Novel Triarylim dazoles This invention relates to new
triarylim dazoles and their pharnmaceutically

w@ewepsEhd e salts. The conpounds are protei n-t RCDEP2964/011600
ki nase inhibitors, especially inhibitors of c-net
ki nase and are therefore excellent therapeutics for
the treatnment of cancer. The invention relates also to
pharmaceuti cal conpositions which contain this new
conmpounds as active agents for the treatnent of cancer
and cancer rel ated di seases. Background of the
| nventi on Protein-tyr d®ivelelfiariliméidazolyKs) | enzynes
that catal yse the transfer of the g phosphate of ATP
to tyrosine residues of prqtejn.substrates, are .
c rTiht‘ﬁy dEyendionn selatss s:towneiefip éﬁ%‘lﬂlﬂﬁ‘gﬂﬁéf h%‘ﬁ otheig ypharmaceutically
Cc @bdepedble llts UThe cqhpbirdderaaé ipesteimptyrabide kinavatinhibitors, especially

PT divid [ I ]

T BN e Bl
_ SO rgRegu 0 sitiens which con

g?fri:;g;n iecé)g'%guﬁgg%saﬂcﬂv@%eﬁétff)ﬁ}fée&éa%gﬁt mgﬁée? an&ﬁéﬂar related

_ an 1rtracel 'ular portion, whic
pokssasses catalytic activity and regul atory sequences.
Most RTKs, |ike the hepatocyte growh factor receptor

c- et posiegs a single polypeptide chain and are

t A nce of ligand. Ligand binding to
the extracel lular portion of RTKs, leads to
di Lsation qf. non I\C recept I t '
T PESHEORERS B (BT Kup urrne ThoEithe U0 laler of dhe v
t phosphiadpdBAHP to tyorsideonsidiasof peotpimwubsmtesBingeritigad semponents
P. : e 355z ot
H uog B%Bgl’lﬂgrﬁéﬁ{’wagg t}galt !é'?ltxﬂ.f('ichlegﬁl.]ar éﬁ(g%r)a%ghg %1% glg%e)rentlatlon. PTKs
1198 belsrbdyidedningk twe large farpilies, Teeapoer Wispsingkigaseg (RTKs) and

( 2002ecdfol Brosihd kﬂﬁ&_%tr(%fRTKs?.r R¥KBEspan the plasma membrane and
on, el tner, s

aut ophosphor'yl at i lmul ates, the intrinsi .
c épafagfl% AR e&ﬁrﬁ-agféﬂ%&qr%nwlafh k’H&fs ?@&%ﬂbtaa a&ﬁﬂﬁ%ﬁ@?ﬁf ggruon,
I aeith taBsaises citelsti€ attivigvasl regabiteiygeqhdncay MoatRIKs like the

f ﬁjg%)gpg)lftg %ng{l]tggfgggrt J{eré%%)rn (g_r % i%%gslggrsla? %&9 ggfyggpti&l{:%ginaa%d are

p hospdmenje msthe @bseEnpdofligagd B ndbimding. tophe exiasellular portion of

ts?ﬁrﬂésjl, NeKiNagPS RhB¥saBiofi’ | bf CHoddth&id NréRpiRC eIkt  in
gnal transduction
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,, J. 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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pat hways | eading to diverse cellular responses such as
proliferation, apoptosis and differentiation

