin-6-yl-oxy)-phenyl)-N'-(4-terf-butylphenyl)-urea
N_O
SRCH J©/l<
N . A N N
H H
Ak

Under No-atmosphere, a suspension of N-(4-(4-chloropyrimidin-6-yl-oxy)-phenyl)-N’-(4-tert-

butylphenyl)-urea (397 mg, 1.00 mmol) and benzylamine (327 pM) in isopropanol (3 ml) is
stirred for 21 h at 70 °C. Then the reaction mixture is concentrated in vacuo, the residue re-
dissolved in saturated NaHCO; solution and AcOEt, the aqueous layer separated off and
extracted twice with AcOEt. The organic phases are washed with water and brine, dried
(Na,S0,) and concentrated. The crude product is dissolved in CH,Cl, and after addition of
SiO, again concentrated. The resulting powder is put on top of a SiO,-column and eluted
with AcOEt/hexane 3:1, yielding the title compound: m.p.: 118-120 °C; 'H-NMR (DMSO-ds):
8.73 (s, HN), 8.62 (s, HN), 8.13 (s, 1H), 7.84 (s, HN), 7.46 (d, 2H), 7.35 (d, 2H), 7.30 (m,
4H), 7.28 (m, 2H), 7.24 (m, 1H), 7.03 (d, 2H), 5.78 (s, 1H), 4.49 (s, 2H), 1.26 (MesC).



To an ice-cool ed suspension of 2-nethoxy-4-nitro-benzoic acid (5.915 g, 30
mml) in acetonitrile (50 mM) and CH2CI 2 (40 m ) under N2-atnosphere, TPTU
(8.912 g,wB®3wvr) and NEt3 (8.36 m, 60 nmmol) i s added. PAMEPN3/63684 ri ng
for 40 mn, piperidine (3.26 mM, 33 mol) is added and the reaction
mxture is slowy warned up to rt. Afte®446 h, AcOEt (0.5 L), water (0.4
L) and saturated NaHCO3 solution (0.2 L) is added, the agueous phase
separated off and extracted 3 x with AcCEt. The organic |ayers are washed
Wi th 10 ¥Ginbielda: RCladaSGhibipidin¥di oy BRSEAGN INP4-cblRS e AHthyiEny)-
concent r ated. ystattizatron 1 Tom ACUEL/ hexane yields the title compound:
mp.: 104reg 1H-NI\/R(DIVISOd6) 7.88 (dd, 1 H, 7.84 (d, 1 H, 7.47 (d, 1
H, 3.93 (s, H3Q), 3. 7 3. 5 (m 2H), 304 (m 2H, 1.64-1.5 (m 4H), 1.42
(m 2H). Exanple 88: vmcng pounds can be prepared anal ogously
to the described proqk : & RL NOO R31 NH2 ONR2 NNNH
NHHNH cr R3 Table 7 Rl r|I|H~ RS .0F NH Reaction- MP. [C] M5 Anal. HN
R2 conditions Mr1 + Et d¥153- 156 406 a) JD~ ~. NH 20 h, rt HN NH neat

184-185 %A OH;%' 651 | oxane;
Toh. o JER 65758 irider Neafhitopers N A A chiokddiyiddn ok mn%g 0 e
~N ~ sophoapamfluogsn@rnylaahsnyl)ayreaw3 monk 09 mmol) god 85 % aqueous NH; (2 ml} in
ethanol (2 ml) is stirred for 22 h at 80 °C. Then the reaction mixture is diluted with water and

AcOEt, the aqueous layer separated off and extracted 3 times with AcOEt. The organic
phases are washed with 3 portions of water and brine, dried (Na,SO,) and concentrated.
Column chromatography (SiOz; CH2Cl,/MeOH 9:1) yields the title compound: m.p.: 197-198
°C; 'H-NMR (DMSO-dg): 9.20 (s, HN), 8.93 (s, HN), 8.12 (m, 1H), 8.08 (s, 1H), 7.63 (m, 2H),
7.51 (d, 2H), 7.08 (d, 2H), 6.82 (s, HoN), 5.67 (s, 1H).

Example 85: N-(4-(4-Chloropyrimidin-6-yl-oxy)-phenyl)-N’-(3-methoxy-4-piperidin-1-yl-
phenyl)-urea
9

SACHNOL
! N
Cl

A solution of triphosgene (1.4 g, 4.7 mmol) in CH.Cl, (95 ml) under N-atmosphere is cooled

by an ice bath. 3-Methoxy-4-piperidin-1-yl-phenylamine (Stage 85.1; 2.95 g, 14.3 mmol) and
NEt; (2.0 ml; 14.3 mmol) in CH,Cl, (48 ml) is then added dropwise and the resulting
suspension stirred for 20 min at rt. Then a solution of 4-(6-chloro-pyrimidin-4-yl-oxy)-aniline
(Stage 21.1; 3.17 g, 14.3 mmol) and NEt; (2.0 ml; 14.3 mmol) in CH,Cl, (48 ml) is added
dropwise, whereby a brown solution is formed, which is stirred for 4.5 h at rt. The reaction
mixture is added to saturated NaHCO; solution (0.3 L) and extracted with CH;Clz. The
organic phase is washed with water and brine, dried (Na,SO;) and concentrated. The crude
product is dissolved in AcOEt/methanol, SiO, is then added and the solvent evaporate off in
vacuo. The resulting powder is put on top of a chromatography column (SiO2; AcOEt/hexane
4:1) and the title compound eluted with AcOEt/hexane 4:1: m.p.: 175 °C; 'H-NMR (DMSO-
de): 8.68 (s, 1H), 8.62 (s, 1H), 8.50 (s, 1H), 7.50 (d, 2H), 7.30 (s, 1H), 7.13 (m, 3H), 6.85 (d,
1H), 6.77 (d, 1H), 3.75 (s, 3H), 2.82 (m, 4H), 1.60 (m, 4H), 1.49 (m, 2H).



NH i sopropanol 129-130 475 f) r 24 h, 80 C o / NH isopropanol 215-216 502
g) | 29 h, 8 CFNH h) ¢ EtOH 208-209 438 i) HNI F"" 8 h, 40 CF NH
Et OH 154-wb@34%271j) 20 h, rt NH neat 220-221 466 k) 20 RCTrEPo3/658p+ opanol
178-179 544 1) O X NH 17 h, 60 C ON,,-,,NH i sopropanol 92-93 564 n) 4 h,
60 C NH i sopropanol 126-128 521 n) N 285h, 80 C O/ NH isopropanol 152-154
548 o0) | 26 h, 85 CF n NH EtOH 191-192 449 CHN p)"J ' HN 90 mn, 50 C'
Et OH 189-191 463 CHN q) "" 20 h, rt NH THE / 532 r) isopropanol .,N Nal

60 h, 601 stdMing haRERRAL Breparfed as follows:

Stage 85.1: 3-Methoxy-4-piperidin-1-yl-phenylamine

1-(2-Methoxy-4-nitro-phenyl)-piperidine (Stage 85.2; 4.0 g, 17 mmol) in ethanol/THF 5:1 (90
ml) is hydrogenated in the presence of Pd/C 10 % (“Engelhard 4505”; 0.4 g). Then the
catalyst is filtered off and the filtrate is concentrated yielding the title compound: 'H-NMR .
(DMSO-dg): 6.58 (d, 1H), 6.19 (d, 1H), 6.04 (dd, 1H), 4.66 (s, HzN), 3.65 (s, H;CO), 2.70 (m,
4H), 1.56 (m, 4H), 1.43 (m, 2H).

Stage 85.2: 1-(2-Methoxy-4-nitro-phenyl)-piperidine

2-Bromo-5-nitroanisole (5.0 g, 21.5 mmol) and piperidine (8.5 mi) is stirred for 5 h at 105 °C
under Nz-atmosphere. Water (80 mi) is added and the mixture is extracted twice with CH.Cl;
(2 x 80 ml). The organic phases are washed with water and brine, dried (Na,S0O,) and
concentrated. The crude product is dissolved in AcOEt, SiO; is then added and the solvent
evaporate off in vacuo. The resulting powder is put on top of a chromatography column
(SiOz; AcOEt/hexane 9:1) and the title compound eluted with hexane/AcOEt 9:1 —» 4:1: MS:
[M+1]"=237; Ry = 0.2 (AcOEt/hexane 9:1).

Example 86: N-(4-(6-Chloropyrimidin-4-yl-oxy)-pheny)-N'-(4-(4-ethyl-piperazin-1-yl)-3-

methoxy-phenyl)-urea

I/\N/\

o . N
SAC WO
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cl
The title compound is prepared from 4-(4-ethyl-piperazin-1-yl)-3-methoxy-phenylamine
(Stage 86.1; 3.99 g, 16.5 mmol) and 4-~(6-chloro-pyrimidin-4-yl-oxy)-aniline (Stage 21.1; 3.67
g, 16.5 mmol) analogously to Example 85: m.p.: 170-171 °C; 'H-NMR (DMSO-dg): 8.67 (s,
1H), 8.61 (s, 1H), 8.52 (s, 1H), 7.48 (d, 2H), 7.28 (s, 1H), 7.15 (d, 1H), 7.12 (d, 2H), 6.84 (d,

1H), 6.77 (d, 1H), 3.74 (s, 3H), 2.86 (m, 4H), 2.44 (m, 4H), 2.33 (q, 2H), 0.98 (t, HsC); Anal.:
CHNCI.

The starting materials are prepared as follows:

Stage 86.1: 4-(4-Ethyl-piperazin-1-yl)-3-methoxy-phenylamine




s) ,N,,.NH8 h, 60 CNH5 hrt 191-192 475 CHN t WD 03/099771

PCT/ EP03/ 05634 -99- u NH NH Et OH 178-180 478 1 h, rt EtOH 492 w) NH 11
h, rt N GMoiosom7opanol 604 x) NH 19 h, 50 C o isopropanolPCI8PIIEG3614 CHN
Yy / NH15 h, 70 CZ NH CNH aa) HNON 'NH EtOH, Nal 477 ab) 100 m n,
40 C I N I sopropanol/ 589 ac) NH THE Nabéeat., 50 C Exanpl e 89:
()-trans-N-(4-(4-Et hyl am nopyri m di n-6-yl - oxy) - phenyl )-N - (2-phenyl -

cycl opropyl) urea (rret hod AA) N NAN HH NH To a solution of

4-(4-eth v 1.177 nmol )
in THE (é %In&%ﬁ] gtr?r%és!%hgﬁw plﬁé}bhhggﬁgﬁé %@% g%gljgdﬁmmwwsocyanat e
(188 nyg, ethab8l/Tkid!1 (7AIrab) la:rnadrownatdademtheTMQsertcle@f§dt’@1t1€)d/n(“Esgslh?andr@QST or 8

et ner yi 10 PRER IR S i AGTB ona T it i BodtRnaBR R TR ™ 275,

(S HN) Cemmu'ﬁdi HﬂNW (CDa@) (&9 ®|'|)1H) B.44(d, tH), 399 (dd, 18),(380 CSHH;CO) @197 (d,

2 SigCan, B 84 b gl 274 (m L L (3

Stage 86.2: 1-Ethyl-4-(2-methoxy-4-nitro-phenyl)-piperazine

2-Bromo-5-nitroanisole (4.7 g, 20 mmol) and N-ethyl-piperazin (10.3 ml) is stirred for 13 h at
110 °C under Ny-atmosphere. Water (80 ml) is added and the mixture extracted twice with
CH.CI, (2 x 80 ml). The organic phases are washed with water and brine, dried (Na;SO,)
and concentrated. Column chromatography (SiO,; CHCl./MeOH 19:1 — 9:1) gives the title
compound: m.p.: 84-85 °C.

Example 87: N~(4-(4-Chloropyrimidin-6-yl-oxy)-phenyl}-N’-(3-methoxy-4-(piperidin-1-

yimethyl)-phenyl)-urea
N_O N
PRCRNCAS
N NN |
Cl

The title compound is prepared from 3-methoxy-4-(piperidin-1-ylmethyl)-phenylamine (Stage

87.1) and 4-(6-chloro-pyrimidin-4-yl-oxy)-aniline (Stage 21.1) analogously to Example 85:
MS: [M+1]"=468.

The starting materials are prepared as follows:

Stage 87.1: 3-Methoxy-4-(piperidin-1-yimethyl)-phenylamine

Hydrogenation of 1-(2-methoxy-4-nitro-benzyl)-piperidine (Stage 87.2) in THF with Raney
Nickel as catalyst affords the title compound: MS: [M+1]"=221.

Stage 87.2: 1-(2-Methoxy-4-nitro-benzyl)-piperidine

(2-Methoxy-4-nitro-phenyl)-piperidin-1-yl-methanone (Stage 87.3; 200 mg, 0.76 mmol) is
dissolved in THF (8 ml) at —20 °C. DIBAH (1 M in THF: 2.3 ml) then is added. After 90 min at
—20 °C, another portion of DIBAH (0.8 ml) is added and stirring continued for 2 h. Then the
reaction mixture is hydrolysed by water (30 ml) and a saturated solution of sodium potassium
tartrate (25 ml) and extracted 3 times with AcOEt. The organic phases are washed with



The starting materials are prepared as follows: W 03/099771 PCT/ EP03/ 05634
-100 Stage 89.1: 4-(4-Ethvlam nopvrimdin-6-yl-oxy)-aniline A suspension
of 4-(6- Wb®Bo9pyri m di n-4-yl-oxy)-aniline (Stage 21.1; 5POTEPOREE4 ol )
in ethylamne dissolved in ethanol (~ 35 % 5 m ) under N2-atnosphere is
stirred for 16 h at rt. Then the resut87ng brown solution is diluted with
wat er and AcOEt, the aqueous |ayer separated off and extracted twice with
AcCEt. The organi c phases are washed with 3 portions of water and brine,

glr ng 5 Eg Wlea@% %Egﬁ'& Eé’ljicﬁﬂtritgg ﬁﬁ%@r&ﬁé ﬂ_c@%}\:}\;g?i qw%? P‘PAJ:(%@@ Id\qut
7.24 (s, therndded apd tmejsolm evaoowe(oaf inyapuo. § heseS(Uétngp er is. @it op op 9fza\|)
3.25 (m gl tcggagpﬁ?¢éouurﬁm O'}fbAﬁE n{qsﬁﬂm@ttnu@%n@%ﬁh& g&gwﬁ&é@é@m Nurrate

of the re-crys zatlon romat ogr
Ac CEt - >AGIEASORILDH .83 (dt) 1HE>7a?ﬁ31de16m 7.60 (d, 1H), 391 (s HsCO), 3.49 (s, 2H), 2.36 (m,

N-(4-(4- v, ORWI -oxy) - phenyl)-N [ (R) - 5- brono-i ndan-2-yl | -ur
ea (net Eﬁz 18?21’{'{?’4% H@PQW2® N NkN H H~NH A solution of

tri phosgene (117 ng, 0.393 mml) in CH2Cl 2 (12 m) under N2-atnpbsphere is
cooled b dan-2-yl -am ne (250 nyg,
5 ) i d , 343, 461) and NEt3
(164 | ; Io]amcemmk)d SUBPERRIGN 2f 2ﬂ11€€]h¢ﬁy)4-nl§od;1$ajedca::ld|dﬁngéé 9, Bﬂmmlbpm ng
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3.2 (m 4H),3.93 & He@RBW-3BHm, 2H),3B07 (m, 31)) 1.6Arab (m, 4H\Br42 (Ax2Mpl e 91: The
fol |l owi ng conpounds can be prepared anal ogously to the described

Example 88: The following compounds can be prepared analogously to the described
procedures (Table 7):

rg@ @lm__’wgﬁl : (3.

Table 7:
R1 NH
@Rz R3” Reaction- m.p.[°C] |MS Anal.
HN conditions M+1]
” EtOH 163-156 | 406
a) /©/k ~ 20 h, rt
HN
NH neat 184-185 420
b) \f 20 h, rt
NH NH3 25 % in 117-118 378
c) H” H,O; dioxane;
12 h, 80 °C




procedures (Table 8): WO 03/099771 PCT/ EP03/05634 -101- .-N~ NR NN /
NH NJ," N NHor BB HNR. NHHHs (C3C0)2-CO Table 8 R Reaction- m
pCl] M5 ArmaD o3pd77conditions M P. [ Mtl] + Anal. HN a) THF; PETIEP03/056280- 232
378 CHN A: b) HN THF; 16 h, rt 222 378 CHN A: C HN ~ THF; 6 h, rt 226-227
378 CHN ~ | A’ d) HN THF; 16 h, rt 209-280 350 CHN e) HNi ~ A THF; 8 h,
rt 224 394 B: f) HN CH2Cl 2i Et3N 241 390 CHN Br B: g) (S CHCl 2, Et3N
243-244 468 | 470 - B: h) o CH2Cl 2, Et3N 208-210 450 HN Exanple 92:

N- (4- (2- Mettoxypyri di n- 4ryr=oxy)=phepyir N = (4 etfyigggeyigg urga o e O
d) \oﬁnﬁ 2,40 °C
SN isopropanol 96-97 518
e) LN A~NH | 12 h, 60 °C
NH isopropanol 129-130 475
f) /O 24 h, 80 °C
_O NH isopropanol 215-216 502
9) XTI |29nss°c
F
o~ NH
h)
¢ NH EtOH 208-209 438
i) HN@E@ < 8h,40°C
F
~_ NH EtOH 154-156 452
) 20 h, rt
NH neat 220-221 466
k) \f 20 h, 1t
isopropanol 178-179 544
) \OQ\'"H 17 h, 60 °C
SN isopropanol 92-93 564
m) L_N~N | 4 h, 60°C
NH isopropanol 126-128 521
n) /o 24 h,80°C
_0 NH isopropanol 152-154 548
0) j@f 26 h, 85 °C
F
EtOH 191-192 449 CHN
p) JC(O - 90 min, 50 °C
HN o
i
NH EtOH 189-191 463 CHN
Q) ~ 20 h, rt
NH THF / 532
r) C{ isopropanol
N Nal
60 h, 60 °C
SN isopropanol 575
s) LN ~NH | 8h,60°C
) A~ 5hrt 191-192 475 CHN
t




NI / NANC OHHThe title conpound is prepared from

4- (4- am no- phenoxy) - 2- met hoxy- pyridine (Stage 92.1; 91 ny, 0.42 mmol) and
4- et hyl - pWerwlosd7socyanat e (124 |, 0.84 nmmol) anal ogously PCT/HERANBEL 89:
mp.: 196 C Anal.: CHN. The starting materials are prepared as follows: WO
03/099771 PCT/ EPO3/ 05634 -102 Stage 929d-

4- (4- Am no- phenoxy) - 2- met hoxy- pyri di ne Hydrogenati on of

2- met hoxy- 4 (4 ni t r o- phenoxy) - pyrldl ne (Stage 92.2; 0.12 g, 0.5 mmol) in
AcCEt (1p—)— n the presenrce—et—RaReyNekel—(20-rg)—atfrords—after
filtratip and concentrjatiowi of theg filtrate tret tl e ¢onpound: 'H-NIL/R
(CDCI3):"?.97(d 1H) %Q(d 2H), 667(d, 2H) 6.48 (d, 1{H, 6.

(s, 1 H—389s; g,.y), 370 (s, HiE Stage—9%74:
2- Met hoxlyeyd- (4 ni henot¥) - pyri diing, U) and 78180 478
1- met hyl } Z) (4-n L@E,phenoxy) 1 HpyVri d| n-2-one{(B) In a|seal ed|tube under
N2- at nospher e, % (4-nitrjo- phenoxy) J H pyridin-2-one (Stage 92.3; 800(ng,
3.45 Mo ), Agi2 CO3 (552 re—210 Aot Lllyl‘.Lu; e (=7 ' 7 —Tmot) and
acetonitriie (/0 m) ar¢g sUMPred for %1%% at 60|C. The reag?i on|m xture is
filtered h Celit ; an IIILIDB p\f_UlluncO|+"'Led atrel \éggillaLugraphed
(Si02; AcQEt) yielding (A)Nalo o~ H NVR ( DMSO : 8.32(d,
oH) 8.18’8|(Ed, 1H), 7.37 M 78 (%@1%, §.49 (s, 1 3,86 (s,
H3CO; (B): 8.B0 (d, 2H), 780(d 1 H, 7.40 (d, 2H), 6.15(d 1 H, %. 80
(s, 1 H 3.4p (s, H3CQ) . 92 3soptoiaholN t rla8ph@00XY 614 CHN
2

H pyri di hy2- ong A suspensi on NG -|disy ooy - pyri dine (2.33 g, (21 mmol),

4-f1 uorotnitropenzene (2 2® 1 |mmol) and C42Ca3 (10./2 g, 31.3 mmol) in

N-nmethyl tpyrrolidine (30.m) is stirred for 3 hjat 100 ¢ under

N2- at nosphere.| The reactj on xturelis poured into water |and the

precipitpte fjltered off%g washed with water. The solild is difssolved in
is

CH2Cl 2/ MeQH. _Then_ Si 02 ( added and the mxture is concentrafed
in vacuo| The r@f@g |s put on top of j{a Si02-¢olum and el uted
Wi th tol lade/ A ; >AcCEt -> AcCEt/EtO—lgl, yieldilng the| title
conpoundi—mp—{ 227-228 —iHH-NVR(DONGRHG) T60—s; H.')778.3. (d, 21) |
7.47 (d, &) H| 7.39 (d,| 2LhNH 6. 07 (ﬁm n o °@:(67 (d. 1 7 Exdnpl e 93:

O 1 Ny A~ e Al | anvel ) N L A_+ ot Whatt (ol
gll'g? l('”r‘l_earu ;/\ 1,6 di hy |\\;‘ voti ‘186pr0par¥d/ cn_yl N ~89L eRt—0utyA phen

a) L~ | THF

Nal cat., 50 °C

Example 89: (&)-trans-N-(4-(4-Ethylaminopyrimidin-6-yl-oxy)-phenyl)-N’-(2-phenyl-

cyclopropyl)-urea (method A)

"y ° i 4)@
SRO

~_NH

To a solution of 4-(4-ethylaminopyrimidin-6-yl-oxy)-aniline (Stage 89.1; 271 mg, 1.177 mmol)
in THF (5 ml) under N>-atmosphere, trans-2-phenyl-cyclopropyl-isocyanate (188 mg, 1.18
mmol; Aldrich) is added. Then the solution is stirred for 8 h, whereas a precipitate is formed.
Filtration and washing with THF and ether yields the title compound: m.p.: 205-206 °C; 'H-
NMR (DMSO-dg): 8.50 (s, HN), 8.11 (s, 1H), 7.42 (d, 2H), 7.27 (m, 3H), 7.15 (m, 3H), 7.01
(d, 2H), 6.67 (s, HN), 5.67 (s, 1H), 3.25 (m, 2H), 2.74 (m, 1H), 1.98 (m, 1H), 1.17 (m, 2H),
1.09 (t, 3H); Anal.: CHN.

The starting materials are prepared as follows:



ONONAN: 1 HHHThe title conpound is prepared from

3- (4-am no- phenoxy) - 1H pyri di n-6-one (Stage 93.1; 1.00 nmol) and
4-tert-buwglospemyl - i socyanate (346 |, 2.0 nmol) in THE ( POTMPp3/eead ogousl y
to Exanple 89: mp.: 234 C Anal.: CHN. WD 03/099771 PCT/ EP03/ 05634 -103
The starting materials are prepared as f0ol-l ows: Stage 93. 1:

3-(4-am no- phenoxy)-1 H pyridin-6-one Hydrogenation of
3-(4-nitro-phenoxy)-1 H pyridin-6-one (Stage 93.2; 464 ng, 2.0 nol) in
DMVEU (10 m) in the presence of Raney N ckel (100 ng) affords after
filtration and concentration of the fiItrate the title conmpound: 'H NWR

( DVBO- d6 Stadel8R1:(45(4- rithittin-6- -anffiné1 (d, 1 H, 6.68 (d, 2H), 6.51

ety psdbBatdon dr bl @?%7 >’ﬂﬁ1 9“—%“%.%\?’ Afetdue 214 5 AhL i REPYY) T

4- f | uor o-etriftantihe dizeoleed i e2Randl (~ 32 %; Bl underdN.C@GSEherd & stingd fdl1®hatdl ) i n

N ot s ER U2 e b rltoR S i Pt BndpeRmidle roll®lnee: e

aqueous |saysratetiafibdral @drasfed taive vttt AcREteThé viganicwihtbeshar@ivashed evithrlgani ¢

Dart | ol I poroHe Bt 2ol brw?cﬁiwﬁéﬁ o eSHes %@a?%%&;f@,s%momgn be
filtered A@b‘Et vels Wasiitrtcompdundoip. :: 143+ 115 °C; Zammmncb)u&:wa 1 BBC24

13,9 ilp st as kg e T in a4, a%ééa@gédrwore

anal ogougoﬂdcocém@e Remtdd fas thefilpaeds rtmsre(&yé:bmz&.bn bl chlumrChrorhbfographynN
OCIL R HHHH Table9 HN ~R mp. [Cl M5 1]+ Anal. a) \ HN

| F 390 (§iQs)AeRE>2eaEYiE@E11).

Example 90: N-(4-(4-Ethylaminopyrimidin-6-yl-oxy)-phenyl)-N'[(R)-5-bromo-indan-2-yl]-urea

(method B)
N, © o) & B
(J |G
N . .~ N N
H H

~NH

A solution of triphosgene (117 mg, 0.393 mmol) in CH,Cl, (12 ml) under No-atmosphere is
cooled by an ice bath. A solution of [(R)-5-bromo-indan-2-yl-amine (250 mg, 1.178 mmol;
preparation see Adv. Synth. Catal. 2001, 343, 461) and NEf; (164 pl; 1.177 mmol) in CH,Cl,
(10 mi) is added dropwise, the dropping funnel rinsed with CH,Cl, (2 ml) and the resulting
suspension stirred for 60 min at rt. Then a solution of 4-(4-ethylaminopyrimidin-6-yl-oxy)-
aniline (258 mg, 1.12 mmol) and NEt; (164 pl; 1.177 mmol) in CH,Cl, (10 ml) is added
dropwise and the dropping funnel rinsed with CH,Cl, (2 ml). A brown solution is formed,
which is stirred for 16 h at rt. SiO, is then added to the resulting mixture. After concentration
in vacuo, the powder is put on top of a MPLC column (SiOy). Eluation with SiO,/AcOEt 4:1 —
AcOEt, partiél concentration and filtration of the crystallized material yields the title
compound: m.p.: 247 °C; '"H-NMR (DMSO-ds): 8.33 (s, 1H), 8.06 (s, 1H), 7.43 (s, 1H), 7.36
(d, 2H), 7.30 (m, 1H), 7.26 (t, 1H), 7.19 (d, 1H), 6.96 (d, 2H), 6.43 (d, 1H), 5.63 (s, 1H), 4.40
(m, 1H), 3.2 (m, 4H), 2.75 (ABxd, 2H), 1.07 (t, 3H); Anal.: CHNBr.

Example 91: The following compounds can be prepared analogously to the described
procedures (Table 8):



CHN | 238-241 350 WD 03/099771 PCT/ EPO3/ 05634 -104- Cl1 C~O (~ F 228-229
424 CHNFCI d) HN I F Exanple 95:

N- (4- ( 6- NeDhaxg97pvr i di n- 3- vl met hyl ) - phenyl ) - N - (4- et hyl - pogmpoy/essea  N-~:
O 110N NN HH The title conmpound is prepared from

4- (6- met hoxy- pyri di n- 3-yl met hyl ) - phenyd t0ihe (Stage 95.1; 300 ny, 1.40
nmol ) and 4-net hyl - phenyl -i socyanate (0.35 mM, 2.8 nmmol) in THE (11 nl)
anal ogously to Exanple 89: 1H NWR (DVMSO- d6): 8.68 (s, 2 HN), 8.02 (d, 1 H),
7.49 (dd, 1 H), 7.33 (d, : (d, 2H), 7.09 (d, 2H), 7.03 (d, 2H),
6.70 (d, 1 H, 3.79 (2s, (s, 3H). The starting materials are

| AN
pr epar ed as,jobl OAS:. Stage N..O o
4- (6- met hofy- ‘QSVIHEQhI) ph nylamﬂne‘ \Q\ L R
Rac- ( 6- met Nofy- py¥1 dih- 3=prr—2=Ftro— -methafjol § (Stage 95.2; 5.4 g,
21 mmol ) kg NHet hanol (. 3;_L9.N|’s hydroqena,tmd with Pd/C 10 % (" Engel hard
4505"; 5 g) as catalyst fpr 3 &69:GRder 1 at nosphere H2-pressure. Then
the catalyst is filtered pff, the filtfate concentrated and
chr omat og'rzPhgd (Si 02i hexane/ AcOEt 3:2 -> 1:1) yielding the title
conpound ‘NVR (CDCI 3): 7.99 (d, 1 H), 7.34 (dd, 1 H, 6.95 (d, 2H),
6.65 (d, [T A)] 6.62 (d, [2F), 3.93 (s, CO, 3.[78 (S, 2H), 3.8 (sb, H2N).
St age 95,2: c- (6- met hoXgeBdtidndi N-3 yI ) - (4-nitr henyl|) - met hgnol A
sol ution|of n{bye®l -1ithiesadidor® M in heRehé: C]28q[%|g.h1]+44 gAnabol )| in et her
(40 m) ils cool ed down fo -50 Cin a dried vessel under| an at nosphere of
N2. Thenja sol| w1 of 57l ono-2- met hoky-pyridi ne (5.7mM, 44 imol) in

ether (48ay) |is d di Gpiwt16eh, rivher eby230-282 | ovd7Z8h  sus@idNsi gn i s forned,
and the reactijon mxturejakirred for 1 at -50 [C. Tn aisecond |vessel,
4-nitro- tmmzal o= (6. )4Hg,1e4ﬁ) rmml) 2122THE (6Q37rg) IS (pmﬁpar ed at -60 C

LI B AN 2 |

Then t he [—yetiows uSpenReTon of —5=t+ithio=2=rmethoxy=pyrittire—+s

transferi é“’(@{a [ ég econd : er 30 tirring at
-40 C1 a %?vf H-e—-ofF wate EEé]Iﬁ’irf and—sia éur-a?}ed NBE4CI cn&H ] ( 10 ?ﬂ ) is
added. The,resul g m xI %—I pour ed 0 ter, and Ac e aqueous

| ayer se g?at b@NOI'f and e ?a@[ré(ﬁt tw ce %59(% AcCE’isfa(5 The C&dgm d phases are

washed wijith \Wwak d biAne, dried (NaRSO4) and concentjrated. |Col um
chr omat og€dphy ( SiNeZ; THF;8 h, rt 224 394
B:
f) " J:§i> CH,Cl,, Et;N 241 390 CHN
Br .B..:
g) (SLEQ CH,Cl,, Et;N 243-244 | 468/
AN 470

a B:
h) J:Qo’ CH,Cl, EtsN 208-210 | 450

Example 92: N-(4-(2-Methoxypyridin-4-vi-oxy)-phenyl)-N’-(4-ethyl-phenyl)-urea
Q OO 2
Ny N N N
0 H H

The title compound is prepared from 4-(4-amino-phenoxy)-2-methoxy-pyridine (Stage 92.1;

91 mg, 0.42 mmol) and 4-ethyl-phenyl-isocyanate (124 pl, 0.84 mmol) analogously to
Example 89: m.p.: 196 °C; Anal.: CHN.

The starting materials are prepared as follows:



WO 03/ 099771 PCT/ EPO3/ 05634 -105 hexane/ AcOEt 3:1 -> 2:1) yields the title
conpound: mp.: 142 C, 1HNWR (CDCI3): 8.20 (d, 2H), 8.15 (dd, 1 H), 7.57
(d, 2H), wod3gddy 1 H), 6.73 (d, 1 H, 5.91 (d, 1 H), 3. P8T(EPO3/65360),

2.50 (s, HO. Exanple 96:

N- (4- (6- Oxo-1, 6-di hydro-pyri din-3-yl met 1829 - phenyl ) - N - (4- net hyl - phenyl ) - ur
ea Ol | NAN I N A suspension of

N- (4- ( 6- met hoxy- pyri di n- 3-yl met hyl ) - phenyl ) - N - (4- net hyl - phenyl)-urea
(Bxanpl e §i5q. 8 384 G Ao\ ARG BRkigk s V1 i odi de (0.8 M) in

chloroform (TO M) 1S _stifrred ror 1o N Then CH2Cl2 (4 m), water
(10 m) dhireganatien etiR-Netioss-4s@nitre-phenqxs)-pyridines(StatecR. 212 pe0.5 mypelhisi on

stirred VA&SEtWéW)IH'ﬁHé ge%gﬁ&%f&%ymb?nﬁ%% mrwwol | oned by

col utm chr omat'ogr ap | ds the
title corq@ommratlomf\mf tmts@ajmbe compoung:s' H-NMR (COQ): 7.87 (cHN)H) @8a1d,@H), HN) ,

733 (2 ot gy Rdle Ao chiithnd, floglh enahy 9 707 (4, 2

1-f4-(6-Chl oro-pyrimdi n-4-yl oxy) - phenyII-3 p-tolyl-urea Ni x NJ FI

cl_4- (6- Calgg 6 BYs W -Arlh B thROSIM M) GAa 1. Mlinyly- ?@%@@@1

di ssol ve F (S 1t -) —under arm ar gon at NoSprhner e at

L, 1.65 ritbbyridin2anddl) dropwi se fol | oned by dr opwi se add| tion of
p-tol Y1 | SRGYARRLA KrudrathobhoraL by ABNL RGN Abykfin Sbid (58 d 85 530 min

he 2sefvent |nevaicu and cr ude pr duc;[3
tituratedofimg, :iewmimcli):ﬂga@@! (562 amp 2. (Bmindl)orr@thy@nddhm '474 L 7commalirethdas a

wh wd 217:.219.C. C1 Cl . =.355..1... 1H NVR

(N0 6 celonidiefizo mp) b Giréd oras Nl B3 VG eacky Q’,"ﬁirek'ﬁ e yough (g

2H), 7. 3TCdlith, tiadHiltraté. concéntratéd-Bind chrOfatodraphill (SiR),2AcOEY) yididing () doiplved B

Lo (4 (O BN ORNRRI RIS Ty 83840 A5 hb (@13, 157 (0, S 2856y iR - ur 2
1H), 3.86 (s, HsCO); (B): 8.30 (d, 2H), 7.80 (d, 1H), 7.40 (d, 2H), 6.15 (d, 1H), 5.80 (s, 1H),
3.40 (s, HsCO).

