WO 2005/040153 PCT/EP2004/011600 Novel Triarylimidazoles This
invention relates to new triarylimidazoles and their pharmaceutically
acceptable salts. The compounds are protein-tyrosine kinase inhibitors,
vaspasialsinhibitors of c-met kinase and are therefore excellentrioe4/011600
therapeutics for the treatment of cancer. The invention relates also to
pharmaceutical compositions which contain this new compounds as
active agents for the treatment of cancer and cancer related diseases.
Background of the Invention Protein-tyrosine kinases (PTKs), enzymes
that catalyse the transfer of the y phosphate of ATP to tyrosine residues
of protein substrates, are criticalampeliaitazefesignalling pathways that
control cellular proliferation and differentiation. PTKs can be subdivided
intg_two Jarge families, receptor tyrasing kinases (RTKs) and npon-recept
tyrdite KSR (PR ORTRE SHAT TR B o Hbrib R A CORGEY
an &xerRia0d| sitis dBr aipRhicHstiFIBTRGERd Y Emt e imra dembiserpontisaially
whighipiessesses cokalytic.adtiviyrpdoeguialinn seauentrs fddass iehiksent

like, thgn D2 PRIQGYIR SO JAC I REERIBN S-S RSB AGIIWich contain
polépeptlde chain aé‘nd are . monomeric '%Ethe absetr%g{e of Il%ang. Ll%and1 ted
bintitig s e extrate AtiieH FotETH P RAKEIEREY (3 SiRfSHERNGHIGT =4t
mowmétmfic receptors resulting in autophosphorylation of specific tyrosine
residues in the cytoplasmic portion (for review see: Blume-Jensen, P.,

ang Hypter 1. Natuig 41:1,(2001) 355-365; Hubbard, S.R., et al., J. Biol.
Chem. 1987-11990; Zwick, E., et al., Trends Mol. Med. 8
(2002) 17-23). In general, tyrosine autophosphorylation either stimulates
thebrRisRiEaaR tenarase akavity B e rdedptoibpgdherimster of the y
recphitephntesitesTior clgvansitessiisig nbiint:iprotbinseartainitgal components

PhogRRMIeSINGHRERMRITIQR domainaisusias e e Namalag &S Heks
dormaln or. e - RAGP NSO iQF‘eb%Qd'ﬁ (B Mo a&“inprﬁli%?eéﬁﬁf@gﬁ and
kindses p[%yacrlﬁca role in Intracellular’sign FHransauction pathway

leaBiftig S A8 28 #&Pﬁé@p%w%"é@umgg pRSeriBls A P aRATd
diffesertiatiorexi@erdeduettiyathesbidnkyme § faadeandconietprchalay portion,
targete fopdiRsses catalytic activity and regulatory sequences. Most RTKs, like the

hepatocyte growth factor receptor c-met possess a single polypeptide chain and are

monomeric in the absence of ligand. Ligand binding to the extracellular portion of
RTKs, leads to dimerisation of monomeric receptors resulting in'
autophosphorylation of specific tyrosine residues in the cytoplasmic portion {for
review see: Blume-Jensen, P.,, and Hunter, T., Nature 411 {2001) 355-365;
Hubbard, S.R., et al, ]. Biol. Chem. 273 {1998) 11987-11990; Zwick, E., et al,,
Trends Mol. Med. 8 (2002) 17-23). In general, tyrosine autophosphorylation either
stimulates the intrinsic catalytic kinase activity of the receptor or generates
recruitment sites for downstream signalling proteins containing phosphotyrosine-
recognition domains, such as the Src homology 2 (SH2) domain or the
phosphotyrosine-binding (PTB) domain.

Protein tyrosine kinases play a critical role in intracellular signal transduction
pathways leading to diverse cellular responses such as proliferation, apoptosis and
differentiation . Consequently these enzymes have become primary targets for the
development of novel therapeutics designed to block cancer cell proliferation,
metastasis, angiogenesis and promote apoptosis. The strategy that has progressed

farthest in clinical development is the use of monoclonal antibodies to target
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development of novel therapeutics designed to block cancer cell
proliferation, metastasis, angiogenesis and promote apoptosis. The
strategy that has progressed farthest in clinical development is the use of

wBoeskenaLantibodies to target WO 2005/040153 PCT/EP% A}fé ]?9911690
-2 growth factor receptor tyrosine kinases. The use of small molecule

tyrosine kinase inhibitors however could have significant theoretical
advantages over monoclonal antibodies. Small molecule inhibitors could
have better tissue penetration, could have activity against intracellular
targjerethieriviutatepitaryeisznkinoeidlibe designetB todhavée ayadsine kinase
biOﬁmwaﬂitgo@ew&aﬁl@@ﬁ@ﬁgﬁﬂ&&@ﬂﬁh@&%@&@%b@ﬁ%iBgef"ﬁ’i%%ional
B S A AR R R P e Oe e e capta
tor receptor and bcr abl. The he atocyte grow facior receptor &nier
T T Ra ST L G O BHEAfrects snd coukd be desgned
N rdey awlhiirssaibditidibereredied tmpanoitbegestioeanomasiddactlity
linegthdbi NGl @Sy its ahiliBGiwjransiermruiH3dSmerysefibiRlastSctor

Thedeserinr greagded by the c-met protooncogene (located on
chromosome 7) is a two- chain protein composed of 50 kDa(a) chain

disulfide linked to a 145 kDa((3) chain in an a(3 complex of 190 kDa. The
a divgimeBaiaptecroxtthcon seadaice Wit tse Grsthdentifainssthe oelvated

membxgne anchpdssessbNaniniageiidntyresioe kinase Joed gm@l@arwﬁa
presenge @ithiednaseiiyias %ﬂﬁ‘qg finage dogal @’ﬂg% 1? ﬁp? IR The

memb r of the,r rface

rtyrosme Kinase (RT.
il T SEURE PR e A RAGORP R s o v
561% @Wﬁﬂ?ﬂlﬁﬁﬁ% ﬁg’fa&"ﬁ(ﬂ’éﬁié thatedelickiddrse HspbrgBsinin
dlﬁem[&eﬂmgh@t tiss0ekD SlHoeoitshinitialcisseventiancitharacterisatian b
HGRSFshas beendine suRipkef %Ql'%@&%e@e§ﬁafﬁga£@m§ylaﬁ|¥sme kinase
reqaiging 5le.canegt development and progression, Much evidence
now paints 1o Tts role as a reguia%or of c rC|nogeneS|s OTCACE R £STB 2 2

anfiSREEAENS 1RoTiTe Eas e Hd M fpmily e ‘FQHGHW&I@V rRoleylegivo
14 (2000) 587-596; Jiang, W., et al., Crit. Rev. Oncol. Hematol. 29 (1999)

208cp4Bickengasiv., ok, GUEEPHIG TRIGRS %3(29&1%11155&0}\/'?@ KiS-a
it ﬁhit%ﬁ&%@ﬁ'ln@t@ﬁﬂwtﬁxﬁae%@{s %ﬁf\étsi].‘%e(s%%gg A3 %ferpe% rteﬁs ang tissues.
I%n]%:e 1ts m1tlaf Siscovery and characterisation HGF/SF has been the subject of
intense research, particularly regarding its role in cancer development and
progression. Much evidence now points to its role as a regulator of carcinogenesis,
cancer invasion and metastasis (for review see: Herynk, M.H., and Radinsky, R., In
Vivo 14 (2000) 587-596; Jiang, W., et al,, Crit. Rev. Oncol, Hematol. 29 (1999)
209-248; Longati, P., et al,, Curr, Drug Targets 2 (2001) 41-55; Maulik, G., et al.,
Cytokine Growth Factor Rev. 13 (2002) 41-59; Parr, C., and Jiang, W.G., Histol.
Histopathol. 16 (2001) 251-268.

HGF/SF binds to and induces tyrosine phosphorylation of the mature c-met
receptor B chain. Such events are thought to promote binding of intracellular
signalling proteins containing src homology (SH) regions such as PLC-y, Ras-GAP,
PI-3 kinase pp60~™ and the GRB-2 Socs complex to the activated receptor. Each
SH2-containing protein may activate a different subset of signalling

phosphopeptides thus eliciting different responses within the cell.



Histopathol. 16 (2001) 251-268. HGF/SF binds to and induces tyrosine
phosphorylation of the mature c-met receptor (3 chain. Such events are
thought to promote binding of intracellular signalling proteins containing
src homology (SH) regions such as PLC-y, Ras-GAP, 30 PI-3 kinase
pp60°-sT" and the GRB-2 Socs complex to the activated receptor. Each
SH2-containing protein may activate a different subset of signalling -
tides thus elicitin ere sponses, within the cell. 3

R S e B o S AT b A S B CROh 0
papilbdiyYaratlcarcinomas @ﬁ?dh@mé»%em@ﬁé@té@ nwmlam@m@é#dhood
childhaoctiinepaiesalviar catoinantaxsetdsiaticsheas antObek SHUAROLIS]

celaEnaBas: aNd aRl g eracet Camet s isoNeuearsssedn hatty

non-small cell lung cancer and ,small ceI lun ancer ceIIs in brea

CoHP I SRt G B b ST BISS PopovE: fc
in em@g%ﬁeglgmwmfétyrémlm@r@mamsmﬁ“b*ﬂwﬁgtr@iégi@@rﬁav@ous
beeaihibiapioyeatigishérapebiicaynidoged thistheeepiaicdfiyosinekinastcdher
us%ggg&gggghibiting the protein-tyrosine kinase c-met for inhibiting
tumor growth-and invasion has been shown in many well documented
preclinical experiments (e.g.: Abounader, R., et al., J. Natl. Cancer Inst.

91 Thogsfulnas afshibitagths RIOtERANToSE iRAssrc et fo0inhEgEng fymor
- Togtiokad, Bhd GancesrRass Glee(2GRdyT Sh8 a2 wlndp ddmeitad., pretlietical

E‘,?é’gﬂgzﬁﬁf?@@n glogﬁoijﬂg% I\gloetgﬁl 113%&% de%e@% GRINIPIRG N BARSHNG;
aéegldﬁ%rop én t:’itglfﬁyl a(r%)?%zl% %gll I%Iol'][rﬁjlL kz’oPa (%xar%rp%m“s 56 !
6 a@%i%?ﬂ%& %@Whﬂf%gm b%&é%ﬂ?é}ﬂ@454§lﬁa) |

interactions. It has now been found that the compounds according to this
E‘VW@%ES’@J,@ g&&?@%@%?%ﬁ%ﬁ?%@&é Qﬂ@;&oﬁ%‘?i{ﬁxm@{vhmh are
inase with good so nv n In.a fi
the?iérlls prO\S/glded a c%?n oun%lfoﬁﬁ rierg rg %ﬁ dlil Jgsﬂ)al mldamle
(examples 5, 6 and . However the}f show unfavorabie cytochrome P450
interactions.

1t has now been found that the compounds according to this invention avoid this
disadvantage and are potent inhibitors of c-met kinase with good solubility.

Summary of the Invention

In a first aspect, there is provided a compound of the general formula (T)

z],
Cl
A /]
=N x g
H=N VoW
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cl NNNX () H-N CI W Y WO 2005/040153 PCT/EP2004/011600 -4-
wherein W is -N=; and X is hydrogen; Y is hydrogen or a group A2-R; 5
A2 is CI-C5-allcylene, which may be optionally substituted by Ci-C6-alkyl;

wah ey hydroxy; R represents hydroxy; linear or bran(:Ir@gm,zg(Wom00

Ci-C6-alkoxy; amino; dimethylamino; diethylamino;
t-butyloxycarbonylamino; carboxyl; C}1- C5-allcoxycarbonyl; triazolyl;
cyano; piperidino; 1-pyrrolidinyl; 10 morpholino; 4-methylpiperazin-1-yl;
0-A1-NR3R4; S-Al-NR3R4; 4- carboxyphenyl; furan-3-yl; thiophen-2-yl or
3wihethipithiophen-2-yl; nis 1 or 2; and Z represents one or two
substituents independently selected from the group consisting of halogen;
h)ﬁqroxy;{sa_INI:Q)%; dmethyl; Ci-C3-allcoxy, which are 15 optionally
substituted with pyridinyl; methoxymethoxy; (2-methoxyethoxy)methyloxy;
methyltH 98 methoxy; methylendioxy: ethynyl; trimethyisilylethynyi
and beizylbganiochgsooptiShiily substituted by halogen; methoxy; ‘
cyano; gfitroisnaetiylaReliensy vaaHBoNyyOb CHREXY2 2P Wibadtarratively, \Wsislkyl;
-CH=; and Zybh%!gxg; 'dQOI§§,SR2; (SO)R2; (SO2)R2;
CH2-S-CH2-C( )2-Cﬁ;2{-! H3"’CH2- S-(CH2)2-OH or a.group Al-Q; 25 A’
represéﬁ‘nts ée@g@ggalk P@%gxamt%fear or %rancheé) C-Ce-alkoxy;  amino;
dimethylamino; diethylamino; t-butyloxycarbonylamino; carboxyl; C;-
Cs-alkoxycarbonyl;  triazolyl; cyano; piperidino;  1-pyrrolidiny;
morpholino; 4-methylpiperazin-1-yl; O-A-NR’R% §-A'-NR’R% 4-
carboxyphenyl; furan-3-vl; thiophen-2-yl or 3-methylthiophen-2-yl;

n islor2;and '

Z  represents one or two substituents independently selected from the group
consisting of halogen; hydroxy; allyloxy; methyl; C,~Cs-alkoxy, which are
optionally substituted with pyridinyl; methoxymethoxy;

~ (2-methoxyethoxy)methyloxy; methylthio; ethoxymethoxy; methylendioxy;
ethynyl; trimethylsilylethynyl and benzyloxy which is optionally substituted
by halogen; methoxy; cyano; nitro; methylendioxy; carboxy or ethoxy;

or alternatively

W is ~CH=; and
X is hydrogen; OR'; SR% (SO)R? (SO2)R% CHy-S-CHo-C(0);-CHo-CHis; CHa-

$-(CFH,),-OH or a group A-Q;

A'  represents a C;-Cs-alkylene group;

Q  is ORY SR% SOR% SO,R? NR'R% NHCH,CH,NRR® or halogen;

R'  is selected from the group consisting of hydrogen; C;-Cs-altkyl; allyl;
dimethyiphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-dihydroxy-1-
propyl;  (8)-2,3-dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-
hydroxy-2-hydroxymethyl-1-propyl;  2-methoxyethoxymethyl; 2,2-
dimethyl-1,3-dioxolan-4-ylmethy! or a group A'-Q%

Q* represents Cp-Cy-alkoxy; cvano; carboxyl; C;-Cg-alkoxycarbonyl;
carboxamide; ~CO-NR'RY; Cy-Cg-alkylsulfanyl; C,-Cg-alkylsulfenyl; C;-
Cs-alkylsulfonyl and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group, Q' is
hydroxy or NRR%;



Qis OR’; SR2; SOR2; SO2R2; NR3R4; NHCH2CH2NR3R4 or halogen;
Rl is selected from the group consisting of hydrogen; C,-C3-alkyl; allyl;
dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; (R)-2,3-dihydroxy-I- propyl;
- (S)-2,3-dihydroxy-I-propyl; 1,3-dihydr%xy-2-propyl; 330
hydroxy-2-hydroxymethyl-l-propyl; 2-methoxyethoxymethyl; 2,2-
dimethyl-l,3-dioxolan-4-ylmethyl or a group Ai-Q1; Q1 represents

- CI-C2-gfkoxy; eyaheiledrboxykighGealcmoatinin g3 carsplapide): 2.3-

'Cg’ 3N5R3R4 E?;!tar&%gﬂr ¥ {&'ﬂ@}d M&@E})@S&H%mi %Jylgéﬂ?k&%f@M
an IR case tha re re e en- or ropyle o~
Qlis ﬁg?d]?gxyaéﬁ m”ZyEi Jgroup cogmst[i)}{ Qf %E%Ig 5

dimethylpho@pi%ﬁp%@myl 2 3 epoxy I propyl; 2,3 dihydroxy-1-propyl;
2,2-dimethy kdgaisioRelan4-yimethyhemhkol, REyR4dkre indegententing,

selected frorgﬁ] e g&g@m@ngg gf ggg{ﬂgﬁeuﬂfgaf&hlﬁﬂﬁgt@g@mO
forma5to 7 embered %atur ulgsagj,{rate%ln% optionally

substituted Erﬁ?é?ﬂiﬁ’ﬁi’ E)RF@ COREInNG ohe Or twe  heteroatoms,
independeritysealettad drem NRor 0; Y is hydrogen or a group AZ-R; AZ is
CI-C5-alRylepegtyetidpha ,mlﬂmumlysupﬁummwm@ﬁw|é:y+,cs-a11cy1;
phenyl or by yg >é¥b quc,ents hydroxy; linear or branched
C1-Co- alkox amlno g no dlethy!)amlr}lo -C araino:
t-butyloxycarbEryainGY Er o:H aIIcoxycadbon § ?nazojﬂ/r’l ’
cyano; plperlélmﬂwlﬁwmm {ﬁﬁ‘é’rﬁﬁoﬁ EARABY ‘133‘}?03‘7 s G-
O-Al-NR5RAL SR N3 RAE- cmmmhenymwram@@;aﬂmmpﬁemo}dcbnyh
8- @ethy'ﬂgoeﬁh Shteon | 2 h&%@@%ﬁ%p@e@s@h@fa!k@xm NRPRY 4-
substituted wit ri s 1. a nis 2,:0 bst eprese s
CI-C3- alkoxy?astﬁﬁé‘fgh% Iﬁ)")%rl dil Be 2 %%M ﬁ
n is1or2;and
Z  représents Cy-Cy-alkoxy, substiturted with pyridinylifn is 1; and
if n is 2, one substituent represents Cl—Cg—a]}':oxy, substituted with pyridinyl,
and
the second substituent being independently selected from the group
consisting of halogen; hydroxy; allyloxy; methyly  C-Cs-alkoxys
methoxymethoxy; (2-methoxyethoxy)methyloxy; methylthio;
ethoxymethoxy; methylendioxy; ethynyh; trimethylsilylethynyl; and

pharmaceutically acceptable salts thereof.