w@enseguent |y these enzynmes have becone pri marRCT/APZPe1/611600

for the devel opnent of novel therapeutics deS|gned to

bl ock cancer cell proliferatipn, netastasis,

angi ogenesi s and pronote apoptosis. The strategy that

has progressed farthest in clinical developnment is the

sewih fAEnoRL&at mbﬁ%@ TIQ: ﬁsarcﬂ%hrau%noleaﬂ@wrbsme kinase

tor t yr osi ne ki S e of sma
%é@mrgﬁpp*?&.%ﬁdihwgéegm b Megrd b oBPesatie mappslonsl
salgibcfduesaﬁmaﬂ haoleailé ¢atiibiasty &Dtlhlghz&'ed)&ﬂ’er mi@mcﬂa@ﬁahuon, could
t\'{ega?: 1¥1%§%unn?1nﬁ1éa{gq%1ﬁ?rl{%rge% &rjfl llgﬁgt\r?é tg%?ts %n? ac\églg be detﬂgned
i m have eatrdtllhlmvatld:@m Sevarnatiiend campdunds lpat shewn pmmismgblstmty
I val | t I
ot %%Cf‘* RATRKCROTR: FRUR0 Bl AR, YodoRUB Al B factor
t EceRios and @h@’EGFR t he vascul ar endot helial cel
growth factor receptor and bcr-abl. The hepatocyte

gﬁﬁg’i}?p{;gg)tg% %B%Vg@gé}:l’gr rgﬁ:cegﬁ}r et f\f»'fars rst 1 %Qttl ed as arzf1 Sactlvated
Nonaighyd in\an N-inedsD@Uaritrdsogaanitdettedtddlinmnam siteegaid arcoma

S?%llﬁlgﬁl\’fﬁﬁ'ﬁ_% IDSYII\)/P'S\?IIFI?? 1%%{ {Iﬁ I\ﬁgné'fg qu'ﬁgei fibroblasts. The

equed engpded by thewemep prsttomvosgertocgted vat cémjomnsome 7) is a two-
ﬁﬁ??@cgﬁi ca‘n 0§e<§of WE@&Y‘O@ cﬁﬁlﬁtcﬁéﬂﬁ&‘&qﬁl&aqg aQf45 %a(B) chain

chai n suI to a 145 h) chain

aHl B ﬁﬁm@kx&ff bDref%he OTH]éal’é FefXROsed aéilpfo%eHéu%fﬁcetW%@lst the
C ehdin Siphha€lke \WHll | HiEmbh@e bardhpbfRespR Gﬁ f&lﬁﬁcél]@lllalr tyrosine kinase

nbran and poss es an ntracel |
CARReE ThREhnE ts meane bfisitERme e SR fipes c-metasa
t ;ﬂeﬁfhen of thiemaeptataymisine firasp@R T ) femilpof ael]nsmﬂaeslr mofectlhe
receptor tyrosine kinase (RTK) famly of cell surface
nol ecul es. Hep atocyte}gromﬁh factor (HGF), also known
ablepetacyter goath ofaciosFIEIGFs alsoniinownumst Saittar kagtask (SR, is a

t Hﬁﬁtﬁhht%ﬂa? cﬁbléﬁl%stﬁatr&r%i%’&ﬁ&%e k&ggﬁsfe§ &f 8ifferé&rfRIchifs AAissues.
tissues.. Since its initial discov

c ficq diseinftiah dissRvensrandrchazacteisation E/éBJ Rastbesp the subject of

| ftenss erdrs@&ela,r 9blnucnaﬂtyl ﬁdglaﬁi'lﬂlg/ itsegéle dirn gtan&es ﬂ@}eﬁ)plnﬁbnt and
cancer e SS|

S IISJ[ R rc‘l T e n VP 1 oro as e elﬁto :CINogenesis,
pBIFR S P8 @R A en §or? pRB Rby ol el GRS thof;
C earcer invasiars id nEtadtamst(ﬁJs rasdve se(ef éieryldv M. sael Radinsky, R., In

' H@li%nﬁ (MO’G‘) 58?—%@6;%&&1@?5\%; etF%I.', Cr. 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.
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Vivo 14 (2000) 587-596; Jiang, W, et al, Crit. Rev.
Oncol . Hematol. 29 (1999) 209-248; Longati, P., et

w@bkeos/0@usy . Drug Targets 2 (2001) 41-55; Maul i RCT/EP200€011600

al ., Cytokine G omh Factor Rev. 13 (2002) 41-59;
Parr, C., and Jiang, WG, Hgtol. Hi stopathol. 16
(2001) 251-268. HGF/ SF binds to and i nduces tyrosine
phosphoryl ation of the mature c-met receptor b chain.

