Bi cyclic am des as kinase inhibitors The invention relates to conpounds of
formula | and their use in the treatnent of the animl or human body, to
phar macewoQade/03018p0si t i ons conpri sing a conpound of forawhB2des/endsd o t he
use of a conmpound of formula | for the preparation of pharnmaceuti cal
conpositions for use in the treatnent of protein kinase dependent diseases,
especially of proliferative di seases, “$ach as in particul ar tunour

di seases. Protein kinases (PKs) are enzynmes which catal yze the
phosphoryl ati on of specific serine, threonine or tyrosine residues in

cel | ul agicpiobRIdEs. asTiesR ipfisitors r ansl at i onal nodi fications of substrate
proteins act as nolecular swtch regulating cell proliferation, activation
and/or differentiation. Aberrant or excessive wld-type or nutated PK
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mul titude of proliterative and other PK-rel ated di seases, there is an
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and t hugsddiet NRich2834 PBMEULAST tuhites BisBisdsel at ed di seases. It has now been
found that the conpounds of formula | show inhibition of a number of
protein kinases. The conpounds of formula | described below in nore detail,
especi aplaoyei$ kig¥sds\(rida) IafeOéhz%e@ R caiBy R tBE phbSHHoR) 1AM angm &irfheki nases:
EphB4, c-Abl, Bcr-Abl, c¢-Kit, Raf kinases_such as especi al B- Raf, the
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G owt h Factor Rece tors (VEG--Rs) such as in particular VEG-R2. The
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In view of the large number of protein kinases and the muititude of proliferative and other
PK-related diseases, there is an ever-existing need to provide compounds that are useful as

PK inhibitors and thus in the treatment of these PK related diseases.

it has now been found that the compounds of formula | show inhibition of a number of
protein kinases. The compounds of formula |, described below in more detail, especially
show inhibition of one or more of the following protein kinases: EphB4, c-Abl, Ber-Abl, c-Kit,
Raf kinases such as especially B-Raf, the rearranged during transfection (RET) proto-
oncogene, Platelet-derived Growth Factor Receptors (PDGF-Rs) and most especially the
Vascular Endothelial Grthh Factor Receptors (VEGF-Rs) such as in particular VEGF-R2.
The compounds of formula | further also inhibit mutants of said kinases. In view of these
activities, the compounds of formula | can be used for the treatment of diseases related to
especially aberrant or excessive activity of such types of kinases, especially those

mentioned.

The invention especially relates to compounds of the formula |



Rl is H halo; cyano;, -C0-C7/-OR3; -CO0-C7-NR4R5; or -C(=O)-R 6; R2is
substituted C3-C8-cycloal kyl; substituted aryl; or substituted

het er ocycwwpl2pod®B39133 H or unsubstituted or substituted | ecenBziokyisp3oR4d and
R5 are independently selected fromthe group consisting of H unsubstituted
or substituted | ower al kyl; |ower alkyl-carbonyl, wherein the |ower alkyl
nmoiety is optionally substituted; and I“ower al koxy-carbonyl, wherein the

| ower al kyl noiety is optionally substituted; R6 is H unsubstituted or
substituted | ower al kyl; |ower al koxy, wherein the |ower alkyl noiety is

optional |y substitutefd; or sub&.tuted, nono- or di-substituted anmino; A,
B and X are indepeﬁdenﬁ\(sel ¢tfed Trom R7)- or NN E, Gand T are
i ndependently selected fro R8)| or N||R7 and R8 are infependently

(o]
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selected fromthe Y Bonsi H,~hal o -¥hd unsubstituted or
substituted | ower alkfl; Yis -O\ -S-Z2-s(&-, -Beo2- , -cH2- |, -CH2- CHe2-
, -CH=CH or-C C ; Z$is CH or N and-Qis d-C 4-al kyl ene or
C2- C4- al kenyl ene, whePein O C4-al i@l ene or C2-C4- al kenyl ene optionally
may be substituted and wherein one or nore of the carbon atons of said
Cl- C4- al kyl ene or C2-C4-al kenyl ene chain optionally may be replaced by a
het er oatvpBrdindependent |y sel ected from nitrogen, oxygen and sulfur; and the

bond between O and Z characteri ze dotted line is a single bond; with
the pr o%ésoﬂt'?%‘i" YPNG - %'&N,%"%’“i" 0%6’?\}/'%?%@&65'{:?"{%?( unbr anched
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et ween Q. characteri zed, otted line is a double bond; an is
ei t her RotS BPEYBFH SBF“?eéroré‘:%'-gﬁtl'tR%ij‘?] e,railhyﬂa taut oner thereof, or a salt
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of a cogpestinde®fandhewdrenkstl @atbongs P@EieR th¥ lower alkyl moiety is optionally
substituted;

Re is H; unsubstituted or substituted lower alkyl; lower alkoxy, wherein the lower alkyl moiety
is optionally substituted; or unsubstituted, mono- or di-substituted amino;

A, B and X are independently selected from =C(R;)- or N;

E, G and T are independently selected from =C(Rg)- or N;

R and R; are independently selected from the group consisting of H, halo and unsubstituted
or substituted lower alkyl;

Y is -O-, -S-, -8(0)-, -S(0),-, -CH,-, -CH,-CH,-, -CH=CH- or ~C=C-;

Zis CH or N and Q is C4-Cg-alkylene or C,-C,-alkenylene, wherein C;-C4-alkylene or C»-C,-
alkenylene optionally may be substituted and wherein one or more of the carbon atoms of
said C4-Cy-alkylene or C,-C,-alkenylene chain optionally may be replaced by a heteroatom
independently selected from nitrogen, oxygen and sulfur; and the bond between Q and Z
characterized by a dotted line is a single bond; with the proviso that if Zis N, Q is not
unsubstituted unbranched C,-Cy-alkylene;

or

Zis Cand Q is as defined above wherein the bond between Q and Z characterized by a
dotted line is a double bond; and

W is either not present or C;-Cs-alkylene;

or a tautomer thereof, or a sait thereof.



for treating a kinase dependent disease or disorder. The present invention
al so rel ates to pharmaceutical preparations conprising a conpound of the
formul a Iwoes@ashskly for the treatnment of a kinase depecddaBioosiiGesse or

di sorder, a process for the manufacture of a conpound of the fornula I, and
novel starting materials and intermediates for their manufacture. The
present invention also relates to the use of a conpound of formula I in the

manuf acture of a pharmaceutical preparation for the treatnent of a kinase
dependent di sease. The general terns used herei nbefore and hereinafter
pr ef er adihg PRgsedt inketionmisanielates ool msthod of traetifcod kivabmdepepdantaysl/orunl ess
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Substituted [ower a or a su tute
al kyl r gdmaumdmf the jorewulssit andibevkl lsyarfmgemaﬂenale reed mﬁemﬁmilrea@st gordm&r

substit am.no, N-|o al kyl.am no,
N - [ nechife et M TRRRUGTEEY @0 s BB ompor YT ol 3 I o,
hydr oxy marmlmturabkexo;zamtamehcabm@ion fcbrdhetreainkemmyda Rixyse dyparaienni tro,

car boxy yic.guer al koxycarbonyl, carbanoyl, N-I|ower alkyl-carbamyl,

N, N- di - 'ower ‘al kyl car banoyl, am di no, guani di no, ureido, nercapto, |ower
aI kyI thio, halo, or unsubstituted or substituted heter ocycl yl .

e br and are
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opti Onalﬂe/fOﬂ(DMﬂBQ ineabhiads Ctzkﬂ@&cahdxry\A@nedlcn‘te@Z C4 aI kenyl ene, the substituents
are e.g. selected fromam no, NI|ower alkylamno, N Ndilower alkylamno,
N-|1 ower al kanoyl am no, N, N-di -1 ower al kanoyl am no, hydroxy, | oweral koxy,

| ower allTkartey loweihvdefingk leamoigtyoxivh up:‘lgoimrﬂ in¢1i1d€)mg> mamndﬂwyes;iawmy up to and
al koxycm B}% m%/rinaf(\ %Ewdépﬁo\élrb tlﬂ%\é\?;%g o}/ety Be,ng %pe?r%héd or stralght c?lalned Lower

al kyl - car
alkyl, for example, is n- pentyl n-hexyl or n-heptyi or preferably C,-C4-alkyl, especially as

methyl, ethyl, n-propyl, sec-propyl, n-butyl, isobutyl, sec-butyl, tert-butyl.

The term “Co-C;-" is as defined above for “lower” with the difference that in case of “Co-" no

carbon atom is present.

Substituted lower alkyl or a substituted lower alkyl moiety is a lower alkyl radical/moiety
substituted by one or more, preferably one, substituent, selected independently from e.g.
amino, N-lower alkylamino, N,N-di-lower alkylamino, N-lower alkanoylamino, N,N-di-lower
alkanoylamino, hydroxy, lower alkoxy, lower alkanoyl, lower alkanoyloxy, cyano, nitro,
carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkyl-carbamoyl, N,N-di-lower alkyl-

carbamoyl, amidino, guanidino, ureido, mercapto, lower alkylthio, halo, or unsubstituted or
substituted heterocyclyl.

C,-Cs-alkylene and C,-C,-alkenylene may be branched or unbranched and are in particular
Co-Cs-alkylene and C,-Cs-alkenylene, respectively. In optionally substituted C,-C,-alkylene or
Co-Cs-alkenylene, the substituents are e.g. selected from amino, N-lower alkylamino, N,N-di-

lower alkylamino, N-lower alkanoylamino, N,N-di-lower alkanoylamino, hydroxy, lower



urei do, nercapto, |lower alkylthio and halo, or |ower alkyl substituted by
one or nore, preferably one, of said substituents. Mno- or di-substituted
am no i s woi2nes/Bu3st i tuted by one or two radical s sel ecred/iBrdspemsient |y of
one another frome.g. substituted and especially unsubstituted | ower alkyl.
Substituted C3-C3-cycloal kyl is espe0|%lly cycl opropyl or cyclohexyl and is
preferably substituted as described for 'substituted aryl. Substituted aryl
is preferably an aromatic radical with 4 to 8 carbon atons, especially
phenyl, wherein said radical is substituted by one or nore, preferably by
one or boxy, ﬂcamtirca&laso;ﬂulobveaslkencg/lownwbsirhitruimtb«my lswbsalkoxytcebangiwer al kyl ,
yl am no,

am no, 0
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al kanoy g, n@ar@amo |c|sWérradkyltomrémM)alo looWesver alkybsuyhsttutediyl gnecarmbanepy| , Nl ower
al kyl -car | kyl - car banoyl, am di no, guani di no, ureido,
ner capt B''Y rg%r‘)hgﬁjfﬂdrﬁ%svﬁ’gp% unsubstituted or substituted

het er ocycl yl . Unsubstituted or substitut ed heterocyclyl is preferably a
sat ur at par turated ar nnn r. bic radi ca
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unsubstituted or substituted preferably as described for substituted aryl.
Hal o(geno) is preferably iodo, bronmo, chloro or fluoro, especially fluoro,

chloro sumbtrtm@a C3JR95 dySIoQHk?If|§éﬁ{béc.3fall§kfy¢l©pro%3|yﬂ|dbcy@lblﬁdiyh | mmegp@erablyly chl oro;
cyano; as especially methyl am no; am no-1| ower

al kyl , “%@dagﬂﬁﬁghFﬁyﬁéwgﬁ%UWS@ nmono- or dilower al kyl -ani no- | ower
al kyl , such as especially nethylanlno nethyl or di nmet hyl am nonet hyl ; | ower
al koxy-car bonyl , such as especiall rbon et hoxy- car bo
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met hyl aghseeasde rdical & mtshmtmyrmmaﬁrrh%ybrem'rably opbﬂepw BV, RiEAs Badhyds;
(2)-dineth m no- C ern

l'am no- Iome I-anlno
such aseé%§88#§F“f”ﬁﬁX%WEWQFﬁgﬂV?r%ﬁﬁrﬂg“” d&é?ﬁ? @gﬁjf? 'no, such
as es pe@lk?lbhﬂnd%lbﬂét/émémhmanm mpdm@wmlmﬁwmbmmdr@m ﬂ@welféilkd)@xw
hydr oxy- et hﬁ(‘a (ihl or o- ?Et h met hoxy- car bon% aH;n no- et Rl i s nost
pref er a!ﬂ“ﬁ?ré ABY Igyengl Wﬂ@b@'ﬁyp it (fgrooxy, lower alkoxycarbonyl; carbamoyl N-
lower alkyl-carbamoyl, N,N-di-lower alkyl-carbamoyl, amidino, guanidino, ureido, mercapto,

lower alkylthio, halo, or unsubstituted or substituted heterocyclyl.

Unsubstituted or substituted heterocyclyl is preferably a saturated, partially saturated or
unsaturated mono- or bicyclic radical having from 4 to 8 ring members and from 1 to 3
heteroatoms which are preferably selected from nitrogen, oxygen and sulfur, said radical

being unsubstituted or substituted preferably as described for substituted aryl.
Halo(geno) is preferably iodo, bromo, chloro or fluoro, especially fluoro, chloro or bromo.

R, is preferably amino; halo, such as especially chloro; cyano; lower alkyl-amino, such as
especially methylamino; amino-lower alkyl, such as especially amino-methyl; mono- or di-
lower alkyl-amino-lower alkyl, such as especially methylamino-methyl or dimethylamino-
methyl; lower alkoxy-carbonyl, such as especially methoxy-carbonyl, ethoxy-carbonyl or
butoxy-carbonyl; mono- or di-lower alkyl-amino-carbonyl, such as especially methylamino-
carbonyl, dimethylamino-carbonyl or isopropylamino-carbonyl; (2)-dimethylamino-ethyl-(1)-

amino-carbonyl; lower alkyl-carbonyl-amino such as especially methylcarbonyl-amino; lower



R2 is preferably a cycl ohexyl, phenyl or pyridyl, especially a phenyl,

radi cal wherein said radical is substituted by one or nore, especially 1 or
2, substiwoendssprzdependent |y sel ected fromthe group ceosiiBiuosgo4050 | ower
al kyl; cycl opropyl; nethoxy; halo; hal o-1ower alkyl, such as especially
trifluoronmethyl or difluoroethyl; trifl uoronethoxy; norpholinyl, such as
especi ally norpholin-4-yl; nnrpholinyr5romer al kyl , such as especially

nor phol i n-4-yl met hyl ; pi perazi nyl | ower al kyl and | ower

al kyl - pi perazi nyl -1 ower al kyl, such as especially 4-nethyl pi perazin-1-
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and 4- n%"?rﬁ?ﬂ%iWgﬁoéiin??ﬂﬁyly?%f’ﬁp?tﬂyl@f@?eg?%ﬁ?rl?@rﬁ/ga@@@?my'and one of A and
Bis Nwhile the other is =C(R7)-; nost preferably X and A are both =CH
and Bis N Preferabby E,_ Gand T abe :C$gﬂg~; nost preferably E, Gand T
are al | RetsnostRieteraglyraninporipehdraiBPYHaMYRO-hal o: nost preferably R7 and R8
are H Y is preferably -O. Zis preferably Nor C nost preferably C. Qis
preferably C2- C4-al kenyl ene, or G -C 4-al kyl ene wherein one or nore,
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het er oatpivd RAGRSAGRALY ORI re6dre sheiEly! bF 208 MDstitQMe friticpBAdsHtl fsblected
especially fromoxygen. Qis especiallg se| ect ed Tro“”%&iCH 2- &ZL, -0-CH
2- CH2- [ frpin thegraapy copggtinarpHeweialiel; quRlePraryl mathgy; hiale air-lowenalyle SYdhens

bi val engsgeasHil ' Gr bfludroethyf, @iffiatdindthbly; Hliaylestohasspstibiy i ti es;
nost pr ef%ﬁ%??‘%@ﬁ@tm&p W iys pref er ab) 4 E\Hgf% pr_eysent . \Were t ﬁje
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di seasegyuap @lk?[l%d' 1bJ$Es alkMpfpdrazihynicaed amkyt, @ua’ea@e@ie,s@u%ﬁhétawsip@mound,
salt, or the like. In view of the close relationship between the conpounds
of forndMetYlin free formand in the formof their salts, including those
salts that can be used as internedi ates, for exanple in the purification or
identification of the compounds of formula |, tautoners or tautoneric

mi xt ur eRe n@ostmeslerably RRenvhsybstidfed bByeee REMQ ieispls indepraderdly selpstaddron o
these coRQUNGSorsktihg FPRUSRIRHSSBRR B ah®hSRdthyIBipasia-L-Pnida@.cor r espondi ng

t aut omers of these conpounds,

Preferably X is =C(R7)- and one of A and B is N while the other is =C(Ry7)-; most preferably X
and A are both =CH- and B is N.

Preferably E, G and T are =C(R;)-; most preferably E, G and T are all =CH-.

R7 and Rg are preferably H or halo; most preferably Ry and Rg are H.

Y is preferably -O-.

Zis preferably N or C, most preferably C.

Q is preferably C,-C,-alkenylene, or C,-C,-alkylene wherein one or more, especially one, of
the carbon atoms of C;-C;-alkylene is replaced by a heteroatom independently selected from
nitrogen, oxygen and sulfur, especially from oxygen. Q is especially selected from -O-CHy-
[Z], -O-CH»-CH,-[Z], -CH=CH- and —-CH=CH-CH=, wherein “-[Z]” indicates where the bivalent
radical is bound to Z in formula | if there are two possibilities; most preferably Q is -CH=CH-
CH=.



tautomeric m xtures of these conmpounds, N-oxides of these conpounds, or
salts of any of these, as appropriate and expedient and if not nentioned
ot herwi sewobasy@pBas can, e.g., be present in cases wheretaBesomn3dhydr oxy
are bound to carbon atons that are bound to adjacent atons by doubl e bonds

(e.g. keto-enol or imne-enam ne tautoenerisn). \Were "a conpound ..., a
tautoner thereof; or a salt thereof orShe like is mentioned, this neans "a
conpound ..., a tautoner thereof, or a salt of the conmpound or the

tautomer”. Asymmetric carbon atons of a conpound of formula | that are

opti onaly i ppsrer®it nat@yesxit.st in the (R), (S) or (R S) configuration,
preferably in the (R) or (S) configuration. Substituents at a double bond
or aring my be present in cis- (= Z-) or trans (= E-) form The conpounds

may t hugyife MegHeal foas isTuaddifoesorpourkieEals, plﬁarmbeélﬂroabd:qnﬁcsutmms adisessaer S.
Salts are ref erablg t he phar mace tically ac ta of the conpounds
of formaP& he likethis. if BiaRdeyg t9medpS S&%S@Qéﬁ%” aﬁﬁtcar &1 ng basic or

acidic properties. Conpounds ha ving at | east one basic group or at |east

one basic radical, for exanple am ng, a seconda not formng a
pept i de ImEpM obtheL£1asp elafiPnshiribetween tHg, Carapqyn %P{j%ﬁﬂmaq I egg‘ﬁf”sa”df'ﬁg )

exanpl e i dt thehos BB NineluamigdBoseT4RE tRE chY BEQeed 8% interdfddibtes Wbl dxaimpleaini d or a
phosphoric acid, or with suitahle organic c]aor boxyl.ic, or sul ;onl c acids, for

exanpl e thg ﬁ’%‘ﬁ‘éﬁ"loé‘ Wﬁfﬂ'f'%’“oﬂlc’f%WW”QS 8t HE”'aédé‘Htc’&%eﬁ? Pf FAURIY S Scet i ¢

aci d, aggtliesanl teiPsMR! ARy Rfa6hcd hegémseﬂoré:amhedanaﬂérctbrth@sea@dn@bouﬁaé Bl C
acid, fumaric acid, hdrox mal ei ¢ acid, nmli aci d, rtarlc acid, citric

aci d or [wharidergderd 33é?feHWQr%soée|tQ%C%‘[R,Srﬁ’°8§'”%F3¢it?{FW§ tGSPGOMPOURIS at i ¢

car boxyld goAé dpixtEs Bf ﬁ‘fés@@&ﬁfﬁ&d@cl‘\lfbmd%‘sWﬁf@@é%oﬁ@ﬁ@ﬁﬂéﬁ oR €l of any of
2- acet oxy-benzoi c acid, sal |®y ic acid y 4- am nosal i cyl i caci

ar omat i ¢0agRi FHRAATEPTEAR BOL FKP Pad If nef penHanedeiiorim g@PH’”@fs E3h G i ke

acid, hel&LpanaBdd whErHaxy bt By RSlyire EBMANAG IR thaBdrbbogid to
isonicotinic acid, aliphatic sulfonic acids, such as nethane-, ethane- or

2- hydr oRfiecerd s Pbﬁpb‘b‘ﬁé’Pﬂds 6r9- &etorenql or Buing- Sﬂ?rE'”géﬁ'dIQGWPB?m}sxarrpl e
benzene-, p-toluene- or naphthal ene-2-sul fonic acid. Wen several basic
groups are present nono- or poly-acid addition salts nay be forned,

Conpound¥heiava aenaeing < giatigae’ thereah b aysadiipelopr ’Ei‘ed!"@r‘ﬁ)meet'%‘?élr@i?y

group, nRyank @4 PABLGd OF o MIBHREURERRE [ a SO tRScodpcint JFttedauimetl. kal i ne
earth metaﬁ salts, for exarrpl e so dium potassium nagnesium or cal cium

salts, or ammobnium salts with amoni a or suitable
Asymmetric carbon atoms of a compound of formula | that are optionally present may exist

in the (R), (S) or (R,S) configuration, preferably in the (R) or (S) configuration. Substituents
at a double bond or a ring may be present in cis- (= Z-) or trans (= E-) form. The compounds

may thus be present as mixtures of isomers or preferably as pure isomers.
Salts are preferably the pharmaceutically acceptable salts of the compounds of formula 1.

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



organi c am nes, such as tertiary nonoam nes, for exanple triethylamne or
tri-(2-hydroxyethyl)- amne, or heterocyclic bases, for exanple

L/ - et hyl -wOpesd/odbr3e or L/, L/'-di nethyl pi perazine. M xt ures/Bioosadsvs are
possi bl e. Conpounds having both acidic and basic groups can form i nternal
salts. For the purposes of isolation or purification, as well as in the
case of conpounds that are used further -as internediates, it is al so
possi bl e to use pharnaceutically unacceptable salts, e.g. the picrates.
Only pharnmaceutically acceptable, non-toxic salts may be used for thera
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the foll ow ng enbodi nents of the invention, respectively: the use in the

treat mghwggg@ﬂﬁrﬁj bidik BRBBs AefBE8NGrodh 5€2pRendlidehydfRy ghdupt Ry form

manuf ac pharmaceutical conpositions for use in the treatnment of a

pr ot ei nmifahasamawpiaealts. siderssalkalhweld asellingsarhmeaks e, b EdRPBunds
of the Eiﬂ@fgh%sgiuw nddReditBd TaiRiun®bals, BF ShloRiuki Sasavideafmesalor dukais e,

the use o armaceutical preparations conprising one or nore conpounds of
t he f or pigeaiclanipes, sheh e iitians MONGATENGss BY 8xdMREEBY geeRIdi2-aydasse, and
one or g@?ﬁ-aﬁ%@%‘r‘ 'ﬂg%r&;ycﬁdﬂk?astag,rﬁbﬁaﬁplé ALetHiShipdtidineort 1 pAkRAyINHerd
protein ase dependent di sease, as appropriate and expedi ent and if not
st at ed etinerMixsees oirsajapfd RassE¥e. di seases to be treated and are thus
preferred for "use" of a conpound of fornula | are selec ted fromprotein
ki nase dependent ("dependent" meaning also "supported”, not only "solely
dependefbtrpodndehang betherigisandhasis srourseadPaD IRfepabdEer at i ve di seases
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di seases that depend on one or nore of c-Abl, Bcr-Abl, c-Kit, Raf kinases
such as Festhegiuspdsgs Bf Ratation prepyriigaiierh ge avell @ imiiet Gasa $Ff eenpeyndefieatjare
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e.g. the picrates. Only pharmaceutically acceptable, non-toxic salts may be used for thera-

peutic purposes, however, and those salts are therefore preferred.

The terms “treatment” or “therapy” refer to the prophylactic or preferably therapeutic (including
but not limited to palliative, curing, symptom-alleviating, symptom-reducing, kinase-regulating
and/or kinase-inhibiting) treatment of said diseases, especially of the diseases mentioned

below.

Where subsequently or above the term “use” is mentioned (as verb or noun) (relating to the
use of a compound of the formula | or a pharmaceutically acceptable salt thereof), this
includes any one or more of the following embodiments of the invention, respectively: the
use in the treatment of a protein kinase dependent disease, the use for the manufacture of
pharmaceutical compositions for use in the treatment of a protein kinase dependent disease,
methods of use of one or more compounds of the formula | in the treatment of a protein
kinase dependent disease, the use of pharmaceutical preparations comprising one or more
compounds of the formula | for the treatment of a protein kinase dependent disease, and

one or more compounds of the formula | for use in the treatment of a protein kinase de-



and nost especially the Vascul ar Endothelial G owth Factor Receptors
(VEGF-Rs) such as in particular VEG--R2, or a nutant of any one or nore of
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treatment of protein kinase dependent diseases, for example as drugs to treat proliferative

diseases.

The efficacy of the compounds of formula | as inhibitors of c-Abl protein tyrosine kinase
activity can be demonstrated as follows:

An in vitro enzyme assay is performed in 96-well plates as a filter binding assay as described
by Geissler et al. in Cancer Res. 1992; 52:4492-4498, with the following modifications. The
His-tagged kinase domain of c-Abi is cloned and expressed in the baculovirus/Sf9 system as
described by Bhat et al. in J.Biol.Chem. 1997; 272:16170-16175. A protein of 37 kD (c-Abl
kinase) is purified by a two-step procedure over a Cobalt metal chelate column followed by
an anion exchange column with a yield of 1-2 mg/L of Sf9 cells (Bhat et al., reference cited).
The purity of the c-Abl kinase is >90% as judged by SDS-PAGE after Coomassie blue stai-
ning. The assay contains (total volume of 30 pL): c-Abl kinase (50 ng), 20 mM Tris-HCI, pH
7.5, 10 mM MgCl,, 10 uM NagVO,, 1 mM DTT and 0.06 uCi/assay [y *P]-ATP (5 uM ATP)
using 30 yg/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



et hanol . Menbranes are counted after drying at anbient tenperature,
nmounting in Packard TopCount 96-well franme, and addition of 10 nL/well of
M crosci ‘wobMeBamkard) . Using this test system the comrpouBzi®s/edsosoor mul a |
show | C50 val ues of inhibition in the range of 0.001 to 100 mM wusually
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transfected with the p210 Bcr-Abl expression vector pGDp210Bcr/ Abl
(32D-bcr/abl) is obtained fromJ Giffin (Bazzoni et al., J. din Invest.
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det ect i y@f uClsualh) beesPo@s¥hats @, t he anti - phosphot yrosi ne anti body Ab
PY20, |abell'ed with al kali ne phosphatase (PYI QU AP)) from ZYMED (cat. # 03-

7722) is used. As conparison and reference conpound,

(N-{5- écﬁéﬁlqﬁ%lﬂ%n rpﬁé @étbﬂﬁiné@ﬁ ‘élc)apture ELISA as follows: The murine myeloid
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prepare st ored th | ular assays, the stock

sol ut i 0h21-8 (#9960t Zroiai akoRlepe 08, Wr%kﬁ%ﬁ))’s Wﬂﬁ §Q”§y§9§Pf(eS§ the @@@”%E}a@ :10)
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seri al ree tions in co di um sol ubi | pr obl ems are
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seeded sue cul ture
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the experiments. The antibody anti-abl SH3 domain cat. # 06-466 from Upstate Biotechnolo-
gy is used for the ELISA. For detection of ber-abl phosphorylation, the anti-phosphotyrosine
antibody Ab PY20, labelled with alkaline phosphatase (PY10(AP)) from ZYMED (cat. # 03-
7722) is used. As comparison and reference compound, (N-{5-[4-(4-methyl-piperazino-me-
thyl)-benzoylamido]-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine, in the form of the
methane sulfonate (monomeéylate) salt (STI571) (marketed as Gleevec® or Glivec®,
Novartis), is used. A stock solution of 10 mM is prepared in DMSO and stored at -20 °C. For
the cellular assays, the stock solution is diluted in complete medium in two steps (1 : 100
and 1 : 10) to yield a starting concentration of 10 pM followed by preparation of serial three-
fold dilutions in complete medium. No solubility problems are encountered using this pro-
cedure. The test compounds of formula | are treated analogously. For the assay, 200°000
32D-bcr/abl cells in 50 pl are seeded per well in 96 well round bottom tissue culture plates.
50 pt per well of serial threefold dilutions of the test compoun are added to the cells in tripli-
cates. The final concentration of the test compound range e.g. from 5 pM 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 rpm

(Beckman GPR centrifuge) and removal of the supernatants by careful aspiration taking care



Untreated cells are used as control. The conpound is incubated together
with the cells for 90 mn at 37 0C, 5 % CO2, followed by centrifugation of
t he tisswwocuddiasps4pl ates at 1300 rpm (Becknman GPR cent pcfrugmps/endso enoval
of the supernatants by careful aspiration taking carenot to renove any of
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EGTA, 1 % NP-40 (non-ionic detergent, Roche D agnostics GrbH, Mannhei m
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lysates s%frmgs qun sn })ére getc%gd %@F%) {r{ gglackard Top Count Microplate Scintillation Counter
(Top Count). For the final optimized version of the ELISA, 50 pl of the lysates of the cells
grown, treated and lysed in 96 well tissue culture plates, are transferred directyl from these
plates to the ELISA plates that are precoated with 50 ng/well of the rabbit poylclonal ant-abl-
SH3 domain AB 06-466 from Upstate. The concentration of the anti-phosphotyrosine AB
PY20 (AP) can be reduced to 0.2 pg/mi. Washing, blocking and incubation with the lumi-
nescent substrate are as above. The quantification is achieved as follows: The difference
between the ELISA readout (CPS) obtained for with the lysates of the untreated 32D-bcr/abl
cells and the readout for the assay background (all components, but without celi lysate) is
calculated and taken as 100 % reflecting the constitutively phosphorylated ber-abl protein
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 ICs, are determi-
ned from the dose response curves by graphical inter- or extrapolation. The compounds of

formula | here show 1Csq values in the range from 20 nM to 20 pM.

The efficacy of the compounds of formula | as inhibitors of c-Kit and PDGF-R tyrosine kinase

activity can be demonstrated as follows:



cells and the readout for the assay background (all conponents, but w thout
cell lysate) is calculated and taken as 100 % reflecting the constitutively
phosphor wetzee/d3ex34abl protein present in these cells. PoemBmbsvis3 of the
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h at 37¢n@86, &%, @R errd18f RRbitEs on cell viability is assessed by the resazurin sodium salt

dye reduction assay (commercially known as AlamarBlue assay) basically as previously
described (O'Brien J. et al., Eur. J. Biochem. 267: 5421-5426, 2000). 10 p! of AlamarBlue is
added per well and the plates incubated for 6 h at 37°C and 5% CO.. Thereafter,
fluorescence is measured using a Gemini 96-well plate reader (Molecular Devices) with the
following settings: Excitation 544 nm and Emission 590 nm.

Acquired raw data are exported to Excel-file format. For data analysis, the plate blank value
is subtracted from all data points. The anti-proliferative effect of a compound by the
AlamarBlue read-out was then calculated as percentage of the value of the control cells set
as 100 %. ICs values are determined using XLfit software program. The compounds of
formula | show an 1Cs, for ¢-Kit and PDGFB-R in the range of 0.0003 to 20 pM, especially
between 0.001 and 0.1 pM.

Active Raf kinases, such as active B-Raf protein, of human sequence are purified from
insect cells using the baculoviral expression system. Raf inhibition is tested in 96-well
microplates coated with IkB-a and blocked with Superblock. The phosphorylation of 1kB-a at
Serine 36 is detected using a phospho-IkB-a specific antibody (Cell Signaling #9246), an



fluorescence is measured using a Gemni 96-well plate reader (Ml ecul ar
Devices) with the follow ng settings: Excitation 544 nm and Em ssion 590
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transfected cells are plated on selective a ates. Col oni es w t hout

neor 1 BHSTCEh g e GG el das (RS Qraify Hpheteciod cels are platsd on

selective agar plates. Colonies without insertion of the fusion sequence into the viral
genome (carried by the bacteria) are blue. Single, white colonies are picked and viral DNA
(bacmid) is isolated from the bacteria by standard plasmid purification procedures. Sf9 cells
or Sf21 cells (American Type Culture Collection) are then transfected in 25 cm? flasks with
the viral DNA using Cellfectin reagent.

Protein expression in Sf9 cells: Virus-containing media is collected from the transfected cell
culture and used for infection to increase its titer. Virus-containing media obtained after two
rounds of infection is used for large-scale protein expression. For large-scale protein
expression 100 cm’ round tissue culture plates are seeded with 5 x 10 cells/plate and
infected with 1 ml of virus-containing media (approximately 5 MOls). After 3 days, the cells
are scraped off the plate and centrifuged at 500 rpm for 5 minutes. Cell pellets from 10-20,
100 cm® plates are re-suspended in 50 ml of ice-cold lysis buffer (25 mM Tris-HCI, pH 7.5, 2
mM EDTA, 1% NP-40, 1 mM DTT, 1 mM PMSF). The cells are stirred on ice for 15 minutes
and then centrifuged at 5,000 rpms for 20 minutes.

Purification of GST-tagged proteins: The centrifuged cell lysate is loaded onto a 2 ml
glutathione-sepharose column (Pharmacia) and washed 3 x with 10 mi of 25 mM Tris-HCI,
pH 7.5, 2 mM EDTA, 1 mM DTT, 200 mM NaCl. The GST-tagged proteins are then eluted by



genone (carried by the bacteria) are blue. Single, white colonies are

pi cked and viral DNA (bacmd) is isolated fromthe bacteria by standard

pl asm d pwmoi2besesbizen procedures. Sf9 cells or Sf21 cel | eCcCABBIOS/0EN30TY pe
Culture Collection) are then transfected in 25 cnR2 flasks with the viral
DNA using Cellfectin reagent. Protein ggﬂpressi on in Sf9 cells:
Virus-containing nedia is collected fromthe transfected cell culture and
used for infection to increase its titer. Virus-containing nmedia obtained
after two rounds of infection is used for |arge-scale protein expression.
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reaction mxture are transferred onto ["on- PVDFrre rane
pr evi ousPynted aikedrying abampignt tegnmr@thrarmqwahraﬂ in Padkgredl apCowninvat-well fremen

soaked Lag aadiffbR bt RPN oPMRYBLERP] BMekard). ICs, values are calculated by finear

regression analysis of the percentage inhibition of each compound in duplicate, at 4

concentrations (usually 0.01, 0.1, 1 and 10 pM). One unit of protein kinase activity is defined
as 1 nmole of *P transferred from [y**P] ATP to the substrate protein/minute/mg of protein at
37°C. The compounds of formula | here show 1Cs, values in the range between 0.005 and 20

1M, especially between 0.01 and 1 pM.

VEGF-R1 inhibiton can be shown as follows: the test is conducted using Fit-1 VEGF-
receptor tyrosine kinase. The detailed procedure is as follows: 30 pl kinase solution (kinase
domain of Flt-1, Shibuya et al., Oncogene 5, 519-24 [1990], according to the specific activity,
in order to achieve an activity of 4000-6000 counts per minute [cpm] in the sample without
inhibitor) in 20 mM Tris*HCI pH 7.5, 3 mM manganese dichioride (MnCl,), 3 mM magnesium
chloride (MgCl,) and 3 pg/ml poly(Glu, Tyr) 4:1 (Sigma, Buchs, Switzerland), 8 uM [*°P]-ATP
(0.2 nCi/batch), 1% dimethyl sulfoxide, and 0 to 50 pM of the compound to be tested are
incubated together for 10 minutes at room temperature. The reaction is then ended by the
addition of 10 pl 0.25 M ethylenediaminetetraacetate (EDTA) pH 7. Using a multichannel
dispenser (LAB SYSTEMS, USA), an aliquot of 20 pl is applied to a PVDF (= polyvinyl

difluoride) Immobilon P membrane (Millipore, USA), which is incorporated into a Millipore



mount ed on vacuum nmani fold wth di sconnected vacuum source. After spotting
all sanples, vacuumis connected and each well rinsed with 200 mM _ 0.5%
H3PO4. Mewbnaswsemue renoved and washed 4 x on a shaker peirtiB20bs/0040363 PO4,
once with ethanol. Menbranes are counted after drying at anbient
tenperature, nounting in Packard TopCount 96-well franme, and addition of 10
m./well of Mcroscint TM (Packard). |80~ val ues are cal cul ated by Iinear
regressi on analysis of the percentage inhibition of each conmpound in
duplicate, at 4 concentrations (usually 0.01, 0.1, 1 and 10 mMM. One unit
of pr ot gidrotitt RS EMABEOIN] dnd ¢shndekd fed vasuum rralbeingfcoddiett eimibeot ettheér om
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The detBagkaed pprfeait Manifeldandrte rasiiactidly measureaiterdat aediten ekitidse domain
of Flt- I%croi‘bﬁirﬁ@%f?sc%till@ﬁon cSAHRAIRIR; 5aclé1(9t)%4\)l1@?()9@uesaéi'gg%€5rﬁﬂweﬁ(bytlihéar

specific activi in order to achieve an activity of 4000-6000 counts per
m nut e fegpedsianranalysissi s eerghtages for Kisi iBhibdpy of ﬁa%mwowgn trepH 7.5, 3 nM
mangane Lehd ari I , g i | [ m
pol y( @ Conprp gy (e FIRSE) o, SnLUBITRENCENARL S G PP T Gne 0

nCi / bat cdmhpouirids df foetioid | el theirdege @0 Ota t0GOMnddpetiathhie the ngpwerfcorn 8. e
tested ﬁ)r%e i@cubat ed together for 10 mnutes at roomtenperature. The
reacti of? 9&*¥hen ended by the addition of 10 M 0.25 M

et hyl enedi am netetraacetate (EDTA) pH 7. Using a nultichannel dispenser

(LAB SYSTEMS, USA)., an aljquot of 20 is applied to,.a PVDF (= | yvi nyl
di f1 uor ﬁa%'ygwﬁﬁb i"SA ?ver%s%bﬂmﬁ'ﬁ&yﬂ?}%é%@&%@'ﬂ? ?%ﬂ%ﬁ"@ﬂ ' %ﬁ\éﬁﬁ%&%ﬁl 25
iFnlt f) a Mhltﬂitbfboclﬁfe./{ﬂ@?—a?itytbginfaikirfae]fce aﬁ?ﬂy}‘o@h te temd?] ogn@ﬁ%et\eﬁeme@ew@cuum

ol l owi ng conpl ete impation of t iquid, t LS. d 4
e shteuserusinBR & Bathtcunean i g G oo CaRaR: et kAR el
iDnCEban g;@rbré%getla?, mwiéamf |§t5}e§1§|047£),ih mswéadmsgywisnged.tﬁ@nompumremcbma Hew et t
ackar opCount  Mani fo and t radi.oactivit t ddi ti
of 10, nPARIES BUCPRESYH TR edtoe ok B B e BuieRra T ey Bl R 4 Ty "
| C50- va| yes), aircidet fivm JHIdvige!, (1 0ean. C@tﬂﬁ@&ﬁisctﬂ fétmalayishshioinstdirepareent ages
for the inhibition of each conpound in three concentrations (as a rule

0. 01, 0!Qs valwes D theyanger® 0.Q808 KM S MhaspesilY Bethe Griae i {0 500 nM

The inhibition of VEGF-induced receptor autophosphorylation can be confirmed with an in
vitro experiments in cells such as transfected CHO cells, which permanently express human
VEGF-R2 (KDR), are seeded in complete culture medium (with 10% fetal calf serum = FCS)
in 6-well cell-culture plates and incubated at 37°C under 5% CO until they show about 80%
confluency. The compounds to be tested are then diluted in culture medium (without FCS,
with 0.1% bovine serum albumin) and added to the cells. (Controls comprise medium without
test compounds). After two hours of incubation at 37°C, recombinant VEGF is added; the
final VEGF concentration is 20 ng/ml. After a further five minutes incubation at 37°C, the
cells are washed twice with ice-cold PBS (phosphate-buffered saline) and immediately lysed
in 100 pl lysis buffer per well. The lysates are then centrifuged to remove the cell nuclei, and
the protein concentrations of the supernatants are determined using a commercial protein
assay (BIORAD). The lysates can then either be immediately used or, if necessary, stored at
-20 °C.