Stage 92.3: 4-(4-Nitro-phenoxy)-1H-pyridin-2-one
A suspension of 2,4-dihydroxy-pyridine (2.33 g, 21 mmol), 4-fluoro-nitrobenzene (2.22 mi, 21

mmol) and Cs,CO;3 (10.2 g, 31.3 mmol) in N-methyl-pyrrolidine (30 mi) is stirred for 3 h at
100 °C under Nz-atmosphere. The reaction mixture is poured into water and the precipitate
filtered off and washed with water. The solid is dissolved in CH,Cl,/MeOH. Then SiO, (~ 20
g) is added and the mixture is concentrated in vacuo. The resulting powder is put on top of a
SiO,-column and eluted with toluene/AcOEt 3:1 - AcOEt — AcOEt/EtOH 9:1, yielding the
title compound: m.p.: 227-228 °C; 'H-NMR (DMSO-dg): 11.60 (s, HN), 8.31 (d, 2H), 7.47 (d,
1H), 7.39 (d, 2H), 6.07 (dd, 1H), 5.67 (d, 1H).

Example 93: N-(4-(1-H-6-o0x0-1,6-dihydro-pyridin-3-yi-oxy)-phenyl)-N’-(4-tert-butyl-phenyl)-

urea
ISR oW O)“
(o) N NJLN
H H H

The title compound is prepared from 3-(4-amino-phenoxy)-1H-pyridin-6-one (Stage 93.1;
1.00 mmol) and 4-tert-butyl-phenyl-isocyanate (346 ul, 2.0 mmol) in THF (10 ml) analogously
to Example 89: m.p.: 234 °C; Anal.: CHN.



WO 03/ 099771 PCT/ EPO3/ 05634 -106 The title conpound is prepared in anal ogy
to Exanple 97 and purified by flash chronmatography (Si 02, gradient

hexanes/ ewbyB/ogwoet ate 7:3 to 4:6) to yield a white powder PCTNPP3/03634.80 - 183
C ' HHNWR (DVMSO-d6): 9.15 (s, 1 H HN), 890 (s, 1 H HN), 881 (s, 1 H,
8.00 (s, 1 H), 7.59-7.40 (m 3H), 7.372¥9%9 (m 2H), 7.16 (d, 2H). Exanple
99: 1-[4-(6-Ethyl-pyrimdin-4-yloxy)phenyll-3-p-tolyl-urea rN p NNN HH
1-[4-(6-Chl oro-pyrimdin-4-yl oxy)-phenyl]-3-p-tolyl-urea (Exanple 97; 106
ng, 0.3 mmol) is dissolved in THE (10 nlL) under an argon atnosphere and

CuCN (21 adde mxturels then cooled to -78 C and
Etl\/gB$ %hg%rﬁra%q mﬁ%iahésrglp{ﬁqa ??1&1?\# added via a canula. The
reactlon m xture is allowed to stir for 30 mn at -78 C and then warned to
it resultd ﬂg $‘£!,a3_g4r_§m §ﬁsp‘enai!3g Jdt !s stirred for additional 30 mn at
rt and t —Foed0. The residual crude product is
r e- di ssl dlydubgenatiaii R2(4Nkitibphdndky RN H-pyHdini6-esk (g{aéé ash: mmpai 9%'13@2*'

Comound CEGhta DFHE PEHrESeRte of RebSh fickeadd am@%omgeﬂegﬁlﬁgnm%énes / AcCEt
3:7): M Boneenlrémer&mhélflltr@%)ﬂﬂé‘%%mpbﬁnd SANMR ébm %53% (s,

%H’loH’;Do h@“”é%@@”igq-’% <°§3'7'a,)6(€§ (d, éh? 2067 @4*& 1 22 (t.

3H). The foI | owi ng Exanpl es 100 a) - of Table 10 are prepared i n anal ogy
tothep > / " N.OR NHH Rl Table 10: Ex. R1 R2
- 3y PN€so- 4-Me 8.99 (s, 1H, HN); 8.70

( s 1H HN)Jspéhsﬁiﬁ\ dfsz 5—ﬂiﬂiﬁdrb§¢p§rﬁﬁn§§ 4.68 QQW 9 EHFBOI) 21 fﬁB F’ltrog% % ég’ﬂ%ﬁﬂ

1 2 2 ( d g%%moq) éf%*& ng@oa (?3% gﬁ '9 mmiol) in N-methyl-pyrrolldme ( 0 ml) is stirred for 18 h
at 90 °C under Nz-atmosphere. The reaction mixture is diluted with water and AcOEt, the
aqueous layer separated off and extracted twice with AcOEt. The organic phases are
washed with a NaHCOj; solution and brine, dried (Na,S0O,) and pértially concentrated.
Thereby the title compound crystallizes and can be filtered off and washed with AcOEt: m.p.:
214-217 °C; 'H-NMR (DMSO-de): 11.6 (s, HN), 8.22 (d, 2H), 7.57 (d, 1H), 7.43 (dd, 1H), 6.14
(d, 2H), 6.46 (d, 1H).

Example 94: The following compqunds can be prepared analogously to the described
procedures (Table 9):

/R
~N
7 O@ o//THF,rt 2~ © 0
0N NH - ﬁ JLN’R
H : o”"N N H
Table 9
o MS
e m.p. [°C] IM+]" Anal.
a) HNO\gi 390
F
b) HNO/ 257-260 | 336
c) HNO/\ 238-241 350




WD 03/ 099771 PCT/ EP03/ 05634 -107 b) Et 3-CF3 9.26 (s, 1H, HN), 9.10 (s,
1H, HN), 8.63 (s, 140-142 402.9 1H), 8.02 (s, 1H), 7.58 (d, 1H), 7.55-7.50
(m 3H), wo3dbogad71 1H), 7.13 (d, 2H), 6.95 (s, 1H 2.72 , PEIEPRL0S6B4 3H).
C cyclo- 4-Me 8.75 (s, 1 H HN), 8.53 (s, 1 H), 8.59 (s, 1 H 179-181

403. 1 hexyl H\), 7.48 (d, 2H), 7.33 (<042H), 7.19-7.00 (m 4H), 6.91 (s,
1H), 2.69-2.63 (m 1H), 1.93-1.75 (m 2H), 1.75-1.70 (m 11H), 1.52- 1.45
(m 2H), 136132(m 1H) d) Me 4-Me 8.77 (s, 1 H HN), 863 (s, 1H

HN), 8.6 s, ST 7T A td 28733 (d, 2H), 7.19-7.01 (m
4H), 6.9Py4(s 4 (s, e)| cyclo- 3-CF3 9.24 (s,
1H, HN), 9‘00 §§82%é_0( 2242149 151 C’ig%C“Z hexyl 1H), 8.02 (s, 1H),
7.61 (d, 1IH), 7. 55-7. 41 (m 3H) 7.30 (d, .92 (s, 1 H, 2.65- 6.61

(m 1 H, 1.85-1.81 (m 2H), 1.49-1.44 (m 2H) 136-1.32(m 1H). f) iso-
3-CF3 9.24 (s, 1 H HN), 8.90 (s 1 H HN, 8.65 (s, 166-168 417.0 propyl
' N

gnylitibea 7- 14 (d,
3 9.20 (s,

: : : m . g
1 H HN), 861 (s, 1H), @9151 389.1 7.58 (d, 1H),
9

7.53-7.49 (m 3H), 73204@1\@4)‘% 4 s,1H,2.43 (s, 3H). Exanple

101: 1-(4-(6-Acetyl-pyrimdin-4-ylb phenyl | -3-3(-trifluoronethyl
sl or dhE B bmoSuld s brdierad o - 8- BEy iR egthyi-phenylamine (Stage

95.1; 300 mg, 1.40 mmol) and 4-methyl-phenyl-isocyanate (0.35 ml, 2.8 mmol) in THF (11
ml) analogously to Example 89: 'H-NMR (DMSO-ds): 8.68 (s, 2 HN), 8.02 (d, 1H), 7.49 (dd,
1H), 7.33 (d, 2H), 7.29 (d, 2H), 7.09 (d, 2H), 7.03 (d, 2H), 6.70 (d, 1H), 3.79 (2s, 5H), 2.21
(s, 3H).

The starting materials are prepared as follows:

Stage 95.1: 4-(6-methoxy-pyridin-3-yimethy)-phenylamine

Rac-(6-methoxy-pyridin-3-yl)-(4-nitro-phenyl)-methanol (Stage 95.2; 5.4 g, 21 mmol) in
methanol (0.3 L) is hydrogenated with Pd/C 10 % (“Engelhard 4505”; = 5 g) as catalyst for 3
days under 1 atmosphere Ho-pressure. Then the catalyst is filtered off, the filtrate
concentrated and chromatographed (SiO,; hexane/AcOEt 3:2 — 1:1) yielding the title
compound: "H-NMR (CDCls): 7.99 (d, 1H), 7.34 (dd, 1H), 6.95 (d, 2H), 6.65 (d, 1H), 6.62 (d,
2H), 3.93 (s, H3CO), 3.78 (s, 2H), 3.6 (sb, HzN).

Stage 95.2: Rac-(6-methoxy-pyridin-3-yl)-(4-nitro-phenyl)-methanol

A solution of n-butyl-lithium (1.6 m in hexane; 28 ml, 44.8 mmol) in ether (40 ml) is cooled
down to —50 °C in a dried vessel under an atmosphere of N,. Then a solution of 5-bromo-2-
methoxy-pyridine (5.7 ml, 44 mmol) in ether (48 ml) is added dropwise, whereby a yellowish
suspension is formed, and the reaction mixture stirred for 1 h at =50 °C. In a second vessel,
4-nitro-benzaldehyde (6.04 g, 40 mmol) in THF (60 ml) is prepared at -60 °C. Then the
yellowish suspension of 5-lithio-2-methoxy-pyridine is transferred via canula into the second
vessel. After 30 min stirring at —40 °C, a mixture of water (20 ml) and saturated NH,Cl-
solution (10 ml) is added. The resulting mixture is poured into water and AcOEt, the aqueous
layer separated off and extracted twice with AcOEt. The organic phases are washed with
water and brine, dried (Na,SO,) and concentrated. Column chromatography (SiO,;



7-- O NtD 4-Chl oro-pyridi ne-2-carboxylic acid nethylester (200 ng, 1.17
nmml ) and MgCl 2 (555 ng, 0.58 mmol) are suspended in THE (5 m-) at rt.
The m xtwe wmIgrirred for 5 mn and then pyrrolidine (128TIEPOR0834 nmol )
is added and the mxture stirred for an additional 15 mn. It is worked up
by addition of aqueous HClI solution (1-185-1.2 m-) and extraction with
ethyl acetate. The conbi ned organic extracts are washed with brine dried
over MgSO4. The WD 03/099771 PCT/ EP03/ 05634 - 108 volatiles are renoved

CRora 1 REHRSSNN S SR (T bbbl BB D MR a0
7,59 (d. 281915 @O2H), 3.82(d, 0H) AHH7 (dtl, 98, B TCH(c i), 691 (dS1HNE.AD (s, HCO)

F4-(4- A @B?xy) pvridin-2-yl]pyrrolidin-1-yl-nethanone ON1 N-12 O
N3 4- Ami # notr/«(122 nmg, 1.12 mmol) is dissolved in DVF (3 m) and treated

with potassium tert-butylate (131 ng, 1.16 mmmol) at it. The reaction
: . : h ot

1. 12 mml) and K2(1)3 ( 59 ar e added The reaction mxture S
then stirred for 12 hi%\lgg\@\lt,u\ Iovved to cool to it again and the
solvent is renoved in Qaduo. e {jeﬁl difal brown oil is taken up in ethyl
acetate and washed with brine. The organic layer is dried over MSOi

concent r @t saspansion bfeN+(446-cthedhoxymyddingg-yohethtyl)iphepyl)-Ni-(4entethyl-phanyh-urea

Corpounc EBHMapbohoFy. 3hR8h i L ile ol ot e 111
1 E P{BMM tir16-H at-60e6100 Thieh CHaCl (41 i), wajer ¢4 tn)sinelrsplyratéd NaHIC Q4 saluton 0 O

[ (- ArfR B EABsd s e eI et deronsh: FIURTOR, PRSNRR L% §HeSls a0gy o

118 nyg, Quadet folfowald)byl cdiuhis elm’omtbgraprlvl\(SiQZSAnOE) /Me@H «9010I->ed1 i Meom)qéelbat h.
Pyridine (e conponad TPAMEEMSO-ds): 11.4 (s, HN), 8.52 (s, HN), 8.47 (s, HN), 7.33 (d,

2H), 7.29 (d, 2H), 7.25 (dd, 1H), 7.16 (s, 1H), 7.07 (d, 2H), 7.04 (d, 2H), 6.24 (d, 1H), 3.58

(s, 2H), 2.22 (s, 3H).

Example 97: 1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyll-3-p-tolyl-urea
N_O
0O
)\ N N N
H H
cl

4-(6-Chloro-pyrimidin-4-yloxy)-phenylamine (331 mg, 1.50 mmol) is dissolved in DMF (3 mL)

under an argon atmosphere at rt. Pyridine (133.2 pL, 1.65 mmol) is added dropwise
followed by dropwise addition of p-tolylisocyanate (221 yL, 1.80 mmol). The reaction is
stirred for 30 min at rt. The solvent is removed in vacuo and the residual crude product is
titurated with ethyl acetate/hexanes 9:1 to give the title compound as a white powder: m.p. =
217-219 °C; C1gH1sN4O,Cl: M+ = 355.1; "TH-NMR (DMSO-d;): 8.78 (s, 1H, HN), 8.61 (s, 1H),
8.59 (s, 1H, HN), 7.52 (d, 2H), 7.37 (d, 2H), 7.17 (d, 2H), 7.05 (d, 2H), 2.21 (s, 3H).

Example 98: 1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea

N_©O o

r A
“:7), \Q\NJLNLJ\KE
Cl HoH F




3-(trifluoronethyl)phenyl-isocyanate (70 p.L, 0.50 mmol) are added and the
reaction mxture allowed to reach it. After 30 mn it is worked up by
renoval oWoaBloarel atil es under reduced pressure and puri PCTEPOBOS66E t he
resi dual crude product by flash chromatography (Si02; gradient CH2Cl 2/ MeCH
99:1 to 95:5) to give the title conpouri@déas a slightly brown solid:
C24H21F3N4A03: M= 471.5; 1H-NI\/R(DI\/ISOd6) 9.09 (s, 1H, HN), 8.92 (s, 1H,
HN, 8.42 (d, 1 H, 7.99 (s, 1 H, 7.61-7.42 (m 4H, 7.29 (d, 1 H, 7.17

(65 20 7P s o olgi bl R bl sl g, 193,29,

1 f4 (6 éknemlegnqphyrfB@ﬁgmdjanbh%arph/@thM acedate-7t3 tof4: ﬁbiOCw@ld aywhiternowdel:- ur ea

rr,i N O H H

1+ { - 2 PO R G VBRSO 815 1N 9005, 14 WL 831 (5 s

(St age 16D03s, ’ﬂ-B T%59-7.40 (i, BHbI7)3Z§26|(msﬁH)4é’d160d ZII-IIE (200 L) and cooled to
-78 C. Methyllithium (98 L, 0.10 mmol, of a 1.6 Msolution in diethyl
ether) is added dropwi se. The reaction mxture is stirred for 30 mn at

- 78 C angxample 98t i g4wietEthyl-pwaitine4-ylexdplenyilidepttdidhurealdi tional 2 h. 1t is
wor ked up by renoval of all volatiles in vacuo, the residue is taken up in

ethyl acetate and w & nit ho by and afterwards purified by preparative
TLC (Si 02, hexanes/'etyl QJ Eélt ) to give the titIe conmpound as a
white solid: m p. 1H16F3N303: M= 416. 1; H-NI\/R (DVBO- db) :
9.36 (s, 1 H, 8.99 1H, 860(d 1H, 802(51 , 7.58 (d, 3H)

Z ig (7551 éané O@j@g@@yw?n_gﬁ%—?lo?q% phenyl] 3!_;?-folyrurea (Exampl%@? JlOé_')mg, Z) 3 mmo% is

1-f4- (2- ReanQePITHE Wm?lﬂ@i@&aﬁ%ﬂ{ﬁh'étm@s;ﬂwér@bﬁ&ﬂd@@(mb‘ &4 mnm is 01 0

Il 1~ NN p-Tol yllsocyanate

sol ut i onaé‘i’edﬂf Tha mixiurels thareerRMeH) mp% | 9i2nd EMgBy Gcfﬁ'i“ﬂ pia é “’ﬂ E@Bt"??g'" S'FFAT%

mmol ) i nadhe @R %-cahdladPhétdactishABiuralis alff@ano Qﬁmﬁﬁdﬁﬁf@at Feecr&fuhén ng

m xture is stirred at_ rt for 2 h, diluted with 3 nlL of
warmed to rt resulting in a brown suspension. It is stirred for addltlonal 30 min at rt and then
the solvent is removed in vacuo. The residual crude product is re-dissloved in CH,Cl,/MeOH
1:1 and purified by flash chromatography (SiO,, gradient hexanes/ethyl acetate 1:1 to 3:7) to
give the title compound which is further purified by preparative TLC (SiO,, hexanes /AcOEt
3:7): m.p. = 160-162 °C; CaoHzoN,02: M'= 349.1; 'H-NMR (DMSO-dg): 9.55 (s, 1H, HN), 9.45
(s, 1H, HN), 8.64 (s, 1H), 7.55 (d, 2H); 7.40 (d, 2H), 7.10-7.06 (m, 4H), 6.92 (s, 1H), 2.70 (q,

2H), 2.24 (s, 3H), 1.22 (t, 3H).

The following Examples 100 a) - g) of Table 10 are prepared in analogy to the procedure of

Example 99:
N_O
PRCEREL
N7 N N
H H
R1
Table 10:
Ex. | R1 R2 'H-NMR (DMSO-dg): m.p. [°C] | MS
[M+1]"
a) |iso- 4-Me 8.99 (s, 1H, HN); 8.70 (s, 1H, HN), 8.65 (s, | 160-162 | 363.2
propyl 1H), 7.50 (d, 2H), 7.34 (d, 2H), 7.19-6.99
(m, 4H), 6.95 (s, 1H), 3.12-2.95 (m, 1H),
2.24 (s, 3H), 1.22 (d, 6H).




hexane/ CH2Cl 2 (2/ 1) solution and filtered through a glass sintered funnel.
The residue is washed with the above-nenti oned solvents m xture and dried
i n vacuo wooapford the title conmpound as a beige solid: ESTNB3/E%34 0

[ MEH] ' ; single peak at tR 9.04 min (System?2); Rf = 0.19 (CH2C 2/ Et 20,

90/ 10) .. 4-(4- Ani no-phenoxy) - pyridi ne-21@arbonitrile: NH o~ 1 KkN-Z N WD
03/ 099771 PCT/ EPO3/ 05634 -110 4- Ami no-phenol (2.54 g, 22.8 nmol, 1.1
equiv) is added in one portion to a suspension of NaH (60%free fl ow ng

powder MpLETFEFD W SIER) | 9.26- (ébﬂ@ HN): 941d'éU H, 1N, @@3"%’) 14502, ans.
(30 nl), junder an argon aq o rgg)erygy?getlon subsgi des,

§ 1
4-nitro- |pyr|dine \I-oxid ) gne portijon. The
resulting dark m xture '>1Hf‘ 7 %71;%1 @ﬁ@atﬁ‘j@s nperaturg) for 22 h
and t henpza{t o coot T T 1k 3 V)i IS
added. Af taer %g?ﬁn HMee rgggtfggweﬂ )?r\-“)se% ?dc et i o [a Wfowé \A‘/taytégr hat h
i hyl’ca h ? y d‘z

and N, N-di ne " banmoy .3 equi V) is added
dropwi se|/ The reaction nj b§r1e7 {'90% When t He react|i on
becones |exo herm' C, the| yg gnq 3 ml ?H or a few|m nut eg.

v adas | O e '7‘(* gg%;gqgs T w A
CH2Cl 2 to the resi :iue, t 9{%@ f g SZZZ tlered thrlough a
gl ass sintered funpel (wa g&}jn topf’ous

hHe sane dol vent)|.
The filtnate is co1centr in vacuo and the re5|due I S purified by sill i ca

gel (200 L n f 9001t ot itle
conmpound gi )é?gy wni 513 s N (‘s 7 5. Yﬁglfeﬁ’ggesélk \%57t%— 4. 86
mn (System 11'\4) _)e 103:

N

1-[4-(2-Qlan) pyr| jln 4- %@X -urea HIH N
P r| 2

0k'-Z~-NTh |t|3corrp "T'n Exanpl g 102 byt
& T R TR ga,a@% i A R
propyl ) (d, 1H), 7.53-7.49

(m '3H), 732(d 1H), 714 (d, 2H), 6.97 (s,
1H), 3.09-2.90 (m, 1H), 122 (d, 6H).

a) |Me | 3-CF; | 9.20 (s, 1H, HN), 8.61 (s, 1H), 8.02 (s, 1H), | 149-151 | 389.1
7.58 (d, 1H), 7.53-7.49 (m, 3H), 7.32 (d,
1H), 7.13 (d, 2H), 6.94 (s, 1H), 2.43 (s, 3H).

Example 101: 1-[4-(6-Acetyl-pyrimidin-4-yloxy)-phenyli]-3-3(-trifluoromethviphenvyl)-urea

N_©O fo}
K\QJLO\FF
N .~ N

”H FF
o

Stage 101.1: (4-Chloro-pyridin-2-yl)-pyrrolidin-1-yl-methanone
A~ C

N~

)

4-Chloro-pyridine-2-carboxylic acid methylester (200 mg, 1.17 mmol) and MgCl, (555 mg,
0.58 mmol) are suspended in THF (5 mL) at rt. The mixture is stirred for 5 min and then

pyrrolidine (193 pL, 2.33 mmol) is added and the mixture stirred for an additional 15 min. it is
worked up by addition of aqueous HCI solution (1M, 1.2 mL) and extraction with ethyl
acetate. The combined organic extracts are washed with brine dried over MgSO,. The



residue is purified by silica gel (18 g) columm chromat ography

(CH2C1 2/ Et 20, 90/10) to afford the title conpound as a beige solid: ES-Ms:
359. 0 [ MAMp#H3/0997Myl e peak at tR= 9.41 min (System 2); RfPETEPER05634

(CH2Cl 2/ Et 20, 90/ 10). Exanple 104:

1-[ 4- (2- Cvano- pyri di n-4-yl oxy) - phenyl | - 8§ 3-tri fl uoronet hyl - pheny)-urea H
HN "N Y OF+F F N\\ N The title conpound is prepared as descri bed
in Exanpl e 102 but using a,a,a-trifluoro-m tolyl-isocyanate. After a 3 h

031 000771 BEP EEPERARITInEr eyt BRAGRENS GhEthd Raiibufllce Y1t ;

col um crﬁ1d1|nm€lbl3®abhy‘ %G&@NMR@MSGMI%SWH) 79@2(18). 1Hd %899 st dH), 62 tI
conmpound | jgh sphi d: ES-Ms: 398.9 [MHH] +; single peak at tR
9.54 m n%@‘? 4I—ﬁ ?95%%%& 7 (CH2Cl 2/ MeOH, 99/1). Exanple 105:
1-[4-(2-Cnhl oro- pyr|d|n4yloxy) phenyll-3-p-tolyl-urea HHN 'N., a U
bst g 4. (Hadifol 2 1194006 s ) BlAREDSHoRRIMRSEYLREMahchd e © 102 but
usi ng 4- (CZ-cnforo-pyriar t he reaction
m xture f

he t|tIe corrpound |s obta| ned as a whlte solid: ES-ME:
@- peak at tR 9.53 mn (System2); Rf 0.19

(CHZCI 2/ Et 20, 90/1 2 4- (2- Chl or o- pyri di n-4-yl oxy) - phenyl amne: N'2 oar' N
eyol (1.05g, 9.40 mmol, 1.1 equiv) is added in one portion to

a suspensi on
4-Aminophenol (122 mg, 1.12 mmol) is dissolved in DMF (3 ml) and treated with potassium-
tert-butylate (131 mg, 1.16 mmol) at rt. The reaction mixture is stirred for 2 h to give a brown
suspension. (4-Chloro-pyridin-2-yl)-pyrrolidin-1-yl-methanone (Stage 101.1; 236 mg, 1.12
mmol) and K,COj3 (82 mg, 0.59 mmol) are added. The reaction mixture is then stirred for 12
h at 80 °C. It is allowed to cool to rt again and the solvent is removed in vacuo. The residual
brown oil is taken up in ethyl acetate and washed with brine. The organic layer is dried over
MgSO,, concentrated and the residual crude product is purified by flash chromatography
(SiO,; gradient CH,Cl,/MeOH 99:1 to 92:8) to give the title compound as a slightly brown
solid: CygH17N3O2: M = 284.2,

102.3: 1-{4-[2-Pyrrolidine-1-carbonyl)-pyridin-4-yloxy]-phenyi}-3-p-tolyl-urea

O
? ONEN@E
H H F

0

[4-(4-Amino-phenoxy)-pyridin-2-yl]pyrrolidin-1-yl-methanone (Stage 101.2; 118 mg, 0.42
mmol) is dissolved in DMF (3 mL) and cooled in an ice bath. Pyridine (37 pL, 0.46 mmol) and
3-(trifluoromethyl)phenyl-isocyanate (70 pL, 0.50 mmol) are added and the reaction mixture
allowed to reach rt. After 30 min it is worked up by removal of all volatiles under reduced
pressure and purification of the residual crude product by flash chromatography (SiO;
gradient CH.Cl,/MeOH 99:1 to 95:5) to give the title compound as a slightly brown solid:
CaqH21FaNyO3: M* = 471.5; "H-NMR (DMSO-dg): 9.09 (s, 1H, HN), 8.92 (s, 1H, HN), 8.42 (d,
1H), 7.99 (s, 1H), 7.61-7.42 (m, 4H), 7.29 (d, 1H), 7.17 (d, 2H), 7.03 (d, 1H), 7.01 (dd, 1H),
3.62-3.58 (m, 2H), 3.49-3.39 (m, 2H), 1.87-1.72 (m, 4H).



NaH (60% free-fl owi ng powder noistened with oil, 0.513 g, 12.8 mmol, 1.5
equiv) in dioxane abs. (6.5 nlL), under an argon atnosphere. Wen hydrogen
evol ut i orweuwbsddes, a solution of 2-chloro-4-nitropyridi RET(EPVBES6G4 8. 54
mmol) in dioxane (6 nL) is added. The resulting dark m xture is heated to
100 C (oil bath tenperature) for 70.5-H09al |l owed to cool to rt, quenched
by addition of MeOH and partially concentrated in vacuo. The oily residue
is dissolved in CH2Cl 2/ MeCH (80/20) and filtered through a glass sintered
funnel containing silica gel (18 g), eluting with CHCl 2/ MeOH (90/10). The

filtrate is part| ally concentrated in vacuo di | uted W|th CH2dl 2/ MeCOH
(90/ 10) ;4.:.'.1!'77 :1 4B/ '.\A' g o-4-yio F > ifl RTAGHH I Sladiin
(CHz2Q1 2/ Bt 20, 90/ 10 theg 85/ 15) A second col urm chronat ography
purificatg ds°t |t,l_.e compound as a yell ow solid: ES-Ms: 221.1
[MEH] +; = 2R 656 nin (System2); Rf = 0.27 (CH2Cl 2/ Et 20
80/ 20). 2- Ioro 4”n|f'ropyrF| dine is prepared accordl ng to aliterature

procedur €O A V\alters J. J. Shay, Tetrahedron Letters, 36 (42),

7575 757&#}5-&3—%&%&"@ r'?g- -ca onyalﬁ pyruf in- H ?ongl Bﬁern'y l3—p-¥pyl-(2|:;’/ O&ﬂg@ 1631(:;'/53 03/ 05634

-112 Exa
1- F4- ( 2- Otosanimonyy dudsmve,famlwozoobenmd ccﬂ:le(ddtoevwd: Mbmwth)um(wpl_ .16 N N

O NC The tit IS r| bed 102 but using
4- (2-chl B?'BOIp /a3 &%molu{}prb ﬂ&éﬁ@ﬁmr)dﬁﬂaagec? ol fbﬁacg%mlxture is stirred

4- elt hyl - Mﬁ@ygmlﬁowwah@éheﬁ@owgﬁfd lie@6h ﬁagﬁlé;téged for aBltitibRAR H.0is 4voh<edTL|kp9
title coppound is.obpta as a beige, sol i Sj e
peak at OE'?'E @8%%’8#@9‘510 Urg es'dG‘e3%‘%@!?12@@?@/'29@9*9@%?&@33 ‘N‘ﬁ?
107: brine and aften/vards punfled by preparatlve TLC (SiO,, hexanes/ethyl acetate 7: 3) to glve
1f4(2 Chl or o- pvri di n-4- 3tr|fluororrethv-%deny urea

HHN ' fpeijlecompopngasg ‘é]'teﬁ? tﬁ‘ﬂe%%ﬁ‘ﬁ ufdCrikhehpliyider My =44 MRd in
Exanpl e 19RISbLg,): @3@95 4+, %.99 LAY, /60 @ mn;le od @xybiy, TEaYd, 8F, s 4wl €

105) and a,a, a-trifluoro-m The reaction mxture is

SO0y o0 B S e, A 8 S i an T k2 H A GaStb ge S0l bt ES M
407.9

Example 102: 1-[4-(2-Cyano-pvridin-4-yloxy)-phenyl]-3-p-tolyl-urea
N K
T
(o]
[0

™
Ny

p-Tolylisocyanate (66.4 pL, 0.521 mmol, 1.1 equiv) is added to a solution of 4-(4-amino-
phenoxy)-pyridine-2-carbonitrile (100 mg, 0.473 mmol) in THF abs. (1.45 mL), under an
argon atmosphere. The resulting mixture is stirred at rt for 2 h, diluted with 3 mL of a
hexane/CH,CI, (2/1) solution and filtered through a glass sintered funnel. The residue is
washed with the above-mentioned solvents mixture and dried in vacuo to afford the title
compound as a beige solid: ES-MS: 345.0 [M+H]"; single peak at t-= 9.04 min (System 2); R;
= 0.19 (CH.CI/Et,0, 90/10)..

4-(4-Amino-phenoxy)-pyridine-2-carbonitrile:

o



[ MiH] +; single peak at tR= 9.99 mn (System?2); Rf = 0.30 (CH2Cl 2/ Et 20,
90/ 10). Exanpl e 108:
1- p- Tol ylwe-oB49q72t t ri f | uor onet hvl - pvri di n- 4-yl oxy) - phenvl PCurePa3/o3d3dH N N Y
O "!0OF F F The title conpound is prepared as described in Exanple 102
but using 4-(2-trifluoronethyl- pyridint#yl oxy)-phenylam ne and stirring
the reaction mxture for 4 h. The title conpound is obtained as a white
solid: ES-Ms: 388.0 [M+H] +; single peak at tR= 9.00 mn (System?2); Rf =
0.28 (CH2C\ 24 Et : L . . .
2. C2- vr1 AAOIBHAEROT G 228 b el WA S5 eneReriog B eswspension of
PCT/ EPO3/NeF-6®0% fred-fidwing-polwdeNipistdhed MithAilsi2pgn81.@mmbl, 1.5 equiv) in dioxane
4- (4-ni tro-pheno -2-trifluo | - | di ) 1}, and ‘
Raney N 03I Gpa! {ideramargglf hitce; tr ftfodeh, 8 on b Flirdncer
hydr ogen pysdine dpitvdde (I @r2078 mmoldsl atidexhialonBarodionNi Thieabsyltingpdark nixtatelisa) 1 s
t hen added_and t.he .reacti ] ' tinee h I X '
{11 ter ed TeARRIgHOL “GaBF boRdemPorghithol 22 R et fa Sog LR Bipitnfids
copi ous anig@7t0 miMdYECBlequil ) isaddedroAdr Smir, te reattioamigture isxmolad,witmmésj d ;Je
is purifie L] el 0 cql o t qgraphy, (CH2C.2/.Et 95/ 5
to affor dquwgye{ﬂ? ?P%Rﬂg%f%%}f]ﬁﬁargémaﬁ\ﬁﬁ%geZ%siﬁg‘.’ %%grﬁg%lé ?@)‘"ﬁl\'fﬁ-ﬁé‘%d single
peak at tdrogwiSs. Therrdabiion mirtitg is fowed tGMﬁn(t@l-ﬂZWl?érEth@Gbacﬂﬁ?b@):omes
4- (4-Nitro-phenoxy)-2-trifluar thyl.-pyridine:. A m xture o . .
o tr 11 ucraRBrng eyt e O 75 apeelters el e, Théacton mixture s
1-f I4u8r70-a4le\:védi Ed)mzlmmt.ﬁlﬂ,&ti.rr(eﬂf&ﬁ Img;ueﬁg:r%ﬁ Wﬁﬂtditié)ih.oi momo' (é)o m.a{)dgﬂl?? (0.203
g, 4. no .2, equi v ..abs eated .to 0l ath. .
e per at GPBSenGILE oy, Miratauin B ghRc fBeirunte. eisuBa sensionst ur o
is al | owditteted thi@abh aqldds, sirfteleti dummbl (Washingiwith @pitis asr'nonm_ebf_atﬂefsun@esi_olmnq. |
O ¢ A Al S BantilSa et Bha Y oSSR puhrd of Wik b§taBd oF bR 9°
chromatography (CH,CI,/Et,0, 90/10) to afford the title compound as a brownish solid: ES-
MS: 211.9 [M+H]"; single peak at t.= 4.86 min (System 2); Ry = 0.44 (CH.Cl./Et,0, 80/20).