In a second aspect, there is provided a process for the manufacture of the compounds as
defined above, wherein

a)  compounds of the general formula (VI)

z],
9] N  Ci
N ||
~ N
ISRDES
—
Cl .(VI)

or (VII}



and the second substituent being independently selected from the group
consisting of halogen; hydroxy; allyloxy; methyl; CI-C3-alkoay;
methoxymethoxy; (2-methoxyethoxy)methyloxy; methylthio;
ethoxymethoxy; methylendioxy; ethynyl; trimethylsilylethynyl; and
pharmaceutically acceptable salts thgreof. In a second aspect, there is
provided a process for the manufacture of the compounds as defined
above, wherein a) compounds of the general formula (VI) z2n O 1 Cl SAN

obtained by oxidation of e ide' Yroup of the thioethers, described by
the general formula (V) 2 ¢i N X CI (V), which are obtained by
N-deoxygenation of com Tds.of the [gener%l formula (IV) Il
O
0 LA
~ N
\H/ H |l X
N ~ZW

are obtained by oxidation of the sulfide group of the thioethers,
described by the general formula (V)

V),

which are obtained by N-deoxygenation of compounds of the general
formula (IV)

(IV),

whereby said compounds of the general formula (IV) are obtained by

reacting a compound of the general formula (II)



ZINNC1 7s',N51:11 NI\ ~XHO"iW CI (IV), whereby said
compounds of the general formulas(‘R/) are obtained by reacting a
compound of the general formula (Il) 5b O CI H X iVV CI (~~) with a
compound of the general formula (Ill) 0 NaN S ~HO N z1n J(lll), and b)
reacting said compounds of the formulae (VI) or (V1) with a compound of
the formula Y-NH2 to give tki# comfpbunds of formula (I); and the

d a composition, containing one
s ane-suitable adjuvants. Ina -
fourth aspect, there is provi phairmaceutical composition, containing
one or more compounds(s) as defined above Qd:the active ingredient(s)

togethgrith pharmarsiisaliy AgcRRIaRIE dRihvants.

and

b)  reacting said compounds of the formulae (V1) or (VII) with a compound of the formula
Y-NH, to give the compounds of formula (I); and

the substituents W, X, Y and Z as well as n having the significance as defined above.

In a third aspect, there is provided a composition, containing one or more compound(s) as
defined above and suitable adjuvants.

In a fourth aspect, there is provided a pharmaceutical composition, containing one or more
compounds(s) as defined above as the active ingredient(s) together with pharmaceutically
acceptable adjuvants.

‘In a fifth aspect, there is provided the use of one or more compound(s) as defined above for
 the production of medicaments for the treatment of diseases, which are mediated by c-met
kinase. '

In a sixth aspect, there is provided the use of one or more compound(s) as defined above for
the production of medicaments for the treatment of cancer.



In a fifth aspect, there is provided the use of one or more compound(s) as
defined above for the production of medicaments for the treatment of
diseases, which are mediated by c-met kinase. In a sixth aspect, there is
provided the use of one or more compound(s) as defined above for the
production of medicaments for the tréatment of cancer. 5¢ It was
surprisingly found that the pharmaceutical and anti-tumorigenic activities,
due to the c-met inhibition of the compounds according to this invention ,
ardt espeviatiyipgbvidenioahSpRisamac 8risd B2aieRibIopRERgRy 2cuvites,
-Eyéjgy{(gecgigléqﬂ@ft &gd@%’lej%néﬁfihedmmmm r%goxﬁéi@itedﬂﬁewﬁg:ﬁign ofe
the Invention Preferred Cl-C6-a FOLRS WV ' e in
R R b e i
PCTEF004f0hd 500zl Pigfarred Cl-C6-alkoxy groups with regard to Q'
R and Z are methoxy, ethoxy or isopropyloxy. Preferred ring systems,
formed by R3 and R4 together represent 1-pyrrolidinyl-, piperidino-,

gl e H IR BIBERFN 1. 5 Preferably X = Al-Q represents
-CH20H or -CHrCH2-OH. Preferably X = -O-A™-Q" is -O-CH2-CH2-OH;
-0-GHR:CPOHLHN GHZE NitRegerted BIORHRIOR YandAZ-Riarsethyl, ethyl
2-hydrox ettﬂyl; 3-hydroxypropyl, 2- methoxyethyl; 3-methoxypropyl;
(R)é‘g%?&ﬁ?ydroxy-l-propyl; (S)-2,3-dihydroxy- 1-propyl; (R)-3-hydroxybutyl;
(S)-3-hydroxybutyl; 2-morpholinoethyl; 3 10 morpholinopropyl;
(CH2)3COOH; 2-(4-methylpiperazin-l-yl)ethyl; 3-Hydroxy-
2,2-dimethylpropyl; 3-hydroxy-l-phenylpropyl; 3-tert-butyloxyethyl;
2-aminoethyl.; 3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl;
3-(N,N-dimethylamino)propyl; 3-(pyrrolidin-1-yl)propyl; CH2COOH,;
(CH2)2COOH; CH(C2H5)COOH; 15 (CH2)3000C(CH3)3;
(CH2)2-N-COOC(CH3)3; (CH2)3-N-000C(CH3)3; (CH2)2-
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0-(CH2)2-N(CH3)2; (CH2)2-0-(CH2)2-NH2; (CH2)2-S-(CH2)2-N(CH3)2;
(CH2)2-S- (CH2)3-N(CH3)2; (CH2)3-S-(CH2)2-N(CH3)2;
(CH2)3-S-(CH2)3-N(CH3)2; (1,2,4- triazol-1-yl)ethyl;
ol-3-yl)propyl; Halogen is fluorine, chlorine, br

“gg)@gr%é?ggg%lzy nis 1, and said substituent Z is located in th %?Wﬁp%gﬂéj{'ﬂﬁ%o
4-position. If Z represents methoxy which is substituted with pyridinyl;
benzyloxy or a substituted benzyloxy group, Z is preferably located in the
3-position. Especially preferred are compounds of the general formula (1)

r%‘ ehhtitfacSutidlyyamenptatih mansttive @ofRwhardimWristhhNF-¢Bdsy or

selegtagfiory.the 25 group consisting of 3-chloro; 4-chloro; 3-bromo;
3-iodo; 3-ethynyl; 3 methoxymethoxy; 3-(2-methoxyethoxy)methyloxy;

3-methylthio, 3- ethox ethox 4-methylendioxy or 3-benzyloxy which
is gpg%aqlf%ﬁbﬁfu?éd )éﬁe% ?ﬁé%xﬁflg@%ﬁo&ﬁfﬁﬁm -pytrolidinyl-,
m@fﬁﬂ@dﬂ%x?‘%ﬁ?’f%‘w étlﬁ"(lﬁtbﬂm?s?f@spécbdlly preferred are
compounds of the general formula (I), wherein WO 2005/040153

POHIEREADAO WG] Qe s i s OIS IM0gE;, Yofgpresents
2-hydroxyethyl; 3- hydroxypropyl ﬁmethoxyethyl 3- methoxypropyl

(R 2 3 dlhydroxy IIQ yI (S) -2,3- dlhydroxy l-propyl; 5

yistiyt OFdryareki L 0@iheth Aeblylne-
morphollnoethyl 3- morphollnopropyl 2-(4- methylplperazm -l-yl)ethyl;
3 -yeleaer 1 RRvpRYIRFOPY !, 2-athinogthyl JAMmIRoRIORY s 4aminaluiv 2

pymfﬁ‘n %ﬁ o eaodit %Efﬁz%h”e%% m'”‘?@ K gt

(e Weki2)0 R aw%ﬂz)zmgmwi 3-

(OHQQ@@J(@HE)@‘]N (@%)Q}QQHQ)Z-&@W{N(@&S)Z}’I Jethyl; 3-Hydroxy-

(CLABSHEH8pN(CH3)2 or (CH2)3-S-(CH2)3-N(CH3)2; n is 1; and
3-hydroxy-1-phenylpropyl; 3-tert-butyloxyethyl; 2-aminoethyl; 3-aminopropyl;
4-aminobutyl;  2-(N,N-dimethylamino)ethyl;  3-(N,N-dimethylamino)propyl;
3-(pyrrolidin-1-yDpropyl; ~ CH,COOH;  (CH,),COOH;  CH(C,Hs)COOH;
{CH,);COOC(CH3)s5; (CH,)o-N-COOC{CHa)s3 (CH,)3-N-COOC(CHy)s; (CHy),-
O-(CH2)2-N(CHs}ys (CHa)2-O-(CHa)o-NHy; (CHz)2-8-(CH,)p-N(CH;) g (CHy),-S-
(CH2)s"N(CHs)z; (CHz)5-5-(CHz)>-N(CHs)s; (CHz)s-S-(CHa)s-N(CH3)z (1,24~
triazol-1-yl)ethyl; 3-(1,2,4-triazol-3-yDpropyl;

Halogen is fluorine, chlorine, bromine or iodine.

Preferably n is 1, and said substituent Z is located in the 3- or 4-position. If Z
represents methoxy which is substituted with pyridinyl; benzyloxy or a substituted
benzyloxy group, Z is preferably located in the 3-position.

Especially preferred are compounds of the general formula (I) and
pharmaceutically acceptable salts thereof, wherein W is -N=; 7 is selected from the
group consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo; 3-ethynyl; 3-
methoxymethoxy; 3-(2-methoxyethoxy)methyloxy; 3-methylthio; 3~
ethoxymethoxy; 3,4-methylendioxy or 3-benzyloxy which is optionally substituted
by halogen; methoxy; cyano; nitro; methylendioxy; carboxy or ethoxy.

Also especially preferred are compounds of the general formula (1), wherein
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15 Z is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo;
3-iodo; 3-ethynyl; 3-methoxymethoxy or 3-benzyloxy which is optionally
substituted by halogen; methoxy; cyano; nitro; methylendioxy; carboxy or
vathoxynAse especially preferred are compounds of the genggalfesikha 1600
(1), wherein 20 W is -N=; X is hydrogen; Y is 2-hydroxyethyl;
3-hydroxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)-2,3- dihydroxy-1-propyl;
2-morpholinoethyl; 3-morpholinopropyl; 2-(4- methylpiperazin-I-yl)ethyl;
2-aminoethyl; 3-aminopropyl; 2-(N,N 25 dimethylamino)ethyl;
B-EN,NJH' Sthylamino)propy! or 3-(pyrrolidin-1- yl)propyl; nis 1; and Z is
sefected phothe;group consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo;
3- @thyr}a@pl%s@;@hox mﬁmtz}z 130 %‘@ﬁﬂ?&%i’o‘ﬁ!ﬂmh is %mal% L 3-
SUbStItUteghbX)rpalongn 0 hydr%}fpiqpropy a(g?rygocy deroxy» 1-propyl;

examp

2-(3,5- d%h%@ﬁ?ﬂﬁih%&nﬁh%‘ﬂéﬁ%&%h%r{%dsoiif B2rdignekylvspyl 2-

amin ojrpyriioadime4tyy);-N- 1H-imidazole WO 2005/040153

PCT/EB2QQAALLRAR0pa A furher eeihapientefiine Qigsent IRVRRLeR,-1 -
are the 95 gound§ of formula (1), wherein W is -CH=; X'is hydrogen,;

OR; SF? 33 (S02)R2; CH2-S-CH2-C(0)2-CH2-CH3; CH2- 5
S-(CHB32BRGHY by S GHRB ORT e prosmeRyE e Midipr ampnarteyh
OR'; SRANSOREnSHZRRAINRBR; NHEHZCHMMR3RY prohgio g efHECROH;
selectegfromatmgroupcensisiingraf hydm@sH, feleses-rIky@ttyl-0-(CHy),-
d'metr%gﬁ?f hony g%eti“yb %c’fﬁp%f‘ Pf %5255)(&-?’}" RJ\(E';E@’SX H&B)-s-
propyl; {32 Sy OX L propyful L dipydrony- 2-prasv S .

n is 1;and

Z  is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-iodo;
3-ethynyl; 3-methoxymethoxy or 3-benzyloxy which is optionally substituted
by halogen; methoxy; cyano; nitro; methylendioxy; carboxy or ethoxy.

Also especially preferred are compounds of the general formula (1), wherein

W is—N=;
is hydrogen;

P

Y is 2-hydroxyethyl; 3-hydroxypropyl; (R)-2,3-dihydroxy-1-propyl; (8)-2,3-
dihydroxy-1-propyl;  2-morpholinoethyl;  3-morpholinopropyl; 2-(4-
methylpiperazin-1-yl)ethyl;  2-aminoethyl;  3-aminopropyl;  2-(N,N-
dimethylamino)ethyl; 3-(N,N-dimethylamino)propyl or 3-(pyrrolidin-1-
yhpropyl;

n is 1;and

Z  is selected from the group consisting of 3-chloro; 4-chloro; 3-bf0mo; 3-10do;
3-ethynyl; 3-methoxymethoxy or
3-benzyloxy which is optionally substituted by halogen; methoxy or cyano.

Such a compound is for example:
2-(3,5-dichloropyridin-4-y1}-4-{3-benzyloxyphenyl)-5-(2-{ 3-hydroxypropyl-
amino|pyrimidin-4-yl)-N-1H-imidazole



10

15

20

25

30

hydroxy-2-hydroxymethyl-1-propyl; 2-methoxyethoxymethyl; 2,2-
dimethyl-1,3-dioxolan-4-ylmethyl or a group A-QI; Q1 represents
CI-C2-alkoxy; cyano; carboxyl; CI-C6-allcoxycarbonyl; carboxamide;

woQ¥RAR4; Cl-C6-alkylsulfanyl; CI-C6-alkylsulfenyl; Ci- 151,CT,E],200416116%
Cé6-alkylsulfonyl and in case that A’ represents an 1,2-ethylen- or

1,3-propylen group, Q1 is hydroxy or NR3R4; R2 is C,-C6-alkyl;
dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; 2,3- dihydroxy-1-propyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A-Q"; 20 R3, R4 are
|nd“efyéﬁ@éﬁm})gé!@@t@cpfrﬂmnrfeegtoumbn@@m@l@f:hw@geh o foB6uddKY),
or wbgedher form a 5 to 7 membered, saturated or unsaturated ring,
optionally substituted by a methyl group and containing one or two

h roatoms m%&qendently selected from N or 0;25Y is

3- hydroxypropyl and Z is 3-benzyloxy which is optionally substituted by
halogen; methoxy or cyano. Still another embodlment of the invention are

PCT/E@ZM!QJ@QQQa ¢ %m@lrogen orOR' R'is selected from the

group c nS|st|n of IC3 aI 1; allyl;
dlmethyphos % F @y%ﬁﬂﬁ% droxyl propyl;

ropyl; (R)-2,3- d|
(S)-2,3 nhy&%Jf%mW Iégg?éwé “or halogen
hydroxy&2 hydmkymmtﬁyhi-mepyh@mhmygmkyﬂiregayl @y &3;-alkyl; allyl;

dimethy!-1, 3aioualapdsyinatnb e 8 SFURARARQ pARPIRSSHBS Ehydroxy-1-

C,-C3-alkylen gp%p (8)-2,3-dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-
hydroxy-2-hydroxymethyl-1-propyl;  2-methoxyethoxymethyl; 2,2-
dimethyl-1,3-dioxolan-4-ylmethyl or a group A*-Q%;

Q' represents Cy-Cyralkoxy; cyano; carboxyl; C;-Cs-alkoxycarbonyl;
carboxamide; ~-CO-NR’RY; C,-Cs-alkylsulfanyl; Ci-Ce-alkylsulfenyl; C;-
Cs-alkylsulfonyl and
in case that A’ represents an 1,2-ethylen- or 1,3-propylen group, Q' is
hydroxy or NR'RY

R® is C;-Ce-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; 2,3-
dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A'-QY

R R* are independently selected from the group consisting of hydrogen;
C;-Cg-alkyl or together form a 5 to 7 membered, saturated or
unsaturated ring, optionally substituted by a methyl group and
containing one or two heteroatoms, independently selected from N or
O

Y is 3-hydroxypropyl; and

Z is 3-benzyloxy which is optionally substituted by halogen; methoxy or
cyano.