A sandwich ELISA is carried out to measure the VEGF-R2 phosphorylation: a monoclonal
antibody to VEGF-R2 (for example Mab 1495.12.14; prepared by H. Towbin, Novartis or
comparable monoclonal antibody) is immobilized on black ELISA plates (OptiPlate™ HTRF-



conmpounds of formula | are in the range of 0.01 to 100 nM especially in
the range fromO0.01 to 20 nM Anal ogously to the above test, the efficacy
of the compeuiwisomacordi ng to the invention as inhibitoreTaB200EGH

tyrosi ne kinase activity can be tested using the VEGF receptor tyrosine

ki nase KDR. In this test, instead of the FlIt-1 kinase domain, the KDR

ki nase donmain (Parast et al., Biocheni %?Fy 37 (47), 16788-801 (1998)) is
used. The only difference in carrying out this test fromthe above test
lies in the concentration of poly(Qu.Tyr) 4:1 (8 mg/m), MiC2 ( 1 mV) and
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nonol aurate, |Cl/Uniquema) (PBST). The cell lysates

Based on the property of the compounds of formula | as potent VEGF receptor inhibitors, the
compounds of formula | are especially suitable for the treatment of diseases associated with
deregulated angiogenesis, especially diseases caused by ocular neovascularisation,
especially retinopathies such as diabetic retinopathy or age-related macula degeneration,
psoriasis, Von Hippel Lindau disease, hemangioblastoma, angioma, mesangial cell
proliferative disorders such as chronic or acute renal diseases, e.g. diabetic nephropathy,
malignant nephrosclerosis, thrombotic microangiopathy syndromes or transplant rejection, or
especially inflammatory renal disease, such as glomerulonephritis, especially
mesangioproliferative glomerulonephritis, haemolytic-uraemic syndrome, diabetic
nephropathy, hypertensive nephrosclerosis, atheroma, arterial restenosis, autoimmune
diseases, acute inflammation, fibrotic disorders (e.g. hepatic cirrhosis), diabetes,
endometriosis, chronic asthma, arterial or post-transplantational atherosclerosis,
neurodegenerative disorders, and especially neoplastic diseases (especially solid tumours
but also leukemias), such as especially breast cancer, adenocarcinoma, colorectal cancer,
lung cancer (especially non-small-cell lung cancer), renal cancer, liver cancer, pancreatic
cancer, ovarian cancer or cancer of the prostate as well as myeloma, especially muitiple

myeloma, myelodysplastic syndrome, AML (acute myeloid leukemia), AMM (agnogenic



(20 ng protein per well) are then incubated in these plates overnight at 4C
together with an anti phosphotyrosine anti body coupled wi th al kaline
phosphat ase 200x30234P from Zyned). The (pl ates are washe#cagpioos/endsa he)

bi ndi ng of the anti phosphotyrosine antibody to the captured phosphoryl ated
receptor is then denonstrated using a Ium nescent AP sub strate (CDP-Star,
ready to use, with Enerald I1; Applied!®iosystenms). The |uminescence is
measured in a Packard Top Count M croplate Scintillation Counter. The

di fference between the signal of the positive control (stinulated with

VEGF) apflelblddhetablatiag rﬁ@sﬁﬂidwﬁlacgﬁﬁnﬁ@énd giblastoniall Atedpviridof Wrio)a | is
corresponds . to GF-1 nduced VEGE %ﬁtazlghoryl ation he activity

of the pEecady syilsshalsRBLPENRY éhuff 2e Sa@ﬁe@ﬁéumwﬁﬁangq%@rwa
VEGF- i ngiussifetEgEe2 phosphoryl ation, wherein the concentration of
substance that induces half the maximuminhibition is defined as the |1C50
(i nhibitory dose for 50% i nhibition). The conpounds of fornula | here show
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degeneration, psoriasis, Von Hi ppel Lindau disease, hemangi obl astons,
angi onm, nesanglal cell proliferative disorders such as chronic or acute
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i nf | amat ory renal di sease, such | oner uI onephritis, ecially
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di abeti & pappr g,p@}bgymtéayd}%@p)&ngﬂeg%mpguwscl erosis, atheromm, arterial
restenosis, autoi mune di seases, acute i'nflammation, fibrotic disorders

(e.g. hBpard Bsérermﬁ@m@pnﬂww\%@@ﬁor@ha@fﬁélprqoaglﬁgng e oMsebefdytadar arteri al
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espeC|a y neopl astic” di seases (espeC|aI y solid tunburs
| eukeni austitudeds end doveerpdiexuicRibapyle whEreiihe dawer skt Bigty isrepianaliyol or ect al

cancer, gypstituted;
Rs is H; unsubstituted or substituted lower alkyl; lower alkoxy, wherein the lower alkyl moiety
is optionally substituted; or unsubstituted, mono- or di-substituted amino;
A, B and X are independently selected from =C(Ry)- or N;
E, G and T are independently selected from =C(Rs)- or N;
R; and Rg are independently selected from the group consisting of H, halo and unsubstituted
or substituted Idwer alkyl;
Y is -O-, -S-, -S(0)~, -S(0),-, -CHaz- or -CHx-CH,-;
Zis CH or N and Q is C;-C4-alkylene or C,-C,-alkenylene, wherein C4-Cy-alkylene or C,-Cy-
alkenylene optionally may be substituted and wherein one or more of the carbon atoms of
said C;-Cs-alkylene or Co-C4-alkenylene chain optionally may be replaced by a heteroatom
independently selected from nitrogen, oxygen and sulfur; and the bond between Q and Z
characterized by a dotted line is a single bond; with the proviso thatif Zis N, Q is not
unsubstituted unbranched C;-C4-alkylene;
or
Zis C and Q is as defined above wherein the bond between Q and Z characterized by a
dotted line is a double bond; and

W is either not present or C4-C;s-alkylene;



| ung cancer (especially non-small-cell lung cancer), renal cancer, liver
cancer, pancreatic cancer, ovarian cancer or cancer of the prostate as well
as nyel ommo 2eepseizal |y nmultiple nyel oma, nyel odyspl ast i ecsyBzhiosnmp30AM
(acute nyeloid | eukem a), AWM (agnogeni cnyel oid metapl asia), nesothelionm,
glioma and glioblastoma. A conpound .of formula | is especially suited also
to preventing the netastatic spread of tunours and the growt h of

m cronmet astases. Wth the groups of preferred conpounds of formula I
mentioned hereinafter, definitions of substituents fromthe general

def i ni t i9bAdawemeEr Biesepherracsalijbewoé nay reasonably be used, for exanple, to
repl ace nore general definitions with nore specific definitions or
especially with definitions characterized as being preferred. In another
aspect thefefrnes éngivemicemeoropours eofifesnulal, ebepdunds of the fornula | wherein

Rl is Hgk o ¢ L8y 67- NRAR5; or -C(=0)-R6; R2 is substituted
C3- m-cﬁér%g%}ﬁyl 0 s7uqu§%5’?§jt gcg_cg; 5?’; or substituted heterocyclyl; R3is H or
unsubst iRz08 substtuteriBsCi-cytiealkyl,canvbstitatadydryl; R4ubstituRS fataocyuliépendent | y

sel ect eg f the. LSE H: S i.tuted or s tituted | ower
2kt + © e R e B S SHER ol 1o R RInby PP Bleef ARE. b S 1
subst i t gee@nylaaid logee elkakkoapomdr bonyl , wherein the | ower al kyl noiety is

opt i onal i fu : i X SyUbsSti Ll substitute ower al kyl;
| ower ald?g&@%\%fggléfon { ﬁgg)f))oa%w@raWT/?Rﬁn& Eé'ﬁ éﬁclgcsg(%‘ﬂﬁn?)'ﬂ%‘h“ﬂfr?%K'Ié?qq'(‘ﬁtoéd; or
unsubst idi-loed alkyiearoinopr  di - substituted amino; A, B and X are independently
sel ecte r = - or. N, T _independently selected from

=C( R8) - g‘o% :ﬁ?)ﬁ%ﬁﬁée%@dgr 4 %%A%Fg%(ieiﬁgrgn_fﬁé%sgf @Ct ed fromthe group

consi st im§ @fd HardhaCRsgnd unsubstituted or substituted lower alkyl; Yis

-0, 'SRﬁah§(c9'@@?&%oé’nyy{sélgﬂéafr%rm ’."%‘%}‘g@i 7 Zis CHor Nand Qis d-C

4- al kyl ene or nyl ene, "where al kyl ene or C2-C4- al kenyl ene
opt i onaMiy -GraySher -€ibstespetialy -@~d wherein one or nore of the carbon atons

?Iapls ng g%yganﬁhglti%?%g?%w{eng%? Eg:ﬁlalfkeermllegg,ewhcer}g’lin%n%pc}rirr?onrg,l é ecr:rilaap(y (laonee, of
the carbon atoms of said C;-C4-alkylene or C,-C,-alkenylene chain optionally may be
replaced by a heteroatom independently selected from nitrogen, oxygen and sulfur,
especially from oxygen, the Nitrogen optionally substituted by lower alkyl; and the bond
between Q and Z characterized by a dotted line in formula | is a single bond; with the
proviso that Q is not unsubstituted unbranched C,-C4-alkylene;
or
Zis C and Q is as defined above wherein the bond between Q and Z characterized by a
dotted line in formula | is a double bond; and
W is C4-Cs-alkylene or especially not present;

or a tautomer thereof, or a salt thereof.

Special preference is given to a compound of formula I, wherein

Zis N and Q is C»-C;-alkenylene, or C,-C,-alkylene wherein one or more, especially one, of
the carbon atoms of C4-C;-alkylene is replaced by a heteroatom independently selected from
nitrogen, oxygen and sulfur, especially from oxygen; and the bond between Q and Z
characterized by a dotted line in formula | is a single bond;

or

Zis C and Q s as defined above wherein the bond between Q and Z characterized by a dotted

line in formula | is a double bond;



i ndependently sel ected from nitrogen, oxygen and sulfur; and the bond

between Q and Z characterized by a dotted line is a single bond,

with the

provi so twetwedos@siss N, Qis not unsubstituted unbranchedT@s200&e@bsy| ene;
or Zis Cand Qis as defined above wherein the bond between Q and Z

characterized by a dotted line is a doyble bond; and Wis either

not

present or Cr C3-al kyiene;or a tautorel” thereof, or a salt thereof.
Preference is given to a conpound of formula |, wherein Rl is hal o;

-C0-C7-NR4R5; or -C(=0-R 6; R2 is substituted C3-C8-cycl oal kyl ;

sulbst I taddedheaeyl the othes ulmﬁﬁiliaamtseﬂ\dﬂanmb@d;ayleyhe niRénangd aRSesaribedidegendent | y
selected fro rou onsi stin | ower al kyl; | ower alkyl carbonyl;
and | ovﬁeﬁpeﬁ'lai&)&? 'Eg esclp-'%ec{%s '?%U\%Pregﬁrwr | ower al koxy, | ower

al ky! - adrin@wtdiherl thaveof, af & ghit tereud- | ower al kyl -ami no or di -1 ower
al kyl -am no; A, B and X are independently selected from=C(R7) -

or N E G

and T are =C(R8)-; R7 and R8 are independently selected fromH and halo; Y

is -0 Esp%uemy pre%‘f?ed is f@rse el @npounof fodmula INvaer@inQ i s CMCtal kyl

ene or

C2- C4- aI ken rein nore, especially one, of the carbon atons
of sai dR0SA §8/pmﬂ'§< lg? Cﬁé@gﬁﬁkenyl ene chain optionally may be repl aced
by a h@fué@éﬁmmﬁﬂq&@ndﬁﬁyd@m sel-patatl) 1 2aihytto-2@enzofarayy en pamadotsul f ur,

especi al

y from ox
and t hoeBAVBERIISAR ©UA

ower al kyI

3 bR by aRs B Rye Bl TR T oy 2 1 &

a si ngl &18984 froif the gPd’!@ denenstisPoft Ibaer dkyi; CHOL-cyoislys toptioriaig subditated bed Cr

C4-al kyl ene; or Zis

b wh h
and 7 URRKSIOY: Bl 9P D eEvee S PP KPS S Bl et

d bet ween Q
and

morpholinyl-lower alkyl; piperazinyl-lower alkyl; lower alkyl-piperazinyl-lower alkyl and phenyl,
wherein said phenyl is optionally substituted by lower alkyl, halo, di-lower alkyl-amino-lower
alkyl, lower alkyl-piperazinyl-lower alkyl or morpholinyl-lower alky};

R, and Rs are independently selected from the group consisting of H; lower alkyl; lower alkyl-
carbonyl; and lower alkoxy-carbonyl;

R is lower alkoxy, lower alkyl-amino or di-lower alkyl-amino;

X is =C(R7)- and one of A and B is N while the other is =C(R7)-;

E, G and T are =C(Rg)-;

R; and Rg are independently selected from the group consisting of H and halo;

Y is -O-;

Zis N and Q is C,-Cs-alkylene or C»-Cs-alkenylene, wherein one of the carbon atoms of said
C,-Cs-alkylene chain optionally may be replaced by oxygen; and the bond between Q and Z
characterized by a dotted line in formula | is a single bond; with the proviso that Q is not
unsubstituted unbranched C,-Cs-alkylene;

or

Zis C and Q is -CH=CH-CH=; and

W is not present;

or a tautomer thereof, or a salt thereof.

Especially preferred is further a compound of formula |, wherein
R, is chloro; cyano; methylamino; amino-methyl; methylamino-methyl; dimethylamino-methyl;
methoxy-carbonyl, ethoxy-carbonyl; butoxy-carbonyl; methylamino-carbonyl, dimethylamino-

carbonyl; isopropylamino-carbonyl; (2)-dimethylamino-ethyl-(1)-amino-carbonyl,



Wis CrCa-al kyl ene or especially not present; or a tautomer thereof, or a
salt thereof. Special preference is given to a conpound of fornula I,
wher ei n AvD008/@pr34Q i s C2- C4- al kenyl ene, or C-i-C4-al kypcens2ookerse3on one or
nore, especially one, of the carbon atons of C C4-al kylene is replaced by
a heteroatom i ndependently sel ected frgm ni trogen, oxygen and sul fur,
especially from oxygen; and the bond” B&f ween Q and Z characterized by a
dotted line in formula | is a single bond; or Zis Cand Qis as defined
above wherein the bond between Q and Z characterized by a dotted line in

f or mul anéthi/lsadodyiuintiso; eettoxycdrbehgraaiino;tthdoxycaon gtanyng; toaeeedy!; Bydiosy mbol s
have t he ani ngs descr.i bed Q... €S ially the neanings described as
bei ng HP%tF'glr P%'af%'”o‘?f?‘é' %rﬂ?t(hcﬁ%r'c%}ﬁée@‘éo !n%o'gggygal t thereof. Especially

pr ef er rRds iascytlohétye phany opypidiyin @Hefidazolyhnd | Jdihydnakzberizefuranyll or ppgole

- Q0- C7-NR4R5:, or. -C(=0).-R.6: R2. i ' I ' ,

2H | nda@g'lcgl V}’he%,re‘g-sgﬁjﬁ?é'l‘%ﬁ-'ﬁis%%%%%%dusyaﬁ%:bg&%ggy%uabzsg{&gﬂ%é%qe?éﬁagmgr ein said

][ adi CaLsélétt@:Ustmithelgm?p lnpnsiflmlgmf mmblnyftkemjdspriobMIehmwl; bynﬂmpmwemmyolme‘}-]ect ed
romt up .consi sti_ng o ower a ; - - G .

Subst | OUREBSRRBRSI: GHo” bR Progft Slorsre GV Ff SR iLmuBRbjRe, ¥

hal o- | oger lrritilr;mvnyyl; ?Eﬁ)i‘ngnmn@hﬂéﬂwfn;@ifeminmhmb@hyyr-mmpipanalzyll-i-ylmethyl; 4- |

Cher e, rEUpReRHEry s M A& PERUP By L B IR g e ey i igpBnen!

di - | owesptiashky supetitd gwrethall Rydro, diatylaatikgHmehyhenarpholin-4-yiownylad-kyl or

nmor phol i nyl -1 ower al kyl: R4 an 5 are i ndependently selected fromthe
group cORYEYENRSH "b'?‘y ,ethﬂ\ﬁérd'%%p%r?mp%\%f)ngl kyl carbonyl ; and | ower

al koxy-wgarbongl; R6 is |ower al koxyy |ower alkyl-am ng _or
al kyl - ani gz X 15 =C(B7)- and one of\ﬂ/ﬁ%}@/ﬁ; N while

e i's
=C(R7) -; E| Ga¢ T afle =C(R8)-; R7 amd R8|are/i ndependeptly lsel etted from
the group Eansi sk /tlf Hsand hal o; NN ZN

R,
Y o Y N
) /
N ?
\*o =0
O T
N
N N
0] o'’
Y XN Y X
= or ~N
N N
0] o

R is H, methyl, ethyl or propyt;
one of A and B is N while the other is =CH-;
Y is -O-; -S-; -CH>-CHy-; -CH=CH- or —-C=C-;

W is CH, or not present;



Yis-O; Zis Nand Qis C2-C3-al kyl ene or C2-C3-al kenyl ene, wherein one
of the carbon atons of said C2-C3-al kyl ene chain optionally may be repl aced
by oxygemyvoanes/dsbass4bond between Q and Z characterized byca/iBmisesiosd ne in
formula | is a single bond; with the proviso that Qis not unsubstituted
unbranched C2-C3-al kylene; or Zis Cand Qis -CH=CH CH=; and Wis not
present; or a tautoner thereof, or a €91t t hereof. Especially preferred is
further a conmpound of formula I, wherein R1 is chloro; cyano; methyl am no;
am no- et hyl ; net hyl am no-net hyl ; di net hyl am no-net hyl ; net hoxy- car bonyl
et hoxy-dgrartagmiter tHevs X £ 86lbwBibf. met hyl ani no- car bonyl ,

di met hyl am nocar bonyl ; i sopropyl am no-carbonyl; (2)-dinmethylamno-ethyl-(1
) - am no- car bonyl ; met hyi car bonyl - am no; met hoxycar bonyl - am no;

but oxy qareRNeB8P ARy Fafheyyd a chiypsuntysrdoimyla |, ciflessio- met hyl  or

met hoxy- car bonyl - am no- nethyl; R2 1s a cyclohexyl phenyl, pyridyl,
2H—|ndé§§ﬂ9?”d '%‘@Hﬁ§&?8 2: benzof uranyl or pyrazole radlcal mhereln sai d
rad'Cahmkﬁwﬁ#@ﬁﬁhiH%@ﬂmﬁkhﬁ@ﬂQOd@Qﬁ%o%uhﬁbﬁhwaﬁ%amgﬂdenemﬂaeﬁhymmelected
fromthe group consisting of neth propyl butyl; cyclopropyl;

or phol@%@eﬂlalby‘lh@‘é]‘tqa@ﬁ@;? esc%%dr?@%mg;prﬁ 4 chloro; bromo; trifl uoronethyl:
di f1l Uor&eﬂéml etr'mefrééfO()pa@éih%béof SF5; morphol i nyl; norpholin-4-ylnethyl;

pi perazi nyl - net hyl ; 4- et hyl pi perazi n-1-yl net hyl ; Aet hyl pi per azi n-

1-yl methyl; 4- propylplpera2|n 1-yl met hyl and phenyl, wherein said phenyl is
opti O”aévéh r%Hrlé%sFéélélﬁﬂpraférf&tiQWrthef 4 wempourst eEbhyliamiwierert hyl

nmor phol 1 n-4-yl methyl ,;” 4- net hyl pi perazi n-1-yl net hyl or

di et hyl. arbonyl; RO is H nethyly ethyl or
N while th@g“other is DCH-; Yis -0O; -g
CH2 or not 'preségnt;orija tautoner thereof,
especially

propyl; one of A and Bis
. -CH=CH or-C C; Wis
t hereof. Even nore
erein

and wherein the other substituents and symbols have the meanings as described herein,
especially the meanings described as being preferred;

or a tautomer thereof, or a salt thereof.

Even more especially preferred is further a compound of formula I, wherein

R, is phenyl which is substituted by one or more substituents independently selected from
the group consisting of fluoro; trifluoromethyl and 4-methylpiperazin-1-ylmethyl;

and wherein the other substituents and symbols have the meanings as described herein,
especially the meanings described as being preferred;

or a tautomer thereof, or a salt thereof.

Most preferred is a compound of the formula |, or a tautomer thereof or a (preferably
pharmaceutically acceptable) salt thereof, as exemplified hereinbelow under ‘Examples’, or its

use as defined herein.

Preference is furthermore given to a compound of formula |, wherein
R, is H; halo; -C¢-C7-0-R3; -Cy-C7-NR4Rs5; or -C(=0)-Re;
R, is substituted Cs-Cg-cycloalkyl; substituted aryl; or substituted heterocyclyl;

Rs is H or unsubstituted or substituted lower alkyl;



Zis Cand Qis -CH=CH CH=; and wherein the other substituents and synbols
have the neani ngs as descri bed herein, especially the neanings described as
bei ng praevern@disoms a tautoner thereof, or a salt thereetCriBesommse
especially preferred is further a conpound of formula I, wherein and
wherein the other substituents and synbols have the neanlngs as descri bed
herein, especially the neanings descridled as being preferred; or a tautomer
thereof or a salt thereof. Even nore especially preferred is further a
conpound of formula I, wherein R2 is phenyl which is substituted by one or
nor e SuRSAAd Nseé%Sndéyéﬁa@ﬁt@%@telo;edeeéra@ﬁ@grohp @%élﬁagmfwmngm1Lma og of
fluoro; trifluoronethyl 4- et h eraz g WPLEé ¢ andtmhq{eln t he
ot her stbstipieddowar aliod: '9‘9’%%@% CREA? y't rlYy OIS SRR

especi ad|nétitilta; ARARIWRE SIKSRB64rbORY, WserbRmi th IcWe@bﬁ;WrﬁdletyGE optidraby omer
thereof, or a salt thereof. Mst preferred is a compound of the fornula I

or a ta%Hbéhtéfe t hereof or a (preferably pharmaceutically acceptable) salt

t her eof g, @H; exEMRtitfie£6r SstuRabAY HMRASHwWeFARGRY, RBereidihelbwerlie) anictef i ned
herein. Preference is furthernore given to a %étlnaound of fornmula |, wherein

RL i s Hs oplionglly seipstitteds qramsulshiuted. npeies or §i-subgiilisd 3080 R i's substi t ut ed

C3- C8- cx Ch 9ak ke lrﬁu‘égts,ﬁdiédﬂglggleé{rekﬂ'frorﬁlic riN;ut ed heterocyclyl; R3 is H or
unsubstl tuted or substituted | ower 4 and R5 are |ndependently

sel ect e, reothltaie '@Qﬁ’ﬁbd%ﬁ§ﬁ§€ﬁﬁ’g‘r%\“ Rfdh%rdl'ystl tuted or substituted | ower
al kyl;  ROWRS R ér@fhdé‘p@h@@ﬁw sel LS bR tﬁ@@rdu@%ﬁs@id@ydf HI®ia@s ahd shsOpétitoeal |y
substi tuted; and | ower al Koxy-carbonyl, ‘wherein the | ower al kyl noiety is
opt i onaPi spbsiityisdileweredlylR6 is H. unsubstituted or substituted |ower alkyl:
lover alkoxy, dmgrefn. the ower alkyl noiety is optionally substituted; or

unsubstituted, nmono- or di-substituted amno; A B and X are |nde8endently
sel ect ed i €09 NrRrQ-is gn-Owalkylene or C.-C,-alkenylene, wherein C;-Cs-alkylene or C2-Cy-

alkenylene optionally may be substituted and wherein one or more of the carbon atoms of

said C;-C,-alkylene or C,-C,-alkenylene chain optionally may be replaced by a heteroatom
independently selected from nitrogen, oxygen and sulfur; and the bond between Q and Z
characterized by a dotted line is a single bond; with the proviso that if Z is N, Q is not
unsubstituted unbranched C;-C4-alkylene;

or

Zis C and Q is as defined above wherein the bond between Q and Z characterized by a
dotted line is a double bond; and

W is either not present or C,-Cs-alkylene;

or a tautomer thereof, or a salt thereof.

Special preference is furthermore given to a compound of fomula I, wherein

R is halo; -Co-C7-NR4Rs; or -C(=0)-Rg;

R, is a cyclohexyl, phenyl or pyridyl radical wherein said radical is substituted by one or more
substituents independently selected from the group consisting of lower alkyl; halo; halo-lower
alkyl; morpholinyl; morpholinyl-lower alkyl; and lower alkyl-piperazinyl-lower alkyl;

R4 and Rs are independently selected from the group consisting of H; lower alkyl; lower alkyl-
carbonyl; and lower alkoxy-carbonyl;

Rs is lower alkoxy, lower alkyl-amino or di-lower alkyl-amino;

X is =C(R;)- and one of A and B is N while the other is =C(R7)-;

E, Gand T are =C(Rs)-;

Rz and Rg are independently selected from the group consisting of H and halo;



E, Gand T are independently selected from=C(R8)- or N, R7 and R8 are

i ndependently selected fromthe group consisting of H halo and

unsubst i twoedosrsomubsti tuted | ower alkyl; Y is -0, -S-ponr/iBfioReosp3eZ i s CH
or Nand Qis C-C4-al kyl ene or C2-C4-al kenyl ene, wherein Cl-C4-al kyl ene or
C2-C4- al kenyl ene optionally may be substituted and wherein one or nore of
the carbon atons of said C*Ctal kyl ene” &% - C2- C4- al kenyl ene chain optionally
may be replaced by a heteroat om i ndependently sel ected from nitrogen,
oxygen and sul fur; and the bond between Q and Z characterized by a dotted
line isydssbngle bond; with the proviso that if Zis N, Qis not

unsubst Lt.uted u br nched C C4-a| | ene: or is. C an i s as defined above
whor ot nZiS A & -éféa@v@isﬁagz@éﬁﬁﬁaﬂ?@%i@b%ﬁewnaogt&%@abw algmsot Sadoubl o
bond; awd-QVdlig/iepieichain dpibnallyasgnbe ﬂiple@e@%?/ relaad tmu,r bahdt EtlvesRe Q draer eof ,

S urt |ven to a corrpound of

or a salt thereof ference i

fomul a Fharﬁ‘ﬁ‘@ﬂé@%yﬁgi’é@ﬂ&)‘%’” orapl %ﬂ?‘s RrAse bB'F WQ"@O R ds npt

cycl ohexpéubsph@siyinbeindbetliGVE,-diR@éreal wherein said radl cal is substituted
by one or nore substituents independently selected fromthe group

consi st Phg of |ower alkyl; halo; halo-lower alkyl; norpholinyl;

nor phol Zny C-drev@ s -atHyEH- @n;d drwer al kyl - pi perazi nyl -1 ower alkyl; R4 and R5
are i ndependent |y sel ected fromthe group consisting of H lower alkyl;

| ower alVk{ARAPESEYS: and | ower al koxy-carbonyl; R6 is | ower al koxy, |ower

al kyl - 36}Q@atﬁbmé’ﬂthé:‘é‘ﬂﬁror%'é’almth&@bﬂo Xis =C( R?) and one of A and Bis N
while the other is =C(R7)-; E, Gand T are =C(R8)-; R7 and R8 are

i ndependent |y selected fromthe group consisting of H and hal oYis -0O; Z

i f N an]gtoadogn@of%mahgybmwsregére@%n%g@uéwwﬂn@%ds WRET6 sthen&rAfounbe, car bon
atons of sa
are mlprmCIpIe known in the art, and are especially prepared according to the methods

described hereinbelow under ‘Examples’.

The starting materials used in the preparation of the compounds of formula | are known,
capable of being prepared according to known processes, or commercially obtainable. In
particular, the anilines to be used as starting material in the preparation of the compounds of
formula | can be prepared as described in WO 03/099771 or analogously thereto, are

commercially available or can be prepared according to known processes.

The invention relates also to pharmaceutical compositions comprising a compound of formula |,
to their use in the therapeutic (in a broader aspect of the invention also prophylactic) treatment
or a method of treatment of a kinase dependent disease, especially the preferred diseases
mentioned above, to the compounds for said use and to pharmaceutical preparations and their

manufacture, especially for said uses.

The present invention also relates to pro-drugs of a compound of formula | that convert in vivo
to the compound of formula I as such. Any reference to a compound of formula | is therefore to
be understood as referring also to the corresponding pro-drugs of the compound of formula |, as

appropriate and expedient.

The pharmacologically acceptable compounds of the present invention may be presentin or
employed, for example, for the preparation of pharmaceutical compositions that comprise an

effective amount of a compound of the formula 1, or a pharmaceutically acceptable salt thereof,



C2- C3-al kyl ene chain optionally may be replaced by oxygen; and the bond
between Q and Z characterized by a dotted line in formula | is a single
bond; wi tWwothe/@pmvi so that Q is not unsubstituted unbraochBzbos/004030
C2-C3-al kylene; or Zis Cand Qis -CH=CH CH=; and Wis not present; or a
tautonmer thereof, or a salt thereof. Cempounds of formula | are prepared
anal ogously to nethods that, for other conpounds, are in principle known in
Lhe arL Iand a&e especially prepared according to the mnethods described

er ei nbel ow under nples'. The starting materials used in t

pr epar at 2oactye 'rtgﬁ%d'%ﬁ?ﬁﬁm‘%fsord? adaiie With %ﬁ? 8" RRBWACr 8 5| Oég%T'C l§8|i'dn%r

pr epar edjiRgf phathitgelifodip avEe RIS E5HES, (cAticE@aTsrkg).al | y obtainable. In
particular, the anilines to be used as starting material in the preparation
of the corrpounds of formula | can be prepared as described in WD 03/099771

or anal Oﬁﬁélﬁ]wnthh%lsfeg aldy B LEmESALANComRkHiahtat RIsuRablelier airsipist&ttbn to
according to known processes. The invention relates al so tagrghar nmaceut i cal

conposi t # Biasndiseaed aninplLPerBbLMmBuBaN {BxGels qr cel nesderved fiom & weg:
ther apeugbggdd Jhnﬁalbéﬁ?éé%'ll%/%s’rﬁﬁrﬁn ek. Tﬁ_«h@hbé\ﬁ@ﬂt foP theateE®mBROGIIHIAGE & Bloader

treatment or reat nent o ki'nase dependent dj sease,
especi al hspeche the verticsd algp deshuies thepreveion cAkopephylaxis Reaps diserseripat

sai d use,apdhdsQo m?@j'ltrB?‘F&lﬁrbt%ﬁ‘J kitdsBRRNAHy 8PN dh@hbuRdt e @igseuRd of formula

espemal'iy or sald uses h resent invention also relates to pro-drugs
of a conpbeunphashacestticallyaaqcepialie seliaseef, P"r‘?f@f?b%Wﬂ“l‘y‘htlﬁéff@@Wﬁé%??'(g‘P LPlS'PPmI a

| as sucfy eﬁ@ywﬁfgﬂégﬁ%etﬁaﬂmﬁw&\ﬂ?%c@é pthi9lE Bhtkigr.| 1S therefore to be

understood as referring al'so to the correspondi ng pro-drugs of the conpound

of formula |, as appropriate and expedi ent. The pharmacol ogically
accept abll'ﬁ? gﬁ’émgegﬂﬁapéont\;%asltﬁﬁg%gwrdlhg‘t'cﬂ?\te'l%nWarlée[hBé@ﬁ)‘? Bhterdl, Qlch as
enpl oyed, exa e e preparation har naceut i cal corrp05| tions

t hat conpasabeecial Oesfomic@f‘i paserigial stcihps mtr@muﬁ@wﬁrcprmtr%@mﬂ%rqmpépal sugh aga
phar mapegéll é:?été 36#1 O%ﬁp%ﬁe@n‘?o%hﬁ Eé}ﬁfn%%tlé}?toqﬁérhvﬁobdg &ﬂl'n%l%t (ebpariipar or

I n adm x ne’'or nore I norgani c or ani c
human), that comprise an effective dose of the pharmacologlcally active ingredient, alone or
together with a significant amount of a pharmaceutically acceptable carrier. The dose of the
active ingredient depends on the species of warm-blooded animal, the body weight, the age and
the individual condition, individual pharmacokinetic data, the disease to be treated and the mode

of administration.

The invention relates also to a method of treatment for a disease that responds to inhibition of a
protein kinase and/or a proliferative disease, which comprises administering a (against the
mentioned diseases) prophylactically or especially therapeutically effective amount of a
compound of formula | according to the invention, or a tautomer thereof or a pharmaceutically
acceptable salt thereof, especially to a warm-blooded animal, for example a human, that, on ac-

count of one of the mentioned diseases, requires such treatment.

The dose of a compound of the formula | or a pharmaceutically acceptable salt thereof to be
administered to warm-blooded animals, for example humans of approximately 70 kg body
weight, preferably is from approximately 3 mg to approximately 10 g, more preferably from
approximately 10 mg to approximately 1.5 g, most preferably from about 100 mg to about 1000
mg /person/day, divided preferably into 1-3 single doses which may, for example, be of the

same size. Usually, children receive half of the adult dose.



i quid, pharmaceutically acceptable carriers (carrier materials). The

I nvention relates also to a pharmaceutical conposition that is suitable for
adm ni st rnai2005/d5923a War m bl ooded ani mal , especially a heownBfews/odso3cel | s or
cell lines derived froma warm bl ooded ani mal, especially a human, e.g.

| ynphocytes), for the treatnent of (t h%f, I n a broader aspect of the
invention, also includes the preventioh of (= prophylaxis against)) a

di sease that responds to inhibition of protein kinase activity, conprising
an amount of a conpound of formula | or a pharmaceutically acceptable salt
t her eof The pedretaablijcalvboropositene fcbeptise ofroappseadindatelyni %ite approximsdely 2%, wi t h
at | east_qgne armaceut.i cal o &L i ' .
corpos: PIoHERaBbr BragR iy 0P i SR Spiko o fer 8RR B ha Rlice
nasal , cewpaditions accaildingdp tipminegrttionahay iseidor @@miphd, iranmis dedegiormor suchtasavtheous,

or topical, .,such as a_gel ast. i r foam adm nistration
to war nf%f“ooé&woaﬁfn%{?@’ ?%@g%@r@ﬁ @ragé%ggéabrlﬁtg OF ﬁgaqsg([:egfrpri se an effective

dose of the pharnacol ogically active ingredient, alone or together with a
significant, anount.of a pharnaceuticallyv.acc I rL 0
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di sease that responds to inhibition of a protein kinase and/or a
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a tautoner thereof or a pharmaceutically acceptable salt thereof
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antiproliferative antibodies; heparanase inhibitors; inhibitors of Ras oncogenic isoforms;
telomerase inhibitors; proteasome inhibitors; agents used in the treatment of hematologic
malignancies; compounds which target, decrease or inhibit the activity of Fit-3; Hsp90 inhibitors;

temozolomide (TEMODAL®); and leucovorin.

The term “aromatase inhibitor” as used herein relates to a compound which inhibits the estrogen
production, i.e. the conversion of the substrates androstenedione and testosterone to estrone
and estradiol, respectively. The term includes, but is not limited to steroids, especially
atamestane, exemestane and formestane and, in particular, non-steroids, especially
aminoglutethimide, roglethimide, pyridoglutethimide, trilostane, testolactone, ketokonazole,
vorozole, fadrozole, anastrozole and letrozole. Exemestane can be administered, e.g., in the
form as it is marketed, e.g. under the trademark AROMASIN. Formestane can be administered,
e.g., in the form as it is marketed, e.g. under the trademark LENTARON. Fadrozole can be
administered, e.g., in the form as it is marketed, e.g. under the trademark AFEMA. Anastrozole
can be administered, e.g., in the form as it is marketed, e.g. under the trademark ARIMIDEX.
Letrozole can be administered, e.g., in the form as it is marketed, e.g. under the trademark
FEMARA or FEMAR. Aminoglutethimide can be administered, e.g., in the form as it is marketed,
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and goserelin acetate. Goserelin is disclosed in US 4,100,274 and can be administered, e.g., in

the form as it is marketed, e.g. under the trademark ZOLADEX. Abarelix can be formulated, e.g.
as disclosed in US 5,843,901.

The term “topoisomerase | inhibitor” as used herein includes, but is not limited to topotecan,
gimatecan, irinotecan, camptothecian and its analogues, 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.

The term “topoisomerase Il inhibitor” as used herein includes, but is not limited to the an-
thracyclines such as doxorubicin (including liposomal formulation, e.g. CAELYX), daunorubicin,
epirubicin, idarubicin and nemorubicin, the anthraquinones mitoxantrone and losoxantrone, and
the podophillotoxines etoposide and teniposide. Etoposide can be administered, e.g. in the form
as it is marketed, e.g. under the trademark ETOPOPHOS. Teniposide can be administered, e.g.

in the form as it is marketed, e.g. under the trademark VM 26-BRISTOL. Doxorubicin can be



e.g., inthe formas it is marketed, e.g. under the trademark LENTARON.
Fadr ozol e can be adm nistered, e.g., in the formas it is marketed, e.g.
under thewonraewspasy AFEMA. Anastrozol e can be adm ni st ered/IBBOg004030n t he
formas it is marketed, e.g. under the trademark AR M DEX. Letrozole can be
adm nistered, e.g., inthe formas it i s marketed, e.g. under.the trademark
FEMARA or FEMAR. Am nogl ut et hi m de car?Gbe adm ni stered, e.g., in the form
as it is marketed,e.g. under the tradenmark ORI METEN. A conbination of the
invention conprising a chenotherapeutic agent which is an aromatase

i nhi bi tmihiStepa, el ¢ uh e fgrmuaeftid mbdietede.g Ued&rrtbmtradémhtkr/kﬂiﬁl@m&é]bpor

positive t r . 0., .breast tunor.s Thet a

ol at co R ARG, BaRtPRh R e e AYeNE e S ond O (3R SEF L pRgisg oLty dRE o1 1
teSt r 0gsfhdbﬁ}éﬂf)FARM(ﬂVleBLCIF[hle!atLbl‘dm tarcbaigdrsinishared,i esgnotthd iormtaedlt is onarketed,
anoxi f en ul vest ral oxi.fen r I

e Vs b PRV B A B 2 bRty ag ¥ g e el
traden&ﬁ&rké@dvé@EXndé?ah@xad@ﬁ@rkh\}cdwanmRor\n de can be admi ni stered e g., in
the formas it is marketed, e.g. under the trademark EVI STA. Ful vestrant

c be f | gt ed di d,., S 4,659

o D A BB S Pl rBRuRAR, Senlied RS- DYDY,

corrbl ?aégef[hﬂs Md mtwomnmemymuzraoorpmhfmmg mchaxhﬁgmidheo‘alpmtadlto tagens, enri ch s

an anti estrogen | ul ar

recept @ ngqwgqcﬁ%ﬁ‘?gvmga alkglﬁ’ ggt%’vﬁ‘%ﬁ nee'ﬁt?rggﬁglw tmgg%ﬁ %ggn" as

used heyigirRtingkasasally oingnstinesossianasd threlh)lneﬁd(sagahh@hdﬂs codtiidiie amgy t he

O O iaheeah datyaines RIS DOLTRNER, BN df BEURERves irebts PAGfatd Hid e

to, di s¢ ose
US 4, 63& 5@{5m|3-f§r@dteﬁj A theaomdes &lis mas@oni, sig! TAXQLS @@céltemdlcan |ba®Idunlass’f,erd;§ut

is not limted to abareli ser oserel | (" in_J
i 561 058 NGO 2085 GIE Edh CHECHARTATSTErH KR g e Y Fopri R afalde?
i's mar kgt g@mninst@redUageiin thBgorint asiemambrszad,ADQXunmahetrwemah \HiSBEASTN BtRed,
e.g. as_disclosed in U 0|so

5,843,901 er " hi bi t "
used hewgprrr,stinﬁ@luﬁatgscan adingnlﬁtgfeq e tlg%f\etfg'rrp &36&'8 iy eta? CXel euggre]% 11?1'e tide- @5
i rinot efhafk T&RM!EﬂNP@@C@dbraMdé tsn Baabapedse.g9-apidiscasadpt 08 rsemiorosa@nmstohe
macr ono] ecul ar ca ot heci.n con e u
17804) - NELPRGPECRRP BLaesEr RPN T et aa oaioged [ vehefRaRe B8 €19 181 Ret e
e. g. unggpsohe Woakerseal, WO 99/43653, WO 98/22461 and WO 00/31247. Especrally preferred
are Epothilone A and/or B.

The term “alkylating agent” as used herein includes, but is not limited to, cyclophosphamide,
ifosfamide, melphalan or nitrosourea (BCNU or Gliadel). Cyclophosphamide can be
administered, e.g., in the form as it is marketed, e.g. under the trademark CYCLOSTIN.

lfosfamide can be administered, e.g., in the form as it is marketed, e.g. under the trademark

HOLOXAN.

The term “histone deacetylase inhibitors” or “HDAC inhibitors” relates to compounds which
inhibit the histone deacetylase and which possess antiproliferative activity. This includes
compounds disclosed in WO 02/22577, especially N-hydroxy-3-[4-[[(2-hydroxyethyl)[2-(1 H-indol-
3-yl)ethyl]-aminolmethyflphenyl]-2E-2-propenamide, N-hydroxy-3-[4-{[[2-(2-methyl-1 H-indol-3-
yl)-ethyl}-amino]methylphenyl]-2E£-2-propenamide and pharmaceutically acceptable salts

thereof. It further especially includes Suberoylanilide hydroxamic acid (SAHA).

The term “antineoplastic antimetabolite” includes, but is not limited to, 5-fluorouracil (5-FU);
capecitabine; gemcitabine; DNA de-methylating agents, such as 5-azacytidine and decitabine;

methotrexate; edatrexate; and folic acid antagonists such as pemetrexed. Capecitabine can be
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mel phal 95CGFehIN ?BCNU or diadel). Cycl ophosphani de can be
c) compounds targeting, decreasing or inhibiting the activity of the Trk receptor tyrosine kinase
family;
d) compounds targeting, decreasing or inhibiting the activity of the Axl receptor tyrosine kinase
family;
e) compounds targeting, decreasing or inhibiting the activity of the c-Met receptor;
f) compounds targeting, decreasing or inhibiting the activity of members of the protein kinase C
(PKC) and Raf family of serine/threonine kinases, members of the MEK, SRC, JAK, FAK, PDK
and Ras/MAPK family members, or PI(3) kinase family, or of the PI(3)-kinase-related kinase
family, and/or members of the cyclin-dependent kinase family (CDK) and are especially those
staurosporine derivatives disclosed in US 5,093,330, e.g. midostaurin; examples of further
compounds include e.g. UCN-01, safingol, BAY 43-9006, Bryostatin 1, Perifosine; limofosine;
RO 318220 and RO 320432; GO 6976; Isis 3521; LY333531/LY379196; isochinoline
compounds such as those disclosed in WO 00/09495; FTls; PD184352 or QAN697 (a P13K
inhibitor);
g) compounds targeting, decreasing or inhibiting the activity of a protein-tyrosine kinase, such
as imatinib mesylate (GLIVEC/GLEEVEC) or tyrphostin. A tyrphostin is preferably a low

molecular weight (Mr < 1500) compound, or a pharmaceutically acceptable salt thereof,
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erlotinib (Tarceva™), CI-1033, EKB-569, GW-2016, E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3
or E7.6.3, and 7H-pyrrolo-[2,3-d]pyrimidine derivatives which are disclosed in WO 03/013541.

Further anti-angiogenic compounds include compounds having another mechanism for their
activity, e.g. unrelated to protein or lipid kinase inhibition e.g. thalidomide (THALOMID) and
TNP-470.

Compounds which target, decrease or inhibit the activity of a protein or lipid phosphatase are
e.g. inhibitors of phosphatase 1, phosphatase 2A, PTEN or CDC25, e.g. okadaic acid or a

derivative thereof.

Compounds which induce cell differentiation processes are e.g. retinoic acid, a- y- or 8-

tocopherol or a- y- or é-tocotrienol.