Example 103: 1-[4-(2-Cyano-pyridin-4-yloxy)-phenyl}-3-(4-ethyl-pheny)-urea

s pet

The title compound is prepared as described in Example 102 but using 4-ethyl-phenyl-

isocyanate. After a 2.5 h stirring, the reaction mixture is concentrated in vacuo and the
residue is purified by silica gel (18 g) column chromatography (CH,Cl./Et,O, 90/10) to afford
the title compound as a beige solid: ES-MS: 359.0 [M+H]'; single peak at t-= 9.41 min
(System 2); Ry = 0.22 (CH.CI,/Et,0, 90/10).

Example 104: 1-[4-(2-Cyano-pyridin-4-yloxy)-phenvi]-3-(3-trifluoromethyl-pheny)-urea

H H
N\n/N
(] ]
o
P
N \\N

F

The title compound is prepared as described in Example 102 but using a,a,a-trifluoro-m-
tolyl-isocyanate. After a 3 h stirring, the reaction mixture is concentrated in vacuo and the



chr omat ogr aphy (CH2Cl 2/ hexane, 70/30) to afford the title conpound as a
white solid: ES- Ms: 285.0 [ MtFH] +; single peak at tR= 8.71 mn (System 2);
Rf ='"0.25w0OBREI721 hexane, 70/30). 2-Trifl uoronethyl - pyri ¢CaEPOB636
prepared according to a reported three-step procedure [V. |I. Tyvorskii, D
N. Bobrov; Chem stry of Heterocyclic €dmpeunds, 33 (8), 995-996 (1997)].
Exanpl e 109:

1- (4- Ethyl - phenyl ) -3-f4-(2-trifluoromethyl-pyridin-4-yl oxy)-phenyl|-urea H

H | - '

descri bele oS Saed T sn g8l (8Fe) it EirBrpRiPaIyict GoB/RER CRECReON,

%re i (rjle 2 C?sla/g)n mwmad)ﬁmrtmm:mngeufﬂaa}hgm yeliey salidi ES- Utﬁh?'ga 9%&?] $13%Je¥0§ﬁlaz e.

. The (PR OB REPD At GO AGHENePH ST S \R ot o Wk

sE;(ngIF pe% at tR= 9.33 mn (System 2); Rf =0.37 (CH2C 2/ Et 20, 90/ 10).
anmpl e TP .

-to -urea

1-(3-Tri ' s et = yi-pyridin-4-yl oxy)-pheny
l1- urea HH N /N 0 \ F F F F The title conpound is prepared
as described in Exanp 10 u5|ng 4-(2-trifluoronethyl -

a,a,a-trifluoro-mt I-|socyanate The reaction mxture is stirred for 4
h. The title compo s obtained as a white solid: ES-M5: 441.8 [ MrH] +;
single peak at tR= 9. 44 min (System 2); Rf = 0.38 (CH2CI 2/ Et 20, 90/10).

ExYarrpI e TAdtitid edripdumdis prapargulyas dnsmdnb\edﬂfmﬁmmpje ooyt using-4o(2-chlgrio-pyridia-4= o \

pyridi n-4-yl oxy) - pheJn! anm ne ( |l e 108) and

yloxy)-phenylamine and stirring the reaction mixture for 3 h. The title compound is obtained
as a white solid: ES-MS: 354.0 [M+H]'; single peak at t-= 9.53 min (System 2); R;= 0.19
(CH,CI/Et,0, 90/10).

4-(2-Chloro-pyridin-4-yloxy)-phenylamine:

(]

x

L~
N (]

4-Amino-phenol (1.05g, 9.40 mmol, 1.1 equiv) is added in one portion to a suspension of
NaH (60% free-flowing powder moistened with oil, 0.513 g, 12.8 mmol, 1.5 equiv) in dioxane
abs. (6.5 mL), under an argon atmosphere. When hydrogen evolution subsides, a solution
of 2-chloro-4-nitropyridine (1.35 g, 8.54 mmol) in dioxane (6 mL) is added. The resulting
dark mixture is heated to 100 °C (oil bath temperature) for 70.5 h, allowed to cool to rt,
quenched by addition of MeOH and partially concentrated in vacuo. The oily residue is
dissolved in CH,Cl,/MeOH (80/20) and filtered through a glass sintered funnel containing
silica gel (18 g), eluting with CH,Cl,/MeOH (90/10). The filtrate is partially concentrated in
vacuo, diluted with CH,Cl,/MeOH (90/10) and purified by silica gel (70 g) column
chromatography (CH.CI./Et,0, 90/10, then 85/15). A second column chromatography
purification affords the title compound as a yellow solid: ES-MS: 221.1 [M+H]"; single peak at
t.= 6.56 min (System 2); R¢= 0.27 (CH.CL,/Et,0, 80/20).

2-Chloro-4-nitropyridine is prepared according to a literature procedure [M. A. Walters, J. J.
Shay, Tetrahedron Letters, 36 (42), 7575-7578 (1995)] and used as a crude material.



INNNI / HHThe title conpound is prepared as described in Exanple 102
but using 4-(6-fluoro-pyrimdin- 4-yloxy)-phenylamne and stirring the
reacti on woxsueEg7for 4 h. The title conpound is obtai nedpPa3/ERosbdcse sol i d:
ES-Ms: 339.0 [MtH] +; single peak at tR 8.20 mn (System?2); R = 0.18
(CH2Cl1 2/ Et 20, 90/10). 4-(6-Fl uoro- pyri-fil@i-n- 4- yl oxy) - phenyl amine: F\*/ o 7N
NN \' NH, 4-Am no-phenol (0.135 g, 1.21 nmol) is added in one portion to a
suspensi on of NaH (60% free-flow ng powder noistened with oil, 58.2 ng,
1.45 mmol, 1.2 equiv) in dioxane abs. (1.4 nlL), under an argon atnosphere.
When hydrogen evol uti on subsides, a sol ution of 4, 6- di f| uoro-pyri m di ne
(0. 141" gExample 196nly4-{2:Chlosa-pyidind-vioxy)-phenylliideathylhen 1Y@t | ng dar k

m xture is stirred for 1.5 wat rt, quenched by addition of MeOH (2 nm) and
concentrated in vacu f"tnértl on of CH2Cl 2, the resulting suspension

is filtered and conc atéd i acuo. The residueis purified by silica
gel colum chr omat ogkaphy (CHZCI 2MEt 20, 90/10, WD 03/099771 PCT/ EPO3/ 05634
-115 then 85/15) td| ajiford the title conpound as a white solid: ES- ME:
204.0 [MtH] +; single¥peak at tR=4.96 mn (System?2); Rf = 0.30

(CH2CI 2/ , 5. -4-
4.6 di Ch:ﬁgrgg?fle @%#@&dép@eﬁréd %H&&Eé&ﬁ@lggfpéz g% th%‘ﬁéllj’rgg‘ra?gﬁclﬂ(ﬂoro 3pyr|d|n47
mmol, 3 y@x&)cphemylarrmm(&xgmp%omw leathdorihyipherdrisagyanaie.1 3he geaoaomwtw
0.012 eqyjy e% 0?4W|'g'@hﬁ@econ(pﬁﬁpé |§T$Qtalh§d Qﬁ%tb%fbeté?)hég@SWB@8(0qM+l-ﬁ'a§mgle

t enper at ur at1on e reaction mxture provides the
title compakatt;ad.a5 roiol (Systens2) Rt P36 (CHBh/REL380/10Hz, CDCI3): 8.62 (s, 1
H, 6.65-6.55 (m 1 H); single peak at tR 3.5 mn (System 2). Exanple 112:
1- (4- Et hyl - phenyl) 3-f4-(6- Fluoro pvrlmdln 4v|ox'y) phen\l/II-urea TN ~N N

NI / HBEXamhk $4-(2 DY . 3 G ea102 but
using 4-(6- fI uor o- pyrim dhn w 4- yI oxy) - phenyl am ne (Exanple 111) and

4- et hyl - phenyl -i socya action mxture is stirred for 4 h. The
title conpound is obj d °as ite solid: ES-Ms: 353.0 [MtH] +; single

peak at tR 8.61 m n {System 2)F' R =0.14 (CH2C 2/ Et 20, 90/10). Exanple
113: I
1-(4-(6-Fluoro-pyri W dih- 4- yl oxy) phenvl | -3-(3-trifluoronethvl -phenyl)-urea

The title compound is prepared as described in Example 102 but using 4-(2-chloro-pyridin-4-
yloxy)-phenylamine (Example 105) and a,a,o-trifluoro-m-tolyl-isocyanate. The reaction
mixture is stirred for 4 h. The title compound is obtained as a beige solid: ES-MS: 407.9
[M+H]'; single peak at t,= 9.99 min (System 2); R; = 0.30 (CH.Cl,/Et;0, 90/10).

Example 108: 1-p-T olyl-3-[4-(2-trifluoromethyl-pyridin-4-yloxy)-phenyll-urea

BSRA SN

The title compound is prepared as described in Example 102 but using 4-(2-trifluoromethyl-
pyridin-4-yloxy)-phenylamine and stirring the reaction mixture for 4 h. The title compound is
obtained as a white solid: ES-MS: 388.0 [M+H]"; single peak at t,= 9.00 min (System 2); R;=
0.28 (CH,CI,/Et,0, 90/10).

4-(2-Trifluoromethyl-pyridin-4-yloxy)-phenylamine:



NYINT\ HHF F The title conpound is prepared as described in Exanple
102 but using 4-(6-fluoro-pyrimdin- 4-yloxy)-phenylam ne (Exanple 111) and
a, a, a-triwbwene7nt t ol yl -i socyanate. The reaction m xturePC3/EPI/OF08d for 4
h. The title conmpound is obtained as a white solid: ES-MsS: 392.9 [ MtH) +;
single peak at tR= 8.90 mn (System 2y11B+ = 0. 14 (CH2Cl 2/ Et 20, 90/ 10).
Exanpl e 114:

1-p-Tolyl -3-f4-(6-trifluoronethvl-pvrimdin-4-yloxy)-phenvll-urea F F" F
0 NW/N N'"01] HyH The title conpound is prepared as described in Exanple
102 but usi -(6-t ri fluoromethyl- pyrimdin-4-yloxy)-phenylam ne and
stirring t¢feSeaction mxture for 4 h. The product is recovered by vacuum
filtrati opd hrough a glass sintered funnel, washed with THE and dried in WO
03/ 099771X RLTLEPO3/ 05634 - 116 vacuo to afford the title conpound as a
white solid: IBES-M5: 389.0 [ MrH +; single peak at tR= 9.38 mn (System 2).
4-(6-Trifluoronethyl-pyrimdin-4-yloxy)-phenylamine: F F NN\ | NH, F I

\  4- Ani Acuspensidn ¢fi-@-njtro-pbegoxyiditiifluosomeitiglpyridingr{- 16@s ¢ilSmmel) and

suspensi f 0%0; £ @y I PR ' ' 48 g,

T2- 0" ol and) WRREL (DL By i RO sffRl o4 AR idbla Rldrogth (2 Per e
VWhen hydatgespheredbu? hor\dsiitiopalcRaneydNiekel (fipi afrspatula) is then added and the reaction

<. aaded e ® SUETFar s i T {S sefbenrobt 8RB Ooali® e ifer ki)
twggae ; ﬁé wsg?]eo; withr gdpiaéns_namalmt@ixmal-b Aites] rem’om?l iof thecp?mfwtﬁeld viague dik ta'sfshl_eg;
el ( 00 SR bk HiERob e 35 P FdtiRb SRt fo sty Sy s s ol S ks
the titl eompowulasa abite solid: £S-66! 255.0 BE+INGS siade peal aktf 6,97ghing Systemal); Bt
tR=6.35_14 I (CH,Cl,/ELO, 90/10).

4-(4-Nitro-phenoxy)-2-trifluoromethyl-pyridine:

A mixture of 2-trifluoromethyl-pyridin-4-ol (0.675 g, 4.14 mmol), 1-fluoro-4-nitro-benzene
(0.54 mL, 4.97 mmol, 1.2 equiv), and NaOH (0.203 g, 4.97 mmol, 1.2 equiv) in DMF abs. is
heated to 100 °C (oil bath temperature) for 21.5 h, under an argon atmosphere. The
reaction mixture is allowed to cool to rt, filtered through a glass sintered funnel and
concentrated in vacuo. The residual yellow solid is purified by silica gel (100 g) column
chromatography (CH.Cly./hexane, 70/30) to afford the title compound as a white solid: ES-
MS: 285.0 [M+H]"; single peak at t;= 8.71 min (System 2); Ry = 0.25 (CH,Cly/hexane, 70/30).

2-Trifluoromethyl-pyridin-4-ol is prepared according to a reported three-step procedure [V. I.
Tyvorskii, D. N. Bobrov; Chemistry of Heterocyclic Compounds, 33 (8), 995-996 (1997)].

Example 109: 1-(4-Ethyl-phenyl)-3-[4-(2-trifluoromethyl-pyridin-4-yloxy)-phenyll-urea

isa ey

F

The title compound is prepared as described in Example 102 but using 4-(2-trifluoromethyl-
pyridin-4-yloxy)-phenylamine (Example 108) and 4-ethyl-phenyl-isocyanate. The reaction



(System 2); Rf = 0.33 (CH2Cl 2/ MeCH, 98/ 2).

4-Chl oro-6-trifluoronethyl-pyrimdine is prepared according to a literature
procedur ewpkatnemsy1r David B.; Prisbylla, Mchael P.: US PaPemtEPBY (%4838 A,
1998). Exanple 115:

1- (4- Et hyl - phenyl )-3-f4-(6-trifl uorometitdl-- pyri m di n-4-yl oxy) - phenyl | -urea
FF' FO\ NN\ NINI / HHThe title conpound is prepared as descri bed
in Exanple 102 but using 4-(6-trifluoronethyl-

pyrim di g e nQ?éNr)reo‘)f&?ﬁlﬁ RMRE, Wﬁg%ﬁﬂgﬁ@d aéﬁ Qe soRBeEy s - Seq panat e.

The reaction mXxture is stirre e conpound s obtai ned
as a whi {M+Ep] single peakve t.2 @B30min](Rystr; 2)SR®D@7[§GHKC|3(EQQR90@072 mn (System
2). Exanple 116:
1-(3- Trlfluororrethyl phenyl ) - 3 f4-(6- trlfluororrethvl pyr| md| n- 4-yl oxy) - phe
nyl |- ur & 2 118 1K O jI-phd ‘ ! ihgl-oyEidi i1-

PCT/ EPO3/ pefé634 -117 The t|tIe corrpound S prepar ed as descrl bed in Exanpl e
102 but crsrng 4-(6-trifluoromethyl- pyrimdin-4-yloxy)-phenylam ne (Exanpl e
114) and a,a,a-triflug | -1 socyanate. The reaction m xture is
stirred for 2.5 h. Th tloe ound IS obtained as a white solid: ES-Ms:
442.9 [MtH +; singlefpeak at tK 9.83 mn (System 2). Exanple 117:
1-f4-(6-Chl oro-pyri i n-4-yl mAthyl ) - phenyl | - 3- (4-et hyl - phenyl )-urea Nont
N N*\N HHA 4 N solyjgqurof HCI in dioxane (1.2 nL, 4.96 mmol, 30 equiv) is
added to a solution of {%- (6-chl oro pyri m'di n- 4 yI rrethyl) phenyl] carbam’c
acid tert-butyl ester (50 ng, 0.15

nmol| nde
argon at rfhe ke cempqund is Peenarethas oksPﬁCflée% ms%@m% ﬂ]02 guwm%&e Htﬂuoromethyl-
pyridin-4-yloxy)-phenylamine (Example 108) and a,o,a-trifluoro-m-tolyl-isocyanate. The

reaction mixture is stirred for 4 h. The title compound is obtained as a white solid: ES-MS:
441.8 [M+H]"; single peak at t;= 9.44 min (System 2); R; = 0.38 (CH2CI/Et;0, 90/10).

Example 111: 1-[4-(6-Fluoro-pyrimidin-4-yioxy)-phenyll-3-p-tolyl-urea
FW°\©\ 0
N N/U\N/©/
H H

The title compound is prepared as described in Example 102 but using 4-(6-fluoro-pyrimidin-

4-yloxy)-phenylamine and stirring the reaction mixture for 4 h. The title compound is
obtained as a white solid: ES-MS: 339.0 [M+H]'; single peak at t;= 8.20 min (System 2); Ry =
0.18 (CH,CI./Et,0, 90/10).

4-(6-Fluoro-pyrimidin-4-yloxy)-phenylamine:

oo

4-Amino-phenol (0.135 g, 1.21 mmol) is added in one portion to a suspension of NaH (60%
free-flowing powder moistened with oil, 58.2 mg, 1.45 mmol, 1.2 equiv) in dioxane abs. (1.4
mL), under an argon atmosphere. When hydrogen evolution subsides, a solution of 4,6-
difluoro-pyrimidine (0.141 g, 1.21 mmol) in dioxane (0.4 mL) is added. The resulting dark
mixture is stirred for 1.5 h at rt, quenched by addition of MeOH (2 mL) and concentrated in
vacuo. After addition of CH,Cl,, the resuiting suspension is filtered and concentrated in
vacuo. The residue is purified by silica gel column chromatography (CH:CI./Et,O, 90/10,



rt for 4 h and concentrated in vacuo to afford 50.9 ng of crude
4-(6-chloro-pyrimdin-4 ylnethyl)-phenylam ne as a white solid. DI EA (80 L,
0. 454 mmowQ 03/0exqai v) is added to a suspension of crude PCT/EP03/05634

4- (6-chl oro-pyri m di n-4-yl net hyl ) - phenyl am ne (50 ng, 0.227 mmol) in THE
(0.4 nL), under an argon atnosphere. 44E6hyl - phenyl -i socyanate (40 L, 0.250
mmol, 1.1 equiv) is then added. The resulting yellow solution is stirred
at rt for 2 h and concentrated in vacuo. The residue is purified by silica

gel (20 ) nd.;

purifica 8%3%{31% %#&? W unﬁgg%gb Iﬁée'%%%?%%&%ﬁ) [i@%ﬁ ,‘%ggl%%eﬁko

[ MtH] +: ai bagI4e96panSa$teuf2)8R9ﬂO:30r(CHE()‘/Is/EbﬁA 85HM5Rf = 0.32 (CH2Cl 2/ MeCH,
95/5). [4-(6-Chloro-pyrimdin-4-ylmethyl)-phenyl]-carbam c acid tert-butyl
ester: O NN N H Triethylam ne hydrochl oride (0.93 g 6. 60 nmmol ),

N, N- di e oyDiflworbipyemiding i, 6. 60 mml ), and POCI3 (3.7 nmL, 39.6 mml, 6

cautv) ARG SRR F B lob bl monon 60 W,

g, 6.60 Bﬁrﬂq).w randCthﬂNJt(/lamnﬁ)an) braatide (0. 1';81&19 Lméib’&mmol d}@%etm\r)ms plld&ﬂane The

resultin w sol 0 n

stirred %%ZFG\L 'Schea éo 123(9 1?9/ o@})gﬁ* t%préﬁt_atdrg &O}Ph‘sﬁ 'Sw%q{an%ﬁﬂ%dreg i's
extract ed'nxtlure(ﬁra\ﬂ‘diés tha tide 261@pm|u‘)d asT. b]eoloﬂeﬁrilqmdeaMAR £300adHz 0CDGIs): 1B. 62”|
aqueous | uti (7 dr,i (Na2S4), filtered and
concentr Eabﬁgwgg?‘} '}E'E' si"&? BﬁaépgtéR 8?%'%‘43 ?/'%;%)1 ica gel (170 g) colum
chr omat ogr aphy (CHZCI 2/ Et 20, 95/5 then 90/10) to afford the title
conmpound._ ES- X . 0 (System 2); Rf
= 0.13 (ExgBple/l > A = 5657 ’
[ 4- (6 Hydr oxy- pyri rn\ﬁib\\qr rret hyI phenyl | - carbamc acid tert-butyl ester:
HO G-CaN1,0 O/l ngiy keI (6.0 g, in EtOH) is added to a
suspensi on of [4-(6- hydroxy 2nrre'5rcapt o-

di net h h b
o T TRl PEBbSund @ Bihisd Sttt Aol a2 blts ek B0l Duftniclie o
hea]t e;:l tﬂiyllcﬁ(f/j llglbferfytym|£2e tEXahhdle ba’I)harid81 etﬁquyHa:at dtisstybnate0-The ré)ctioalmixtuagist o
or ite c vacuo.
She oo ried tor B theemomipoin @B rtinddanh S8 Spud FACHRG Ras f iy SRgi8
(CH2C 2/ pesitht 25881 rhnhQSyéiGml‘JQ)th=00p4WH5m2/Etae pOMbE conpound as a white

solid: ES-Ms: 302.1 [MtH| +; single peak at tR= 6.54 mn (System?2); Rf =
0.34 (CH2Cl 2/ MeCH, 90/10).

Example 113: 1-[4-(6-Fluoro-pyrimidin-4-yloxy)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea

V/NQJLD\K

The title compound is prepared as described in Example 102 but using 4-(6-fluoro-pyrimidin-

4-yloxy)-phenylamine (Example 111) and a,a,a-trifluoro-m-tolyl-isocyanate. The reaction
mixture is stirred for 4 h. The title compound is obtained as a white solid: ES-MS: 392.9
[M+H]"; single peak at t;= 8.90 min (System 2); Ry = 0.14 (CH,Cl,/Et,0, 90/10).

Example 114: 1-p-Tolyl-3-[4-(6-trifluoromethyl-pyrimidin-4-yloxy)-phenyl]-urea

aeaciVes

The title compound is prepared as described in Example 102 but using 4-(6-trifluoromethyl-

pyrimidin-4-yloxy)-phenylamine and stirring the reaction mixture for 4 h. The product is
recovered by vacuum filtration through a glass sintered funnel, washed with THF and dried in



[ 4- (6- Hydr oxy- 2- mer capt o- pyri m di n-4-yl met hyl ) - phenyl ] - carbam ¢ aci d
tert-butyl ester: HO\ \ | 100" 'x/ N/NN O 7SH A m xture of

4- (4-t er twbuwsosyrcar bonyl am no- phenyl ) - 3- oxo-butyric aci d eChyrozetees (10.5
g, 32.7 mmol), thiourea (2.5 g, 32.7 nmmol) and potassiumtert-butoxide
(8.3 g, 71.9 mol, 2.2 equiv) in butame--ol (30 nL) is heated to 50 C
(oil bath tenperature) for 23 h, under an argon atnosphere. The resulting
yel | ow suspension is diluted with butan-1-ol (30 nL), neutralized by

addi tion on I dh
CHCI 3 (ZV%? R&Q&ﬁ?théﬁ% OHSQ aghgfgﬁg{’%%oh r| eg‘%%g C%i'_ﬁ”%ﬁere %vtv\egmﬁsh

the fil t%88 adrkSystan B)copl ous anmount of CHClI 3) and concentrated in vacuo.
After silica gel (300 g) columm chronmat ography purification (CHC 3/ MeCH,
90/10), the product is treated with CH2CI2 (200 nl). The resulting
suspensi4(6-Trfluaroroethgl-gyoimsdin4-yoxy)-phémylar@idenmi n, then diluted wi th hexane
(200 n) and filtered through a glass sintered funnel. The white residue is
washed wirtlh JT] ture (120 nL) of CH2C 2/ hexane (1/1, v/v) and dried in
vacuo tofafyord 1 t|tIe corrpound ES-MS: 334.0 [ MtH] +; singl e peak at
tR= 7.04 mﬁv("Sys 6 0.34 (CHCl 3/ MeOH, 90/ 10).
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filt dth | trat t ed )
The. r es eERING SRR siyotad B tBeiC (Bl patryprietatis®) B ADDualbiAyS o580
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4-Chloro-6-trifluoromethyl-pyrimidine is prepared according to a literature procedure (Kanne,
David B.; Prisbylla, Michael P.: US Patent 5714438 A, 1998).

Examplé 115: 1-(4-Ethyl-phenvi)-3-[4-(6-trifluoromethyl-pyrimidin-4-yloxy)-phenvl]-urea

aeaciion

The title compound is prepared as described in Example 102 but using 4-(6-trifluoromethyl-

pyrimidin-4-yloxy)-phenylamine (Example 114) and 4-ethyl-phenyl-isocyanate. The reaction
mixture is stirred for 2.5 h. The title compound is obtained as a white solid: ES-MS: 403.0
[M+H]"; single peak at t.= 9.72 min (System 2).

Example 116: 1-(3-Trifluoromethyl-phenyl)-3-[4-(6-trifluoromethyl-pyrimidin-4-yloxy)-phenyil-

urea



Exanpl e 118:

1-[4-(6-Chl oro-pyrimdin-4-ylnmethyl)-phenyll-3-(3-trifluoronethyl-phenyl)-u
rea N NWOBl99771F HH F F The title conmpound is prepar @dTEPIse®64 | bed in
Exanpl e 117 but using a,a,a-trifluoro-m tolyl-isocyanate and stirring the
reaction mxture for 3.5 h. After chremdavegraphy purification the product
Is repeatedly washed with snmall portions of CH2CI2 and dried in vacuo to
afford the title conmpound as a white solid: ES-Ms: 406.9 [I\/H—I]+ single

h7a: 1 o ufls BfnodeliRK Bl poderfe P Blple e bufioiy Sl BlorSHRIRC,
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Exanpl e 102.but .uysin € m,di.n t e and
stirring§agHon Buxiyre S*H%f{fﬁFg%]hoor ‘ﬂéy?ﬁémﬁf{ SObg 'Pr%‘ﬁa%a]wh@g gt@ iMed as a
whi t e sohi2lo [ASHMBsingld Pebk pMEF9:83 mim(Gystepeddk at tR= 6.67 min (System 2).
[6-(4-Amino-b e n zyl)-pyrimdin-4-yl]-methyl-amne: H /N1 \ / N N\
NHz A 4 N solution of HC in dioxane (11.7 nL, 46.9 muol, 30 equiv) is
added t oEgampleutti7on[4{6-Chlord-Hyrivhitliarayimethiviiighienyl 3y 4atityiiphenybheas | | - car bani ¢
acid tert-butyl ester (Exanple 117) (0.50 g, WD 03/099771 PCT/ EP03/ 05634
-120 1.56 mmol) in® , . 7 el nder an argon at nosphere. The
resulting white suspewrsio 5)13,1 ed at rt for 6.5 h. Additional 4 N HC
solution (1.1 m., 4.6 mmol, 370 ®tquiv) is added. The reaction mxture is
al | oned 04 Rigolutibe bf AChinkii®@atde ¢NRESNUIIE Mehol, IB0\cyRIVD ist arldatifto adofutiéh of @- of

M S0l ut | $heaproREERg eyt pPetil- casbAm zoie thutsrer B9 D56 Tetalkifed
to a sol szgg 5@67%Lgdmd@réﬁargdmla1 m}g«ere THS Fbs@ﬂMbWﬁth)éhépmﬁmeé atifrdtat

0. 300 g, CH
gn xt ur eglﬂsfoh‘éﬁtaéﬂ cp%;cq;gragd(lgl VRCYRiorR ﬁ%&sﬂ%g%rug%g?%cﬁlogaﬂg&ég 4 '(I)'hec ool

t ;) (r:g | 3nm9m¢étﬁsﬂ)e§ﬁerr@taﬁﬁné Bs X APHE solfleDIERSIBI e, 0.35PHirhdll 2eqliy) iSladiedtde! (48
J suspension of crude 4-(6-chloro-pyrimidin-4-ylmethyl)-phenylamine (50 mg, 0.227 mmol) in

THF (0.4 mL), under an argon atmosphere. 4-Ethyl-phenyl-isocyanate (40 pL, 0.250 mmol,
1.1 equiv) is then added. The resulting yellow solution is stirred at rt for 2 h and
concentrated in vacuo. The residue is purified by silica gel (20 g) column chromatography
(CH,Cl,/MeOH, 98/2). A second purification affords the title compound as a white solid: ES-
MS: 367.0 [M+H]'; single peak at tz= 8.94 min (System 2); R; = 0.32 (CH.Cl,/MeOH, 95/5).

[4-(6-Chloro-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester:

cl SN o

IOk
Triethylamine hydrochloride (0.93 g 6.60 mmol), N,N-dimethylaniline (0.8 mL, 6.60 mmol),
and POCI; (3.7 mL, 39.6 mmol, 6 equiv) are added sequentially to a solution of [4-(6-
hydroxy-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester (2.0 g, 6.60 mmol) in
CH3CN (16.5 mL), at rt and under an argon atmosphere. The resulting yellow solution is
stirred at rt for 1 h and then added to a stirred mixture of H,Olice (1/1, viv; 80 mL, total
volume). The product is extracted in CH,Cl; (2 x 200 mL). The organic phase is washed
with an aqueous saturated solution of Na,COs (70 mL), dried (Na,SO,), filtered and
concentrated in vacuo. The residue is purified by silica gel (170 g) column chromatography
(CH.CI,/Et,0, 95/5, then 90/10) to afford the title compound: ES-MS: 320.1 [M+H]"; single
peak at tz= 8.76 min (System 2); R; = 0.13 (CH:CI/Et,0, 95/5).



chromat ography (CH2Cl 2/ MeOH, 85/15) to afford the title conpound as a |ight
yellow oil: ES- MS: 215.0 [ MFH] +; single peak at tR= 3.03 mn (System 2);

Rf = 0.49w0G@B@a®721 MeOH, 85/15). Exanple 120: PCT/EP03/05634
1- (4- Et hyl - phenyl ) - 3-f 4- (6- et hvl am no- pvri m di n- 4-yl et hyl ) - phenvl | -urea H
IN/ Il U\ I N-NI1 / HH The title ediPfeund is prepared as described in

Exanpl e 102 but using [6-(4-am no-benzyl)- pyrimdin-4-yl]-nmethyl-am ne
(Exanmpl e 119) and 4-ethyl - phenyl -i socyanate. The reaction mxture is
stirred for 6 h. The title conmpound is obtained as a white solid: ES-ME:
362.0 [MrH +, single peak at tR= 7.14 mn (System 2). Exanple 121:

1- [ 4- ( 6- Pe(Gadydroxyapyripviding-yimethyl)yihesylhgarbamiseeid tertshutyd esters | uor onet hvl - phen
yl)- ureg H NI \ / p\ NN\ I HN' / F HHF F The title conpound is
prepared aj e;ﬁ[\' Exanpl e 102 but using [6-(4-am no-benzyl)-

pyri m di n- 24~%'1] - e ne (Exanple 119) and

a,a,a-trifluoro- m t Ol yI-|socyanate The reaction mxture is stirred for 3
h. The t Rahey Nivkpld8:0ay,iirs EtHi pis mddedito asugpension of Bd6-ydravg:2-memapte- [ MrH] +;
;(Q?riale epﬁgrﬂn%&w-{-gntey%?)lﬁﬂé?\yﬁ %\éﬁataﬁﬁ& ggld teﬁ bthles?é% ﬁ 6'3299%)/ rWﬁ'lg)'un %b]—p@
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4-[2-(1 dotentratedlin Bach )'thynemdueuscplyllfledpy siiteegsl|( 460 akcalurdn chromatography
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[4-(6-Hydroxy-2-mercapto-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester:
HO
= o)
|
SR C W WX
SH

A mixture of 4-(4-tert-butoxycarbonylamino-phenyl)-3-oxo-butyric acid ethyl ester (10.5 g,
32.7 mmol), thiourea (2.5 g, 32.7 mmol) and potassium tert-butoxide (8.3 g, 71.9 mmol, 2.2
equiv) in butan-1-ol (30 mL) is heated to 50 °C (oil bath temperature) for 23 h, under an
argon atmosphere. The resulting yellow suspension is diluted with butan-1-ol (30 mL),
neutralized by addition on 1N HCI (65 mL), diluted with H,O (20 mL) and extracted with
CHCI3 (2 x 100 mL). The organic phase is dried (Na;SOs), filtered (washing the filter cake
with copious amount of CHCI3) and concentrated in vacuo. After silica gel (300 g) column
chromatography purification (CHCIy/MeOH, 90/10), the product is treated with CH»Cl, (200
mL). The resulting suspension is allowed to stir at rt for 20 min, then diluted with hexane
(200 mL) and filtered through a glass sintered funnel. The white residue is washed with a
mixture (120 mL) of CH,Cl,/hexane (1/1, v/v) and dried in vacuo to afford the title compound:
ES-MS: 334.0 [M+H]"; single peak at t.= 7.04 min (System 2); R;= 0.34 (CHCly/MeOH,
90/10).

4-(4-tert-Butoxycarbonylamino-phenyl)-3-oxo-butyric acid ethyl ester:

YO



peak at tR= 7.93 mn (System?2); Rf = 0.36 (CH2Cl 2/ MeOH, 80/20). 4-[2-(1
Htetrazol -5-yl)-pyridin-4-yloxy]-phenylamne: 11 NNH, NNH\ / N=N A
m xt ure oWOA30M7am no- phenoxy) - pyri di ne-2-carbonitril e (ErammPe3/1®2) (2.6
g, 12.3 mml), sodium azide (6.6 g, 102 nmmol, 8.3 equiv), and ammoni um
chloride in DMF abs. (180 m-) is heat¥d®-to 70 C for 7.5 h, under an argon
at nosphere. The reaction mxture is allowed to cool to rt, filtered
through a glass sintered funnel and concentrated in vacuo. The residue is
purified heb i ki ] tegqu 243 8 di-80{.20)
to affordAk%ﬁrs\Eérééllmig@@oér'gg%ﬁghgggggg:giugg&ggilai : %%Q)I\I/Sdé:;‘sg’g Imﬁldi?@(s' ngl e
peak at PR dicargonata ({449 E602pmoRR equiv) apd patiadiani Qeen canbon §).82%ghiRp| e
123: 1-( B4+ 3 i

e et 1 az 61 au) P BN THE (5 i Hred for 1 hatt, under a hycjggpn atosglere. The,
NH 9%/ reaekon miduneiis fikered tyousiva ped pf eglite antl the filieale is anngentrated: irysiceo.102

but usin < : ; i ' Fafintl & = | & |l e
122) "and 1 Lreis pulfipd B Slcard (doucolly dyrbinatbradhy iCH.OgEBEL S0 7
h. The ctaprevidedoritite campeusdas awhite solidoESMY 32011 [BHHE; singlemeak(ad £45.76ind
dried in . ar ' d as a beige solid: ES-Ms: 402.0
[ MtH] +; é‘?‘ﬁ%t‘%ﬁﬁz Fé{t Q%@-’&y&@]ﬁ?%@?gm 2); Rf = 0.20 (CH2C 2/ MeCH,

80/ 20). Exanple 124: 1-44-12-(1-Methyl-1

phenyl ) raa s bGE 58 bip Bl SRUERM? coh la RESTE W reoqrieg
F \ / protocols [M. Ohkubo, A. Kuno, H. Sakai, Y. Sugiyama, H. Takasugi; Chem. Pharm. Bull. 42
(6), 1279-1285 (1994)].