Stiil another embodiment of the invention are the compounds of formula (I},
wherein

w 18 wCH =3
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Q' represents Cr-C2-allcoxy; cyano; carboxyl; CI-C6-alkoxycarbonyl;
carboxamide; Ci-C6-allcylsulfanyl; Ci-C6-alkylsulfenyl; C,-C6- 10
alkylsulfonyl and in case that A' represents an 1,2-ethylen- or 1,3-propylen

vouQups6ddids hydroxy; Y is 3-hydroxypropyl; and. 15 Z is 3-heRzysyYofson

further embodiment of the present invention are the compounds of formula
(1), wherein W is -CH=; X is hydrogeny OR'; SR2; (SO)R2; (SO2)R2;
CH2 S-CH2-C(0)2-CH2-CHS3; CH2- 20 S-(CH2)2-OH or a group A-Q; A’
resents a Ci-C3-alkylene group; Q is OR'; SR2; S.OR2; SO2R2;
R4; NHCEZERONRRRS or halogen; R' is selected from the group

consstﬂﬁb ofihyeleogenir Gz GBeadirylipabylsisime by ydesgho iyhagtil; allyl;
(25’ ggOglyh'yggggﬂ; 5 RRoh @h »gqémgggz B PERMpropyl; (R)-23-dihydroxy-1-
hydroxy-2- h{% (6% ZERY EPI ﬁ%"’ﬁ%tho&%n‘%lek%dm}?’f -propyl;  3-
dimethyl-1, 3barbeeaA-hydroetmtard greapia - & ngh@ﬁ'@]g methyl;  2,2-

Ci-C2-alkoxydinyind: lcarbioxylx Gt Glratcdxycagbanpyl ' -cdtboxamide;
-CO- NR@R4n§,re§§f@A@ sggtgmeggggpallcylsulfenyl Ci- 30

C6-allc sulfo Ian in ca t A re resents gn 1

1,3-propylen g‘Fyoelﬁf) 118 ?ﬁe /Aroxy or ﬁjé)R4 ﬁaﬁ )g% gl dgﬁllaﬂfO:’ma‘rbOnYl
dimethylpho%‘f]i’é’ﬁ?‘mﬁ fhyl; 13tk ‘I‘B‘dyl 24 @1‘!’%}5]‘3%&1%@)@1 ~Ce-
2,2-dimethylalkgsdidxmtbmd-yimethyl or A-Ql; WO 2005/040153

PCT/EP2004/04:1606:-A0 RiRARISINdenRAdRntYy Seleciedifromhg o! is
group co\nsisﬁi}p{go%@ydrogen; C,-C6-alkyl or

Y is 3-hydroxypropyl; and
Z is 3-benzyloxy.

A further embodiment of the present invention are the compounds of formula (I},
wherein

W is—CH=;
X is hydrogen; ORY; SR% (SO)R% (SO2)R% CHo-S-CHa-C(O)o-CH-CHa; CHa-

S-(CHy),-OH or a group Al

A'  represents a C;-Cs-alkylene group;

Q  is ORY SR% SOR%; SO.R% NR'RE NHCH,CHaNR®RY or halogen;

R} is selected from the group consisting of hydrogen; C;-Cs-alkyl; allyl;
dimethylphosphonylmethyl; 2,3~epoxy-1-propyl; (R)-2,3-dihydroxy-1-
propyl;  (8)-2,3-dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-
hydroxy-2-hydroxymethyl-1-propyly  2-methoxyethoxymethyl;,  2,2-
'dimethyi—1,3—dioxolan—4-ylmethyl or a group A'-QY

Q! represents Ci-Cz-alkoxy; cyano; carboxyl; Ci-Cs-alkoxycarbonyl;
carboxamide; ~-CO-NR"RY; C; -Ce-alkylsulfanyl; C,-Cs-alkylsulfenyl; C;-

Cg-alkylsulfonyl and
in case that A’ represents an 1,2-ethylen- or 1,3- propyien group, Q' is
hydroxy or NR*R%;

R* is C;-Cgalkyl; dimethylphosphonyimethyl; 2,3-epoxy-1-propyl; 2,3-
dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A'-Q';
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together form a 5 to 7 membered, saturated or unsaturated ring,
optionally substituted by a methyl group and containing one or two 5
heteroatoms, independently selected from N or O; Y is hydrogen or a

vi60RsAdriRs A2 is CI-C5-alkylene, which may be optionally g
Cl-Cé-alkyl; phenyl or by hydroxy; R represents hydroxy; |.n§§ﬁ£%&%?%°“

branched CI-C6-allcoxy; amino; 10 dimethylamino; diethylamino;
t-butyloxycarbonylamino; carboxyl; CI- C6- -alkoxycarbonyl; triazolyl; cyano;
piperidino; 1-pyrrolidinyl; morpholino; 4-methylpiperazin-I-yl; O-A'-NR3R4;

S-A-NRERY: 4arsanipyphert; sdleardBiinthiophens? odmisting of hydrogen;
3-methylthiophen-2kyfi ¢t is |; and 15 Z represents CI-C3- alkoxy, which is

substituted V{’éthetl%”c%'nﬁfn §:j% %Qoigrgng l(}% lm%ggaggf ! %5?3{{1%6%( ring,

invention, are fhe compoun ‘wherein
hydrogen; o??’”%‘F%BY(% F‘é‘étef’s%‘éﬁ?‘?f AT Riene TR ST two
CH2- S-(CH23<Ortona gdaperiletlyAtienré SomsNboCHC3-alkylene group;
Q1 ORg; @%g&@RQgﬁﬁg&&ﬂ\lRBR4 NHCH2CH21\TR3R4 or halogen;
R'is selected. f t i f I Iyl
dlmethﬁh & @rﬁyl?nﬂéﬁggipéﬁéﬁg%@%gro%ﬁﬁ%%@u%g%?/e rct)§ fgo%%?l
(S)-2,3- d|hy f %& :dihydroxy-2-propyl; 3-
hydrox;liz hydm@ymetﬂwdrpwpyll;iwet@foxbeahd)gdrnéﬂnﬁs—za,lkoxy; amino;
dimethyl-1 3cﬂi@mgamﬂnysm@ihyﬂmﬁ@r%puﬁoﬁca@d@paaﬁ@mscarboxyl Cy-
CI-C2-alkoxy; CMQBBch Px?fl}’l a@&?'k%ﬁﬂrboﬁ}%nﬁﬂﬁarbf’

-alkyl u

_CO-NR3R4: &I- i Cl ¥ kG i ,pyly
and in case t‘ﬁgfp Epfeseﬁi%ﬁg’ﬁpipfr&% It%lls é) ]r\)ﬁ% ieﬁ 1i&
hydroxy or NRBR#yphenyl; furan-3-yl; thiophen-2-yl or ‘3. methylﬂuophen 2-y1

n is 13 and

Z  represents C-Cs-alkoxy, which is substituted with pyridinyl.

Still another embodiment of the present invention are the compounds of

formula (1), wherein

W s ~CH=;
X s hydrogen; ORY; SR% (SO)R% (SO2)R% CH,-8-CH,-C(0)y-CHo-CHs; CH,-

§-(CH3),-OH or a group AlQ;

Al represents a C;-Cs-alkylene group;

Q - is ORY SR% SOR% SO,R% NR’R*; NHCH,CH,NR’R* or halogen;

R' s selected from the group consisting of hydrogen; Ci-Cs-alkyl; allyl;
dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-dihydroxy-1-
propyl;  (8)-2,3-dihydroxy-1-propyl;  1,3-dihydroxy-2-propyl;  3-
hydroxy-2-hydroxymethyl-1-propyl;  2-methoxyethoxymethyl; 2,2-
dimethyl-1,3-dioxolan-4-ylmethyl or a group A'-Q%

Q' represents C;-Cp-alkoxy; cyano; carboxyl; C;-Cg-alkoxycarbonyl;
carboxamide; -CO-NR’RY C;-Cs-alkylsulfanyl; C;-Ce-alkylsulfenyl; C;-
Cg-alkylsulfonyl and
in case that A’ represents an 1,2-ethylen- or 1,3-propylen group, Q! is
hydroxy or NR*RY%

R® is Cp-Csalkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; 2,3-
dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A*-Q%;
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R2 is CI-C6-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; 2,3- 35
dihydroxy-Il-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or A-Q'; WO
2005/040153 PCT/EP2004/011600 -11 83, R4 are independently
vaeleoteddissn the group consisting of hydrogen; Ci-C6-alkypeftaoatashiiso
form a 5 to 7 membered, saturated or unsaturated ring, optionally
substituted by a methyl group and containing one or two 5 heteroatoms,
independently selected from N or O; Y is 3-hydroxypropyl; nisl; and Z is

pyridin-2sylmethoxy:; pyridi ylmeth or p ridin-4-ylmethoxy. 10 Such
compo Jhal areﬂﬁgﬁg&gﬁﬂﬂgﬂﬂy selecte e group consisting of hydrogen;

2-(2,6-dichlofa- Mzihxldnoxyethoxy]phenyl) -4-(3-(4-pyridinylmethyl.oxy)ph
enyl)- 5- (2- [t%k&&éf%ymwwaminolln@ﬁ‘fthakgﬂnﬂmk)at&flohm&@m ring

2-(2,6-dichlo nylmet

nyl)- 5-(2- [3 bt drc%l%rop rgr%&? /rlm%}lﬁ}%—,ﬁ- %n%%}-/i[l%l glz%tg and QZ)LPBQWO
2-(2,6-dichlo ﬁr?é ﬂ’?&?ﬁi’%}ﬁ?ﬁe e Rh{dinyimethyloxy)phe
nyl- 5-(123[3%m§mépylamlno]pynmldm 4-yl)-N-IH-imidazole. Formula
(Nd#eprasenisa?-(2,6-dichlorophenyl)-4-phenyl-5-(4-pyrimidin)rl)-1H-
imigazal u f

2- (sz 6 gc o%ghhzen]%%%éﬁe%%]g{?ﬁ pi/lﬁsnﬁllé)lﬁillcsrfﬁildrﬁ?dgglrféeého}gth
tautomers represent the same structure, their 20 nomenclature may be
us@@h@éf@ﬁ&ﬁ’@@%ﬁf@r@@éﬂktamomers are part of the invention. The
compounds of the present invention may contain one or more asymmetric

casbonsARS A4 % a%%mgﬁmﬁza@%@%lmgm m}q%sﬁm)
m%vg ;:;)l| dlgstereom rs Wlﬁﬁ) all (alsshli)lel cIu ing optlca
|somerl\f; erlfcﬁ% \I/W e sf:lbpg %Sft%he prese ﬁ’\/entlon 25
Compounds of the general formula (1) can be prepared by reacting a
coffiiemitichiothet gedgrabiyerhuky ol U pwitp atdamime N 2phenyl) -
wm@ugsvx{ya&oxyﬁ@iﬂ&wﬁmmg@max@cmafnﬁgiméi ngrein before,

at a temperature in the range of 80 to

2-(2,6-dichloro-4-[2-hydroxyethoxylphenyl)-4-(3-(2-pyridinylmethyloxy)phernyl)-
5-(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-1H-imidazole.

Formula (I} represents 2-(2,6-dichlorophenyl)-4-phenyl-5-(4-pyrimidinyl)-1H-
imidazoles which are the tautomers of 2-(2,6-dichlorophenyl}-5-phenyl-4-(4-
pyrimidinyl)-1H-imidazoles. Both tautomers represent the same structure, their
nomenclature may be used interchangeably and both tautomers are part of the
invention. The compounds of the present invention may contain one or more
asymmetric carbon atoms and may occur as racemates, racemic mixtures, and as
individual diastereomers, with all possible isomers, including optical isomers, being
included within the scope of the present invention.

Compounds of the general formula (I} can be prepared by reacting a compound of
the general formula (VI) or (VII) with an amine Y-NH;, wherein W, X, Y, n and Z
have the significance as defined herein before, at a temperature in the range of 80 to
180°C and subsequent isolation of said compound. Preferably stoichiometric
amounts or an excess of said amines are used. The reaction can be performed

without solvent or in a solvent like dioxane, dimethoxyethane or toluene,
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180C and subsequent isolation of said compound. Preferably
stoichiometric amounts or an excess of said amines are used. The
reaction can be performed 30 without solvent or in a solvent like dioxane,
wiinethexysihane or toluene. WO 2005/040153 PCT/EPZO%Q,’IE]P@%/G]JI%}O
ZLz1" OiICIONCI SNOASNIIN/INH_XorYHIiVVX NN,
CIVIVII Y-NH2, heat neat or with sqh/ent Compounds of the general
formula (VI) and (VII) can be obtained by oxidation of the sulfide group of
the thioethers, described by the general formula (V). To obtain the
sulfoxides of the] general formula (V1) the oxidation is préfefably carried
out by 5 g 3-chloroperbenzoic acid. For the sypthests of the sulfones
he thioethers of

the taNV) ZJn NCIX /SN % \pClcan b
N- d ounds of thgrgen@fagforrr}@la (I
reactio Wt using ethyl’ﬁroﬁﬁac
of triethylafmine (Some 4 and Tsuchiya, M., Chep
(1981) 3145- 3157f Alternatively, this reduction can be achie¥ed by the
use of trievhylphosphite il
Y-NH,, heat

neat or with solvent

Compounds of the general formula (VI) and (VII) can be obtained by oxidation of
the sulfide group of the thioethers, described by the general formula (V). To obtain
the sulfoxides of the general formula (VI) the oxidation is preferably carried out by
using 3-chloroperbenzoic acid. For the synthesis of the sulfones of the general
formula (VII) oxone™ is preferably used.

The thioethers of the general formula (V)

can be obtained by N-deoxygenation of compounds of the general formula (IV).
This reaction is preferably carried out using ethyl bromoacetate in the presence of
triethylamine (Somei, M., and Tsachiya, M., Chem. Pharm. Bull. 29 (1981) 3145-
3157). Alternatively, this reduction can be achieved by the use of triethylphosphite

in dimethylformamide.

A compound of the general formula (IV) can be obtained by reacting a compound

of the general formula (III) with a compound of the general formula (II}, wherein
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in dimethylformamide. A compound of the general formula (IV) can be
obtained by reacting a compound 15 of the general formula (l1l) with a
compound of the general formula (1), wherein WO 2005/040153
VRCIE®R06831/011600 -13 the substituents W, X and Z havepty&epr2004/011600
significance as defined hereinbefore. This reaction is a condensation and
is preferably carried out in the presenge-of ammonia, using methods
which are known for other aldehydes. O CIN O 11 NH40Ac HCIIW + (
NHO N.I Z] n CH300QH 1) Il ZIngN 1<lw Y % XN-HO W CI 5A, .
T S B A EssSuRRGR g e This
geReFaPRcm G dansHiinarand tharslgibinveriiod Rusithhepsitoanebagynonia,
defidgphereidbefock afokibemianitactidelniiascompound of the general
formula (l) as described in the above-mentioned process. The
2,6-dichlorobenzaldehydes are valyable intermediates for the manufacture

of 10the cédmpounds of the gen ral fo ) according to the invention.
2,6-djghlorgi 3-hydroxybenzaldehyde and NH. OAc
hydd are et

%{\yb nzal
ydroxybemzaldehyde fjas beg
3-hy&iioxybenzaldehyde (Gust, R., atSchoenenb g, H., Ear. J. Med.

Chem. 28 (1993) 103-115), but this requires the use of highly toxic
chlorine gais and leads 15 to side pggducts because of overoxidation. The

A further embodiment of the invention is the use of a compound of the general
formula (11}, wherein the substituent X has the significance as defined hereinbefore,
for the manufacture of a compound of the general formula (1) as described in the

above-mentioned process.

The 2,6-dichlorobenzaldehydes are valuable intermediates for the manufacture of
the compounds of the general formula (1) according to the invention. 2,6-dichloro-
3-hydroxybenzaldehyde and 2,6-dichloro-4-hydroxybenzaldehyde are known from
the state of the art. The 2,6-dichloro-3-hydroxybenzaldehyde has been synthesized
from 3-hydroxybenzaldehyde (Gust, R., and Schoenenberg, H., Bur. . Med. Chem.
28 (1993) 103-115), but this requires the use of highly toxic chiorine gas and leads
to side products because of overoxidation. The procedure disclosed in this
invention (example A2) avoids  these disadvantages.  2,6-dichloro-4-
hydroxybenzaldehyde can be prepared from 3,5-dichlorophenol by either a Reimer-
Tiemann reaction (Baldwin, ].J., et al, J. Med. Chem. 22 (1979) 687-693) or by a
bromination/Grignard sequence (WO 01/44154). The Reimer-Tiemann procedure
does not allow an economically preparation due to very low yields (< 4%); in
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hydroxybenzaldehyde can be prepared from 3,5-dichlorophenol by either
a Reimer- Tiemann reaction (Baldwin, J.J., et al., J. Med. Chem. 22
(1979) 687-693) or by a bromination/Grignard sequence (WO 01/44154).