The term “cyclooxygenase inhibitor” as used herein includes, but is not limited to, e.g. Cox-2
inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, such as celecoxib
(CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-alkyl-2-arylaminophenylacetic

acid, e.g. 5-methyl-2-(2’-chloro-6’-fluoroanilino)phenyl acetic acid, lumiracoxib.



c) conpounds targeting, decreasing or inhibiting the activity of the Trk
receptor tyrosine kinase famly; d) conpounds targeting, decreasing or

i nhi bi ti ngot2bes/@eisisvity of the Axl receptor tyrosine ki pasaBioasiidgs3o e)
conpounds targeting, decreasing or inhibiting the activity of the c-Met
receptor; f ) conpounds targeting, decreasing or inhibiting the activity of
menbers of the protein kinase C (PKC)'&?}d Raf famly of serine/threonine

ki nases, nenbers of the MEK, SRC, JAK, FAK, PDK and Ras/MAPK famly
menbers, or Pl (3) kinase famly, or of the Pl (3)-kinase-related kinase

famly, Tﬁé\tﬂrﬁf"rrnmﬂaefhaon@fs"trél@tegy@b&mpd@ﬂgmlem|nhibmasseméamhér¢n(t£§>&)ofand are
especial |y those staurosporine derivatives disclosed in US.5 i%%%sso e.

m dost amnamycwm?ﬂ@@r@fwmm PHEFSTBABAES I HiRslesehys JC

BAY 43- 9008 Rt eci17es biesbieys! | nof osi ne; RO 318220 and RO 320432
&0 6976; %Sllmg 3521, LY 33531/ LY379196; isochinoline conpounds such as those

di scl osed in WO 00/ 09495; FTls; PD1 84352 or N697 (a P13K inhibitor); g)
conpoundbe t%{rrg@tsph@spfmeteéaés vepddierginnnghidesnbutis Botdistiteite yetegonic, clodronic,

pr ot ei nﬂhwo%%d Em &ﬁéeanerﬁr'&mc fmddm.é msedam@/elr@tz%ne@%d yg&éﬁgﬁ%\ﬂﬁ@

tyrphostln yrphostin 1s preferably a [ow nolecular weig (M <1500)
conpoungan be aémtﬂ’fﬁiﬁ?ﬁﬁ?dc%et, inc el foryae & it alBretehieg. URderdbe tréé@@érka@lpﬁ%ﬂ

conpound el art L8 ik ﬁ%tataﬁbm&e 'é ene faﬂhfa%ntl.@rr%lr@eﬁéd %rgtd?\%erthe

Sarylbenzenenalonlrl e or Dbisu t’e qui noline class onpounds, nore

especi atrtag}eraalgk E@%BQﬁd"Tsléﬁl@@thldf cambetg minisigrede 6485113 thehf@rrafaSﬁW pleesatesh

A23/ RG § o 4 T G
490; Tyr %ﬁ %deﬂg'rk oSt b Péﬁh W Cagcg%tg ﬁgﬁgpﬁ%ﬁﬁéﬁsa ﬁ‘rtﬁ%ﬂ?ﬂ & ﬁ\

494, Tyrspha&‘etemi A0G. Bﬁﬂar th@ac?elmm Am%%t“f\bn@mn{c[a(czj"san be administered, e.g.,
Syt oY RATON AT IR 8l BENs he 1 BGL aRTRIBMN. 5hfon 0B AR,

adaphos{ easi ng or I'"Bhi Bf £1 R
acti vi t wdoinigtredepgdér thelfogn est s rﬁ”ladfte(b&d feagnuwerdﬁe tred@patkrBQ)NDBé\Nﬁé' ki nases

EGF- R, .Er bB2 B - ir d
i oh § AFGR oM e Re cae B AT ERE E e T a R SO hRleltl Bl RpERB L T C
fact or tredepadrACEONEL. ‘@okedesieadid] dap bmqmuntmed,prg)tlretheg‘oon aalittis madiedsd,

whi ch inhi bit erns Q receptor tyrosine kinase famly, e.g. EG-
recept oF;g'EnggﬁgE?%%ga%n#@rEgg or bind to

The term “heparanase inhibitor” as used herein refers to compounds which target, decrease or

inhibit heparin sulphate degradation. The term includes, but is not limited to, PI-88.

The term “biological response modifier” as used herein refers to a lymphokine or interferons,

e.g. interferon y.

The term “inhibitor of Ras oncogenic isoforms”, e.g. H-Ras, K-Ras, or N-Ras, as used herein
refers to compounds which target, decrease or inhibit the oncogenic activity of Ras e.g. a
“farnesyl transferase inhibitor”, e.g. L-744832, DK8G557 or R115777 (Zarnestra).

The term “telomerase inhibitor” as used herein refers to compounds which target, decrease or
inhibit the activity of telomerase. Compounds which target, decrease or inhibit the activity of

telomerase are especially compounds which inhibit the telomerase receptor, e.g. telomestatin.

The term “methionine aminopeptidase inhibitor” as used herein refers to compounds which
target, decrease or inhibit the activity of methionine aminopeptidase. Compounds which target,
decrease or inhibit the activity of methionine aminopeptidase are e.g. bengamide or a derivative

thereof.



EGF or EGF related ligands, and are in particular those conpounds, proteins
or nonocl onal anti bodies generically and specifically disclosed in WO

97/ 02266,we.2gos/dsbes4conmpound of ex. 39, or in EP 0 564 40ey1/18¥0090d408854, EP
0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, US 5,747,498, WO

98/ 10767, WD 97/30034, WO 97/ 49688, Vpg?]/ 38983 and, especially, WO

96/ 30347 (e.g. conmpound known as CP 358774), WD 96/33980 (e.g. conpound ZD
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The term “HSP90 inhibitors” as used herein includes, but is not limited to, compounds targeting,
decreasing or inhibiting the intrinsic ATPase activity of HSP90; degrading, targeting, decreasing
or inhibiting the HSP9O0 client proteins via the ubiquitin proteasome pathway. Compounds
targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90 are especially
compounds, proteins or antibodies which inhibit the ATPase activity of HSP90 e.g.,17-
allylamino, 17-demethoxygeldanamycin (17AAG), a geldanamycin derivative; other

geldanamycin related compounds; radicicol and HDAC inhibitors.

The term “antiproliferative antibodies” as used herein includes, but is not limited to trastuzumab
(Herceptin™), Trastuzumab-DM1, bevacizumab (Avastin™), rituximab (Rituxan®), PRO64553
(anti-CD40) and 2C4 Antibody. By antibodies is meant e.g. intact monoclonal antibodies,
polyclonal antibodies, multispecific antibodies formed from at least 2 intact antibodies, and

antibodies fragments so long as they exhibit the desired biological activity.

For the treatment of acute myeloid leukemia (AML), compounds of formula | 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 | can be administered in combination



e.g. under the trademark SKELID. "Pam dronic acid" can be adm ni stered,
e.g. inthe formas it is marketed, e.g. under the trademark AREDI A(tm.

" Al endr onwo 2865/3923¢an be admi ni stered, e.g., in the forwcaaBidsbeosar ket ed,
e.g. under the trademark FOSAMAX. "I bandronic acid" can be adm ni stered,
e.g., inthe formas it is marketed, ;9. under the trademark BONDRANAT.
"Ri sedronic acid" can be adm nistered,”"e.g., in the formas it is marketed,
e.g. under the trademark ACTONEL. "Zol edronic acid" can be adm ni stered,
e.g. inthe formas it is nmarketed, e.g. under the trademark ZOVETA. The
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bi oavai | abl e anal ogue mari mastat (BB-2516), prinonastat (AG3340), netastat
(NSC 68%?%&11%0%’7,%‘?&% is mBANt eltier a fixed combination in one dosage unit form, or a kit of

parts for the combined administration where a compound of the formula | and a combination
partner may be administered independently at the same time or separately within time intervals
that especially allow that the combination partners show a cooperative, e.g. synergistic, effect,

or any combination thereof.

Examples
The following Examples serve to illustrate the invention without limiting the scope thereof.

Temperatures are measured in degrees Celsius. Unless otherwise indicated, the reactions

take place at room temperature under Ny-atmosphere.

The Ry values which indicate the ratio of the distance moved by each substance to the
distance moved by the eluent front are determined on silica gel thin-layer plates (Merck,
Darmstadt, Germany) by thin-layer chromatography using the respective named solvent

systems.

Abbreviations:



9566, TAA21 1, MM 270B or AAJ996. The term "agents used in the treatnent of
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h hour(s)

HATU O-(7-azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium-hexafluorophosphate
HPLC high pressure liquid chromatography

HV high vacuum

I litre(s)

Me methyl

MeOH methanol

min minute(s)

m.p. melting point

MPLC medium pressure liquid chromatography

- Combi Flash system: normal phase SiO,

- Gilson system: reversed phase Nucleosil C18 (H,O/CHsCN + TFA),
generally product obtained as free base after neutralization with NaHCO,
MS mass spectrum
NMM N-methyl-morpholine
NMP N-methyl-pyrrolidone



Patents International (e.g. IMs Wrld Publications). The above-nenti oned
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tret retention time (HPLC)
triphosgene  bis(trichloromethyl) carbonate

sat. saturated

HPLC Conditions:

Atrer: retention time [min] for System A: Linear gradient 20-100% CHCN (0.1% TFA) and
H,0 (0.1% TFA) in 13 min + 5 min 100% CH3CN (0.1% TFA); detection at 215 nm, flow rate
1 ml/min at 25 or 30 °C. Column: Nucleosil 120-3 C18 (125 x 3.0 mm).

Btrer: retention time [min] for System B: Linear gradient 5-40% CH;CN (0.1% TFA) and H,O
(0.1% TFA) in 9 min + 7 min 40% CH;CN (0.1% TFA); detection at 215 nm, flow rate 1
ml/min at 25 or 30 °C. Column: Nucleosil 120-3 C18 (125 x 3.0 mm).

Ctrer retention time [min] for System C: Linear gradient 15-100% CH3CN (0.1% TFA) and
H,0 (0.1% TFA) in 2.25 min + 1.25 min 100% CHsCN (0.1% TFA); detection at 215 nm, flow
rate 2 ml/min at 25 or 30 °C. Column: CC (50 x 4.6 mm) Uptisphere UP30DB-5QS.

Ptrer: retention time [min] for System D: Linear gradient 20-100% CH5CN (0.1% TFA) and
H,0 (0.1% TFA) in 5 min + 1 min 100% CH;CN (0.1% TFA); detection at 215 nm, flow rate 1
mi/min at 25 or 30 °C. Column: CC (250 x 4.6 mm) Nucleosil 100-5 C18.

Etrer: retention time [min] for System E: Linear gradient 20-100% CH,CN (0.1% TFA) and
H,0 (0.1% TFA) in 14 min + 5 min 100% CH3CN (0.1% TFA); detection at 215 nm, flow rate
1 mi/min at 25 or 30 °C. Column: CC 70/4 (70 x 4.0 mm) Nucleosit 100-3 C18.

Firer retention time [min] for System F: Linear gradient 5-100% CH,CN and H,O (0.1% TFA)
in 4 min + 0.5 min 100% CH3;CN; PDA MaxPlot detection (210.0 nm to 400.0 nm), flow rate 3
mil/min at 35 °C. Column: Sunfire™ (4.6 x 20 mm) C18, 3.5 pm.
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Anilines used as educts: Most respective anilines are either commercially available or
R1 described in WO 03/099771 or WO 05/051366 or can be
HN /@ prepared analogously to the therein exemplified derivatives.
2

Example 1: rac-5-(2-Amino-6-chloro-pyrimidin-4-yloxy)-4-fluoro-2-methyl-2, 3-dihydro-indole-

1-carboxylic acid (3-trifluoromethyl-phenyl)-amide

0.68 mMol rac-5-(2-Amino-6-chloro-pyrimidin-4-yloxy)-4-fluoro-2-methyl-2,3-dihydro-indole
(Step 1.2) are dissolved in 5 ml THF. Then 106 pl (0.77 mMol) 3-trifluoromethyl-
phenylisocyanat are added and the solution is stirred for 1 h at rt. Concentration and
chromatography (Combi Flash; EtOAc/hexane 1:9 — 1:1) gives the title compound: MS:
[M+1]" = 482/484; HPLC: “tze; = 16.4; Anal.: C,H,N,CLF.

The starting material is prepared as follows:

Step 1.1: 5-(2-Amino-6-chloro-pyrimidin-4-yloxy)-4-fluoro-2-methyl-1H-indole

1.00 g (6.05 mMol) 2-amino-4,6-dichloro-pyrimidine and 993 mg (6.05 mMol) 4-fluoro-5-
hydroxy-2-methylindole [preparation see: WO 00/47212 Ex. 237] are suspended in 25 ml

acetone. Then 12 ml 1 N NaOH in water are added and the mixture is stirred at an oilbath
temperature of 70 °C for 5 h. Then additional 210 mg 2-amino-4,6-dichloro-pyrimidine are
added portionwise and stirring continued for another 4.5 h. The reaction mixture is partially
concentrated and the crystallized title compound filtered off and washed with water: m.p.:
255-258 °C; MS: [M+1]" = 293/295; HPLC: Mret = 13.7.

Step 1.2: rac-5-(2-Amino-6-chloro-pyrimidin-4-yloxy)-4-fluoro-2-methyl-2,3-dihydro-1 H-indole

A solution of 200 mg (0.68 mMol) of 5-(2-amino-6-chloro-pyrimidin-4-yloxy)-4-fluoro-2-
methyl-1H-indole in 4 ml acetic acid is cooled to 10-15 °C. Then 214 mg (3.4 mMol)
NaBHsCN are added. After 3 h stirring at rt, 8 g of ice are added, then the mixture is made
basic by addition of 1 N NaOH and extracted three times with EtOAc. The organic layers are



reversed phase Atlantis(tm (100 x 19 mm, dCl8 OBD (H2Q/ CH3CN + 0. 1% TFA),
5 mVM generally product obtained as a TFA salt after |yophilization.
pr opyl phosphowisomahydri de N-propyl phosphoni ¢ aci d anhy@cirdBoosyebsc tri mer
[ 68957-94-8]; 50 %in DW Rf ratio of fronts (TLC) rt roomtenperature sat.
saturated THF tetrahydrofuran (distill from Na/ benzophenone) TFA
trifluoroacetic acid TLC thin | ayer chtonmatography tRe( retention tine
(HPLC) triphosgene bis(thchloronethyl) carbonate sat. saturated HPLC
Conditions : Aretention time [mn] for System A Linear gradient 20-100%
CH3CN ( 9adibedvak) watrdam® Birfe) diies TP OsharidBeariaentratdd mt i /11 08@0oCHBON: '(t@ez 1%
TFA) ; dstgectlon at 215 nm flowrate 1 mM/mn at 25 or 30 C. Col um:
Nucl eosTT"120-3 C18 (125 x 3.0 nmm). BtRe(: retention tinme [mn] for System
B: Linear gradient 5 40%CHBCN (0. 1%TFA) and H20 (0. 1%TFA) in 9 mn+ 7
mn 40% ._ : , . L ) é'g11n at 25 or
3 ' on time
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%OAC and H,O. The a(gueous ayer is ex?

racte& twnce with EtOAc. The organic layers are
washed with water and brine, dried (Na,SO,) and concentrated. Crystallization from
EtOAC/DIPE gives the title compound: MS: [M+1]" = 448; HPLC: Mret = 12.7.

Example 3: 5-(6-Chloro-pyrimidin-4-yloxy)-indole-1-carboxylic acid (3-triflucromethyl-phenyl)-

amide

A solution of 492 mg (2.00 mMol) of 5-(6-chloro-pyrimidin-4-yloxy)-1H-indole (WO
03/099771; Stage 163.1), 344 mg (2.12 mMol) of 1,1’-carbonyl-diimidazol and 6 mg DMAP in
7 ml CH;CN is stirred at 80 °C for 8 h. After cooling to rt, 356 pl (2.86 mMol) 3-
trifluoromethyl-aniline are added to the suspension, which then is stirred again for 9 h at 80
°C. The reaction mixture is filtered and the filtrate diluted with EtOAc and H,0. The aqueous
layer is extracted twice with EtOAc. The organic layers are washed with water and brine,
dried (Na,SO,4) and concentrated. Reversed phase MPLC (Gilson system) gives the title
compound: MS: [M+1]" = 433/435; TLC(EtOAc/CH,Cl, 3:97): Ry = 0.15; HPLC: Atrer = 16.8.

Example 4: 5-(6-Amino-pyrimidin-4-yloxy)-indole-1-carboxylic acid (3-trifluoromethyl-phenyl)-

amide

To a solution of 150 mg (0.35 mMol) 5-(6-chloro-pyrimidin-4-yloxy)-indole-1-carboxylic acid
(3-trifluoromethyl-phenyl)-amide in 2 ml DMF, 45 mg (0.69 mMol) NaNj; are added at rt. After
2 h at 65 °C, the solution containing 5-(6-azido-pyrimidin-4-yloxy)-indole-1-carboxylic acid (3-
trifluoromethyl-phenyl)-amide is cooled to rt. Then 12 mg Pd/C (10 %; Engelhard 4505) are
added and the mixture is hydrogenated for 1 h. The catalyst is filtered off and the filtrate
concentrated in vacuo. Reversed phase MPLC (Gilson system) gives the title compound:
MS: [M+1]" = 414; HPLC: Mge = 12.6.



H20 (0.1% TFA) in 14 min + 5 mn 100% CH3CN (0. 1% TFA); detection at 215
nm flowrate 1 mM/mn at 25 or 30 C. Columm: CC 70/4 (70 x 4.0 mm
Nucl eosi IwdQ0ecAs2B8. FWretention time [mn] for SystempErnBroogessogr adi ent
5-100% CH3CN and H20O (0.1% TFA) in 4 min + 0.5 mn 100% CH3CN, PDA MaxPl ot
detection (210.0 nmto 400.0 nm, flowrate 3 m/mn at 35 C. Col um:
Sunfire(tm (4.6 x 20 nm C18, 3.5 mm N retention time [mn] for System G
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t he ni xtHALE: ftg« stli2rF.ed at an oil bath temperature of 70 OC for 5 h. Then
addi tional 210 ng 2-am no-4, 6-di chl oro-pyrimdine are added portionw se and

stirring continued for another 4.5 h. The reaction mxture is partially
concent Tae strianydnatedalds pstpardd zeliows:l e conpound filtered off and washed

W th Walgrs s 155 4 2550l GheMBimbMidhdn 203/295; HPLC ARe( = 13.7.

30.6 g (0.20 Mol) 2,4-dimethoxy-aniline are dissolved in 200 ml EtOAc. Then 14.8 mi (95 %;

0.20 Mol) of 2-bromethanol and 33.6 g (0.40 Mol) NaHCOj; are added and the suspension is
heated to 77 °C for 20 h. The mixture is cooled to rt and filtered. Concentration of the filtrate
and column chromatography (SiO,; hexane/EtOAc 3:1 — 2:1 — 1:1) gives the title
compound as an oil: MS: [M+1]" = 198; TLC(EtOAc): R = 0.50; HPLC: Btrer = 9.2.

Step 5.2: (2-Bromo-ethyl)-(2,4-dihydroxy-phenyl)-carbamic acid benzyl ester

22 g (0.11 Mol) 2-(2,4-dimethoxy-phenylamino)-ethanol and 125 ml HBr (62 % in H,O) are
heated to 140 °C for 15 h. The resulting dark solution is concentrated in vacuo. The residue
is diluted with 60 ml water and 120 ml EtOAc and cooled in an ice bath. Then 30 ml (95 %;

0.20 Mol) benzyl chloroformate are added. Under vigorous stirring, 90 mi Na,CO; 2 M are
added dropwise during 20 min. After 90 min stirring at rt, the reaction mixture is filtered, the
aqueous phase of the filtrate separated off and extracted twice with 30 ml EtOAc. The
organic layers are washed with 30 ml brine, dried (Na,SO4) and concentrated. Column
chromatography (SiO,; hexane/EtOAc 4:1 — 7:3 — 3:2) gives the title compound as an oil:
MS: [M+1]" = 366/368; TLC(EtOAc/hexane 1:1): Ry = 0.34; HPLC: “tge = 12.6.

Step 5.3: 7-Hydroxy-2,3-dihvdro-benzo[1,4]oxazine-4-carboxylic acid benzyl ester
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hexane/EtOAc 9:1 — 4:1 — 3:1).

Step 5.5: 7-(6-Azido-pyrimidin-4-yloxy)-2,3-dihydro-benzof1.4loxazine-4-carboxylic acid

benzyl ester
To a solution of 8.0 g (20.1 mMol) 7-(6-chloro-pyrimidin-4-yloxy)-2,3-dihydro-

benzo[1,4]oxazine-4-carboxylic acid benzyl ester in 35 ml DMF, 2.61 g (40.2 mMol) NaN; are
added. After heating at 70 °C for 90 min, the resulting mixture is diluted with EtOAc and
water, the agueous phase separated off and extracted twice with EtOAc. The organic layers
are washed with water and brine, dried (Na,SQ,) and concentrated, giving the title
compound: MS: [M+1]" = 405; HPLC: "tge; = 16.6.

Step 5.6: 6-(3,4-Dihydro-2H-benzo[1,4loxazin-7-yloxy)-pyrimidin-4-ylamine

A solution of 20.1 mMol 7-(6-azido-pyrimidin-4-yloxy)-2,3-dihydro-benzo[1,4]oxazine-4-
carboxylic acid benzyl ester in 500 ml THF is hydrogenated in the presence of 3.5 g Pd/C
(10 %; Engelhard 4505). The catalyst is filtered off, the filtrate concentrated and crystallized
from DIPE, giving the title compound: m.p.: 140-141 °C; MS: [M+1]" = 245; TLC(EtOAc): R; =
0.11.



To a solution of 150 ng (0.35 mwbl) 5-(6-chloro-pyrimdin-4-yloxy)-indole-1

-carboxylic acid (3-trifluoronethyl-phenyl)-amde in 2 m DW, 45 ng (0.69

mvbl ) NaNBoaoes/sdrsed at rt. After 2 h at 65 0C, the sol etiraB2008nd483mni ng

5- (6-azi do-pyrimdin-4-yloxy)-indole-1 -carboxylic acid (3-

trifluoromethyl-phenyl)-amde is cooled to rt. Then 12 ng Pd/C (10 %

Engel hard 4505) are added and the m Xtire i s hydrogenated for 1 h. The

catalyst is filtered off and the filtrate concentrated in vacuo. Reversed

phase MPLC (G | son systen) gives the title conpound: Ms: [N%1]+ = 414;
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0. 20 NbI%H§ bronet hanol and 33.6 g (O I) NaHCO3 are added and t he
suspendiICi drehiedf €APd FAHONT f or 20 h. The mxture is cooled to rt and
filtered. Concentration of the filtrate and col um chromat ography (Si Q2

hexane/ EtOAc 3:1 - > 2:1 1:1) gives the title conpound as an qil: N5;
[ M+1] +-Exeamle 1 ¢(@Matpjaminp-pyripidimn4-yigsy (2. 3giinyslro-benzop Algxaznes4-sarboxylic

(2 Br OrE?:lc?&hWez\thy( g_tﬁﬂlgymghgz%egmegm,ae carbamc acid benzyl ester 22 g (0.1
Mol) 2-(2Z,4-di met hoxy- phenylam no)-ethanol and 125 m HBr (62 %in HZO)
ar e 73 mg (0.25 mMol) triphosgene are disolved in 9 ml ice cooled CH,Cl,. Then asolution of

134 mg (97 %; 0.74 mMol) 5-amino-2-methylbenzotrifluoride and 146 pl (1.05 mMol) EtsN in

4 ml CH,Cl, is added during 5 min. After 3 minutes, the mixture is warmed up to rt by a water
bath and then a solution of 180 mg (0.70 mMol) [6-(3,4-dihydro-2H-benzo[1,4]oxazin-7-
yloxy)-pyrimidin-4-y{]-methyl-amine (Step 8.2) and 98 pl (0.70 mMol) EtsN in 4 ml CH.Cl is
added during 5 min. After 2.5 h at rt, the mixture is diluted with sat. Na,COs/H,O 1:1 and
EtOAc, the aqueous phase separated off and extracted twice with EtOAc. The organic
layers are washed with water and brine, dried (Na,SO,) and concentrated. Crystallization
from THF and hexane gives the title compound: m.p.: 180-182 °C; MS: [M+1]" = 460;
TLC(EtOAC): Ry = 0.38; HPLC: Ptre = 12.7.

The starting material is prepared as follows:

Step 8.1: 7-(6-Methylamino-pyrimidin-4-yloxy)-2,3-dihydro-benzo[1,4]loxazine-4-carboxylic

acid benzyl ester

To a suspension of 1.39 g (3.49 mMol) 7-(6-chioro-pyrimidin-4-yloxy)-2,3-dihydro-
benzo[1,4]oxazine-4-carboxylic acid benzyl ester (Step 5.4) in 8 ml THF, 8.7 ml (2 M in THF;
17.5 mMol) methylamine are added. After stirring in a sealed vessel for 16 h at rt, the
resulting mixture is dissolved with EtOAc and MeOH. Then 6 g of SiO; are added and the

mixture is concentrated in vacuo. The resulting powder is put on top of a SiO, column



heated to 140 OC for 15 h. The resulting dark solution is concentrated in
vacuo. The residue is diluted with 60 m water and 120 nml Et QAc and cool ed
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Under vigorous stirring, 90 m Na2CO3 2 M are added dropw se during 20 m n.
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(3-trifluoromethyi-phenyl)-amide

A solution of 0.183 g (0.75 mMol) 4-(3,4-dihydro-2H-benzo[1,4]oxazin-7-yloxy)-pyrimidin-2-
ylamine (Step 10.2) in 3 mi of acetonitrile is treated at rt with 0.114 ml (0.825 mMol) 1-

isocyanato-3-trifluoromethyl-benzene and stirred for 2 h at rt. The solvent is evaporated and

the residue chromatographed on a 40 g silica gel column on a Combi-Flash Companion™
(Isco Inc.) apparatus using EtOAc as solvent. The title compound is obtained as a colorless
foam: MS: [M+1]" = 432; TLC(EtOAc): Ry = 0.31; HPLC: Stge = 1.88 min.

The starting material is prepared as follows:

Step 10.1: 7-(2-amino-6-chloro-pyrimidin-4-yloxy)-2,3-dihydro-benzo[1,4]oxazine-4-

carboxylic acid benzyl ester
To a solution of 5.8 g (0.0203 Mol) crude 7-hydroxy-2,3-dihydro-benzo[1,4]oxazine-4-
carboxylic acid benzyl ester (Step 5.3) in 30 ml of DMF are added 2.0 g anhydrous

potassium carbonate and 3.3 g (0.0201 Mol) 2-amino-4,6-dichloropyrimidine and the
resulting mixture is heated to 80 °C for 16 h. After cooling to rt the mixture is filtered and the
DMF evaporated to leave a dark brown oil. This material is purified by flash-chromatography
on a 240 g silica gel column using CH,Cl,/MeOH 100:0.5 — 100:2.5 as eluent. Pure

fractions are evaporated to leave a yellow oil. On addition of 15 ml of EtOAc the product
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and water, the aqueous phase separated off and extracted twi ce with EtQAc.
The organic | ayers are washed with wattt- and brine, dried (Na2SO™4) and
concentrated, giving the title conpound: Ms: [ Mtl]+ = 405; HPLC. AtRef =
16.6. Step 5.6: 6-(3,4-Di hydro-2H benzo[ 1

, 4loxazbiystatipboXYis fildted l?ﬁi‘fdwasl%dﬁhlmmﬁommhemimnd)drleZOTEle tidotompound is

7(6a2|opyr|md|n4 d b I
aci d beH?Salneés‘?lSéP'oi”ﬁsss@é ‘ﬁryzﬂﬁt 19,%1 L%%%g@ga +o1 in izh%a]é‘ld;sencecg; gxg IgC
Pd/ C (1eci¥cineobne s F8i050:1). Rpe oo, MiPLst Cizg 267 afimd of f, the filtrate
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Exanpl e 8: m no E‘X %2 dr@ benzof

1, 410xaM$1éMZt ]car%éy ﬁ?@hﬁz@i ‘EQH/%'E )?I50350t1')r fUQ n@Fﬁ?l tens A9 TiRNi de 73
ng (0.25 mwbl) triphosgene are disolved in 9 m ice cooled CH2Cl 2. Then a

oI ution of 134 ng (97 % 0.74 rr1VbI) 5- am no- 2 rreth Ibenzotrlfluorlde and
146 :Exazmplvﬂhm—{[z#\rmﬂ imRidAn-qyloxyos Srordgs Bie SERHROXNCIaed 3

m nut es, (4 Trrﬂﬁpﬁﬂhﬁtzluﬂr%efh@ Wf%gorh'&h\}?l-%héhvlpﬁmﬂjé/\m er bat h and then a solution
of 180 ng SU 70 TVDI) |'7b (3, 4-di h dro- ZH-benzo[ 1 , 4] oxazi n- 7-
A solution of 0.86 ml 13 mMoI) trich oromethyl chloroformate in 4 mi of dry THF is treated

at 40 °C with a solution of 0.51 g (2.09 mMol) 4-(3,4-dihydro-2H-benzo[1,4]oxazin-7-yloxy)-

pyrimidin-2-ylamine. The mixture is stirred under reflux for 2 h, cooled to rt and evaporated

to leave a tan foam. This is added to a solution of 4-morpholin-4-yimethyl-3-trifluoromethy!-
phenylamine (0.362 g, 1.4 mMol) in 4 ml of ethanol. The mixture is heated to 80 °C and
stirred at that temperature for 3 h. After cooling to rt the solvent is evaporated and the
residue partitioned between CH,Cl, and sat. sodium bicarbonate solution. The organic phase
is dried with sodium sulfate and evaporated. The residue is purified on a 40 g silica gel
column on a Combi-Flash Companion™ (Isco Inc.) apparatus using EtOAc for 10 min, then
a gradient of 1 to 30 % acetone in EtOAc. The title compound is obtained as a slightly
reddish foam: MS: [M+1]" = 531; TLC (EtOAc): R¢= 0.10; HPLC: Ctre = 1.32 min.

Example 12: The following compounds can be obtained analogously to Ex. 10 or 11.

0 o o o
SO - G0
NH, H NH, o /@

R2

Iz



yloxy)-pyrimdin-4-yl]-methyl-amne (Step 8.2) and 98 ml (0.70 mwbl) Et3N

in 4 mM CHC 2 is added during 5 mn.
di | ut ed wvbhossats923la2C0o3/ H20O 1: 1 and Et CAc,

and extracted twice with Et OAc.

and bri

ne,

After

2.

5 h at r

t,

the mxture is
t he aqueous pplraBmosepaset ed of f

The organic |layers are washed with water

dried (Na2SO4) and concentrated. Crystallization from THF and

hexane gives the title compound: m p.74%80-182"C, MS: [M+1] += 460;
TLC(EtOAc): Rf = 0.38; HPLC. BtRe( = 12.7. The starting material is
prepared as follows: Step 8.1 :
7- (6- Mef hyl'amno- pyri m diry 4- yljoxy) -2, 3- dj hydrlo- benzo[ 1
, 41loxazj ne- 4- clar boxyl pexdaci d bdg nzﬁ'cest eﬂp'l%‘( a suspensi oM%f 1. 39 g (3.49
mvbl ) 7F (6-chljor o- pyri n- 4-yl oxR) - 2,|3- di,hydrapepzp] M+11
, 4] oxaz| ne- 4- clar bagyT ie”qci d benzyl estler ﬁ tep 5.4) in 8 M THF, 8.7 M (2
Min THF; 17.5 mvbl) met hyR2ani fe are addd@"™Aflter stifring in|a seal ed
vessel 16 h at rt, the resylt)ngymixturg ifs di ssoljve ith Et OAc and
Me OH. Th@;] 6 g of Si * added gﬁg)theﬁi?ﬁ)tue is concgﬂmat ed in vacuo.
The resul ting powdegy, t onjtop of 4 Si 2 gol um( Etj OAc/ hexane 1:3) and
the tit|e conpound el uted®wi th |Et OAc/ hgxane 1:|3 - 1:1(2:1: M5} [Mrl]+ =
393; TL t OAc/ hexane I &): R |= ; IHRLCq) at St .2
[ 6- (3, 4+ D hydrio-2H b ,41cxa§?g{37-ylzol-g%)) - pﬁﬁudi n%%\/zﬁ met hyl -am ne A
sol utioh of 0.79 g 2.0 1)
7- ( 6- mefhytamno-pyrimrdrm=4=-ytoxy)-2,3-di f g’robenzo' I
, 4] oxaz| Ple- 4- clar boxylief aci d benzyl estle2- 13 q0148-148HF 149 driogenat ed in
the presence of 0.35 d/ C (10 % Engel hard 4505). The catalyst is
filtered off, the fi| concdentrated partially and|the titlle conpound
crystallized by additionrdéf hexane: mp.: 153 |0C, Ms: |[ MF1] + 3 259;
TLC(EtQAGYy: Rf| = 0.16,-HPLC. B|= 10.6. [Exampld 9:. ... oo
7-(6- I\/E.Aﬁil am no- pyri i }-4-ylloxy) -2, 3- d?%dro?baéﬁ/fo p 449.9
, 4loxaz| ne- 4- car box’iﬂ iC id (3-triflugromethyl - phenyl})-am de |Prepared
anal ogops{y to EX.§: p-T 180 OCT MBS [TVM |+ = 4467 TLCIETQAC) 1 Rf =
0. 47; HDEi:: A E 12.33@%: C.H.N.F. Bx&®le [1091-195 | 465.9
7- (2- Am no- pyr| m di - 47yIrexy) - 2, 3- di hydr o- benzo| 1, 4] axazi ne-4-carboxylic
aci d (3H+ifuprorethyl—pheny)i-ani-de

f) 1.979 | 133-136 | 445.9

HN FE

TTLC(EtOAc/hexane 2:1); ¥ TLC(EtOAc)

Example 13: 6-(2-Amino-6-chloro-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

To an ice cooled solution of 3.5 g (11 mMol) 6-(2-amino-6-chloro-pyrimidin-4-yloxy)-
naphthalene-1-carboxylic acid in 60 mi DMF, 1.8 ml (16 mMol) NMM and 3.1 ml (20 mMol)
DEPC are added, followed by 1.5 ml (12 mMol) of 3-amino-benzotrifluoride. After 2 h stirring

at 0 °C and 16 h at rt, the solution is concentrated jn vacuo. The residue is re-dissolved in

water and EtOAc, the aqueous phase separated off and extracted twice with EtOAc. The

organic layers are washed twice with water and brine, dried (Na,SO,) and after addition of

SiO, concentrated. The resulting powder is put on top of a SiO, column (EtOAc/hexane 1:9)

and eluted with EtOAc/hexane 1:9 — 1:1. Partial concentration of the product containing

fractions leads to crystallization. Filtration and washing with hexane gives the title compound:
m.p.: 234-236 °C; MS: [M+1]" = 459; TLC(EtOAc/hexane 1:2): Ry = 0.24; HPLC: Ptoe = 16.2.

The starting material is prepared as follows:

Step 13.1: 6-(2-Amino-6-chloro-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid




A solution of 0.183 g (0.75 mwl) 4-(3, 4-di hydro-2H benzo[ 1

, 4] oxazi n-7-yl oxy)-pyrimdin-2- ylamne (Step 10.2) in 3 m of acetonitrile
i s treat esoabogrdsozssth 0.1 14 m (0.825 mvbl) 1- PCT/IB2005/004030

i socyanato-3-trifluoromethyl -benzene and stirred for 2 h at rt. The sol vent
is evaporated and the residue chromatogy aphed on a 40 g silica gel colum
on a Conbi -Fl ash Conpanion(tn) (lIsco Inc.) apparatus using Et OAc as
solvent. The title corrpound is obt ai ned as a colorless foam Ms [M1l]* =
|422pr ltgsgépqe;g?op&f ﬁoﬁﬁsg ?@@Mo&@ ql[mno 4 Eliodlchlorgp%/nmldrl]ne ancF? %t g Elbn grsa%_er al

7- ( 2- anhyRo)8= ChASHROIB ¥EidTh d@mnﬂa&ét@%é’)an@83TﬂI1WMé@FB@M€&a1ed B lopxazionge4-
carboxylic acid benzyl ester To a sol ution  of g’ygth%rOZOS Mol ) crude
I

7- hydr ofyLn® rBixtre {Adiaslaskin s b partially esneentated in Kagu8 esidug p@éf?PyPtOe“sﬁer

(St e S5t .ééwét@r %de# v.géro%t.rﬁﬁge saddes N2H@| aqe%abacﬂa@ms@qbﬁss%umt@@tmﬁga

and 3.3 g (0. -am no- 4, 6-di ch | oropyrimdine and the resulting

m xt urethB§UﬁréQi13m fop3@oimdhe e canppundis Bltered eff ARG weashed thhé/aiﬁrx"t"ﬁre is

flltere@4 L %Fq_\@pprat%to | eave a dark brown oil. This material is

purified by f chronatography on a 240 g silica gel colum using

CH2Cl 2/ MeOH 100 0.5 - >100:2.5 as eluent. Pure fractions are evaporated to

| eave apyel, y :

It is f BT 60 ' g ¥ EXa . ] ) e
rrpounnmm_)ﬁm_@ned as col orl ess crystal s: mp 161 163 0C, NS [IVHJ+ =

412 9, ,Ilsgfg%@%f% @8 A?%ﬁvn%gg) égz %a‘gnor?@ lj)’l orro-a/nmldpw AoxiBdontniiede-= 2 57

mn. Ste
, 410xaz¢a'fb<7xy*y¢ ewyl)(ism,fhiorﬁrmthvl phenyramédein §Ognl(THFandVBRE ml (1.58 mMol) EtsN

car boxy FTRa A Ba i B Rarl Bt Pl (oo el BSOSOT “fﬁé%f%@i%ﬂf;‘gf
THF andfiltesehaliidhe &ilvatengencenieaied ead e residua dilkied mtb@@é\e apfl HRO5The Pd/ C (10
% Enge%l & ong%ggps ex?rggtegg\ﬁlir% ¥ih E'téAE' htnéef) gnl‘afl%/grs%}% nslgbggﬁtﬁ V\Fa(P%}Ca@at rat ed

and par etwe cone sodi um |car nate a
The or ghiiries dhieq B¥a89 . werrheahcenttaiedrGiremathdraphywCombsbdsiumesand/Bt@AGhd

evapor at oo TGRLYiteuld LB RTmaUnG - RIGISH: 9080 TRERiBRENS RS € 2!

1:1): Ry = 0.07.

Example 15: 6-(2-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (4-methyl-3-

trifluoromethyl-pheny)-amide

To an ice cooled solution of 140 mg (0.50 mMol) 6-(2-amino-pyrimidin-4-yloxy)-naphthalene-
1-carboxylic acid in 3 ml DMF, 78 ul (97 %; 0.53 mMol) 4-methyl-3-trifluoromethyl-aniline, 74
ul (0.67 mMol) NMM and 124 nt (0.83 mMol) DEPC are added. After overnight stirring, the
mixture is poured into water and EtOAc, the aqueous phase separated off and extracted
twice with EtOAc. The organic layers are washed with water and brine, dried (Na,SO,) and
concentrated. Chromatography (Combi Flash; hexane/EtOAc 4:1 — 1:9) and crystallization
from hexane gives the title compound: MS: [M+1]" = 439; TLC(EtOAC): R; = 0.49; HPLC: “tge;
=12.7.

The starting material is prepared as follows:

Step 15.1: 6-(2-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid

A solution of 230 mg (0.73 mMol) 6-(2-amino-6-chloro-pyrimidin-4-yloxy)-naphthalene-1-
carboxylic acid (Step 13.1) in 41 ml THF and 1 ml E;N is hydrogenated in the presence of
0.17 g Pd/C (10 %; Engelhard 4505). The catalyst is filtered off and the filtrate concentrated.



aq 350:50:1): Rf = 0.47; HPLC. ctRef = 0.86 mn. Exanple 11:

7- (2- Am no- pyrim di n-4-yl oxy) -2, 3-di hvdr o- benzo[ 1 , 41oxazi ne-4-car boxylic
aci d (4- rwopbesdsms4-yl met hyl -3-trifl uoronet hyl - phenyl ) - aoirdB200s/6@bstt i on of
0.86 m (7.13 mwbl) trichloromethyl chloroformate in 4 m of dry THF is
treated at 40 OCwith a solution of 0.51 g (2.09 mwl)

4- (3, 4- di hydr o- 2H benzo[ 1, 4] oxazi n- 7-ytdxy) - pyri ni di n-2-yl ani ne. The

m xture is stirred under reflux for 2 h, cooled to rt and evaporated to

| eave a tan foam This is added to a solution of

4- mor phohd ResiuiligreisboleBmBIOAL wad eryetand mbaqyéwsila@r(e&trs&ad gvicdwthmvbl ) i n
4 mM of ethanol. The m xture is heated to 80 ZC and |rr$% at that

t enper aFiRAC. Asidifigation fthe Aqeanyisiphgse &/t N A %ﬁ’[d' 18286 at ed and t he
resi duecrﬁ%&ﬁ&éﬂoﬁ%%%@ﬁﬁé"ﬁﬁfbo@h@ WiicairdiRrdd offASH WaRHEOARDRABE IS en.
The orga IP age is dried with sodiumsul fate and evaporated. The residue
i s puri28%HF&: atc4F 15-8i | i ca gel colum on a Conbi - Fl ash Conpani on(tmn
(I'sco Inc.) apparatus using EtQAc for 10 mn, then a gradient of 1 to 30 %

acetone in EtOAc. The title conpound is obtained as a sljght IfP/ reddl sh
f oam Mxarpme 16: 6-(ZAgmno-pyrimiding4=yl naphthaleng-trearbaipflie-ac uor i n.