Example 118: 1-[4-(6-Chloro-pyrimidin-4-yimethyl)-phenvl]-3-(3-trifluoromethyl-phenyl)-urea
Cl N °
H H ; F

The title compound is prepared as described in Example 117 but using a,o,a-trifluoro-m-

tolyl-isocyanate and stirring the reaction mixture for 3.5 h. After chromatography purification
the product is repeatedly washed with small portions of CH,Cl, and dried in vacuo to afford
the title compound as a white solid: ES-MS: 406.9 [M+H]"; single peak at t.= 8.84 min
(System 2); R = 0.29 (CH,Cl,/MeOH, 95/5).

Example 119: 1-[4-(6-Methylamino-pyrimidin-4-ylmethyl)-phenyl]-3-p-tolyl-urea

N
P \“/Y\Q\ o /@/
N N
& NJLN
H H

The title compound is prepared as described in Example 102 but using [6-(4-amino-benzyl)-

pyrimidin-4-yl]-methyl-amine and stirring the reaction mixture for 6 h. The title compound is
obtained as a white solid: ES-MS: 348.0 [M+H]"; single peak at tz= 6.67 min (System 2).

[6-(4-Amino-benzyl)-pyrimidin-4-yl]-methyl-amine:

H
/"'\
N 2N

o NHZ

A 4 N solution of HCI in dioxane (11.7 mL, 46.9 mmol, 30 equiv) is added to a solution of [4-
(6-chloro-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester (Example 117) (0.50 g,



N=N | odonmet hane (0.21 nL, 3.40 nmmol, 1.5 equiv) is added to a cold (0 O

m xture of 1-{4-[2-

(1H-tetrawolo3®oyry - pyri di n- 4-yl oxy] - phenyl }-3- (3-trifl uor ecetErys/essbenyl ) - ur
ea (Example 122) (1.0 g, 2.27 mol) and pot assi um carbonate (0.94 g, 6.80
mml, 3.0 equiv) in DVMF abs. (5.8 nL),1%rder an argon atnosphere. The
reaction mxture is stirred at 0O Cfor 2 h, allowed to warmto rt and
stirred for additional 20 h. The resulting brown suspension is filtered and

concent 1 atggtnindl) RCHECI, ke PrhL) 1éhdek ah ardih Msﬁlﬁb@ The tesiltirgaftitedubserisivh

resi due and the resultlglgdsuspens e SOLI d.,s

eohad it HimeaaHIRES A AdomaLA B Telsonion 61 3 Eing-§ Pnab 50 eatithis 24484

whi t e ngrgd fel\%ﬁsn H&;ﬁgiﬁ agé\;i@l_%@rgﬁffdrfoﬁ ﬁdgu Ggiéwt]ﬂﬁtealﬂﬁl vh&LR tolaBordio! agr g
purified by o afford additiona oup a
bei ge s&f fiyde ééﬁl\ﬂﬁlor a-pyrigidin-yimethy)-phgnylasiag ag g whie 39‘ 5155953""?@92%&5 2)
Exanpl e ?a?e'@hylamme in EtOH (5.1 mL, 40.0 mmol 30 equ1v) is added to a solutlon of crude 4- 6-
144-[2-(2- Methyl -2 Htetrazol -5-yl)- - 4-y] oxvl nl_yié\‘] |quorom
ethyl - peBiRiR- yyrwéa 4eyimetipyl)- menylprmne (Q ﬁqom, 1|37 rNImO&I ( emanc

pur i ficaty, zgm &fnobpitert © The wixtallidheg@d 6 80rE fe@n E&H@@ﬁéér wéé fbi & hréﬂcﬁveﬁfto

nmple 1 affords the title conpound as a fge solid
[ I\/H—I] +;  &pelde & andgongentrated i vaguo.nilhe (eggﬂéleéﬁpm ediyyHispgel 78 9) ol *
I%I- E gt rEyz]or omb%zhﬂ)hyg(dlﬁd AnédH ”@3/@7)' to Jelfford the title com{aound asa h?ht yeIIow o1| ES-

4- vl oxVl i- urea H N
N1 VBRI, Singispaat il a0 Bt SHtams 2R &0 B CHMea: 85718l but
using 1-(4- ethyl phenyl)-3- {4-[2-(1

Htetrazol - 5- -pyridin-4- yI 0X . The crude
product i3 er 120 do(44ihyin 34i4=(G-methyip ’ i ayi - -8 ound
as a white SO|Id ESuI\/IS 4160[M+ S|ngle peak at tR-897 mn (System
2). [
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The title compound is prepared as described in Example 102 but using [6-(4-amino-benzyl)-
pyrimidin-4-yl]l-methyl-amine (Example 119) and 4-ethyl-phenyl-isocyanate. The reaction
mixture is stirred for 6 h. The title compound is obtained as a white solid: ES-MS: 362.0
[M+H]"; single peak at t;= 7.14 min (System 2).

Example 121: 1-[4-(6-methylamino-pyrimidin-4-yimethyl)}-phenyl}-3-(3-trifluoromethyl-phenyi)-

N
N N F
& N)I\N
H H F
F

The title compound is prepared as described in Example 102 but using [6-(4-amino-benzyl)-

urea

pyrimidin-4-yl]-methyl-amine (Example 119) and a,a,a-trifluoro-m-tolyl-isocyanate. The
reaction mixture is stirred for 3 h. The title compound is obtained as a white solid: ES-MS:
402.0 [M+H]"; single peak at t.= 7.34 min (System 2); Ry = 0.32 (CH,Cl,/MeOH, 90/10).

Example 122: 1-{4-[2-(1H-Tetrazol-5-yI)-pyridin-4-vlioxy]-phenyl}-3-(3-trifluoromethyl-phenvyl)-

urea



WO 03/ 099771 PCT/ EPO3/ 05634 -123 Exanple 127:

1- (4- Et hyl - phenyl )-3-f4-f2-(2-nethyl-2Htetrazol -5-yl)-pyridin-4-yl oxy] - phe
nyl }- ur esONk/09947H 91,11, O N N N NN The MPLC puri fi caPcoreros/ozshe crude
product of Exanple 126 affords the title conpound as a white solid: ES- Ms:
416.0 [ MtH] +; single peak at tR= 8.06 M2 { System 2). Exanple 128:
N-(4-(4-Chl oropyrimdin-6-yl- oxv) phenyl)-N -(3-trifluoronethyl -4-(piperidi
n-1- ylnethyl)-phenyl)-urea FFFN- NrNo NNJv HHcl The title
conmpound i s prepared fr

3-trifluornethyl- hyI ) - phenyl am ne (Stage 128.1) and

4- (6-chl oro-pyri m fe (Stage 21.1) anal ogously to

Exanpl e 85: I\/IS: +505 1H-NIVR( O-d6): 8.99 (s, 1 H), 884 (s, 1 H,
8.62(31 : 98—.(3 1H) 762(d 1H) 755(m1H) 751(d 2H)
7.32 (s, H% 3.47 (s 231§ e&'

1.39 (m Theyit lemp@@mlﬁlpr@owéw%@ba@@ Exasrle 402 Ryt umgﬂ%ﬂst @é°|1528 1:
3-Triflu Gin! I
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a 1 N solyti gnvaio 140 the rﬁ%&ﬁpdﬁ{nﬁ é%.conc%éj%aﬂv‘t%qvls&ﬁ% [)I\%Bl-rrfl]d;%u?%é' ng,

t he reactlon mxture 1s coo rated 1 n vacu

resi due peakiptlgs MASdin{(Sysiem 2)aRd= A36dCHClhMetlENRD)! ayer s separat ed
off and extracted twice with AcOEt. The organi c phases are washed with
water and brine, dried (Na2SO4) and concentrated to yield the title
conpound A-[Re1 Htedreioh S3HPyridink4-yJivylpbemdardide: 7. 28 (d, 1 H), 6.82 (d, 1 H),
7.73 (dd, 1\|—9, 5.40 (s, H2N), 3.32 (s, 2H), 2.27
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NH,

N7 “nn
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N=N

A mixture of 4-(4-amino-phenoxy)-pyridine-2-carbonitrile (Example 102) (2.6 g, 12.3 mmol),
sodium azide (6.6 g, 102 mmol, 8.3 equiv), and ammonium chloride in DMF abs. (180 mL) is
heated to 70 °C for 7.5 h, under an argon atmosphere. The reaction mixture is allowed to
cool to rt, filtered through a glass sintered funnel and concentrated in vacuo. The residue is
purified by silica gel (390 g) column chromatography (CH.Cl,/MeOH, 80/20) to afford the title
compound as a beige solid: ES-MS: 255.0 [M+H]"; single peak at tz= 3.98 min (System 2); R¢
= 0.20 (CH,Cl./MeOH, 75/25).

Example 123: 1-(4-Ethyl-phenyl)-3-{4-[2-(1H-tetrazol-5-yl)-pvridin-4-vloxyl-phenyl}-urea

The title compound is prepared as described in Example 102 but using 4-[2-(1H-tetrazol-5-
yl)-pyridin-4-yloxy]-phenylamine (Example 122) and 4-ethyl-phenyl-isocyanate. The reaction
mixture is stirred for 4 h. The crude product is washed with a solution of CH,Cl,/MeOH
(95/5) and dried in vacuo to afford the title compound as a beige solid: ES-MS: 402.0
[M+H] single peak at t.= 7.73 min (System 2); R¢ = 0.20 (CH.Cl./MeOH, 80/20).

Example 124: 1-{4-[2-(1-Methyl-1H-tetrazol-5-yi)-pyridin-4-yloxyl-phenyl}-3-(3-trifluoromethyl-
phenyl)-urea




(sb, 4H), 1.46 (m 4H), 1.39 (m 2H). WD 03/099771 PCT/ EPO3/ 05634 -124

St age 128. 2:

2, 2, 2- Triwbwawg 7 ( 4- pi peri di n-1-vl met hyl - 3-tri fl uor onet helCTEPesgic3+ acet am
de To a solution of

N- (4-bromonet hyl -3-trifl uoromet hyl - phengR)--2, 2, 2-trifl uoro-acetam de (Stage
128.3; 1.465 g, 4.19 mmol) in acetonitril (35 m) under N2-atnosphere,
piperidine (1.25 m, 12.7 nmol) is added. After 30 mn at it the reaction
m xture is diluted vvlthg ter and partially concentrated in vacuo. The
aqueous residue is [ac dl@y 5 by addition of 0.1 N HCl and
extracted 3x with A Fayers are washed with water and
brine, dried (Na2§A) _and concentrated Col um chr omat ography (Si 02;
hexane/ AcOEt 3: 2) g\,_v,jes the title corrpound VE: [I\/H]+ 355; " H NWR

(DVBO- d6) : 11485H 802(& ,_791(51 7.77 (d, 1 H,
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an ice- coéléh g% M u%"]%o% I\(/)I%Hg glﬁgﬂ@é@éﬁ n@ghgﬁ?ennédgygt?% éc}rl de (3.77 g, 21.5

mml) and pyridine (17.3 m, 215 mol) in 50 m of CH2CI 2 under
N oo oo RighBre 126 1S PAGRY Mzﬁ%@azoﬁ@ R 4 Ao ThendtPa B Lol dfiied

washed 3phenviuraal0 % sol ut| on of Ci tr| c aci d |n vvat er. The aqueous | ayers
are extracted twice w toh CH2Cl 2, the organic phases dried (Na2S®») and

concentrated. Sublj inga el rohr oven (0.1 nbar; oven at 150 C
yields the title cdf ’%m 74 C. Exanple 129:
N-(4- (4-Chl oropyri |n 6 vit oxy) phehyl ) - N - ( 3- nmet hoxy- 4- (4- et hyl -

pi perazi n-1- vl met hy'ih)N phenyl)-urea WO 03/099771 PCT/ EPO3/ 05634 -125

The MPLC purification of the residue obtained from the concentrated filtrate of Example 124
affords the title compound as a beige solid: ES-MS: 455.9 [M+H]'; single peak at t.= 8.24
min (System 2).

Example 126: 1-(4-Ethyl-phenyl)-3-{4-[2-(1-methyl-1H-tetrazol-5-yi)-pyridin-4-yloxy]-phenyl}-

urea

The title compound is prepared as described in Example 124 but using 1-(4-ethyl-phenyl)-3-
{4-[2-(1H-tetrazol-5-yI)-pyridin-4-yloxy]-phenyl}-urea (Example 123). The crude product is
purified by MPLC (CH3;CN/H,O/TFA) to afford the title compound as a white solid: ES-MS:
416.0 [M+H]"; single peak at t.= 8.97 min (System 2).



0010 0 fl, tr NNNHH cl Asolution of triphosgene (580 ng, 1.96
nmmol) in CH2Cl 2 (60 m ) under N2-atnosphere is cooled by an ice bath.
4- ( 6- Chl owo-opped7mi di n- 4-yl -oxy)-aniline (Stage 21.1; 1.30PgI/EPOB@&63aMDI )
and NEt3 (0.82 m, 5.86 mvol) in CH2CI2 (30 m) is added dropw se and the
suspension stirred for 15 min. Then a s#23ition of
3- net hoxy- 4- (4- net hyl - pi perazi n-1- yl nethyl)-phenylam ne (Stage 129.1; 1.15
g, 4.89 mmol) and NEt3 (0.68 m, 4.89 mml) in CHC 2 (30 mM) is added
dropwi se and the m xture stirred for 30 mn in the ice bath, whereby a
solution is forned After stlrrlno for 4.5 h at rt the reactlon m xture is
added t o Exemplel2f:dq4 niyendBrfil2ni-methvi-2rtgicazol 594)-oy hemylk
organic Qﬂg§es are mashed mnth water and brlne drled (thSCﬂ) and
concentrated. Medium pressure reverse phase liquid chronatography
(Nucl eosi| C18; wat %Ziggibril dient + TFA) yields after

£t |

neutralization thes MS: [ Mt1l] += 483; 'H NVR (DMSO-d6): 8.74
& 8.69 (2s, 2HN), 8.43 (s, 1"HH 7.50 (d, 2H), 7.31 (s, 1 H), 7.24 (s, 1
H, 7.13 (m 3H), 6¥8% (d, 1 H), 3.75 (s, H3Q), 3.37 (s, 2H), 2.5-2.2 (m

8H), 2.15 (s, H3C) “The starting materials are prepared as described in
Exanpl e 87: Stage 129. 1:
3- Met hoxvihe-NIELGrpurifigatipn pbtheridel prptvetioh Fxamplediagi afferdscthenitle cgmnaunchas af

3- met hoX Yy - H’Wﬁﬁ% ney N ckel,
THF) i eI ds etsﬂ)gartﬁl??“g ?’gerrgc;und I%)g}jie’%mé“ 23%6 ﬂzgﬁgc} dé): 6.80 (d,
1H), 6.15 (s, 1 H, 6.06 (d, 1 H) 4 95 (s, 2H) 3.63 (s, H3O), 3.22 (s,
2H), 2. 278 ’ _ ; .

3- Met hoxv-24-7 TeL Nyl - pr | ARL! '

(4- net hylﬂﬂﬁbﬂb_alzemé)j_ﬁ_&) (4 n|tro 2- met hoxy phenyl) met hanone (DI BAH, THF,
-75 C->-40 O yields the title cormpund MS: [ Mtl] += 266; Anal.: CHN.

Stage 129.3: (4-Methyl -pi perazin-1- f% (4-ni tro-2-net hoxy-phenyl)-net hanone

Prepared from 2-net hoxy 4-ni t r obenzoi nd 1-net hyl - pi perazi ne (TPTU,

CH2Cl 2/ CH3CN, Et 3N): MS 280 CHN. WD 03/099771
PCT/ EPO3/ 05634 -126 BX
N- (4- (4- Azi dopyrim di n- oxy) phenyl) N -(3-trifluoronethvl-4-(piperidin

-1- yl met hyl ) - phenyl )-urea FFF
The title compound is prepared from 3-trifluormethyl-4-(piperidin-1-ylmethyl)-phenylamine

(Stage 128.1) and 4-(6-chloro-pyrimidin-4-yl-oxy)-aniline (Stage 21.1) analogously to
Example 85: MS: [M+1]"=505; '"H-NMR (DMSO-de): 8.99 (s, 1H), 8.84 (s, 1H), 8.62 (s, 1H),
7.93 (s, 1H), 7.62 (d, 1H), 7.55 (m, 1H), 7.51 (d, 2H), 7.32 (s, 1H), 7.14 (d, 2H), 3.47 (s, 2H),
2.31 (sb, 4H), 1.49 (m, 4H), 1.39 (m, 2H).

The starting materials are prepared as follows:

Stage 128.1: 3-Trifluormethyl-4-(piperidin-1-yimethyl)-phenylamine

To a solution of 2,2,2-trifluoro-N-(4-piperidin-1-ylmethyl-3-trifluoromethyl-phenyl)-acetamide
(Stage 128.2; 1.427 g, 4.03 mmol) in boiling methanol (42 ml), 20 ml of a 1 N solution of
K2COj in water are added dropwise. After 2 h stirring, the reaction mixture is cooled to rt,
concentrated in vacuo and the residue re-dissolved in AcOEt and water. The aqueous layer
is separated off and extracted twice with AcOEL. The organic phases are washed with water
and brine, dried (Na,SO,) and concentrated to yield the title compound: MS: [M+1]*=259; H-
NMR (DMSO-d): 7.28 (d, 1H), 6.82 (d, 1H), 7.73 (dd, 1H), 5.40 (s, H.N), 3.32 (s, 2H), 2.27
(sb, 4H), 1.46 (m, 4H), 1.39 (m, 2H).



N paNOND N/ NHH Nn+ N N A mxture of

N- (4- (4-chl oropyrimdin-6-yl -oxy)-phenyl)-N -(3-trifluoronethyl-4-(piperidi
n-1 yl metwolopoptienyl ) - urea (Exanple 128; 350 ng, 0.69 molPLTaARd3 /08B (91
ny, 1 4 mol) in7 m of DV is stirred for 2 h at 70 C. The resulting

m xture is concentrated in vacuo, the-1pgsidue diluted with AcCEt and

wat er, the aqueous | ayer separated off and extracted twice wth AcOEt. The
organi ¢ phases are vvashed with water and bri ne, dri ed (Na2sO™4) and
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129: MS: [ M+l] += 506; ' H NWR
Stage 128.3: 2 N-(4-Bromomethyl-3-trifluoromethyl-phenyl)-2,2 2-trifluoro-acetamide

Under N-atmosphere, a suspension of N-(4-methyl-3-trifluoromethyl-phenyl)-2,2,2-trifluoro-
acetamide (Stage 128.4; 5.21 g, 19.2 mmol), N-bromosuccinimide (15 g, 84 mmol) and azo-
iso-butyronitrile (740 mg, 4.5 mmol) in 430 mi of CCl, is heated to 85 °C for 15 h. The hot
mixture is filtered, the solid washed with CCl, and discarded. The filtrate is concentrated, the
residue re-dissolved in CH,Cl, (0.7 L) and washed twice with 0.5 M solution of Na,S,03 and
brine. The inorganic phases are extracted with 2 portions of CH,Cl,, the organic phases
dried (Na;SO,) and concentrated. Column chromatography (SiO,; hexane/CH,Cl, 1:1) yields
the title compound: 'H-NMR (DMSO-ds): 11.59 (s, HN), 8.06 (d, 1H), 7.97 (dd, 1H), 7.76 (d,
1H), 4.77 (s, 2H).

Stage 128.4: N-(4-Methyl-3-trifluoromethyl-phenyl)-2,2 2-trifluoro-acetamide
To an ice-cooled solution of 5-amino-2-methylbenzotrifluoride (3.77 g, 21.5 mmol) and

pyridine (17.3 ml, 215 mmol) in 50 ml of CH,Cl, under N.-atmosphere, trifluoroacetic acid
anhydride (3.3 ml, 23 mmol) is added dropwise. After warming up to rt, the mixture is diluted
with CH,Cl, and washed 3x with a 10 % solution of citric acid in water. The aqueous layers
are extracted twice with CH.Cl,, the organic phases dried (Na.SO,) and concentrated.
Sublimation in a Kugelrohr oven (0.1 mbar; oven at 150 °C) yields the title compound: m.p.:
72-74 °C.

Example 129: N-(4-(4-Chloropyrimidin-6-yl-oxy)-phenyl)-N’-(3-methoxy-4-(4-methyl-

piperazin-1-yimethyl)-phenyl)-urea




(CD3OD): 8.53 (s, 1 H, 7.83 (s, 1 H, 7.58 (s, 1 H, 7.54 (d, 2H), 7.30
(s, 1 H, 7.14 (d, 2H), 7.09 (s, 1 H, 3.57 (s, 2H), 2.48 (m 4H), 1.64
(m 4H), wo%6/0¢99171 2H). The starting materials are prepar edCAEPA®6B4 bed i n
Exanpl e 87: Stage 132.1:

3-Trifluoronet hyl -5-(piperidin-1-yl met-Hgb)- phenyl am ne Hydr ogenati on of
3-trifluoronethyl-5-(piperidin-1-ylnethyl)-nitrobenzene [ Raney N ckel /M
(BK 113W Degussa), THF] yields the title conmpound: Ms: [ Mtl] += 259; 1H NWMR
(DVBO- d6): 6.70, 6.64 & 6.62 (3d, 3H),, 5.59 (s, H2N), 3.26 (s, 2H), 2.25
(m 4H), 1.44 (m 4H, 1.33 (m 2H) 9 Stage 132. 2:

3-Trifluoronethyl -5- (plm)e - 1-o/l _Ni t robenzene Reduction of
(piperidin-21-yl)-(3-ni g fIJLl yllv;ﬁ'henyl ) - met hanone (DI BAH, THF,
-25 ©) yields the titI"¥ conpoulid: Hl\/S [M"= 288. Stage 132.3:

(Piperidin-1-yl)-(3-nitflo-5-trifluornethyl-phenyl)-nmethanone Prepared from
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1H NMVR (smmsubﬁ)snrredm 16 r8m811h<{r23 solgmqf :Bmsﬁlogw (#-repthylpigerazis;1-1 H),
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descri beCHGLEAMY) is ati@sd depwige ahg3hd mixture stlrred for 30 min in the ice bath whereby
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- acet arw
1H), 7.50 (d, 2H), 7.31 (s, 1H), 7.24 (s, 1H), 7.13 (m, 3H), 6.88 (d, 1H), 3.75 (s, HsC), 3.37

(s, 2H), 2.5-2.2 (m, 8H), 2.15 (s, HsC).
The starting materials are prepared as described in Example 87:

Stage 129.1: 3-Methoxy-4-(4-methyl-piperazin-1-yimethyl)-phenylamine

Hydrogenation of 3-methoxy-4-(4-methyl-piperazin-1-ylmethyl)-nitrobenzene (Raney Nickel,
THF) yields the title compound: MS: [M+1]" = 236; 'H-NMR (DMSO-de): 6.80 (d, 1H), 6.15 (s,
1H), 6.06 (d, 1H), 4.95 (s, 2H), 3.63 (s, HsC), 3.22 (s, 2H), 2.27 (sb, 8H), 2.10 (s, HsC).

Stage 129.2: 3-Methoxy-4-(4-methyl-piperazin-1-yimethyl)-nitrobenzene

Reduction of (4-methyl-piperazin-1-yl)-(4-nitro-2-methoxy-phenyl)-methanone (DIBAH, THF,
-75 °C — -40 °C) yields the title compound: MS: [M+1]" = 266; Anal.: CHN.

Stage 129.3: (4-Methyl-piperazin-1-yl)-(4-nitro-2-methoxy-phenyl)}-methanone

Prepared from 2-methoxy-4-nitrobenzoic acid and 1-methyl-piperazine (TPTU,
CH.Cl,/CHiCN, Et;N): MS: [M+1]" = 280; Anal.: CHN.



Reacti on of

N- (4- brononet hyl -3-tri fl uoronet hyl -phenyl)-2,2,2-trifluoro-acetam de (Stage
128. 3) wiwb oBloegt7ny| pi perazi ne gives the title conpound: MBCT[HWI)5634 384;
"HNWR (CDCI3): 8.0 (sb, HV), 7.8 (m 3H), 3.63 (s, 2H), 2.51 (sb, 8H),
2.43 (q, 2H), 1.09 (t, H3C). Exanple 13¥6-

N- (4- (6-Chl oropyrimdin-4-yl-oxy)-phenyl)-N -{5-trifluoronethvl-3-f(4

et hvl pi perazin-1-yl nmethyl ) 1-phenyl }-urea FFF N p/ Il ~N N/ N NJ HH
cl To anexﬁﬁ»p@oisb NOJ4utaL I Ryrifhucl
(Stage 2 E nTo .
(30 m) Edi%ere phosgene (2.32 nl of a 20 % solution in

t ol uene, 4. 39 rrm)l) in CH2CI2 (10 m ) is added dropwi se. The resulting
suspension is stirred for 1 h t henf#T t ered under exclusion of noisture
and the filtrate concetr@ in va ‘ (20 M) and NEt3 (0.64 m, 4.6
nmml ) is then added tof | e. te ooling in an ice bath,
3-(4-ethyl -pi perazi n- N rret Nt rTfl uoronet hyl - phenyl anmine (1.00 g,
3.48 mmol ) di ssol ved |nNTHE (20 m? i s added dropwi se and the reaction

m xture stirred for 30 m‘n at 0 Cand 2 h at rt. Then it is diluted with
wat er and AcCEt, the anueous | ayer separat ed off and extracted twice with
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168- 169 C' ; o1 H,
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materi al s_ are red as t age
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sol ut i on cohcentrated to yield the title compound: MS: [M+1]" = 513.

(3-am no-5-trifluoronethyl - phenyl) - (4-ethyl -pi perazin-1-yl)-nethanone (14.6
g, 48.5 mol) in THE (120 m ) under N2-atnosphere, a 1 M solution of

BH3- THF (Ekdmple 181} N-(4s(494lHiadp¢Hnlgniesy- N’ €3-triflIB RNt @ipesidnt1-r 1 ed
for 14 h ttﬁtl nd then 5 h at 65 C.  After cooling to rt, HCl conc./7H20
1:1 (2501&%—‘{—%&% d the mxture stirred for 15 h. The suspension is
filtered, the filtrate extracted 3 Eu: nes with AcOEt. The organic phases are
washed twice with 1 N HCl and then carded. The conbi ned aci di c phases

are nade basic . @ %/\O
T I
Nj/J P{ ”
: NH,

Hydrogenation of N-(4-(4-azidopyrimidin-6-yl-oxy)-phenyl)-N'-(3-trifluoromethyl-4-(piperidin-
1-ylmethyl)-phenyl)-urea (Example 130; 213 mg, 0.41 mmol) in the presence of 10 % Pd/C
(40 mg) in 10 ml of THF during 2 h at rt, filtration and concentration of the filtrate affords the
title compound: MS: [M+1]" = 487; "H-NMR (DMSO-ds): 9.09 & 8.92 (2s, 2HN), 8.03 & 7.93
(2s, 2H), 7.69 & 7.65 (2m, 2H), 7.47 & 7.03 (2d, 2x2H), 6.79 (s, 2H), 5.63 (s, 1H), 3.46 (s,
2H), 2.31 (m, 4H), 1.49 (m, 4H), 1.40 (m, 2H).

Example 132: N-(4-(4-Chloropyrimidin-6-yl-oxy)-phenyl)-N’-(3-trifluoromethyl-5-(piperidin-1-

yimethyl)-phenyl)-urea
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by addition of saturated Na2CO3 sol ution and extracted 3 tinmes wth AcOEt.
The organic |ayers are washed twice wwth water and brine, dried (Na2SO4)
and concewOriaed71 Col utm chromat ography (Si 02; AcOEt/ Et OACHHP0DE3634 1 - +
90:10:1) followed by extraction between 3 portions of AcCEt, 3 portions of
water and finally brine, drying (Na2SR7and concentration vyields the
title conpound as an oil: Ms: [ Mrl]+= 288; 1H-NVMR (CDClI3): 6.94 (s, 1H),
6.82 (s, 1 H, 6.78 (s, 1 H, 3.82 (sb, H2N), 3.46 (s, 2H), 2.51 (m 8H),

2.44 (q, T éé‘lme %?r?ugodﬁd is \’%par i 8 § oEx?m le 129; MS: [Wyl-sost -NMR

(3-Am no-o5-tri romet perazi n- anone
Hy dr ogen{&P«£»D)8.53 (s, 1H), 783 (s 1H) 58 (s, 1H) 754 (d 2H), 7.30 (s, 1H) 7.14 (d, 2H),

(3001 o761 TSI oPRGR o (o saigebmy L 1) - rethanone (16.5

filtration through <celite, concentration of the filtrate and

Cr sl Lraghidnd RABR G0 il SRR SRR T 108 0 M
3.99 (sb, H2N), 3.80 (m 2H), 3.44 (m 2H), 2.53 (m 2H), 2.46 (q, 2H),

2.40 (m §§J’c’i ] IS#I #%—fr‘iﬂuor&ﬁgthw%&) il -Amethvi)-phenylamine.

(3-Nitro UOTrOmnmet v - prenyt j-( a-et nyt -prperazrin-1-yl)-nmet hanone I n an
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The resulds) 6006418 62 i(311,(3bh,c5359 (satal),i3rR6/(3c2id), 2T35e(m, ke, e (ms4Hl, 4881 ved
in CHC irn(ilzl rﬂ) and added dropwi se to an ice cool ed solution of N

et hyl - etazine (12.7 m, 0.10 nmol) in CH2C12 (100 m ). After stirring for
1 h at |t the mxture is washed W|th a di luted solution of Na2CO3, 2
portions u. Iagers are re-extracted
twice w £t ) brec =4 Na2SO4) and

concentr a&eddctgjn\uf r(l;gpem-ﬂ |-le)I-(6 mt(mﬁ@mfhnbrmethalr:prmnyl) méhariolvk {DIBAFS IHF, -25 NVR

CDCl 3 8. 00 1 3.84 (m 2H), 3.43
Em 2H§ é)%?'d%ﬂ? % H‘2°'”“pé’“2i!§ '}‘13 ['\éﬁ)%f‘z 44 (gnS 2H),H)1. 12 (t,( 3H).H)V\o
03/ 099771 PCT/ EPO3/ 05634 -130 Exanpi e 135:

rlftuororrethvl 3-
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sol ution P@épa‘ied:fibmmnlﬁo(ﬁtnﬂﬁ@ﬂ’}éﬂi}@bénmB(l)d pméndﬂh@l(mu SROB/AREN,; 594
mg; 2.40 Et;N): MS: [M+1]" = 303; TLC R;= 0.27 (hexane/AcOEt 7:3).

Example 133: N-(4-(4-Chloropyrimidin-6-yl-oxy)-phenyD-N'-(3-trifluoromethyl-4-(4-ethyl-
iperazin-1-yimethyl)-phenyl)-urea

The title compound is prepared analogously to Example 128: MS: [M+1]" = 535; 'H-NMR
(DMSO-dg): 9.00 & 8.84 (2s, 2HN), 8.69 (s, 1H), 7.92 (s, 1H), 7.56 (m, 2H), 7.48 (d, 2H),
7.29 (s, 1H), 7.12 (d, 2H), 3.48 (s, 2H), 2.35 (m, 10H), 0.94 (t, H3C).

The starting materials are prepared as described in Example 128:

Stage 133.1: 3-Trifluormethyl-4-(4-ethylpiperazin-1-yimethyl)-phenylamine




mmol) in THE (2 m) is m xed under a N2-atnosphere with a solution of 3-
di met hyl am nonet hyl -5-tri fl uoronet hyl - phenyl am ne (Stage 135.2; 524 ny;

2. 40 mmolwoio/e9srher (10 m). Stirring at rt affords the PCTEPIZeSpOUN:
V5. [ MF1l] += 466. The starting materials are prepared as foll ows: Stage
135.1: 4- Chl oro- 6- (4-i socyanat o- phenoxy)i28pyri m di ne Apparatus: 2 litre
3-neck-roundbottle flask, dropping funnel, short Vigreux colum and
condenser. A phosgene solution (20 %in toluene, 118 m; 223 mml) diluted

with tol yepe &%Q,ﬂ?)tnﬂ{?g&N-[&'%Zl%ftﬁﬁﬁﬂ?ﬁi:ﬁ-ﬂ-ﬁmé i)%oknﬁl%ramws hetvRl Y - 20

C. Thenasolutlon l'or o rimdin- eé 3»/%2)' |ne§Stae211
18.52 g, as@amldﬁmvgs ithe fqthzc@nmoyndw [)VHﬁJ; = & NNB& -dgihée2 ing
suspensi f

bi ot 1T ac ot RIS (8 s (LaERae s YRt KEef) 228 (G2 ¢
phosgene Hg@G)-ut i on (20 %in toluene, 59 m) and tol uene (500 m) is added
dropwi se, followed by toluene (250 nl). The resulting clear solution (~
250 nml) in the reactlon vessel is cooI ed tort, filtered and the filtrate

concent r i3 . 1@ -iﬂknmthvlh&tlamww&uct on
t he Kug%kétgn‘r ppar at us (0.2 nbar 200 C) gives the title conpound as a
sol i C, MS [MH1] += 302 1H-NMR (CDCI 3): 8.57 (s, 1H), 7.17

(d, 2H) Rbag;t[])r(qf N- m—prons)rgshxlfa—trmugromegwhg@erw 2, az-tnﬂuoro-acetamlde (Stage

3-Dineth ! l

3~ ani no- RERAVRER SIKVREIElE SR (Y CoAGInG: 7 g 304; kR (oDCL)

di ssol ve®.qd (sbTHE), (72$)(m,r13|')) BS3r( e,cﬂht)ea 5\M($th 8&h").12fk$@l2\!rt)1 bﬂ9éff, HEBR- THF (26 m)
as described in Stage 134.1, yielding the title compound: Ms: [ Mtl]+= 2109.