W@ﬁ,@@j@gg-ﬂemann procedure 20 does not allow an econ g;ll&afl%o 4011600

preparation due to very low yields (< 4%); in WO 2005/040
PCTUEP2004/011600 -14 addition, the required use of chloroform
causes substantial ecological issues. The other known reaction via a
bromination/Grignard sequence requires 4 steps totally, including
stoiditiometrcbromsih atio mivithopedrmineaasd tvbaisatief toxiogthiosomethiit:
m@nkafl 181beh &@a@mteciat%mﬁﬁ@hdﬂ/@ﬁgﬂm sthadatakyiRigds 0abps otally,
‘3 S5 "‘t" ""0” 1'[9"'%38 w$§ PEOSERS OIS Manylacty e B

IC ? I’O enza
e ﬁ%gogr&@éélg%%w.%mmﬂv

th@%etallatlon of protected 2,4-dichlorophenol or 3,5- dichlorophenol with
a lithium base, foIIowed by reaction with an ester or amide of 10 formic

a%@ﬂ%n&oq?a Qﬁﬁ% D %Hfﬂr&%% jon.Qf ?@e%%%qm&armg @Bl8 1oro-

lithium base Is methyllithium, II|th|u sec-butyllithju atyllithiurn,
litRich aafi”’ﬁﬁ %f?quh ﬁf]@ﬂ)ﬂ%"ﬁ%’?& IBV% jrocess I8

budydtiskiieripedArbap pre prisetelitiventis dietegiasthérd tdighleyapdimeineor 3,5-
1, arcHisagsheniethanslipreiarsack jSdedtaddyisl oficaioe. Wik meiababio instipof
'Sfeﬁg{t%lrnwg (%% 3&;%99&%&9% %iﬁ&efﬁfﬁtﬁlg%?ﬁg%% Qs g&naﬁ%y'tﬁb Gitable
th s[ﬁ)}fsﬁgﬁgy ’%F%‘?é d% HisG-propyls] scfan% Héuffl Bie' ert\f}%lf}%g‘
ofimm@a@araﬁéﬂww f@rrmaléhl@@hyﬁ Hrettribtappdanarnigred s
NHatyillgiperidinesppreiated iohdimdthylithphaniide. ithisplecidine can,2-

3'39#%1@ %éjngo }@%#&qg@ﬁ%{fdﬁjf%@@oﬂée metal}atuzn step is pezfoictx_lned
IC oL r e V4 Y, Io- rOX me
ber?zal@);)ﬁ g éfégg méé PIS m%lgn %)n rﬂﬁg é?ﬁ%g) rma ceufi r(I)Iyps

adé%ﬁi%!ﬁ@’lééﬁ"}’és hééaﬂﬁ*é%ﬁ%@%a%l ré*re@ﬁaﬂ’&%iﬁvéhﬂéﬁam prefered is
acidisdglitiprisiattg.oSbaseladbitivoriselts fhitretaimtk bislogigall formate,

ef@&W&&e&& angiprapgriesahthe compoumdsngfiforeulatl) apdetiged s

fo Hnmeq mmamxde This procedure can also be applied for the manufacture of 2,6~
dichloro-3-hydroxymethylbenzaldehyde  and  2,6-dichloro-4-hydroxymethyl-
benzaldehyde according to this invention. -

The term “pharmaceutically acceptable salt” as used herein before refers to
conventional acid-addition salts or base-addition salts that retain the biological
effectiveness and properties of the compounds of formula (I) and are formed from
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Sample
acid-addition salts include those derived from inorganic acids such as hydrochloric
acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid, phosphoric
acid and nitric acid, and those derived from organic acids such as p-toluenesulfonic
acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid, citric acid, malic
acid, lactic acid, fumaric acid, and the like. Sample base-addition salts include
those derived from ammonium, potassium, sodium and, quaternary ammonium
hydroxides, such as for example, tetramethylammonium hydroxide. The chemical
modification of a pharmaceutical compound (i.e., a drug) into a salt is a technique
well known to pharmaceutical chemists to obtain improved physical and chemical
stability, hygroscopicity, flowability and solubility of compounds (see, e.g., H. Ansel
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25 suitable non-toxic organic or inorganic acids or organic or inorganic
bases. Sample acid-addition salts include those derived from inorganic
acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,

vealfursmanid, sulfamic acid, phosphoric acid and nitric acid, gRgHPR8§ 011600
derived from organic acids such as p-toluenesulfonic acid, salicylic acid,
methanesulfonic acid, oxalic acid, sugginic acid, citric acid, malic 30 acid,
lactic acid, fumaric acid, and the like. Sample base-addition salts include
those derived from ammonium, potassium, sodium and, quaternar
arfirniBRT Ry GdRosse aERs Pad A Pre DRty Stisiasm rﬁmﬁ)(miw%)a
hyrirod@end hé6Hdfiical modification of a pharmaceutical compound (i.e.,
a drug) into a salt is a technique well known to pharmaceutical chemists

o) S e gt e Jager & e ey SEEIP e of e

see, e.qg., n.
2009518269573 P CHTEB2004/ 611 S0 11%! et &??‘gff’é?ﬁﬂ%eﬁrﬁcéPdB%aném of
FarmszasdubealpDpdiveions vidte msirethcetic{l 985} appnd 66 dmddministered
14561346., Theneabipowhdsitipurutta (htaeasl thegbarmagenically gelatine
acgeRiakle salts ol Fé?ﬁﬁﬁ%ﬁqmilQﬁ%@ﬁ!&&(@.%é_‘%&%ﬂn‘?&r%{égg &, however,

medicaments, e.g.’in the form of 5‘pharmaceutical preparations. the .
pHAiACELERE pre a6 g%”a’o‘?ﬁi?ﬁEP@Féﬁ’%?ﬁlE?fg?é?ﬁHYth%gfdﬂﬁhe
of fevierbinjerdiemiseiifons. dragees, hard and soft gelatine capsules,
solutions, emulsions or suspensions. The administration can, however,
alShbeeffpctadsredtéynelg. (i the foenpofsspposithripbaparentérally inert,

e.gdnuthe. fRrmafiniertion SRIHtons . 2ins camRaHRES AL Jarmua Bions.

can bée processed with harmac%}?lélcaly IE‘Z”’ inorganic or organic

cahAEIRS o HRe BFOR AEASH G Al RREO A PSPl Fatio A T S5l srlike

starchberdedivatiwsutipbyeof stafe, stegrictacidblersitsos &t tabldtth d ik éescanl
bersedefRmexappIa. 8sieuth Garisrsfotdabiaistaaicdiablrtsidradgg e,
and har%cl?gﬁl]atine caé)isules..gou'ﬁt ble rriea;s ff)r foft g%a;i%e ﬁ?s%?s

ard ¥R AL TS (Y SIS Difs “Waxd s RSy SR Al SOl SR kR e on
potholsatisrg dhéhkilkestifrepdntineg o0 thsisrattre bfvseactivelsutssrairskindhe
carder st bawevenpisuallyuraui e inthecasg i SRl @elatidfitions and

capsules. Sitable cairiers for the production of SoIHoRS 880 ke, Suitable
carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols and the like.

The pharmacentical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can

also contain still other therapeutically valuable substances.

Medicaments containing a compound of formula {I) or a pharmaceutically
acceptable salt thereof and a therapeutically inert carrier are also an object of the
present invention, as is a process for their production, which comprises bringing
one or more compounds of formula (I} and/or pharmaceutically acceptable salts
and, if desired, one or more other therapeutically valuable substances into a
galenical administration form together with one or more therapeutically inert

carriers.
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syrups are, for example, water, polyols, glycerol, vegetable oil and the

like. Suitable carriers for suppositories are, for example, natural or

hardened oils, waxes, fats, 20 semi-liquid or liquid polyols and the like.
wid'aphaaceutical preparations can, moreover, contain preservatives:, 600

solubilizers, stabilizers, wetting agents, emulsifiers, sweeteners,

colorants, flavorants, salts for varying.the osmotic pressure, buffers,

masking agents or antioxidants. They can also contain still other

rapeut y.valuaple substances. 25 M icament tai
CHBInE SFY AU o P AR A O AT S hteipase

andeptherdpelitiballpinelt tamivkatb a@o%ﬁeﬁpmmﬂ@tpr@sm@mucs

iNMeRHen: as eeei@{e@ﬁ%%%aﬁ%mﬂ RrRCUGHARYVHIE R OIS RGNS ed

one or more ds of formul 21 nd/or a¥maceut|cally acceptable
ﬁ%resm Iae rece tor of rela ase 1’ ﬁ
sa eSired dRe or more 6 erape |ca1y valuable

substances into a 30 galenlcal admlnlstratlon form together with one or

'Sgﬁéﬁa&%a&%“é 580y b?%”co el Xé@rﬁ% 049 8% ention can vary within

EP2004/011 ause %%elr ctﬁ\_g% a PtTyrosme kinase
infiBRyreith A g glsefizfim? hadyst IS YRR S (hERe
(Daaticulal rablelingre disatefofth @@peum:eﬂ@ﬁrﬁh@am@f%aﬁﬁ@ww vary
CERLRIBBE: otherdiseasestihatCairespang with enianeedhfaxpeessfomafa

h{% ;ngg ﬁ&@&&%&ﬁnﬁﬁl@%%%ﬁﬁsgf@ﬁﬁ@ﬁ&eﬁtw@%f&'é de.dosage Qs
ﬁ oung accordin his mvee ion carg géWIthln Wl%edh |tssa:1ir1|1 o
w Ihﬁl 3 RV 8 pE dd]a %?ﬁ% AViIdEST PR et éﬁ ’
paribtitar &eeppmmltmwapmmm#hm feBaafe o nddates
can vary from about 0.01 mg to about 1000 mg per day of a compound of
ggnerahitma. LIRS 1he crussRending.amarntefaRhammasauticaliy:
acc Fp%lgfeo Hm hereof 10 The daily dosage may be administered as
S|Hb &'ofose of & Vided doses and, in addition, the upper limit can also
be exceeded When this is found to be indicated. The following examples

arffdgngbarations illustrate the invention but are not intended to limit its
scope. Examples

A Svnthesis of substituted 2,6-dichlorobenzaldehvdes

Example A1
2,6-dichloro-4-hydroxybenzaldehyde (Al)

Preparation of 3,5-dichlorotriisopropylsilyloxybenzene (A1.1)

To a solution of 200 g 3,5-dichlorophenol and 330 ml 2,6-lutidine in 3.0 1 dry
CH,Cl; 400 g triisopropyl-silyltriflate was added at 0°C within 1 h and the mixture
was stirred for additional 3 hours at this temperature. After hydrolysis with 1.0 ]
water the organic layer was washed with saturated NaCl, dried over MgSQ, and
evaporated to dryness (70°C/80 mbar). The residue was taken up in petroleum
ether and filtrated through Sifica to yield 360 g {929%) Al.1 as colorless oil.

YI-NMR (250 MHz, CDCL) 8 = 1.03-1.15 (m, 18 H, CHs); 1.16-1.35 (m, 3 H CH);
6.73-6.80 (m: 2H, CHamm.); 6.92-6.98 (m) 1H, CHarom.)

BC-NMR (62.9 MHz, CDCl;) 8 = 12.7 (CH); 18.0 (CH3); 119.0, 121.6 (CHacom )
135.2, 157.4 (Curom)
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15 A Synthesis of substituted 2,6-dichlorobenzaldehydes Example Al
2,6-dichloro-4-hydroxybenzaldehyde(Al) 20 Preparation of
3,5-dichlorotriisopropylsilyloxybenzene (Al. 1) To a solution of 200 g

vobaigorsphenol and 330 ml 2,6-lutidine in 3.0 1 dry CH28¢42e496 8011600
triisopropyl-silyltriflate was added at OC within 1 h and the mixture was
stirred for additional 3 hours at this tenerature. After hydrolysis with 1.0
1 water the organic layer was washed with saturated NacCl, dried over
M@SO4 and 25 evaporated to dryness (70C/80 mbar). The residue was
(aRRAPIE T B ofe G GER AR ERBE N SRR SAee BB
(925aoRrapsksibdiotidsawidelydd (4R-2250 MHz, CDC13) S = 1.03-1.15 (m,
18 H, CH3); 1.16-1.35 (m, 3 H CH); 6.73-6.80 (m, 2 H, CHarom.);

T R L TR el
OSB3 PEFE BRSO B B Dec ~05°C. Afer
2, 6tHiEntoter 4-hyelr o7y Se Ao iyt elimpthrito preuicllores 4dded keeping the
triisappepiylaidy bay-bemsaltiedeniiiuzd Taa shbwiah of 3609 Al i026dm
LERUEHENHOTEb £ WA ere s Bl e
R R B A TR SEs SR EAR S Y T e of
befelid-BBE. rrhebmnerssen tia el heed serivaris U o lrsomY te papbratetphate
overndightaAfterdadditidn ofr @ miReddykifllithaomixtifre tvas stitpttate from
Vi%{9&%4%595}}(&@&599%eie@aﬁ%wgqﬁ%mbﬁl Nases yyere separated

(addition of solid NaCl maybe necessary) and the organic layer was dried
over sodium sulphate 10 and was reduced in vacuo. Recrystallization of
the Pridifisteordm-tBRisReRetrdmyAtdrrah Sididbeab4 § 47 696) i GHFO)
2291280€(BH;NMROYE50 MHz, DMSO-D6) 8 = 6.94 (s, 2 H, CHarom);
10.25 (s, 1 H, CH=0), 11.46 (s (br), 1 H, OH)

BC-NMR (62.9 MHz, DMSO-Dg) 8 = 117.0 (CHarom.); 120.7, 137.8, 162.1 (Carom.)s
187.2 (CH=0)

Example A2
Preparation of ethyl (3,5-dichloro-4-formylphenoxy)acetate (A2)

A mixture of 2.87 g (15 mmol) A1, 2.76 g (16.5 mmol) ethyl bromoacetate and 2.90
g (21 mmol) potassium carbonate in 50 ml dry acetone were stirred for 3 h at 60°C.
After filtration and removal of the solvent the residue was purified by column
chromatography on Silica (ethyl acetate/methanol 100:2). Yield: 3.55 g (86 %) A2,

colorless sold.

'L NMR (250 MHz, CDCls): § = 1.32 (t, 7.2 Hz, 3 H, CHa); 4.30 (q, 7.2 Hz, 2 H,
CH,); 4.68 (s, 2 H, CHy); 6.92 (5, 2 H, CHarom )3 1041 (s, 1 H, CH=0).

BC-NMR (62.9 MHz, CDCL): & = 14.3 (CHa); 62.1, 65.5 (CHy); 116.4 (CHrom s
123.8, 139.2, 160.9 (Cyom.); 167.3 (C=0); 187.8 (CH=0).
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15C-NMR (62.9 MHz, DMSO-D6) 8 = 117.0 (CHarom.); 120.7, 137.8,

162.1 (Carom.); 15 187.2 (CH=0) Example A2 Preparation of ethyl

(3,5-dichloro-4-formylphenoxy)acetate (A2) A mixture of 2.87 g (15 mmol)

, 6.5 mmol) ethyl bromoacetate and 2.90 g (21

v&%ﬁi?ﬁ%%mbonme in 50 ml dry acetone were stirred for %%%%)ﬂgmébﬁm

After filtration and removal of the solvgnt the residue was purified by

column chromatography on Silica (ethyl acetate/methanol 100:2). Yield:

3. 55 g (86 %) A2 colorless SO|Id 1H NMR (250 MHz, CDC13): 8 = 1.32

. SIS PE pif 2 €SCH2); 4.68 (s, 2 H, CH2); 6.92
(s, 2 H, CHarom) 10.41 (s, 1 H, CH 0). 25 13C-NMR (62.9 MHz,

CE& - &1 14.3 (CH3); 62.1, 65.5 (CH2); 116.4 (CHarom.); 123.8,
éj %g ? arom.); 167.3 0); 18 H=0). WO 2005/040153
P Prap: ﬁ%gqﬁxx%\g“ﬁeg%ﬁlfﬁ%%% tHs'%Welnreb -type amides
Example B1 3-benzyloxy-N-methoxy-N-methylbenzamide (B1) 5 To a
suspensiep:akibdod g16.6Q rtﬂuaosfbdr)lzylbWemsid w200 mi0 ml
d'@ﬁh‘ﬂﬁ?ﬁ?ﬁéﬂ%@ &6, tﬁ QHE@Qﬁ %@%&WM@%@q@E1QQUﬁtmn of
é%'g é: &igvéh etht"‘h%B ol o d
SgtiERe TR SaEs® %r a"period of T ‘%n"i’r’%&et ‘5%?&8% over
temﬁeﬁaﬁfré%éw@éﬁﬁ 1@@%@5@%@%%&%@@%@1&1&@ After
additiing off58 249 (Oﬁﬁum)l) MO HidimethylhydtxylamitechydiadhloNga-

2 Oéﬁﬁé% 15C %f&@!‘@&ﬁ%n\&?@oﬁ@gﬁ%@\%&@ eeiof gine
min I a Iton | INU ater
e Vgro?% é’ﬁf’c D e ek e RS R %0

d@fﬁﬁ%ﬁn‘i‘ﬁ*ﬁéé@@ﬁé afél‘féeg%f%s éﬁ}?ﬁxﬂsdrﬁswms)dwaamaé
B P fycred\diNiheikihoin vhbmethylsel anide 108 ) 1.

MS: 273 {API+)

Example B2
3-hydroxy-N-methoxy-N-methylbenzamide (B2}

To a solution of iOO g {0.37 mol) Bl in 750 ml tetrahydrofuran 10 g Pd/C (10%)
were added and the mixture was hydrogenated at atmospheric pressure for 2 hours.
The catalyst was filtered off and the filtrate was evaporated to yield 66.0 g B2 (98%).