S@ﬁ'ﬁe@\’rﬁﬁ&ﬁolﬁr Eavtehgééﬁh{veﬂ QeREBEPLR Rirddta Ll sporadic human
pr ot ei ns CO&Ttal ninNg src

t .acel | uI ar sig gg
%);ele |_<Barqug§p%§n aYe 'g%enp{_egoﬁe %va cas|cer childhood
khw&eﬂﬂﬁﬁca&ﬂﬂohﬂﬁn@a&aﬁc Seabarbngek @qudrﬁoﬁJtQH carcinomas, and

SEtarEy SrRPLRale Sanstesr B Gl rrrgeal SilufE Yancer and
pbmslhlrabdptg daset lwelds, éhitokdst,ngplok fahérmnstateeapnwse&nce c-met

l:
Vbl 5aE S pofa, S L B80S 48 S hamor, varios
pa}hﬂPmQﬁ \stiategies hexe diepm rpaepl @m:é wat}@r%éﬁcqﬂéfp@rgeécthlsnreceptor
bliRdkigagacer, chil dhood hepat ocel | ul ar carci nons,
rret astatic head and neck squanous cell carcinomas, and
gastric cancer. Cnet is also over-expressed in both

NQhe abEhlnes I hnHlblilﬂ@ngHdﬂ ﬁﬁftelﬁt’tﬁrcshﬁ IKinase Hméttfﬁglrﬂﬁiﬁﬁﬁg tumor

ce |n reast rostatetu

cEivaft L dpBSEy i, PRy BE 1B AT B EE papetnical
oéxmrmmteﬁe)g :Aibdumaders R.,\efiial..ouNatlnBahder ilost. 8k f]e%@bilw 1556;
h@xt%nlae ne@mp'mbeci &éat%e @g%s@?w y‘r&ﬁfo@gt IDL hF%ncer Res. 61

recep 0 OSI nhe | hase. e usef ul ness Ing
¢ F00} aile%r%izﬂyw@gg& itk 68 Bifdt 1P 2O NAPBH-LPRE- t urmor

growm h and i nvasi on has been shown in many wel |

TS I N

Ldbgvatiaes Jof et2-&, 6—d1cﬂ:1kh0p1|1&’110y]384 phett1-61@9rfinb 6 )-3AFAmidazole

LG B« SO iyl bt Sy G438 i

QGﬁm@@@ﬁmdescrlbes i nhibitors of tyrosine kinases and
c-nmet ki nase which are derivatives of

2-(2, 6- dlchlorophenyl 4- phenyl -5- (pyridin-4yl) -

d Az qveRegppead shatéhaﬁ@nssyndsmﬁ@@&g fonids @M@WOH a¥01d. this

U disadrRinéddk 8n€ YicphétTBhiBA6R of Bireétaeids@Wsth good solubility.

Summary of the Invention

The invention relates to compounds of the general formula (1)

Z],
cl
N /]
— N N
Y | X )
H—N_ o~
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It has now been found that the conpounds according to
this invention avoid this di sadvantage and are potent

WO pdvshosties s of c-met ki nase with good sol ubi | i BGT/EP2004/011600

Summary of the Invention The invention relates to
conpounds of the general forgula ( ) (1)- 4 - wherein
Wis -N=; and X is hydrogen; "Y is hydrogen or a group
A-R A2 is C-Calkylene, which may be optionally

;htuted by C-C -alkyl; phenyl or by hydroxy; R
represents hydroxy; linear or branched Q C -al koxy;
am no; di nmet hyl am no; diethyl am no;

twbut Mgop@éc.ﬁ{cponyl am no; carboxyl; Q- C

f?l koxyﬁ % onyI triazolyl; cyano; piperidino;
pyr rofYHUPE ; rmrphol i no; 4-nethyl pi perazin-1-yl;