St age 135. 3 3- Am no N N-di met hyl - 5-trifl uoronet hvl - benzam de WO 03/ 099771
BB ony im-4§/1-oxy)-phenyl)-N'-{5-trifluoromethyl-3-[(4-

(3-nitro- Y, : t hyl -benzam de (12.6 g, 48 mmol) in THE
(250 M)—MT%WE&&&%MGM LSRR noh- ckel (3 g), filtration through celite,
concentration of the filtrate and crystallization from hexane gives the
title compound: mp.: 154 C M5 JM1]+= 233; 1H NWMR (CD30D): 6.97 (s,

1H), 6.84 (s, 2H), 3.09 (s, 3H,FRM9 (s, 3H. Stage 135. 4:
(3-Nitro-N, N-di met hyl - 5- trlfluorothy am de In an ice bath under
| -Jbenzoi c acid (Lancaster; 11.8 g,

N2- at mosphere, 3-nig? qﬁ@af g@or
50 nmmol ), CJ—lZCIZ(ll\B.(?j x"3NdT Bp and oxalylchloride (7.0 m, 81

mml ) are nixed andgthen stiffréd for 2.5 h at rt. The resulting solution
is concentrated in vacuo. The residue is dissolved in CH2CI2 (170 m) and

added dr dpwingee-celdsalutier ot 4rif-cblorsupyitmigin-doyl-oxyl-ariline/(Stagend! . h Zﬁ:w’oi de
4.5 g, . ' ]
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stirring e mX eis cribe ge
134. 3, gintiohg 201Pe solution in toluene 4.39 mmol) in CH.Cl, (10 ml) is added dropwise. The

resulting suspension is stirred for 1 h, then filtered under exclusion of moisture and the
filtrate concentrated in vacuo. THF (20 ml) and NEt; (0.64 ml, 4.6 mmol) is then added to the
residue. After cooling in an ice bath, 3-(4-ethyl-piperazin-1-ylmethyl)-5-trifluoromethyl-
phenylamine (1.00 g, 3.48 mmol) dissolved in THF (20 ml) is added dropwise and the
reaction mixture stirred for 30 min at 0 °C and 2 h at rt. Then it is diluted with water and
AcOEt, the aqueous layer separated off and extracted twice with AcCOEt. The organic phases
are washed with water and brine, dried (Na,SO,4) and concentrated. Column chromatography
(SiO2; AcOEY/EtOH/Et3N 90:10:2 — 80:20:2) and crystallization from ether affords the title
compound: m.p.: 168-169 °C; MS: [M+1]" = 535; 'H-NMR (CD;OD): 8.54 (s, 1H), 7.82 (s,
1H), 7.60 (s, 1H), 7.54 (d, 2H), 7.30 (s, 1H), 7.14 (d, 2H), 7.09 (s, 1H), 3.60 (s, 2H), 2.57 (m,
8H), 2.47 (q, 2H), 1.12 (t, 3H).

The starting materials are prepared as follows:



title conpound as an oil: M [M1]+= 263; 1H NWR (CDClI3): 8.53 (s, 1H),
8.47 (s, 1H), 8.03 (s, 1 H), 3.18 (s, 3H, 3.04 (s, 3H. Exanple 136: The
f ol | owi ngwomapearnds of Table 11 can be prepared anal ogousIPZTIEPO3/b634
described procedures: R3 N o/ ( RR N%HHRL Table 11: R3 RL rl~ HPLC
tRmp. [C M5 Anal. HNR2 [mn] [M1l429-System 3 a) ~N* N=N-N- 490 CHN NV
H20 b) Mao,, NH2 464 CHN c¢) N=N-N 11.3 461 d) NH2 7.6 435 HNoe) FFF
NEN-N- 11.4 542 f) | NN NH2 8.0 516 g) HN NHCH3 8.4 530 WD 03/099771
PCT/ EP03/ 05634 -132 h) I NN N=N-N- 475 1) HN o NH2 8.1 449 j) N=N-N 9.4
490 k) HN NH2 6.4 464 1) NHCH3 6.8 478 n) FF F N=EN-N 12.7 513 n) NH

9. 2 487 SidNE 134IM: B-(¥Ehyl-pifdrbZBH3-vin&h @b b-trifludForfethyibpHeniamiie 9 542
To a solution of (3-amino-5-trifluoromethyl-phenyl)-(4-ethyl-piperazin-1-yl)-methanone (14.6
g, 48.5 mmol) in THF (120 ml) under N-atmosphere, a 1 M solution of BHs THF (145.5 ml)
is added dropwise (exothermic). The mixture is stirred for 14 h at rt and then 5 h at 65 °C.
After cooling to rt, HCI conc./H,O 1:1 (250 ml) is added and the mixture stirred for 15 h. The
suspension is filtered, the filtrate extracted 3 times with AcOEt. The organic phases are

washed twice with 1 N HCI and then discarded. The combined acidic phases are made basic
by addition of saturated Na,COj; solution and extracted 3 times with AcOEt. The organic
layers are washed twice with water and brine, dried (Na,SO,) and concentrated. Column
chromatography (SiO,; AcCOE{/EtOH/NH; 95:5:1 — 90:10:1) followed by extraction between
3 portions of AcOEt, 3 portions of water and finally brine, drying (Na,SO,) and concentration
yields the title compound as an oil: MS: [M+1]" = 288; "H-NMR (CDCls): 6.94 (s, 1H), 6.82 (s,
1H), 6.78 (s, 1H), 3.82 (sb, H.N), 3.46 (s, 2H), 2.51 (m, 8H), 2.44 (q, 2H), 1.10 (t, 3H).

Stage 134.2: (3-Amino-5-trifluoromethyl-phenyl)-(4-ethyl-piperazin-1-yl)-methanone

Hydrogenation of (3-nitro-5-trifluoromethyl-phenyl)-(4-ethyl-piperazin-1-yl)-methanone (16.5
g, 50 mmol) in ethanol (300 ml) in the presence of Raney-Nickel (3 g), filtration through
celite, concentration of the filtrate and crystallization from hexane gives the title compound:
m.p.: 104 °C; MS: [M+1]"= 302; "H-NMR (CDCl,): 6.96 (s, 1H), 6.91 (s, 1H), 6.83 (s, 1H),
3.99 (sb, HzN), 3.80 (m, 2H), 3.44 (m, 2H), 2.53 (m, 2H), 2.46 (q, 2H), 2.40 (m, 2H), 1.12 (t,
3H).

Stage 134.3: (3-Nitro-5-trifluoromethyl-phenvl)-(4-ethyl-piperazin-1-yl)-methanone

In an ice bath under Nx-atmosphere, 3-nitro-5-trifluoromethyl-benzoic acid (Lancaster; 11.8
g, 50 mmol), CH,Cl, (150 ml), a few drops of DMF and oxalylchloride ( 7.0 ml, 81 mmol) are
mixed and then stirred for 3 h at rt. The resulting solution is concentrated in vacuo. The
residue is dissolved in CH,Cl, (170 ml) and added dropwise to an ice cooled solution of N-
ethyl-piperazine (12.7 ml, 0.10 mol) in CH2Cl, (100 ml). After stirring for 1 h at rt, the mixture
is washed with a diluted solution of Na,CO3, 2 portions of water and finally brine. The
aqueous layers are re-extracted twice with AcOEt, the combined organic phases dried
(Na;SO,) and concentrated giving the title compound as an oil: MS: [M+1]" = 332; '"H-NMR
(CDCly): 8.53 (s, 1H), 8.44 (s, 1H), 8.00 (s, 1H), 3.84 (m, 2H), 3.43 (m, 2H), 2.57 (m, 2H),
2.48 (q, 2H), 2.44 (m, 2H), 1.12 (t, 3H).



"q) " NH2 8.4 516 r) HNNHCH3 8.6 530 s) FF F NHCH3 9.0 501 No HN 1)
N=N-N 187-188 HN U FFF NHCH3 VN HNN NH2 w F F F NHCH3 461
HN NH2 44¥0 0g)p9F7F F NH-CH3 N~ ON, Z HN NH2 Exanpl e 137PCT/EP03/05634

()-trans-N-(4-(4-Am nopyri m di n-6-yl - oxy) - phenyl)-N -(2-phenyl -cycl opropyl)

- urear,

X)

n~i 'k NHH NH2 The title-cggpound is prepared anal ogously to

Exanpl es descri bed above: Ms: [M+l] += 362; 1H NVR (DMSO-d6): 8.52 & 8.03

(2s,

2H),

7.39 (d, 2H), 7.24 (m 2H), 7.12 (m 3H), WD 03/099771

PCT/ EP03/ 05634 -133 6.98 (d, 2H), 6.75 (s, H2N), 6.68 (s, 1 H), 5.61 (s,

H, 273 (m 1H, 1.95 (m lH) 1.15(m 2H) . Exanpl e 138:
N- Met hy| Efarhgle(185{ H-(4-36{Chi DN +iDtrilwetdmeth
phenoxy}

HHF

1-[4-(2-chl oro-pyrimdin-4-yl oxy) ¥

t hyl -
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A solution of 4-chloro-6-(4-isocyanato-phenoxy)-pyrimidine (Stage 135.1; 524 mg; 2.40
mmol) in THF (2 ml) is mixed under a No-atmosphere with a solution of 3-
dimethylaminomethyl-5-trifluoromethyl-phenylamine (Stage 135.2; 524 mg; 2.40 mmol) in
ether (10 ml). Stirring at rt affords the title compound: MS: [M+1]" = 466.

The starting materials are prepared as follows:

Stage 135.1: 4-Chloro-6-(4-isocyanato-phenoxy)-pyrimidine

Apparatus: 2 litre 3-neck-roundbottle flask, dropping funnel, short Vigreux column and
condenser. A phosgene solution (20 % in toluene, 118 ml; 223 mmol) diluted with toluene
(800 ml) under Np-atmosphere is cooled to approximately -20 °C. Then a solution of 4-(6-
chloro-pyrimidin-4-yl-oxy)-aniline (Stage 21.1; 18.52 g, 83.6 mmol) in CH,Cl, (400 ml) is
added dropwise. The resulting suspension is heated to distil off approximately 400 ml of .
solvent. Distillation is continued (boiling point: 110 °C), while a mixture of phosgene solution
(20 % in toluene, 59 ml) and toluene (500 ml) is added dropwise, followed by toluene (250
ml). The resulting clear solution (~ 250 ml) in the reaction vessel is cooled to rt, filtered and
the filtrate concentrated in vacuo. Distillation of the resulting waxy crude product on the
Kugelrohr apparatus (0.2 mbar, 200 °C) gives the title compound as a solid: m.p.: 103 °C;
MS: [M+1]" = 302; "H-NMR (CDCls): 8.57 (s, 1H), 7.17 (d, 2H), 7.10 (d, 2H), 6.95 (s, 1H).

Stage 135.2: 3-Dimethylaminomethyl-5-trifluoromethyl-phenylamine

3-Amino-N,N-dimethyl-5-trifluoromethyl-benzamide (2.0 g; 8.6 mmol) dissolved in THF (20
ml) is reduced with a 1 M solution of BH; THF (26 ml) as described in Stage 134.1, yielding
the title compound: MS: [M+1]"= 219,

Stage 135.3: 3-Amino-N,N-dimethyl-5-trifluoromethyl-benzamide

nyl ) urei doj -
OO/ | N fNAF

1

enyl]-3-(4-piperidin-1-yl-3-trifluorone



phenyl)-urea (conpound of Exanple 79; 140 nol, 0.285 nmol) and of
C- (4- am no- phenyl ) - N-net hyl - met hanesul f onam de (855 ng, 4.27 mml) in
et hanol (WOrBAY977Es stirred in a sealed tube at 60 C for PCTHPOANGIces
evaporating the solvent, the reaction mxture is flash chromatographed
(silica gel, 2.5 x 45 cm hexane/ AcOEt1311:1 - 1:2) to give conpound of
Exanpl e 138 as a beige solid: MrH = 655.8; Rf (Hexane/AcOeEt = 1:1): 0.319;
HPLC. 6.65 mn (System 1l). Conpounds of Exanples 139 and 140 are

B by
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H HF WO 03/099771 PCT/ EPO3/ 05634 -134

1-[4-(6-Chl oro-pyrimdin-4-yl oxy) - phenyl ] -3-[ 3-

(4- met hy$Stage 1856 4z (3Niroy N-Gintethivi-Sinflunmeh éthll-beneamide- urea 140 \ o \ o / M+H
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dimethylamine hydrochloride (4.5 g, 55 mmol) and NEt; (21 ml; 0.15 mol) in CH,Cl, (100 ml).
After stirring for 15 h at rt, the mixture is worked up as described in Stage 134.3, giving the
title compound as an oil: MS: [M+1]" = 263; 'H-NMR (CDCly): 8.53 (s, 1H), 8.47 (s, 1H), 8.03
(s, 1H), 3.18 (s, 3H), 3.04 (s, 3H).

Example 136: The following compounds of Table 11 can be prepared analogously to the

R3
SacRwe!
"%T NN

H H
R1

described procedures:

Table 11:
R3 R1
@ HPLCtx | mp.[)C]| MS | Anal.
HN R2 [min] [M+1]"
System 3
a) NS | N=NENT 490 CHN
9 o
2
b) HNCE°/ NH, 464 CHN
c) O N=NEN 1.3 461
d) Q" NH, 7.6 435
HN o’
e) el N=NEN" 11.4 542
) N NH, 8.0 516
(N
g) |m~ 3 | NH-CHs 8.4 530




Structure Anal ytical data 141 | MrH = 502.0; Rf N CH2CI 2/ MeOH = 9:1):
HPLC: 3.98 min (System1). N HN ~ YOIl \ ObYN/ F NNHHF F

zerop
w s D

(6 NeORglogaTrno- pyri m di n- 4-yl oxy) phenyl ] - PCT/EP03/05634
-(4-net hyl - pi perazin-1-yl)-5-trifluoronmethyl- phenyl]-urea 142 \ o\ o
H = 509.9; R N1 | F hexane/ AcOEt -432-1): [/ N~N 0.17; HPLC. 6.37 mn
HHF (System 1) NH F 0 1-{4-[2-(3-Mthoxy-phenyl am no)-pyrim di n-4-
yl oxy] - phenyl }-3-(4-nmethyl -3-trifluoromethyl- hen | -urea WO 03/099771
PCT/ EPO3/6563 13543 g WH =568 R ri—tiThexamefActEt——1:2): Y
HHF)a" PEq. 1%6 BENFN [\ NH F (System1). 48 -0 0
1- (4- Methyliy 3-|t 5 Ir tihyinmphenyl ) 83- {441 2- 449
j =NENT 9.4 490
Dol OO e
k) HN ? NH, 6.4 464
) NH-CH, 6.8 478
m) FOUF N=NENT 12.7 513
n) /E;;\/ NH, 9.2 487 CHNF
HN O H,O
0) NH-CH3 9.6 501
p) rlF N=NENT 10.9 542
q) E;VO’\ NH, 8.4 516
r) HN NH-CH3 8.6 530

s) rEr NH-CH, 9.0 501
N
Bj O
t) J@k N=NZ=N" 187-188
u) rEF NH-CHs
E/j N
HN N NH,

V)
w) rF NH-CH4 461
EB |
X) N M~ NH, 447
y) Eﬁ NH-CH
N
z) HN s NH,

Example 137: (+)-frans-N-(4-(4-Aminopyrimidin-6-yl-oxy)-pheny)-N'-(2-phenyl-cyclopropyl)-

My i ,<1©
SRen
NH,

The title compound is prepared analogously to Examples described above: MS: [M+1] =
362; "H-NMR (DMSO-dg): 8.52 & 8.03 (2s, 2H), 7.39 (d, 2H), 7.24 (m, 2H), 7.12 (m, 3H),

urea



(3,4, 5-trimethoxy-phenylam no)-pyrimdin-4- lox -hen | -urea Conpounds of
Exanpl es 144-151 are forned by urea fornmation between the correspondi ng
ani | i nes wWod349974t am no- phenoxy) - pyri m di n- 2-yl am ne ( ExawpraPoids34+ 146)
and [ 6-(4- am no-phenoxy)-pyrimdin-4-yl]-methyl-am ne (Exanples 147 -
151), respectively, analogously to thel33r-eparation of conpound of Exanple
35. Structures and analytical data are given in Table 14. Table 14: Ex.
Structure Analytical data 144 HZNM /o laN o M+H = 471.8; Rf \~

(AcCet/h 1 Na % 2 1). F
(Ao (6%@‘@%&6'?% A 6 o & ﬂ_lp}hér?1 :?ng;l)(§ﬁ?mmllq) 168, Y $ 48!

met hyl - 322H).4 f | uor onet hyI phenyl] urea 145 1 MtH = 487.9; Rf N

(CH2Ch/ MeOH/NH3 = C 8:2:0.1): 0.20; HPLC. N 3.78 min (System1l). HzN I
yOla ObY N/NNK F HHF F

1-[4-(6- Axa L h-MethyKdey 4 rid4r81-[vB3-tr|fIuorometth-Dhenvl)ureldo]-
(4- et hy phen@at-py prviind)rphehylbme BiEie -urea WO 03/099771
PCT/ EPO3/ 05634 -136 146 MiH = 466. 9 N HZ N )aN ONN\/N~NF HHF

F 1-[4-(6-Am no-pyrim din-4-yl oxy)-phenyl]-3-(3
QA@

A suspension of 1-[4-(2-chloro-pyrimidin-4-yloxy)-phenyl]-3-(4-piperidin-1-yl-3-trifluoromethyl-

\N
H

O§}o:0

phenyl)-urea (compound of Example 79; 140 mol, 0.285 mmol) and of C-(4-amino-phenyl)-
N-methyl-methanesulfonamide (855 mg, 4.27 mmol) in ethanol (5 mL) is stirred in a sealed
tube at 60 °C for 27 h. After evaporating the solvent, the reaction mixture is flash
chromatographed (silica gel, 2.5 x 45 cm, hexane/AcOEt = 1:1 -> 1:2) to give compound of
Example 138 as a beige solid: M+H = 655.8; R (Hexane/AcOEt = 1:1): 0.319; HPLC: 6.65
min (System 1).

Compounds of Examples 139 and 140 are synthesized in analogy to the preparation of
compound of Example 35 by urea formation between the corresponding chloro-
pyrimidinyloxy-phenylamines and the substituted 3-trifuoromethyl-phenyl amines by means
of triphosgene. Sturctures and analytical data are given in Table 12.

Table 12:
Ex. Structure Analytical data
139 l M+H = 506.9/508.9; R;
N CH,Cl,/MeOH = 9:1):
0.21; HPLC: 5.31 min
(System 1).
N

NN P
\% N N
H H




pyridin-2- I-5-trifluorometh |- hen | urea 147 N HNO I
HHF F 1-[4-(6-Methylam no-pyrimdin-4-yl oxy)-phenyl]-
3- (3- pyrivapr3@yt 5-tri f1 uor onet hyl
Rf (hexane/ AcCEt 2:1): 0.24; HPLC. 6.00 mn
N~NF HHF HNF 1-(3,5-Bis-trifl uor-oiddt-hyl
rimdin-4-1ox -hen | -urea 149 ~\ 0\ 0 MtH = 415.9; Rf
1:4): NN'J~ N F 0 23; HPLC: 5.51 min HHF (Systeml)

\' 0O \\/N/

0 (System1l).
Lo

= Anal

1n

N~ NF

-phenyl)-urea 148 F FPEI/EWIN363471. 8;
r,~Y-o NN
-phenyl )-3-[4-(2- meth | am no-
(hexane/ AcOEt

C. HN\\

F 57.65 7“(“5‘775 H——I={4-(2=ethylanno-pyT
4.21 % ($.35 ¢ 1-44(6- Chlofarpyriraiding4-goxy)iphenyl-didet h
(16.78 99 . 150| (4-methyi-piperazip4l-g)- Smﬁﬂuqmtawe/ AcO
HPLC: 5.07 min Phﬁmm-ufﬁlstem 1): Anal.: C HNF

moirn=4- yluxy)-pn
| -hen | -urea 16.85
=i 1:4): ,J~ F O.
55. 73 % (55. 43'%

R

0.22; HPLC: 7.31 min
(System 1).

4.32 %(414@ Oa) ol 4- thoxy3tr|flurorreth
no- | B-4- ‘ -u
Ifi{fﬁ Coe,
N
H F

(16.16 9.
05634
1—[4-(2-Chlorq-pyrimidin-4-y|oxy)-pheny|]-3—(4-

nyl ] -

2 %

21;
H \
15.90 %

PCT/ EPO3
methyl-3-trifluoromethyl-phenyl)-urea

Compounds of Examples 141 — 143 are synthesized analogously to the preparation of
compound of Example 138. Structures and analytical data are given in Table 13.

Table 13:
Ex. Structure Analytical data
141 | M+H = 502.0; R¢
N CH.Cl,/MeOH = 9:1):
0.09; HPLC: 3.98 min
(System 1).
I N
HN o}
X o]
NN NN
H H F
F
1-[4-(6-Methylamino-pyrimidin-4-yloxy)phenyl}-
3-[3-(4-methyl-piperazin-1-yl)-5-trifluoromethyl-
phenyll-urea
142 M+H = 509.9; Rs

hexane/AcOEt = 1:1):
0.17; HPLC: 6.37 min
(System 1).

NO\Q 0
N F
YN N/“\N
H H F
NH F

O_
1-{4-[2-(3-Methoxy-phenylamino)-pyrimidin-4-
yloxy]-phenyl}-3-(4-methyl-3-trifluoromethyl-
phenyl)-urea




-137 151 M+H = 417.9; Rf (hexane/AcCeEt = 1:4): ~\ laN p /0.24; HPLC. 5.53
mn | | I ~(Systeml); Anal.: C NN~NF 57.56 % (57.55 %9, H HHF
4.43 % (4wWB8H389977N: HN. F 16.47 % (16.78 9. PCT/EP03/05634
1-[4-(2- Met hyl am no- pyri m di n-4-yl oxy) - phenyl]- 3- 3-neth |-5-trifluoroneth
| - hen | -urea 6-(4-Am no-phenoxy) - pvrdi 85 n- 4-yl am ne (conmpound of Stage
144.1): Conpound of Stage 56.1 (2.0 g, 9.725 nmmol) dissolved in acqueous
NH3 (25 % 80 m-) and EtOH (60 rrL) is stirred in a sealed tube at 80 C
for 23 hi—AfterTevaporating rne SOl vent UnNder reguced pressure omla water

bath at 404&, the resi phe¢d MHLT BPS.&: Bel , 5.5 x 65
cm CH2Cl2/ MeOH! = 9: 1) W\z/\% agq= | hexanefAeQELIBE  [sol i d:
MrH = 208.0:; ' H NMWR (E 7B0 0.18; HR:E: 6:88imip| )|, 6. 74
(d, 9 Hz] 2H phenyl), 70 (s, 2H N 6. Fo(System 12H, phenyl]), 5.51
(s, 1 H |pyrim jrg ‘ 03 (s, 2H, NH2) Rf (CHRCl 2/ MeCH = 9:1): 0. 37;

HPLC. 3. 75 mn (Syst
(Compoung of St age ¥46

) 3-Pyridin-2-yl-5-trifluoronethyl-phenyliam ne
1): The title conpound is synthesized via Stjille

coupl i nglanal og )usPy te-the pr ocedure of Zhang et al., Synthetic Qommun.
31 (8), 1129- 11B9-(4R8-33rifiBrodety ezt rifluoride (600 nm,

2. 44mmol }, 2-tr Blighathoxy- pﬁé’ﬁyléihrﬁ HﬂdrﬁA-Z 69 nmmol ), and .
tetrakistri pheny M%@hﬂ}ﬂﬁ@ | adi um ( 245 mol ) dissolved in THE
(10 m -) TSTSTI red under Ar at 90 C ror ) [Eer concentrating under
reduced pressure the reaction mxture is flash chrorrato raﬁhed (silica

gel , Gonppusds ofexareples 14has1 areformed by ureg feimatiop batwaend efsorr@pagémua 1

isH)a yel 'a‘PrW?Qé hnd M’(hamu%i@wén %JNM%M%:MH% (ERY 9@14 34@)”%@36 (z? 0
5.73 ( s/ mmtphwy) pmdln-%ylhmethyhamws(ﬁwmps 1 ﬁ@x am?@ﬁsatafem =

2:1): blegbday o @ e ohlor BYIbEIAH &F Ealipls 88t of

St age L aEm @g Rpéb%?é*sré’ gompgui orF 28deg§§w°ﬂﬁ€%gdr s'iéoi’iEv]%W%
MeOH/ THFGQ'elglvﬁllllnl'?hﬂ 4. s hydr ogenated (1 atm) in the presence of
Raney-N during 8 h. After evaporating the solvent wunder reduced pressure,
the residue is flash chromatographed (silica gel, 5.5 x 60 cm
AcCEt / hexane =1:1) to give conpound of Stage 148.1 as a beige solid: MtH =
217.0; 1H NWMR (400 MHz, DMSO-d6): 8.04 (s, 1 H, NH), 6.93 (s/broad, 1 H,
pyrrmnrqu ? 6.75 (d, 9 0 Hz,

ble 14:
EX. Structure Analytical data
144 H,N N 0 o M+H =471.8; R;
| )J\ (AcOEt/hexane = 2:1):
NN N N F 1 0.24; HPLC: 5.60 min
H H ! F | (System 1).

1-[4-(6-Amino-pyrimidin-4-yloxy)-phenyl]-3-(4-
methyl-3-trifluoromethyl-phenyl)-urea
145 | M+H = 487.9; R;

N (CH.Clo/MeOH/NH; =

8:2:0.1): 0.20; HPLC:
N
H,N o}
N 0
N N
H H F

3.78 min (System 1).
F

1-[4-(6-Amino-pyrimidin-4-yloxy)-phenyl]-3-[3-
(4-methyl-piperazin-1-yl)-5-trifluoromethyl-
phenyll-urea




WD 03/099771 PCT/ EPO3/ 05634 - 138 2H, phenyl), 6.53 (d, 9.0 Hz, 2H,
phenyl), 5.85 (mbroad, 1 H, pyrimdinyl), 5. .03 (s, 2H NH2), 2.66

(s/ broad,wets/odsyy Rf (AcCEt/hexane =1:1): 0.12; HPLC: 3. ®OTrEPN3/($y6tem 1).
Met hyl - [ 4- (4-ni tro- phenoxy) - pvri m di n- 2- él | -am ne (conpound of Stage

148. 2) . Conmpound of Stage 148.3 (2 g, 5 mol) is stirred in McNH2 (30 %
in EtOH, 40 nL) at rt for 50 mn. After evaporating the sol vent under
reduced pressure, the residue is flash chronmatographed (silica gel, 5.5 x
60 cm AcCEr/hexane =1: 1) to gi ve compound of St al\%e 148 Z as a white
solid: N##b= 247.1: Rf (AcOEt/hexane =1.): 6960 nin (System
1). 2-Chl oro-4-(4- nltro phenoxy) - pyri ife (conpound of St age 148|3): The
title cgnpound is synthesized anal ogo Nto theg preparation conmpolind of
Stage 24.5: M-H = 252.0/253.8; HPLC 5 97 mn ([System1); 'H NVR (400 MHz,
DMSO- d6)|: 8. 671 H; 5 , L H pyrim 8 35 (d, 9.0 Hz, 2H
phenyl),i 7.55{(d, . B pbhenyl ), 5.5 Hz, 1H, pyrimdinyl).
4- Met hoxy- 3-trii fl urw\gnlet hv i npdund of Stage 149.1):|The
title cgnpound i s prepared from hoxy 4-Imet rlo- 2-tri fl uor onet hyl - benzene
(1 g, 4./43 nmol) by hydrogenati on - 1.4 %ar)j in the presence of
Raney- Ni| (0.3 gM%(ﬁ-Ammpyamldw-4)ylowhplnefgll135(3h The product is isolated by
filtratijon of |tdyddinayti-tiflusromedndpbenyhwsea Hyfl d and evaporation of the
sol vent r [reduced pressure to give corrpound of Stage 149.1 as a beige
solid: NWH'= 191.9; Rf (AcOEt/hexane ): 0.33. Exanple 152:
1444644-iMet hoxv- phenyl am no) - pvri m di | oxyl -jphenyl }-3-[4-(2-nmef hyl -

i m dazol|-1-yl)|-3-trifluoromethvl -phenyNz=lirea Dl HI~ 0 N\%F HMHF The
title conpound ils synt heS| zed anal ogouslly to the preparation of compound of
Exanpl e | 47 by
[ 6- (4- ani no- ph I ]-( pt hoxy-{phenyl)-am ne (Stage 47.1)
and 4-( 2- et hy i wthyl - phenyl am ne (Stage 152.1):
M:H = 575.8; HPLC: 4.73 nin (Sy#t em"'l Rf (AECHt/ hexane =1:1): 0. 33;

HNVR (1400 Wo Eﬁl-(%%\%etﬂ%lar%ﬁg Eﬁ%él(r)\%ﬁ )%oxy) p%er?yl]-
3-(3-pyridin-2-yl-5-trifluoromethyl-phenyl)-urea

MQL

\

1-(3,5-Bis-trifluoromethyl-phenyl)-3-[4-(2-
methylamino -pyrimidin-4-yloxy)-phenylj-urea

149 \©\ M+H = 415.9; R
(hexane/AcOEt = 1:4):
N / N J\ 0.23; HPLC: 5.51 min

(System 1); Anal.: C:
\ 57.65 % (57.55 %), H:
4.21 % (4.35 %), N:
16.52 % (16.78 %).

148 M+H = 471.8; R
(hexane/AcOEt = 2:1):
0.24; HPLC: 6.00 min

(System 1).

1-{4-(2-Methylamino-pyrimidin-4-yloxy)-phenyi]-
3-(4-methyl-3-trif|uoromethyl-phenyl)—urea

150 M+H =431.9; Ry
(hexane/AcOEt = 1:4):
N / N )J\ 0.21; HPLC: 5.07 min

(System 1); Anal.: C:
55.73 % (55.43 %), H:
\ 4.32 % (4.19 %), N:
1-(4-Methoxy-3-trifluoromethyl-phenyl)-3-[4-(2- | 15.90 % (16.16 %).
methylamino-pyrimidin-4-yloxy)-phenyll-urea




MHz, DMSO-d6): 9.33 (s, 1 H), 9.29 (s, 1 H, 894 (s, 1 H, 824 (s, 1 H,
8.14 (s, 1 H, 7.71 (d, 9.0 Hz, 1 H phenyl-CF3), 7.52 (d, 8.5 Hz, 2H),
7.44 (d, wo®3m9770 H, phenyl-CF3), 7.39 (d, 8.5 Hz, 2H), PCTEP0F/63634 H),
7.11 (d, 8.5 Hz, 2H), 6.86 (d, 8.5 Hz, 2H), 5.94 (s, 1 H, pyrimdinyl),
3.71 (s, 3H, CH3-O, 2.04 (s, 3H, CH3-13ddazolyl).

4-(2-Methyl -imdazol -1-vi)-3-trifluoronethyl -phenyl am ne (conpound of Stage
152.1): The title conpound is generated from 2-nethyl -1

- (4- ni t po=2=tiHHuoorometthyt=phenyt )=t T dazqt e (Stage 152. 2) by
hydr ogenddilon|i n the presence of Raney-[Ni in NE(}MﬂéJFiﬂg-gLﬁfh at ft: Rf
mp. = 21ihexane/AcOEL = 1:4):

(MeOH CHR2CI 2 F 1:5): B. 42, MH = 242.0; :
2- Met hy|-1-(4-T‘%\.i%i- » Spr ong anyl ) - 1HHO-24: dEASH &.9®Rpound of
Stage 142.2): [The tjtle [tonpbundlli s preps

nitr
P’ ed Ry He¥stemgl); Anal.: C:

1- br onp-{4- ni t 102 ri f | uorghetkyl “enzere anq 2-| 5kl (57 $8Jak bl:e bet ween
100 - 150 C ddring 15 h: MrH =H272H0; Rf (MEOR Q48 % 436 %).N: 0.60. In
accordarjce wi th the. met hods descri bed herei nbef qri®:4% %e(16dB%Wi ng ¢onpounds

[ Exanpl gs 15361)1-[4-(é5hﬁéﬁwlammotpbyrﬁ1h&nw'—bH@rﬁVl]S given in Table 15, |are
prepared: Tablagslpethils-fAfluotontetid-phénfi=lited F H H F F Exanple R1}R2 153
a) V\NOA H D)y NN S5-N"~N_H W 037099771 PCIT/ EP037/05634 -140 C) NN H

d / NN4-NN He) WNAN4-NN H
6-(4-Amino-phenoxy)-pyrimidin-4-ylamine (compound of Stage 144.1):

Compound of Stage 56.1 (2.0 g, 9.725 mmol) dissolved in acqueous NHs (25 %, 80 mL) and
EtOH (60 mL) is stirred in a sealed tube at 80 °C for 23 h. After evaporating the solvent
under reduced pressure on a water bath at 40 °C, the residue is flash chromatographed
(silica gel, 5.5 x 65 cm; CH,Cl,/MeOH = 9:1) to give compound of Stage 144.1 as a white
solid; M+H = 203.0; "H-NMR (400 MHz, DMSO-ds): 8.01 (s, 1H, pyrimidinyl), 6.74 (d, 9 Hz,
2H, phenyl), 6.70 (s, 2H, NHy), 6.57 (d, 9Hz, 2H, phenyl), 5.51 (s, 1H, pyrimidinyl), 5.03 (s,
2H, NH,); R¢ (CH,Cl/MeOH = 9:1): 0.37; HPLC: 3.75 min (System 1).