MS: 182 (API+), 180 (API-)

Example B3
3-(2-pyridinylmethyloxy)-N-methoxy-N-methylbenzamide (B3)

To a solution of 1.21 g (10.0 mmol) B2, 2.89 g (11.0 mmol} triphenylphosphine
and 1.20 g (11.0 mmol) pyridine-2-methanol in 30 ml dry tetrahydrofuran a
solution of 1.92 g (il.0 mmol) diethyl azodicarboxylate in 5 ml dry
tetrahydrofuran was added and the mixture was stirred at room temperature for 2
hours. After removal of the solvent and column chromatography on Silica
(hexane/ethyl acetate 2:1) 2.81 g B3 were obtained as a light yellow oil (72% yield
assuming 30 mol% impurity of triphenylphosphine oxide (measured by NMR)).
Due to the problems with the separation of the impurities in this particular example
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To a solution of 100 g (0.37 mol) Bi in 750 ml tetrahydrofuran 10 g Pd/C
(10%) were added and the mixture was hydrogenated at atmospheric
pressure for 2 hours. The catalyst was filtered off and the filtrate was

vy aperatasto yield 66.0 g B2 (98%). 20 MS: 182 (API+), 180{ARd4/011500

Example B3 3-(2-pyridinylmethyloxy)-N-methoxy-N-methylbenzamide
(B3) To a solution of 1.21 g (10.0 mmgel) B2, 2.89 g (11.0 mmol)
triphenylphosphine and 1.20 g (11.0 mmol) pyridine-2-methanol in 30 ml
dry tetrahydrofuran a 25 solution of 1.92 g (11.0 mmol) diethyl )
aPorBrrEE At SpRat ey Bt B AFeR (ER R AN RRRR AR (PR AT RS in
wastitegd at room temperature for 2 hours. After removal of the solvent
and column chromatography on Silica (hexane/ethyl acetate 2:1) 2.81 g

B3, wer, zc?bftga' a light yellow oil (72% yield assuming 30 mol%
im%%{r?l\fgo tri kIh‘egiﬁﬁf??)hosphine oxide (measured by NMR)). 30 Due to the

problems with the separation of the impurities in this particular example
WE-200B/0W018BIR CTIER 206 4/01 (660, Gidsiha ExfseitbenCilas Tépéatdid,

\évttimﬁg;m»md.mp@ﬁﬁ&@h%mg@eé@r%\?wﬁ@?ms éﬁ‘,z/:qyggl%ﬁms.(w{ﬁ,
/ 'H- MHz, CDC1 = 3.25 (s, 3H, CH3); 3.45 (s,
P

3); H, 5 OCH2); 6.98-7.04 (m, iH); 7.12-7.28 (m, 4H);
7.40-7.48 (m, 1H); 7.60-7.68 (m, iH); 8.46-8.56 (m, 1H). 13C-NMR (100.6
MEZNNICHIDPS MB#.370F8) 56133-3CHS) 615,608 H2Y1 D1DGH,); 114.9,
11746)2%1.3,121.8,128.2, 12977 1585.9151.3713914,9.87 85,7188,31 88,3 H); 169.9
(C((@zq_m - :gte%y(:gf_ng)r&l *=quatery carbon) 10 Example B4 '

3-

3-pyridinylmethyloxy)-N-methoxy-N-methylbenzamide (B4) An
analogous reaction to that described in example B3 but reacting with 3-
pyixdinple®thanol gave B4 in 81% yield. MS: M = 273 (API+)
3-(3-pyridinylmethyloxy)-N-methoxy-N-methylbenzamide (B4)

An analogous reaction to that described in example B3 but reacting with 3-
pyridinylmethanol gave B4 in 81% yield.

MS: M =273 (API+)

'H-NMR (400 MHz, DMSO-Ds) 8 == 3.24 (s, 3H, CHa); 3.53 (s, 3H, OCH3); 5.20 (s,
2H, OCH,); 7.12-7.24 {m, 3H); 7.34-7.48 (m, 2H); 7.84-7.92 (m, 1H}); 8.52-8.60
{m, 1H); 8.68-8.72 (m, 1H).

BC.NMR (100.6 MHz, DMSO-Dy) § = 33.7 (CHs); 61.1 (OCH:); 67.4 (OCH,);

114.1, 117.3, 120.5, 124.0, 129.7, 132.8, 136.1, 136.2, 149.5, 149.6, 157.9 (CaroraF);
169.0 {C=0).

Example B5
3-(4-pyridinylmethyloxy)-N-methoxy-N-methylbenzamide (B5)

An analogous reaction to that described in example B3 but reacting with 4-
pyridinylmethanol gave B5 in 82% yield.

MS: M =273 (API+)
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15 'H-NMR (400 MHz, DMSO-D6) S = 3.24 (s, 3H, CH3); 3.53 (s, 3H,
OCH3); 5.20 (s, 2H, OCH2); 7.12-7.24 (m, 3H); 7.34-7.48 (m, 2H);
7.84-7.92 (m, iH); 8.52-8.60 (m, 1H); 8.68-8.72 (m, 1H). 13C-NMR (100.6
D6) S = 33.7 (CH3); 61.1 (OCH3); 67.4 (OC

“}}41% 3}81%%% 124.0, 129.7, 132.8, 136. 1 136.2, 149.5, 149‘%Ti}5}? é%l‘”“““”
(CaromH); 20 169.0 (C=0). Exampl
3-(4-pyridinylmethyloxy)-N-methoxy- -methylbenzamlde (B5) An
analogous reaction to that described in example B3 but reacting with 4-
pyrdinyin@titeviel g aa B85 In )Y@ yield, 23, K86 S RER3IARDOMAICE.24 (s,
2005/040153RET/EP2004(813600; 120 AH1NYR 400Nz, BMSODE)S
rﬁ é%%(? H, CH3); 3.51 (s, 3H, OCH3); 5.24 (s, 2H, OCH2); 7.12-7.22
( 734741(m iH); 7.42-7.48 (m, 2H); 8.52-8.64 (m, 2H).
13C-NMR (100.6 MHz, DMSO-D6) S = 33.7 (CH3); 61.0 (OCH3); 67.9
(OCHAYRS 16 TVEHLT . BMRD-D61 82:1331 29 D36 1301 4B AI:156719 1STH.);
(Gauotnt); 316900 (€72Q) 140 SyBHIESisec], the ietivanones, BExareple €©1o).
1-(3- (2 pyr|d|nylmethyloxy)phenyl) -2-(2-methylthiopyrimidin-4-yl)-ethanone
10 (CI) 2 1 mI (15 mmol) dusopropylamlne were dissolved in 70 ml dry

: §<525C and 9.4 ml of a solution of

n- butylllthlum (1. 6 M, 15 mmol) were added over a period of 10 minutes.

Altersfirsing for 15 minutes at -75C a solution of 1.69 g (12 mmol)

2-mathyhiosd. iR 5 10k S A emuRuron s, g
Wlﬂ?n?/ |n&r%%ggy’§g%%ﬁé %e n?(lxture as s md for afgtlonal 15
mifrtes. Then a solution of 2.73 g (7 mmol) B3 (70% purity) in 5 ml dry
tetrahydrofuran was added within 10 minutes at -75C. The mixture was

stirneghfar RerhouaaioRGyRAG ther:@lldMetdéa Marmnmipde reamhydrofuran
MRS o —75°C and 9.4 ml of a solution of n-butyllithium (1.6 M, 15 mmol)
were added over a period of 10 minutes. After stirring for 15 minutes at -75°C a

¥ —+

solution of 1.69 g (12 mmol) 2-methyithio-4-methylpyrimidine in 5 ml dry
tetrahydrofuran was added within 10 minutes at —75°C and.the mixture was stirred
for additional 15 minutes. Then a solution of 2.73 g (7 mmol) B3 (70% purity) in 5
ml dry tetrahydrofuran was added within 10 minutes at ~75°C. The mixture was
stirred for one hour at —75°C and then allowed to warm up to room temperature
and finally poured on 100 ml ethyl acetate/water (1:1). The aqueous layer was
extracted with 50 ml ethyl acetate and the combined organic layers were dried over
sodium sulphate. Removal of the solvent in vacuo and column chromatography on
Silica (n-heptane/ethyl acetate 3:1) vielded 1.52 g (62%) CI. (keto-enole ratio
measured by NMR in CDCI3 at 400 MHz is about 30:70).

MS: M = 352 (API+), 350 (API-)
Example C2
1-(3-(3-pyridinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-y1)-ethanone

(C2)

An analogous reaction to that described in example C1 but starting with B4 gave C2
in 60% yield

MS: M = 352 (API+), 350 (API-)
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and finally poured on 100 ml ethyl acetate/water (1:1). The aqueous layer

was 20 extracted with 50 ml ethyl acetate and the combined organic

layers were dried over sodium sulphate. Removal of the solvent in vacuo
vaneueoldimes chromatography on Silica (n-heptane/ethyl aceiaterdsbh/n11600

yielded 1.52 g (62%) C1. (keto-enole ratio measured by NMR in CDC13

at 400 MHz is about 30:70). MS: M_ 5352 (API+), 350 (API-) 25 Example
C2

1-(3-(3-pyridinyhnethylo3y)phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanon
E nalogous reaction to that described in example C1 but starting

it{p B4-Ganes G Bt Dby yitlch 30- M Q- vk th AR (AR Im)dB5A- (BRI MDe
2Q05/040153 PCT/EP2004/011600 -21- Example C3

1-(3-(4-pyridinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone
(C3) An analogous reaction to that described in example Cl but starting
with BBlozwis TEtBING s deeqabobingpamils (A butstarmgaith)BS gave C3
Eixosn ,
1-(3-benzyloxyphenyl)-2-(2-methylthiopyrunidin-4-yl)-ethanone (C4) An
apalogous reactjon t cribed in example Cl but starting with B 1
g&f/%é %04‘ i@iﬁﬁgg*%/ogfi@@&ﬂ?sf M = 351 (API+), 349 (API-) D Synthesis of
the "ketoximes" Example DI 15
1z t2py@dinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydrox
y~iminag BROBE: -1 B0 tHyBmspohti dinarg Hisaehad (g mixture of
18.6 ml gIZcia acig?l15.0 ml

An analogous reaction to that described in example C1 but starting with Bl gave C4

in 89 % yield

MS: M = 351 (API+), 349 (API-)

D Synthesis of the “ketoximes”

Example D1
1-(3-(2-pyridinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-y1)-2-hydroxy-
iminoethanone (D1)

1.50 g (4.3 mmol) C1 were dissolved in a mixture of 18.6 ml glacial acid, 15.0 ml
tetrahydrofuran and 2.0 ml water. After cooling to 5°C a solution of 353 mg (5.1
mmol) sodium nitrite in 3.5 ml water was added keeping the temperature between
5°C; and 10°C. The cooling was removed and the mixture stirred for 2 hours at
room temperature. After removal of the solvent in vacuo 35 ml water and 240 ml
ethyl acetate were added. The pH was adjusted to 8 with 3 N NaOH. The phases
were separated and the agueous layer was extracted with 50 ml ethyl acetate. The
combined organic layers were dried over sodium sulphate and the solvent was
removed in vacuo. Yield: 1.61 g (99%) D1,

MS: M = 381 (API+), 379 (API-)
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tetrahydrofuran and 2.0 ml water. After cooling to 5C a solution of 353 mg
(5.1 mmol) sodium nitrite in 3.5 ml water was added keeping the
temperature between 20 5C and 10C. The cooling was removed and the

wWBXBHER bksed for 2 hours at room temperature. After remoyal,

solvent in vacuo 35 ml water and 240 ml ethyl acetate were aﬁgﬁgﬁgm
pH was adjusted to 8 with 3 N NaOH, JThe phases were separated and
the aqueous layer was extracted with ?50 nil ethyl acetate. The combined
organic layers were dried over sodium sulphate and the solvent was 25
réROVBERIML0A Dz YIS B § 10DYE)DBIISOU3; 385 (ARH) B [ARI0)
\[/)\vﬁ@sszgg51@%5@5&%%@9#@@@%;Nném)é@@rag IIIl7Zf.,)3 g.zw.gs
T T 3, 3¢ -4 S fe90- /.90 (M,
1% ﬁi%%ﬁzg% %?Hw}}f’%%?((rﬁ? %‘Ef))( %%%bég 5’5% Oﬁj} 7.78-7.85
(m, 1H); 8.52-8.55 (m, 1H); 8.68-8.72 (m, 1H); 12.80 (br, 1H, OH).
'3162NMER(1U@6 MHz, DMSOIDEPS—=138.65SEHI0-20OEOHD) 711178,
1131%, 52121 62122:8.423110,123.4, 131.9), 1486415187, 35449. Fr6154.696",
3655 15847, (69850 B2 hTdFea kR (C=O). (*=quatery carbon)

1

Examplé D2
1-(3-(3-pyridinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydrox
y£irainpletBdnone(D2) 10 An analogous reaction to that described in
exarnte GHut Sty BHERy )€ BR thy BRpyietdi dbSt-b)=2-3§roxy-
(@gﬁ)},eyg]gﬁg{?jﬁ-NMR (400 MHz, DMSO-D6) S = 2.19 (s, 3H, SCH3);
5.23 (s, 2H, OCH2); 7.32- 7.46 (m, 4H); 7.46-7.56 (m, 1H); 7.58-7.68 (m,

1H); 7.84-7.92 (m, 1H); 8.50-8.56 15 (m, 11); 8.64-8.72 (m, 2H). Example
D3 analogous reaction to that described in example C1 but starting with C2 gave

(3@ pydeinytidethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxy-
iminoethanone(D3) An analogous reaction to that described in example ClI

b‘l\ﬁfﬁ@?s‘?’mﬁ%%‘a@xmn)

'H-NMR (400 MHz, DMSO-Dg) & = 2.19 (s, 3H, SCHa); 5.23 (s, 2H, OCH,); 7.32-
7.46 (m, 4H); 7.46-7.56 (m, 1H); 7.58-7.68 (m, 1F); 7.84-7.92 (m, 1H); 8.50-8.56
(m, 1H); 8.64-8.72 (m, 2H). :

Example D3 :
1-(3-(4-pyridinylmethyloxy)phenyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxy-
iminoethanone (D3)

An analogous reaction to that described in example C1 but starting with C3 gave
D3 in 97% yield.

MS: M = 381 (API+), 379 (API-)
"H-NMR (400 MHz, DMSO-Ds) 8 = 2.18 (s, 3H, SCH3); 5.27 (s, 2H, OCHz); 7.36-

7.43 (m, 3H); 7.43-7.49 (m, 2H); 7.49-7.55 {m, 1H); 7.61-7.68 (m, 1H); 8.54-8.63
{m, 2H); 8.68-8.74 (m, 1H); 12.78 (s, 1H, OH).
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20 D3in 97% yield. MS: M = 381 (API+), 379 (API-) 'H-NMR (400 MHz,
DMSO-D6) 6-= 2.18 (s, 3H, SCH3); 5.27 (s, 2H, OCH2); 7.36- 7.43 (m,
3H); 7.43-7.49 (m, 2H); 7.49-7.55 (m, 1H); 7.61-7.68 (m, 1H); 8.54-8.63
wi2dbh4§H8-8.74 (m, 1H); 12.78 (s, 1H, OH). WO 2005/040453 p2004/011600
PCT/EP2004/011600 -23- Example D4
1-(3-benzyloxyphenyl)-2-(2-methylthigpyrimidin-4-yl)-2-hydroxyiminoethan
one (D4) An analogous reaction to that described in example Cl but
starting with C4 gave 5 D4 in 86% yield. MS: M = 380 (API+), 378 (API-)
1 Hmporre 40 MHz, DMSO-D6) S = 2.19 (s, 3I-1 SCH3); 5.17 (s, 2H,
OCHRYezlbxFpharyt), D)l BHhER {nikit); 8y0BBHAeryibtpaDBdne
(b(D;i , OH). 13C-NMR (62.9 MHz, DMSO-D6) 8 = 13.6 (SCH3); 69.9
(OCH2); 111.7,113.7, 10 121.6, 122.1,128.1, 128.3, 128.8, 130.9, 136.5,
136.9, 154.0', 158.6, 1591', 159.4, 171.8'; 193.5" (C=0). (*=quatery
catbap Ry aresioBienRanIpsERse ihrpEBle &1 RaAEIEE gk C4 gave
2-[2 badicttl gl -[ethoxycarbonyhnethoxy]phenyl)-4-(3-(2-pyridinylmethyl-
oxy)phenyl) -5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (El) A
of 4.2 I 1.40 g (5.0 mmol) A2 and 3.25 g (42
mmoI amgrﬁgg‘%r% 3 §I%rl] 40 ml acetic acid was stirred at 105C for 3.5
hours. The solvent was distilled off and the residue was partitionated
befieBviR 025 MElw MdESED BB MPdthyFaEETas and GuljUsiedid T .84-
Wit S QRE 9RGUL LS BOVRONIA); Bhis - aomiequsHay er. s £xiracied . with
ethyl acetate and the combined organic layers were dried over MgSO4

tedtod t I 360 falight b I
OGN P AhSH el Nt i the S 0 R

pul’Hio‘Tatib?IQi 128.1, 128.3, 128.8, 1309 1365 1369 1540 158.6, 1591 1394
171.8; 193.5" (C=0). ("=quatery carbon)

E Synthesis of the “N-hvdroxy imidazoles”

Example E1
2-(2,6~dichloro-4-ethoxycarbonylmethoxy]phenyl)-4-(3-(2-pyridinylmethyl-
oxy)phenyl)-5-(2-methylthiopyrimidin-4-y1)-N-hydroxy-imidazole (E1)

A mixture of 1.60 g (4.2 mmol) D1, 1.40 g (5.0 mmol) A2 and 3.25 g (42 mmol)
ammonium acetate in 40 ml acetic acid was stirred at 105°C for 3.5 hours. The
solvent was distilled off and the residue was p'artitionated between 40 ml ice water
and 60 ml ethyl acetate and adjusted to pH 8 with conc. aqueous ammonia. The
aqueous layer was extracted with ethyl acetate and the combined organic layers
were dried over MgSO, and evaporated to dryness to yield 3.60 g of a light brown,
slowly solidifying oil which was used for the next step (example F1} without further

purification.