Exanpl e in-dNB8-d9kd owi ng corrpounds can be obtai ned anal ogously to Ex. 10
or 11. - (2- Ami no- 6-chl oro- ﬁ%rlmd|n4ylox
papht haP@AeMolGatZARynd- @:vrlaudl@r4(séoxyt)wnap aleard taaprislieagd )43am9 §2265Med) i ce

cool ed gl yfd Qgtrﬁgor%n%ﬂ%l)g d@/ﬁll Mefr bgel%nk@gﬂﬁﬁ: %@rﬁﬁpﬁb'fﬁ@ ﬁj 16 ﬂﬂ\wlpxy)

napht hal ene-1 and
(20 mMvbDMABERG @Benla(adeuMo%r) &ltsll\bav@dilwl@dw mml@MF rm@n)o @)fnl (1 mMol)

3-am noﬁpo%glﬁ@%sk;cgh%{hg@me%& Shdéd Qor?jmewxﬂﬂe %tstpreggo@@gay%@tlﬂt fhe Mixtutd1e

solutio I'n vacuo. e residue 1s re-dissolved In water and
Et OAc, ismusgliotusatphaseEdysathet aalieots phask soparaied et andicxtacipd tviek @i, The
organic er r I 2SM) and
after a %ﬁgﬁeo Sﬂfﬁggcoﬁﬁﬁﬁégg%%%ﬁh$ﬁg§rggﬁ ”g‘gﬁg(%§é¥§?§£@ht ,on top of
a Si 2 cohaeniratelt Rewdrhekpirmse chematndraphy s et thleRoomouneasidMi-19 = 42671
PartlalrﬁgepqntLailﬁn of the product containing fractions leads to

crystal [ zati 6 tration and washing with hexane gives the title
conmpound: mp.: 234-236 C, MsS: [M+1l]+ = 459; TLC(Et OAc/ hexane 1:2): Rf =

0.24; HE')‘(gﬁwglétB?Thg f&l%v\/?rfg CE%OEE&{ Eér?ge %ﬂeh%lnaioﬁoﬁgly‘?%)?q‘sas fol I ows:

~CO D
N__N — N __N
Y
\NrH NH X
2 07 "OH z o p‘ R2
TLC HPLC MS
Q Rq Ay | mp ]| M | Anal
X [min]
a) % 0.19" 12.4 425
F
HN
b) k 0.30" 13.1 | 228-229 413 C,H,N
HN

c) F 0.21" 12.6 | 205-206 443 C,H,N
HN F
F




Step 13.1: 6-(2-Am no-6-chl oro-pyrimdin-4-yl oxy) - napht hal ene- 1- car boxylic
aci dA suspension of 6.56 g (40 mvbl) 2-am no-4, 6-di chl oropyri m di ne and
7.52 g (Mormbwosof4 hydr oxy- 1-naphthoic acid in 160 m acetBrwsed3iB0 m 1
N NaCHaq is heated to 62 0OC for 36 h. The m xture is cooled to rt,
partially concentrated in vacuo and thg resi due poured into 1.6 | icewater.
Under vigorous stirring, 20 mMm 2 N HC! are added dropw se (pH 4). After
stirring the suspension for 30 mn, the title conpound is filtered off and
washed with water: M5 [Mrl] += 316/318; HPLC. \ et 12 8. Fxa ple 14:

6- (2- Am gp- pyr| m di n- Xy) - ngplat@l ene-4=car boxylic i

(3-trif ugrome hyI pp@ﬁ;ﬁ\aam de Ala'ségla)ut oaégf 660 ng ( %@3/%%5 nivbl )

6- ( 2- antno=6-chtort U-‘pyr rmdir=4Fytoxy)=naphthatene-1=—car boxytjic aci d
(3-trif|&bromethyl - |)-amide in 70 p 128F @and 0.22 n498 1 | 58 mbl])

Et 3N i s| hydrogenat e T e presence of| 0.4 g [Pd/C (10, % Engel hard 4505).
The cat al-yst i:fllfnrnrl nff the filtrate concentrated-and-the residde

di |l uted VWHQ{E@M@WB 2&4’20 The aqueous |layer is extracted twice with

Et OAc. The organic |l ayers are washed with water and brine, dried (Na2SO4)

and concentrat ed. Chr omat ogr aphy . Conbl Fl ash hexane/ Et (?Ac ;L' 1 (r) EtQAc)

g| ves t XA DI -' A0 ‘.nm. .:‘n‘:a. a. rl | (D .A OX A'". FiiAs 1= Od\cl hexane
1:1): R&nﬂﬁo%rﬂ&thvl%ﬁm Smide:

6(2 Am no-pyrimd yI oX na hthalenelcarbox aC|dé)4 rreth I-3-

trifl uowtwldﬁﬁﬂmai%ﬂﬂ'a opS-Eamine-RYBBI A ARy PBPP%'S&%

mvbl ) 6a(:% (@%ﬁlib‘r&&ﬁé!h bi'le'ﬁ?/ -am;&xmx AAPhEhal BRRmels aAtePwth Q&nlecmmg n 3 m
DVF, 78 ?a met hyl - 3 trlfluoroneth}oll-anlllne 74

(0. 67 thB\P %f@maz:@tyﬁﬁhlqr@ieae@'%w 3.2 B H e SeftferMolar e pAdrrbdRPyise:

stirri n%uom@ By aHoteR 0119 rRICHIRd0irfih OANE SIS i, GRS reakiith et UsSdiR@se
separated off and extracted tw ce wi th EtOAc. The or gani ¢ |l ayers are washed

wi th watdlh ERdcimndddO. dhe eguesusiaxsy)s mr@éﬂeéfrﬁnﬂaﬁxgadew'ewks&ﬂ EHRy

( Conrbi ﬁ*h@%a?arh@rs@e%/aﬁé @éghéd J«mﬁ whatek oA bﬂﬁ@' d;remagé@ aﬁa @wernqmehexane
gives the title conmpound [ M+1] + 9; HPLC:

At Re, C:momatogr@hyt(@@mblr@a%ﬁ@xa%ﬁ/Et%CpT éparEéfa ab pﬁﬁual sts‘enfratlon and
crystallization by addition of DIPE gives the title compound: m.p.: 216-217 °C; MS: IM+17T"

467; TLC(EtOAC): Rr= 0.36; HPLC: “tge = 13.1; Anal.: C,H,N,F.

Example 19: 6-(2-Methoxycarbonylamino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid

(3-trifluoromethyl-phenyl)-amide

A solution of 200 mg (0.47 mMol) 6-(2-amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic
acid (3-trifluoromethyl-phenyl)-amide (Ex. 14) in 5 mi pyridine is diluted with 3 ml CH,Cl.
Then 7.1 ml of a methyl chloroformate solution (2.8 M in CH,ClI,; 20 mMol) are added
portionwise during 7 h. The reaction mixture is diluted with EtOAc and H,O. The aqueous
layer is separeted off and extracted twice with EtOAc. The organic layers are washed with
water and brine, dried (Na,S0O,) and concentrated. Stirring in DIPE gives the title compound:
m.p.: 199-200 °C; MS: [M+1]" = 483; HPLC: AtRet = 13.6; Anal.: C,H,N,F.

Example 20: 7-(2-Acetylamino-pyrimidin-4-yloxy)-2,3-dihydro-benzo[1,4]oxazine-4-carboxylic

acid (4-methyl-3-trifluoromethyl-phenyh-amide

Prepared at 0 °C as described in Ex. 18 from 161 mg (0.36 mMol) 7-(2-amino-pyrimidin-4-
yloxy)-2,3-dihydro-benzo[1,4]Joxazine-4-carboxylic acid (4-methyl-3-trifluoromethyl-phenyl)-
amide (Ex. 12f): MS: [M+1]" = 488; TLC(EtOAc): Ry = 0.47; HPLC: "z, = 12.9; Anal.:
C,H.N,F.



Step 15.1: 6-(2- Am no- pyhm di n- 4-yl oxy) - napht hal ene- 1-carboxylic acid A
solution of 230 ng (0.73 mivbl)

6- (2- am nweoGeminlsex3ae- pyri m di n- 4-yl oxy) - napht hal ene- 1- cachaBylos/oosami d (Step
13.1) in4 1 nmM THF and 1 m Et3N is hydrogenated in the presence of 0.17 g
Pd/C (10 % Engel hard 4505). The catalyst is filtered off and the filtrate
concentrated. The residue is dissolved in Et OAc and H20 and t he aqueous

| ayer extracted twice with Et OAc. Acidification of the agqueous phase with 2
N HCl (-" pH 3-4) leads to the crystallization of the title conpound, which
is filtered off and washed with water: MS: [M+l]+ = 282; HPLC. BtRe( =

13. 6. Exadmpie 2467- (@Meaw&%é}@oﬁwammo%vﬁnﬁmwMWn@mh&mb%ﬂzén qdemy! i C
acid (2- trlfluoronethy yr|d| n- 4 y ) -am
6- ( 2- Anfearexylicadd @-m JluQEg oxyllc aci d, 43rrg(0 26
mvbl ) 4PﬁéBaﬂé?fé’séé§ch$édJWBUﬁbhb6ra Wdi '(0%4[n1MoM?d(2 ﬂlﬁ@%{%x inL99Rky)-2,3-
733-746] 2 '(S*p iW 3N are d| ssol ved
in 4 n d'bmtro bﬁﬁéﬁ1d]@<aﬁ1ne( qarﬁ%\fhy aﬁsddﬁquwd WEHpremgRwirERe O -alpige ded and
the m xisis.aus SVt sk, frpeSakaysral 052 HAIG A('i'ﬁ 2L W8.8; AgalP@Un@gFi nto wat er
and Et OAc, the aqueous phase separated off and extracted twi ce with Et OAc.
The organic | ayers are washed with water and brine, dried (Na2SO4) and

concent Egi@gle 3V 25 ARINABARAick{l YR, PAB AR IbYO 1 MBxditd £ SRR M

[ MF1] += nP - The Toll' oW ng compoundS can be
obt ai ne&;&ﬁg@gbmearazmﬂ vhmethww) Bxig Jﬁqrmethvl phenvﬂ amide

6-(2- Acﬁtslﬁhﬁ‘iﬁh '&@Dﬁylib ‘?‘1%!910%'4068}’4) le?d?B—tZ*FLﬁ{Bé‘f%[ﬂZL]B%ﬂF}P’/‘X/ rffdnS-
iy s St

trifl uoronet henvD- anni de "A sol uti on of

6- ( 2- anvlaBu t?ﬁ o9-A: and 0.8 p-(A&SHTMal Ehet metfwal@wgﬂzanﬂ -wmeéhyl) -3-

(3-trifl rﬁlgémtwlph&%rﬁgrﬂarﬁf@% ér@ﬁyl é%@r Hy@ro%hmndg}ﬂ(') %Wﬁ o'fﬁ)Mjé:d) ied with
2 m CHC 2. The . an acet lorid tion (2.2 Min CH2Cl 2;

0. 44 mweimeg o GRide d\figr Bisvmdsiitions ¢f|Q. l @WanMpH@ Nd\l msqﬁrora/ﬂf&wlammn@n n.
After t %%#x}ﬁéz géréﬁrr@d ok B8 beam BQPA@og}nHﬁ f b958id i h{?%rgk %%C@W%IHZO

The aqueous I's separated of f and extracted tw ce w The
or gani cof wgter is %ﬂd@d whshed anpttme wattere stifmeld mnidhe for@bpetd O 2 8fe) cemiag to rt

concent gatady, Oy dﬁy@roﬂga %@Wee(wc@t% anldg%her Mg%/ dﬁg@ﬁ}/é‘r \/Jaslﬁ%% priggr ti al

concentration an stalli1zatio tion o glves the title
Corrpouna.g qﬁspjl_ce_a gehse ggdeqj)@d s sql\mni}a\fapﬁrated The resulting powder is applied to a

40 g silica gel column on a Combi-Flash Companion™ (Isco Inc.) apparatus and eluted with
EtOAc (A) and MeOH/NH3*® 10:3 (B) with a gradient of 0% B — 10% B in 30 min then 10%

B for 20 min. The title compound is obtained as a yellowish foam: MS: [M+1]" = 543.9; TLC

(CH,Cl,/MeOH/NH;™ 350:50:1): R¢ = 0.36; HPLC: “tze; = 1.30 min.

The starting material is prepared as follows:

Step 22.1: [4-(4-Methyl-piperazin-1-yimethyl)-3-trifluoromethyi-phenyll-carbamic acid phenyl

ester hydrochloride

As described in Synth. Commun. 30 (2000), 1937 the title compound can be prepared by
dropwise addition of a solution of [4-(4-methyl-piperazin-1-ylmethyl)-3-trifluoromethyl}-aniline
(1.0 eq.) in THF to a solution of phenyl chloroformate (1.1 eq.) in THF at -25 °C and warming

the mixture up to rt.

Example 23: 6-(2-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (4-morpholin-4-yl-

3-trifluoromethyl-phenyl)-amide

To a solution of 184 mg (0.65 mMol) 6-(2-amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic
acid (Step 15.1) in 5 ml NMP, 214 pl (1.95 mMol) NMM and 247 mg (0.65 mMol) HATU are



467; TLC(EtOAc): Rf = 0.36; HPLC. AtRe( = 13.1; Anal.: CH N F. Exanple 19:
6- (2- Met hoxycar bonyl am no- pyri m di n- 4-yl oxy) - napht hal ene- 1- car boxylic acid
(3-trifl wwoaomidsyis4phenyl ) - am de A solution of 200 ng (@c4dBriverbi4030

6- (2- am no- pyri m di n-4-yl oxy) - napht hal ene- 1- carboxylic acid
(3-trifluoronethyl-phenyl)-amde (Ex. 14) in 5 mM pyridine is diluted with
3 m CH2A 2. Then 7.1 m of a methyl -@i-orof ormate solution (2.8 Min
CH2Cl 2; 20 mwbl) are added portionwi se during 7 h. The reaction mxture is
diluted with Et OAc and H2O. The aqueous | ayer is separeted off and
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Prepared as described in Ex. 19 from 150 ng (0.34 nm\bl)
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0.1 mM are washed with water and brine, dried (NaZSO4) and concentrated Chromatography (Combi

Flash; CH.CI/EtOAc 9:1 — 3:2) gives the title compound as a cis/frans mixture: MS: [M+1]
= 405; TLC(CH,Cl/EtOAc 1:1): Ry = 0.18; HPLC: Ptret = 13.6.

Example 25: 6-(6-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl)-amide

To an ice cooled solution of 120 mg (0.43 mMol) 6-(6-amino-pyrimidin-4-yloxy)-naphthalene-
1-carboxylic acid (Step 25.3) in 3 ml DMF, 63 pl (0.57 mMol) NMM and 107 pl (0.72 mMol)
DEPC are added, followed by 111 pl (0.86 mMol) 4-fluoro-3-trifluoromethyl-aniline. The

solution is stirred for 1 hat 0 °C and 5 h atrt. Then it is poured into water and EtOAc, the
aqueous phase separated off and extracted twice with EtOAc. The organic layers are
washed with water and brine, dried (Na,SO,) and concentrated. Chromatography (Combi
Flash; hexane/EtOAc 4:1 — 1:9) and crystallization from hexane gives the title compound:
m.p.: 224-225 °C; MS: [M+1]" = 443; TLC(EtOAc): R¢ = 0.38; HPLC: Mret = 12.5.

The starting material is prepared as follows:

Step 25.1: 6-(6-Chloro-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid

23.6 g (125 mMol) 6-hydroxy-1-naphthoic acid are dissolved in a solution of 10.7 g (265
mMol) NaOH in 125 mi water. Then 19.8 g (133 mMol) 4,6-dichloro-pyrimidine dissolved in




of water is added at 50 C and the m xture stirred rapidly for about 10 mn.
After cooling tort the mxture is partitioned between Et OAc and water and
t he or ganwo 2b@ysp23washed with brine. 2 g of silica gel acerBzidsdosasud t he
sol vent evaporated. The resulting powder is applied to a 40 g silica gel
col um on a Conbi - Fl ash Conpani on(tm) _g4sco Inc.) apparatus and eluted with
Et CAc (A) and MeOH/ NH3 aq 10:3 (B) with a gradient of 0% B (r) 10%B in 30
mn then 10% B for 20 min. The title conmpound is obtained as a yeIIovvi sh
foam MS. [Mrl]+ = 543.9; TLC (CH2Cl 2/ MeOH/ NH 3 aq 350:50:1): Rf = 0. 36;
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(Step 15.1) in 5 m NWP, 214 m ( 1 .95 n\bl) NWMM and 247 ng (0.65 nibl)
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phase separ at anic layers are
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308; HPLC: AtRet = 13.4. More product can be precipitated from the combined aqueous

phases by acidifying them with citric acid to pH ~ 2.

Step 25.3:. 6-(6-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxyvlic acid

0.49 g (1.6 mMol) 6-(6-azido-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid in 25 ml THF
are hydrogenated in the presence of 0.2 g Pd/C (10 %; Engelhard 4505). The partially
crystallized product can be isolated by dissolving it in a mixture of MeOH/EtOAC/THF at 40
°C, filtration, extensively washing with MeOH/CH,Cl,, and concentration of the filtrate: m.p.:
288-290 °C; MS: [M+1]" = 282; HPLC: "tze; = 8.6.

Alterhative method for synthesis of 6-(6-amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic

acid

1.00 g (3.3 mMol) 6-(6-Chloro-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid and 0.43 g
(6.6 mMol) NaNj are stirred for 2 h at 65 °C in 11 ml DMF. The suspension is cooled to rt,
200 mg Pd/C (10 %; Engelhard 4505) are added and the mixture is hydrogenated for 16 h.
The catalyst is filtered off and the filtrate concentrated in vacuo. The residue is re-dissolved
in 5 ml DMF and poured into 150 ml water and 3 ml 10 % citric acid. Filtration and washing
with water gives the title compound.
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6- (2-am no- pyri m di n-4-yl oxy) - napht hal ene- 1-carboxylic acid (Step 15.1) in
5 mM DVF,wb6200505083463 mvbl) NVWM and 118 m (0.79 mvbl ) PEPGBRNSI@dsEd,

fol l owed by 133 ng (0.94 mwbl) cis/frans-(4-isopropyl-cyclohexyl)-am ne
[Arzneim Forsch. 19 (1969), 140]. After 16 h stirring, the mxture is
poured into water and Et QAc, the aqueoﬁ& phase separated off and extracted
twice with Et OAc. The organic |ayers are washed with water and brine, dried
(Na2SO4) and concentrated. Chronatography (Combi Flash; CH2ClI2/Et OAc 9:1 -
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and concentrated in vacuo. The residue is dissolved in EtOAc and water, the aqueous phase

separated off and extracted twice with EtOAc. The organic layers are washed with water and

brine, dried (Na,S0O,) and concentrated. Chromatography (Combi Flash; hexane/EtOAc

85:15 — 4:1) gives the title compound: MS: [M+1]* = 437; TLC(hexane/EtOAc 1:1): R; =

0.42; HPLC: Mger = 15.9.

The starting material is prepared as follows:

Step 27.1: 1-(4-Benzyloxy-2-hydroxy-phenyl)-3-(3-trifluoromethyl-phenyl)-urea

To a solution of 4.44 g (20.6 mMol) 2-amino-5-benzyloxy-phenol [preparation see: WO
03/045925; page 146] in 90 ml THF, a solution of 3.01 mi (21.9 mMol) 3-trifluoromethyl-
phenylisocyanate in 90 ml THF is added dropwise. After 15 h at rt, the reaction mixture is
concentrated partially in vacuo, the residue is re-dissolved in water and EtOAc, the aqueous
phase separated off and extracted twice with EtOAc. The organic layers are washed with
water and brine, dried (Na,SO,) and concentrated. The crude product is dissolved in 50 ml
boiling EtOAc. Addition of 40 ml hexane and cooling to rt gives the crystalline title compound:
m.p.: 184-185 °C; MS: [M+1]" = 403; HPLC: "tze = 15.3.

Step 27.2: 6-Benzyloxy-benzooxazole-3-carboxylic acid (3-trifluoromethyl-phenyl}-amide




diluted with 400 m ether, the crystals filtered off and washed with
hexane, yielding the title conmpound: mp.: 194-195 C, Ms: [Mtl]+ = 301 .
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g (3.3 mwbl) 6-(6-chloro-pyrimdin-4-yl oxy)-napht hal ene- 1-carboxylic acid
in11 m DV 0.43 g (6.6 mwl) NaN3 ape added. After stirring for 2.5 h at
60 C, the reaction mxture is concentré ed in vacuo (40 C). The residue is
di ssolved in water and Et OAc, the aqueous phase separated off and extracted
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hexane. Partial concentration leads to the crystalline title compound, which is filtered off and
washed with hexane: m.p.: 173-174 °C; MS: [M+1]" = 325; HPLC: "tz = 13.3.

Example 28: 6-(6-Amino-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (3-

frifluoromethyl-phenyi)-amide

150 mg (0.34 mMol) 6-(6-Chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (3-
trifluoromethyl-phenyl)-amide and 45 mg (0.69 mMol) NaN; in 2 mi DMF are stirred for 5 h at
60 °C giving 6-(6-azido-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (3-trifluoromethyl-
phenyl)-amide (MS: [M+1]" = 444). After cooling to rt, 35 mg Pd/C (10 %; Engelhard 4505)
are added and the mixture is hydrogenated for 30 min. The catalyst is filtered off, washed
with DMF and the filtrate concentrated in vacuo. Chromatography (Combi Flash;
hexane/EtOAc 1:1 — EtOAc) gives the title compound: MS: [M+1]" = 418; TLC(EtOAc: R; =
0.25; HPLC: "tger = 12.0.

Example 29: 6-(6-Methylamino-pyrimidin-4-yloxy)-benzooxazole-3-carboxvlic acid (3-

trifluoromethyl-phenyh)-amide

In a sealed tube, 0.43 mMol of 6-(6-chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid
(3-trifluoromethyl-phenyl)-amide in 2 mi THF and 2 ml methylamine (2 N in THF) are stirred
for 16 h at rt. Concentration, chromatography (Combi Flash; CH,Cl,/MeOH 99:1 — 95:5) and



mvbl) DVAP in 200 Ml DWVF, 46 ml (78 mvbl) propyl phosphoni c anhydri de are
added dropwi se. After 2 h, the mxture is concentrated in vacuo and the
resi due dwbuberhswisth wat er and Et OAc. The aqueous phasepcs/BEpPs0@HEd Of
and extracted twice with EtOAc. The organic |ayers are washed with water
and brine, dried (Na2SO»4) and concentr ted. Columm chromat ography (Si Q2
CH2Cl 2/ Et OAc 2:1 (r) 1:1 - > 1:3) and @rystallization from Et CAc gives the

title conpound: mp.: 243-244 OC MS: [ MH1l] + = 425; HPLC. \ et = 12.6;
Anal .: CHNF Exarrple 27:
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Ing ECOAc. Addition o 40 m hexane and cooling to rt gives
the crystal line title conpound: mp.: 184-185 0C, Ms: [M+l]+ = 403; HPLC
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(3 tr|f|uoronetny| phenyl)-am delo a solution of 6.80 g (16.9 mwbl) of

1- ( 4- betiflybomettyhemdkamigReny| ) - 3- (3-tri f | uor orret hyl phenyl ) -
Hydrogenation of 38 mg 6-(2-amino-6-chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic

acid (3-trifluoromethyl-phenyl)-amide as described in Ex. 14 gives the title compound: MS:
[M+1]" = 418; HPLC: "tger = 12.5.

Example 31A: 6-(6-Chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl}-amide

To a solution of 650 mg (1.90 mMol) 6-hydroxy-benzooxazole-3-carboxylic acid (4-fluoro-3-
trifluoromethyl-phenyl)-amide in 15 ml acetone, 2.5 ml 1 N NaOH?** are dropped in followed
by a solution of 325 mg (2.18 mMol) 4,6-dichlorpyrimidine in 5 mi acetone. After 75 min the
reaction mixture is concentrated in vacuo and the residue dissolved in EtOAc, water and
brine. The aqueous phase is separated off and extracted twice with EtOAc. The organic
layers are washed with 2 portions of water/brine 1:1 and brine, dried (Na,SO,) and
concentrated. Chromatography (Combi Flash; CH,CI,/EtOAc 97:3 — 9:1) gives the title
compound: MS: [M+1]" = 455/457; TLC(CH,CIl,/EtOAc 9:1): Ry = 0.26; HPLC: et = 16.3.

The starting material is prepared as follows:

Step 31A.1: 1-(4-Benzyloxy-2-hydroxy-phenyl)-3-(4-fluoro-3-trifluoromethyl-phenyl)-urea




urea in 100 M DWF, 11.9 m (0.17 Ml) dibrono-nethane are added, foll owed
by small portions of 19.3 g (59 mwbl) of Cs2CC3. After 10 h at rt, the
reacti on woxbewos913s concentrated in vacuo and the resi deeTdBzesbouesh i n

Et OAc and a 10 %citric acid solution. The separated agueous phase is
extracted twice with EtOAc. The organigql.ayers are washed with water and
brine, dried (Na2SO™) and concentrated. The dark brown oil is dissolved in
CH2Cl 2/ MeOH, then 28 g of SiO2 are added and the m xture is evaporat ed. The
resultin powder is put on top of a chromatography colum (Si Q2
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trifluoronmethyl -phenvD am de 150 ng (0. 34 mivbol)

6- (6- Chl or o- pyri mi di n- 4-yl oxy) - benzooxazol e- 3- carboxylic acid (3-

tri f uors‘f%@é!:ﬂb? @—%%Q%}Iéiy%@nggoﬂ}gle@cémoiﬁc%%id%!u))ro@w?ﬂubR)n?etml-p%ylﬁr €
stirred fi—at 00 C grvrng

6- (6- aziaddyri m di n- 4-yl oxy) - benzooxazol e- 3- carboxylic acid

(3 o STl DXURREYL D, L% S RARILS 440l oMl oLt .,

for 30 inydroxypbemdk-al4rfnorpS- trlflUQrenEmybbmenW}ashadw 1G4 i DM, wﬂdwedhey 7ielrhr at e

tr LE 1 -
L one) GroceMdh R TnE YDA R feflfel & Gfe AR W AR 2 § o
HPLC: AT:he[IlIt i§ coreeairgtied /12 Bacuo and the residue re-dissolved in EtOAc and a 10 % citric acid
o (0 NosBia N RURl il bREY i RERAA8H A58k it EXBAEIHE drGafiidlels™
are washed W|th 2 portions of water and brine, dried (Na,SO,) and after addition of SiO,

concentrated. The resulting powder is put on top of a chromatography column (SiO;) and the
title compound eluated with hexane/EtOAc 4:1: m.p.: 144-146 °C; MS: [M-1] = 431;
TLC(hexane/EtOAc 1:1): Ry = 0.57.

Step 31A.3: 6-Hydroxy-benzooxazole-3-carboxylic acid (4-fluoro-3-trifluoromethyl-phenyi)-

amide

Hydrogenation of 1.69 g (3.91 mMol) 6-benzyloxy-benzooxazole-3-carboxylic acid (4-fluoro-
3-trifluoromethyl-phenyl)-amide in 60 ml THF in the presence of 0.85 g Pd/C (10 %;
Engelhard 5125), filtration, partial concentration of the filtrate, dilution with ~ 15 ml hexane
and cooling to 0 °C gives the crystalline titte compound: m.p.: 171-172 °C; MS: [M-1] = 341;
HPLC: “tge = 13.7.

Example 31B: 6-(6-Amino-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyh-amide

50 mg (0.11 mMol) 6-(6-Chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-fluoro-
3-trifluoromethyl-phenyl)-amide and 14.3 mg (0.22 mMol) NaN3 in 1.5 ml DMF are stirred for
5 h at 60 °C giving 6-(6-azido-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-fluoro3-



In a sealed tube, 0.43 mwbl of

6- (6-chl oro- pyri m di n-4-yl oxy) - benzooxazol e- 3-carboxylic acid

(3-trifl woeomidsyis4phenyl)-amide in 2 M THF and 2 M nechyBzwsoeof2 N in
THF) are stirred for 16 h at rt. Concentration, chronmatography (Conbi

Fl ash; CH2Cl 2/ MeOH 99:1 - > 95 5) andc ‘#rstal |'i zati one from hexane gives the
title conpound: MS: [M+l]+ = 432; TLC 2C1 2/ MeOH 9:1 : Rf = 0.34; HPLC
AtRe( = 12.5. Exanple 30:

6- ( 2- Am po- 6- chl or o- pyri m di n-4-yl oxy) - benzooxazol e- 3-carboxylic acid (3-
trif I) uomu&bhwkhypbmw&aﬁmemqmm] + c(ecl))cmbeebomog tet 1it,0r8 af) FRI00 (ty%( 0. 92

mvb! Nnzoo I c aci

(3-tri f‘h%‘?"ﬂﬁfét“ﬁ@% %ﬁé‘ﬁa?‘? é"‘(‘ %% '@‘f’r%%e”&ﬁd’ Vg% Mgt (55§31 1)
2dgmdn0ﬁlﬁe.r@d oﬁ,'v@é’sh@ﬁ PithiDWIHIaRe thﬂllﬁ?tmco%tmﬁé}ﬂmr@c&d .GrtomiviolgyapBy 2 CO3 gr e

added. Then the mxture is stirre or. 4 a : Can
el | y(Caomk Elrepacae B Re 33 HioarEaver belveorbarod M Bl

wat er / bfj BgidacIr.= Jbe 19eperat pdiagueous phase is extracted twce WI th

Et OAc. The organic layers are ‘Wwashed with water/brine 1:1 and brine, dried
(Na2SO4) and concentrated. Chromatography (Conbi Flash; CH2Cl 2/ MeOH 99: 1

(r) 95: @arﬂb%%% é@AH.Medmm%wm.d.nh@ylo&wﬂdpmacﬂ&%tﬁéérboﬂn@ca@tda@ 2/ MeOH
1): .51 ; HPLL, ATRe, = 15.3. Exanple 3 I:

6-(2-A rOF sithi-4 g ABA7z 0oxazol e- 3- car boxylic acid (3-

trifl uo*f‘(g'érﬁtl(t,éy% &H?ﬂeé@)‘t'lm'oﬁrﬂfqm %%%)@(@ém%@ #X&hloro- pynmldln -4-yloxy)-

6- (2-am no- 6-chl oro-pyrimd ¥ ) - benzooxazol e-3-carb lic acid
(3-tri fh@mtbaiem%?-lcam@éﬁyﬁlé)@fhfﬁt% %3) m&@i Piytd 7P md (868 mMO@|W IR i | e
compoun .

6- (6- Ch oro pyr mé%?r?r%?é#& f(§[1|8Yl§’enz oxaz%peé?@%r%wér? %gﬁ‘@‘o 4-f 1 uoro- 3-

trifl uob@rnmitriwxbnqimma)ca’tﬁ\de amyuat dPMAPoATter 265 etiripa et . the saiveen is
- hydr ox o&%?mﬁm% aﬂF %@ﬂﬁbﬂé%hb&%ﬁmr@sé%eﬁéﬂé%ooofﬁan extracted tV&PIaGWIth

trifluorone )-am d acet one i 1 N NaOHaq are
dr oppedEi®A¢. mhbmrmtllmbayarssame weslogd with B2 egd (bzn@.»gjn@%NystO and

4, 6-di chl or i.n %ﬁﬁ m xture i s
concent FAT% 5@*?#&3@ %‘H%nacnd‘? 'P%? %@ﬁ? %@2’0@ gﬁ@eé(gn%%a gﬁ vvatéerfr?g'and bri ne.
The aqueontenprhteeofitise seq@acfactcettbnmmg fractbnex¢adscib edystallizeionwiFiliatienGie.  The

3{ Igggl ?ngalé&% ar gxavnvae gl\(/aes ’We tr\e cor%Bo&ﬁoQ "Ws: cﬁ\/l+vlv?‘t-eéf’9/3pzf9'5nﬁPEClAtg§g 18?7‘. ne,

Example 32A:; 6-(2-Amino-6-chloro-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-

fluoro-3-trifluoromethvl-phenyl)-amide

231 mg (0.675 mMol) 6-hydroxy-benzooxazole-3-carboxylic acid (4-fluoro-3-trifluoromethyl-
phenyl)-amide (Step 31A.3) and 122 mg (0.742 mMol) 2-amino-4,6-dichloropyrimidine are
dissolved in 7 ml DMF. Then 440 mg (1.35 mMol) Cs,CO; are added and the mixture is

stirred for 24 h at rt. After concentration in vacuo, the residue is re-dissolved in EtOAc and

water/brine 1:1. The aqueous layer is separated off and extracted twice with EtOAc. The
organic phases are washed with water/brine 1:1 and brine, dried (Na;S0O,) and concentrated.
Chromatography (Combi Flash; CH,ClL/THF 97:3 — 9:1) gives the title compound: MS:
[M+1]" = 470/472; TLC(CH,CI/THF 9:1: Ry = 0.30; HPLC: Ptrer = 15.7.

Example 32B: 6-(2-Amino-pyrimidin-4-yloxy)-benzooxazole-3-carboxylic acid (4-fluoro-3-

triftuoromethyl-phenyl)-amide

A solution of 59 mg (0.126 mMol) 6-(2-amino-6-chloro-pyrimidin-4-yloxy)-benzooxazole-3-
carboxylic acid (4-fluoro-3-trifluoromethyl-phenyl)-amide and 0.17 ml (1.2 mMol) Et;N in 6 ml
THF is hydrogenated in presence of 25 mg Pd/C (Engelhard 4505). The mixture is filtered,



concentrat ed. Chromat ography (Conbi Flash; CH2CI 2/ EtO0Ac 97:3 (r) 9:1) gives
the title conmpound: MS: [ Mtl] += 455/457; TLC(CH2CI 2/ Et0Ac 9:1): R, = 0. 26;
HPLC. At Re0 206/039237he starting material is prepared as PolthprwwsoGap 3 1A 1

1- (4- Benzyl oxy- 2- hvdr oxy- phenyl ) - 3- ( 4-_%5@or 0-3-trifluoronethyl -phenyl)-ure
aTo a solution of 3.01 g (14 mwl) 2-am no-5-benzyl oxy-phenol [ preparation
see: WD 03/045925; page 146] in 60 m THF, a solution of 2.1 1 m (14.8
mvbl ) 4-fluoro-3- trifluoronethyl-phenylisocyanate in 50 mMl THF i s added

dr opwi séhe filfraterconcatiater and thetresidyeceecdisenived iRthiPAC iagd wwaterehbe aqusdupdaveral | y
in vacu 1 L I } t I

| ayers o rRCLaRl A oifac B MUESRINETONS Rl Ghadllinmeathe wilfediiflage
and cone@eftbring atied ¢Na-S) ane pattia®0caricentraliedt Additiasf of S PRI givestbaeryglalios t he

L2 ShaBahbl; RATRAI = Ab0upL AT 120000 VB [MT + = 421 5
e- Benzyl oxy- benzooxazol e- S- car boxylic acid

oy ¢ EXaitipld 43 sHOUOIREIN i RARAX) b AT e clriodiich Mo dinfh ety 2" ©

added toa sotutTommr 0 09 mvol —benzyt oxy- 2-
hydr oxy 4ptidorgiphedA-dmideuor o- 3-tri f 1 uor onet hyl - phenyl )-urea in 100 m DV,

for 15 A afutpp b Tho b R Moy e Rto SRR B A PRIt e

t he r esicdbexylie-atids@edtifhamomethit-Odhloamphenylearfideiirt 10 ;i ABIFnsid 1utl (@2 mihe)

2 & was Rl SioR o8 lrE Mol rfo<ai o ‘i E7ica0 Yo Tierd 358l PRty s

addi t i offiltefd SIfORediltrate cbnaintdted Bnel thémidde@IumdlwﬁefEimmﬁddH{D.ﬂﬁp of a
chromat ogr aphy col. u i an e title conmpound el uate it

o ana/ EoUaRYaE?is TR difilodifh SR, ghe Bt 84S e WabE il rp et
1:1): beriﬁe,er'réa].c(ll\lé‘D}S{pJ;)3ﬂlﬁ\c|8n0®frla'be|d; anyerbﬁmpn@eamd BLG-gS'eGalﬁé)?ﬂelédggbo@Qi(jg o
(4-fluoros3-trif r hyl -p - am de Hydrogenation of 1. g .91
m\vbl ) -tﬁ\@%iw y%&@%& ! _*]ggv

aztie-'S—carboxylic acid (4-fluoro-
3-trifluoronethyl-phenyl)-amde in 60 M THF in the presence of 0.85 g Pd/C

(10 % el hard 5 ),.f|I}ratloniespggélg(lﬂg_%)ct%ntrr’;\tl,on of the filtrate,

dilutio s -MeViganalogous rou e following derivatives can be

obtained:
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Example 35: 6-(2-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid [4-(4-methyi-

piperazin-1-yl-methyl)-3-trifluoromethyl-phenylj-amide

To a solution of 50 mg (0.178 mMol) 6-(2-amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic
acid (Step 15.1) and 53 mg (0.19 mMol) 4-(4-methyl-piperazin-1-yl-methyl)-3-trifluoromethyl-
aniline in 2 ml DMF, 198 pl (1.42 mMol) Et;N, 156 pl (0.267 mMol) propylphosphonic
anhydride and 10 mg DMAP are added. After 3 days, the mixture is poured into water and
EtOAc, the aqueous phase separated off and extracted twice with EtOAc. The organic layers
are washed with water and brine, dried (Na,S0O,) and concentirated. Reversed phase
chromatography and crystallization from DIPE/hexane gives the title compound: MS: [M+1]"
= 537; TLC(EtOAC/EtOH/NH: 80:20:1): R; = 0.38; HPLC: “tge = 9.2; Anal.: C,H,N,F.



and cooling to O OC gives the crystalline title conpound: mp.: 171-172 0C;
MS: [M1] = 341; HPLC. AtRe, = 13.7. Exanple 3 1B:

6- ( 6- Am nweopyed/0FIbisn- 4- yl oxy) - benzooxazol e- 3- car boxyl i c paTitB200&6d40300r 0- 3-
trifluoromethyl-phenvD-amde 50 ng (0.1 1 mwbl)

6- (6- Chl or o- pyri m di n-4-yl oxy) - benzooxggol e- 3- carboxylic acid (4-fluoro-
3-trifluoronethyl-phenyl)-amde and 14.3 ng (0.22 mwl) NaN3 in 1.5 mM DW
are stirred for 5 h at 60 0C giving

6- (6- azi do- pyr| m di n- 4-yl oxy)_—benzooxazol e- 3-car boxyl | c acid
(4-f1 uoksd ) Srbe-ArmndryirjdinAsioxyRapbthelane-earboxvlic 26[3.4xf t er  cool i ng

tort, g,gﬂmo%#,(gh(,g_gh%y”@aggé har d 4505) are added and the m xture is
hydrogenat ed over The cataly is filtered off, washed with DVMF and

the filTpatseluden @EH@‘? ET(@-30R MMe6° (ZW'myrmP@p‘ftylomhﬂlﬁi%h*
?Cé(clzflogérgé%héaad 1%3@6005 el a\h@%gté‘ﬁlgt(btégﬂnM@WBWISIQ(tnfM%rorBMhM HnifneHBes mi

6- ( 2- AmPiVE 89@ hl (@r?&rqul)rﬁtm 121 %&@M@Mm&wwhqmeaﬂbww|aedé@|rag(3-
trifluo %x ée&hAf?ér%nﬂwﬁnm@.ggo FOd B | Sf%r%ﬁﬂ"E?@Aé%é'Bhl%bu%f 161 ny
(0.51 -(aitam no- 6- chl or o- pyri olJn- - y) -

napht habesse-skpaetdrbafy Bhd eatcmeot BiegpwWillBEIQAG. Thg olngarwayersaarﬁwa@mob\sltmwbl )

NWM and 1 .5 mwl)

of 2- chyvér o-gé-jam rig% ﬁ%%%s or| eegﬁgﬁeg 8@@%“‘5@"@%@@5@ KEI)MAP After

20 h st Et@Adigexanert — H4O40) givésotheitide pompednd: IMSb Mt BF 4830 TEE@MNOAC): Ire =

aqueousggzaaggﬁeﬁar agé% off and extracted twice with Et QAc. The organic
M t

| ayers wat er and brine, dried (Na2SO4) and concentr at ed.
Col um chr omat ogr aphy (Si O2; Et QAc/ hexane 2:8 (r) 3:7) and parti al

concentrati on f f oduct congaLni rystal i zation.
Fltrat Eéwﬁm;é%?%@wm%nwane%@w 02 o el e TR bR S R ]
493/ 495; HPLC. AtRef = 16.7. Exanple 32A:

6- ( 2- Am no- 6- chl oroooyrl m di n- 4- yI OXY) - benzooxe%ol e- 3-

fluoro-3-trifl R1
- hydr oxy- benzofgxaapl e xyI-|—e——&e+-d> (4&fJ Nord | ugtonmet hyl phenyl ) -
am de (Step 31A\[§) and 122 rrg (0.742 mwol) ﬁfamno4 q- di { ropyri m di ne
are dissolved i N M DMgZ<{hien 440 ng (1.3%Habl ) GZe@ g added and the

carboxylic acid (4-

m xture is H R2
R1 TLC | HPLC MS
/@ Ry Ptree | M.p. [°C] | [M+1T Anal.
HN .
R2 fmin]

a) g 0.37" 13.4 483
HN scF
F": F

b) @N_ 10.2 411
HN

c) A\ 10.1 411
5

d) \ 0.35" 13.6 471
| o
Pes
e) 0.20% 13.8 | 182-184 413 C,H,N
HN
f) 7 0.43% 14.2 210 459/461
HNJ@%




stirred

( Conbi

for 24

Fl ash;

h at rt.

CH2Cl 2/ THF 97:3 -

470/ 472; TLC(CH 2CI 2/ THF 9:1 :
6- ( 2- Am no- pyri m di n- 4-yl oxy) - benzooxazol e- 3-carboxylic acid (4-fluoro-3-

trifluoronethyl

Rf

After concentration in vacuo,
re-di ssolved in EtOAc and water/brine 1:1 .
of f and ewbnraevwo3twi ce with Et OAc.
wat er/ brine 1:1 and bri ne,

% et

t he resi

The aqueous | ayer
The organi ¢ phases ace/Bawieciosu t h

dried (Na2SO ) and concentrated. Chromatography
9: 1) gives the title conpound: Ms:
0:%0; HPLC

-phenvD-am de A solution of 59 ng (0.126 nbl)

due is

i's separated

[Mrl] +=
15.7. Exanple 32B:

6- ( 2- anf no- 6- chl or o- pyr 1 M1di n- 4-yI oea/) -lbenzooxazol e- 3- car boxylic acid
(4-f1 uoro-3-trli fluoropexhyl - phanylFCani|d&Fafd 0. 17 n ) Et3N|in 6
m THF | s hydrijogenat ¢ presgncerpf 25 tyg, Pd/fp( [Emge g]4 05)nal.The
mxture|is filteraghThe{iltratie concentratedijand the|residuefre-dissolved
in EtOAc and water. The aR@eous | ayer i|s [%ﬁar ated of ff and extracted ttw ce
w th EtQAc. Thie organi g _phases larg washed th ter dnd In I.ed
(Na2sSO™4) “'and parti al I)@Q\gcentrat@éf” Addi 13-%n o:‘l\%lfb PE (g \?’gz % Cghgt al line
title conpound; NS;)”[‘I\/H] = 436; HPLC| \ et 12.6. Exclrrple 33
6- ( 2- Anfo=pyTimdirnm=4=-ytoxy)y=Tmaphthatene=i=-tgrooxytTq acid
(3-trif] %oronethyl - 4fchl or o- phenVB3ani|del ¥ sql utZ28n of B0 ny @HIO mvol)
6- (2- am_no- 6- chl or c#NyTI 1A di n- 4- yl oxy) -inapht hal ene- 1- |carboxyliic acid
(3-trif|yoronet hyl - 4- 0- pheny m|dey 3 F a 1 m (0.22
mvbl ) EL3N is hydrogg din thebgr esence2 gf %één%{ﬁ' /Cg'?io % Engel hard
4505). [The catjal ystyis fiMered off the filtrate congentrated and the
residue{diTuted with ELQAC and Jhg agueous I gyer xtrac twjce
with Et Sic. Thie organiﬂiaé/ers ar & asHed 4w t \A&tqér Lnd4§ |ne,,é'g-f'j'i\lééclllvI
(Na2SsH™4) and concem Pt d Rever sed phase MPLC gi ves tlhe title conmpound:
V. [MI'J.H(T— 459 —HPLC: —Examphes—34—(a)=(b)— 1 Via—anal-ogous—t out es
(see Ex| K46- 50 them/f’yg\f/;xng der0vati vies1Z@n |b21Bt&i|ned41Exanpl e 35:
6- (2- Am _no- pyrj m diHer=4=p y) - napht hal ene- 1-carboxyli g acid
F4- (4- nephyl pi per azi n- /1 yl - metihy} ), =8- tiri orlo yl -[ph n-am de To|a
sol uti on)of 50 ng (0. 18 m\bl) 6)17 Hé‘ malt75 atf
6- (2- am no- pyrj m di n- I,oxy) - napht hal gne- 1- car boxyl i g
m) 0.16” 12.9 417 C,H.N
H
NH
n) 0.30” 10.2 | 275-276 403
" “NH
—N
NH .
0) HN 0.43% 9.2 | 171-172 309 C,H,N

Y TLC(EtOAG);

2 TLC( hexane/EtOAC 1:3);

® TLC(EtOAC/CH,Cl, 9:1);
* TLC(EtOAC/CH,Cl, 4:1);
% TLC(CH,CI,/EtOH 19:1)
® TLC(CH,CI,/EtOH 9:1)

*} 3-cyclopropyl-aniline see: Tet. Lett. 43 (2002), 6987;

**} 3-cyclopropyl-4-fluor-aniline prepared from 3-brom-4-fluor-aniline analogously to the

procedure described in Tet. Lett. 43 (2002), 6987: TLC(hexane/EtOAc 4:1): Ry =

***) 3-(o,a-difluorethyl)-aniline see: DE2130452 Ex. 12b

0.15;



acid (Step 15.1) and 53 ng (0.19 mwbl)

4- (4-met hyl - pi perazin-1-yl-nmethyl)-3-trifluoronmethylaniline in 2 m DWW,
198 M (Iwé2o0e3bI34ELt 3N, 156 nl (0.267 mivbl ) propyl phospoonBmosmdaysir i de and
10 ng DVAP are added. After 3 days, the mxture is poured into water and

Et OAc, the aqueous phase separated off and extracted twce with Et OAc. The
organic layers are washed with water aP@-brine, dried (Na2SO4) and
concentrated. Reversed phase chromatography and crystallization from

Dl PE/ hexane gives the title compound: Ms: [Mtl] + = 537; TLC(Et QAc/ Et OH NH

3 aq 8OER&Ik:38Rb-(6-APnind pyhiRidin-4 ARGk naphthaksneANahrboxfic Hoitd (B~ pidloel-B6:
6- (2- Am no- pyrimdi n-4-yl oxy)- papht hal ene-1- carboxylic acid [3, 4-
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and 89.6 ° HTg( , 4-bi s tr?fluo?g?reth i&,@anlllﬁpe in DI\/IJ—SEI 396

o SCiNBIop e BanOT2 M (b SO om) HINS BRI & NI da2ait 16
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t he aqueous phase separated extracted twce with EtOAc. The organic

| ayers adeeduddiged MHGH“'W%IS W%mt%@atea?n%ﬁtqmmueaﬁﬂ PRfceanaraiedd.
Chr onat ggLAQ @Xtré&@@mlcé: \lvﬁﬁ EtO,Eé %cﬂ?é{ﬂ@ %yérslaré Wasﬁé% wgie\‘ @hd tbhﬁet itl e

conmpound: NM5: TLC( Et 12. Exanpl e 37
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2 1) o e S e i e L SRR SN oy ey

3-cycl opropyl -aniline see: Tet. Lett. 43 (2002), 6987; * * )

3-cyclo I - f b, d

anal ogoqerblt: Th Mioa RFyRRER PRTEe bEAIPey pRBpIat, 2% 3835 4 iy,
TLC( hexbame/sElte@AttOm‘ﬂrm?S neRfessarg). 15; *** ) 3-(a, a-di fluorethyl)-aniline see:
DE21 30452 Ex. 12bExanpl e 38:

6- ( 6- Am no- pyri m di n-4-yl oxy) - napht hal ene- 1- carboxylic acid

3-cvcl opropyl - AN £ vD- anmi de N_O
| o ﬁj %@?p WW;T )
N__— ——> N__
H R2
R1 TLC | HPLC MS
/@ Ry Mret | M.p. [°C] | [M+1] Anal.
HN .