O

3-Pyridin-2-yI-5-trifluoromethyl-phenylamine (Compound of Stage 146.1):

The title compound is synthesized via Stille coupling analogously to the procedure of Zhang
et al., Synthetic Commun. 31 (8), 1129-1139 (2001) 3-amino-5-bromo-benzotrifluoride (600
mg, 2.44mmol), 2-tributylstannyl-pyridine (1.0 g, 2.69 mmol), and tetrakistriphenylphosphin
palladium (282 mg, 0.245 mmol) dissolved in THF (10 mL) is stirred under Ar at 90 °C for 7
d. After concentrating under reduced pressure, the reaction mixture is flash
chromatographed (silica gel, 2.6 x 46 cm, AcOEt/hexane: 1:2 -> 2:3) to give compound of
Stage 146.1 as a yellow oil: M+H = 239.1; 'H-NMR (400 MHz, DMSO-d;): 8.64 (d, 5.0 Hz,
1H), 7.82 (m, 2H), 7.54/7.45 (s/s, 1H/1H), 7.36 (m, 1H9, 6.90 (s, 1H), 5.73 (s/broad, 2H);
HPLC: 3.49 min (System 1); R (hexane/AcOEt = 2:1): 1.5.

[6-(4-Amino-phenoxy)-pyrimidin-4-yl]-methyl-amine (compound of Stage 148.1):
Compound of Stage 148.2 (1.28 g, 5.2 mmol) dissolved in MeOH/THF (45 mL/15 mL) is
hydrogenated (1 atm) in the presence of Raney-Ni during 8 h. After evaporating the solvent

under reduced pressure, the residue is flash chromatographed (silica gel, 5.5 x 60 cm;
AcOEt/hexane =1:1) to give compound of Stage 148.1 as a beige solid: M+H = 217.0; H-
NMR (400 MHz, DMSO-dg): 8.04 (s, 1H, NH), 6.93 (s/broad, 1H, pyriminidyl), 6.75 (d, 9.0 Hz,
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2H, phenyl), 6.53 (d, 9.0 Hz, 2H, phenyl), 5.85 (m/broad, 1H, pyrimidinyl), 5.03 (s, 2H, NHy),
2.66 (s/broad, 3H, Me); R; (AcOEt/hexane =1:1): 0.12; HPLC: 3.60 min (System 1).

Methyl-[4-(4-nitro-phenoxy)-pyrimidin-2-yll-amine (compound of Stage 148.2):
Compound of Stage 148.3 (2 g, 7.95 mmol) is stirred in MeNH, (30 % in EtOH, 40 mL) atrt
for 50 min. After evaporating the solvent under reduced pressure, the residue is flash

chromatographed (silica gel, 5.5 x 60 cm; AcOEt/hexane =1:1) to give compound of Stage
148.2 as a white solid: M+H = 247.1; R; (AcOEt/hexane =1:1): 0.23; HPLC: 3.60 min
(System 1).

2-Chloro-4-(4-nitro-phenoxy)-pyrimidine (compound of Stage 148.3):

The title compound is synthesized analogously to the preparation compound of Stage 22.5:
M+H = 252.0/253.8; HPLC: 5.97 min (System 1); '"H-NMR (400 MHz, DMSO-d6): 8.67 (d, 5.5
Hz, 1H, pyriminidyl), 8.35 (d, 9.0 Hz, 2H, phenyl), 7.55 (d, 9.0 Hz, 2H, phenyl), 76.32d, 5.5
Hz, 1H, pyrimidinyi).

4-Methoxy-3-trifluoromethyl-phenylamine (compound of Stage 149.1):

The title compound is prepared from 1-methoxy-4-nitro-2-trifluoromethyl-benzene (1 g, 4.43
mmol) by hydrogenation (5 = 1.4 bar) in the presence of Raney-Ni (0.3 g) in MeOH (20 mL)
during 15 h. The product is isolated by filtration of the reaction suspension over Hyflo and
evaporation of the solvent under reduced pressure to give compound of Stage 149.1 aé a
beige solid: M+H = 191.9; R; (AcOEt/hexane = 1:1): 0.33.

Example 152: 1-{4-[6-(4-Methoxy-phenylamino)-pyrimidin-4-yloxyl-phenyi}-3-[4-(2-methyl-
imidazol-1-yl)-3-trifluoromethyl-phenyl}-urea

The title compound is synthesized analogously to the preparation of compound of Example
47 by urea formation with [6-(4-amino-phenoxy)-pyrimidin-4-yi]-(4-methoxy-phenyl)-amine
(Stage 47.1) and 4-(2-methyl-imidazol-1-yl)-3-trifluoromethyl-phenylamine (Stage 152.1):
M+H = 575.8; HPLC: 4.73 min (System 1); R; (AcOEt/hexane =1:1): 0.33; 'H-NMR (400



Hs) N~-N4 H2Nt) N~N / 4 H WO 03/099771 PCT/ EP03/ 05634 -142 U) N -12
H NNv) H HNON' \-Nw NZ~" N5 /-O0** ~NH2 H2N x) N~N 5 /-O-\ NH2
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foll owi ng conpounds [Exanples 154a) -154e)], with the substituents given
in Table 16, are prepared: Tablel6: Et3ple Structure 154 a) NC- N HNC
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MHz, DMSO-ds): 9.33 (s, 1H), 9.29 (s, 1H), 8.94 (s, 1H), 8.24 (s, 1H), 8.14 (s, 1H), 7.71 (d,
9.0 Hz, 1H, phenyl-CFa), 7.52 (d, 8.5 Hz, 2H), 7.4 (d, 9.0 Hz, 1H, phenyl-CF), 7.39 (d, 8.5
Hz, 2H), 7.13 (s, 1H), 7.11 (d, 8.5 Hz, 2H), 6.86 (d, 8.5 Hz, 2H), 5.94 (s, 1H, pyrimidinyl),
3.71 (s, 3H, CH4-O), 2.04 (s, 3H, CHs-imidazolyl).

4-(2-Methvil-imidazol-1-yl)-3-trifluoromethyl-phenylamine (compound of Stage 152.1):

The title compound is generated from 2-methyl-1-(4-nitro-2-trifluoromethyl-phenyl)-1H-
imidazole (Stage 152.2) by hydrogenation in the presence of Raney-Ni in MeOH during 14 h
at rt: Ry (MeOH/CH,Cl, = 1:5): 0.42; M+H = 242.0; m.p. = 217-219 °C.

2-Methvl-1-(4-nitro-2-trifluoromethyl-phenyl)-1H-imidazole (compound of Stage 152.2):

The title compound is prepared by heating 1-bromo-4-nitro-2-trifluoromethyl-benzene and 2-
methyl-imidazole between 100 — 150 °C during 15 h: M+H = 272.0; R (MeOH/CH CI; = 1:5):
0.60.

In accordance with the methods described hereinbefore, the following compounds
[Examples 153a) — 153x)], with the substituents given in Table 15, are prepared:
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1-[4-(6-{Am no- pvii m di n-4-yl ne | ) - phenvl | - 3- (4- et hyl - phenyl ) -urea HZN | O~
N~/N\ I| NNI / {HH The titNe ¢ ound is prepared as described in Exanple
102 but |using 6-(4-am nobenzyl)- _pyri m din-4-yl am ne,
4- et hyl -jphenyl -i $ocyanate, an d_s‘the sol vent| The reaction mxturle is
stirred ffor 2 h. |The title conpound is obtained a a white solid: ES- M
348. 0 [I\/I-I-I—ll + Si nnl e nna_k_af tR=.6-94 mn (S‘]’Stn'ﬂ ’)\
6-(4-An1ﬂ0benzy| -pyr|n1d|n 4- Mkéhiﬂe H=N \ N. Nj\ AL NgQl utign of
HCl in dji oxane (19.2 nL, 76.4 l,130 eqU|v) IS adde to a solutidn of| [4-
(6-am nor pyrim difn-4-yl met hyl h arbamc a¢id tert-butyl ester ({770
ng, 2.56( mml) in WO 03/099A¥1 P 3/05634 - 146 CH2QI 2 (23 L), under
an argon| at nosphere. The resultlng mhite suspension is stirred at rt flor
1.5 h angyconcenfrated in vacuo'/IQ\the residue 1$ added 2 met hanolji c
solution of anmpnia (3.8 L, |, 3 equiv) anderﬁé resul tiNdg yel|l ow
solution is concegntrated in |

N r

In accordance with the methods described hereinbefore, the following compounds
[Examples 154a) — 154¢)], with the substituents given in Table 16, are prepared:

Table16:
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vacuo. The crude product is purified by silica gel (90 g) colum

chr omat ography CH2Cl 2/ MeCH, 90/ 10, then 80/20). The title conmpound is

obt ai ned w® oa/09rt e solid: ES-MsS: 201.0 [ MtH] +; singl e peal/Epn3/o03634 2. 00
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Example 155: N-(6-{4-[3-(3-Trifluoromethyl-phenyl)-ureido]-phenoxy}-pyrimidin-4-yi)-
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1-[4-(6-Chloro-pyrimidin-4-yloxy)-phenyl]-3-(3-trifluoromethyl-phenyl)-urea (compound of
Example 56) (100 mg, 0.245 mmol), acetamide (40 mg, 0.678 mmol), 4,5-
bis(diphenylphosphino)-9,9-dimethyl-xanthrene (9 mg), and



H H The title conpound is prepared as described in Exanple 102 but using

6- (4- am nobenzyl)- pyrimdin-4-ylam ne (see Exanple 157), and DMF as the
sol vent. Wbe3feeecti on m xture is stirred for 3 h. The ti PCa/RPospoand i s
obtained as a white solid: ES-Ms: 348.0 [M+tH +; single peak at tR= 6.94
mn (System 2). Exanple 159: - 144 -
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[6-(4-Amino-2-methyl-phenoxy)-pyrimidin-4-yl]-methyl-amine (73 mg, 0.31 mmol), 3-
trifftuoromethyl-phenyl-isocyanate (118 mg, 0.63 mmol), NEt; (63.5 mg, 0.63 mmol) dissolved
in CH,Cl, (7 mL) are stirred at rt for 1.5 h. The precipitating product is filtered off and dried in
vacuo: M+H = 431.9; R; (hexane/AcOEt = 1:1): 0.43; HPLC (System 1): 5.26 min; H-NMR
(400 MHz, DMSO-dg): 10.85 (s, 1H, pyrimidinyl), 9.23/8.92 (s/s, 1H/1H, urea), 8.07 (s/broad,
1H, NH), 7.98 (s, 1H, pyrimidinyl), 7.56 (d, 8.5 Hz, 1H, phenyl-CF3), 7.50 (d, 9.0 Hz, 1H,
phenyl-CF3), 7.49 (t, 9.0 Hz, 1H, phenyl-CF3), 7.39 (s, 1H), 7.36 (m, 3H), 6.95 (d, 9.0 Hz, 1H,
phenyl-CF3), 7.13 (s, 1H), 5.66 (s/broad, 1H, pyrimidinyl), 2.74 (s/broad, 3H, CH3-NH),-2.04
(s, 3H, CHs).

[6-(4-Amino-2-methyl-phenoxy)-pyrimidin-4-yl]-methyl-amine (compound of Stage 156.1):

The title compound is prepared from [3-methyl-4-(6-methylamino-pyrimidin-4-yloxy)-phenyl]-
carbamic acid benzyl ester by hydrogenation in the presence of Pd/C in MeOH/THF: M+H =
230.9; Ry (acetone/CH,CI, = 1:1): 0.20.



Exanpl e 162:

1-(4-f2-[2-(3-Di net hyl am no-propyl )-2Htetrazol -5-yil -pyridi n-4-yl oxy}-phen

yl I - 3-(3wormsdaror onet hyl - phenyl)-urea / o N/ \ ( N~N FPCHEHOF03634 N N-N N

The title conmpound is prepared according to a procedure simlar to that

described in Exanple 125. Exanple 163148-(6- Chl oro- pyri m di n-4-yl oxy) -2

3-di hydr o-i ndol e-1-carboxylic acid (3- trifluoronethyl-phenyl)-amde N/ \

| N C H. FF F ~ To a solution of 5-(6-chloro-pyrimdin-4-yloxy)-1

Hindole (Stage 163.1; 14.5 mmol) in acidic acid (80 m), NaBH3CN (90 %

5.06 g, 72. 5 rrrml) i s added portlonvm se. After 45 mn,, |ce 20 g) is added
' MELNYIAMYNG 4 Y IOAY JefpnIENy BHNG @f OEREOr . Then a |

N sol Ut(cgﬁ Ighﬂgﬁ;{_ Hg 1gg%§d to the resi due (pH = 11), Whl ch then is

di luted COEt. The aqueous |ayer is separated off and

ext r act ethe tileceompauindAe prparetHeons 4y Eehior Opﬂwmnérﬁowgﬂ’@%fhv%ﬁhﬁnﬂ] -portions

of wat er r I% (Qéﬁd}t |

5- (6-chl Oé?rggmfa:écfbebe 'n ‘?’§/ oxy&?@?g’?%ins hydr o- d('I?tl\lﬁrl-ﬁ|"tr‘1go(?lq O pil m]ﬂ— 248.

Thi s cr ud@s. Q,,I%f-(dqzel*\W/6H1ClH=i3mBoDé6i s then dissolved in THE (70 m) and

3-trifluoromethyl- isocyanate (93 % 3.0 g, 14.9 mol) is added. After 16 h
at rt, the mxturels d||uted vmth AcCEt and washed twice with water. The
aqueous [4aff innidindde ‘ yioee hbepzvl estehisempound:ol d

W th brlg d‘rb (Na2804) and concentrat ed Ool um chr omat ogr aphy (Si 02;

hexane/ A ->2:1 ->1:1) gives the title conpound: m 181 C M

[ M+1] Erd4(35HydrbkMAR1€(tliW$®edﬁ) -carbalg: daid bedyl esterq278 g, 1198, mmoBia'ng NaHi@p

7.88 1 ,

7 00 (s, ™ ty? Moy aitetfieq I Bl Sy strfpd et og 33 . 4 il siipling 1

PCT/ EP03(10’5613@ 1.19d@nol) dissolved in DMF (5 mL) is added and the reaction solution is stirred
for 1 h, concentrated under reduced pressure and flash chromatographed (silica gel, 2.5 x
60 cm, AcOEt/hexane = 1:6): M+H = 370.8; R; (AcOEt/hexane = 1:6): 0.31.

(4-Hydroxy-3-methyl-phenyl)-carbamic acid benzyl ester (compound of Stage 156.4):

4-Amino-2-methyl-phenol (717 mg, 5.8 mmol) and benzyloxycarbonyi chloride (1.09 g, 6.4
mmol) are stirred in a suspension of AcOEt/concentrated Na,COj3 solution (50 mL/50 mL.) for
7 h. The organic phase is concentrated under reduced pressure and flash chromatographed
(silica gel, 3.8 x 66 cm, AcOEt/hexane = 1:3): M+H = 257.9; HPLC (System 1): 5.43 min.

Example 157: 1-[4-(6-Amino-pyrimidin-4-yimethyl)-phenyll-3-(4-ethyl-phenyl)-urea

N N
& NJLN
H H

The title compound is prepared as described in Example 102 but using 6-(4-aminobenzyl)-

pyrimidin-4-ylamine, 4-ethyl-phenyl-isocyanate, and DMF as the solvent. The reaction
mixture is stirred for 2 h. The title compound is obtained as a white solid: ES-MS: 348.0
[M+HJ'; single peak at t;= 6.94 min (System 2).

6-(4-Aminobenzyl)-pyrimidin-4-ylamine:

"z"\lr\l/\@
N N
& NH

2

A 4 N solution of HCI in dioxane (19.2 mL, 76.4 mmol, 30 equiv) is added to a solution of [4-
(6-amino-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester (770 mg, 2.56 mmol) in



The starting materials are prepared as follows: Stage 163. 1:
5-(6-Chloro-pyrimdin-4-yloxy)-1 Hindole To a m xture of NaCH (720 ny, 18
nmol ) andowamavmtel water 1:1 (72 m), 4,6- dichloropyri m dipe@/Epa3/d56g4 18
mol ) and 5- hydroxy-indole (2.68 g, 18 mmmol) are added. After stirring for
70 min at 65 C, the brownish solution-il46eooled to rt and diluted with
AcOEt and water. The aqueous |layer is separated off and extracted tw ce
with AcOEt. The organic |layers are washed with water, saturated Na2CO3
sol uti ongpym Vil €53 rﬁ[’}j uR8ér R argbh SfndsHAGEOHhe r@&ﬂtu@ﬂﬁ@‘éds%bﬁéion 'Ef’s%rr%ﬂlé@ﬁ
product can be used w thout “further ﬁurlflcatlon m_p.

[ M1 ]+ fer 25a a@(ggfmeggatpd émypgeuo. dp:thesresiduerig addesha 2 M methanohc solutlon of

5- (6-chl ghRoRiar( w rﬁLnr és )Hn%qyé eau.syemmérr&suumf%ﬁoﬁso:ﬁﬁarbe&hb&m%@édim

(3tr|fluororrethy )-am eg e follow ng derivatives
are nad\éacgqaﬂ'bg@ugf roducé)s purified ysrhca gel (90 g) column chromatography

5-(6-azi@g; cﬂ;//Meﬁil-F'gﬁfﬁa e >®0)zo$ ?rhélnfr%é&ﬁpbd}m!; BbthirfearaWhitEsdligi BS-MS:

(3-trifluoronet

5- ( 6- am #BL-G M+ oﬁlrﬁglapyal@ﬁw-z@mmﬂ?mt@muﬁdad-eo 20 daHexYeH, 2019)-
(3-trifluoronethyl- phenyl)-ande; and - c):

5- (6-net hyl am no- pyri m di n-4-yl oxy) - 2, 3-di hydr o-i ndol e- 1- carboxylic acid

(3- tri fMd@r&iﬁ@pwrlmpﬂwbﬂ;metam-abenmmﬂr@c@@9 tenbRutyhesieki neti ¢ data The

conmpound of formulg,| 1* to be tested is fornulated for adm nistration
to ferale MAG nice WM\@QFﬂgII sdorf, Switzerland, by dissolving in
DMVSQ' Tween 80 (90: 10 “w#V) ionis diluted 1 : 20 with distilled

water and briefly sonicated to"give a macroscopically honpgenous
sus pensw@uspsen@uo%of/w(@ém yimitinvd-y |n%u§e VpHEdyl]-Ehibamicadie ent-batyl edter (870
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f or m desigy; dr?%ﬂm @tﬂ@sgh&@ aThe reBibh FALER is Tilkerell @irouy ra& m:gcaﬁamur@ﬁiaslﬁn the

adm ni ster a rﬁ(growg %gga&es of 50 rTR 9 the al Iff) gd tinme
poi nt's nilteE Cake W ﬂust? ynis PEMgEY+ 1 Be filiale iRicoRcen ﬁ%‘? BeaYaiReAaid oxygen
and heagb tnlﬂé@@ﬁhpbﬁnd 89 Yeeisoli@® B NE: B01.29M+H b@iﬁglé%ak%@t El 28 hin The

ani mal s e subsequent |y 03/ 099771 PCT/ EP03/ 05634 - 150 ki |l ed wi t hout
recoven&jsﬁef‘b ‘the anesthetic. Plasma is prepared fromthe bl ood by
centrifu- gation (10 000 g, 5 m' n) and either anal ysed i nmediately or

stored frozen at - | asna sanﬁ es are mxed with an equal vol une
of acet ofr®rigige- @ﬁtﬁ"'a'lnr%Wé‘t?”WB @P&th%{Pa C qqi tert-butyl ester:
Ng .
NN J\OJ<
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A suspension of [4-(6-chloro-pyrimidin-4-ylmethyl)-phenyl]-carbamic acid tert-butyl ester (see
Example 117) (1.1 g, 3.44 mmol) and sodium azide (0.31 g, 4.81 mmol, 1.4 equiv) in DMF
(13 mL) is heated to 80 °C for 2.5 h. The reaction mixture is allowed to cool to rt and
concentrated in vacuo. The residue is diluted with EtOAc (25 mL) and H,O (66 mL). The
layers are separated and the aqueous layer is extracted with EtOAc (2 x 40 mL and 2 x 50
mL). The organic phase is dried (Na,SO,), filtered and concentrated. The residue is purified
by silica gel (80 g) column chromatography CH,CL/Et,O, 90/10). The title compound is
obtained as a white solid: ES-MS: 327.0 [M+H]"; single peak at t.= 7.42 min (System 2); R =
0.26 (CH.Cl./ Et;0, 90/10).

Example 158: 1-[4-(6-Amino-pyrimidin-4-yimethyl)-phenyl]-3-p-tolyl-urea




20-30 mn. The protein precipitate is renoved by centrifugation (10,000 x
g) and a sanple of the supernatant is analysed by reversed-phase HPLC on
Mer ck- H twohis/op|erChr on(r) equi pnent. The sanple (100 |) i ®CIrgpesos6s onto a
Nucl eosil (r) 100-5 C18 colum (Macherey & Nagel, Duren, FFRG) (125 x 4
my with a guard colum (8 x 4 mm) of -tlké-sanme material. The colum is
equilibrated e.g. with a 5 %v/v acetonitrile in water containing 0.05 %
trifluo- roacetic acid (TFA) The sanple is eluted e.g. with a gradi ent of

5 %v/v acetonitrikg tQ v/iv acetonitrile (in water with 0.05 %v/v
TFA) over a period offf 10 ﬁ(@ﬁz is then prepared for the next
sanpl e by hol di ng thé'\g’n”adl : n final conditions for 5 mn, then

returning to the starting condi'ti ons and reequilibrating for 5 min. The
conpoundThe tittet@opaohd lbprwlaeamrdsadusenbmi ig. Examplh213021but u"éhng 6- d%amlrioyenﬁyl)t he

B Ty acpuTuER~byarTiegke FRHRE B e AR sdvert Ehe MhhE FurtiBimound

i s quant stirreztfob$ ht idheditle eompbursd Brudiéaickdat hodlite ol ESIST 84810 ¢M#+ME; siRgle

construc Qwn of conpound in plasm which is processed as
describeégga o%e6bg5WB5€£§%“?$ the formula | or I* according to the
i nvention here show plasma concentrations in the area of e.g. 1 to 50 M

descri bed above I nnblie~ge S . TabI e 17: Enzyrratl C data
Exanpl e c-Abl KDR tr % M (%at 10 M (%at 10 M 1 62 100
- 28499 - 358 25 S "\l 99771 PCT/ EP0O3/ 05634 - 151 5 46
99 64 6 75 100 87 7 47 97 67 8 48 78F57 9 100 92 90 10 98 .100 100

The title compound is prepared as described in Example 102 but using 6-(4-aminobenzyl)-

pyrimidin-4-ylamine (see Example 157), o,a,a-trifluoro-m-tolyl-isocyanate, and DMF as the
solvent. The reaction mixture is stirred for 4 h. The crude product is washed with a
CH,Cl,/MeOH (99/1) solution. The title compound is obtained as a white solid: ES-MS:
387.9 [M+H]J"; single peak at tz= 7.12 min (System 2); R; = 0.23 (CH.Cl,/MeOH, 90/10).

Example 160: 1-[4-(6-Amino-pyrimidin-4-yimethyl)-phenyl]-3-(4-chloro-3-trifluoromethyl-

phenyl)-urea
HZNW\Q\ o cl
NN N)j\N/CEKF
H H F
F

The title compound is prepared as described in Example 102 but using 6-(4-aminobenzyl)-

pyrimidin-4-ylamine (see Example 157), 4-chloro-3-(trifluoromethyl)-phenyl isocyanate, and
DMF as the solvent. The reaction mixture is stirred for 2 h. The title compound is obtained
as a white solid: ES-MS: 422.8 [M+H]"; single peak at tz= 7.58 min (System 2).

Example 161: 1-[4-(6-Amino-pyrimidin-4-yimethyl)-phenyl]-3-(4-tert-butyl-phenyl)-urea

H.
sz o /©)<
NN J\
\é N N
H H

The title compound is prepared as described in Example 102 but using 6-(4-aminobenzyl)-

pyrimidin-4-ylamine (see Example 157), 4-tert-butyl-phenyl-isocyanate, and DMF as the
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100 98 10W0 03299831 96 100 Exanpl e 167: Tablets conprising ®cFEPOsCE3Df t he
formula | or I*. Tablets, conprising, as active ingredient, 100 ng of any
one of the conpounds of fornmula I or-148of Exanples 1 to 164c) are
prepared with the follow ng conmposition, follow ng standard procedures:
Conposition Active Ingredient 100 ng crystal line lactose 240 ng Avi cel
80 my WQRRhPORe r%aagl:( faiRfLPE RPQiRred forl®R. ?Hé’lﬁf@c&ﬁp&md idebesindd & awhite

magnesi um stearate 5 My -------------------- fact Th
i ngr edi @wdlf—ss—MS((@@%”?/H"ﬂ heingigrnaakat bt B4 H!'%(Siﬁ%%lg mrjeggegr gy rrgaﬁgt :):‘/e

a tabl etting machi ne (Korsch EKO, Stenpel durchmesser 10 nm). Avicel is
m cr ocrystal l'i ne cel I uI ose (FI\/C Phi | adel phi
pol yvi nyExempje62: dr-@d@ra-(3-tHpekn aiBropy g

di oxi de é@egfﬂﬁ&%meﬁﬁ gﬁw)burgéarrpl e 168: Capsul es

The title compound is prepared according to a procedure similar to that described in
Example 125.

Example 163: 5-(6-Chloro-pyrimidin-4-yloxy)-2,3-dihydro-indole-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide
N._ O
(Y0
N F
° SN
To a solution of 5-(6-chloro-pyrimidin-4-yloxy)-1H-indole (Stage 163.1; 14.5 mmol) in acidic

acid (80 mi), NaBHsCN (90 %; 5.06 g, 72.5 mmol) is added portionwise. After 45 min, ice (20
g) is added and the mixture partially concentrated on the rotation evaporator. Thena1N

solution of NaOH is added to the residue (pH = 11), which then is diluted with water and
AcOEt. The aqueous layer is separated off and extracted twice with AcOEt. The organic
phases are washed with 2 portions of water and brine, dried (Na,SO,) and concentrated to
give crude 5-(6-chloro-pyrimidin-4-yloxy)-2,3-dihydro-1H-indole: MS: [M+1]" = 248.

This crude 2,3-dihydro-1H-indole is then dissolved in THF (70 mi) and 3-trifluoromethyl-
isocyanate (93 %; 3.0 g, 14.9 mmol) is added. After 16 h at rt, the mixture is diluted with
AcOEt and washed twice with water. The aqueous layer is extracted twice with AcOEt, the
organic phases washed with brine, dried (NaS0O4) and concentrated. Column
chromatography (SiOz; hexane/AcOEt 3:1 — 2:1 — 1:1) gives the title compound: m.p.: 181
°C; MS: [M+1]" = 435; 'H-NMR (DMSO-ds): 8.85 (s, HN), 8.62 (s, 1H), 8.00 (s, 1H), 7.88 (d,
1H), 7.84 (d, 1H), 7.50 (t, 1H), 7.33 (d, 1H), 7.29 (s, 1H), 7.09 (s, 1H), 6.98 (d, 1H), 4.19 (t,
2H), 3.20 (t, 2H).



Capsul es, conprising, as active ingredient, 100 ng of any one of the
conpounds of formula | or |I* given in Exanples 1 to 164c), of the

fol | ow ngwomapesiiti on are prepared accoding to standard pPCOEPIs0B34
Conmposition Active Ingredient 100 ng Avicel 200 ng PVPPXL 15 ng Aerosil
2 ngy nmagnesiumstearate 1.5 ng ----- =149 ... ... 318.5 ng Manufacturing
I's done by m xing the conponents and filling theminto hard gel ati ne

capsul es, size 1. WD 03/099771 PCT/ EP03/ 05634 -153- What is clained is: 1.
Use of a diaryl urea derivative of the formulal (CH2)p H (Y~-n X NAG Z )
(1) (RY)r ft I AAMA O (Y2)mR5 wherein Gis either not present, |ower

al kyl eneThs stariingmaierialnarenrepred 38 folows: a radical of the fornula la RlL R
(la) R3 or Gis not present and Z is a radical of the formulalb R (lb) 2

R3 Ais CH Nor NN>Oand AL is Nor NN+O wth the proviso that not nore
t han oneStage A63.445-(6-Chloro-pyrimidin-4-yloxy)-1H-indole

To a mixture of NaOH (720 mg, 18 mmol) and acetone/water 1:1 (72 ml), 4,6-

dichloropyrimidine (2.4 g, 18 mmol) and 5-hydroxy-indole (2.68 g, 18 mmol) are added. After
stirring for 70 min at 65 °C, the brownish solution is cooled to rt and diluted with AcOEt and
water. The aqueous layer is separated off and extracted twice with ACOEt. The organic
layers are washed with water, saturated Na,COjs solution, water and brine, dried (Na,SO4)
and concentrated. The crude product can be used without further purification: m.p.: 137-138
°C; MS: [M+1]" = 246.

Examples 164a) —c): Starting from 5-(6-chloro-pyrimidin-4-yloxy)-2,3-dihydro-indole-1-

carboxylic acid (3-trifluoromethyl-phenyl)-amide (Example 163), the following derivatives are
made analogously:
- a): 5-(6-azido-pyrimidin-4-yloxy)-2,3-dihydro-indole-1-carboxylic acid (3-trifluoromethyl-
phenyl)-amide;
- b): 5-(6-amino-pyrimidin-4-yloxy)-2,3-dihydro-indole-1-carboxylic acid (3-trifluoromethyl-
phenyl)-amide; and
- ¢): 5-(6-methylamino-pyrimidin-4-yloxy)-2,3-dihydro-indole-1-carboxylic acid (3-
trifluoromethyl-phenyl)-amide.

Example 165: Pharmacokinetic data

The compound of formula | or I* to be tested is formulated for administration to female MAG
mice from BRL, Fuellinsdorf, Switzerland, by dissolving in DMSO/Tween 80 (90:10 v/v). The
solution is diluted 1 : 20 with distilled water and briefly sonicated to give a macroscopically
homogenous suspension in 5 % v/iv DMS0/0.5 % v/v Tween 80. Final concentrations of
compound are 10, 3 and 1 mg/ml for dosed of 50 mg/kg, respectively. Each formulation is
examined under a phase contrast microscope and particle form described and size are
estimated.

The formulated compound is administered by gavage to provide dosages of 50 mg/kg. At the
alloted time points mice (4 at each time) are anesthesized with 3 % isoflurane in oxygen and
heart blood is removed into heparinized tubes (ca. 30 IU/ml). The animals are subsequently



can be N->Q nis l1lor 2, mis 0, 1or 2, pis0, 2or 3 risO0Otob5 X
Is NRif pis 0, wherein Ris hydrogen or an organic noiety, or if pis 2
or 3, X iwomBwewgen which together with (CH2)p and the becdgEpPogpicesent ed
in dotted (interrupted) lines (including the atons to which they are
bound) forns a ring, WO 03/099771 PCH H#HR03/ 05634 -154- or X is CHK wherein
Kis lower alkyl or hydrogen and p is zero, with the proviso that the bonds
represented in dotted lines, if pis zero, are absent; Y1l is 0, S or CH2;
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accept ab acture phar maceuti cal conpositions
for uz e eqmlmﬂmtl“r'lmsampie (130 ) istinjeoted Ritoashucieqsd@dJBIRS il 8 calves. (M@Chﬁfﬁé use
accor | c

5" orfbe DR, Y5 i VM R4t b sy

al kyl eneTheesheron & éq,unlrh)mtbgr eqneitba Scbhwi acetonitile igvatamoptsdiniag Q@Eéﬁglﬂuo-

ePect 2 Dot B i it 9 S afbnt I BN U g Bt
accor di ngv bceto:hlaller(niWateﬁ\wnh 0@5 %rviNTBApower aiperibd of 10D The dolumin isithérs 0 or
L prepared for the next sample by holding the gradient at the final conditions for 5 min, then
returning to the starting conditions and reequilibrating for 5 min. The compound is detected
by absorbance, e.g. at 320 nm. The identity of the peak can be confirmed by retention time
and UV absorption spectrum (diode array detector 205 — 400 nm) compared to controls. The
amount of compound is quantified by the external standard method. A calibration curve is
constructed with known amounts of compound in plasma which is processed as described

above.

Compounds of the formula | or I* according to the invention here show plasma

concentrations in the area of e.g. 1 to 50 uM.

Example 166: In vitro inhibition data
Enzymatic (c-Abl, KDR, Fit3) data are given on Table 17 (% inhibition at 10 pM).

(Measurements are made as described above in the general description).