MS: M = 638 (API+), 636 (API-)
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25 MS: M = 638 (API+), 636 (API-) WO 2005/040153
PCT/EP2004/011600 -24- Example E2 2-(2,6-dichloro-4-
[ethoxycarbonylmethoxy]phenyl)-4-(3-(3-pyridin)rimethyl-
WY RQEWL -5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imida An
ana%ogousz)rseaction to that described in example El but startél}%% /v]g‘/?t}éﬁfﬂfflmg

yielded 5 E2 as an orange oil. MS: [\/1)4:_638 (API+), 636 (API-) Example
E3 B

2-(2,6-dichloro-4-[ethoxycarbonylmethoxy]phenyl)-4-(3-(4-pyridinylmethyl-
o@anhele\lY-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E3) 10
An.enalagaus searlingir dhaAeserikadimexample ks itataring ayth D3
vielded, &3S Yelawaald M3 M 2 S8 ARIR PRI Espmple
2-(3,5-dichloropyridin-4-yl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimidin
-4A4 Brylipbiny drexipdrnidbzofies(Ehyhim axralggobs beastioting witht D2 yiclded
desciibediae¢ample El but starting with D4 and

3,5-dichloropyridine-4-carboxaldehyde (J. Med. Chem. 44 (2001) 997)
yielded E4 as a grange solid. MS: M = 536 (API+), 534 (API-) 20 F
SRS SHARFNIPRA I les” Example Fl 2-(2,6-dichloro-4-
[methoxycarbonyhnethoxy] phenyl)-4-(3-(2-pyridinylmethyl-
oxyRREYIR 5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (Fl) 25 A mixture
of 3 (4.2 mm : R Yk BEOIC 2.85
g é@’%ﬁ%&i}??@%@%‘ I%I IT‘:?nﬂr(é(;](l)_s(%lérneth %ﬁ%ﬂ ks?ﬁn?d?ﬁ?%@%%%%%&
AR VBT GBS VRELD A0 P HAIGErAAT Ursica
(ethyl WO 20051040153 PCT/EP2004/011600 .

An analogous reaction to that described in example E1 but starting with D3 yielded

i3 as a yellow solid.
MS: M = 638 (API+), 636 (API-)

Example E4
2-(3,5-dichloropyridin-4-y1)-4- (3-benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-
vI)-N-hydroxy-imidazole (E4)

An analogous reaction to that described in example El but starting with D4 and
3,5-dichloropyridine-4-carboxaldebyde (J. Med. Chem. 44 (2001} 997) yielded E4
as a orange solid.

MS: M = 536 (API+), 534 (API-)

E Synthesis of the “N-H imidazoles”

Example F1
2-(2,6-dichloro-4-[methoxycarbonylmethoxy] phenyl)-4-(3-(2-pyridinylmethyl-
oxy)phenyl)-5-(2-methylthiopyrimidin-4-y1)-N-H-imidazole (F1)

A mixture of 3.59 g (4.2 mmol) E1, 1.41 g (8.4 mmol} methyl bromoacetate and
2.85 g (28 mmol) triethylamine in 80 ml methanol was stirred overnight at 60°C.
After removal of the solvent in vacuo column chromatography on silica {(ethyl
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25 acetate/iso-hexane 3:1) returned 2.08 g (81%) pure F1
(transesterification in methanol). MS: M = 608 (API+), 606 (API-)
Example P2 5 2-(2,6-dichloro-4-
wonethoseerbonyhnethoxylphenyl)-4-(3-(3-pyridinylmethyl- pcr/epaoosmniiso0
oxy)phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F2) An
analogous reaction to that described-g example Fl but starting with E2
yielded 65% F2. MS: M = 608 (API+), 606 (API-) 10 Example F3
2-(2,6-dichloro-4- [methoxycarbonylmethox }phenyl%—4- (3- .
(@Widﬁﬁgfﬁf@ﬁ%ﬂj:l) returned 2.08 g (81%) pure Bl (transesterification in
oxylaeayl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole (F3) An
analogous reaction to that described in example F1 but starting with E3
yielded 669 1 1 M,7=608 (API+), 606 (API-) Example F4
2%@%?&%@@& -’h%égrg%leghoxy]phenyl)-4-(3-(2-
pyridinylmethyloxy)phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole
(I¥mitle B2solution of 2.07 g (3.3 mmol) Fl in 50 ml dry THF under
nisoSET A UM lchias ﬂﬁ@%ﬁé&@—fﬁﬂlﬂﬁﬂé&ﬂ?ﬁﬂ@ﬂgﬁl '
e detected hy HPLC. After rolysis Wit S mhwate removal o
th%’{g%%g‘}ﬁ%ﬂ%ﬁ&%} Was gﬁyrIﬁlle&(i{ b;y 1éyolumn chromatg%?aphy on silica
(ethyl acetate/methanol 9:1) to yield 93% F4. MS: M = 580 (API+), 578
(AR I RBOE40400 53 tRC THERROGAnCresnl: F2duEsiantiple with E2 yielded
2-42yp1achloro-4-[2-hydroxyethoxy]pheiiyl)-4-(3-(3-
pyridinylmethyloxy)phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole

(F5) An analogous reactéon t? that described in example F4 but starting

W F}%gﬂé% Pl+)}, 606 (AP1-

Example F3
2-(2,6-dichloro-4-[methoxycarbonylmethoxyiphenyl)-4-(3- (4-pyridinylmethyl-
oxy)phenyl)-5-(2-methylthiopyrimidin-4-yi)-N-H-imidazole (F3)

An analogous reaction to that described in example F1 but starting with E3 yielded
669% F3.

MS: M = 608 (API+), 606 (API-)

Example F4
2-{2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(2~
pyridinylmethyloxy)phenyl)-5-(2-methylthiopyrimidin-4-y1)-N-H-imidazole (F4)

To a solution of 2.07 g (3.3 mmol) F1 in 50 ml dry THF under nitrogen LiAlH, (1M
in THF) was added at 0°C until F1 could no longer be detected by HPLC. After
hydrolysis with 0.5 m! water and removal of the solvent the residue was purified by
column chromatography on silica (ethyl acetate/methanol 9:1) to yield 93% F4.

MS: M =580 (API+), 578 (API-)
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5 64% F5. MS: M = 580 (API+), 578 (API-) Example F6
2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(4-
pyridinylmethyloxy)phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-imidazole
%%@)wa&ﬁp analogous reaction to that described in examp%%@ﬁ)lg% 4011600
I-

starting with F3 yielded 69% F6. MS: M =580 (API+) 578
Example F7

2-(3,5-dichloropyridin-4-yl)-4-(3- benzy‘?oxyphenyl) 5-(2-methylthiopyrimi.di
n-4- 15 yl)-N-H-imidazole (P7) An analogous reaction to that described in
eXample FA but starting with E4 yielded 66% F7. MS: M = 520 (API+),

Sé%i@'ﬁl&lﬁrﬁwmqlﬁ'go o jﬂﬂgﬂﬁ@@ gssulfines” and "N-H
imida s
o &léz ‘iﬁ t% %é% oxyf}% %&1%214%4}&_4-3&) -N-H-imidazole (F5)

pyrldlnyhnethyloxy)phenyl) 5 -(2-methanesulfinylpyrimidin-4-yl)-N-H-imidaz
olen (Bl ko acointiontef 820§ dRih armabjEdih@ e rinetivthatkratced
apgbb@gyml dichloromethane a solution of 0.70 g (3.1 mmol)
m-chloroperoxybenzoic acid in 20 ml ethyl acetate was added over 10
minutes at -40C. After 1 hour at this WO 2005/040153

p¥H1 b2 68 BFLE0G 7S M perature the mixture was allowed to warm

up to room temperature and stirred overnight. The mixture was washed
ped;@queous NaHCO3/saturated ‘aqueous Na2CO3 1:1) dried over

use% out]i‘urther é?l%?%gg[‘l{%&sé% e %2% v gﬁlidi?? e was

pyridinylmethyloxy)phenyl)-5-(2-me thmpynm1 1d2701e (¥e)

An analogous reaction to that described in example F4 but starting with ¥3 yielded
69% Fo.

MS: M = 580 (API+), 578 {API-)

Example F7
2-(3,5-dichloropyridin-4-yl)-4-(3-benzyloxyphenyl)-5-(2-methylthiopyrimidin-4-
vl)-N-H-imidazole (E7)

An analogous reaction to that described in example F1 but starting with E4 yielded
_ 66% B7.

MS: M = 520 (API-+), 518 (API-)
G Synthesis of the “N-H imidazoles sulfines” and “N-H imidazoles sulfones”

Example G1

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(2-
pyridinylmethyloxy)phenyl)-5-(2-methanesulfinylpyrimidin-4-y1)-N-H-imidazole
(G1)

To a solution of 1.20 g (2.1 mmol) F4 in 300 ml ethyl acetate and 50 ml
dichloromethane a solution of 0.70 g (3.1 mmol) m-chloroperoxybenzoic acid in 20
ml ethyl acetate was added over 10 minutes at —40°C. After 1 hour at this
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Example G2 2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(3-
pyridinylmethyloxy)phenyl)-5-(2-methanesulfinylpyrimidin-4-yl)-N-H-imidaz
ole (G2) 10 An analogous reaction to that described in example Gl but

velAtiRg Wit F5 gave G2. MS: M =596 (API+), 594 (API-) %@M&&’?{ww

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(4- 15
pyridinylmethyloxy)phenyl)-5-(2- meﬂt%qesulﬂnylpynm|d|n-4-yl)-N-H-imidaz
ole (G3) An analogous reaction to that described in example Gl but
starting with F6 gave G3. MS: M =596 (API+), 594 (API-) 20 Example
Gémperature the mixture was allowed to warm up to room temperature and stirred

24 RB }ﬁh*ﬁ{é)ﬁ%ﬁg% %ﬁlm&QEﬂayAMaﬁaybmwmlmym
[l Im I
g T RSO ke S ot IO, B ah pratlest

aMbich 3esdeRd f@ﬁﬁ%?é@ﬁ?@ﬂﬂﬁﬁ%@?ﬁmutes After 25 stirring at room

temperature overnight the methanol was removed in vacuo and the

regigiug wasstaken-upoxith ethyl acetate. The organic layer was washed
with aqueous NaHCO3, dried over Na2S0O4 and evaporated to dryness.
The crude G4 (47%) was used without further purification. WO
2&asmRRle 83 PCT/EP2004/011600 -28- MS: M = 552 (API+), 550 (API-)
H2Sipriisidond thé2 Nyit inmadeaidshemiBob{?hifidines” Example HI 5

2 frdighlemyinDhyepyetbanyiphreylfidylBr(Anidin-4-yl)-N-H-imidazole
pig ml)nylmethyloxy)phenyl) -5-(2-[3-hydroxypropylamino]
rimidin-4-yl)-N-1H-

An analogous reaction to that described in example GI but starting with F5 gave
G2.

MS: M = 596 (API+), 594 (API-)

Example G3

2-(2,6-dichloro-4-[2-hydroxyethoxylphenyl)-4-(3-(4-
pyridinylmethyloxy)phenyl)-5-(2-methanesulfinylpyrimidin-4-yl)-N-H-imidazole
(G3)

An analogous reaction to that described in example G1 but starting with F6 gave
G3.

MS: M = 596 (API+), 594 (API-)

Example G4
2-(3,5-dichloropyridin-4~y1)-4-(3-benzyloxyphenyl)-5-(2-methanesulfanyl-
pyrimidin-4-y1)-N-H-imidazole (G4)

2.38 g (4.6 mmol) F7 were suspended in 200 ml methanol and a solution of 5.62 g
(9.1 mmol) Oxone™ was added at room temperature within 20 minutes. After
stirring at room temperature overnight the methanol was removed in vacuo and the
residue was taken up with ethyl acetate. The organic layer was washed with aqueous
NaHCOs, dried over Na,SOy and evaporated to dryness. The crude G4 (47%) was
used without further purification.
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imidazole (HI) 1.21 g (2.0 mmol) Gl and 3.1 g (40.6 mmol)
3-amino-I-propanol were heated to 110C for 60 minutes. Purification by
preparative scale HPLC/MS on RP 18 10 (methanol-water- gradient)

“gﬁ?l@g%lc mg (42%) H1. MS: M = 607 (API+), 605 (API- )Pla%rp

H2
oro-4-[2-hydroxyethoxy]phenyl)-4-(3-(3- H04/011600
pyridinylmethyloxy)phenyl)-5-(2-[3- h%groxypropylamlno]pyrlm|d|n -4-yl)-N-1
H- 15 imidazole (H2) An analogous féaction to that described in example
HI but starting with G2 yielded 50% H2. MS: M = 607 (API+), 605 (API-)
Excsmdle $43 20p2+(2 Bwliehibio-4-[2-hydroxyethoxy]phenyl)-4-(3-(4-
pyrldmylmethyloxy)phenyl) -5-(2-

mi égzél'sl I\L—IH |m|d.

zolg,(H3) An analogous
that SioRil SWith G3 yielded 32%
H3 25 MS M =607 (API+) 605 (API-) WO 2005/040153

PEAER2H04/011600 29 Example H4

2535 Q!&Elefgnﬂ(@ wiaxpiaenyl)-5-(2-[3-hydroxypropyl-
amln é_ i _1210 Cd :H4§ An analo s re tlg é&mﬁ
dgg%l’l ?—?IY a |n ﬁPQ’
5@@@#}@5 (API ) Example J: c-met autoactlvatlon klnase assay
(AKA) Assay principle 10
1.21 g (2.0 mmol) G1 and 3.1 g (40.6 mmol) 3-amino-1-propanol were heated to
110°C for 60 minutes. Purification by preparative scale HPLC/MS on RP 18
(methanol-water-gradient) yielded 510 mg (42%) H1.

MS: M = 607 (API+), 605 (API-)

Example H2 ‘
2-(2,6-dichloro-4-[2-hydroxyethoxyiphenyl)-4-(3-(3-
pyridinylmethyloxy)phenyl)-5-(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-1H-
imidazole (H2)

An znalogous reaction to that described in example H1 but starting with G2 yielded
50% H2.

MS: M = 607 (API+), 605 (API-)

Example H3

2-(2,6-dichloro-4-{2-hydroxyethoxy] phenyl)-4-(3-(4-
pyridinylmethyloxy)phenyl)-5-(2-[3-hydroxypropylamino]pyrimidin-4-yl)-N-1H-
imidazole (FH3)

An analogous reaction to that described in example H1 but starting with G3 yielded
32% H3.

MS: M = 607 (API+), 605 (API-)
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C-met is a typical tyrosine kinase which is involved in metastasis,
proliferation/apoptosis and angiogenesis of tumors. The assay is an

ELISA type assay measuring the phosphorylation of c-met using a
vehesnhatysosine specific antibody. 15 Cell lysate of human,£9)0m, 0.4/011600
adenocarcinoma HT29 known for its high content of c- met is bound to tilme
wells of a microtiterplate (MTP) via %qnti-hHGF receptor antibody
(anti-hHGFR). ATP-phosphorylation of c-met is detected in presence or
absence of the test compounds by using a phospho-tyrosine mouse 1gG
ahigaanPi©DM labeled goat anti-mouse IgG detection system. Using the

clasgsisal Bk sHhsthois, B0 TN BeaRiabatialion A AT M6 RARGpis-used
toﬁz%aikcotjl%%%%%ﬁm Iéclﬁgl%'%l d\é%tﬁr@% Plates: 96-well polystyrene

plates ( streptavidin-coated microtiter plates Cell line/Lysate: HT29
(ATCC HTB-38), human colon adenocarcinoma (confluence: 2.5x105
celisfonia)arerwatste tbwith BSihediincubaied Wity sersins witifed foeldel
mégogrice. Supernatent is collected and diluted with TBS. Lysate is
shockfrozen in liquid nitrogen and stored at -80 C) WO 2005/040153
PCTIEP2 0 0 4 /011600 ,-30Q Reagents (all working solutions are kept at 4
C,Nﬁﬁillgs% Hated H’[héﬁﬁf‘/@ié‘gbimi-hHGFR detection stock solution: 50 g/ml
(R&D Systems, Cat.No. BAF 358) antibody final conc.: 1 g/ml p-Tyr
(P¥A9poUsSR &teslo salvlinon RO @/mifSankACruz Biotechnology, 5
monoclonal IgG2b Cat.No. SC-7020) final conc.: 0.2 g/ml

goat-anti-mquse IgG: 2 ml (BIO RAD, Cat.No. 170-6516) (H+L)-HRP
Cé%f%&%’,%ﬁi& conc.: 1:2000 Blocking Reagent: Roche Diagnostics
GmbH, Cat.N0.1112589 for ELISA diluted 1:10 in TBS 10 ATP:
Adenasing-5atriphdsphatepsiock lsakstionybinMs stockisefution 1@atidasis,

(Rche-RIRgNgsIies & mbi Resl? 6B 3khHnRaNaNss:AOM FBBLISA type
g%%%g%%eggnsnag“t ee’ glgo%li{lorylalﬁog%g én@%s@:‘?g%%%%%ﬁﬂﬁt&%‘é‘ specific
antibody.