R2 {min]

a) F:z 0.23" 14.1 493
F
HN
LF

b) “ 0.37? 14.0 | 222-223 | 459/461

F
c) D; 0.28? 13.8 272 439
F

d) N 0.40% 9.7 551
HN/(:gFK/N\/

e) D\ 0.35? 12.5 267 371 C,H,N




To a so

6- (6-am no- pyri m di n-4-

lution of 267 ng (0.95 mwl)

yl oxy) - napht hal ene- 1- carboxylic acid (Step 25.3) and

172 nmg ( WoXdoenmsbisy S-cycl opropyMfluor-aniline in 5 m pOWEB20D5/8603d (9.5

mvbl ) Et3N, 1.1 1 n

are add

| ayers

Chr omat
conpoun
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times n

80: 20: 1) ;
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- Met hyl
nmor phol
(1.00

acid an
m  DIVF,
anhydri
pour ed

3 tines
bri ne,

CH2Cl 2/
524. Th
6- (6- Me
solutio
6- (6-ch

ed. After 1 h,

are washed with water and bri ne,
ography ( Conbi

t he
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(Step 25.1) in 100 mM THF, 200 M of a 2 Msolution of nethylamn in THF
are added. After 3 days at rt, the suspension is concentrated partially in
vacuo, thwoodd@dofsul tered of f and washed with ether. Thecenszies/pososiuct

di ssolved in 300 mM water is treated with char coal and filtered. The
filtrate is acidified to pH 1 with 1 NstiCl and the forned precipitate
filtered off, washed with water and dried. Repeated stirring in ether
followed by filtration gives the title conpound: mp.: 267-268 0C, Ms:

[ MF1] + = 296. Exanple 4 1: The follown mpounds can be obtai ned

anal ogolsByyelepreny-anding see gt ot %ﬁ%ﬁdﬁ#ﬁya 90:10: 1); 3) o
TLO( mzcl)%Z@p@emnsrefhﬁan.mes&%gz?%é@)wz@f» 1) * ) 3-cyclopropyl -aniline
see: Tet 6987Exanpl e 42:
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(3-trifl 0 ‘ de: . )

6- (6 chF%Bﬁlav
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6- ( 6- chl[bko} py2éni di n- 4- yl oxy) - napht hal ene- 1- car boxyl i c acid
(3-trifluoronethyl-phenyl)-amde in 80 mM DVSO and 20 m water, 0.42 g (3.7
mvbl ) 1, 4-di azobicyclo[2,2,2]octan and 1.0 g (15 mwl) KCN are added. The
m xt ur e Tirte S4rtimg watdril is prepared as follows:

ep 25.1), 3

Step 40.1: 6-(6-Methylamino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid

To a solution of 8.1 g (27 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid
(Step 25.1) in 100 ml THF, 200 ml of a 2 M solution of methylamin in THF are added. After 3
days at 11, the suspension is concentrated partially in vacuo, the solid filtered off and washed
with ether. The crude product dissolved in 300 ml water is treated with char coal and filtered.
The filtrate is acidified to pH 1 with 1 N HCI and the formed precipitate filtered off, washed
with water and dried. Repeated stirring in ether followed by filtration gives the title
compound: m.p.: 267-268 °C; MS: [M+1]" = 296.

Example 41: The following compounds can be obtained analogously to Ex. 40.
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Exanpl e 46:

6-[5-(3-Trifluoronet hyl - phenyl car banoyl ) - napht hal en- 2-yl oxy1- pyri m di ne- 4-
car boxyl iwoaciehseishyl ester A mixture of 5.36 g (12.07 wiviwhB2005/004030

6- (6- chl or o- pyri m di n-4-yl oxy) - napht hal ene- 1- carboxylic acid
(3-trifluoronethyl-phenyl)-amde (Ex. 42), 3.4 m (24 mwl) Et3N and 1.35 ¢
PdCI 2[P(C 6H5) ]2 in 80 m ethanol is-P?epared under a OO at mosphere of 120
bar in an autoclave. Then it is heated for 30 h at 110 0OC. After cooling to
rt, the mxture is diluted with EtOH and filtered. The residue is washed

Vi gor ougkammie b El&dd hasre-plfivaidin-4-i ol Bnsshiegsts- ftathoxdiel acn 3ahflwiahewyaphy
(Si@; CH2C 2/EtO0Ac 19:1 - " 9 1) and partial concentration |eads to the
cryst al PRe)@MIge conpound: mp.: 194 0C, Anal.: C H N F. Exanple 47:

6-r5- (374 Bis%ngm@ﬁNw)l wnerwioq@hhadmw VioxypRapHtahiene-3-carsosylic ayd (Stedi ne- 4-

b I
- 5 (5241, Bl B GRRTiNA. BHNAPH . oA RYABH KO Bhisg:pPIsRAF, 24.4 m
pyrim d(meaﬁ%mr&@e;m&,pasmgammbemsm @Nﬁsﬁﬂe\/é%ﬂed Airébwite difng 20 i, m_ 1M

LiOH in water are m Xture i s _concentrated

oo, elave by B geniien af 3881 630 B MoK BB G ST AEr G0 | |

NaOH- SOhiH AGH thd hm%uge@wcehﬁta@a paftiaH RAvALE Gt ab Fcankk rxURing t@stuaish Et CAc.
The organi ¢ phases are washed with a diluted NaOH sol ution and. di scarded.

The conBivrtwilywakuand&fens the éqa%% phasg saparates aff ard ediRgtedivica Bd t wi ce

Wi th Et BReac TRESRGMHIGRIES HEABSTePn WaEH 8Fd BHhd, d%urmazshu)@ﬁd ( Na2804) and
concentrated Crystallization from DI PE ﬂl ves the title conmpound: MS: [M#1]
+ 4540@@3%@@d4@o!umn chromatography (SiO,; CH,Cly/ THF 99:1 — CH,Cl, HF/Et;N

6- r5 (3 i 1 r@@pﬁyl R di ne- 4-

car boxy é'ﬁ 12?“%53@{1&]#(1 g Lgl’% 00 )4?‘96@%@ Wﬂ%}?b?ﬁgkl %6h1|7trjnm salt of

6- [ 5- (3HPLCf MuoF Jfe. hyI phenyl car banoyl ) -

napht hal en- 2-yl oxy] - pyri m di ne- 4- carboxylic acid, 612 m (4.4 nwl) Et3N

24rrg(02n1VbI)DI\/APand24rrg(053rr1VbI)l\/92NH|n7mDI\/F 516 (0. 88
3 B plifjidindd-yipxi)-naiidirblenss 1 -earbpxwictacist (3rtf|ﬂuqrmehhivixt ure

is dil ug &;ménngvater and Et QAc, the aqueous phase separated off and

extract th EtOAc. The organic |ayers are washed with water and
brine, dpiaesdIUliNg2E68) g &hél mMdmc@(fi-caloedpyriohidioratlogyn-aphltheiesedircapaglic

hexane/ ELOAC ;. 31 Brdrhathfi:phkndli-¥ERic il Bothi s YR wilBr, d.A4d 17 nilidh
1,4-diazobicyclo[2,2,2]octan and 1.0 g (15 mMol) KCN are added. The mixture is stirred for
30 min at 55 °C and then diluted with water, brine and EtOAc. The aqueous phase is

separated off and extracted twice with EtOAc. The organic layers are washed with water and
brine, dried (MgSO,) and concentrated. The residue is re-dissolved in CH,Cl; and after
addition of SiO, concentrated again. The resulting powder is put on top of a SiO,-column.
Eluation with CH,Cl./ EtOAc 98:2 — 93:7, partial concentration and crystallization by adding
hexane gives the title compound: m.p.: 167 °C; MS: [M+1]+= 435; Anal.: C,H,N,F.

Example 44: 6-(6-Aminomethyl-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

830 mg (1.91 mMol) 6-(6-cyano-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-
trifluoromethyl-phenyl)-amide in 40 ml THF and 7.3 ml NH;* 25 % are hydrogenated in
presence of 0.7 g Raney-Nickel (Degussa B 113W). The aqueous layer is separeted off from
the reaction mixture and extracted with EtOAc. The organic phases are dried (Na,SQO,4) and
concentrated. This residue is re-dissolved in EtOAc/acetone and after addition of SiO,
concentrated again. The resulting powder is put on top of a SiO,-column. Eluation with
EtOAc/acetone/EtsN 80:20:0 — 80:20:1 — 60:40:1, partial concentration and crystallization



TLC(CH 2C1 2/ Et0Ac 1:1): R = 0.18; HPLC. AtRe( = 15.8. Exanple 49:

6-r5- (3-Thf | uor onet hyl - phenyl car banoyl ) - napht hal en- 2- yl oxyl - pyri m di ne- 4-
car boxyl iwoaoceshsaasude To a sol ution of 207 ng (0. 43 m\VblPLT/IB2005/004030
6-[5-(3-trifluoronethyl -phenyl car banmoyl ) - napht hal en- 2-

yl oxy] - pyri m di ne-4~carboxylic acid etgQyl ester (Ex. 46) in 12 m CH3CN and
5mM THF, 5 mM of NH3 (25 %in water) are added. This m xture is stirred in
a Zeal eﬁ_ vessel hfor 7 h at rt, while a preci pi tati onis formed. Filtration
and washi ng wi = :
At Ref py@ggj@g r;[gxa[%_lg%s Ie%xtlgscot@hpéwﬁe t;jtel\lllng+é I~ 439 TN% EtbAc/ac]eton 45;( HPLC
5- (13- TNH chlqifw@tgbyhppdjemgmqglgamyl) napht hal en- 2-yl oxyl - pyri m di ne- 4-
carboxylic acid nethyl am de To 200 ng (0.435 mvbl) of the lithiumsalt of
6-[5-(3-trifluoronethyl -phenyl car banoyl ) -

nap ht hgx%% b ;{é%% rmrrmwr%eﬁvﬂpwmmh«dwa@pﬂmam Vl‘oxx(] $byamidinal ) Et 3N,
4 ny ‘ \ anddbom(ZMlnTHl— 0. mvbl) MeNH2 1n 7 m DV,

SRS oni ¢ anhydri de are added After 1 h at rt,

the mx{ Hﬁ)@ur’e%fng%daﬂ)é’ﬂ r‘hKMOY)@— aﬁﬂm@nﬁﬁl@ﬁﬁymﬁ'ﬂﬁl ﬁg@ﬁﬂ%pHM%eSﬁpar at ed

off and extracted twice wit organi c ers are washed tw ce

wi t h weagroxgiiciadid (h@lﬂuenorr@dwﬂae@@mdﬁdﬂ Wdéﬂtm B ELENCRP ol 6G Ay

(ng(ﬂfélt &&W%}o%ﬁh%@n&éﬁ@%ejﬁf [ﬂ\ll)(ﬁirkﬁ ?ﬁ’TEXFtlgg IHQ@B\%*%M V. Tidrhlxtare467;
6- [ 5- ( 3s PourkHurdp ovedertand ﬁj@ényﬂhe@qbgmmasﬁ@h@mde@ﬁ aﬂd/%safleqdwqerwm ne- 4-

cofDorMERCoF Lo SPGB 110 Buaghis Al Mo 60 o)

yl oxy] -qoy‘cemnaiem&lﬁematolgmcyxbu(eombl dagh; rhrgakaWtEé(r)A(:Eﬁ —>46)1)|gwe$meﬁlﬂél' HF, 7 n

g?l fr 213:/% 0&”8@%@"”&;&# TW%PO&@@%?Q%Sﬁﬂ%ﬂB %%g}r@gg p'f‘?h—:ls-%% mxture is

chrorrat ogr aphy g| ves the t|tIe conmpound: mp.: 205-208 0C, WMs: [ Mtl] += 495;

Anal . -pyrimidine-4:

6(6- d (3-

trifl uaradmaiyh@/iaeimeewv&term de To 1. 16 g ( 2 41 m\/bl )

6-15-( 3A H)I(tarleu%rso gge é 1y£.O'Pm(W)Y)| &?é-cr% roYpy}'lmrll@ H—%ﬁ&y‘?—rﬂégﬁ%glgdgk -carboxylic
acid (3-trifluoromethyl-phenyl)-amide (Ex. 42), 3.4 ml (24 mMol) EtsN and 1.35g
PdCI,[P(CsHs)s]z in 80 ml ethanol is prepared under a CO-atmosphere of 120 bar in an

autoclave. Then it is heated for 30 h at 110 °C. After cooling to rt, the mixture is diluted with
EtOH and filtered. The residue is washed vigorously with EtOH and the filtrate concentrated.
Column chromatography (SiO,; CH,CI,/EtOAc 19:1 — 9:1) and partial concentration leads to
the crystalline title compound: m.p.: 194 °C; Anal.: C,H,N,F.

Example 47: 6-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxyl-pyrimidine-4-

carboxylic acid

To 0.36 g (0.75 mMol) 6-[5-(3-trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxy]-
pyrimidine-4-carboxylic acid ethyl ester dissolved in 9 ml THF, 1.15 ml 1 M LiOH in water are
added. After 2 h at rt, the mixture is concentrated in vacuo. The residue is dissolved in a
mixture of EtOAc, water and 1 N NaOH-solution. The aqueous layer is separated off and
extracted with EtOAc. The organic phases are washed with a diluted NaOH-solution and
discarded. The combined aqueous layers are acidified with 2 N HC| and extracted twice with
EtOAc. These organic phases are washed with brine, dried (Na,SO,) and concentrated.
Crystallization from DIPE gives the title compound: MS: [M+1]" = 454.



pyri m di ne-4-carboxylic acid ethyl ester (Ex. 46) in 40 ml tert-butanol,
218 ng (5.76 mwl) NaBH4 are added and the m xture is stirred for 1 h at 70
0C. Then wodids/@pmsls 109 ng NaBH4 are added and stirri ngpcs/iBmos/ioosd for
another 1 h at 80 0OC. The reaction mxture is concentrated in vacuo and the
resi due re-dissolved in Et CAc and sat. NaHCO3. The separated aqueous phase
is extracted twice with Et OAc. The orvgee?mc | ayers are washed with sat.
NaHCO3 and brine, dried (Na2SO4) and concentrated after addition of SiQ2.
This powder is put on top of a SiQ2-colum (CH2CI 2/Et0Ac 2:1 (r) 1: 1 (r)
Et OAc) | EmpIb 143t 6 5\e3-FHiflRrGNERYIChenylcarbamoyl)-naphthalen-2-yloxyl-pyrimidine-4-

6- (6- met hyT -pyrim di n-4-yl oxy) - napht hal ene-1 -carboxylic acid

(3- trif&i&é%&ﬁﬁﬁﬁﬂ@ﬁ@m.@@amde is eluated {MS: [M+ 1]+ = 424;

TLC( CH2 h o Qitten- dﬂﬁle% Reriffaolomdthyl-phehyiexsamby)the titl e
corrpoungd) é(r)n@: 1%3§'>1r)1Mo%ffhe [%40 TLC( ngI@Z%, Et OAc ) Rf =
0. 13; Hm(bthaﬂ\erRa(ymy]myr@ﬂ!dlAﬁalrcar @<yl4¢ N:'qt 61@«&&‘&”4@@9') Et:N, 24 mg (02m ol)

11 aop Bt Ty 2O a MR ] 08 D UL B IR B Eniel | g

to a sodamhyldade afe &ddidmftér 2.5 h30 ripiie ixBr¢ &-diluted with water and EtOAc, the

(it T P bt Skt P e aBRabie, FREEIORESAE BB org o 15

mn at wtashetdmtrswlater BD(lhblllSE pioad €a S partbeariceptitted NaHOOR tegnapFS Geimbiat er

and the centr The § eC| jtate is
filter e S?T %@%@g ﬁ)v%‘feespthe?ﬁe?%r?ﬁ%ur}dhgjﬁ'ﬂl ound: m p.
178- 181TD©(Cm4©|2/$tMAb]ﬁ1=) R58 04180 HPAGaltc; = G5HINLF. Exanpl e 54 -
- Met hyl am nonet hyl - pyri m di n*-yl oxyVnapht hal ene-i - carboxylic acid (3-
trifluoronethyl-phenvP-amde In a sealed tube a m xture of 150 ng (0.328
m\vbl ) 6EL&melel4aer eﬂBI(:BI-yhﬂljlydjrinﬁ‘imi phehyichibayhoyraphthaginehelody]-peambaine i ¢ aci d
(3-trifl ugror’[et hzl -Bgenyl) am de, 10 ng (0.067 mvbl) Nal and 0.8 m

nmet hyl a F) in 8 M THF is stirred for 2.5 h at 80 0C. The
react i omo i slutiod df 20T aRcer3akel 6-- swmrcaﬁ@thyltmanelsiamamoyeﬂdpistaauened in
Et CAc an

twice V\Vlgﬁﬁﬁy% Ccﬁ@%’roéém a'(,CiqT‘gfﬁelr gt \%%% ﬁfmt"?ﬁp g@tand:\irp&%féﬁ‘f tE(Ea)gfl: 1
and bri nei, (25 Vel e fddddeadTieie maotenetsmled foha Qéméd)%saplh‘ysr 1 6eiit, whilash;

Et Qe gr!e"zlpﬁatlon Is orm'\gd l]-'l?trajflo% Jnd:\LNaQunalw;t SCl—t1 Qﬁ\l yie ds?he titte compound: MS: [M-

1]1= 451; HPLC: "tz = 15.2; Anal.: C,H,N,F.

Example 50: 6-[5-(3-Trifluoromethyl-phenylcarbamoyl-naphthalen-2-yloxyl-pyrimidine-4-

carboxylic acid methylamide

To 200 mg (0.435 mMol) of the lithium-salt of 6-[5-(3-trifluoromethyl-phenylcarbamoyl)-
naphthalen-2-yloxy]-pyrimidine-4-carboxylic acid, 609 pl (4.35 mMol) EtsN, 24 mg (0.2 mMol)
DMAP and 260 pl (2 M in THF; 0.52 mMol) MeNH, in 7 mi DMF, 510 pl (0.87 mMol)
propylphosphonic anhydride are added. After 1 h at rt, the mixture is diluted with water and

EtOAc, the aqueous phase separated off and extracted twice with EtOAc. The organic layers
are washed twice with water and brine, dried (Na,SO,) and concentrated. Chromatography
(Combi Flash; CH,CI,/EtOAG 4:1) gives the title compound: MS: [M+1]" = 467; TLC(EtOAc):
R = 0.55; HPLC: “tger = 15.7.

Example 51: 6-[5-(3-Trifluoromethyl-phenylcarbamoyl}-naphthalen-2-yloxyl-pyrimidine-4-

carboxylic acid isopropylamide

To a solution of 197 mg (0.41 mMol) 6-[5-(3-trifluoromethyl-phenylcarbamoyl)-naphthalen-2-
yloxy]-pyrimidine-4-carboxylic acid ethyl ester (Ex. 46) in 10 ml THF, 7 ul (0.4 mMol) H,O



conpound: mp.: 141-143 0C, Ms: [Mtl] + = 453; Anal.: C HIN Exanple 55: b-
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(3-trifluoronethyl-phenyl)-amde, 1344309 (1.64 mvbl) dinethyl am ne

hydr ochl oride, 10 ng (0.067 mwbl) Nal, 687 mM (4.9 mwl) Et3N and 8 ml THF
is stirred for 4.25 h at 80 0C. Wrk up anal ogously as described for Ex. 54

gives the title conpound: mp.: 180-181 0C, Ms: [Mtl] + = 467; Anal,: CHN
F. Exarglde.@3l (8 mMol) isopropylamine are added. This mixture is stirred in a sealed vessel for
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and crystal 1 Zatl AMd: 17 = 424; TLC(CH,CI/EtOAG 1:1): Ry = 0.33; HPLC: Atge; = 15.1},

followed by the title compound: m.p.: 183-184 °C; MS: [M+1]" = 440; TLC(CH,CI,/EtOAC
1:1): Ry = 0.13; HPLC: “ge: = 14.3; Anal.: C,H,N,F.

Example 53: 6-(6-Chloromethyl-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

1.0 ml (13.9 mMol) SOCI, is added via syringe to a solution of 610 mg (1.39 mMol) 6-(6-
hydroxymethyl—pyrimidin-4-yloxy)-naphthalehe-1-carboxylic acid (3-trifluoromethyl-phenyt)-
amide in 50 ml CHsCN and 10 m! THF. After 15 min at rt, the solution is poured into 75 mi

sat. NaHCO; and 75 ml water and then concentrated partially in vacuo. The formed

precipitate is filtered off and washed with water, yielding the title compound: m.p.: 178-181
°C; MS: [M+1]" = 458/460; Anal.: C,H,N,F.

Example 54: 6-(6-Methylaminomethyl-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

In a sealed tube a mixture of 150 mg (0.328 mMol) 6-(6-chloromethyl-pyrimidin-4-yloxy)-
naphthalene-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide, 10 mg (0.067 mMol) Nal and
0.8 ml methylamine (2 M in THF) in 8 ml THF is stirred for 2.5 h at 80 °C. The reaction

mixture is concentrated in vacuo and the residue re-dissolved in EtOAc and sat.



Et OAcZhexane yields the title conmpound: mp.: 209 0C, Ms: [M+l] = 317. Step
56. 2: 6-(6-tert-Butoxycarbonyl arni no-pyri m di n-4-yl sul fanyl)-napht hal ene-1
- car boxylwo 2a@id9834suspensi on of 195 ng (0.61 nvol) PCT/IB2005/004030

6- (6- chl or o- pyri m di n-4-yl sul fanyl ) - napht hal ene-1- carboxylic acid and 495
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ylsulfanyl)-naphthalene-1-carboxylic acid and 86 mg (0.48 mMol) 4-fluoro-3-trifluoromethyl-
aniline in 3 ml DMF, 446 pl (3.2 mMol) Et;N, 0.37 ml (0.63 mMol) propylphosphonic
anhydride and 4 mg DMAP are added. After 2 h at rt, the mixture is poured into water and
EtOAc, the aqueous phase separated off and extracted twice with EtOAc. The organic layers
are washed twice with water and brine, dried (Na,SO,) and concentrated. Re-crystallization
from boiling CHsCN gives the title compound: MS: [M+1]" = 559; TLC(hexane/EtOAc 1:1) R¢
= 0.47; Anal.: C,H,N,F. |

The starting material is prepared as follows:

Step 56.1: 6-(6-Chloro-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid

894 mg (6.0 mMol) 4,6-Dichloro-pyrimidine and 1021 mg (5.0 mMol) 6-mercapto-
naphthalene-1-carboxylic acid [preparation described in J. Med. Chem. 32 (1989), 2493;

purification by chromatography (Combi Flash; hexane/EtOAc 7:3 — 3:2): m.p.: 212-213 °C]
are suspended in 16 ml acetone. Then 16 ml of 1 N NaOH in H,O are added. After 5 min at
rt, the resulting solution is poured into 200 ml of 1 N HCl in H,O and extracted 3 times with
EtOAc. The organic layers are washed with water and brine, dried (Na,SO,) and
concentrated. Column chromatography (SiO,; CH,Cl/EtOAc 1:2) and crystallization from
EtOAc/hexane yields the title compound: m.p.: 209 °C; MS: [M+1]= 317.



m (6.66 mwl) 3-trifluoronethyl-aniline, 7.87 m (56.5 mwl) Et3N and 291
ny (2.38 nmvbl) DMAP in 30 mM DV, 6.8 ml ( 11.6 nbl) propyl phosphonic
anhydri dewenreocadasd dropwi se. After 1 h at rt, the m xt eca/nBopouwsd i nto
wat er and Et OAc, the aqueous phase separated off and extracted twice with
Et OAc. The organic |l ayers are washed with water and brine, dried(Na2SOQ4)
and concentrated after addition of SiG2.” The resulting powder is put on top
of a Si2 colum (CH2Cl 2/Et0Ac 9:1) and the title conpound eluted with
CH2Cl 2/ Et QAc 4:1 (r) 37 mp.: 205 0C, Ms: [IVM += 441 ; TLC(CH

2CI 2/ Et0Ac 1:1): Rf = 0.16; HPLC AtRe = 13.0. The starting material is
prepared a : .

: i 5 tene 0 AT X of
1.00 gg(CZj72 rr1VbI) 4amn060hloro pyrlmdlne 1.74 g (8.5 mwol)

6- mer capt onapht ha
ol ) NeFUSPRRSEn At T 0 S B fitsd evrﬁmgﬁ-%x'@'ﬁaﬁ'ﬁ%éhﬁ?ﬁﬁgn%‘St ire i's
B?gaﬁgtda]ﬁﬁdlit !?&&édm?d%)ﬁéag@ (%SSOhMbI)mZCO‘)g i 5 mi dioxarieds idegassed repetesiy byide
iltered o n
D 1 10PREFEM i ettt B d eBeung: g S ks ShaxBpBBhygRephpgp, oBane
g?nsd ?g@?ir@eftlﬁﬁxarﬁhér? A8 Mg MYos f’ﬂl\ﬂbm’e;s(lhmamlzf/lidaydac)etasrapllpahmilmw) CHE3s boxyl i c
rifluarone

P- f 100
DI ) | G D15 @A) Grarm ARG e R et S90ed STaRg e AT
(3-trif] H@ﬁ@iﬁgbhﬂﬁ Rt‘%ﬁdtﬁerﬁWQdﬂg 146- Bls(‘dlpr@r@%ﬁﬂnhioz-@ didibnetifyixbntienefand 35 %
sol uti on of ded. Aft ot her of H2O?2 are

2dded o Vs GeERROH GBI (i 5Bl e gt dgd ey e &
filtr até&]ﬂnué’éﬁf%hB%gTﬁéhﬁitr@dbblég rikdGre 6QSbUBKED int EEActdmel 3 Y ¢|tﬂc@0|dmmwathr, VB:
[ MH1] += 457; HPLC. A = 13.3; IR 104 cm1v§i »
6. (6 ARG g sTriaT SEPaLEl Y e MEeHE-TORST §BR PIR CaRlere g
E; ri 1; I g%;;,ﬁgo]%gn?ﬁh rr\,lpgc}g,né/,{a @Jlrrﬂ;l ldx?edT@\la’J}S@Qi afd emcefitratdd) GryorhatataphivtaCombi
I In sul fan n t -1-
(3 171 (Fioh GO OBRAR 5+ G B RAS i ICRBREL) SUeo i Ui BPomSo ¢
(1.26 ”?}{bd)zdé'\ﬁ@‘l"d fg- [;@1 - 4430 i s added dropw se during 30 mn. The
m xture i's poured 'nto 200 m of a 2.5 %solution of Na2SC8 in water. The

precipitated solid is filtered off, washed with water and dri ed.

Chr omat ggr ARDY: 7 ( £ Biinia L6 (iRl ASkanBaibne-1ZaBox8idacid (4-fluoro-3-
trifluoromethyl-phenyl)-amide
To a solution of 80 mg (0.14 mMol) {6-[5-(4-fluoro-3-trifluoromethyl-phenylcarbamoyl)-
naphthalen-2-ylsulfanyl}-pyrimidin-4-yi}-carbamic acid tert-butyl ester in 2 mi dioxane are
added 2 ml 2 M HClI in dioxane. After 9 h at rt, the solution is diluted with EtOAc and sat.

NaHCO,/H,0 1:1. The aqueous phase is separated off and extracted twice with EtOAc. The
organic layers are washed with H,O and brine, dried (Na,SO4) and concentrated.
Chromatography (Combi Flash; CH,CI./EtOAc 4:1 — 1:4) and crystallization from
EtOAc/hexane gives the title compound: m.p.: 221 °C; MS: [M+1]" = 459; TLC(CH,CI/EtOAC
1:2): Re= 0.25.

Example 58: 6-(6-Amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

To 1.65 g (5.55 mMol) 6-(6-amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid, 832
pl (6.66 mMol) 3-trifluoromethyl-aniline, 7.87 ml (56.5 mMol) Et;N and 291 mg (2.38 mMol)
DMAP in 30 m!l DMF, 6.8 mi (11.6 mMol) propylphosphonic anhydride are added dropwise.

After 1 h at rt, the mixture is poured into water and EtOAc, the aqueous phase separated off

and extracted twice with EtOAc. The organic layers are washed with water and brine, dried



crystallization fromether gives the title conpound: mp.: 229-231 0C, Ms:

[ MF1] + = 473; IR . 1156/1 125 cm 1l (O=S=0). Exanple 6 1:
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added. After 3 h at rt, the reaction mxture is worked up as described for

Ex. 58, %g'aﬂﬂ do'ﬁ@erﬁtfétécﬁaffé?%@lﬂlﬂﬁ ‘of B Thé—ﬂ%ultﬂa@%o@del\@ pul M’ﬂdp dfa 457.
Exarrple6 -4-yl - et hyl ) - napht hal ene- 1-car boxyli c

(4-f1 uo$|6)-230|ﬂlmrf %%@@ﬁypﬁﬁ@ﬁdtﬂne Hvg a@ﬂwwmﬂw}%W&h sz /EﬁaAed he mvol )
Pd(O 2%3'7'3.)1% S5 AT ﬁ QF/IZQ] ovok) TLELEh tm%%pw Re= olfpl Hmc( %3»3 17\®! )

6- (4,4, t'etraneth 3, 2] di oxabor an- 2-yl’) - napht hal ene- car boxylic
acid (4 quoro 3- trlfluororrethyl phenyl)-am de and 229.3 ng ( 1 .08 mwl)

K3PO4 'ﬂhérﬂgh'”gg%%ﬁ?dé érgggggscsgqg"(; eat edly by evaporation and f1 ushi ng

wth N2 ‘oronet hyl - pyri di ne hydrochl oride are
added afitgptiel: ﬁ(ﬁtm@owrmcim-ﬂw&stﬁanﬂbnmthabne?ncarbomwwracmd| tional 18.5 ny

(0.082 Rl SUBPEHREE cfh A3rmindB.chird-Behirfibible) 1 7 PSSR PRI A1

added. e reaction ture s pou Into wate
Et OAc. Mmhtheliersolrcaioxyis ackl, 388y KiR@, ayfd 3amd (exBraldel dal iR DemMNVIF it OAc.

h ‘ Ny  od ond
Concent SarE {bPEBIEaCt S TSR il IRl S m) 62 B SOREERH P40 o6
NH3 aq) add i wateudke prtmeieuorqduet_ idengdof@nd Meshgdwwith) water A3BTingHpIboilingt Re( =
12.7. ngpﬁé?ﬁél IR ttlgﬁ gf%s h‘% tﬂree&)%p?o%na.smf 9'ﬁ6‘3‘—’%6 ‘%;%:?I%ﬂ-]} = 298.

Trifluoro hanes u
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CHZCI 2,

Then a MM\&ED_)QB_@[W_( 12
To a suspension of 100 mg (0.227 mMol) 6-(6-amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-
carboxylic acid (3-trifluoromethyl-phenyl)-amide in 3 ml CH;COOH/H;0 1:1, 0.1 ml of a 35 %
solution of H,O, are added. After 16 h at rt, another 80 pl of H,O, are added and stirring is

continued for 4 h at 60 °C. Cooling to rt, filtration, washing and drying (HV, 100 °C) gives the
title compound: MS: [M+1]" = 457; HPLC: Atrer = 13.3; IR: 1042 cm™ (S=0).

Example 60: 6-(6-Amino-pyrimidine-4-sulfonyl}-naphthalene-1-carboxylic acid (3-

trifluoromethyi-phenyl}-amide

To a solution of 110 mg (0.25 mMol) 6-(6-amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-
carboxylic acid (3-trifluoromethyl-phenyl)-amide in 5 ml CH;COOH, a solution of 0.20 g (1.26
mMol) KMnO, in 7.5 ml H,O is added dropwise during 30 min. The mixture is poured into
200 ml of a 2.5 % solution of Na,SO; in water. The precipitated solid is filtered off, washed
with water and dried. Chromatography (Combi Flash; EtOAc/CH.CI, 3:7 — 7:3) and
crystallization from ether gives the title compound: m.p.: 229-231 °C; MS: [M+1]" = 473; IR:,
1156/1125 cm™ (0=S=0).

Example 61: 6-(6-Amino-pyrimidin-4-yisulfanyl)-naphthalene-1-carboxylic acid (3-

trifluoromethoxy-phenyl)-amide

To 95 mg (0.32 mMol) 6-(amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid, 85 mg
(0.48 mMol) 3-trifluoromethoxy-aniline, 446 pl (3.2 mMol) Et;N and 4 mg (0.03 miMol) DMAP



mvbl ) trifluoro-nethanesul fonic acid anhydride in 5 ml CH2Cl 2 is added
dropwi se and the m xture is warned up to rt. After 5 h, 1.43 g ( 8.0 mwl)
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The starting material is prepared as follows:

Step 62.1: Trifluoro-methanesulfonic acid 5-(4-fluoro-3-trifluoromethyl-phenylcarbamoyl)-

naphthalen-2-yl ester

0.94 g (5.0 mMol) 6-hydroxy-naphthalene-1-carboxylic acid in a mixture of 50 ml CH,Cl,, 25
ml dioxane and 2.4 mi (30 mMol) pyridine is cooled to -78 °C. Then a solution of 1.98 ml (12
mMol) trifluoro-methanesulfonic acid anhydride in 5 ml CH,Cl, is added dropwise and the
mixture is warmed up to rt. After 5 h, 1.43 g ( 8.0 mMol) 4-fluoro-3-trifluoro-aniline dissolved
in 5 ml CH,Cl, are added and stirring is continued over night. A formed precipitate is filtered
off and discarded and the filtrate diluted with EtOAc and sat. NaHCO4/H,O 1:1. The aqueous
phase is separated and extracted twice with EtOAc. The organic layers are washed with
water and brine, dried (Na,S0O,) and concentrated. Column chromatography (SiO,;
toluene/EtOAc 199:1 — 9:1) and partial concentration leads to the crystalline titte compound:
m.p.: 171-172 °C; MS: [M-1] = 480.

Step 62.2: 6-(4.4.5,5-Tetramethyl-[1.3.2]dioxaborolan-2-yl)-naphthalene-1-carboxylic acid (4-

fluoro-3-triflucromethyl-phenyl)-amide




evaporated. The remaining DVWPU and DVF is distilled off in a Kugelrohr
apparatus (100 OC, under vacuum . The residue is purified by

fl ash- chrwoab@gsaghy on a silica gel columm and el uti ngperiB206s/a4030
Concentration of the pure sanples leads to crystalline title conpound: N5:
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met hyl Esdreple 63: 6-(2rMeft8/l-6yndibidyvioxyv)-sapiythaleney 1 sasbok@lioagid (3-trifluoromethyl-
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hydr ochTowrisplwion df 33hmeg K Wwphafsleydrwydmpbmawrlem -~s@rdpxyiic saldf(at e,

trated and
ST oa bEhLaRR b ERL AT Rzl NE Y S RED SRR e Bl
sanpl esislaziddd 180 ney (st raqul)nﬁbclnlotd—%nﬁdimbome follpwed Q3283G_B@ ©ooMms: [ Mr1] + =

509; TLgétggsci)uA‘r%)t bufef xide. Qhe darkl_lll?é‘c%'us @h)ﬁ&(e is sﬁ‘rrég 3 days at 100 °C. After cooling to rt

the mixture is diluted with EtOAc, washed with brine, dried over sodium sulfate and

evaporated. The remaining DMPU and DMF is distilled off in a Kugelrohr apparatus (100 °C,
under vacuum). The residue is purified by flash-chromatography on a silica gel column and
eluting with EtOAc. Concentration of the pure samples leads to crystalline title compound:
MS: [M+1]" = 423; TLC(EtOAc): Ry = 0.5; HPLC: Etret = 3.42.

The starting material is prepared as follows:

Step 63.1: 6-hydroxy-naphthalene-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide

To an ice-cooled solution of 17.2 g (65 mMol) 6-hydroxy-naphthalene-1-carboxylic and 9.9 g
(65 mMol) HOBT in 260 ml of THF is added dropwise a solution of 14.4 g (70.2 mMol) DCC
in 45 ml of THF over 20 minutes. The reaction mixture is stirred 15 minutes at 0 °C and then
1 hour at rt. The solid formed is removed by filtration and washed with a small amount of

cold THF. The filtrate is evaporated and the residue triturated with EtOAc/hexanes 4:6. The
crystalline activated ester was filtered off and dried. 9.15 g of this active ester (30 mMol) are
dissolved in 80 mi of THF and treated with 3.5 mi (30 mMol) 3-trifluoromethyi-anilin. After

refluxing for 24 h another 0.35 mi (3 mMol) 3-trifluoromethyl-anilin are added and the mixture



Exanpl e 65:
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carboxylic acid butyl ester and 1.0 nigpf a 33 % nethyl am ne solution in

et hanol are heated for 1 h under refluXx. The m xture is cool ed,

concentrated and the residue is purified by flashchromat ography on a silica
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anmoni a. Evaporation of the pure

Example 65: 4-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxy]-pyridine-2-

carboxylic acid methylamide

101 mg (0.2 mMol) 4-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxy]-pyridine-2-
carboxylic acid butyl ester and 1.0 ml of a 33 % methylamine solution in ethanol are heated
for 1 h under reflux. The mixture is cooled, concentrated and the residue is purified by flash-
chromatography on a silica gel column eluting with EtOAc/hexanes 6:4. Evaporation of the
pure samples leads to crystalline title compound: m.p.: 175-177 °C; MS: [M+1]" = 466;
HPLC: “trer = 4.18.

Using the same procedure as for the previous example the following compounds were

synthesized:

Example 66: 4-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxyl-pyridine-2-

carboxylic acid amide
The title compound is obtained as a solid: m.p.: 117-120 °C; MS: [M+1]" = 452;
TLC(EtOAc/hexanes 6:4): R = 0.3; HPLC: EtRet = 3.91.




sanples leads to crystalline title compound: mp.: 222-224 0C, MS: [ M¥l] +
= 424; TLC (dichl oronet hane/ ethanol 95:5 and 1% cone ammonia): Rf = 0. 3;
HPLC. = 3wéGooslise23st arting material is prepared as fol | eesnBSoep468. 1 :
4-r5-(3-Trifluoronet hyl - phenyl car banoyl ) - napht hal en- 2-yl oxy1- pyri di ne- 2-
carboxylic acid 165 ng (0.32 mwl)

4-[5-(3-Trifluoronethyl - phenyl car bam)yl75) napht hal en- 2-yl oxy] - pyri di ne-
2-carboxylic acid butyl ester are dissolved in 6 m of ethanol and treated
with 0.34 ml 1 N sodium hydroxi de solution. The suspension is heated for 2
h under Bxefiple67: adoked nﬂodroh’rmh\&-ﬁhwrﬁarlﬁamam adphithaldii2-iexg]-phelines2-
triturate ) . the solid is taken up in a small amunt
of wate 3 YR GERl oric acid (pH ~5). Extraction with
Et OAC fmhqudorlnyso@lwiswta)iﬁed dea BbIdAen. pXBO-ARL°S; MS: l[l\Asa)]dI:lﬂZBSULCf)ate and
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4-[ 5- ( 3EXAMRIERS & FADINOFNVHAIIS 10
yl oxy] - pyeh -é\ﬂrda carboxyllc aC|d 1. 5 m fe/t-butanol, O. 07 m (0.3 mwbl)

hosphor.azi di c. aci h 04 m (0.03 nmvbl eth lam ne is
heat ed UocOMIoNG] Ofrﬁsa ?Ql){hmm)e{"'égﬁgéw uor%mékbgp%eavléarba hmeenteEnZiken
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brine, drie sodi um sul fate and concentrated agai The residue is

purifi eél‘YBSPCF‘P%%ﬁC'e FPUHET B 26n added ?n%%heg@ww %ﬂ?‘ﬁ“oé'l 5 DPAGI WPEer

Et CAc/ heémn@f@r Eﬂh 6Thé5&|@%ﬁe%le08 GhtetiRRdNNG PostRiEPaRRioh8aBstvicentOALIZhY €

corrpound 24; LC (Et OAc/ hexanes 4:6): Rf 0.35; HPLC:. EtRef
4. 07. s%ﬂtﬁp o@g blcarbonate solution. The aqueous phase was extracted twice wit EtOAC.