OF A" BhfHog eﬁi-di:a- -R4 car boxyphenyl ; furan-3-yl;

t hi ophen-.2- y 2¢

and rep ?gé ge & ‘6Vr {h WO }ggggpt@nm tsggftﬁ te?ée d%ln a]kyl
sel ect ed p%ﬁnthhehgdmm consi sting of hal ogen;

hydr qi(y elkr)l‘esxy cﬂ%%?ylhneg Qof?“l BPe?i%hed/‘h Uffcsadlko amino;

opt i onal Stitute th
(g net ho 1ﬁ@,t 9 ;@yumﬁ,eqr ‘W ﬁyco"lr %me g 1(31_
gEt hy: enchlsodlﬂexy@&ﬁ)zﬂﬂﬂ% ; thﬁiloﬂ'ﬁﬂi hy%ﬁ'iol; yhﬁpé’t)diijd) halmqayrrohdmyl
enzyl oxy is o a 0 4
ot hoxy. QGG DR R VAR O R SRy SRR 4
et hoxy, tharbﬂx&phiemyt ifvahyB-Yiy thlepmdn 2 alrm” Mneﬁlyfthmpbgmﬂ-yl
%%2‘%92 (SO)R2; CH-S-CH-C(O -CH-CH: CH
s (*

a group A -Q
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% CH,-S-CH,-C(0)2-CH,-CHs; CHy-

S-(CH;),-OH or a group A-Q;

Al represents a C;-Cs-alkylene group;

Q is OR'; SR} SOR% SO,R% NR’R*; NHCH,CH,NR’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;  (S)-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 Al-QlY

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



10

15

20

25

30

Al represents a Q C 3-al kyl ene group; Qis ORl; SR2;
SOR2; SO R2; NR R4; NHCHCH NR R4 or halogen; Rl is

W@ edososmEa f rom t he group consi sting of hydr ogePCT/EP2004/011600

Q Cs-al kyl; allyl; dinmethyl phosphonyl net hyl ;

2, 3-epoxy- -propyl; (R -2,3-di hydroxy- - propyl;

(S)-2, 3-di hydroxy-1-propyl: 17 3-di hydroxy-2-propyl; 3-
hydr oxy- 2- hydroxynethyl-l-propyl

2- et beyﬁ.t @ yHrme%hﬁpho honylmethyl 2,3- epoxy—l -propyl; 2,3-
di met hyl - dloxolan

represent gﬂ‘@‘,dro@" aTI’IlQBXIyZ Xé{}glﬁ 1y éao’r ﬁl@;g%lpn—ﬂlmeth(gll or A-QY
- C6- aR?S@%yCa]rehﬁﬂyﬂendérﬁlybﬁYeafﬁdd&om- tﬁ@gNRlﬂ?éonsﬁtlng of hydrogen;

- G al kyl syl fanyl > Q C -al kyl sul fenyl ;
C6- al kyl s l'&gﬁﬁfyl%d in case that Al represents an

1, 2-et hy' mgether farn3- qoﬁopyﬁemegrbemd,, @ratgd@duowumted ring,
NR R4;
di et hyI pﬁ% %ﬂkﬁﬂgtnﬁei‘i @ykay é‘lethr% TOUp ar and coPtalréln%, one or two

di hydr oxy q_ter@,a@mq 1ndependently selected from or

2y2- dis iﬁnbrg u?WLI&n 4-yl met hyl or R3 R4 are

i ndepepden ed fromthe group,consi.sti

hydr offen; 18 lcgi'gli}%ﬁ?e’ Srhicho By e ro %I’(?Pﬂuyas sflﬁlteﬁgy %fl'cﬁ'alkyl;
menber ed, pb@iyhd&ﬂiy&l@rd@dixyunsat urated ring, optionally

subst {t ut ed b g and ;cont ai, ni .
t wo hte{t erba %S{gr&ghd%n °§ elber%]fmhﬁdf rcglgcﬁ\flqioxy’ ynos
i s hydr ogémqﬁhylangoo dptlgzlarﬁanoAEbuglﬁyc@boaylmyirmq sarboxyl; C;-

whi ch may y i t al y
phenyl or Cg guﬁwdéf‘g{iw R t?ilég(?gl erl&i%o K yrrolidinyl;
Vle