Cell lysate of human colon adenocarcinoma HT29 known for its high content of c-
met is bound to the wells of a microtiterplate (MTP) via an anti-hHGF receptor
antibody (anti-hHGFR). ATP-phosphorylation of c-met is detected in presence or -
absence of the test compounds by using a phospho-tyrosine mouse IgG and a POD
labeled goat anti-mouse IgG detection system. Using the classical POD substrate
TMB, an absorption at 450 nm/620nm is used to calculate enzymatic activity.

Materials:

Plates: 96-well polystyrene plates (NUNC}) streptavidin-coated microtiter plates
Cell line/Lysate: HT29 (ATCC HTB-38), human colon adenocarcinoma
(confluence: 2.5x10° cells/cm®) are washed with PBS and incubated with Lysis

buffer for 10 min on ice. Supernatent is collected and diluted with TBS. Lysate is
shockfrozen in liguid nitrogen and stored at -80° C)



10

15

20

708976), 150mM NaCl (SIGMA, CatNo. 5-3014) Wash buffer TBS-T:
Tris-buffered saline, 50 mM TRIS pH 7.5 150mM NacCl, 15 containing 0.5
% Tween20 Kinase buffer: Tris-buffered saline, 50 mM TRIS pH 7.5, 100
0 mM MgCI2 (SIGMA Chemical Company, Cat.No. M- 10282
y5|s er 50 mM TRIS pH 7.5 containing 1% Nonidet P4 (RIG& 011600
Dlagnostlcs GmbH, Cat.N0.1754599) 0.5 % Deoxycholic acid (SIGMA
Chemical Company, 20 Cat.No. D-6750) final conc.: 1ImM 1 mM PMSF |
stock solution 70 mM (Roche Diagnostics GmbH, Cat.N0.837091 40l/ml

Creapigte (RochBRisgnastssempHt Ca, Nae:826d4bihkinalgonc.
401/ml TMB: Tetramethylbenzidine (Intergen Company, Cat.No. 91000)

Samples;: 10 mM in DMSO tored at -20 ) t wed at rogm te
DB OA G PRSP SO0 106 S A e CRoA s BT B
antitiid&FR"etactidmaimibody in blocking reagent to assay plate (final
conc. 1g/ml), incubate assay plate for 60 min at room temperature on an

M S@}ﬁp a‘itvga 6 RYPOYE ARIRHGTR g%%@ﬁﬂ%gﬁ{%y %@%@%%gp from
gwa%%Zéa 7@?[8&% % P é d' % occlklng reagent from

assay plate. 5. Add 50 i of HT29 lysate, mcubate assay plate for 180 min,
atghet-anamid gG02shakeTOR AWashtassay7okste 6yith 2 x 200 | TBS

bytter par el £ A0, 400850:4%0BMSO in kinase buffer to assay plate.

8.'/Add 40 pl samp?e solution (dissolved in kinase buffer - final conc. 22.5
M). 9. Dissolve'samples (1:3 ratio) in MTP. 15 10. Add 10 | ATP dissolved
in ipdkdres BerantoRoms Ry asnepiesCmval GRS 20M2 2P dyr Bhsihdiluted
contoih aid 40 pl kinase buffer plus 10 | 200 pM ATP. Negative

ATP: Adenosine-5'-triphosphate, stock solution 10 mM, stock solution 10mM
(Roche Diagnostics GmbH, Cat.No. 127531} final conc.: 40uM

TBS: Tris-buffered saline, 50 mM TRIS pH 7.5 (Roche Diagnostics GmblH, Cat.No.
708976), 150mM NaCl (SIGMA, Cat.No. $-3014)

‘Wash buffer TBS-T: Tris-buffered saline, 50 mM TRIS pH 7.5 150mM NaCl,

containing 0.5 % Tween20

Kinase buffer: Tris-buffered saline, 50 mM TRIS pH 7.5, 100 mM NaCl, 60 mM
MgCl, (SIGMA Chemical Company, Cat.No. M-1028)

Lysis buffer: 50 mM TRIS pH 7.5 containing 1% Nonidet P40 (Roche Diagnostics
GmbH, Cat.No.1754599) 0.5 % Deoxycholic acid {SIGMA Chemical Company,
Cat.No. D-6750) final conc.: ImM 1 mM PMSF stock solution 70 mM (Roche
Diagnostics GmbH, Cat.N0.837091 40ul/ml Complete (Roche Diagnostics GmbH,
Cat.No. 1836145) Final conc.: 40ul/ml

TMB: Tetramethylbenzidine (Intergen Company, Cat.No. 91000)

Samples: 10 mM in DMSO (stored at -20°C), thawed at room temperature
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control: add 40 pl kinase buffer plus 10 [Al kinase buffer without ATP.
Incubate assay plate for 60 min at room temperature on an MTP shaker.
11. Wash assay plate with 2x 2001il TBS buffer and 2x 200l blocking

weraeatpess 20 well. 12. Add 50 | of P-Tyr (PY99) mouse mapeglenalvi16o0
IgG2y in blocking reagent (final conc. 200 ng/ml) to assay plate, incubate
assay plate over night at 4 C on an MEP shaker. 13. Wash assay plate
with 2x 200p1 TBS buffer and 2x 200l blocking reagent per 25 well. 14.
Add 50 | of goat anti-mouse 1gG (H+L)-HRP conjugate in blocking reagent
(1%(969‘#51?0) incubate assay plate for 60 min at room temperature on an
MTP shaker. 15. Wash assay plate with 6x 200I TBS-T buffer per well. 30

16; AddiQ Ei'\é‘.ﬁa%%u}@%ﬁ‘&ét@&&%ﬁ%%g BIQ&&%%@@;@IH fé‘ss% Fdte
MTP é‘g‘gg éa déné}' ]fuI:VI g 884 tel\@ tlz(‘:c?é! den eSItergEgl .0n an
450nm’ | i AT ti BSRnhibifion As” ?gsam negative
contré\fﬁ% ]é?ﬁve control - E negatlve control) x 100] WO 20051040153

P CT/Re2004/0tiIt0 0 FRa2ekgemisiofitindinubnitionttypicathy bhate 1C50

vaiies fr J9nasadnbiitiondnthe e HepRneuhlBMLe:ahauste8-nih,
when tF%i d In the above assay: Example IC50 C-met [n] H4 23 HI 22

H233 3 54 Example K; Tablet Formulation (Wet Granulation)
4. Remove blocking reagent from assay plate.

5. Add 50 jd of HT29 lysate, incubate assay plate for 180 min, at 4°C on an MTP

shaler.

Wash assay plate with 2 x 200 pl TBS buffer per well.

Add 40 pl of 0.2% DMSO in kinase buffer to assay plate.

Add 40 pl sample solution {dissolved in kinase buffer — final conc. 22.5 pM).

Dissolve samples'(lz?) ratio) in MTP.

10. Add 10 pl ATP dissolved in kinase buffer (200pM) to samples (final conc. 40pM
ATP). Positive control: add 40 pl kinase buffer plus 10 ud 200 pM ATP. Negative
control: add 40 pl kinase buffer plus 10 pl kinase buffer without ATP. Incubate
assay plate for 60 min at room temperature on an MTP shaker.

11. Wash assay plate with 2x 200ul TBS buffer and 2x 200pl blocking reagent per
well.

12. Add 50 pl of P-Tyr (PY99) mouse monoclonal IgGy, in blocking reagent (final
conc. 200 ng/ml) to assay plate, incubate assay plate over night at 4 °C on an
MTP shaker.

13. Wash assay plate with 2x 200ul TBS buffer and 2x 200l blocking reagent per
well.

v @ N

14. Add 50 pl of goat anti-mouse 1gG (H+L)-HRP conjugate in blocking reagent
(1:2000 ratio), incubate assay plate for 60 min at room temperature on an MTP
shaker.

15. Wash assay plate with 6x 200ul TBS-T buffer per well.

16. Add 50 il TMB solution, incubate for 30 min at room temperature on an MTP
shaker, add 25 pl 1 M H,S0,.

17. Measure optical density (E) at 450nm /620nm.

18. Calculate % wmhibition as:

1"‘{ (E sample — B negative contm])/ {E positive control E negative (.‘.011{1”01) X 100}
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5 Item Ingredients mg/tablet 1. Compound of formula (1) 5 25 100 500 2.
Lactose Anhydrous DTG 125 105 30 150 10 3. Sta-Rx 1500 6 6 6 30 4.
Microcrystalline Cellulose 30 30 30 150 5. Magnesium Stearate 1111

W;;%) éé,]/g% C}%67 167 831 Manufacturing Procedure 15 1. Mix items 1, 2, 3

Ad granulate with purified water. 2. Dry the granuleSGt/BRRE411600
Pass the granules through suitable m:j,’lling equipment. 4. Add item 5 and
mix for three minutes; compress on a gu'itable press. WO 20051040153
PCT/EP20041011600 -33- Example L: Capsule Formulation Item
IngredlientSihegisentuletipikaGdmpoliig ef desrfulai (i) bRl 8hSA0h 2 range

HYRIRUDLACIASR drihded v wve SRR PIATER 22,90,8Q,/0 4. Talc 10
1510 25 5. Magnesium Stearate 1 2 2 5 10 Total 200 200 300 600

Manufaeturing-Precedure 1 Mixitems-12-and-3-in-a-suitable-mixer-for 30

minutes. 2. Add ite¥gm@land 5 and

ix for 3 nifautesrat [Pinto a suitable

capsule. WO 2005/04@153 PCT/EP2004/011600 -343List of References
Hi 22
H2 32
H3 54

Example K: Tablet Formulation (Wet Granulation)

Item  Ingredients mg/tablet

1. Compound of formula (I) 5 25 100 500

2, Lactose Anhydrous DTG 125 105 30 150

3. Sta-Rx 1500 6 6 6 30

4, Microcrystaliine Cellulose 30 30 30 150

5. Magnesium Stearate 1 1 I i
Total 167 167 167 831

Manufacturing Procedure

1 Mix items 1, 2, 3 and 4 and granulate with purified water.
2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4

Add item 5 and mix for three minutes; compress on a suitable press.
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5W: s -N=; and X is hydrogen; Y is hydrogen or a group AZ-R; A2 is
C1-C5-alkylene, which may be optionally substituted by CI-C6- alkyl;
phenyl or by hydroxy; 10 R represents hydroxy; linear or branched

I-C6-alkaxy; amino; dimethylamino; diethylamino;
Wt%bz62%7((%6“%(3}%%a(\rhonyIamino; carboxyl; Ci-CG-aIIcoxycarbonyl;]f|‘f¥%‘i§/‘?;9"m}11609
cyano; piperidino; 1- pyrrolidinyl; morpholino; 4-methylpiperazin-I-yl;
O-Al-NR3R4; S-Al1-NR3R4; 4-carbé§yphenyl; furan-3-yl; thiophen-2-yl or
3- 15 methylthiophen-2-yl; nis | or 2; and Z represents one or two

substituenisdpsependently selected from the group consisting of halogen;
hydroxy; allyloxy; methyl; CI-C3-allcoxy, which are optionally substituted

with pyridinyl; methoxymethoxy; 20 (2- hox hyloxy;
n%ém%%a éﬁf’é)@/rﬂ ﬁa?i‘ﬁ%tm?ﬁ’éﬁb@?&éfﬁﬂﬁ)ﬁzh&;|§|etht¥ny|
ahes8enzyloBhevhiebeisicopfimmeadly Kubutiend PBENBRIYeT: fiegmpsepth ed.
cyano; nitrgy oot hylendioxy;1aasbpsy or ethoxy; 25 or alternatively WO
20054049353 HCYIREZ0QUR1I000,o9A s Chi-;and X s hycrogen,
RIS, (S0)R2 Ch2-S. H2-C(ON2-CH2-CH3;
cHlpprs-lesms) 2-cnbiy "F&Tp’ BrE R r{apreier?%s' R TI-C3-allcylene
gfouh RQ 48 (3RoSR2b8 O B2, imo JRde M RBFm; MYERRE PR R4 or
abPatd, S R eV al 'y Bl X(ienr _ DOXy-1- , (R)-2,3-

d}%‘ff QY- Bl (8 23Oy Ry PR eddcroxy
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10 2-propyl; 3-hydroxy-2-hydroxymethyl-I-propyl; 2- methoxyethoxymethyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or a group Al-Qi; QI represents
CI-C2-alkoxy; cyano; carboxyl; CI-C6-alkoxycarbonyl; carboxamide;

w& QnhR3R4: Cl-C6-alkylsulfanyl; CI-C6- 15 alkylsulfenyl;  permpanodnticon
CI-C6-alkylsulfonyl and in case that Al represents an 1,2-ethylen- or
1,3-propylen group, Q1 is hydroxy or{§R3R4; R2 is CI-C6-allcyl;
dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; 2,3-dihydroxy-I-propyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or_20 Al-Ql; R3, R4 are
independently selected from the %@@é—@éﬁ%ting of hydrogen;
CI-C6-alkyl or together form a 5 to 7 membered, saturated or unsaturated
ring, oml%ﬁggﬁgp&@g%g&ya@fmgm @roup and containing one or 25
two heteroatoms, independently selected from N or O; Y is hydrogen or a
group A2-R; A2 is CI-C5-alkylene, which may be optionally substituted by

g L, R represents hydroxy; linear or

B30 dithethylamino; diethylamino;

branched CI-C6-allcoxy; at
t-butyloxycarbonylamino; )

O-Al- NR3R4 S- AI- R4; 4 -carboy ypheﬁyl furan 3-yl; thlophen 2 yI or
3- methylthiophen-2 f
substituted with pyridigpd-ifjn is 1 Nand 5/040153
PCT/EP2004/011600/-37 if n is 4, one $ubsT
Ci-C3-alkoxy, subbs”f{\tﬁt@\oll with C

wherein
W is Ne=s;and
X ishydrogen;

Y  ishydrogen or a group A%-R;
A*  is C;-Cs-alkylene, which may be optionally substituted by C;-Cq-
alkyl; phenyl or by hydroxy;
R represents hydroxy; linear or branched C1-Cgalkoxy; amino;
dimethylamino; diethylamino; t-butyloxycarbonylamino;
carboxyl; Ci-Cs-alkoxycarbonyl; triazolyl; cyano; piperidino; I-
pyrrolidinyl; morpholino; 4-methylpiperazin-1-yl; O-A-NR'R%
S-ALNR’R*%: 4-carboxyphenyl; furan-3-yl; thiophen-2-yl or 3-
methylthiophen-2-yi;
n is 1 or 2;and
7. represents one or two substituents independently selected from the
group consisting of halogen; hydroxy; allyloxy; methyl; C;~Cs-alkoxy,
which are optionally substituted with pyridinyl; methoxymethoxy;
(2-methoxyethoxy)methyloxy; methylthio; ethoxymethoxy;
methylendioxy; ethynyly trimethylsilylethynyl and benzyloxy which is
optionally  substituted by halogen; methoxy; cyano; nitro;
methylendioxy; carboxy or ethoxy;

or alternatively
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pyridinyl, and the second substituent being independently selected from
the group consisting of halogen; hydroxy; allyloxy; methyl; Ci-C3-alkoxy;
5 methoxymethoxy; (2-methoxyethoxy)methyloxy; methylthio;

hexymethoxy; methylendioxy; ethynyl; trimethylsilylethyny, I and
Wq%wlrmaceutlcally acceptable salts thereof. 2. A compound ace TéEglzr‘lja“ {1600

claim 1, wherein 10 W is -N=; X is hydrogen; Y represents
2-hydroxyethyl, 3-hydroxypropyl; 2-methoxyethyl; 3- methoxypropyl;
(R)-2,3-dihydroxy-I-propyl; (S)-2,3-dihydroxy-1- propyl; (R)-3-hydroxybutyl;
(S)-3-hydroxybutyl; 3-Hydroxy-2,2 15 dimethylpropyl; 2-morpholinoethyl;
3- morp}poliqpp@pgl,agdm methylpiperazin- I-yl)ethyl;
3-hydrgxy- I ro 2- l; ORKO
2-(N,N-dime no!))et yl: ggﬂ(&g'@qua %m%ﬁgggp %E@P%ﬁ/ CH
3- (pyrrolldlrﬁkgi/l’)% Ko zéﬂéemwulzéﬁ%zcom (CH2)3000H:
CH(C2H5) OO HeKEHRAR AT Chi2)grR0eN(@13)2; (CH2)2-0-(CH2)2-NH2;
ggHgg'g E g% ﬁ%@gﬁﬁéﬂ?%@zﬁ(ﬁk@ﬁM@HQﬁZ—hNRaRd or halogen;
H2)3- N(CH [ (GH2)3-S- n
is selected fr tﬁe%?%ﬁg%ons&lng;??% (C(;?w loro; chlh&'al%fg roéoé gdggl
iodo; 3- ethynyl 3l lO%ﬁ’\EIP\WI% B’ﬁﬁ?é’ha@
substituted by haidg@mpmdtmwbyéhdﬁﬁdrwmmdm 1 Cadiiopdyony
ethoxy. 3. A conm@%pygccordingﬁ@demimlhyafmejmwm 80 X is 2-

hydrogen; Y is 2' 5%)/ r%ﬁ %ﬂl 1-1,3-dioxolan-4-ylmethyl or
(R)-2,3- dlhydroxy |- p Xll’ &SI 2 3- dlhydroxy I- propyl 2-morpho moetﬁyl