Table 17: Enzymatic data

Example c-Abl KDR trans Eit3
| (% at10pM) | (%at10pM) | (% at10 uM)
1 62 100 i
2 84 99 .
3 58 25 -
4 59 99 98




pis 0, 2or 3; risOor 1; Xis NRif pis 0, wherein Ris hydrogen or
| ower alkyl, or if pis 2 or 3, Xis nitrogen which together wwth (CH2)p
and the bwods/opwpr esented in dotted (interrupted) |ines (iPogIEPd3/oig3¢ he
atons to which they are bound) forms a ring, or Xis CHK wherein Kis
hydrogen and p is zero, with the prov1§5|1hat t he bonds represented in
dotted lines, if pis zero, are absent; Y, is 0, S or CH2; WO 03/099771
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i ncl ude [0=0,—Qr—S-Orgroups 1 gach r'Hl,ggz and Fgaepe1dently of the

ot hers, |i s hydrogen Iomer‘%lkyl especial ly nethy et hyl, n-propyl,

I sopropyl—or gert-bpityr, §¥e al'genyT , 4 peC|d||y h§opr03enyl, hydr oxy-

| ower allkyl, €specially hydroxy-priopyl, Tower &l koxy, espgcially nethoxy,
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al kenyl -jam no, especl ally op- 2- gnyl am*fo or RQut-3-"enyl am no, | ower

al kyl - car 1:)onyJfs am nag, espe@ al Ty net nyl ggrbonyljam n cyano, azido,
hydr oxy-|phenyl™=am nqg, espe aI ly 3- or 4-hydroxpy-phenyl -am no, nono or
tri-lowgr al KoY~ prenyl especi aldgy met Hoxy- gRenyl {am no or

tri met hgxy- phenyl - am no, I ower aI kKioxy- hal o- phenyl - am no, [especially
net hoxy-|T1 uor gy phenyl - am ng, phenyl - I owgys al kyljam ngg

21 70 100 94
30 100 98 100
32 98 96 100

Example 167: Tablets comprising compounds of the formula [ or I*.

Tablets, comprising, as active ingredient, 100 mg of any one of the compounds of formula |
or I* of Examples 1 to 164c) are prepared with the following composition, following standard

procedures:
Composition
Active Ingredient 100 mg
crystalline lactose 240 mg

Avicel 80 mg



especi al | y benzyl ami no, (nono or di-I|ower al koxy)-phenyl-I|ower al kyl am no,
especially nethoxy-benzyl am no or di met hoxy-benzyl am no,

anm nosul fwoyBapitenyl -1 ower al kyl ami no, especially PCT/EP03/05634

am nosul fonyl - benzyl am no, am no-| ower al koxy-phenyl -am no, especially

am noet hoxy- phenyl - am no, | ower al kyl =% no-sul fonyl -1 ower

al kyl - phenyl am no, especially nethylam no-sulfonyl net hyl - phenyl am no,

| ower al kyl - pi perazi nyl -1 ower -al kyl am no, especially

4- et hyl pi per azipyapyl - propyl am no, nor phehigiyl - | ower al kyl ami no,
especially norpholin-4-yl-propylam no, Igwer al kyl - pi peri dyl - am no,

especi al |y 1- netA®Psipi peri di n-4- vyl ani no, ™ razol yl, especially 1
Htetrazol - 5-yl migneRiunpétkilatd et razol yl , m%m al | y | over al kyl -

tetrazol -5-yl such as 1-nethyl-1 Ht et r azol

2-met hyl -2H-tetrazol -5-yl, or (di-|ower—Wo 037 099771 PCT/ EPO3/ 05634 - 156
al kyl') -am no-lower alkyl-tetrazolyl, espaghgj !y (di-Iower

al kyl)-am no-1 ower al kyl -tetrazol -5-yl such as

2- (3-di net hyl am nopropyl )-2Htetrazol -5-yl; R5 is nost preferably hydrogen,

or | O‘A’erMé%dfé(étureeffﬁéﬁblﬁ)e' iNgréBiehis . ,ml%d Witk the QRS Ghabrials 6hd @6rﬁpres§)éd @4_
tautonmer thereof; or a pharmaceutically acceptable salt thereof he use

accor di Hgeans ofladphietingrackine WHESCBlEéﬁQhIStEWBQIdH@PW&E?rv@ mE)q corrpound of
the fornula I accordl ng to claim1l wherein A and A° are both N, nis 1, m
is O pis 0or 2 1, Xis NHif is O orlfpisz,Xisnitrogen
whi ch to‘gmerh@rmmqws«@q@)qe"ulﬁae {EMCmel@éelph@pUé‘@ént ed in dotted

(interr i are bound) forns a
ring, Y;W@Q%L |s'(§ ) 'Axga&bygglé@{]érﬁoﬁmgggﬁgg1 Ggﬁc’ﬁéfﬁz formula la according
to cl ai rAerosibis Sﬂ@@mtdlomﬁe(%guﬁﬁ GemaAy): R3 is a basic organic noiety, R4 is
am no or lower alkylamno and R5 is hydrogen. 4. The use according to
claiml1 wherein the diaryl urea derivative is a conpound of the formula 1*
(CH2) P NERMMIRA68: Gapsuies| (* O (Y2)mRs R3 R 2 wherein A, A, n, m p, r,

X Y1, g@ rpsfagé R&?rﬁ?r J}Tg/%sfaﬁﬁvé*ﬁ&%m 19 g bt A1RFbres tiRe eaﬂp&ma@ of Ry Mul a

accor
lor I* given in Examples 1 to 164c), of the following composition are prepared accoding to

standard procedures:

Composition
Active Ingredient 100 mg
Avicel ‘ 200 mg
PVPPXL 15 mg
Aerosil 2mg
magnesium stearate 1.5mg

318.5mg

Manufacturing is done by mixing the components and filling them into hard gelatine

capsules, size 1.



or a tautoner thereof; or a pharmaceutically acceptable salt thereof. 5.
The use according to claim4 of a conpound of the fornula 1* or a tautoner
t her eof , worosmophar naceuti cally acceptable salt thereof, WwoEmPo3/H3e34 he
conpound of the formula 1*, Ais CH, Nor NN>Oand A is Nor N>0O wth
the proviso that not nore than one of ~A5&nd A' can be N>0 nis 1; mis
0; WO 03/099771 PCT/ EPO3/05634 -157- pis 0, 2 or 3; r is 0, 1 or 2; Xis
NRif pis 0, wherein Ris hydrogen or lower alkyl, or if pis 2 or 3, Xis
ni t r ogenamwat isRlaihe@rt her with (CH2)p and the bonds represented in dotted
(interrupted) Tines (including the atons to which they are bound) forns a
ring, or Xis CH2 and p is zero, wth the proviso that the bonds

repr eseny skl f 2 Bsteh dBAVative of thei fBrA@a®, are absent; Y1l is 0 or CH2;
each of Rl, R2 and"R3 independently of the others, is hydrogen, |ower

al kyl, halo, especially bromo or chloro, halo-lower alkyl, especially
trifluoronethyl, |ower alkoxy,«gqgecially nmet ho- xy, hal o-1 ower al koxy,
especially 2,2, 2-trifluoroethoxy,“Pphenyl, piperidyl, especially piperidin-
1-yl, piperazinyl, especially/pipekazi -yy, noypholinyl, especially

-1
nmor phol i ﬁ,W@(ﬂM ny spe I% i onorphol i no, or any two of
t hem t ogE¥dler a Idbwer :

0

or ene- i oxy bridge bound via the oxygen
at ons, and thém(gﬁﬁlnin orfe~gfXt hes® noi eties i s hydrogen or one of the
noi eties nentioned; if r\lz ro, R4 is |lower alkyl, especially nethyl
or ethyl, |ower al koxy, especially nethoxy, |ower alkanoylanm no,
especi ally acetyl am no, hydroxyphenyl am no, especially p-
hydr oxypheny| am no, am no-| ower al kyl - ox enyl - am no, especi al
0L ARRTEIN G 19 SingR DB RS e IR PEGGIURERIY e ARD 208 aedienl oy the
4-sul f anpyh@lgay! am no, carbano- yl phenyl am no, especially
4- car banoyl phenyl am no, [N (hydroxy-1|ower al kyl)-carbanoyl]- phenyl am no,
especially [N (2-hydroxyethyl)-carbanoyl]-phenyl am no, halo, especially
chl oro, or hydroxyI;Rgnd R5 is hydrogen, |lower alkyl or halo, especially
hydrogen. 6. The !E{ according to any one of clains 1 to 5 where the

]

protein ki nasg _de eR (1a)

R,

or G is not present and Z is a radical of the formula Ib

R1
rR, (b

=
R3

Ais CH, N or N—O and A’ is N or N—O, with the proviso that not more than one of A and A’

can be N—O;

nis 1 or2,

mis 0, 1o0r2;

pis0,2o0r3;

ris0to5;

Xis NRif p is 0, wherein R is hydrogen or an organic moiety, or if p is 2 or 3, X is nitrogen
which together with (CH,), and the bonds represented in dotted (interrupted) lines (including
the atoms to which they are bound) forms a ring,



di sease is a tyrosine protein kinase dependent disease, especially a
proliferative di sease depending on any one or nore of of the follow ng

t yrosi ne wooB@9917ki nases: ras, Abl, VEG-- receptor tyrosi RETHPNHG®34 FIt 3,
and/or Bcr-Abl activity. 7. A conpound of the fornmula |I according to claim
1 or a tautomer thereof, or a pharmaceudcal |y acceptable salt thereof,
where, in the conmpound of the formula I, Ais CH Nor N>0and A is N or
N->0O, with the proviso that not nore than one of A and AA can be NN>0O n
is | or g WO 03/099771 PCT/EP03/05634 - 158 mis O, 1 or 2, pis O, 2
or 3; risl to5 Xis NRIif is 0, wherein Ris hydrogen or an organic
moi ety, &ns CHKpNIvegelz Kois '@Ne')@"MOhhlt’qf@@%'tﬁn%IS@I@rQ’oget her with (CH2)p and

t he bond I the atons
to whi chwtlt ar e&%gﬁﬁmé Qgﬁsrgg%r@?%ga fnbmlﬂ):tféghﬂéé Fﬁ'&%ﬁw taﬁéa]l? S%ntx is NH,

each of NAUS neepeHdent |y of the others if r>1, is a noiety as defined in
claim1l nd to the rest of fornula l V|aa -C(=0-, -C(NR)- or

-S(02) - Igﬂsdéoé OIbIQH Xis CHK wherein Kis |ower al kyl or hydrogen and p is
zero, W tﬂﬁhtth%pfp\/lé@ﬂ?é (Yﬁa&yzlﬁ@%d‘@ﬁﬁ‘cwﬁ@%&%d\"‘*@ -8 3-OrrRuPsif p i s

ZEero, argy él?@@ R,, Rildnd s, ﬂwdeﬁeﬁ’dengl]@f thg%tl'\e"rs Qs hﬁhﬁé&r’l\'ﬁ% ?I’Mnto dnit€orPr OVi s0

that (Yi)n 06S not i nc groups; each
of Rl, RRIGeRE ramty% any M@Q’eﬁhémipggthelf fOfrn@ lewereallsvlenesdlﬁmlm@@rbwnd yia the

i nor gani E ﬁ@é n a% rynﬁ th® dé?'ﬁéf n@g 36f fHMRe Hoidtikbs @?ycﬁﬁ%eﬁ érP@SItg%ﬁf cdrorma

| ower al ne- bri via the oxygen at he remai ni ng
one of tnmlqmmrem es IS hydrogen or an inorganic or organic noiety, with

t he prov i I.5:.NBL : pelile MATo T .the formula la
accor di néﬁ?(ﬁa@r%ﬁekﬁ%rfq%f's @é' an°3§§2@t)cann'8tgrd§ﬁ\c 8@?@?@8% ‘and with the
furt her opadtatitgoenthaneof;if one of RL, R2 and R3 is halo or | ower

al kyl -su th be hydrogen; R4 is an inorganic
or organ!ogzglréo Qatcgﬁtlégt"gg{;%etep pr%\%%]{s]@te{‘%? if nis 1 mis 0, pis O, r is 1,
Xis NH Ylis _0 Gis not present and Zis a radical of the formula |l a
accordi ngorttﬁ)e ﬁ\laﬁ‘ﬁ@:tq]re §4pharmaceutical compositions for use in the treatment of protein

kinase dependent diseases.

2. The use according to claim 1 wherein the diaryl urea derivative is a compound of the
formula | according to claim 1 wherein

G is either not present, lower alkylene, especially methylene or ethylene, or Cs- ‘
Cscycloalkylene, especially cyclopropylene, and Z is a radical of the formula la according to
claim 1, or

G is not present and Z is a radical of the formula Ib according to claim 1;
AisCHorNand A’ is N or N—»O;

nis 1;

misOor1;

pis0,2o0r3;

risQort;

Xis NRif p is 0, wherein R is hydrogen or lower alkyl, or if p is 2 or 3, X is nitrogen which
together with (CH,), and the bonds represented in dotted (interrupted) lines (including the
atoms to which they are bound) forms a ring, or

X is CHK wherein K is hydrogen and p is zero,

with the proviso that the bonds represented in dotted lines, if p is zero, are absent;

Y;is O, S or CHy;



together with the benzene ring containing A and A", does not form

nmet hyl pyri di nyl, 2- hydroxy-pyridin-4-yl or

1- H 2- oxow0,03/0e7ny dr opyri di n-4-yl; and G and Z have the nmPemRiEPgy 0By eN
under formula | in claiml. 8. A conpound of the fornula | according to
claim7 wherein Gis either not present!®rower al kyl ene, especially

net hyl ene or ethyl ene, or C3- Cbcycl oal kyl ene, especially cycl opropyl ene,
and Z is a radical of the formula |a according to claim1, or Gis not

pr esent apﬂci is a radi cal of the fornula | b according toclaiml1l, Ais CH

or Nand N 03/0997 [ EPO3 6 - 159 nis 1, mis
0 or W@‘ h?mw'%o H‘IaC&OHV&Z)WSdOPS”R fgiu 5 ggjg OUPferein R i s hydrogen
or Iovvere@cihl@flR1 R} alhd R, ihdep&nBéntB, of the thérs} rscr@yerbgemlow@r alkgigeégeeraliy t h

(CH2) p and the bonds represented in dot | 1 nes cl udin
) o A Busrorslisas oy a1 bvh s ko) 4Rl SopmesTL RGO P

hydr Ogenlo%ﬂalRyI' és;?e%faﬂy hyiroRy- b}wyprmr smof?h@tspémybﬁétﬁs%ﬁar swcmn in
dotted |ines, Zero, are abse Y2 is wth

t he pr ovP@%fth'i&fomﬁn'}alp towg ﬁ'{ké{b§§PGmﬁ"Y|"Hk‘:'P[RH'ée’fb¥'d‘a'%?O@f@"ij%uﬁa?ec'é%)eh of
R, Rz aﬁmua%mémw@raeﬂﬁmaﬁdeyzhd&fy é.hmo%mraw Ie%paa@lrycwﬁinombmwranﬂhdcwwer

N , , fert.-
gfﬁgﬁ'y? %eweeﬁ%ﬁq'awv.agwm%@m%IO'O%W@@Mm%ﬁépgé@'lyfqr'ethﬂé@&9 awrg)xv-'owef
hydr oxy- gk %lno|é§ﬁ€élaﬁv l'fﬂffdxy ;%Byqémmbl wsmwepém@xﬂa{mer alR?l?lﬁfh'lrﬁJ e¥pedidiiyor o

or brono ﬂa | o- I ower al’kyl, éspecially trifluoronethyl, | ower al koxy,
especi al bis-(2methoxystayhsaminey dolower alkylamierslawsk plkylagersialbner al ky! |

especi al fip iR MBI, pﬁ@hﬁ%bl‘b‘ﬁ%fnyl %ls Ay rﬁéﬁﬁsnrabyv %laﬂeésﬁfééaélly _

di - | ower aIk | - am no, eci al di et hyl am no 0X ovver al' kyl -‘am no,
especi al pipem@/wdshplmﬁrwyﬁwm ﬁ'b)" %@c(allbmerl@nﬂo\slmem ef|akyl-piparezinyl,
especi al t 171a\"] - |,
especi al F%})ecﬁﬂli‘sﬁﬁetﬁg noﬁgtﬁ 1y o}niﬁmﬂ?rpepdz’frl P—g?for\{@rfémyf gglfégm}yplﬁﬁ/ér akiyy
mor phol i ASReCiAlly 4pn@tbylrm¢ra21@slpxé@egwl g 4 %ﬂd@l@@aﬁn-ﬂ x}meﬂwﬂp&ﬁdﬂﬁsp%m&f

al kyl, _ I V&S | L nyl ,

especi al F@ g@" Pr FME} ailgg@?:%aibﬁ Bé‘énalX ZQ\M% rﬁ%th%’lé?ri;ﬂzal‘%ﬁf ?&' yl, | ower

al kyl - pi tﬁépsatﬁ;ysph/qm@y\g v egigacially methyl ethyl or lspropyl hydroxy, aminocarbonyl, lower

alkyl-carbonyl, especially methylcarbonyl, cyclohexyl, halo, especially chloro or fluoro, halo-
lower alkyl, especially trifluoromethyl, lower alkoxy, especially methoxy, amino, lower alkyl-
amino, especially methylamino, ethylamino, isopropylamino or tert-butylamino, di-lower alkyl-
amino, especially dimethylamino, lower alkenyl-amino, especially prop-2-enylamino or but-3-
enylamino, lower alkyl-carbonyl-amino, especially methylcarbonylamino, cyano, azido,
hydroxy-phenyl-amino, especially 3- or 4-hydroxy-phenyl-amino, mono or tri-lower alkoxy-
phenyl-amino, especially methoxy-phenyl-amino or trimethoxy-phenyl-amino, lower alkoxy-
halo-phenyl-amino, especially methoxy-fluoro-phenyl-amino, phenyl-lower alkylamino,
especially benzylamino, (mono or di-lower alkoxy)-phenyi-lower alkylamino, especially
methoxy-benzylamino or dimethoxy-benzylamino, aminosulfonyl-phenyl-lower alkylamino,
especially aminosulfonyl-benzylamino, amino-lower alkoxy-phenyl-amino, especially
aminoethoxy-phenyl-amino, lower alkyl-amino-sulfonyl-lower alkyl-phenylamino, especially
methylamino-sulfonylmethyl-phenylamino, lower alkyl-piperazinyl-lower alkylamino,
especially 4-methylpiperazin-1-yl-propylamino, morpholinyl-lower alkylamino, especially
morpholin-4-yl-propylamino, lower alkyl-piperidyl-amino, especially 1-methyl-piperidin-4-
ylamino, tetrazolyl, especially 1H-tetrazol-5-yl, lower alkyl-tetrazolyl, especially lower alkyl-
tetrazol-5-yl such as 1-methyl-1H-tetrazol-5-yl or 2-methyl-2H-tetrazol-5-yl, or (di-lower



especi ally 4-nethyl - pi perazin-1 -yl methyl or 4-ethyl-piperazin-1 -yl nethyl,
pyridyl, especially pyridin-2-yl, or |lower alkyl-imdazolyl, especially 2-
or 4-net wb-Bvdarol -1-yl, with the proviso that if G isPootEPps/esent and Z
is aradical of the formula la according to claim1, Rl, R2 and R3 cannot
all be hydrogen and with the further pfA86rso that if one of RI, R2 and R3
is halo, the other two cannot both be hydrogen; R4 is |ower alkyl,

especially methyl, ethyl or ispropyl, hydroxy, am nocarbonyl, |ower alkyl-
car bonyl ﬁlkgﬁeﬁmo%wr @iﬁymaﬂr%w%Méc.auryxehengankyn Qﬁﬁirfb-loﬁépﬁlﬁyl%ﬁéﬁoﬁblypr o or
fluoro, | ower Kyl , especi all | uoronet hyl, | ower” al koxy,

especi al $§Phr1ﬁ§t27@<9'm9éhﬁlﬁm'nopr@ﬁﬂ)'2§ftﬁ @Zoérﬁﬂho especi al | y met hyl ani no,

et hyl ami I I

cspect al [5 ISR Rdh, bADHpLAY: DBl Rioth oA Liechl B0 i no
or but - 30r @twlmrrtberepbmer al kyl - car bonyl -am no, especially

nmet hyl ca 3/ 099771 PCT/ EP03/ 05634 -160

hydr oxy- %ﬁ%ﬁwi"ﬁ?ﬁ?ﬁtbfaﬂ%gg%@f%gé}”-h&o@r(’% hydr oxy- phenyl - am no, nono or
tri-lower al koxy- phenyl-am no, especi al Iy met hoxy-phenyl -am no or
trinmetho %1(?\& Al

nmet hoxy- ?ﬁjor 0- p:%}cc@@rﬁ’é;t% ér@mef ﬁiﬁg&eﬁﬂlg mlaﬁ\gé%%g%o ecl aIgIONHPy

benzyl anquula(lmn@rdmg tg|dalmvle~hﬁeln@>@r)d/prﬁéﬁ@p Nweis hlnkgsl B8 or@sp§d|,a| |y
e OXY- REKMIEBI. o fl%@kh?ﬁ%f}@&?ﬁ%{genzc\iﬁq}wer%ﬁhw o[eiBlths BORY! - 1 over

al kyl am no, am nosul am no no-1o
al koxy- prmr@aentm in dotte@ fieterrapteg) llm(mbﬂmgi@e pleasyip wmmfbey lammund) forms
al kyl - l;
et byl ant A0 h ¢ St Rt BfesBht ¥ is BRAIN Bl oreiiR e ackording o clim 1, ot least
al kyl ami og of %e&awlesys abaelc legdamiquepiai R« is-grminpop fowes @ikytamino and Rs ls
nor phol i drbé‘g}/\er al kyl am no, especially norpholin-4-yl-propylam no, |ower
al kyl - pi perrdy-am no, especially 1-nethyl-piperidin-4- ylam no, tetrazolyl,
especially 1 Htetrazol-5-yl, lower alkyl-tetrazolyl, especially |ower

gl ﬁg!{ : ylt gt-ﬂ?%@% r%czcé d| E>Ihc|51 Tl\flﬂlgr_%,[}%\hggilaihﬁée[ é’@rw%f \Zeopé:a c%'mpound of the

al kyl -t efarmmlly| , especially (di-lower alkyl)-am no-Iower

al kyl -tetrazol -5-yl such as 2-(3-dinethyl am nopropyl)-2Htetrazol -5-yl,
with the proviso that if Xis NH R4 is not am nocarbonyl or |ower

al kyl - carbonyl and with the furthe(CbI)gwso that if nis 1, mis 0, pis O,
ris 1, Xis NH Y, is 0 G is not:/ presentHand z |§2a radi cal of the

formula | a accor d| n claim 1 R4, X geNher w 1t he benzene ring

cont ai ni ng A r) A f et hyl pyry il rw.gr oxy- pyri di n-4-yl
or 1-H 2-oxo- 14 k opyki di RB is prefera | y hydrogen, or

| ower al kyl, espeC| y met h ) alm, “espec y chloro; or a tautoner
t hereof; or a pharnaceuti cal I'y?accept ab?e Sgh theﬂz;of

wherein A, A', n, m, p, 1, X, Yy, Y2 and Ry-Rs have the meanings as defined for a compound
of formula | according to claim 1;

or a tautomer thereof;

or a pharmaceutically acceptable salt thereof.

5. The use according to claim 4 of a compound of the formula I* or a tautomer thereof,

or a pharmaceutically acceptable salt thereof, where, in the compound of the formula I*,
Ais CH, N or N—O and A’ is N or N=O, with the proviso that not more than one of A and A’
can be N—O;

nis 1;

mis O;



9. A conpound of the fornmula | according to claim7 wherein A and A are
both N, nis 1, mis 0, pisOor 2, risl1l Xis NHif pis O, or if pis
2, X is nworegeat7whi ch together with (CH2)2 and the bondeCrEmae®st ed in
dotted (interrupted) lines (including the atons to which they are bound)
forms aring, YILis 0, Gis not preseni$7Z is a radical of the formula la
according to claiml, at |least one of Rl, R2 and R3 is a basic organic
noiety, R4 is amno or lower alkylamno and R5 is hydrogen, or a tautoner
t her eof Fg Qﬁrnaceutlcally acceptable salt thereof. 10. A conpound of
t he forﬁ% a'l* accordlng to claim4 or a tautoner thereof, or a
pharnachSﬂbéDF? acceptabl e salt thereof, where, in the conpound of the

f I % h
ot mor IR 28 Gt S Fierdlieh o JopBr RN ot I X e ™

-161- n fogether with §Cidy), and Ihg bsndszretpre%ntedrm idettad (interryptred) inesyincliding toder ei n

R is hyd I& 2 or 3, X is nitrogen which

t oget herét\g\ﬁ]'?ﬁow&ﬁ&%w@;%@t@h% sé%gg?eogent ed in dotted (interrupted) lines
(i ncl udi Xés €EHeandipdEereo whi ch they are bound) forms a ring, or X is CH2
and P 1 SyiPlid pralisd el thetiondh fbrédiated eoReR Hes! AR S6RY 8ft dtiteipt ted |1 nes,

if pis zero, 'are absent; I's CH2; "each
i ndepend)énlSIQ/OOCHb he others, is hydrogen | ower al kyl, halo, especially

bronmo or chl &r@r B“QI)@BP] WééerﬁIe II;I of tﬁéBﬂ‘FeIrﬁl iﬁ){(&rﬁéérI Wé?’%ﬂ{yh%%b bSyRSally

al koxy, especi ower
2,2, 2- trbrrommrmtdnowa-t@Menylkyl pﬁm@tailmrlﬂuomﬁmldowqr Prpe e@na«walmnyﬂtm-

I I

Py omor i el RBEF IRl ol 2 0 hnibroe PSP el bipe AR SpBtinll SRERAR, | e
forma | mpumrmwmpmndwlpemmgeﬂ treenpbiolinyh especially yerrphelinenthioregighe-he
remai ni n f

ment i oneﬁw?%gp ﬁé'%'IIIIﬁ‘%II‘SIIaI OIIII] hat II%I\W%IR Qo%h%gﬁﬁ%? IOIIIII%bIgIP%I%Ij(I@g/en and
with t hebrﬁdgetwmmdpma)themygdneatonns antethe fermaining2ngred ttRSeirgoigtigsds hydregen drer

t wo canng{lﬁ QHIIQ nI)oI?etieIgﬁI(%nqgﬁQd R4 is | ower alkoxy, espeC| ally met hoxy, | ower

0, a

al kanoyl espect y acétyl ami no, hydroxyphenyl anm no, especially
p- hydr oxif pisemf zaro, Rg js Iawelnaikylmwemally@bﬂwkgfmmyl yibwamalkaxy, espec:ally methoxy,

lower alkanoylamino, especially acetylamino, hydroxyphenylamino, especially p-
hydroxyphenylamino, amino-lower alkyl-oxyphenyl-amino, especially 4-[(2-aminoethyl)-
oxyphenyl]-amino, sulfamoylphenylamino, especially 4-sulfamoylphenylamino, carbamo-
ylphenylamino, especially 4-carbamoylphenylamino, [N-(hydroxy-lower alkyl)-carbamoyi]-
phenylamino, especially [N-(2-hydroxyethyl)-carbamoyl]-phenylamino, halo, especially
chloro, or hydroxyl; and

Rs is hydrogen, lower alkyl or halo, especially hydrogen.

6. The use according to any one of claims 1 to 5 where the protein kinase dependent
disease is a tyrosine protein kinase dependent disease, especially a proliferative disease
depending on any one or more of of the following tyrosine protein kinases: ras, Abl, VEGF-
receptor tyrosine kinase, Fit3, and/or Ber-Abl activity.

7. A compound of the formula | according to claim 1 or a tautomer thereof,

or a pharmaceutically acceptable salt thereof, where, in the compound of the formula |,

Ais CH, N or N»>O and A’ is N or N—O, with the proviso that not more than one of A and A’
can be N—O;

nistor2;



especially 4-[(2-am noet hyl)-oxyphenyl]-am no, sulfanoyl phenyl am no,

especi ally 4- sul fanoyl phenyl am no, carbanoyl phenyl am no, especially

4- car banowbphesyram no, [N- (hydroxy-| ower al kyl) - car banoyCirAaPhgosssam no,
especially [N (2-hydroxyethyl)-carbanoyl]- phenylam no, or halo, especially
chloro; and R5 is hydrogen, |ower alkyl198r- hal o, especially hydrogen. 11. A
conpound of the formula 1* according to claim4 or a tautonmer thereof, or a
pharmaceutically acceptable salt thereof, where, in the conpound of the
formula lfiso®tof2; N, m p, Y11l Y2, R, R2, R3 and R4 have the neani ngs

gi ven under ornufa 1* inclaim4, andr is 1to5 Xis NRif pis O,
wherein Ri$8 %9ﬂ$sogen or an organic nmoiety, or if pis 2or 3, Xis

ni trogen Y ghstogether with (CH2) P and the bonds represented in dotted
(mterrug(ted lines (includi ng the atoms to which they are bound forns a
ring, iErus Brivhgsein R isdydrogemop an goaenicimeielys P89 o83, Xisigrogen, i f

pis Zer%huc‘hﬁ@gé%ﬁ&dﬁ:tr{ l\ﬁm ?%attgébbﬁus%b%%embwgo rﬁé}ﬁﬁméd) ks hn&m&ng

provi so tha ependent | y t he ot'hers,
present , thesatamsde whishyiheysargdoupddorms aIfagm 4 but not bound to t he rest of

for rruI a Wi Jh}%@p@ws%hﬁ)f'x is Iﬁ Ol\gn%)c{\ o@Rf, On@ﬁ%dentﬁ{)df%othé&qf H‘Ielssé%éfe't} aent s

R1, are sel ecte letles erey posi tions
(o = ort H@fnﬁﬁ ia claim 4, byt net mmd)tom@esmlf@ramté@lwatahC.(e@)a{@(NB tQfe position
wher e the§<(rdz?]rg)r?d§ bound to the rest of the nolecule in forrrula 1* (via the
NH- C(=0O) y): if only R is other than hydrogen: R p- | ower al kyl,
especi al By p-net hyl, p-ethyl, p- n-propyl ; mhal o-1 ower al kyI especially

mirifl Ugﬁg%b%heremi(wq&ﬁﬁﬁ’élk ﬁ%dgg%érﬁﬁfhﬂnsyieﬂr p-piperazin-1-yl; if

both R are other t o-l ower al kyl, especially
mtrifl usMtbilee prpiviso divad tfmbmqgihmﬁot?ntediremt@dlhyewf Ibiscero, ake absembhal o- | ower
al kyl, esp baélogcg}lri fluoronethyl, and R2 = p-hal o-| ower al koxy,

especi al I Y trifluoroethoxy); R = mhalo-lower alkyl, especially
mtrifl ub’bm@tﬁprl\“'bnd R2 = m|ower al koxy, especially m net hoxy, R, =

m E:: 8 : ngYg;thé"‘#) y1s? t@gg@;_g{z} d%strﬁt Hcﬁ@r[aoﬁ:rgf E’% Nﬁ@ %S or'S- BI‘%er 1 n- 1_yl

or p- each of Ry, Rz, R3 and Rs, independently of the others, is hydrogen or an morganlc or
organic moiety or any two of R4, R, and Rj together form a lower alkylene-dioxy bridge
bound via the oxygen atoms, and the remaining one of these moieties is hydrogen or an
inorganic or organic moiety, with the proviso that if G is not present and Z is a radical of the
formula la according to claim 1, Ry, Rz and R; cannot all be hydrogen and with the further
proviso that if one of Ry, Rz and R; is halo or lower alkyl-sulfonyl, the other two cannot both
be hydrogen;
R, is an inorganic or organic moiety, with the proviso thatifnis 1, mis 0, pis 0, ris 1, Xis
NH, Y, is O, G is not present and Z is a radical of the formula la according to claim 1, Ry,
together with the benzene ring containing A and A’, does not form methylpyridinyl, 2-
hydroxy-pyridin-4-yl or 1-H-2-ox0-1,2-dihydropyridin-4-yl; and
G and Z have the meanings given under formula | in claim 1.