sen g |nea1 o] 1
branched morgh ﬂyﬂaﬁlﬁ@fﬂll@rh@ héﬁ' S-A-NR'R% 4-
di et hyl antdiBoxyphbiviyfuxys-ar BaByh&IRRPor méﬂgylmmpl@u 2-yl;
aI kgx(%/carb nyl; triazo yI cyano; piperi
1 pyr ; nnrphollno 4 nmet hyl pi perazin-1-yl;
0ZA NRRpirébentS OGNk 24, subbstittipadowitly pinediibl if f iy Band- yl ;

thi Opﬂ’%nfs ?2', %lne Qﬁbsﬁfﬁ{ péf)lrésgli"ltg Qﬂ?@g'—glkg)l&, substituted with pyridinyl,
and |
the second substituent being independently selected from the group
consisting of halogen; hydroxy; allyloxy; methyl; C;-Cs-alkoxy;
methoxymethoxy; (2-methoxyethoxy)methyloxy; methylthio;
ethoxymethoxy; methylendioxy; ethynyl; trimethylsilylethynyl; and

pharmaceutically acceptable salts thereof.

It was surprisingly found that the pharmaceutical and anti-tumorigenic activities,
due to the c-met inhibition of the compounds according to this invention are
especially provided by the presence of a 2,6-dichlorophenyl or —pyridyl residue in

2-position of the imidazole ring.

Detailed Description of the Invention

Preferred C,;-Cg-alkyl groups with regard to R, R% R% R* and A? are methyl, ethyl
and propyl.
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nis 1 or 2; and Z represents C -C3-al koxy,
substituted with pyridinyl if nis 1; and if nis 2,

woer®ssulsi i tuent represents Q Cs-al koxy, substPCTUERZH04/011600

with pyridinyl, and the second substituent being

i ndependently selected fromtde group consisting of
hal ogen; hydroxy; allyloxy; nethyl; Q C 3-al koxy;
nmet hoxynet hoxy; (2-met hoxyet hoxy) net hyl oxy;

NRiefdttddCOCs ¥FBHpE Qith; reBRNYI GN® AxYZ a8 By, ethoxy or
trimethylsilylethynyl; and pharmaceutical * acceptable
sHPPIOP V%&[eof It was surprisingly found that the
pharmaceutical and anti-tunorigenic activities, due to

t Exeefe(}re@e I‘ln% r&gétgmg | @024 b &qﬁ SRR l‘tngésdaéarcfe?){‘% rptgl ipgrrohdlnyl-

nven n are espec pr ovi
oPIP&HQm@ ,dn@mhohmwmewlmp?ﬁmdyﬂ-ﬂr esi due i n
-p03|t| on of the imdazole ring. Detal | ed Description
thelnventllon Preferred %C aIk roups W th

rE&é@rabV R, -Qroepresgnts geHg 9}2‘%5@ P, ethyl and
propyl.- 6 - Preferred Q C -al koxy groups wWith regard
t R.and Z are. [ | ax
PRy T A S ik CHATHE By G i ORI Pt o O
represent 1-pyrrolidinyl-, plperldlno-, nmor phol i no- or
4 i i n-4-- AP, = b
PR GBSOl ¥ G AR erl 3 @gd‘ié’qetﬁ\é%? RgoR, 2>
mqthmthybﬁaneﬂmowl {(B)-2r3-dibelropy € propely é)@@p@hydroxy-
f Qr A( OXy@t FOX -
AP s o,

opgpy éCHF)Iﬁg' - f @F%mlperazm l-y yl; 3-Hydroxy-
(R)z cﬁnfﬁﬂ@ﬂlﬁmpﬁgjtyl (S) - 3- hydr oxybutyl ;