{4 r5- (3h€rdpoH@6CEf©%f&>ﬁha§§l§Qr§é|W@hb@%'b}m@a&@dhﬁ{mrﬁkgwéaﬁw| di n-2-yl)

- carbamc acid nethyl ester To a m xture of 42

6- ( 2- anieNBPYFIEAdT e E?SHU@@PUW(@&M@SBﬁ@rqn@aerﬁa&w@ s&t:c?@e' el cdumn eluting

(3-trif yorSersryktHaReRMAmo%:8 @ortaminkB1% dont GrdombDEYadoratRhiy puie 1n 1
m of THF are added 10 m\ (0.12 m\bl) of methyl chloroformate at rt. After

stirri n@afr@,leslqusép crystaline tme)&ompgupg m.p.: 222-274 °C; MS: [M+1]" = 424; TLC
(dichloromethane/ethanol 95:5 and 1% conc. ammonia): R; = 0.3; HPLC: tRe, = 3.46.

The starting material is prepared as follows:

Step 68.1: 4-[5-(3-Trifluoromethyl-phenylcarbamoyh-naphthalen-2-yloxyl-pyridine-2-

carboxylic acid

165 mg (0.32 mMol) 4-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxy]-pyridine-
2-carboxylic acid butyl ester are dissolved in 6 mi of ethanol and treated with 0.34 mi 1 N
sodium hydroxide solution. The suspension is heated for 2 h under reflux, cooled and the
solvent evaporated. The residue is triturated with EtOAc and filtered. The solid is taken up in
a smail amount of water and acidified with 2 N hydrochioric acid (pH ~5). Extraction with
EtOAc followed by drying of the EtOAc extracts with sodium sulfate and evaporation of the
solvent gives pure title compound: MS: [M+1]" = 453; TLC (EtOAc/hexanes 4:6): R; = 0.35;
HPLC: ftre = 3.29.

Step 68.2: {4-[5-(3-Trifluoromethyl-phenylcarbamoyl)-naphthalen-2-yloxy]-pyridin-2-yi}-

carbamic acid tert-butyl ester

A mixture of 113 mg (0.25 mMol) 4-[5-(3-trifluoromethyl-phenylcarbamoyl)-naphthalen-2-
yloxy]-pyridine-2-carboxylic acid, 1.5 ml tert.-butanol, 0.07 mi (0.3 mMol) phosphorazidic acid



diluted with EtOAc. This is then washed wth saturated sodi um bi carbonate
solution and brine, dried with sodium sul fate and evaporated. The residue
is purifiwo 2006/dsbmshchr omat ography on a silica gel col uroTaB2is/mogosu t h

Et OAc/ hexanes 1: 1 . After a second chromatography of the enriched
fractions, the pure title conpound is_¢btained as a solid: mp.: 230-232 C
MS: [Mtl] + = 482; TLC (Et OAc/ hexanes 1:1): Rf = 0.45; HPLC. EtRe = 3.69.
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Starting material is prepared as fol | ows: Step 70.1 :
Trifl uoro-nethanesul fonic acid
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cooled to 5 0Cto conplete he crys I zation e titlhe conpound is
col | ect edropptadiranhy=an asiliemeael golua elyiing with ZOAC S @0es W9 Aftkra pecond 464; TLC

(Et OAc/ bE¥ABRRrabhi)of tht enrl&e§4chASQhe%L|?§(|tle c&npind is obtained as a solid:

m.p.: 230-232 °C; MS: [M+1]" = 482; TLC (EtOAc/hexanes 1:1): Ry = 0.45; HPLC: Stz =
3.69.

Example 70: 6-[2-(2-Amino-pyrimidin-4-yl)-ethyl}-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyh)-amide

0.069 g (0.148 mMol) 6-(2-Amino-6-chloro-pyrimidin-4-ylethynyl)-naphthalene-1-carboxylic
acid (3-trifluoromethyl-phenyl)-amide is hydrogenated in the presence of 12 mg of
magnesium oxide and 20 mg 10 % palladium on carbon in 5 ml of THF at rt. After 48 h the
catalyst was filtered off and the filtrate evaporated. The residue is chromatographed ona 4 g
silica gel column on a Combi-Flash Companion™ (Isco Inc.) apparatus using a gradient of
20% —100% EtOAc in hexanes as solvent. The title compound is obtained as a colorless
solid: m.p.: 225-227 °C; MS: [M+1]" = 435; TLC (EtOAc): R¢ = 0.25; HPLC: Ftry = 3.43.

The starting material is prepared as follows:
Step 70.1: Trifluoro-methanesulfonic acid 5-(3-trifluoromethyl-phenylcarbamoyl)-naphthalen-

2-yl ester
1.324 g (4.0 mMol) 6-hydroxy-naphthalene-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide

are dissolved in 7.2 ml of pyridine and the solution is cooled to -10 to -15 °C. 0.824 m! (5



Step 70.2: -Trinethylsilanylethvnyl -napht hal ene-i-carboxylic acid
(3-trifluoronethyl-phenvCamde 0.695 g ( 1 .5 niwbl)
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hexanesregﬁug% Xl%eﬁtatdla?gpﬁddtdnea 48 6%9?69%@ column on a Combi-Flash Companion™

(Isco Inc.) apparatus using a gradient of 0% — 20% EtOAc in hexanes as solvent. The title

compound is obtained as a tan solid: m.p.: 134-136 °C; MS: [M+1]" = 412; TLC

(EtOAc/hexanes 1:4): Ry = 0.28; HPLC: tRet= 5.40.

Step 70.3: 6-Ethynyl-naphthalene-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide

0.194 g (0.47 mMol) 6-Trimethylsilanylethynyl-naphthalene-1-carboxylic acid (3-
trifluoromethyl-phenyl)-amide is dissolved in 3.8 ml of methanol at rt. After the addition of 0.1
g (0.724 mMol) potassium carbonate the mixture is stirred for 16 at rt. The solvent was
removed and the residue partitioned between 10 ml of EtOAc and 5 ml of water. The organic
phase is washed with brine, dried with sodium sulfate and evaporated. The title compound is
obtained as a brown resin: MS: [M+1]+= 340;HPLC: EtRet = 4.58.

Step 70.4: 6-(2-Amino-6-chloro-pyrimidin-4-ylethynyl)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyh-amide

Nitrogen is passed through a solution of 130 mg (0.383 mMol) 6-ethynyl-naphthalene-1-
carboxylic acid (3-trifluoromethyl-phenyl)-amide and 57 mg (0.348 mMol) 2-amino-4,6-



is obtained as a colorless solid: mp.: 171-175 0C, Ms: [M+l] + = 465, 467;
TLC (Et CAc/ hexanes 1:1): Rf = 0.31 ; HPLC EtRe( = 4.74. Exanple 71:

6- ( 6- Am nweopyedosIisn- 4- yl et hynyl ) - napht hal ene- 1- car boxy lpce/1BZI0s/ 04830
trifluoromethyl-phenvD-am de In a three-necked flask equi pped with a refl ux
condenser, nitrogen inlet and magnetic stirrer are placed 12.8 m of

di met hoxy-ethane and 2.2 nml of water.” Nt rogen i s bubbl ed through the
solution for 5 mnutes and then 33.3 ng (0.184 nibl) palladium chloride,
51.1 ng (0.263 mwol) copper (1) iodide and 191 ng (0.693 mwbl)
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trifluoromethyl-phenvD-am de 50 ng (0.1 16 nbl)

6- (6- Am no- pyr| m d| n- 4- yI et hynyl) napht haI ene 1 car boxyl ic acid (3-
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100% Et OAc 1 n hexanes as solvent. The title conpound is obtained as a
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trifluorone
mixture is heated to 40 °C. Next, 0.412 g (1 mMol) 6-trimethylsilanylethynyl-naphthalene-1-

carboxylic acid (3-trifluoromethyl-phenyl)-amide, 165 mg (1.25 mMol) 4-amino-6-
chloropyrimidine and 629 mg (4.5 mMol) potassium carbonate are added and the mixture
stirred at 75 °C for 15 h. After cooling the organic layer is separated and treated with 2.5 g of
silica gel. The solvent is removed and the crude product coated on silica gel
chromatographed on a 40 g silica gel column on a Combi-Flash Companion™ (Isco Inc.)
apparatus using a gradient of 30% - 100% EtOAc in hexanes as solvent. The title
compound is obtained as a tan solid: m.p.: 217-220 °C; MS: [M+1]+= 433; TLC
(EtOAc/hexanes 1:4): Ri= 0.19; HPLC: tRet = 3.36.

Example 71A: 6-[(2)-2-(6-Amino-pyrimidin-4-yh)-vinyl]-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

50 mg (0.116 mMol) 6-(6-Amino-pyrimidin-4-ylethynyl)-naphthalene-1-carboxylic acid (3-
trifluoromethyl-phenyl)-amide are hydrogenated in 1 mi DMF containing 9.45 ul (0.14 mMol)
ethylenediamine using 10 mg Lindlar catalyst and under normal pressure. After 72 h at r.t.
the catalyst is removed and the solvent evaporated. The residue is chromatographed on a 4
g silica gel column on a Combi-Flash Companion™ (Isco Inc.) apparatus using a gradient of
60% — 100% EtOAc in hexanes as solvent. The title compound is obtained as a colorless
resin: MS: [M+1]" = 435; HPLC: Ttz = 3.23.



Preparation of the CrSO4 solution: Under a nitrogen atnosphere 5 g (12.7
mvbl ) chromunm(lll)sulfate hydrate are dissolved in 32 mM of water and
treat ed wohods/B940f Zi nk powder. The m xture is stirredTaBmos/mi4glt at
r.t. and yields a blue-green solution. 2 1.6 rrg (0.05 mwl)

6- (6- Am no- pyri mdi n-4-yl ethynyl) - naphﬂ{ﬁal ene- 1-carboxylic acid (3-
trifluoronethyl-phenyl)-am de are dissolved in 2 m of DMF and treated
under nitrogen with 180 mi of the previously described solution of CrSO.
The m xture is stirred at r.t. for 40 h and then treated with 0.5 m of a 2
N sodi um car bonate sol uti on. The resul ting suspension is filtered and the
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to give the title conpound: Ms: [M1l]+ = 192; HPLC. FtRe

Example 72: 6-(6-Amino-pyrimidin-4-yloxy)-1H-indole-3-carboxylic acid _(3-trifluoromethyl-
phenyl)-amide (Methode A).

In a sealed tube, a solution of 50 mg (0.19 mMol) 6-(6-amino-pyrimidin-4-yloxy)-1H-indole-3-
carboxylic acid, 69.1 pl (0.56 mMol) 3-aminobenzotrifluoride and 128.9 ul (0.93 mMol) Et;N

in 1 ml DMF was treated with 131 pl (0.22 mMol) of propylphosphonic anhydride (ca. 50 % in
DMF) and stirred at rt overnight. The reaction mixture was directly purified by reversed
phase prep-HPLC (Waters system) to give the title compbund as its TFA salt: MS: [M+1]" =
414; HPLC: "tre = 1.78.

The starting material is prepared as follows:

Step 72.1: 6-Hydroxy-1H-indole-3-carboxylic acid methyl ester.

In a sealed flask, a mixture of 10.0 g (35.6 mMol) 6-benzyloxy-1H-indole-3-carboxylic acid
methyl ester (synthesized according to a literature procedure : M. Fedouloff and al. Bioorg.
Med. Chem. 9, 2001, 2119-2128), 2.26 g (35.6 mMol) ammonium formate and 3.78 g Pd/C
10% in 200 ml EtOH was stirred at rt for 1 h. The catalyst was filtered and washed with hot
MeOH. The filtrate was evaporated to give the title compound: MS: [M+1]" = 192; HPLC: P ret
=1.13.



= 1.13.Step 72.2: 6-(6-Chloro-pyrimdin-4-yloxy)-1 Hindole-3-carboxylic
acid nethyl ester. To a solution of 6.2 g (32.4 mwbl) 6-hydroxy-1

H i ndol e-Bocasdnsysli c acid nethyl ester in 50 nl acet onecTaB2065/m040%035. 7
mvbl) 1 N NaCH and 4.8 g (32.4 nmiwl) 4, 6-dichloropyrimdine were added. The
reaction mxture was stirred at rt for ?’L h during which time the product
preci pitate. The reaction m xture was ? [tered and the solid washed with
col d acetone/water 1:1 then Et20 to give the titIe corrpound whi ch was used

wi t hout f ~1-94. Step
72.3: 6 f pl 4- 2rbgxyiia aeid s met hyl
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6- (6-azi do- pyri m di n-4-yl oxy)-1 Hindole- 3-carboxylic acid nethyl ester,
1.4 g (22.1 mwl) anmoniumformate and 1.2 g Pd/C 10%in 65 m Et OH was
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conmpound: Ms: [ MF1l] += 271; HPLC. FtRe( = 0.69.

Step 72.4: 6-(6-Amino-pyrimidin-4-yloxy)-1H-indole-3-carboxylic acid methyl ester.

In a sealed flask, a suspension of 3.4 g (11.0 mMol) 6-(6-azido-pyrimidin-4-yloxy)-1H-indole-
3-carboxylic acid methyl ester, 1.4 g (22.1 mMol) ammonium formate and 1.2 g Pd/C 10% in
65 ml EtOH was stirred at rt for 1 h. The catalyst was filtered through a Celite pad and
washed with MeOH. The filtrate was evaporated to give the title compound which was used
without further purification: MS: [M+1]" = 285; HPLC: Ftret = 1.08.

Step 72.5: 6-(6-Amino-pyrimidin-4-yloxy)-1H-indole-3-carboxylic acid.

A suspension of 3.38 g (11.9 mMol) 6-(6-amino-pyrimidin-4-yloxy)-1H-indole-3-carboxylic
acid methyl ester and 5.04 g (118.9 mMol) LiOH-H,O in 136 ml MeOH/H,0 5:3 was stirred at
80 °C for 4 h. The clear solution was cooled to rt, acidified by the addition of 6.7 ml (178.0
mMol) formic acid, and concentrated under reduced pressure. The residue was diluted in
water and the formed solid was filtered and washed with water to yield the title compound:
MS: [M+1]" = 271; HPLC: Ftze = 0.69.

Example 73: 6-(6-Amino-pyrimidin-4-yloxy)-1H-indole-3-carboxylic acid (3-methoxy-phenyl)-
amide (Methode B).




Exampl e 73: 6-(6-Am no-pyrimdin-4-yloxy)-1 Hindol e-3-carboxylic acid

( 3- met hoxy- phenyl )- am de (Methode B).A solution of 50 ng (0.19 nibl)

6- ( 6- am nwopRyed/0Bi4n- 4- yl oxy) - 1H i ndol e- 3- car boxyl i ¢ acipdy/1B80800m30 0. 56
mvbl ) 3- met hoxyphenyl ami ne, 102.0 m (0.93 mwbl) NWM and 106 ng (0.22 mvbl)
HATU in 1 ml DV was stirred at rt overnight. The reaction m xture was
directly purified by reversed phase p‘r@b: HPLC (Waters systen) to give the
title conpound as its TFA salt: Ms: [M1l]+ = 376; HPLC. FtRef = 1-40.

met hyl - phenvP-ani de (Methode C). A suspension of 50 ng (0.19 nbl)
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Example 75: The following compounds can be obtained analogously to Ex. 72, Ex. 73 or Ex.
74.

NH OH

HPLC MS
R Methode | ftre .
. [M+1]
[min]

a) . J@u A 161 380
b) mF A 1.76 414
*\N
H




m xture was stirred at 60 OC for 3 h. The reaction mddle was diluted in
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The conbiwedo@v@easuc fracti onswere washed with brine,

Et OAc and wat er,

Na2SO4,

Ft Re,

hexane/ ferf-butyl -

[ MH1] +
nmet hyl et her/ hexane 1:1):

t lrem/ 182008 00403021

filtered, and evaporated. Purification via silica gel
chr omat ogr aphy (gradlent el ution,
led to the title conpound as a brownrsWsolld VS:
2.58; TLC(ferf-butyl-

Rf

Conbi f | ash

met hyl ether 8:2 to 4:6)
296; HPLC:
= 0.34. Step 76.2:

e- Benzyl oxy-i-nmet hyl -1 H i ndol e-S-carboxylic acid. A suspension of 2.06 g

(6.98 mwol) - bej
and 2.63 g (62.
overnight. The ¢
resi due was dily
formed white pré

1ZyT OXY+
78 mvol

| ear
ited in
2Ci pit at

S

I-nmethyl-1 H1nd
LiOHH20in 75
ol uti on \mas cool e
wat er and acidifi
e was col |l ected 1§

q

’%%yt

py filtr

[ e- S—carboxyl
OH/ \HRBLL:
ang_ co
he ‘&dd
atlmiy,

c acid

1 st
102ﬁ@$at

t M1 ]0f
washed

et hyl ester
rred at 60 C
ed. The

2 MHCI. The
M th water and

dried at 40 C uf
solid: Ms: [M+l]
H-i ndol e- S- car bq
mvbl ) 6-benzyl o

der

q u ocg|ve
+=, 282; HP*LC = 2.
)xyl?c aci d. hy sealed

\/

hi
28

1

gh vacu

4

the tit

l e con
12. ,Step

1

fl 3k,

1 A Al 2

a

\\\\\

P LBaobn

Jound as

3I’ISI g%dr

OO0

an off-white
DXy- i - met hyl - |
F 1.57 g (5.58

ammoni um f or mat ¢
h. The cat al yst

evaporated to gijve
0.

192; HPLC. F =
H- i ndol e- 3- car bg

np
LT ITe

» and 59
was fil

b he

85. St

yvliec 4
XAHHG

H ]
Tyt It

title c

acid-.

f\
T

/C 10%in

ep 7634 6-

rrmuourct=o

nquasgegc
- Chl

ol it on n'F
T “acT

or o- pyl’

. .C
L%,

3
sii%Q_

Qob 2

-e—ac
was

rt
i

2

u, IJZ0
stirre
The fi

sofPd:

14-yl oxy

1

Q \/h
LT O THVD

~

D

il

(8.37 mwol)
d at rt for 2
trate was
VE: [ MF1] +
- 1- et hyl -

e- hydr oxy-i - net K
mvol) 1 N NaCOH
The reaction m X

yI-IH4
and €935
ture wWg

ndole S
g (6.

1S stlrwed at

c acid
6- dBchl
or 2 h,

oxyli
1) 4,
rt f

«

in 20 1|
oropyr i
t hen ¢

M aceto
m Gbshe
concentr

ne, 10 m (10
ver e added.
at ed under

reduced pressure.
CH2Cl 2 (2 times).

HCl (-> pH 3-4)

and’ t he

The

Eye

resi due

Q)

lqueoys

o
resUTﬁ' g slurry

di luted in wa

acigifi
was ex

ter ang

ed; by 1

tracted

1l extract

he 2agdi
e

ed with
ion of 2 N
OQAc (3

times). The conf
evaporated to vyi
t he next step w
1. 68.

I HEG (0]4
el d .t he
t hél)

t

gani c

f

fr aC[d ons

tltleound
urtﬁeH Py i ficati

ere dri

A

g

on: BME:

IS a _bro

edove
wn sol i

[ Mi#d] |

NaZsa

filtered and
was used in
HPLC. Ft Re(

h)

F

H

e
N

F
F

2.21

490

Example 76: 6-(6-Amino-pyrimidin-4-yioxy)-1-methyl-1H-indole-3-carboxylic acid (3-trifluoro-

methyl-phenyh-amide.

In a sealed flask, a solution of 16 mg (0.038 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-1-methyl-

1H-indole-3-carboxylic acid (3-trifluoromethyl-phenyl)-amide in 1 mi NMP and 1 ml NH,OH

25 % was stirred at 120 °C for 2 h. The reaction mixture was concentrated under reduced

pressure and the residue purified by prep-HPLC to give the title compound as its TFA salt:
MS: [M+1]" = 428; HPLC: Ttge; = 1.87.

The starting material is prepared as follows:

Step 76.1: 6-Benzyloxy-1-methyl-1H-indole-3-carboxylic acid methyl ester.

To a solution of 2.33 g (8.28 mMol) 6-benzyloxy-1H-indole-3-carboxylic acid methyl ester in
20 ml DMF, 4.05 g (12.42 mMol) Cs,CO; and 1.03 mi (16.57 mMol) Mel were added and the

mixture was stirred at 60 °C for 3 h. The reaction middle was diluted in EtOAc and water,

and the aqueous phase was extracted with EtOAc (3 times). The combined organic fractions



Step 76.5: -fe-Chloro-pyrimdin®-yloxyVl-nethyl-IHindol e-S-carboxylic acid
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EtOH was stirred at rt for 2 h. The catalyst was filtered and washed with hot MeOH. The
filtrate was evaporated to give the title compound as an off-white solid: MS: [M+1]" = 192;
HPLC: "tge: = 0.85.

Step 76.4; 6-(6-Chloro-pyrimidin-4-yloxy)-1-methyl-1H-indole-3-carboxylic acid.

To a solution of 800 mg (4.18 mMol) 6-hydroxy-1-methyl-1H-indole-3-carboxylic acid in 20 mi
acetone, 10 mi (10 mMol) 1 N NaOH and 935 mg (6.28 mMol) 4,6-dichloropyrimidine were
added. The reaction mixture was stirred at rt for 2 h, then concentrated under reduced
pressure. The residue was diluted in water and extracted with CH.Cl, (2 times). The
aqueous phase was acidified by the addition of 2 N HCI (= pH 3-4) and the resulting slurry
was extracted with EtOAc (3 times). The combined organic fractions were dried over
Na,SO,, filtered and evaporated to yield the title compound as a brown solid which was used
in the next step without further purification: MS: [M+1]" = 304; HPLC: FtRet =1.68.

Step 76.5: 6-(6-Chloro-pyrimidin-4-yloxy)-1-methyl-1H-indole-3-carboxylic acid (3-trifluoro-

methyl-phenyl)-amide.

A suspension of 60 mg (0.20 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-1-methyl-1H-indole-3-
carboxylic acid in 2 ml dioxane was treated with 143.8 pl (1.98 mMol) SOCI, and stirred



HPLC. F = 1.85. Step 78.5: 6-(6-Azido-pyrimdin-4-yloxy)-1-ethyl -

H- i ndol e- 3-carboxylic acid. A mxture of 1.5 g (4.72 mvbl)

6- (6- chl ovo-2pywismizdi n- 4-yl oxy) -1 -ethyl -1 Hindol e- 3- carbwaptdoso@osd and
1.23 g (18.88 nmwl) NaN3 in 15 ml DWMF was stirred at 60 OC for 2.5 h. The
reaction mixture was diluted in EtOQAc 3hen washed with 2 M HC and brine.
The organic |ayer was dried over Na2SOf, filtered, and evaporated.

Conmbi - Fl ash Conpanion(tm (Isco Inc.) columm chronmatography (Si Q2; hexane

wth 2% AcOH / EtOAc 8:2 (r) 2:8) yielded the title conpound: MS: [M+l]+ =
325; HRurder pefleifoe2 . G regelegyn mixtge was evaporated under reduced pressure leading to
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Example 78: 6-(6-Amino-pyrimidin-4-yloxy)-1-ethyl-1H-indole-3-carboxylic acid (3-trifluoro-

methyl-phenyi)-amide.

Prepared as described in Ex. 74 from 50 mg (0.17 mMol) 6-(6-amino-pyrimidin-4-yloxy)-1-
ethyl-1H-indole-3-carboxylic acid and 31.3 ul (0.25 mMol) 3-aminobenzotrifluoride: [M+1]" =
442; HPLC: ftge = 1.93.

The starting material is prepared as follows:

Step 78.1: 6-Benzyloxy-1-ethyl-1H-indole-3-carboxylic acid methyi ester.




Prepared as described in Ex. 76, Step 76.2 from1.04 g (3.22 nwl)

6- benzyl oxy- 1-/sopropyl - 1 Hindole-3-carboxylic acid nethyl ester: [M1l] +
= 310; HRkG:200¢/dRe233 2. 38. Step 80. 3: 6-Benzyl oxy- 1-/ so- pcopp2004/004030

H i ndol e- 3-carboxylic acid (3-trifluoronethyl-phenyl)- am de. A suspension
of 100 mg (0.32 mwbl) 6-benzyl oxy-1-/s0-propyl-1 Hindol e-3-carboxylic acid
in 2 m dioxane was treated with 235 2% (3.23 mwbl) SOCI 2 and stirred
under reflux for 2 h. The reaction m xture was evaporated under reduced
pressure |eading to the crude acid chloride. To the crude acid chloride in
2 M NWepafbdagdestibetBinmdOI7E, Step (76ri forn@ @g¥I.hy ImMoi) 6-baezydmng-B3Hhddled-
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or gani c®; a®énn was successively washed with 2 M HCl, 2 M Na2C33, and
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4, 6-di chl oropyrimdine: | Ml]+ = 475; HPLC. FtRe = 3.00. Exanple 81: -
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- indole-3-carboxylic acid and 1.89 g (12.66 mMol) 4,6-dichloropyrimidine: [M+1]" = 318;

HPLC: gy = 1.85.

Step 78.5: 6-(6-Azido-pyrimidin-4-yloxy)-1-ethyl-1H-indole-3-carboxylic acid.

A mixture of 1.5 g (4.72 mMol) 6-(6-chioro-pyrimidin-4-yloxy)-1-ethyl-1H-indole-3-carboxylic
acid and 1.23 g (18.88 mMol) NaN; in 15 ml DMF was stirred at 60 °C for 2.5 h. The reaction
mixture was diluted in EtOAc then washed with 2 M HCI and brine. The organic layer was
dried over Na,S0,, filtered, and evaporated. Combi-Flash Companion™ (Isco Inc.) column
chromatography (SiOz; hexane with 2% AcOH / EtOAc 8:2 — 2:8) yielded the title
compound: MS: [M+1]" = 325; HPLC: "tgy = 1.97.

Step 78.6: 6-(6-Amino-pyrimidin-4-yloxy)-1-ethyi-1H-indole-3-carboxylic acid.

Prepared as described in Ex. 72, Step 72.4 from 1.06 g (3.28 mMol) 6-(6-azido-pyrimidin-4-
yloxy)-1-ethyl-1H-indole-3-carboxylic acid, 418.0 mg (6.56 mMol) ammonium formate and
349.2 mg Pd/C 10%: [M+1]" = 299; HPLC: Ftret = 1.00.

Example 79: 6-(6-Amino-pyrimidin-4-yloxy)-1-ethyl-1H-indole-3-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl)-amide.




trifluoronethyl-benzyl)-piperazine-1-carboxylic acid tert-butyl ester in
4.5 m dioxane. After 2 hours, the mxture is neutralized wth agqueous 2 M
NaOH. Thewpnreei/@pizat ed product is filtered, washed w t hpeatiBzoosmeoslr i ed.
The solid is then dissolved in CH2Cl12 /MeOH 5:1 and the CH2CI 2 is
evaporated of f under reduced pressure (Bg afford a suspension which is
filtered to give the title conmpound as beige solid: mp.: 194-197 0C. The
starting material is prepared as follows: Step 8 1.1:

e-fe-Chl oropyrim di n*-yl oxyVnapht hal ene-i -carbonyl chloride A solution of
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in 30 mmeEHEI480; }Thecr'é@eptizm.m xture is stirred at roomtenperature for

1h. The solvent is then evaporated off under reduced pressure to afford the
title conpound as a brown solid, which is used directly w thout further
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4-(4-(T Chl or o- pyr i m di n-4-yl oxy) - napht hal ene-1 -carbonvn-an no) - 2-
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carbonyl ] -am no}-2-trifluoromethyl -benzyl)-pi perazi ne-1-carboxylic acid
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m\vbl ) t ﬁrgreaj‘eééﬁﬂwscrr@éﬁelaéét?ﬁa@t%n 922 mMol) 6- benzylom/ 1-/80-

propyl-1H-indole-3-carboxylic acid methyl ester: [M+1]" = 310; HPLC: Flrer = 2.38.

Step 80.3: 6-Benzyloxy-1-iso-propyl-1H-indole-3-carboxylic acid (3-trifluoromethyl-phenyi)-

amide.

A suspension of 100 mg (0.32 mMol) 6-benzyloxy-1-iso-propyl-1H-indole-3-carboxylic acid in
2 ml dioxane was treated with 235.2 pul (3.23 mMol) SOCI, and stirred under reflux for 2 h.
The reaction mixture was evaporated under reduced pressure leading to the crude acid
chloride. To the crude acid chloride in 2 ml NMP, 60.3 pl (0.48 mMol) 3-
(trifluoromethyl)aniline and 534.2 ul (4.85 mMol) NMM were added. The reaction mixture was
stirred at rt for 2 h then diluted in water and extracted with terf-butyl-methylether. The
organic fraction was successively washed with 2 M HCI, 2 M Na,CO3, and brine, then dried
over Na,SQ,, filtered and evaporated. Combi-Flash Companion™ (Isco Inc.) column
chromatography (SiO,; hexane/EtOAc 95:5 — 6:4) yielded the title compound: MS: [M+1]" =
453; HPLC: "tge = 3.25.



mg ( 1 .36 mvbl) cesiumcarbonate in 5 m dry dioxane is heated under an
argon at nosphere at 700C for 3 h. The cool ed suspension is diluted with
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6- ( 6- ac ¢ifidcaomeatiogbenng|dpiperazine-1- carboxyllc acid tert-butyl ester in 4.5 ml dioxane. After 2
hours, the mixture is neutralized with aqueous 2 M NaOH. The precipitated product is
filtered, washed with water and dried. The solid is then dissolved in CH,Cl, /MeOH 5:1 and

the CH,Cl, is evaporated off under reduced pressure to afford a suspension which is filtered
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to give the title compound as a beige solid: m.p.: 194-197 °C.

The starting material is prepared as follows:

Step 81.1: 6-(6-Chloropyrimidin-4-yloxy)-naphthalene-1-carbony! chloride

A solution of 571 pl (6.66 mMol) oxalyl chloride in 15 ml CH,CI, is added to an ice-cooled
solution of 1 g (step 25.1; 3.33 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-naphthalene-1-
carboxylic acid and 10 pl DMF in 30 ml CH,Cl,.. The reaction mixture is stirred at room
temperature for 1h. The solvent is then evaporated off under reduced pressure to afford the

titte compound as a brown solid, which is used directly without further purification.

Step 81.2: 4-(4-{[6-(6-Chloro-pyrimidin-4-yloxy)-naphthalene-1-carbonyll-amino}-2-

trifluoromethyl-benzyl)-piperazine-1-carboxylic acid teri-butyl ester

A solution of 1.15 g (2.89 mMol) 6~(6-chloropyrimidin-4-yloxy)-naphthalene-1-carbonyl
chloride in 20 ml CH,Cl, is added to a stirred solution of 922 mg (2.51 mMol) 4-(4-amino-2-



4-yl oxy) - napht hal ene- 1-car boxylic acid

[4-(4- et hyl - pi perazin-1-ylnethyl)-3- trifluoronethyl-phenyl]-amde in lieu
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H m 3.57 (2 H s) 579 ( 1 H, d, J=I®+Hz) 6.86 (2 Hs) 7.39 ( 1 H, dd
J=9.2, 2.5 Hz) 7.62 ( 1 H dd, J=8.1, 7.1 Hz) 7.70 ( 1 H d, J=8.3 Hz)
7.76 ( 1 H, dd, J=7.3, 1.3 Hz) 7.77 ( 1 H d, J=2.5 Hz) 7.99 ( 1 H, dd,
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Example 82: 6-(6-Amino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid (4-piperazin-1-

vimethyl-3-trifluoromethylphenyNamide

A solution of 260 mg (0.39 mMol) 6-(6-acetylamino-pyrimidin-4-yloxy)-naphthalene-1-
carboxylic acid (4-piperazin-1-yimethyl-3-trifluoromethylphenyl)amide in 2 ml HCl 4 M and 2 ml
MeOH is heated‘at 50 °C for 16 hours. After cooling, the solution is neutralized with 4 ml NaOH
2 M and the resulting suspension is filtered and washed with H,O. The solid is then dried under
high vacuum. Column chromatography (SiO,; CH,Cl,/ EtOH/ NH; 90:9:1) gives the title

compound as colourless solid: mp.: 123-128 °C.

Example 83 : {6-[5-(4-Piperazin-1-yimethyl-3-trifluoromethylphenylcarbamoylnaphthalene-2-

vioxylpyrimidin-4-yl}carbamic acid methyl ester

This compound can be obtained analogously to example 81, utilising methylcarbamate in lieu

of acetamide in the step 81.3. Beige solid: m.p.: 138-148 °C.

Example 84 : 6-(6-Acetylamino-pyrimidin-4-yloxy)-naphthalene-1-carboxylic acid [4-(4-

methyl-piperazin-1-ylmethyi)-3-trifluoromethyl-phenyll-amide




yl methyl)-3-trifluoronethyl phenyl]amde in |ieu of

6- (6-acetyl am no- pyri m di n-4-yl oxy) - napht hal ene-1 -carboxylic acid

(4- pi per axoneds/osyisaet hyl - 3-tri fl uoronet hyl phenyl ) am de. pCahB200S/@e®®3000WdeEr :

m p.: 185-189 0C. Exanple 89: (6-{5-[4-(4-|sopropyl-piperazin-1

-yl methvD-S-trifl uoronet hyl - phenyl car bgnoyl | napht hal en-

2-yl oxy}-pyrimdin-4-yl)-carbam c acid nethyl ester This conpound can be

obt ai ned anal ogously to exanple 8 1, utilising 4-(4-isopropylpiperazin-

1-ylmethyl)-3-trifluoronethyl phenylamne in |ieu of

4- ( 4- anfiticampeurtd eeorkerabiained araiogausly tpiepemalei He Lilisingd (Borsthyleipatazin-1-

tert-b t {0 t lieu of

tert bl L&ﬁdﬁéthﬁﬁtsﬁt@flud}oﬁk@?;pgén%oq@%ﬁn gi(gé@é Al 'D%Iﬂ%efo%fﬁg}l Sehdy ) el ¢

90 : 7- q;&rmeeyk@aﬁbmhwd mrﬁbuiyl@spermv\)e St@b&bﬁnﬁelgﬂ@owd%rar boxyl ic acid
4- (4- et t,h i

En Xg o R @Mﬁ%%&%%@mﬂé&ﬂ”@ Yk 3 i 5] 2198 9RL (L - R$BY o ANL PR 44 (4

7- ( 6- cHHi,aldyJp9.2] BiddHa)-7481y(1d%k\s) 7itslo(dH, mid| VFR0A7.2 & @XAR (14, alc /€8.6 Hz) 7.78

[4-(4- yd e hy % anvd ] 7 ny
(0.81 m Jagéﬂiﬁa’ééé”]%% n%ﬁ%g)(f%&(;rw%] (g@gﬁ%lgn%fﬂ ci)lgl-xanﬁ%eanéell‘-’z 5-
di yl )bl(s[rdlsplae%y(lmhmﬁdpﬂnme]A} 1 Hz) Bet8((0 H) $PB0.68M41 H, s) 10.96 (1 H, s).

t hs(di benzyl i deneacet one) di pal | adium 248 ng (0. 75 nmivbl ) cesi um car bonat e
in 3 mM dry dioxane is heated under an argon atnosphere at 70Q0C for 3 h.
The coc&‘mhpﬂelSﬁeeméﬁ—;emmo@ydnidm-e@lowi hephéttadene-1-catbexdid achifii(émeathy- t he

resi due |s dl S C i s evaporated off under reduced
pressure =B de 5 odtic AR i s chromat ographed by reversed
phase Nﬂhﬁcqﬁﬂapdjumcmemttmr)btalyeceladalngousa/ftb examelet 323 utibsitg O6-acdthasitadr at ed

Na d 6) : d
e Py - pR bt Gef TR Boadh At SRe Sl bBeradt AN & 45 ¥ 4
H, (Zjdd  triflaerSm@8hyl- 6hé3§l J-aidbinHiz) o’ﬂ.656—a(:%tédlamima)p%mﬁdg@;ﬁloﬁ na;bhthé@@e-?l@ Hz) ad
7.7 1 H J=9 16 Hz) .7.75 L J=9, 2TdE) 299, ¢ L H,
To82, cortiule aq Upgait-gfynh it sty prsiientod; Coifusds Buber 1y 55
inggd NMR@DM@&BJ) &w&ﬁ 2(1% (BIH @) 2J29028:% Hzhi, ) 836(- 2|14H4I g)m% 53r(£ gﬂ, s); s)
ol 1 owss 75(h 80770 Al ek b B bgh Thilcithp-8% PakoFL T SokLtri Lo i 73
pe-4- Camﬂc’fxvd) (pHa@Iﬁ8[34H£)4? TethM| @d Rerazi.3 Hz) 7.77 (1 H, d, J=2.5 Hz) 7.99 (1 H,

1- Irreth t r’i f1 uor omret hyl - phenvn- a
==y Jy8612Hz)806(1H Jy81sz)806(1rp-ldJ1OHz)823(1HdJ—81Hz)

8.24 (1 H, s) 10.83 (1 H, s)

Example 86: (6-{5-[4-(4-Methyl-piperazin-1-yimethyl)-3-trifluoromethyl-phenylcarbamoyl]-

naphthalen-2-yloxy}-pyrimidin-4-yl)-carbamic acid methyl ester

This compound can be obtained analogously to example 81, utilising 4(4-methylpiperazin-1-
ylmethy!)-3-trifluoromethyl-phenylamine in lieu of 4-(4-amino-2-trifluoromethyl-benzyl)-
piperazine-1-carboxylic acid tert-butyl ester in the step 81.2. and employing
methylcarbamate in lieu of acetamide in the step 81.3. Colourless powder: 'H-NMR(DMSO-
de): 6 ppm 2.15 (3 H, s) 2.24 - 2.47 (8 H, m) 3.57 (2 H, s) 3.68 (3 H, s) 7.38 (1 H,s) 7.47 (1

H, dd, J=9.2, 2.3 Hz,) 7.66 (1H, dd, J=8.2,7.3 Hz) 7.72 (1 H, d, J=8.6 Hz) 7.80 (1 H, d, J=7.0
Hz) 7.88 (1 H, d, J=2.3 Hz) 8.01 (1 H, d, J=8.21 Hz) 8.09 (1 H, d, J=8.2 Hz) 8.22 - 8.31 (m,2
H) 8.46 (1 H, s) 10.86 (1 H, s) 10.90 (1 H, s)

Example 87: 6-(6-Acetylamino-pyrimidin-4-yloxy)naphthalene-1-carboxylic acid {4-(4-

isopropvlpiperazin-1-ylmethyl)-3-trifluoromethylphenyllamide




A mxture of 1.95 g (5.5 mwbl)

7-(6-chl oro-pyrimdin-4-yl oxy)-i soqui noli ne-4-carboxylic acid (Step 93. 2),
1.5 g (5.w0 20idnlsy234 PCT/IB2005/004030

4- (4- et hyl - pi perazi n-1-yl nethyl)-3-trifluoronet hyl phenyl am ne and 6.42 ni
(46.2 mwol) triethylamne in 50 mM dry DWVF is heated under an argon

at nosphere at 50 C. A solution of 5. 4“?@'(8. 2 mvbl) propyl phosphonic
anhydride is then added. After 2 h, the reaction m xture is poured onto an
aqueous solution of NaHCO3 and stirred at O OC for 1 h. The suspension is

t hen fi IThieroeehpobyd tar) bandtaired swlagdusieil eisenpls 8dl) mmahgéd4iimp®bﬂ2@iﬂérwm 5:1

or oduct Tl ek SRR TERTBy SR Bl e RS B Fo b ek o e i g,

af ter neiperadiries btamoxyic tabidstattibuat esteric seapud1 Bla;bmellow\h&y$tamm@saﬂmirrpmmd as a

or ange i?% q Exanple 91 :

(6-{4-r 4 ﬁ/e h pi perazin-1-yl methyl)-3-trifluoronethyl-phenyl carbanovni

soqui nolin- 7-yl oxy) pyrimdin-4-yl)-carbamc acid methyl ester This

conmpound can b.. b 3|ned analoqo sl

met hy| c &X'k S A R R 2O AWRCOVEERRHISRY- d ppm

(231a (3p|der€fz)n z-vRﬁethyl)ZBI%‘ILﬁ)ﬂorhbthtﬂl))h&yﬁﬁmdeZ 43 (4 H m 3. 577g 2(H1 sH) 5669

S . ,

J=9.1 , Q!S@onzraouvfﬁ 58 ge fgﬁ,'ne&oﬁr?ahﬂggvﬁy Of@rw? 53, w}@s'@g O 4, 9=2.5 Hz)

g- 24 ( écéiylai’nmobyﬂmﬂd|d‘-|l-)ylo3<y§3|46;§htﬁaléﬂ1e~ﬂcar~b69ylﬁa‘d?d)[4€t44§)p('opilyld1berdzm~ll 1 Hz)
g(r)rpl eymethﬁ ﬁ'fﬁéﬁ{qg'betwi’h%ﬂya?rﬁ"d& ' F%L?/‘JE 63% '?iB'l”Pr?éé "E‘d&!‘a‘?ﬁ'{i’@n c aC|)d

Ex

[4-(4- Wﬂbﬂ%h@lbﬁ@ﬂ%étb@xyhﬂ;'a‘ddr(ﬁid‘béréarﬁi&Méthmttﬂﬂmirwbthylpmwmw@l de This

conmpound, can be obt ai ned gusly to exanple 82, utilising

7-(6- ac%“&ﬁ?%%‘b & nto %ﬁgoéi -i soqui nol i ne- 4- car boxylic acid

[ 4- (4- met hyl ~pi perazin-1 yI met hyl ) 3- trifluoronethyl-phenyl]-am de

(exanmple 90) in |ieu of 6-(6- qcet Ianln? g r d n-4-ylo - napht ha ene-1

- car box¥ .ﬁo-n. -no-1k-(4 5 QRIORYIMPIDE!S N O QLRI ]-_,‘_=io.u=o de

(exanpl ﬂaﬁﬁthalel?@' ﬁo%@bbmwdﬂﬂm@ﬂfoarm améh%tﬂ\ﬂ%sfé@ 1H' NNR( DVBO- d6) d ppm

215 (s 31 2 C dogit b e d 058505

H 7.67 'SﬁOﬂTPOGJH? CQ“P&C’{?WQ’F" angilogoysly ig ’?”PB9§1’2¥6“'(“§‘9 41(4Pﬁ°% ipgfazin= 9 4

Hz, 1 H)1 ﬁmgﬂwy()%rtrlﬂud%maﬂ"@l%héﬁylaﬂmné')ln el &F14- (Aﬁamihobﬁ trﬁ&@r@méﬂw enzyl)-

7-(6- Am no-pyrimdin-4-y y)-1soqui nol i ne-4-carboxylic a

[5-tert pm@(%lnezjfgtborggrﬂc%@ﬁ Wﬁ?ﬂ ingten gt gZ%nd gmg)lloimgmed}éylcarbamate in

lieu of acetamide in the step 81.3. Colourless powder: m.p.: = 175-178 °C.