8. A compound of the formula | according to claim 7 wherein

G is either not present, lower alkylene, especially methylene or ethylene, or C;-
Cscycloalkylene, especially cyclopropylene, and Z is a radical of the formula la according to
claim 1, or

G is not present and Z is a radical of the formula Ib according to claim 1;

AisCHorNand A’is N or N»O;



pi perazin-1-yl; R = mhalo-lower alkyl, especially mtrifluoronethyl, and
R2 = p-N-norpholino or p-N thionorpholino; R, = m|ower al koxy, especially
m net hoxywoanaodR21 = p- hal o, especially p-brono (|l ess prefPemrerdd/os6By =

m | ower al koxy, especially mnmethoxy, and R2 = p-hal o-1 ower al koxy,
especially p-2,2,2-trifluoroethoxy; R%9= m|ower al koxy, especially

m nmet hoxy, and R2 = p-phenyl; or R = mlower alkoxy, especially mnethoxy,
and R2 = p-piperidin-1 -yl or p-piperazin-1- yl; or, if R, R2 and R3 are
other tRagqhydrogen: R, = mlower al koxy, especially mnethoxy, R2 =

m | ower al koxy, especially mnetho- xy; and R3 = p-1ower al koxy, especially
p- met ho%y*SOdP""J\O 03/ 099771 PCT/ EP03/ 05634 -163 R = | ower al koxy,

especi al I,yor@bhg}xy, and R2 and R3 together forma | ower-al kyl ene- di oxy,
especi aIIy O CcH2-CH2- O, bridge; and R5 is hydrogen, [ower alkyl or halo,
especi alris1! -hydrogen with the proviso that if nis 1, m is 0, pis O, r is

1, X lsﬂbmf#stlonﬁh&em%s &fg‘ehefr IcWVérh.\lktyherb@ﬂgem3rxr‘s]nltrogémlwhlcrtg A and

A, d f
I 27 ofeasiher vl 3g8 R bansyeoresarba j el oo Haed fnsing the

accordi %Gorﬁé)tocmbmréy%e Boliriy fétRra filtglogof , or a phar maceutical |y
acceptable salt thereof, where, in the compound of the formula 1*, Ais CH

N or N >0s&HiK wherein ishydpgan andiRi$ 28 proviso that not nore than one of A

and A vﬁﬂ%@?rd&so?ﬁgt the b§nd79repfésleﬁte@un détte0indsiBp igzers, ake @bsethit; X is NR i f
pis O, erein Ris drogen or | ower aIkyI,orlfp|520r3 Xis

mtrogerYNchﬁOl’lQb‘Qet her with (CH2)p and the bonds represented in dotted
(|nterr X@@) lines (including the atoms to which they are bound) forns a
ring, s CH2 and E)IS zero, with the proviso that the bonds

[

repr eserwlﬁldhe prayigotteat (Vidmé%)m HeesN@tingiidedd-Qy 08 SABGEMPS: Vi is 0 or CH2:

each of Ry, R, and Rs, independently of the others, is hydrogen, lower alkyl, especially
methyl, ethyl, n-propyl, isopropyl or tert-butyl, lower alkenyl, especially isopropenyl, hydroxy-
lower alkyl, especially hydroxy-propyl, lower alkoxy, especially methoxy, halo, especially
chloro or bromo, halo-lower alkyl, especially trifluoromethyl, halo-lower alkoxy, especially
trifluoromethoxy or trifluoroethoxy, amino-lower alkyl, especially aminomethyl, amino-lower
alkoxy, especially aminoethoxy, di-lower alkyl-amino, especially diethylamino, hydroxy-lower
alkyl-amino, especially hydroxy-propylamino, bis-(lower alkoxy-lower alkyl)-amino, especially
bis-(2-methoxy-ethyl)-amino, di-lower alkyl-amino-lower alkyl, especially
dimethylaminomethyl, phenyl, morpholinyl, especially morpholin-4-yl, piperidyl, especially
piperidin-1-yl, piperidyl-lower alkyl, especially piperidin-1-ylmethyl, lower alkyl-piperazinyl,
especially 4-methyl-piperazin-1-yl or 4-ethyl-piperazin-1-yl, lower alkyl-piperazinyl-lower alkyl,
especially 4-methyl-piperazin-1-yimethyl or 4-ethyl-piperazin-1-ylmethyl, pyridyl, especially
pyridin-2-yl, or lower alkyl-imidazolyl, especially 2- or 4-methyl-imidazol-1-yl, with the proviso
that if G is not present and Z is a radical of the formula la according to claim 1, Ry, Rz and Rs
cannot all be hydrogen and with the further proviso that if one of Ry, R, and Ry is halo, the
other two cannot both be hydrogen;

R, is lower alkyl, especially methyl, ethyl or ispropyl, hydroxy, aminocarbonyl, lower alkyl-
carbonyl, especially methylcarbonyl, cyclohexyl, halo, especially chloro or fluoro, halo-lower
alkyl, especially trifluoromethyl, lower alkoxy, especially methoxy, amino, lower alkyl-amino,
especially methylamino, ethylamino, isopropylamino or tert-butylamino, di-lower alkyl-amino,
especially dimethylamino, lower alkenyl-amino, especially prop-2-enylamino or but-3-
enylamino, lower alkyl-carbonyl-amino, especially methylcarbonylamino, cyano, azido,



R1, R2 and R3 are selected fromthe follow ng noieties, whereby positions
(o =ortho, m= neta, p = para) are indicated with regard to the position
wher e t hewpion®94731 bound to the rest of the nolecule in f@CFHEHPA3HS63{Vvia t he
NH C(=0) -X-noiety): if only RL is other than hydrogen: Rl = p-lower alkyl,
especi ally p-methyl, p-ethyl, p-n- propWQ‘ m hal o-1 ower al kyl, especially
mtrifluoronmethyl; or phenyl, p-piperidin-1-yl or p-piperazin-1-yl; if
both Rl and R2 are other than hydrogen: R = mhalo-lower alkyl, especially
mtri fl uQapsiEighehyl-aielo @spec@ﬂ;h&ldm IRaIPEisHenyl-aminby raomo oRri-iowen dlldxy- | ower

al kyl, especially mtrjfluoronet

es'E)ec:c i’i| pRenyl-aind, especiatly (Msthoxyk Béwl-an‘ppo %W&O&Tpﬁﬁ@ﬁamﬁ"ﬁ IIM% IEO&(P’aI ly
mtri - -

o 099771 P /%05’"3@%4 la'llilfﬁmétﬁWﬂL@hb’—pHehyl ammphawl wwmmgqglragrrlyo,

i 11 cesmsRelygenzvmInacmons o RuRyP S EPheEIayr SiEriig pePSieleci ai 1y
mtrifl Uﬂé@u@ﬁfr Bé‘r‘\zyla%lﬁo BR dimeathdXyhizgaming; aminosulfonyRpheslykibiver élkylhmlria =

m hal o- | ower ylI", especij al | mtrlfluroma}k r phol i no
or - - easecily BRSTosWATYRb SRR e Ruie) S GBSt POy BRI, and Ro =
gs BZL |Oal ﬁﬂ%@!ﬁg&* }ShWéﬁi‘ﬂb {dvs %Ikypérﬁh@fsfuﬁdﬂyl IdWer alkyHplesmytanihd @specially

I | k
SoPeTH T wrvimonsalay ety Rosedare RS Sy R Al inab
P- phenyl eskialfy 4méfh)|llﬁi%|"azﬁ‘1|-1<-9lxpfop)ﬂ§rﬁiﬁ6| mbi'nhomylﬂﬁ\ﬂwmkyla&nﬂb %%pemally
p-pi peridin-1-yl o perazin-1- er than

hydr ogenl‘noFl!)l'lOliﬂn ﬁmlﬁmswgm%%yﬂer&'ﬁ'émpﬂ'%am"?ﬂe@ﬁB@&ﬁ IyaszBs P'B "4l koxy,
eSpeCI a |¥m|ﬁoff€‘ett#590| P%spé@éﬁy -teterdI-fBVeroﬁéWtetl%%@l@ﬁb@béd(allp—lcmérw or

koxy, d5pec al met hoxy gther forma

I over - aI tejm@@ié ylguel 93 1é§ﬁéh§|rﬁ1 te}traz@:%qzqr éF'IE?'@" 2"15'@"5?68" Y8 (dHOWerj s ot
é g[)gm o ]al'kﬁ) LR I0REK QY- te FSARRE, AbbotalREDBWEF alk@EhindlIsRe0k@&tFE0l-5-yI
such as 2-(3-dimethylaminopropyl)-2H-tetrazol-5-yl, with the proviso that if X is NH, Ry is not
aminocarbonyi or lower alkyl-carbonyl and with the further proviso thatifnis 1, mis 0, pis 0,
ris 1, X is NH, Y; is O, G is not present and Z is a radical of the formula la according to
claim 1, Ry, together with the benzene ring containing A and A’, does not form
methylpyridinyl, 2-hydroxy-pyridin-4-yl or 1-H-2-oxo0-1,2-dihydropyridin-4-yl;
Rs is most preferably hydrogen, or lower alkyl, especially methyl, or halo, especially chloro;
or a tautomer thereof;

or a pharmaceutically acceptablé salt thereof.

9. A compound of the formula | according to claim 7 wherein A and A’ are both N, nis 1, mis
0,pisOor2, ris1, Xis NHif pis 0, orif p is 2, X is nitrogen which together with (CH,), and
the bonds represented in dotted (interrupted) lines (including the atoms to which they are
bound) forms a ring, Y4 is O, G is not present, Z is a radical of thé formula la according to
claim 1, at least one of Ry, Rz and R; is a basic organic moiety, R4 is amino or lower
alkylamino and Rs is hydrogen, or a tautomer thereof, or a pharmaceutically acceptable salt

thereof.

10. A compound of the formula I* according to claim 4 or a tautomer thereof,
or a pharmaceutically acceptable salt thereof, where, in the compound of the formula I*,
Ais CH, N or N—»O and A’ is N or N—=O, with the proviso that not more than one of A and A’

can be N—O;



acetyl am no, hydroxyphenyl am no, especially p-hydroxyphenyl am no,
am no- | ower al kyl - oxyphenyl -am no, especially
4- [ (2- amwoeBlgd7yt oxyphenyl ] -ani no, sul fanoyl phenyl am no, PCEsresdFHs4 y
4- sul f anoyl phenyl am no, carbanoyl phenyl am no, especially 4-
car banoyl phenyl am no, [N (hydroxy-| ovet61 kyl) - car barmoyl ] - phenyl am no,
especially [ N-(2- hydroxyethyl)-carbanoyl]-phenyl am no, or halo, especially
chloro; and R5 is halo, especially chloro, |ower alkyl, especially nethyl,
or preferighty hydrogen. 13. A conpound of the formula 1* selected fromthe
group con5|st|ng of
N- (4- pyrm!ﬁ(h-4 yl - oxy- phenyl)-N - (4-ethyl -phenyl)-urea,
N (4- pyrF; glonzq)fgl - oxy-phenyl)-N -(3-trifluoronethyl -phenyl)-urea,
N ( -pyrld i n-4-yl - oxy-phenyl )-N - (4-(2, 2, 2- trifluoroethoxy)-3-trifl
uor onet Hy$ phenyl ) -urea; N (4- (4-(4- hydroxyphenyl am no)-pyri m
i di n-6- ﬂ)shﬂ%)f%h@@)’%%eﬂ&rﬂ@% Wdréderib?ﬂm@t aml, d@fffm‘s'Z)orlK Xds nltmgén WhICh
N-(4-(2- methl-{) din-4 é%) ze &?dt{ q@ ?4 'ﬁ‘fﬁl - urea,;
or a phdegrib@iwi fb(ﬂ"lzip aeldbe S‘B)CF%VGE@S?" A defte i"ﬁeml?% %83 ge
formul a Srsting of WO 03/099771
o) Epog#%@%%@ﬁkﬁ they $E Db IS )I6MEa ARG,
N-(4- pertﬂGHzlaf}dP@xZFf‘bhenyl) N - (4-n-propyl -phenyl)-urea, N (4-pyri d
' n-4-yl \M 'b?dWécchQ{ thé‘ﬂ)oﬂ@é J‘b)ﬁésléh%)dh ho!ﬂécﬂﬁ]es is zero, are absent;

thI- di n- 4-yl - oxy- phenyl)-N -(4- hy phenyl)-urea,
N- nmet hyIY1NS stl n- 4-yl - oxy- phenyl )-N - ( 3- tr| f I uor onet hyl - phenyl ) - ur ea,
N-met hylg %}4ROVF§2 ﬁnﬁ%pé??ﬂéh%ﬂb{é bthifs, ﬁéhyaréq]&pldwepbk Y haloUéspecially
N- met hyI I n-4- oxy-phenyl)-N -(4 ure
N- (4- pyrhbirding-of.c lprcbkv@lodﬁwﬁyalyylmsp@maw Blﬂﬁorsmeﬁhw |'Q}%?f<ﬂ¥'ﬁ y‘%s-pﬁﬁ'é‘ﬁX/Wthﬁ’r ea,
N-(4- pyry.d If REpydialRtidin-ur ea,
N (4- pyr)|& dlh%lpjo ‘% éM:ﬁ(% ia)l %‘2 it?"ﬂﬂ&b@l@?ié%%hbﬁ*] ﬂ)lHéHd?/ p¥dially
N- (4- pyr1-gi ntpaﬁa;iny‘etehmmqjluesmrazw-y m@ph@lmy%ﬁwqﬂym%aholme tlmomorloho-
N-(4-pyry kgf.ée%éllw ?%H&J@W M&oﬂﬁérh%gé%ﬁkﬁ%hﬁ aY6R alkyi&n%é'd

n- 4-yl ne or onet hyl -'phenyl ) -urea, N (4 yr|d|
| - obd‘}dgpfb@nydi )/adbe pKygen- aé@mylarﬁﬁbﬁwwalalng @ae okihese mgaq:t@s'ls hy rogen or

4-y
4 yl- oxye &r}ﬁ@}ﬂcﬁe{l‘lﬁg?ﬁ%n’u%ﬁemlﬁ%%e PIQ)%B 'tﬁat@ﬂ‘ ﬂ?and R; E4nrY &it Be hydrogen

4-yl - oXy-phen acet nyl )-am de
5 (4- pyrantivitiothe)fumther provisd ﬂhablf @ﬂ%@h@i Romed s jahalache hss iye canno bgthbe
hydr0|n
5-(4-pyri é"??g oxy) N-(3-trifluoromethyl-phenyl)am no-carbonyl -1, 2,3, 4-tetrah
ydr oqui n} nsrtmyer alkax- gspeCially m.etj‘pyy,.lowercalkanq)ylgrryno especially acetylamino,

OxypheWa]rng;\)Iher(y’i}’arﬁl%f e]aslb%%ﬁﬂ) W&ro?ymbl)amm ©8mino-lower alkyl-oxyphenyl-amino,

especially 4-[(2-aminoethyl)-oxyphenyl]-amino, sulfamoylphenylamino, especially 4-

I
n-
n

sulfamoylphenylamino, carbamoylphenylamino, especially 4-carbamoylphenylamino, [N-
(hydroxy-lower alkyl)-carbamoyl]-phenylamino, espemally [N-(2-hydroxyethyl)-carbamoyl}-
phenylamino, or halo, especially chloro; and

Rs is hydrogen, lower alkyl or halo, especially hydrogen.

11. A compound of the formula I* according to claim 4 or a tautomer thereof,

or a pharmaceutically acceptable salt thereof, where, in the compound of the formula I*,

A, A, n, m, p, Y1, Yz, Ri, Ra, Rz and Ry have the meanings given under formula I* in claim 4,
andris 1105, Xis NRif p is 0, wherein R is hydrogen or an organic moiety, or if pis 2 or 3,
X is nitrogen which together with (CHy), and the bonds represented in dotted (interrupted)
lines (including the atoms to which they are bound) forms a ring, or

Xis CHy and p is zero,



N- (4-pyridi n-4-yl -oxyphenyl)-N -(4-phenyl -3-trifluoronethyl-phenyl)-urea,

N- (4-pyridin-4-yl-oxyphenyl)-N -(4-(piperidin-1-yl)-3-trifluoronethyl-pheny
| )-urea, whHog49gyri d i n-4-yl-oxyphenyl)-N - (4-(norphol i PCT/EP03/05634
no)-3-trifluoromnethyl-phenyl)-urea,

N- (4- pyri di n-4-yl - oxyphenyl ) - N - (3, 4,518%1 net hoxy- phenyl ) - ur ea,

N- (4-pyridin-4-yl-oxyphenyl)-N -(3- rret hoxy- 4- phenyl - phenyl) urea,

N- (4-pyridi n-4-yl - oxyphenyl ) -N - (3-net hoxy-4, 5- (et hyl en-1, 2-di oxy) - phenyl ) -
urea, |\én641f9Y§iéi’olthe4aonjsmpyéﬂ@ﬁfeﬁllhdbltedmiemdaabgem (2, 2 2-trifl

uor oet hox% gheni/ EPZ .
N- (4- py™! ithe Rray 90512%5 fﬁ/'T“S' ‘F\?Ch(%f %Wﬂwd&nwf ?)f e gingrsy |Wre%%nénl§/ %% ea,
N- (4- py reid é@dénn\éhwmsmmharmt hotmouﬁétcptmeestcbfmomwé }*Mw@yﬂ:0=0,)¥ e@(NR)- or

N-
t h§/|4 E)ﬁegdf h_y lgirr Oxygndet s)ubgtltuen sR. 2 ancf lgs are se]ec?edyfpo erWe foWownfﬂS n%mét l uorone

n'\FE E ﬁyl[ 4%}%7&%;1) 6@&1@% we Rythd, A ﬂi\@tapwd eirgl] areGndicdtedwith hegart tdhe(p®sition f | uor o
pneny - ure ar no n

ey a i o e s e RO PBh BBk 12 PN bl 7

PCT/ EPO?,{]Q 34 - 166

N (4-[4- dr oxyet hyl car banoyl ) - phenyl ) - am no- pyri m di n-6-yl ] - oxyphe
nyl - N - n'YRnﬁIQﬁ%‘P"dH@ﬂh YA BNy ) - ur ea, yP

N-(4-[4-(4- hyds CpXM%?Q]}(M)es?p@ciéQy pyﬁétl‘r*ld{b-@tl'@fpm -ppyphenyl - N - (3-trifluorone

thyl -4-(2, 2, 2- trifluoroet hox
N- (4- (N- oxi do- pW1h§|°d9WeW‘b<¥' ﬁ@ﬁbﬁ/%f rlf{por()@e WE ©F uor ont hyl - phenyl ) - ur ea,

N-(4- (2- met hoxy pyehd Hih=1004p erazifl1={13-tri f | uor onet hyl - phenyl ) - ur ea,
N (4- (2 é@l donlcﬁ5|{1 ﬁ'—‘pﬁJeY Yl) rI%‘EWCE(B tri f)l(uororret hyl - phenyl ) - ur ea,

N-[4-{(2 B&I%%‘%@IQBWFHPH- hdtagenoxy] - phenyl - N - (3-tri f | uor onet hyl - pheny

|)-urea, = m- halo Iower alkyl espemally m-tnﬂuoromethyl and R, = p-halo, especially p-
N-[4-(pyridi n 4-y o r-n(())xy ¥11 or o- phenyl J-N - ( 3- trifl l]?oromat hyl - phenyl ) - urea

v L4~ (PyrT iy A~k rraRxbiver 2R} EbplecRile dkrilladiorietind, ntiiRjer pealoThepdtkayt ) - ur ea

N-(4-4[4-(2 ani nRIPRERMPrENFRBHArAINSNNI ni di n- 6-yI | - oxyphenyl -N - (3-trifluo
romet hyl - 1Yl)m iEBwePhid, BIHRICTRG RGSoMstiyE GRBIRLL! M-1Bakt alktigt eof . 15.

A corrpound ected fromthe group consisting of the conpounds of Exanples
1 - 164c) as des%ﬂpﬁ@éﬁymﬂn?ﬂ?éxﬂescrl ption and pharnmaceutically acceptable

salts there ey ly BH-@iRasrdkictiyl, &R =S |co ound of
t he formul aOpIE lrﬁh*%a@g%fg?ﬂ ﬂe%%g% gﬁe of e(ﬂjlﬂlal rmsﬂm72I pfmﬂeﬂy i t aut oner

t hereof , or R pharhaiciower @'ﬁyll ?SR?@@@){)ﬂhlﬁlﬂléo@meﬁhyl and Ry = D plpefldm 1-36/]] or p-

piperazin-1-yl;

R, = m-halo-lower alkyl, especially m-trifluoromethyl, and Rz = p-N-morpholino or p-N-
thiomorpholino;

R, = m-lower alkoxy, especially m-methoxy, and R, = p-halo, especially p-bromo (less
preferred);

R, = m-lower alkoxy, especially m-methoxy, and R, = p-halo-lower alkoxy, especially
p-2,2,2-trifluoroethoxy;

R, = m-lower alkoxy, especially m-methoxy, and R, = p-phenyl; or

R, = m-lower alkoxy, especially m-methoxy, and R = p-piperidin-1-yl or p-piperazin-1-

yh;
or, if Ry, Rz and R; are other than hydrogen:
R, = m-lower alkoxy, especially m-methoxy; R, = m-lower alkoxy, especially m-metho-

xy; and R; = p-lower alkoxy, especially p-methoxy; or



t hereof, and a pharnmaceutically acceptable carrier material. 17. A conpound
of the formula | or 1* according to any one of clains 7 to 15, or a

t aut omer wolaierf1 or a pharmaceutically acceptable salt wPhEmPos/sebor use
in the treatnent of the animal or hurran body, especially in the treatnent
of a tyrosine kinase dependent disease1638. Use of a conpound of the
formula | or 1* according to any one of clains 1 to 15 for use in the
treatment of a tyrosine protein kinase dependent disease. 19. A nethod of

treatment fog, al&&é%ﬁ@ﬁyté@bmémﬁ@m@ﬁy tapdiRyhHnki R4 togethér farm aswercalkyléye-
tyrosine) pr otein kinase: v\/mC?_sz g’Frl ses adm ni stering a prophylactically
1@

or especi al I@‘O’%GFMM é%PH; 998 anount of a conpound of formula |

or 1* asy&hRMS HyBrcdeH, I8Wer akyl®r Ablss edpdctali} hydrogen; withrtie bovisdeatlatinn fd, m f or
exanpl e a hunan, that, on account of one of Ihﬁ_@% i oned di seases
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a tautomer thereof, or har macéuti cally acceptable salt thereof,
characterized in that (a) for the synthesis of a conpound of the formula I
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with (CH2)P and the bonds represented in dotted |nterrupted lin

(i ncI ud| AR ph@"rracsmcailbamp@blq srll tharesf, 1aReHin they sRmREUPd Q) th HH“'é,a?z A,

A R : Q86 tat ABY ok haABAB o ASard’
def| ned ca)sr Q’ yoﬁqoﬁ% of I?or rru'\+Q Wiaﬂ(;(rt:hoer'E)rlong toa cl ai Pn 7, aan am no

conpoundcarfbé Ne»@prmula Il (CH2)P XH (R4)r \ (Y1l)n I \ (II) AAA (Y2)m
R5 wherejn i( is as just defined and R4, R5, A, A, Y1, Y2, m n, p, r and
the bond®® ‘epresented in dotted (interrupted) lines have the neani ngs as
defined frois 0a conpound of fornmula | according to claim7, is reacted with
anisocyanaé%sof the formula IIl O=CGNGZ (IIl) wherein G Z, Rl, R2 and
R3 have Phe" gm? ngs as defined for a conpound of formula | according to
claim 7, rizr1 ¢iB; for the synthesis of a conpound of the fornula I wherein m

5, OB R SR by e a0 o PR o ol en
fornmul a togetheo lwlth m@Hﬁ)Qandi thienbohds aeprgskented inadotied lantbrmptetd) énes (including the
atoms to which they are bound) forms a ring, or
Xis CH; and p is zero,
with the proviso that the bonds represented in dotted lines, if p is zero, are absent;
Y, is O or CHy;
R, Rz and R; are selected from the following moieties, whereby positions (o = ortho, m =
meta, p = para) are indicated with regard to the position where the ring is bound to the rest
of the molecule in formula I* (via the NH-C(=0)-X-moiety):
if only R, is other than hydrogen:
R = p-lower alkyl, especially p-methyl, p-ethyl, p-n-propyl;
m-halo-lower alkyl, especially m-trifluoromethyi; or
phenyl, p-piperidin-1-yl or p-piperazin-1-yl;
if both Ry and R; are other than hydrogen:

R = m-halo-lower alkyl, especially m-trifluoromethyl, and R; = p-halo, especially p-

bromo;

R, = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = p-halo-lower alkoxy,
especially p-(2,2,2-trifluoroethoxy);

R; = m-halo-lower alkyl, especially m-trifluoromethyl, and R, = m-lower alkoxy,
especially m-methoxy;
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conpound of the formula V Hal (R4)r =164-(\) AAA wherein R4 and r have
t he nmeani ngs as defined for a conpound of forrmula I according to claim?7
and Hal is halo, especially chloro, or (c) for the synthesis of a conpound
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7, or a I’eaCtIVﬁ“d}ﬁ(ﬁrEMQﬁﬂove thereof, is condensed with an am no conpound
of the fornula VII VI | vvherel R1, and . have t he
meani ngs as Befi Re@Webakexy: § M”bf“eﬁrlﬂxmréjz;ﬁﬁad'@g&?%‘“m REPremRy &Ssor
(d) for the syntpesérfed)f a conpound of the fornula | wherein Xis NH pis
zeroand G Z A A, Y1, Y2, R, R2, R3, R4, R5, n and r have the
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m-lower alkoxy, especially m-methoxy, and R, = p-phenyl; or

m-lower alkoxy, especially m-methoxy, and R, = p-piperidin-1-yl or p-piperazin-1-
yk
or, if Ry, Ry and Rz are other than hydrogen:
R; = m-lower alkoxy, especially m-methoxy; R, = m-lower alkoxy, especially m-metho-
xy; and R3 = p-lower alkoxy, especially p-methoxy; or
R = lower alkoxy, especially methoxy, and R, and Rj together form a lower-alkylene-
dioxy, especially ~O-CH,-CH,-O-, bridge;
and, if r is not zero, R, is lower alkoxy, especially methoxy, lower alkanoylamino, especially
acetylaminb, hydroxyphenylamino, especially p-hydroxyphenylamino, amino-lower alkyl-
oxyphenyl-amino, especially 4-[(2-aminoethyl)-oxyphenyi]-amino, sulfamoylphenylamino,
especially 4-sulfamoylphenylamino, carbamoylphenylamino, especially 4-
carbamoylphenylamino, [N-(hydroxy-lower alkyl)-carbamoyl]-phenylamino, especially [N-(2-
hydroxyethyl)-carbamoyl]-phenylamino, or halo, especially chloro;
and Rs is halo, especially chloro, lower alkyl, especially methyl, or preferably hydrogen.

13. A compound of the formula I* selected from the group consisting of
N-(4-pyridin-4-yl-oxy-phenyl)-N’-(4-ethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxy-phenyl)-N'-(3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxy-phenyl)-N’-(4-(2,2,2-trifluoroethoxy)-3-trifluoromethyl-phenyl)-urea;
N-(4-(4-(4-hydroxyphenylamino)-pyrimidin-6-yl)-oxyphenyl)-N'-(3-trifluoromethylphenyl)-urea;
and N-(4-(2-methyl-pyridin-4-yl)-oxyphenyl)-N'-(3-trifluoromethyl-phenyl)-urea;

or a pharmaceutically acceptable salt thereof.

14. A compound of the formula I* selected from the group consisting of
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compound of the formula I X H2ZN-G Z (1 X) wherein G Z, Rl, R2 and R3 have

t he meani ngs as defined for a conpoundi®$-fornmula | according to claim7,
and, if desired, after reaction (a), (b), (c) or (d) an obtainable conpound
of formula | is transforned into a different conpound of forrmula I, a salt

of an ObNthbZh%,ﬁ_@ﬁf&?Jﬁﬁgan @?{_méb@ -phen§l)-ufeansformed into the free

conmpound_ or I ff an obt ai nabl e free conpound of fornula I
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quethyl N-(4-pyridin-4-yl-oxy-phenyl)-N'-(4-methyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxy-phenyl)-N"-(4-bromo-3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxy-phenyl)-N'-(3-methoxy-5-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yimethyl-phenyl)-N'-(4-n-propyl-phenyl)-urea,
N-(4-pyridin-4-yimethyl-phenyl)-N'-(4-ethyl-phenyl)-urea,
N-(4-pyridin-4-ylmethyl-phenyl)-N'-(4-methyl-phenyl)-urea,
N-(4-pyridin-4-ylmethyl-phenyl)-N'-(3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxy-phenyl)acetyl-(4-ethyl-phenyl)-amide,
N-(4-pyridin-4-yl-oxy-phenyl)acetyl-(4-methyl-phenyl)-amide,
N-(4-pyridin-4-yl-oxy-phenyl)acetyl-(4-n-propyl-phenyl)-amide,
5-(4-pyridyl-oxy)-N-(3-trifluoromethyl-phenyl)amino-carbonyl-2,3-dihydroindole,
5-(4-pyridyl-oxy)-N-(3-trifluoromethyl-phenyl)amino-carbonyl-1,2,3,4-tetrahydroquinoline,
N-(4-(4-Chloropyrimidin-6-yl)-oxyphenyl)-N’-(3-trifluoromethylphenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N’-(4-phenyl-3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(4-(piperidin-1-yl)-3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(4-(morpholino)-3-trifluoromethyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(3,4,5-trimethoxy-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(3-methoxy-4-phenyl-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(3-methoxy-4,5-(ethylen-1,2-dioxy)-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(3-methoxy-4-(2,2,2-trifluoroethoxy)-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(3-methoxy-4-piperidin-1-yl-phenyl)-urea,
N-(4-pyridin-4-yl-oxyphenyl)-N'-(4-piperidin-1-yl-phenyl)-urea,
N-(4-[2-(4-hydroxyphenyl)-amino-pyrimidin-4-yl]-oxyphenyl-N'-(3-trifluoromethyl-phenyl)-
urea,
N-(4-[4-(4-sulfamoylphenyl)-amino-pyrimidin-6-yl]-oxyphenyl-N'-(3-trifluoromethyl-phenyl)-
urea,
N-(4-[4-(4-carbamoylphenyl)-amino-pyrimidin-6-yl]-oxyphenyl-N'-(3-trifluoromethyl-phenyl)-
urea,
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N-(4-[4-(4-(N-2-hydroxyethylcarbamoyl)-phenyl)-amino—pyrimidin-6-y|]-oxyphenyl-N’-(3-
trifluoromethyl-phenyl)-urea,
N-(4-[4-(4-hydroxyphenyl)-amino-pyrimidin-6-yl}-oxyphenyi-N'-(3-trifluoromethyl-4-(2,2,2-
trifluoroethoxy)-phenyl)-urea,
N-(4-(N-oxido-pyridin-4-yl)-oxyphenyl)-N'-(3-trifluoromthyl-phenyl)-urea,
N-(4-(2-methoxypyridin-5-yl)-oxyphenyl)-N'~(3-trifluoromethyl-phenyl)-urea,
N-(4-(2-pyridon-5-yl)-oxyphenyl)-N'-(3-friﬂuoromethyl-phenyl)-urea,
N-[4-{(2-acetylamino)-pyridin-4-yl}-oxy]-phenyl-N'-(3-trifluoromethyl-phenyi)-urea,
N-{4-(pyridin-4-yl-oxy)-2-chloro-phenyl]-N'-(3-trifluoromethyl-phenyl)-urea,
N-[4-(pyridin-4-yl-oxy)-2-methyl-phenyl]-N'-(3-trifluoromethyl-phenyl)-urea, and
N-(4-[4-(2-aminoethoxyphenyl)-amino-pyrimidin-6-y|]-oxyphenyI-N’-(3-trif|uoromethyl-phenyl)-
urea,

or a pharmaceutically acceptable salt thereof.

15. A compound selected from the group consisting of the compounds of Examples 1 -
164c) as described in the description and pharmaceutically acceptable salts thereof.

16. A pharmaceutical preparation comprising a compound of the formula | or I* according to
any one of claims 7 to 15, or a tautomer thereof, or a pharmaceutically acceptable salt

thereof, and a pharmaceutically acceptable carrier material.

17. A compound of the formula | or I* according to any one of claims 7 to 15, or a tautomer
thereof, or a pharmaceutically acceptable salt thereof, for use in the treatment of the animal
or human body, especially in the treatment of a tyrosine kinase dependent disease.

18. Use of a compound of the formula | or I* according to any one of claims 1 to 15 for use in
the treatment of a tyrosine protein kinase dependent disease.

19. A method of treatment for a disease that responds to inhibition of an (especially tyrosine)
protein kinase; which comprises administering a prophylactically or especially therapeutically
effective amount of a compound of formula 1 or I* as shown in any one of claims 1 to 15 to a
warm-blooded animal, for example a human, that, on account of one of the mentioned
diseases, requires such treatment.
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20. A process for the preparation of a compound of the formula | according to claim 7, or a

tautomer thereof, or a pharmaceutically acceptable salt thereof, characterized in that

(a) for the synthesis of a compound of the formula | wherein X NR if pis 0, or if p is 2 or 3, X
is nitrogen which together with (CH,), and the bonds represented in dotted (interrupted)
lines (including the atoms to which they are bound) forms aring, and G, Z, A, A’, Y4, Ya,
R, Ri, Rz, R3, Ry, Rs, m, n, p and r have the meanings as deﬁned for a compound of
formula | according to claim 7, an amino compound of the formula ||

-(CHz)

XH
(Rp@/"’ ) ()

wherein X is as just defined and Ry, Rs, A, A', Y4, Y2, m, n, p, r and the bonds
represented in dotted (interrupted) lines have the meanings as defined for a compound
of formula | according to claim 7, is reacted with an isocyanate of the formula Il

0=C=N—G—2z (lll)

wherein G, Z, Ry, R; and R; have the meanings as defined for a compound of formula |
according to claim 7, or

(b) for the synthesis of a compound of the formula | wherein m is 0 (and thus Y, is missing),
nis1,Yyis Oand G, Z, X, Ry, Rz, R3, Ry, Rs, A, A, p and r have the meanings as
defined for a compound of formula | according to claim 7, a hydroxy compound of the
formula IV

.(CHZ?p

\[( N (V)

HO R,
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wherein G, Z, X, Ry, Ry, Rs, Rs, p and the bonds represented in dotted (interrupted)
lines have the meanings as defined for a compound of formula | according to claim 7,
is etherified with a halo compound of the formula V

Hal
R~ W
A A

wherein R, and r have the meanings as defined for a compound of formula | according

to claim 7 and Hal is halo, especially chloro, or

(c) for the synthesis of a compound of the formula | wherein p is zero, X is CHK, especially
CH,, and G, Z, K, Y4, Y2, Ry, Rz, R3, Ry, Rs, A, A', m, n and r have the meanings as
defined for a compound of formula | according to claim 7, a carboxyl compound of the
formula VI

(RQW (<1)" COOH (V1)

AN
\/
n R,

wherein K is lower alkyl or preferably hydrogen and A, A', Y4, Y2, R4, Rs, m, nand r
have the meanings as defined for a compound of formula | according to claim 7, or a
reactive derivative thereof, is condensed with an amino compound of the formula Vi

HN—G—Z  (VII)

wherein G, Z, Ry, R, and R3 have the meanings as defined for a compound of formula |

according to claim 7, or

(d) for the synthesis of a compound of the formula | wherein X is NH, p is zero and G, Z, A,
A, Y1, Y2, Ry, Rz, Rs, Rs, Rs, m, n and r have the meanings as defined for a compound of
formula | according to claim 7, an isocyanate of the formula VIil
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N//C/
(R4)ﬂ'/(<1)n (Vi
~F o). ",

wherein Ry, A, A, Y3, Yo, m, n, r and Rs have the meanings as defined for a compound
of formula | according to claim 7, is reacted with an amino compound of the formula IX

HN—G—Z  (IX)

wherein G, Z, Ry, R, and R3 have the meanings as defined for a compound of formula |

according to claim 7,

and, if desired, after reaction (a), (b), (c) or (d) an obtainable compound of formula | is
transformed into a different compound of formula |, a salt of an obtainable compound of
formula | is transformed into the free compound or a different salt, or an obtainable free
compound of formula | is transformed into a salt; and/or an obtainable mixture of isomers of
compounds of formula | is separated into the individual isomers;

where for all reactions mentioned functional groups in the starting materials that shall not
take part in the reaction are, if required, present in protected form by readily removable pro-
tecting groups, and any protecting groups are subsequently removed.