3-morpholino- pr
represents C;-Csy-alkoxy; cyano; carboxyl; C;-Cs-alkoxycarbonyl

carboxamide; _CO-NR*RY C-Cs-alkylsulfanyl; C-Ce-
alkylsulfenyl; C;-Cg-alkylsulfonyl and

in case that Al represents an 1,2-ethylen- or 1,3-propylen group,
Q' is hydroxy or NR’R%;

R? is C;-Cg-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl
2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
A-Q'

RER*  are independently selected from the group consisting of
hydrogen; C;-Cg-alkyl or
together form a 5 to 7 membered, saturated or unsaturated ring,
optionally substituted by a methyl group and containing one or
two heteroatoms, independently selected from N or O

Y  ishydrogen or a group A*R;

A s C;-Cs-alkylene, which may be optionally substituted by C;-Cg-
alkyl; phenyl or by hydroxy; -

R represents hydroxy; linear or branched C;-Cg-alkoxy; amino;
dimethylamino; diethylamino; t-butyloxycarbonylamino;
carboxyl; Ci-Cg-alkoxycarbonyl; triazolyl; cyano; piperidino; 1-
pyrrolidinyl; morpholino; 4-methylpiperazin-1-yl; O-A'-NR’R%
S-AMNRRY 4-carboxyphenyl; furan-3-yl; thiophen-2-y1 or 3-
methylthiophen-2-yl;

n islor2;and

Z  represents C;-Cs-alkoxy, substituted with pyridinyl if n is 1; and
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(4-methylpiperazin-1-yl)ethyl; 2-aminoethyl; 3-aminopropyl; 2-(N,N WO
2005/040153 PCT/EP2004/011600 -38 dimethylamino)ethyl;
3-(N,N-dimethylamino)propyl or 3-(pyrrolidin- 1-yl)propyl; nis 1; and Z is

wglastedfrem the group consisting of 3-chloro; 4-chloro; 3- qf@’@?ﬁm%aﬁﬂmue
iodo; 3-ethynyl; 3-methoxymethoxy or 3-benzyloxy which is optionally

substituted by halogen; methoxy or_gyano. 4. The compound according to
claim 3: 10

2-(3,5-dichloropyridin-4-yl)-4-(3-benzyloxyphenyl)-5-(2-[3-hydroxypro yI-
amino] pyrirfidinisg %/ 19dbistitdepbrePsEsTHe Corfpolings atdviditgto
claim 1, wheseiain, sndCH=; X is hydrogen; OR'; SR2; (SO)R2; (502)R2;

CH2-S- CHZ&%@%):%n%"@B%en@%j? ﬁ%ﬁﬁ?%@&@@%ﬁ Al rbup

represents a Cl-C3-a oup; Q.is O SOR @)
NR3RA: NHERSRRENE s G S PR %6 3peoxy;

consisting ofis{iiraEesthaiyCa- aII@TmSﬂWXYﬁ %‘EﬁWﬂﬁ%&lﬁ%nylmé‘Pﬁ?}ﬁ 03
2,3-epoxy-I-giopytnRjeRysR&iditkydioxy-dHyromytkimethylsilylethynyl; and
(S)-2,3-dihydroxy-1-propyl; 1,3- dihydroxy- 2-propyl;

2 2o LA GO &7 Shroup A“Of Q1 represents
CI-C2-alkoxy; cyano; carboxyl ClI-C6-alkoxycarbonyl; 25 carboxamide;
-CO-NR B fil e aatkytinlfanyladi-Céhalkylsulfenyl; Cl-C6-allcylsulfonyl
and in case that A' represents an 1,2-ethylen- or 1,3-propylen group, Q1
is hydr%y O{SN§§B4;

X ishydrogen;

Y  represents 2-hydroxyethyl; 3-hydroxypropyl; 2-methoxyethyl; 3-
methoxypropyl;  (R)-2,3-dihydroxy-1-propyl;  (8)-2,3-dihydroxy-1-
propyl;  (R)-3-hydroxybutyl; (S}-3-hydroxybutyl; 3-Hydroxy-2,2-
dimethylpropyl;  2-morpholinoethyl;  3-morpholinopropyl;  2-(4-
methylpiperazin-1-yljethyl; 3-hydroxy-1-phenylpropyl; 2-aminoethyl;
3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl; 3-(IN,N-
dimethylamino)propyi; 3-{pyrrolidin-1-yl)propyl; CH,COOH;
(CH,);COOH; (CH,);COOH; CH(C,Hs)COOH; (CHz)-O-(CHy),-
N(CH:)z (CHz)p-O-~(ChHa)2-NHa; (CHy)o-8-(CHy)a-N{CHs)z; (CHa)o-
S~{CH2)3-N(CHa)z; (CHa)s-S-(CHyp)-N{CH3), or (CHa)s-5-(CHa)s-
N(CHs)z '

n is I;and

7 is selected from the group consisting of 3-chloro; 4-chloro; 3-bromo; 3-
iodo; 3-ethynyl; 3~-methoxymethoxy or 3-benzyloxy which is optionally
substituted by halogen; methoxy; cyano; nitro; methylendioxy; carboxy
or ethoxy.

3. A compound according to claim 1, wherein

W s -N=;
is hydrogen;

>

Y  is 2-hydroxyethyl; 3-hydroxypropyl; (R}-2,3-dihydroxy-1-propyk (S)-
2,3-dihydroxy-1-propyl; 2-morpholineethyl; 3-morpholino-propyl; 2-
(4-methylpiperazin-1-ylethyl; 2-aminoethyl; 3-aminopropyl; 2-(IN,N-
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R2 is CI-C6-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; 30

2,3-dihydroxy-I-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or R3, R4 are

independently selected from the group consisting of hydrogen,;

&% @J J or WO 2005/040153 PCT/EP2004/011600 -39 to%ether form

membered saturated or unsaturated ring, optlonalﬁf: (BeeEder

by a methyl group and containing one or two heteroatoms, independently

selected from N or 0; Y is hydrogen of a group A2-R; 5 A2 is

CI-C5-alkylene, which may be optionally substituted by C1-C6- alkyl;

phenyl or bydiyeioryisdptesehiahydiongthifeainod dxgnthed-(pyrrolidin-
Ci-Cé6- alkoxy {gigyidimethylamino diethylamino;
tbutyloxycarbg%gmmo carboxyl; CI-C6-alloxycarbonyl; triazolyl; cyano;
plperldlno 1% pyrrolidinyl; morpholino; 4-methylpiperazin-I-yl;
O-A-NR3R4S sgeated rar Ao gzarp sRpsHERg 10 ér&%%p 14 BREFEYRGT 3-

3- methylthidphed-2dyynyh & hahddmepregents C,-C3-alkoxy, which are

substituted Wﬂk‘ém&{jy&h& & ThecsrmPanda.accortingiQlaiBiloxy or
wherein W is -CH is hydrogen OR’; SR2; (SO)R2; (SO2)R2;

CH2-S-CH2E(8)2-CHZ-CH3; CH2-S-(CH2)2-OH or a group Al-Q; 20 A’
represents a Cl-C3-alcylene group; Q is OR'"; SR2; SOR2; S02R2;
NR3RATINHGHRORHPNRBBRAD0ogén; Rris selected from the group

consistmg@‘ hylrogen:iGhG3salkys-abukytimetahesphonyaetybropyl-

2,3-epox r pyl; (S)-2,3-dihydroxy-I-propyl;
1,3-dihy ro>‘(9] SRR Aty IR

5. The compounds according to claim 1, wherein

W is—CH=;
X is hydrogen; OR'; SR% (SO)R%; (SO2)R? CHy-8-CHy-C(0)-CHy-CH;

CHy-$-(CH,),~OH or a group A™(Q;

A" represents a C;-Cs-alkylene group;

Q  is OR% SR% SOR% SO,R% NR*RY NHCH,CH,NR’R® or halogen;

R'  is selected from the group consisting of hydrogen; Ci-Cs-alkyl;
allyl; .dimethylphosphonylmethyl; 2,3-epoxy-1-propyl (R)-2,3-
dihydroxy-1-propyl; (8)-2,3-dihydroxy-1-propyl; 1,3-dihydroxy-
2-propyl;  3-hydroxy-2-hydroxymethyl-1-propyl; 2-methoxy-
ethoxymethyl; 2,2-dimethyl-1,3-dioxolan-4~ylmethyl or a group
A-Q5

Q"' represents Cy-Cy-alkoxy; cyano; carboxyl; Cy-Ce-alkoxycarbonyl;
carboxamide; -CO-NR’R% C,-Cs-alkylsulfanyl; C;-Ce-
alkylsulfenyl; C;-Cg-alkylsulfonyt and
in case that A’ represents an 1,2-ethylen- or 1,3-propylen group,
Q' is hydroxy or NR’RY

R* is C;-Cg-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyls
2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
A-Ql

R’ R*  are independently selected from the group consisting of
hydrogen; C;~Cg-alkyl or
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25 2-propyl; 3-hydroxy-2-hydroxymethyl-I-propyl; 2-methoxy-
ethoxymethyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or a group Q'
represents CIl-C2-alkoxy; cyano; carboxyl; CI-C6-alkoxycarbonyl,

ge; -CO-NR3R4; CL-C6-alkylsulfanyl; CI-C6- 30 glkylspliemybicon
Cl-C6-alkylsulfonyl and in case that A' represents an 1,2-ethylen- or
1,3-propylen group, Q'is hydroxy or BiR3R4; R2 is CI-C6-alkyl;
dimethylphosphonylmethyl; 2,3-epoxy-I-propyl; 2,3-dihydroxy-I-propyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or 35 Al-Q'; WO 2005/040153
PCT/PP2004/011B@ethat(fR®, R aré %@Eb@i‘?ée?ﬂﬁ?@@éﬁ%@fﬁ@ﬁﬁﬁé ring,

group consisting @ipdyghboaibs@nt6-bikylaedogethepfand ebuitihg one or
membered, saturglechor UNSai aled singeRplieRat SHRIEA DY @

methyl R containing one Qr two heteroatoms, mdependently
selecte frorf‘?qﬁw%fotgﬁr?%a}w&’réx Bropyl: nis 1; and Z is

pyridin-2- yln%thowcpﬁsdﬁﬁcﬁeyﬁn@m@k%Y b?WﬁOWﬁWWEQbYﬁI‘CG"
The compounds adkgtging: tboelairhy@lroxy;
2(2.6 dichlorg 420y 0ty SHROSRNS 4 XY DEMMO Wi
phenyl) -5-(2- [3-h dro Iamln m|d|n -4- yI) I1 |m|d
2(2,6-dichloro-4- [ ﬁ’gyﬁl’% xy]phe (3 pyrl r]R; mxcgfﬁr Onlammo’
phenyl)-5-(2-[3-h ﬁﬂﬂfé’]’m‘? 4%1@&51 Hﬁ%a&@%i popsl-
2(2,6-dichloro-4- [gﬂ‘rydlndmthmcgﬁbhkawl)%n(éﬁ@vgaya@mykheﬂwﬂe&&)ﬂﬁﬁ
phenyl) -5- (2- [B@WIWRFW@;B@%MW%MJ tNuldptisidagolg. 3
8. A process for the nﬂlapﬂ g%of the compounds of claim 1, wherein a)
ula

compounds of the'gen raﬁ%rm I) ZJn
n is I;an

Z  represents Ci-Cs-alkoxy, which are substituted with pyridinyl.
6.  The compounds according to claim 1, wherein

W is-CH=;
X is hydrogen; ORY; SR% (SO)R%; (SO2)R? CHy-$-CHp-C(0),-CH,-CH;
CH;-8-(CHj)>-OH or a group Al-Q;
A'  representsa C,-Cs-alkylene group;
Q  is OR’; SR} SOR’; SO,R% NR'R'; NHCH,CHNR’R! or halogen;
R' s selected from the group consisting of hydrogen; C;-Cs-alkyl;
allyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)~2,3-
dihydroxy-1-propyl; (5)-2,3-dihydroxy-1-propyl; 1,3-dihydroxy-
2-propyl;  3-hydroxy-2-hydroxymethyl-1-propyl; 2-methoxy-
ethoxymethyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or a group
A-Ql
Q1 represents Clnczmalkoxy; cyano; carboxyl; Ci-Ce-alkoxycarbonyl;
carboxamide; -CO-NIRY C1~Cg-alkylsulfanyl; Ci-Cy-
alkylsulfenyl; C,-Cg-alkylsulfonyl and
in case that A’ represents an 1,2-ethylen- or 1,3-propylen group,
Q' is hydroxy or NR*R%;
R?* s C-Cealkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl;
2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
A-QY



OIINCI SNNCI(VI) 20 or (VIl) WO 2005/040153
PCT/EP2004/011600 -41zIn ONCI ~~SNYNNH 1% X CI (VIl) are
obtained by oxidation of the sulfide group of the thioethers, described by

wihe.gehgral formula (V) zIn INCI NN N HiW X 5 Cl (V) g’f 2([04('{} @
ormula (I

obtained by N-deoxygenation of compounds of the general
zJn 4N CI S~NjN N X HOI 1-W Cl,{V), whereby said compounds of
the general formula (IV) are obtalned by

R R* are independently selected from the group consisting of
hydrogen; C,-Cg-alkyl or
together form a 5 to 7 membered, saturated or unsaturated ring,
optionally substituted by a methyl group and containing one or
5 two heteroatoms, independently selected from N or O;
Y  is 3-hydroxypropyl
n is ;and

Z  is pyridin-2-vlmethoxy; pyridin-3-ylmethoxy or pyridin-4-ylmethoxy.
10 7. The compounds according to claim 6,

2(2,6-dichloro-4-[2-hydroxyethoxy|phenyl}-4-(3-(4-pyridinylmethyloxy)-
phenyl)-5-(2-[3-hydroxypropylamino] pyrimidin-4-y1)-N-1H-imidazole,

2(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-{3-(3-pyridinylmethyloxy)-
phenyl)-5-(2-[3-hydroxypropylamino]pyrimidin-4-yl}-N-1H-imidazole, or

15 2(2,6-dichloro-4-{2-hydroxyethoxyphenyl)-4-(3-(2-pyridinylmethyloxy)-
phenyl)-5-(2-3-hydroxypropylamino ] pyrimidin-4-y1)-N-1H-imidazole.

8. A process for the manufacture of the compounds of claim 1, wherein

a)  compounds of the general formula {(VI)

z],
0 N Cl
I
- N
\H/ h N | X
N. = W
cl VD)

20 or {VI[}



10 reacting a compound of the general formula (II) -42- O Cl HX CIW
(1), with a compound of the general formula (Ill) N-~ ( O NHO~N Z1n (lll),
and b) reacting said compounds of the formulae (V1) or (VII) with a

WO BPOaLn 530  the formula Y-NH2 to give the compounds of germtsadiii 1600
and the substituents W, X, Y and Z as well as n having the significance
given in claim 1. 9. A composition, camtaining one or more compound(s)
as claimed in one of claims 1 to 7 and suitable adjuvants. 10. A
pharmaceutical composition, containing one or more compound(s) as
claimed in one of claims | to 7 as thé active ingredient(s) together with
pharmaceutically acceptalpe agjuvants. 11. The use of one or more
compound(s) as claimed of the claims | to 7 for the production of
medicaments for the treatmentsf diseases, which are mediated by c-met

kinase. 12. The use &f one or mor

oun b) as claimed in one of the
claims 1to 7 for fAegrodustion o
cancer. -~ E\H/N

cl I

are obtained by oxidation of the sulfide group of the thioethers,
described by the general formula (V)

V),

which are obtained by N-deoxygenation of compounds of the general

formula (IV)
Cl
/8\( N SN
l | X
WY

(IV),

whereby said compounds of the general formula (IV) are obtained by

10 reacting a compound of the general formula (II)



10.

11.

12.

A2

o cl
H ~
| X
W
Cl an,

with a compound of the general formula (I11)

and

b)  reacting said compounds of the formulae (VI) or (V1I) with a compound

of the formula Y-NH; to give the compounds of formula (I); and

the substituents W, X, Y and Z as well as n having the significance given in

claim 1.

A composition, containing one or more compound(s) as claimed in one of

claims 1 to 7 and suitable adjuvants.

A pharmaceutical composition, containing one or more compound(s) as
claimed in one of claims 1 to 7 as the active ingredient(s) together with

pharmaceutically acceptable adjuvants.

The use of one or more compound(s) as claimed in one of the claims 1 to 7
for the production of medicaments for the treatment of diseases, which are

mediated by c-met kinase.

The use of one or more compound(s) as claimed in one of the claims 1 to 7

for the production of medicaments for the treatment of cancer.