Example 90 : 7-(6-Acetylamino-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid [4-(4-methyl-

piperazin-1-yimethyl)-3-trifluoromethyl-phenyl}-amide

A mixture of 300 mg (0.54 mMol) 7-(6-chloro-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic
acid [4-(4-methyl-piperazin-1-ylmethyl)-3-trifluoromethyl-phenyl}-amide, 47.7 mg (0.81 mMol)
acetamide, 18.7 mg (0.032 mMol) (9,9-dimethyl-9H-xanthene-4,5-
diyhbis[diphenylphosphine], 10 mg (0.0108 mMol) tris(dibenzylideneacetone)dipalladium,
248 mg (0.75 mMol) cesium carbonate in 3 ml dry dioxane is heated under an argon
atmosphere at 70°C for 3 h. The cooled suspension is diluted with water, filtered (hyflo) and
the residue is dissolved in EtOAc. The solvent is evaporated off under reduced pressure to
afford the crude product which is chromatographed by reversed phase MPLC (Btichi
system), yielding, after neutralisation with saturated aqueous NaHCO;, the title compound as
a beige solid: "H-NMR(DMSO-de): 5 ppm 2.13 (3 H, 8) 2.15 (3 H, 5) 2.33 (4 H, s) 2.36 - 2.42
(4 H, m) 3.43 (1 H, ddd, J=13.93, 6.98, 5.05 Hz) 3.57 (2 H, s) 7.67 (1 H, d, J=0.76 Hz) 7.72
(1 H,d, J=9.16 Hz) 7.75 (1 H, dd, J=9.09, 2.27 Hz) 7.99 (1 H, dd, J=8.21, 1.52 Hz) 8.08 (1



49.0 ng (0.089 mwol)

7- (6- Azi do- pyri m di ne-4-yl oxy) -i soqui nol i ne-4-carboxylic acid [5-tertbutyl
- 2- (4-i sopoapydospizenyl ) - 2H pyrazol - 3-yl ] -ani de is di ssolpegdB2aos/bosdo MeOH
and submtted to hydrogenation over 12 ng Raney-Ni ckel at atnospheric
pressure at rt for 4 h. After conpletign the reaction mxture is filtered
over a pad of celite and concentrated E% give the title conpound: mp.:
131-133 0C, Ms: [M+l] + = 522. The starting naterial is prepared as
follows: Step 93.1 : 7-Hvdroxy-isoquinoline-4-carboxylic acid 2.5 g (12.3
mvbl ) 7 Mpt RO HAGRA (10| d)e=4-7d A 838 (11 dH,af; /d9.d6 izl Bsi®aR - di, UR0.80 Hm)
HBr / HOAc (33 % W ) 0. O.i d . sThe reaction mxture i s warned
to 130 %Bét@ 5"§)e%ﬁ%gpguﬁ)efo'% {gg@ﬂ@aﬁg 531 | owed to cool to anbient
tenperature. Al volatiles are renoved under reduced pressure and the
remai ni ng crude product is used without further purification for the next
step. Slstgding.mateiay INEBREIARN PYAYE ne- 4- yI oxy) - i soqui nol i ne- 4- car boxyl i ¢
aci d 2. i dol2.73(6rdMMo-phrithidin axyiovy$-Bauinolined-cdrborylib axid (A q4-amdttylar e

di ssolved 1 n_60 of an 1 M aqueous solution of NaCH are
added, PigeragRelvIAY : A-BNEE chl or opyri mi di ne. The reaction
I's stirRGix@ie amt?@@g yrikRidm-adxgasiqireline-4r@nosgltit aoiter

reduced pressure. T gs'Fi@R?;(ercgfj@gussol tion, i cidified with 1M
aqueous (Siep 932hel § @&p{ginﬁ\jolg/éﬁ%@gﬁ@ﬁ-&ﬂemqrgbj—é('lrge%hylﬁggr U(S’&‘lm?tﬂ}"é i sol ated by

filtrat L&Hé% IWRBESHd & apaat@elymmiol) irictiglishminwat iarsoanickrg Diilishedisd Uridgharvacuum
at 60 0OC. gtep 93. 3:

7- ( 6- ChP&I8-35yPshieER AU G ARG Gift Mbi& A MR RIPBYRNASPRRTYF PRRYYYE 1S (5.5
VDl ) 7 {ef-dabar AP erH, Mhdlidagtid @y )s psipewi bl dnnendoaasdiotion ¢fN=HO@L ar e
suspended in CH2CI 2 and 0,57 m eé‘g 6 m\bl ). ox%l %I hl ori de ere added. The
react i oANG stirekat Gs1G for dd- JRASHSRRFICD,S Hep eted (NG PaY thesAifspydye s

t enper aljidEQvaNF GOREANEOALRY THORIveheld uvapbrafcRisEiliRler TdtRicee prRissumRdo cr ude
product Is used without further purification fo 5—%6 next stenp. .%.eg 93. 4:
7- ( 6- ChRBPE-pyHHePEdHeL Whigh 5RpTiEd By RVARed base oe Svaient: vielaing,

[ 5- t er t Zhut ¥l tridaion WA RERRNed RRESIUS)NAHEDY hitg tle Sorvbuntiad seftabg@sdlidl . 5
mvbl ) 7-(6-Chl oro-pyrim di ne-4-yl oxy)-isoqui nol i ne-4-carboxyl choride are
dissolved in 4 mM CH2ClI2 and a solution of 0.4 g

5-tert - Ryt yvbieZo1( AsiiS PRI Mk RBBRM - RyihiRMnAZ Qkrifluoromethyl-phenylcarbamoyil-

isoquinolin-7-yloxy}-pyrimidin-4-yl)-carbamic acid methyl ester

This compound can be obtained analogously to example 90, utilising methylcarbamate in
lieu of acetamide. Beige solid: "H-NMR(DMSO-ds): & ppm 2.15 (3 H, s) 2.29 - 2.35 (4 H, m)
2.36-243(4H,m)3.57 (2H,s)3.69(3H,s)7.43 (1H,d, J=1.0Hz) 7.72 (1 H, d, J=8.5
Hz) 7.75 (1 H, dd, J=9.1, 2.4 Hz) 7.99 (1 H, dd, J=8.6, 1.1 Hz) 8.09 (1 H, d, J=2.5 Hz) 8.24
(1H, d, J=2.1 Hz) 8.34 (1 H, d, J=9.2 Hz) 8.45 (1 H, d, J=1 Hz) 8.80 (1 H, s) 9.43 (1 H, d,
J=0.5 Hz) 10.86 (1 H, s) 10.99 (1 H, s).

Example 92: 7-(6-Amino-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid [4-(4-methyl-

piperazin-1-ylmethyl)-3-trifluoromethyl-phenyl}-amide

This compound can be obtained analogously to example 82, utilising 7-(6-acetylamino-
pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid [4-(4-methyl-piperazin-1-yimethy!)-3-
trifluoromethyl-phenyl}-amide (example 90) in lieu of 6-(6-acetylamino-pyrimidin-4-yloxy)-
naphthalene-1-carboxylic acid (4-piperazin-1-ylmethyl-3-trifluoromethylphenyl)amide
(example 81). Pale yellow powder: m.p.: 119-122 °C; 1H-NMR(DMSO-d6): 5 ppm 2.15 (s, 3
H) 2.23 - 2.46 (m, 8 H) 3.57 (s, 2H)5.90 (s, 1 H) 6.95 (s,2 H) 7.67 - 7.77 (m, 2 H) 7.97 -
8.11 (m, 3H) 8.26 (s, 1 H) 8.33 (d, J=9.4 Hz, 1 H) 8.80 (s, 1 H) 9.44 (s, 1 H) 11.01 (s, 1 H).



3-ylam ne (described for exanple in GB 0500435.3; 1.5 mwl) and 76 M (1 .7
mvbl ) pyridine dissolved in 4 mMl CH2Cl 2 are added dropwi se at rt. The
reacti on wesddospsd for 1.5 h at rt and then concentr at edTuBzies/osesiuced
pressure. The residual crude product is purified by flash chronmatography
(Si @2, CH2Cl 2/ MeOH, gradient 0-8 % MeQH) to give the title conpound as a
yel l ow solid. Step 93.5:
7- (6- Azi do- pyri m di ne- 4-yl oxy) -i soqui nol i ne-4-carboxylic acid
r5-tert-butyl-2-(4- isopropyl-phenyl)-2H pyrazol -3-v p-am de 128.0 ng (0.24
mvbl) 7-(6- Chl oro- pyri m di ne-4-yl oxy) - i soqui nol i ne-4-carboxylic acid
[ o Ler ! bt o s hSRRLBRMBENKL 4 B2 al ool 400 derchuddsaol ved
in5m" ard _ NaN3 are added i n one portion at rt.

: - . : $ 1 5 h at 70 C and then concentrated

uper SSUSHi 05&@&9?@8&“’5‘?2‘899&)‘*@@“@%‘%?%’3%€“§’ FRet e

Conpoundutab-2d4ympm;wl -plugriyé)-2HerprapolS-Phamide is dissolved in 5 ml MeOH and

7-(6- A

(5. tort SRaTa SRS g S 2R R RE A Lo B BRARLC ot iop £
corrpoundftescqmm;ﬂepiwnétje reactiomrdgyretiofilered 98enss panyof ceht.e and concentrated to give

5- '.tert ?)%tt}{'eég%g@ uI%{pg:- BE?‘%{)’)’C; K ﬁ%[ﬁzi)lsﬁ.' ylamne: mp.: 124-126 C

7 (6 Met hyI am no- pyri m' di n- 4-yl oxy) -i soqui nol i ne-4-car boxylic acid
(4f|uo trlf mde 490 ng ( 1 .0 mwl)

7-(6- Chrro? startmrgl tgﬁélqg&tel oxy‘fégﬁg?éﬁslanol i ne-4-car boxyl ic acid (4-fluoro-3-
trifl uoStmﬂ&Wl? IyEop- hse@mndmeaﬁ—earbomnedldw th a solution of nethylanmine in
EtOH (33 % T r r I ent
tenper t 6 (e P TaNE B EREh Bl Aoyl Rl SREokel 1T 10 RO
remai ni @B %rwtqienq)ﬁ Sduid.Csistatided cithet reatticashixahe Mm@daphﬁo (SiiroR2 sealed

CH2Cl 2/ MeCH,, ..gr.adi.ent  1-8 % Me i |.I ow
sol i d: R{{EDF? th'égﬁigﬁ aB(a"’e% Wﬁrkge é%p‘%’ﬂﬁurte M ?OIgtﬂé@Qrtégrgmg)?eqa%N%r epar ed
as fol | eskice@peagps@B.ahd the remaining crude product is used W|thout further purification for the

7-(6- Chlng)rdos-té)&/ri m di n- 4-yl oxy) -i soqui nol i ne-4-carboxylic acid (4-fl uoro-3-

Step 93.2: 7-(6-Chloro-pyrimidine-4-yloxy)-isoquinoline-4-carboxylic acid

2.3 g (12.3 mMol) 7-Hydroxy-isoquinoline-4-carboxylic acid are dissolved in 60 ml acetone
and 27 ml of an 1 M aqueous solution of NaOH are added, followed by 1.9 g (13.2 mMol)

4 6-dichloropyrimidine. The reaction is stirred at ambient temperature for 12 h and acetone is
removed under reduced pressure. The remaining aqueous solution is acidified with 1M
aqueous HCI. The resulting yellow precipitate of the product is isolated by filtration, washed

repeatedly with cold water and dried under high vacuum at 60 °C.

Step 93.3: 7-(6-Chloro-pyrimidine-4-yloxy)-isoquinoline-4-carboxyl choride

1.6 g (5.5 mMol) 7-(6-Chloro-pyrimidine-4-yloxy)-isoquinoline-4-carboxylic acid are
suspended in CH,Cl, and 0.57 ml (6.6 mMol) oxalyichloride are added. The reaction is then
stirred under reflux for 2 h , cooled to ambient temperature and concentrated under reduced

pressure. The remaining crude product is used without further purification for the next step.

Step 93.4: 7-(6-Chloro-pyrimidine-4-yloxy)-isoquinoline-4-carboxylic acid [5-tert-butyl-2-(4-

isopropyl-phenyl)-2H-pyrazol-3-yl}-amide




trifluoronethyl-phenvO am deThe title conpound is prepared in analogy to
Step 93.4. from 7-(6-chloro-pyrim dine-4-yloxy)- isoquinoline-4-carboxyl
choride am0 2dedidsemsno- 3-trifl uoronetyl - phenyl ani ne. Exanple/Btis5/004030

7- (6- Met hyl am no- pyri m di n-4-yl oxy) -i soqui nol i ne-4-car boxylic acid (3-
trifluoronethyl-phenvD am de The title conpound is prepared in analogy to
Ex. 95 from 3-trifl uoronethyl - phenyl afdre: m p.: 205-208 0C, Ms: [M+l]+ =
440. Exanple 97: The foll owi ng conpounds can be obtained in anal ogy to
Exanple 93 (Q = H or Exanple 95 (Q = CH3) starting from

6- (6-chi. ng;qmsrmmglvqe%mb@xpy)lnftﬂrpémw@moa;umamemwboml ohorite 4rst ep 81. 1)
gggoiggglgﬁggﬁﬁz %‘3—1@%?2 ap re‘? szso ution o(f%ezf Crg testq)uty? 2- (3 -ISO ropyl pHenG% 2-H-

6-(2- Chil\pr @Melnﬁihgl(dbsﬂnbfécﬂélrBwbléwmmmusﬂe 1,50V N 76 phEi TIm(V)
trifluoroneth Jl gpenv am de To O.
ig90

e”- chl onyidiper Ain 4 Ny GiHoAhyre ﬁa(iﬁﬁ %@P&/ﬁ@ gt %EP%W'?WS@F&'{ rgd Ty ded ot ( 3. 49
m\bl ) Ssididp boudBtprdtin® plEifedmay ( 1
e mé?%ﬁ%\é%oﬂ%t%d afddri r&ﬁl’ce&p;é)s(sme (T8 r ‘)1 A p’ﬁcgbs 0w r]plhc adgﬁs)'/ (e
are addfwhchhc&pm@@rapw f%@zlc*r‘eoéf’(M?@H Ef?é“erﬁtf?t%/"év"?@"'% '\é%IR‘Fﬁ % wat er and
Et CAc, eparated off and extracted twice with Et OAc. The
organi céwy(gﬁg%g%zyen\jva&g%g&éwth water and brine, dried (Na2SO4) and
concentrated after addition of SiQG2. The resulting powder is put on top of

a Si g&h% (7%% ﬁr%@mg W oxy @ qulrolife-S LERRMAR dcid BLididdnnp il

hexane/ ErOAC nd crystallized fromhexane: M5 [ Mtl] += 460/ 462;
TLC( hexm@a@@n\m -2hy- DVFGZO4:3fVﬂ'i3ﬂmd¢-IPLC A = 17.3.The starting material is

prepar eﬁ’%?ﬁ n{go¢§|)| ARMoB7S ?ﬁor% pﬁin{l&ngll-ﬁéﬂf)-i&bbblﬂblmem éabbbﬁylllcfa@ld [5-tert-

pyl ) -nap elcabo Ic acid A mxture of

2, 4-di chlIJt@IFZ}(‘bb‘Bm)ﬂ@DYirn’f@nyli 2epygpzoB 3 IrAmiRs ag Wﬁ%\@ﬁtla ﬁfsﬂa'H%ME@@ﬂ@ 0 mg
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are sus etone. Then 20 m of N NaOH i n H20 ar e added.

Aft er 176 °@tandthent deacerisated Nn@fﬁwuﬂeﬂmﬁ%%"%tﬁﬁé@ﬁ'ﬁj%'Gr@’@@rﬁ‘l’U%F 1 N HC in
H20 and HISVRDURBIRlidrABE & MEGHYRSJMRIhA t h
wat er an%?t?;‘}eoe@a %Cthdémﬁ}ag%gﬁﬁf a?qc%onczent rat gd E)artl ally to yield the
cryst al liflmeortpaung asenystlowdsolivs: [ M+ 1] 317; HPLC. AtRei = 14.0.

Example 94: 7-(6-Amino-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid [5-tert-butyl-2-(4-

fluoro-phenyl)-2H-pyrazol-3-yl}-amide
The title compound is prepared in analogy to Ex. 93 using 5-tert-butyl-2-(4-fluoro-phenyl)-
2H-pyrazol-3-ylamine: m.p.: 124-126 °C; MS: [M+1]" = 498.

Example 95: 7-(6-Methylamino-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl)-amide
490 mg (1.0 mMol) 7-(6-Chloro-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl)-amide are treated with a solution of methylamine in EtOH (33 % wt)

at rt. The reaction mixture is stirred for 1.5 h at ambient temperture. It is then concentrated
under reduced pressure and the remaining crude product submitted to flash chromatography
(SiO», CH,Cl,/MeOH; gradient 1-8 % MeOH) to give the title compound as a yellow solid:
m.p.: 255-257 °C; MS: [M+1]" = 458.

The starting material is prepared as follows:
Step 95.1: 7-(6-Chloro-pyrimidin-4-yloxy)-isoquinoline-4-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl)-amide




Exanpl e 99:
{4-[5-(3-Trifluoronethyl - phenyl car banoyl ) - napht hal en- 2-yl sul fanyn-pyrimdin
-2- yl)-ocsokhasizomei d tert-butyl ester A solution of 77@cmgB£004/004630 mvbl )

6- (2- chl or o- pyri m di n-4-yl sul fanyl ) - napht hal ene-1- carboxylic acid
(3-trifluoronethyl-phenyl)-amde in 10_nl dioxane is degassed repeatedly by
evaporation and flushing with N2. Then 8418 mg (2.5 mvbl) Cs2C38, 60 ng
(0.10 mwol) 4,5- bis(diphenyl phosphi no)-9, 9-di net hyl xant hene, 3 1 ng (0.034
mvbl) tris(dibenzylidenaceton)dipalladium(0) and 235 ng (2.0 nbl) carbanic
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hexane/ BEt.©A209208 *@ridSt Ive- 1]+ k40.conpound el uated with hexane/ EtQAc 9:1 (r)
3:2: Ms: [M+l] = 541; HPLC. AtRe, = 15.5. Exanple 100:

6- (2- Am no-pyri m di n-4-yl sul fanyl ) - napht hal ene- 1-carboxylic acid (3-
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(Combi Fl ash; CH2C! 2/ Et 0O crystallization from hexane
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K/O 592 ylmethyl)-phenyl]-2H-pyrazol-3-yl}-amide
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6-(6-Methylamino-pyrimidin-4-yloxy)-naphthalene-
1-carboxylic acid [5-tert-butyl-2-(3-
dimethylcarbamoyl-phenyl)-2H-pyrazol-3-yl]-amide

Example 98: 6-(2-Chloro-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid (3-

trifluoromethyl-phenyl)-amide

To 0.92 g (2.90 mMol) 6-(2-chloro-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid, 436
ul (3.49 mMol) 3-trifluoromethyl-aniline, 4.12 ml (29.6 mMol) EtsN and 153 mg (1.25 mMol)
DMAP in 15 ml DMF, 3.56 ml (6.1 mMol) propylphosphonic anhydride are added dropwise.

After 1 h at rt, the mixture is poured into water and EtOAc, the aqueous phase separated off

and extracted twice with EtOAc. The organic layers are washed with water and brine, dried

(Na,S0,) and concentrated after addition of SiO,. The resulting powder is put on top of a
SiO, column (hexane/EtOAc 9:1). The title compound is eluted with hexane/EtOAc 9:1 — 2:1

and crystallized from hexane: MS: [M+1]" =

HPLC: Atge = 17.3.

460/462; TLC(hexane/EtOAc 2:1): R; = 0.21;



7.70 (s, 1 H 7.96 (d, J=2.3 Hz, 1 H 8.10 (d, J=5.5 Hz, 1 H 8.16 - 8.23
(m 1 H 8.45 (dd, J=GA 2.5 Hz, 1 H 853 (s, 1 H 866 (d, J=59 Hz, 1 H)
9.01 (d, Wwe2odb/dsa2341 H) 11.06 (s, 1 H 11.26 (s, 1H) . TlreTaszwsboagsonat eri al
is prepared as follows: Step 103. 1:
6- (6- Chl or o- pyri m di n-4-yl oxy) -i soqui ngl i ne- 1- carboxylic acid 40 m (20
mvbl) of a 0.5 Msolution of sodium ne hyI ate in MeCH are added to a
suspension of 1.9 g (10 mwbl) 6-hydroxy-isoquinoline-i-carboxylic acid (CAS
174299- 07 1) in 50 M MeOH and sonicated until a solution is obtained. The
sol ventThessterien reataRlisarresagrifas falavs esi due is dried in high vacuumfor 4 h
- i I%;chdc and a sol ution
added. The
react i O%W?Ftkrteu?fé 544 mr‘\/lo@d2 étdlqhwﬂﬂpvrmdmeaﬂ Ui2eg (8o# miMpIYB-niEhepio| ve]rrt is
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an ice-cooled solution of 1.54 ¢ (5 1 mvbl )

6- (6 ' oRy0uE @ﬁﬂlrr%uh 3 _ R e peld

h. The & erat ed of f under reduced pressure to affoLd t he
title go 0, ich is. _edd thout further
ourifi Catl on @O%@é‘l %f'mﬂ)ol bd(2 V\ﬂoro pyrrmr 4 ylsul{anyls ngerwalene 1

6- ( 6- crﬂadmyrnyamdr{aitruﬁuarowemwpherm)qamm|m W@ﬁidméb@bsyddgéss’&jlrdpéé’tedlkllwro 3-
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CH2Cl 2 bigdiatemdphosphingk9, 9rcmde1$1§zllxamheme afl M@ (0.084 GiManVbl ) 4-f 1 uor o- 3-
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CH2Cl 2
are added successively. After 2.5 h stirring at 110 °C, the mixture is cooled to rt and another

30 mg 4,5-bis(diphenylphosphino)-9,9-dimethylxanthene, 16 mg
tris(dibenzylidenaceton)dipalladium(0) and 235 mg carbamic acid tert-butyl ester are added
and stirring is continued for 90 min. Then the cooled mixture is poured into EtOAc and water,
the aqueous layer separeted off and extracted twice with EtOAc. The organic layers are
washed with water and brine, dried (Na,S0,) and concentrated together with 10 g SiO,. The
resulting powder is put on top of a chromatography column (SiO,; hexane/EtOAc 9:1) and
the title compound eluated with hexane/EtOAc 9:1 — 3:2: MS: [M+1]= 541; HPLC: "tge =
15.5.

Example 100: 6-(2-Amino-pyrimidin-4-ylsulfanyl)-naphthalene-1-carboxylic acid (3-

trifftuoromethyl-phenyl)-amide

A mixture of 117 (0.217 mMol) {4-[5-(3-trifluoromethyl-phenylcarbamoyl)-naphthalen-2-
yisulfanylf]-pyrimidin-2-yl}-carbamic acid tert-butyl ester in 6 mi dioxane and 3.5 ml HCl 4 N in
dioxane is stirred for 18 h at rt. The resulting solution is poured into EtOAc and sat. NaHCOs,
the aqueous layer separated off and extracted twice with EtOAc. The organic layers are

washed with water and brine, dried (Na,S0,) and concentrated. Chromatography (Combi




mn, the reaction mxture is poured into a mxture of water and CH2Cl 2. The
aqueous phase is separated off and extracted with CH2Cl 2. The conbi ned
organi ¢ hwpeanss/@ys4washed wit hwater and brine, dried (Nae23@dloosnekoso
concentrated. Columm chronmatography (SiQ2; CH2CI 2/ EtOAc 9:1) gives the
title conpound as a pale yellow solid: 1H NVR(DMSO-d 6): d ppm 7.53- 7.60
(m 1 H 7.61 (d, J=0.8 Hz, 1 H) 7.69?2d‘d, J=QA, 2.3 Hz, 1 H 8.01 (d,
J=2.3 Hz, 1 H 811 (d, J=5.9 Hz, 1H 8.17-8.24 (m 1 H) 8.45 (dd, J=6.6,
2.3 Hz, 1 H 8.66-8.71 (m 2 H 9.03 (d, J=9.38 Hz, 1 H 11.27 (s, 1 H).
Exanpl eri4&ut:Cié0l A= t&mcnot pyni4m'aelij Rrydtailizanon frosagxbnebiveethk-telaicbapyln® aci d

anal og ol ' B AA T BRI HERPRE 12 B b4oR S SO gt m di me

4-yl oxy) -i soqui nol i ne- 1- carboxyllc acid
(4-fluoro-3-trifluoronethyl - phenyl ) .nlde in I|eu of
6- (6-a axamplei194: 6x{(B-Aming-RyrimidinsAvio : garbe

(4-pi pealﬁr@tﬁbséhoméhﬂ%ﬂmde (ih taha Iebter bvmraiaﬁﬂyly)oaw%h(@@m @ar%&yno

Col our|€ss er 222 0C, THHNVR(DVEO-d 6): d ppm5.92 (d, J=1.0
Hz, 1 mcn@(gﬁ—dmloroB dlmed:hrcw phegyl)- amsﬂdea(BM) 7.83 (d J=2.4 Hz, 1 H) 8.07

( d6 ‘é é%gt%znsgofu}f 1&%1'%(%@) %;]m%cﬁ)%- —amqﬂo";gynﬁw 313 46y %?%aﬁﬁfhaléné‘bl c%rﬁ;ylll 51

‘(Js, 1 Hycid E}géﬁpﬁ@thqmphenyg amide (Ex. 39m) in 3 ml acetonltnle is cooled to 0 °C. Then 3.1
6- (6- Amyngr Pyt l\r/psg‘uﬂ%n o’ry$9)‘©'l il éﬁ%g%tjb@&dﬂop%ebm %e : 6! Phen the

(3-trifluorornethy am de I's conpound can tal ned anal ogousl y
to exanmpi @urgﬂﬁlpom@d int@ isaig Ne:G@s/He {3 and Em@ﬁnr the @flugous layer separated off an

4-yl Oxyéxéka% tbpsca&hg néan?cl%gaﬁe?wggmédww by b,m%bew.%a am de in

lieu of -acety am no- pyri m di n-4-yl oxy) -|squ|n I ne-1 -carboxylic
aci d (46N4.86xw a8k cancénttased riBtrhyiapsigepyly (Coai dieskiredharmp| Ay gives first A

- ami o f d
SnaL OB REERA A SR TLE e G =S YRR el A RIRb AT e T D
5.92 ( dfolldwéd By Bz[MSl [N 116= %5(4@7 'Z_CH)E’[OA@DSR( dl 0.35= TH-RIMHR( (DMS®Hds)7 756 rpdd,

Jgsngzg(ﬂﬁ 7.62 (t, J=8.0 Hz, 1H) 7.83 (d, J=2.4 Hz, 1H) 8.03 -
8. 14 ( 840( 1 H 8.61 (d, J=5.6 Hz, 1 H 8.93 (d, J=9.3 Hz, 1 H)

11.16 (s, 1 H). Exarrpl e 106:
6- (6- Acet m id 14-
(4 met h¥ X al chlorO" -

dimethoxy-phenvi)- amlde (A) and 6-(2-amino-pyrimidin-4- yloxy) naphthalene 1-carboxylic
acid (2,6-dichloro-3,5-dimethoxy-phenyl)-amide (B)
As described in Ex. 101, 500 mg (1.2 mMol) 6-(2-amino-pyrimidin-4-yloxy)-naphthalene-1-

carboxylic acid (3,5-dimethoxy-phenyl)-amide (Ex. 371) in 13 ml acetonitrile are chlorinated
with 12 ml of a 0.2 M solution of SO,Cl, giving A [MS: [M+1]" = 485/487; TLC(CH,CL/EtOAc
1:9): Re = 0.37; "H-NMR(DMSO-de): 7.40 ppm (s, HC®)] and B [MS: [M+1]" = 485/487;
TLC(CH,CI/EtOAc 1:9): R; = 0.25; "H-NMR(DMSO-dc): 6.98 ppm (s, HC*].

Example 103: 6-(6-Acetylamino-pyrimidin-4-yloxy}-isoquinoline-1-carboxylic acid (4-

fluoro-3-trifluocromethyl-phenyl)-amide

200 mg (0.43 mMol) 6-(6-Chloro-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (4-fluoro-3-
trifluoromethyl-phenyl)-amide, 38 mg (0.64 mMol) acetamide, 15 mg (0.026 mMol) (9,9-
dimethyl-9H-xanthene-4,5-diyl)bis[diphenylphosphine], 8 mg (0.008 mMol)
tris(dibenzylideneacetone)dipalladium and 199 mg (0.6 mMol) cesium carbonate in 5 ml dry
dioxane are heated under an argon atmosphere at 70 °C for 5 h. The cooled suspension is
diluted with water, filtered (hyflo) and the residue is dissolved in EtOAc. The solvent is

evaporated off under reduced pressure to afford the crude product which is purified by



Thi s conpound can be obtai ned anal ogously to exanple 103, utilising

6- (6-chl oro-pyrimdin- 4-yloxy)-isoquinoline-1 -carboxylic acid

[ 4- (4- metwplo@igeersazi n-1 -yl methyl)-3-trifluoronet hyl pheayliB2o00sni4d® i n |ieu
of 6-(6-chloro-pyrimdin-4-yloxy)-isoquinoline-1 -carboxylic acid (4-
fluoro-3-trifluoromethyl-phenyl)-am de and enpl oyi ng

4(4- met hyl pi perazi n-1-yl met hyl ) - 3- t ri ¥ uor onet hyl - phenyl am ne in lieu of
4-fluoro-3-trifluoronethylaniline in the step 103. 3. Yel | ow powder:

1H- NVR(DMSO-d 6) : d ppm2.13 (s, 3 H 2.16 (s, 3 H 2.25 - 2.45 (m 8 H
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3 H 227 - 247(rn 8 H 358(s 2 H 3.70 (s, 3H) 7.44 (d, J=0.8 Hz, 1
H) 7. 23 éggta iﬁengl léﬁ)kgparédé@foﬁeﬂg (d, J=8.5 Hz, 1 H 7.93 (d, J=2.4 Hz,

1 H) , J=1 .9 Hz, 1 H) 8,46 (d, J=0.9 Hz, 1 H)
8. 63 (dSten=FO361 |a7( Ghlego- wmdm&—vlwe{dﬂsmqumohne nhcarhmxxdm: I 1 H 11.12 (s, 1
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6- (6- Acetyl m no- pyri m di n-4-yl oxy) -1 soqui nol i ne-1-carboxylic_acid
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fl uoro- uor onet hen de an in
4(-4-i s@pdeﬁbwhplrmlazmxtl!r%/lsrﬁétfﬁilﬁy rogm Emﬁelfaibﬁedyﬁ’éi‘ﬁm Theheoly@Wieine in lieu

O N B Aot he ARk IQBérltm&’ﬁwédrbett\néeﬂ-ﬁ@/E%@&c BufRlpaeguer

( m 8 Hpa2ed6 [heepis. neu]r:aﬂz@ \Mﬂw a 1 Npolgtiaeof(HCH. ihep.g,uspeegop dﬁextmﬁ@dgwthg 5 Hz

H) Y (7)3%_%O£\g 1\%313ng %,éth‘ﬁ—i)'zo%) ?grlﬁ 7ﬁleﬁiqylg%tﬁﬁ%§nﬂ%c%nfgted 1(9§|vé% be?%ezp
.63 (d,HMNBRONEO-dL): H)ppdn 850((¢l,1 X068 (¢, J=9.41R.3114z, 012HX‘é981d J=2.3 Hz, 1 H)

8.04 (d, J=5.5 Hz, 1 H) 8.59 (d, J=5.9 Hz, 1H) 8.66 (s, 1 H) 8.68 (s, 1 H).

Step 103.2: 6-(6-Chloro-pyrimidin-4-yloxy)-isoguinoline-1-carbonyl chloride

A solution of 870 u! (10.2 mMol) oxalyl chloride in 10 mi CH,Cl, is added to an ice-cooled
solution of 1.54 g (5.1 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid
and 10 pyl DMF in 75 ml CH,Cl,. The reaction mixture is stirred at room temperature for 1 h.
The solvent is then evaporated off under reduced pressure to afford the title compound as a

brown solid, which is used directly without further purification.

Step 103.3 : 6-(6-Chloro-pyrimidin-4-yloxy)-isoguinoline-1-carboxylic acid (4-fluoro-3-

trifluoromethyl-phenyl}-amide

A solution of 319 mg (1 mMol) 6-(6-chloro-pyrimidin-4-yloxy)-isoquinoline-1-carbonyl chloride
in 20 ml CH,Cl, is added to a stirred solution of 127 pl (1 mMol) 4-fluoro-3-
trifluoromethylaniline and 316 pl (1.81 mMol) diisopropylethylamine in 5 mi CH,Cl,. After 30
min, the reaction mixture is poured into a mixture of water and CH,Cl,. The aqueous phase

is separated off and extracted with CH,Cl,. The combined organic layers are washed with



H 11.12 (s, 1 H). Exanple 109:

(6-{1-F4-(4-1sopropyl -pi perazin-1-ylmethyl)-3-trifluoronet hyl phenyl car banoy
pi soqui novore@/osbxxy Vpyri m di n*-yD-carbarni ¢ aci d net hylpceaBzns/dduns
conpound can be obtai ned anal ogously to exanple 108, utilising

met hyl carbamate in |ieu of acetam de. Beige powder: 1H NVR(DVMSO-d6): d ppm
0.96 (d, J=6.5 Hz, 6 H 2.35 - 2.48 (M*8 H) 2.60 (sept, J=6.5 Hz, 1 H)
3.56 (s, 2 H 3.70 (s, 3 H 7.44 (d, J=0.9 Hz, 1 H 7.63 (dd, J=9.3, 2.5
Hz, 1 H 7.73 (d, J=8.3 Hz, 1 H) 7.93 (d, J=2.4 Hz, 1 H) 8.03 - 8.13 (m
2H) 8. 3@atefand)Bithel dhEd (Na.BD, Bartbcandentdated SCdiamn thidmaBoddSphyd Sib=6HECIz 1 1 H)

oo SAﬁ]dE@wvmwea.tw% GRpoad aarele oy Set BT A BPIT058: 5.
trifluoyerel h? Pf@ﬂrmDdeﬁ AHS)qlegt(uaanm 273 Fig, { 9) 842 @M#I.3 Hz, 1 H)
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mvbl ) Ep 384 -bsdneganat eda &, prgsence of 15 ng Pd/C (10 % Engel hard
4505). The catal yst is filtered off, the filtrate concentrated and

re-di ssolved in Et OAc and water. The separ ated aqueous | ayer is extracted
twi ce weih, bt Qhe. 6 FIRMMHIRRIGIRNBASS) ) MR USRS L catdyyWeddd (emdrdBi ne, dried
(Na2SO4) ana concenirat ed. Reversed phase chronat ography gives the title
conpoundifluagmefivisphenyh-amide HPLC: At e, =13.6. The starting material is

prepar e?hl@%gﬁwghﬁnﬁ"@an A Eﬁa%é@ aﬂralo?ousl to example 82, utilising 6-(6- acetylamlno-
6- (2- Am no oro-pyrimdin-4 -|squ|n0|ne1 ar

aC| d( 4- pyrivoidio- 43¥|0W)1'$qqu'6}06'ﬁ1%ﬂ1¢wb%h'é”rﬁﬂ'9 Ma?ﬁctﬂ‘ér?’ﬂtﬂf"éwgfﬁ%wheh%w)@f“'% My
(0.423 n%/b66 hé&'f%lnbswmdwmyﬁﬁy} n&&{ﬂ%}éﬂé ﬂ-%am@ atid (4vbipsrakiRanol , 157

m (0.8 sol uti'on” of in anol are adde
Tr eat nemlmaﬂwdiéﬁ“fmof Qra@fbmlﬁaerm)amﬁ?e@xameleéér> %@PWquérPOWH?EW“ Pszé%ﬁg%n?r at ed
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2-ami'no- 4, 6-dichloro-pyrinidine are
added t d=2.Hélzr &) U, (ISUFF-4Hag1 H)rB Bl Ja0.821H7 st S 1% 8.22 (m 1H) 8.42 (dd,

6- (2- am /0 L I X acid {Ms:
M1 oo @gfzgﬂléﬁﬁlg%yéf nqa g 6‘3&@2 ?WB& ylmuz fg@ 192 ]>)/H. a . 70{m
(0.544 mwbl) 4-fluoro-3-

Example 105: 6-(6-Amino-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (3-trifluoromethyi-

phenyl)-amide

This compound can be obtained analogously to example 104, utilising 6-(6-acetylamino-

pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (3-trifluoromethyl-phenyl)-amide in lieu of 6-
(6-acetylamino-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (4-fluoro-3-trifluoromethyl-
phenyl)-amide and employing 3-aminobenzotrifluoride in lieu of 4-fluoro-3-
trifluoromethylaniline in the step 103.3. Colourless powder: m.p.: 197-200 °C; 1H-
NMR(DMSO-d6): & ppm 5.92 (d, J=0.8 Hz, 1 H) 6.96 (s, 2 H) 7.48 (d, J=7.7 Hz, 1 H) 7.56
(dd, J=9.3, 2.5 Hz, 1 H) 7.62 (t, J=8.0 Hz, 1H) 7.83 (d, J=2.4 Hz, 1H) 8.03 - 8.14 (m, 3 H)
8.40 (s, 1 H) 8.61 (d, J=5.6 Hz, 1 H) 8.93 (d, J=9.3 Hz, 1 H) 11.16 (s, 1 H).

Example 106: 6-(6-Acetylamino-pyrimidin-4-yloxy)-isoguinoline-1-carboxylic acid [4-

(4-methyl-piperazin-1-ylmethyl)-3-trifluoromethyl-phenyl]-amide

This compound can be obtained analogously to example 103, utilising 6-(6-chloro-pyrimidin-
4-yloxy)-isoquinoline-1-carboxylic acid [4-(4-methyl-piperazin-1-ylmethyl)-3-trifluoromethyl-
phenyl}-amide in lieu of 6-(6-chloro-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (4-
fluoro-3-trifluoromethyl-phenyl)-amide and employing 4(4-methylpiperazin-1-yimethyl)-3-

trifluoromethyl-phenylamine in lieu of 4-fluoro-3-trifluoromethylaniline in the step 103.3.



trifluoronmethyl-aniline and finally 490 m (0.85 mwbl) propyl phosphonic
anhydri de are added successively. After 16 h at rt, the mxture is diluted
wi t h Et OAwoaneb/osed3er . The separated aqueous | ayer is extcaaBmdsbodoze W th
Et OAc. The organi c phases are washed with water and brine, dried (Na2SO4)
and concentrated. Chromatography [Conbl Fl ash; hexane/EtOAc 4:1 (r) 1: 1]
gives the title conmpound: Ms: [ M+l] += S%78; TLC( hexane/ Et OAc 1:1): Rf =
0.37; HPLC. A =17.8. Exanple 111: The follow ng isoquinoline carboxam des
can be prepared anal ogously: CO2Me Exanple 112:

6- f (6- Apd|IBRRIGWIEE: demRmM%wﬂﬁ) I‘&;fp‘in (2413r(§r$)h9>12|16 (4-YHy eoBekessyin,BEny| | - 1-
napht ham de Step é/ i

6- hydr o%§8 ts. ﬁatbh?t %(ﬁ%»’aﬁaé& 224 t’241 cj')(?o § (dy JTTQ)7)Hzofﬁé 7h§%§%>(y8 9 Hz 33t hoi ¢
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4-(4,6-D met ho X?’ng triazin-2- -rmrEIolln4|umchIor|de
and st i¥=54 He.gb é’ﬁﬁé,r @r'ézo%rﬁl (S 1/&86111@5(%4 Jof water, stir for 5
mn, filter, and rinse the cake with 150 nL of water. Dry at room

tenperature in a vacuumoven to obtain 4,6- di msthoxy 1,3 r5-triazin-2-yl
6- hydr O&Xﬁmplené&?\t(ﬁﬁﬂaﬂf}r(lbfwer wpemlmﬁﬁvlmeﬁh\é}pg irifkioromethyl-
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m xt ur eHat1 1B) 8:4ar(|di iJ=0et Hx;11 H) $168 (dplrdrf/Hackh8.85i(d, L8npHat ey 1@.8Aduried.

Cont i nus) Z{ gﬁ q_|and add slowy froma dropping funnel 540.6 g of 30%

(ww o [ hOX|de|n met hanol in 90 mn. Stir the reaction at 5 0C

Lorcg Ih t hen vvarmthe m xture to 22 0C over 1h and stir the mxture for 16
0

dei oni zet—wWe i Ada tt

to the (mlbobma\tlemperazm 1-y|methvl) 3 trifluoromethyl- phenvﬂ amide

This compound can be obtained analogously to example 103, utilising 6-(6-chloro-pyrimidin-
4-yloxy)-isoquinoline-1-carboxylic acid [4-(4-isopropyl-piperazin-1-ylmethyl)-3-trifluoromethyl-
phenyl]-amide in lieu of 6-(6-chloro-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid (4~
fluoro-3-trifluoromethyl-phenyl)-amide and employing 4(-4-isopropylpiperazin-1-yimethyl)-3-
trifluoromethyl-phenylamine in lieu of 4-fluoro-3-trifluoromethylaniline in the step 103.3.
Beige powder: 1H-NMR(DMSO-d6): & ppm 0.96 (d, J=6.5 Hz, 6 H) 2.13 (s, 3 H) 2.34 - 2.48
(m, 8 H) 2.60 (sept., J=6.5 Hz, 1 H) 3.56 (s, 2 H) 7.62 (dd, J=9.3, 2.5 Hz, 1 H) 7.68 (d, J=0.9
Hz, 1 H) 7.73 (d, J=8.5Hz, 1 H) 7.93 (d, J=2.5 Hz, 1 H) 8.03 - 8.13 (m, 2 H) 8.35 (d, J=2.1
Hz, 1 H) 8.51 (d, J=1.0 Hz, 1 H) 8.63 (d, J=5.6 Hz, 1 H) 8.95 (d, J=9.3 Hz, 1 H) 11.02 (s, 1
H)11.12 (s, 1 H).

Example 109: (6-{1-[4-(4-Isopropyl-piperazin-1-ylmethyl)-3-trifluoromethyl-

phenylcarbamovllisoquinolin-6-yloxy}-pyrimidin-4-yl)-carbamic acid methyl ester

This compound can be obtained analogously to example 108, utilising methylcarbamate in
lieu of acetamide. Beige powder: 1H-NMR(DMSO-d6): 8 ppm 0.96 (d, J=6.5 Hz, 6 H) 2.35 -
2.48 (m, 8 H) 2.60 (sept., J=6.5 Hz, 1 H) 3.56 (s, 2 H) 3.70 (s, 3 H) 7.44 (d, J=0.9 Hz, 1 H)
7.63 (dd, J=9.3, 2.5 Hz, 1 H) 7.73 (d, J=8.3 Hz, 1 H) 7.93 (d, J=2.4 Hz, 1 H) 8.03 - 8.13 (m, 2



with vigorous stirring. Conplete the addition in 30-60 m n keeping the
batch at 5-10 0OC. Rinse the reactor with 136 g of nethanol. Keep the

m xture owbaoies4834C) and acidify to pH 1-2 by control | edTaszhios/o@n3of 577. 2
gof 6 NHC. Stir the mxture at 5-1 0 OCfor 2 h. Filter the solids. Wash
the cake with water (3x600 nL). Dry t product at 45-50 0C =30 nbar (18
h).Yield 235.6 g.b) 4-(4-Nitrophenyl)-Tycl ohexanone Charge a 2000-nL
reactor with 80.48 g of dinethyl 1-(4-nitrophenyl)-4-oxo-1, 3-

cycl ohexanedi car boxyl ate, 98.0 g of sodium acetate, trihydrate and 440.4 g
of di methy s gal S=0xi de.1 19} 8.6 tde/70i XHareHpBG34dd/=37% bz.d I0f 8.88i(ani=EediHaat er .
Warmth 1 Xt ure . d the reaction at 130 OC for 2 h. Warmthe
reactio H%Ofé 0{:78) I%igq%% hﬁq atch at 150-155 0C for 2.5 h. Cool the
reaction to 22 0OC. Stir the reaction mxture and add from a dropping funnel
a solution of 8 6 g, of SOdlLl

dei oni z 29-(ZATRGPYTIIY

Stir thﬁﬂﬂﬁléth@h&ﬂd)karﬁlburry for 2 h Fl I ter t he soI i ds and vvash the cake

with 160 g of deloniz 120 ter
the pr ofisolulge 055 B @Mﬂmﬁ%?@ T, C%k?f%P&f'r&%in-%v'%%ﬁ%é@?%"ﬁ% 5% This
mat er i a&arb&xﬁi@bbid@ﬂﬂddﬁé@ thfll&brﬁﬁnéthyﬁbl@er@ls niddin Einl THF and 60 pi (o 42 mMol)
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the r eaﬁttlﬂ\é)ﬁnéﬁ (N@{de)(aﬁcpéoraﬁnmaﬂ@d l@@@irséd]ﬁwﬁeﬂﬁtmmtbg]aﬁlﬁ)j OiCeatid tftllel t er t he

solids ask,and filter,cak th 45 g (50 nL) of ethyl acetate.
Conbi neCRRROWRES Myl Mﬁ1]thé4f41 'I*?Lgt/g’? %%mr ansfer to a clean 2-L reactor

equi pped with a nechanical stirrer, a thernonmeter a reflux condenser and an
addition funnel. Stir the mxturF at 25 0C. Add 19.9 g (0.228 nol) of

mor phol i1 Ag sigingsmategalis Peen{9d 33 IYPYEi al acetic acid. Add 67.7 g (0.319

mol ) of e 1m té—lzaﬁrﬂmxeﬁbl%r@%/ﬁfmldﬁ-4l-\no>5/)-ﬁlibhtxlnonﬁa oxemoicriciifd-@soro-3-

mai ntai ni ng the reaction tenperature at 22 0C t hroughout the addition. Stir
t he m xiriiluerogpetby-ohenyihamides- (4- Ni trophenyl ) - cycl ohexanone is consuned (3

h) . Car gbul d5p8AE0POBOTRgQD. 428 HB0I )BLRYdrSKY-Bbduinoline-1-carboxylic acid in 1 ml
methanol, 157 pl (0.85 mMol) of a 5.4 M solution of NaOCHj in methanol are added.

=20

Treatment under ultrasound produces a clear solution which is concentrated in vacuo and
finally dried for 3 h at 50 °C. Then 4 ml of DMEU followed by a solution of 154 mg (0.94
mMol) of 2-amino-4,6-dichloro-pyrimidine are added to the residue. Stirring for 3 d at rt leads
to 6-(2-amino-6-chloro-pyrimidin-4-yloxy)-isoquinoline-1-carboxylic acid {MS: [M-1]= 315}.
Then 590 pi (4.24 mMol) Et;N, 23 mg (0.19 mMol) DMAP, 70 ul (0.544 mMol) 4-fluoro-3-
trifluoromethyl-aniline and finally 490 pi (0.85 mMol) propylphosphonic anhydride are added
successively. After 16 h at rt, the mixture is diluted with EtOAc and water. The separated
aqueous layer is extracted twice with EtOAc. The organic phases are washed with water and
brine, dried (Na,S0,) and concentrated. Chromatography [Combi Flash; hexane/EtOAc 4:1
— 1:1] gives the title compound: MS: [M+1]" = 478; TLC(hexane/EtOAc 1:1): Ry = 0.37,
HPLC: "tre; =17.8.

Example 111: The following isoquinoline carboxamides can be prepared analogously:



Transfer to a nitrogen-flushed 3-L, 4-necked round-bottoned fl ask equi pped
with overhead stirrer, nitrogen inlet and outlet, thernocouple and pH
probe. Adyovod/dze2spH to 1.5-2.0 with 12 N hydrochl ori c acrdBires0o4030) whil e
mai ntai ning a reaction tenperature at 20-25 0C. Stir for 15 mn and
separate the phases. Extract the organic phase with 2 x 125 nL of 2 N
hydrochl oric acid solution. Separate t¥e phases and conbi ne the aqueous
extracts (pH = 0.8). Add to the conbi ned agueous extracts 350 nL of ethyl
acetate. Stir and adjust the pHto 8.5 with the addition of 50% sodi um
hydroxide (-82 nL). Stir for 15 mn and separate the phases. Carjyfy the
organi ¢ phase by filtering through glass-fiber filter paper.Di stiN_the

sol vent under vacuum (30 ¢/ 40 nbar). Add to the residue 500 nl _ |of
proof etha ‘ e sol vent under vacuu 4 S J-to the
resi due 65 prioof ethanol. Stir an | ad mL of sodjum
net hoxi de, N2 wnesu "{O n met hanol ) ov 7 m xture to
reflux and dit at_tef org6 h. Cool theNlpilxture t g2 Stfr and
add 6 N hydrochl ori cOacq%i s6l ulfepn (- 145 ni) Bverr4a mA ufftil pHITs <2. 5.
Add 180 g of water and stir foF 15 min. Filter throg®Mea 9 cmx 1Fcm pad of
Filter Cel. Wash the filter cake with a solution of COMeL of ethanol in 30
mL of water and conbine the wash with the filtrate. The product thus
obtained as a solution in ethanol/water was used directly in the next step.

d) 4- (AW BROJoNs dYAmimbplRARIYA- Rth 3R o iR Gy IR R YAy 9l edo RCL
reactio essuri zi ng w nitrogen to psig (4. ar
abs), andphibamiesurizing to O psig. Repeat the

EfltS'ij?laEMCd 6f- ?o L{TRSohiffdge 6- 71 g of 10%
paIIad| en five tines as

descri bédda&idgve (0. At ohot s 631@}49*@@@31 @ﬂﬂhéhm a@@l"lﬂol @%If@-f ot aqginityle, fhenadded
nitr Ophéﬁﬁﬂe%@yf%ﬁ%)&i H}H‘%ﬁﬂ.ﬂﬁé hx% A 1 9L A& n{tRdAShdRh e e S SHaRP -

Wth th re un nitrogen, 'stir the vessel at an
agi t at i end skt & rmms@nper@mra@dem@@t Acﬁie1%trt,hrpfw@ﬁq5e$tmrr%wb fiker, god 0% a 30
m n per t t tation
rate of lﬂg%(balée%lth *B?I?gtroﬁulgg rrtgﬁ};eggarg?r%att&g' é’laltlﬁ%%esel ﬁ%luﬁgg\g%p%coﬁ? aﬁZ and
repl ace dvmethOHm Byp-triags Syl ibziydeowk it repkthaate BO-294i(G2.0%)5 bar abs),
depressurizing to O psig, and repeating the pressurization/depressurization
cycle 4 tinmes. After the final

Step 112.2: 4-(4-Morpholin-4-yl-cyclohexyl)-phenylamine

a) Dimethyl 1-(4-nitrophenyl)-4-oxo-1,3-cyclohexanedicarboxylate

Charge a 2000-mL reactor with 156.9 g of ethyl 4-nitrophenylacetate. Add 443 g of
tetrahydrofuran. Stir the solution and cool it to =10 °C. Add in one portion 15.58 g of Triton

B [40% (w/w) solution of trimethylbenzylammonium hydroxide in methanol] and then add a
solution of 161.4 g of methyl acrylate in 221.5 g of tetrahydrofuran in 45 min keeping the
reaction temperature below =10 °C. Warm the mixture to 5 °C over 15 min. Stir the mixture
at 5 °C until ethyl 4-nitrophenylacetate is completely consumed. Continue stirring and add
slowly from a dropping funnel 540.6 g of 30% (w/w) of sodium methoxide in methanol in 90
min. Stir the reaction at 5 °C for 1 h then warm the mixture to 22 °C over 1 h and stir the
mixture for 16 h. Cool the reaction to 0-5 °C. Charge a separate flask with 1500 g of
deionized water. Cool the contents to 0-5 °C. Add the cold reaction mixture to the cold water
with vigorous stirring. Complete the addition in 30-60 min keeping the batch at 5-10 °C.
Rinse the reactor with 136 g of methanol. Keep the mixture cold (< 10 °C) and acidify to pH
1-2 by controlled addition of 577.2 g of 6 N HCI. Stir the mixture at 5-10 °C for 2 h. Filter the
solids. Wash the cake with water (3x600 mL). Dry the product at 45-50 °C/ =30 mbar (18
h).Yield 235.6 g.



depressuri zation, set the reactor pressure to 50 psig (4.5 bar abs),
agitate at 550 rpmto start the reaction. The reaction is exothermc.

Cont i nue Wwpdo@gspastii on until the uptake of hydrogen gaspcenaBim®sodshso Cool
the reaction to 25 0C. Purge five tines with nitrogen. Renove the reaction
m xture fromthe RCL . Wash the reactor with 250 nL of water and conbi.ne
the wash with the batch. Filter the b&ch and distil (35 5 0C, 35 nbar) to
renove ethanol. Add to the residue 500 nL of ethyl acetate. Stir and adj ust
the pHto 9.5 0.5 with the addition of sodi um hydroxi de, 50% in water (
=35 g, 22 m_) Separate the phases. Extract the aqueous phase once with 250

nm. of eth acetate and conbi ne the organic extracts. WAsh the organic
phase vb?)t%(ﬁ%'éomerw%lpg?xa”BH‘ée with 150 nL of brine and concentrate to a
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L/ -[4- (d’élHREéﬁ\%tbP Bry)/thé‘f)%tﬁﬂ&ﬁéiﬂ%)mmﬂﬂab mbar1a®h}. heigiade 3q. ®uliffrem%f | ask,
char ge -hydr oxy-/V-[4-(4-norpholin-4- IcycI ohexyl ) phenyl ] -1- napht ham de
(2. 34 glhis IS)CarQﬁddH{%tBe@eéttﬁt%?%ﬁ ‘midine (0.80 g, 6.2 mmol),

pot ?SS| umdhydrOX| de (0.418 g, 7.45 rrm)l) pot assi umiodide (0.979 g, 5.9
mol ), and Nmet rrolidone (45 nL Hol d at OC for 13 h. Cool to 50
and sI owtyaf‘éd’d[“v(é %‘/'O?WYHE)C'O@PM ”PRSPEP“Q? r‘?@m@@o?' 30 nmin. Cool to room

tenper agHEQeld Hlﬁ@g’erﬂﬂghéa A€ AWMdcRe VRILBE- bo@bMeamasﬁ&(?ﬂppém \Rith @ enddnarmeen to
obtain crude 6~[ (6

-am nopyri m di n-4-yl
4-y| cycstsrrexg ihepRemgier arehiaptrnransedeng am@ﬂlg't'evfunﬂfly WiIth O oty 9% A 59 O The
(I\:/trauﬂie/ p}jé E(’% ‘&kﬁtﬁop‘?@ﬁylﬁ?dl&ie&gn&%é &trsuved @A0aRhYof @thyPhddista. B abe hag tkdi2Cl 2 /
suspension to reflux. Hold the reaction at reflux for 30 min. Cool the mixture to 50 °C and
filter the solids. Wash the flask and filter cake with 45 g (50 mL) of ethyl acetate. Combine
the wash with the filtrate and transfer to a clean 2-L reactor equipped with a mechanical
stirrer, a thermometer a reflux condenser and an addition funnel. Stir the mixture at 25 °C.
Add 19.9 g (0.228 mol) of morpholine and 6.8 g (6.5 mL) of glacial acetic acid. Add 67.7 g
(0.319 mol) of sodium triacetoxyborohydride in 5 portions over 15 minutes maintaining the
reaction temperature at 22 °C throughout the addition. Stir the mixture at 25 °C until 4-(4-
Nitrophenyl)-cyclohexanone is consumed (3 h). Carefully add 500 mL of water over 30 min.
Transfer to a nitrogen-flushed 3-L, 4-necked round-bottomed flask equipped with overhead
stirrer, nitrogen inlet and outlet, thermocouple and pH probe. Adjust the pH to 1.5-2.0 with
12 N hydrochloric acid (=50 mL) while maintaining a reaction temperature at 20-25 °C. Stir
for 15 min and separate the phases. Extract the organic phase with 2 x 125 mL of 2N
hydrochloric acid solution. Separate the phases and combine the aqueous extracts (pH =
0.8). Add to the combined aqueous extracts 350 mL of ethyl acetate. Stir and adjust the pH
to 8.5 with the addition of 50% sodium hydroxide (=82 mL). Stir for 15 min and separate the

phases. Clarify the organic phase by filtering through glass-fiber filter paper.



[ MF1] + = 524 Exanple 113:

6-f (2- Ami nopyri m di n-4-yl)oxyl-/\/-]|i4-(4-norpholin-4-ylcvcl ohexyl) phenvn-1
- napht havodeodiazomani t rogen flushed 50 nL 4- neck round- lpotriBroos/bh@so

equi pped with a nagnetic stirrer, thernocouple and cooling bath, suspend
1.0 g (3.55 nmol ) of 6~(2-Ai m no-pyrimdin-4-yl oxy)-

napht hal ene- 1- carboxylic acid and O. 9‘7999" (3.73 muol ) of

4- (4- Mor phol i n-4-y!-cycl ohexyl)- phenylamne in 10 nL of

N, N- di met hyl f ormami de (DVF). Stir the suspension and add 1.5 nL (10. 65

mol )  obistinhetbyétinder ¥22uait(30 ACAL0LHBAW). /Sdmltuithe)lﬁbs(c&é M)mLAﬂzba)prsaf g (4.26
nmml ) of N, N-dinethylam no yr|d|ne and cool to 4 0 L?!%dro 72 ¢

(4. 26 ne@tbanol. P'Sillfﬂ??&ﬁb[ﬁé MFHUE 39 G4 bR %ﬁ*ﬁm%ﬁh?d@s'? 634 mEc?é‘ g8 ut i on
in et hy;Bro@Féfﬁéﬂcﬁ) g‘(#‘érluc?acmaﬂ ¥ @hdl &%o@x%@%ﬁo&i@@ﬁ@%% Wv@sélﬁtuﬁ\]iﬁ nthanol)

t hroughout t It1on. Renove the coolin all ow the reaction
i Xt ur eoxes Zwamm thiegt themixdyrerto ![@UPhaﬁ‘d hoid i att"ﬁ@%"é’é@th drogtitha mpéurg o %%) 0C

for 30 g n <
L2 oy S R ac PRER L An) SRPRERARR Al o,

t he reat8d @nf watet am@smm‘t)m @rmap‘fllﬂdarytheqwghra Shem«dl emired abfFilzoCal Wﬁ%hatheand 20

m b“ n %e(r%akg Nl oK aRE @%thougﬁf %)n% ﬁqoremn% Bfw%t%?%& w%mﬁ@ﬁwﬂwmﬁl 15

m n. He"s 310 pol ypr ter paper

cake WI the fititer Tiod picclectthteobtaingddsya sdigiondn eiieneltwaer Was usB! ditsatly indhe 16 h.
Gind thetgpllds transfer themto a nitrogen flushed 50 nL. 4-neck

r ound- bOTt 3 | ask equi pped with a magnetic stirrer, thernocouple and
heating mantle. Add 35 nL of nethanol. Stir the suspension and heat to 65

0C. Hol [ ' t f 1h | to 25 0OC 30
mn andg%%?%@%%@?@h@%ygﬁ%&g%h{;m@@@?l gget h(r){)ugh pofsgr op?l ene fi ﬂ/g;
paper, Ragh thdbletticrTetedodd@! wiattorbeatbriroétecby pre¢sura@g with hitneén rid by t he
o1 (2 A BB AR e By LR Boi: Refehns ppssurzatonicenessuieaionionds | 1
napht hafdud éme868d/6.21 d)af 1E§}(amjllaéiunr&dn c@byn {30% wdter ayed) | RIS BUD nitmpsul es,
each COMRY LELg. B8 AL YEol LT E00. 002 210e s I (Lfie g@rpounds of

formul a'l eprece par e s follows
Conposi hitephenyl)cyclohexyllmorpholine hydrochloride from the prewous step With the reaction

mixture under 1 atm of nitrogen, stir the vessel at an agitation rate of 500 rpm and heat the
batch temperature to 50 °C over a 30 min period. Let the batch temperature equilibrate at 50
°C at an agitation rate of 550 rpm and turn off the agitator. Purge the headspace of N2, and
replace with H2 by pressurizing with H2 to 50 psig (4.5 bar abs), depressurizing to 0 psig,
and repeating the pressurization/depressurization cycle 4 times. After the final
depressurization, set the reactor pressure to 50 psig (4.5 bar abs), agitate at 550 rpm to start
the reaction. The reaction is exothermic. Continue hydrogenation until the uptake of
hydrogen gas levels off. Cool the reaction to 25 °C. Purge five times with nitrogen.

Remove the reaction mixture from the RC1. Wash the reactor with 250 mL of water and
combine the wash with the batch. Filter the batch and distil (35 = 5 °C, 35 mbar) to remove
ethanol. Add to the residue 500 mL of ethyl acetate. Stir and adjust the pH to 9.5 + 0.5 with
the addition of sodium hydroxide, 50% in water (=35 g, 22 mL). Separate the phases.
Extract the aqueous phase once with 250 mL of ethyl acetate and combine the organic
extracts. Wash the organic phase with 150 mL of water, once with 150 mL of brine and
concentrate to a solid residue. Chromatograph the crude product on silica gel using ethyl
acetate / triethylamine (100:1) as the mobile phase to afford product (31 g, 68% overall
corrected yield from ketone) as a yellow solid. Mp. 161-163 oC



active ingredient 1250 g tal cum 180 g wheat starch 120 g nagnesi um stearate
80 g |l actose 20 g Preparation process: The nentioned substances are

pul veri sesloanes/fsexseed t hrough a sieve of 0.6 mm nmesh si reT/1B208S0@0FOr t i ONS
of the mixture are introduced into gelatin capsules using a capsule-filling
machi ne. Exanple 115: Soft capsul es 5000 soft gelatin capsules, each
conprising as active ingredient 0.05 &OQ)T one of the conpounds of fornula I
mentioned in the preceding Exanples, are prepared as follows: Conposition
active ingredient 250 g PEG 400 1 litre Tween 80 1 litrePreparation
E)r o?:es {q_;ﬁejsrr he. gcélsj—wallfdxf}w H@eﬁérphShrp]glvzmmblseadl)mmmmnﬂmmda PEG 400

pol yet hyl ene gl yco n rom r 0x 0] a 420,
Fl uka, Wtb‘z@w%ﬁ@yf }stﬁé"tﬁ*ﬂ%'ég(yrl %ﬁ/d(%ﬂ/ %3n%§ ?)bl ’{“ﬁﬁ )h%(lﬁlm aur at e,
C\\/te |t as l(i&‘ltﬂaholinﬂdyl éy&rohexw%t lensjlaﬂﬁhé exi7hy, ﬂﬁlkmolﬁwhﬁzsermlanﬂl)l and ground in a

pul veri ser a particle s rox. from1l to 3 0.4 .

porti orfﬁethpYrF@'dﬁF%t%'f é‘mgr*@'dt"i’fe% ﬁ%"i@gﬁb éo?'ﬁ? BO%f?m%%'ﬁg'}% r?u(e,%%%‘[g]'lﬂés
usi ng a5paRSHt Kafh bhé B0 rﬁm&fvtm a¥bate. i Bitarlaat ngy 4t $5°Q in Avaanmpooved tof
formula | wherein RL is H, halo %) R

- O( =0) -aktan Eraydraxy Nt IS E@ew&a Wﬁ 1 eﬁ*&*ﬂ?ff(‘]@?%%j&br

substituted heterocyclyl; R3 is H or unsubstituted or substituted | ower

al kyl; R4 and R5 are |nde endentl sel ect ed frogmthe lsting of H;
unsubst$teplf1ﬂ=a4n6 -[(Efyainop p ging4 u 4-magpl i RS wher gi n th’e

lover gldhlhafmbety is opt | onal ] y

To a 100-mL flask, charge 6-hydroxy-N-[4-(4-morpholin-4-ylcyclohexyl)phenyl]-1-

naphthamide (2.34 g, 5.9 mmol), 4-amino-6-chloropyrimidine (0.80 g, 6.2 mmol), potassium
hydroxide (0.418 g, 7.45 mmol), potassium iodide (0.979 g, 5.9 mmol), and N-
methylpyrrolidone (45 mL). Hold at 135 °C for 13 h. Cool to 50 ° and slowly add water (90
mL), and hold at 50 °C for 30 min. Cool to room temperature filter and rinse with water. Dry
at 65 °C in a vacuum oven to obtain crude 6-[(6-aminopyrimidin-4-yl)oxy]-N-[4-(4-morpholin-
4-ylcyclohexyl)phenyl]-1-naphthamide 2.19 g (Y. 71%, purity.88.5%). The crude product
was purified by chromatography on silica gel using CH.Cl, / MeOH / Et;N =95/5/1. MS.
[M+1]" = 524

Example 113: 6-[(2-Aminopyrimidin-4-yl)oxy]-N-[4-(4-morpholin-4-ylcyclohexyl)phenyl}-1-

naphthamide
In a nitrogen flushed 50 mL 4-neck round-bottom flask equipped with a magnetic stirrer,

thermocouple and cooling bath, suspend 1.0 g (3.55 mmol) of 6-(2-Amino-pyrimidin-4-yloxy)-
naphthalene-1-carboxylic acid and 0.97 g (3.73 mmol) of 4-(4-Morpholin-4-yl-cyclohexyl)-
phenylamine in 10 mL of N,N-dimethylformamide (DMF). Stir the suspension and add 1.5
mL (10.65 mmol) of triethylamine to obtain a brown solution (21 °C). Add 0.52 g (4.26

mmol) of N, N-dimethylaminopyridine and cool to 4 °C. Add by drops, 2.72 g (4.26 mmol) of
1-propanephosphonic acid cyclic anhydride (50 wt. % solution in ethyl acetate) while
maintaining a batch temperature of <10 °C throughout the addition. Remove the cooling
bath and allow the reaction mixture to warm to 20 °C over 15 min. Stir the reaction mixture
at 20 °C for 30 min. and monitor the reaction for the disappearance of 6-(2-Amino-pyrimidin-
4-yloxy)-naphthalene-1-carboxylic acid by HPLC. Pour the reaction mixture into a rapidly

stirring solution of 20 mL water and 20 mL brine (a thick precipitate forms). Stir the resulting



substituted; and | ower al koxy-carbonyl, wherein the |lower alkyl noiety is
optionally substituted; R6 is H, unsubstituted or substituted | ower alkyl;

| oner al kw®ypoodsersei n the | ower al kyl noiety is optionalpcy/iBriosbossit ed; or
unsubstituted, nono- or di-substituted am no; A B and X are independently
sel ected from =C(R7)- or NN E, Gand T are independently selected from
=C(R8)~ or N, R7 and R8 are i ndependen®ly sel ected fromthe group
consisting of H halo and unsubstituted or substituted |ower alkyl; Y is
-0, -S, -§5(O-, -S(O 2-, -CH2-, -CH2-CH2- , -CH=CH or - CC ; Zis CH
or N a’k‘i’;sEbhﬁorCéf Hd. kBﬂt&riﬁe @ého@&h@ﬂg@b&s@mbﬂ@ﬁe nmﬁfa@en whsE the filtdey| ene or
C2-4- al | ene opt| onally may be substituted 163' gsone or Irg)re of

t he cardséa Vi mfof wlwt@a@@%lt'ﬁl?@'ﬁ%abﬁo - @mgﬁkf@ﬁQ ARG sofi
opt i OnatHdéféFBMe;h% %zmhs’?g%ﬁ%@(eo%‘@ﬁkea%&r@munamﬁd@%klenumé@qﬁtﬁ@ from

ni trogen, gen an fur; and bond bet ween and Z characterized by
a dott euagnet@ st!srea ﬂ?@fﬁ@P@UFﬂ%ﬁﬂd h@?"ﬂf}ﬂ Pafetiep rAsid %fbmtl_rpjtmqtlpa@l i 8tMheQ i s not

uns ubs;[,\% é’pé.ﬁ%"’t‘ﬁg& gg%tgg 8556, ¢ % &151(9{ at%hk%erﬁp@r@%r@fdrﬁ R&odpbisred

above bet ween characterized by a dotted line is a
doubl e dovkr 3ndWans reid foe B0 non. ﬁrites@ntsotmls itruaB-rlipydtese fiter panesut omer

t her eof r alt there Q do f din alm
1. wher el 6 e e sl o RiBAREE) P HanpLey e s R BRELT Ry hibafit
C3- C8- caffdraal &y lor aq@bﬁminbpmddmwyr)om NS{ulhzsimdrplh@ﬁh -heivgdiaeygptenylR4- and R5
are mdependently s;zl ected fromthe group consisting of H |ower alkyl;

| ower am!ﬂﬂ 'HS@@ | ower al koxy-carbonyl; R6 is |ower alkyl, |ower
al koxy, Iower alkyl-am no, di-Iower alkyl-am no-lower alkyl-amno or

di -1 ower al kyl -am no; nd X are independently selected from R7
N Exampl)é 114: Dry-filled capsu{T1 P y =A(R7) -

5000 capsules, each comprising as active ingredient 0.25 g of one of the compounds of

formula | mentioned in the preceding Examples, are prepared as follows:

Composition

active ingredient 1250 g
talcum 180 g
wheat starch 120 g

magnesium stearate 80 g

lactose 20 g
Preparation process: The mentioned substances are pulverised and forced through a sieve
of 0.6 mm mesh size. 0.33 g portions of the mixture are introduced into gelatin capsules

using a capsule-filling machine.

Example 115: Soft capsules

5000 soft gelatin capsules, each comprising as active ingredient 0.05 g of one of the

compounds of formula | mentioned in the preceding Examples, are prepared as follows:

Composition
active ingredient 250 ¢
PEG 400 1 litre

Tween 80 1 litre



E, Gand T are =C(R8)-; R7 and R8 are independently selected fromH and
halo; Yis -O, -S or -CH2- , especially -O; Zis Nand Qis Cr

C4- al kyl eme 2006/03223¢4- al kenyl ene, wherein one or nore, espeaBosyosose, of
t he carbon atons of said G -C 4-al kyl ene or C2-C4-al kenyl ene chain
optionally may be replaced by a heteroatomindependently selected from
ni trogen, oxygen and sul fur, especial182from oxygen, the Nitrogen
optionally substituted by |lower alkyl; and the bond between Q and Z
characterized by a dotted line in formula | is a single bond; with the

Provi S bhatiGh bRcBR: THESUR inbletrRat MpuhanséednCsudpénackiyl REE@A00r Z is C
and Qis as defined above wherein the bond between &Oagi Z §h§r a|ct®ri zed by
a dot t daolyethglens alveelhaviagian M of TeBLAIRIONH G- 0 ZRAW <0 EUKE: RYIKATERY or
especi (,l%tm® By bnblReFe8fAtla8ICHans dd. It U8AS supBliedA
corrpou?léé]lda OI’IBY?,H a’l a%tggﬁg?%g%ﬁl aiml or 2, wherein Zis N arFl) Qis
C2- C4- dhykidnka, EvdtzetandCancgraungyn amet pHiedsen to aPagicleqizeo’ FBRREI™M Vi%ne, of
t he carpon at . - al; IS i i§ ESSURY using a

i ndepen%%’ﬁ]t ﬁﬁ%g&o@?ngdp fﬁ%ﬁ')ﬁnlg'lte%ggg*ﬁ?‘ '%ﬁ@g%%egﬁg)égﬁgfaﬁ?ﬁaespeci al Igy from
oxygen;camsdictfiimglboadhineet ween Q and Z characterized by a dotted line in
formula | is a single bond; or Zis Cand Qis as defined above wherein the
bond between Q and Z characterized by a dotted line in formula | is a

doubl e bond; or a tautoner thereof, or a salt thereof. 4. A conpound of
formula | according to claim1, wherein RL is halo; -C0-C7-NR4R5; or
-C(=0)-R 6; R2 is a cycl ohexyl, phenyl, pyridyl, 2Hindazolyl,

1, 3-di hydr o- 2- benzof uranyl or pyrazole radical wherein said radical is
substituted by one or nore substituents independently selected fromthe
group consisting of |ower alkyl; C3-C8-cycloal kyl, optionally substituted

by



nmor phol i nyl; | ower al koxy; hal o; hal o-1ower al kyl; hal o-lower al koxy; SF5;
nmor phol i nyl ; nor pholinyl -1 ower al kyl; piperazinyl-Iower alkyl; |ower

al kyl - pi pgoaséensb2shoner al kyl and phenyl, wherein said poengtoossosopt i onal |y
substituted by |lower alkyl, halo, di-lower alkyl-amno-Iower alkyl, |ower

al kyl - pi perazi nyl -1 ower al kyl or norphalinyl-lower alkyl; R4 and RS are

i ndependently sel ected fromthe grou‘p1Q:3o'nsi sting of H Iower alkyl; |ower

al kyl carbonyl ; and | ower al koxy-carbonyl; R6 is |ower al koxy, |ower

al kyl -ami no or di-lower alkyl-amno;, Xis =C(R7)- and one of A and Bis N
whi | e trated Beimddsis=C(R7)-; E, Gand T are =C(R8)-; R7 and R8 are

i ndependently selected fromthe group consisting of Hand halo; Yis -O; Z
is Nand Qis C2-C3-al kyl ene or C2-C3-al kenyl ene, wherein one of the carbon
at oms  of As@intholidd eBfoamnlkild lene chai n optional ly may be replaced by oxygen;
and the bond between Q and Z characterized by a dotted line in formula | is
a single bond; with the proviso that Qis not unsubstituted unbranched

C2- C3-al k)/Aene; yor Z@gs Cand Qis -CH=CH-CH=; and Wis not present; or a

t aut onex”t of asplt tigereof. 5. Alconpound of fornula I according
to claifpl, erein R1 i| chl gfo; cyano; nethyl am no; am no-net hyl ;

met hyl aNi_no-1Bet hyl Exdi I o- p&thyl ; net hoxy-carbonyl,

et hoxy-a'g'a\’r-r}nfgl ; but oXy- carBonyl N net hi§,am no- car bonyl ,

di met hyl am nocar bonyl ; \ sepropyl &l no- car bonyl ; (2)-di met hyl am no-ethyl -(1
) - ami no- caRponyl ; met hyl@ar bonyl - ani no; net hoxycar bonyl - ami no;

but oxycar bonyl - am no; carboxyl; hydroxynethyl; chloro-nethyl or

met hoxy- car bonyl -am no-nethyl ; R2 is a cycl ohexyl, phenyl, pyridyl,

2H i ndagol yl,, 1, 3-di hydro-2-benzofuranyl or pyrazole radical wherein said
radical is substituted by one or nore substituents independently selected
from t b igﬂ’blh[@lOC@r%iOst@onér@fRSFréEOh?i'NRe‘?ﬁ)?f ‘CERORl : butyl; cycl opropyl ;

mor phol I!RZni‘s%Dbstituted Cs-Cg-cycloalkyl; substituted aryl; or substituted heterocyclyl,

Rs is H or unsubstituted or substituted lower alkyl;

R, and Rs are independently selected from the group consisting of H; unsubstituted or
substituted lower alkyl; lower alkyl-carbonyl, wherein the lower alkyl moiety is optionally
substituted: and lower alkoxy-carbonyl, wherein the lower alkyl moiety is optionally
substituted;

R is H; unsubstituted or substituted lower alkyl; lower alkoxy, wherein the lower alkyl moiety
is optionally substituted; or unsubstituted, mono- or di-substituted amino;

A, B and X are independently selected from =C(R;)- or N;

E, G and T are independently selected from =C(Rg)- or N;

R, and Rs are independently selected from the group consisting of H, halo and unsubstituted
or substituted lower alkyl;

Y is -O-, -S-, -8(0)-, -S(0)-, -CHz-, -CH,-CH,-, -CH=CH- or —-C=C-;

Zis CHor N and Q is C4-Cs-alkylene or C,-C4-alkenylene, wherein C;-Cs-alkylene or C»-Cy4-
alkenylene optionally may be substituted and wherein one or more of the carbon atoms of
said C;-Cs-alkylene or C,-C,-alkenylene chain optionally may be replaced by a heteroatom
independently selected from nitrogen, oxygen and sulfur; and the bond between Q and Z
characterized by a dotted line is a single bond; with the proviso that if Zis N, Q is not
unsubstituted unbranched C;-C4-alkylene;

or

Zis C and Q is as defined above wherein the bond between Q and Z characterized by a

dotted line is a double bond; and



yl cycl ohexyl ; methoxy; fluoro; chloro; brono; trifluoronethyl;

di fluoroethyl; trifluoronethoxy; SF5; norpholinyl; norpholin-4-ylnethyl;

pi per azi nyb-2ombdsyiss 4- net hyl pi perazi n- 1-yl net hyl ; Aet hylppirpBz@zbox630
1-yl met hyl ; 4-propyl pi perazin-1-yl met hyl and phenyl, wherein said phenyl is
optionally substituted by nethyl, flugro, dinmethylam no-nethyl,

nmor phol i n-4-yl met hyl , 4- net hyl pi per'a&qdfn'- 1-yl met hyl or

di met hyl am nocarbonyl; RO is H nethyl, ethyl or propyl; one of A and B is
N while the other is =CH; Y is -O; -S-; -CH2-CH2- ; -CH=CH or - CXC; W
i's CH2vpls &itler RHESESENt 0P C,-Lstatitleer thereof, or a salt thereof.6. A

conpound of formula | accordin o any one of clains 1 to 5 wherein Zis C
and Qi°§a-t@§1|9'@ﬁfméq56,°f’d?raasat”&h?%ﬁér thereof, or a salt thereof. 7. A

pharmaceutical conposition conprising a conpound of formula | according to
any one of clains 1 to 6, or g.tatut %grrﬁr tFereof or a pharmaceutically
accept abPeogpoung ghloggria’| a5aordingHe B du @8 y acceptable carrier. 8. A
conpoundy i®halborond aNR,RACEITIEOYR;0 any one of clains 1 to 6, or a tautoner
t hereof or a pharnmaceutical |y acc apble salt thereof, for use in the

t r eat netis 6$b3tt'H§e%ﬁi3‘ﬁ'a‘Fy%?a'kﬂnﬂ&’sﬁ@w,bargsﬁre%qbéi'{@e PR Mreat ment of a
pr ot ei Ik kifags.eard epRppaaintdiseRass frdhn thd group oomstiaged Hellongr titryic loaiemaliy!-
wherein the protein ki nase dependent di sease to be treated is a protein

ki nase C@éﬁ%‘ﬁgéﬂ@ lQyyes aiexy-ca9RB¥ al Iy a proliferative disease, depending on

any onez Q& gk ik, Idwe afkeky, aviedalipf-ahiio) dkiones alkyl-rpinB4owes aiyl-amBer orAbl
c-Kit, Raf, RET PDG-- R and/ or VEGF-R, especially VEGF-R 10. Use of a
conpouﬁ'QWerﬁBﬁyhﬁ'lnﬁ‘ol according to any one of clains 1 to 6, or a tautoner

t her eofp qf 544 RNAE REEHIHBY b¥lcaeaephpbt@®, parN;t hereof , in the treatnment of
a protein kinase dependent disease. 11. Use of a conmpound of formula I
accor difrd® epd dRfe5&R0F clains 1 to 6, or a tautomer thereof or a

phar ”BCF%UédoCﬁ% ¥ iRdpeRi Sl & chatdd rhieRafd hdler the preparation of a
phar maceut i ca i
Y is -O-, -S- or -CH,-, especially -O-;
Z is N and Q is C;-Cs-alkylene or C,-C,-alkenylene, wherein one or more, especially one, of
the carbon atoms of said C4-Ca-alkylene or C,-C4-alkenylene chain optionally may be
replaced by a heteroatom independently selected from nitrogen, oxygen and sulfur,
especially from oxygen, the Nitrogen optionally substituted by lower alkyl; and the bond
between Q and Z characterized by a dotted line in formula | is a single bond; with the
proviso that Q is not unsubstituted unbranched C,-C,-alkylene;
or
Z is C and Q is as defined above wherein the bond between Q and Z characterized by a
dotted line in formula | is a double bond; and
W is C,-Cs-alkylene or especially not present;

or a tautomer thereof, or a salt thereof.

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

Z is N and Q is C,-C,-alkenylene, or C;-C,-alkylene wherein one or more, especially one, of
the carbon atoms of C4-C,-alkylene is replaced by a heteroatom independently selected from
nitrogen, oxygen and sulfur, especially from oxygen; and the bond between Q and Z
characterized by a dotted line in formula 1 is a single bond;

or

Zis C and Q is as defined above wherein the bond between Q and Z characterized by a

dotted line in formula | is a double bond;



conposition for use in the treatnent of a protein kinase dependent disease.
12. The use according to claim10 or 11 wherein the protein kinase
dependentwOize@ase23iss a protein ki nase dependent di seasepceapaos/add3o a
proliferative disease, depending on any one or nore of the follow ng
protein kinases: EphB4, c-Abl, Bcr-Abl, c-Kit, Raf, RET, PDGF-R and/or
VEG-- R, especially VEG--R 13. A net hE)QF'bf treatnent for a disease that
responds to inhibition of a protein kinase, which conprises adm nistering a
prophylactically or especially therapeutically effective anount of a
conpoungt pfaufopricrtHeredf, acs ealtlihegedfo any one of clains 1 to 6, or a tautoner
thereof or apharmaceutically acceptable salt thereof, to a warm bl ooded
animal, for exanple a human, in need of such treatnent.

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

R, is halo; -Co-C7-NR4Rs; or -C(=0)-Rs;

R, is a cyclohexyl, phenyl, pyridyl, 2H-indazolyl, 1,3-dihydro-2-benzofuranyl or pyrazole
radical wherein said radical is substituted by one or more substituents independently
selected from the group consisting of lower alkyl; Cs-Cg-cycloalkyl, optionally substituted by
morpholinyl; lower alkoxy; halo; halo-lower alkyl; halo-lower alkoxy; SFs; morpholiny;
morpholinyl-lower alkyl; piperazinyl-lower alkyl; lower alkyl-piperazinyl-lower alkyl and phenyl,
wherein said phenyl is optionally substituted by lower alkyl, halo, di-lower alkyl-amino-lower
alkyl, lower alkyl-piperazinyl-lower alkyl or morpholinyl-lower alkyl;

R, and Rs are independently selected from the group consisting of H; lower alkyl; lower alkyl-
carbonyl; and lower alkoxy-carbonyl;

Rs is lower alkoxy, lower alkyl-amino or di-lower alkyl-amino;

X is =C(R;)- and one of A and B is N while the other is =C(Ry)-;

E, G and T are =C(Rs)-;

R, and Rs are independently selected from the group consisting of H and halo;

Y is -O-;

Zis N and Q is C,-Cs-alkylene or C,-Cs-alkenylene, wherein one of the carbon atoms of said
C.-Cs-alkylene chain optionally may be replaced by oxygen; and the bond between Q and Z
characterized by a dotted line in formula | is a single bond; with the proviso that Q is not
unsubstituted unbranched C,-Cs-alkylene;

or

Zis C and Q is -CH=CH-CH=; and

W is not present;

or a tautomer thereof, or a salt thereof.

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

R, is chloro; cyano; methylamino; amino-methyl; methylamino-methyl; dimethylamino-methyl;
methoxy-carbonyl, ethoxy-carbonyl; butoxy-carbonyl; methylamino-carbonyl, dimethylamino-
carbonyl; isopropylamino-carbonyl; (2)-dimethylamino-ethyl-(1)-amino-carbony};
methylcarbonyl-amino; methoxycarbonyl-amino; butoxycarbonyl-amino; carboxyl; hydroxy-

methyl; chloro-methyl or methoxy-carbonyl-amino-methyl;
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R, is a cyclohexyl, phenyl, pyridyl, 2H-indazolyl, 1,3-dihydro-2-benzofuranyl or pyrazole
radical wherein said radical is substituted by one or more substituents independently
selected from the group consisting of methyl: ethyl; propyl; butyl; cyclopropyl; morpholin-4-
yicyclohexyl; methoxy; fluoro; chioro; bromo; trifluoromethyl; difluoroethyl; trifluoromethoxy;
SFs; morpholinyl; morpholin-4-ylmethyl; piperazinyl-methyl; 4-methylpiperazin-1-ylmethyl; 4-
ethylpiperazin-1-ylmethyl; 4-propylpiperazin-1-ylmethyl and phenyl, wherein said phenyl is
optionally substituted by methyl, fluoro, dimethylamino-methyl, morpholin-4-ylmethyl, 4-

methylpiperazin-1-ylmethyl or dimethylaminocarbonyl;

jeelhve

0 ]

Y
~N Y X
= or N
N\
0o \O

Rg is H, methyl, ethyl or propyl;

one of A and B is N while the other is =CH-;
Y is -O-; -S-; -CH,-CHo-; -CH=CH- or —-C=C-;
W is CH, or not present;

or a tautomer thereof, or a salt thereof.
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6. A compound of formula | according to any one of claims 1 to 5, wherein Zis C and Q is
—CH=CH-CH=;

or a tautomer thereof, or a salt thereof.

7. A pharmaceutical composition comprising a compound of formula | according to any one
of claims 1 to 6, or a tautomer thereof or a pharmaceutically acceptable salt thereof, and a

pharmaceutically acceptable carrier.

8. A compound of formula | according to any one of claims 1 to 6, 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 protein kinase dependent disease.

9. A compound according to claim 8, wherein the protein kinase dependent disease to be
treated is a protein kinase dependent disease, especially a proliferative disease, depending
on any one or more of the following protein kinases: EphB4, c-Abl, Ber-Abl, c-Kit, Raf, RET,
PDGF-R and/or VEGF-R, especially VEGF-R.

10. Use of a compound of formula | according to any one of claims 1 to 6, or a tautomer
thereof or a pharmaceutically acceptable salt thereof, in the treatment of a protein kinase

dependent disease.

11. Use of a compound of formula | according to any one of claims 1 to 6, or a tautomer
thereof or a pharmaceutically acceptable salt thereof, for the preparation of a pharmaceutical

composition for use in the treatment of a protein kinase dependent disease.

12. The use according to claim 10 or 11 wherein the protein kinase dependent disease is a
protein kinase dependent disease, especially a proliferative disease, depending on any one
or more of the following protein kinases: EphB4, c-Abl, Ber-Abl, c-Kit, Raf, RET, PDGF-R
and/or VEGF-R, especially VEGF-R.

13. A method of treatment for a disease that responds to inhibition of a protein kinase, which
comprises administering a prophylactically or especially therapeutically effective amount of a

compound of formula | according to any one of claims 1 to 6, or a tautomer thereof or a
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pharmaceutically acceptable salt thereof, to a warm-blooded animal, for example a human,

in need of such treatment.