0 i_no

TR0 PR BN by 15T BUBkpIORLED i Fh Sthmopropyt
242adholetly | er(rN;N dlmethylamlno)ethyl 3-(N,N-dimethylamino)propyl;
3-(pyrrolidin-1-yl)propyl; CH,COOH; (CH;),COOH; CH(C,Hs)COOH;
(CH2);COOC(CH3)3; (CHa)2-N-COOC(CHs)s; (CH;)3-N-COOC(CHs)s; (CHa)o-
O-(CH2)2-N(CH3)2; (CHj)2-O-(CHz)2-NHy; (CH3)2-S-(CH2)2-N(CHs)o; (CH),-S-
(CH2)5-N(CHs)z; (CH3)3-S-(CH3)2-N(CHs)2;  (CH2)3-S-(CH2)s-N(CHs)z; (1,2,4~
triazol-1-yl)ethyl; 3-(1,2,4-triazol-3-yl)propyl;

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=; Z 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 (I), wherein
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- hydr oxy- 1- phenyl propyl; 3-tert-butyl oxyethyl;
2-am noet hyl ; 3-am nopropyl; 4-am nobutyl;

WQ2(0Blod163 et hyl am no) et hyl ; PCT/EP2004/011600

3- (N, N-di nmet hyl am no) pr opyl ;

3-(pyrrolidin-I-yl)propyl; CI7I (CH) COCH, CH(CH
)COOH, (CH ) COOG(CH )3; (CH') -N- COOC(CH):(CH)
-N-COO(CH ) ; (CH) - O(CH) -N(CH) ; (CH) -O(CH
)W“N|"k4—N(=CH) S'(CHN)(cI4N§CH)(ci4)( S)(Ca- (G) -NCH
(fi 21$Y%rps%?zo| 1-yl) ethyl: 3-( yooNG)

1Y 2, 4depicb@nd| - 3-Hyidrpryetiyl; ; HallﬁljeﬂypirSp)ﬂi uoIZ-im]ahoxyethyl' 3-

B N T e
If Z (Ro- hysdmxyd)utﬁt IﬁS)))@-h\y(ﬂmocxhbuml §uH$dIODCM{2®2idm1¢thylpropyl 2-

pyri di,ny L oxy or a substituted benzyl oxy group,
Zis pr é’%a {*ﬁ; ocated in the 3-position._ Especially

pr ef &MPmlmqpém@undsZ -tf-methyl @EW@?I&H-VB?M a (ﬁ)hvéﬁaw 1-
phar Zﬁplr(ﬁfvl’\ acceptabl e salts thereof, wherein Wis

cted fromthe rou n
3- chI %P’éﬂn%t } eregnineRP g BB %'@Itlﬂ);ﬁwthygammo)ethyl
met hoxyNp{-dexythyRmido ypedpvdx y e3- hmxp@lnﬁmhwmxypyl CHZCOOI—I

S TS R G 0o

nal ogs(CHet hd@iz);c@a@iz)ﬁNHzo Y (GReDSH(EitsoN(C Hoas tﬁ@;d;)z s-
or e
01 RS0 ERoReL 8l dor Sl s e RN @)

hydr ogdnandy represents 2- hydr oxyet hyl ;
3z.hy dis QU¥YREP BYIm th% @é‘ﬁéﬁhhgof 33:hldf6$ @@Pﬂb%,@PWomo, 3-iodo;

5 rR ZJp)Z/ '3ﬂ"((jYIR}’ g %P{SX{B?}EB% or { gznzglw g}y}gégr G nally substituted

3- Wdlﬁyﬂkalogangrrﬁ&mmbm afitrb; méthylkendiphprcartosy by Ethoxy.
3- mor phol i nopropyl ; 2-(4-nethyl pi perazin-I-yl)ethyl;
3- hydr oxy- | phenyl propyl ; 2-am noethyl; 3-am nopropyl
4 Alnriespmiiatly pref@r¢dNriicoinpends of riﬂnerxﬁ)netalh garmula (I), wherein’
3- (N, N-di met hyl am no) rropyl;

Bv\gpyrrol idin-1-yl)propyl; CH COOH;

1s —N=;

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-1-yl)ethyl;  2-aminoethyl;  3-aminopropyl;  2-(N,N-
dimethylamino)ethyl; 3-(N,N-dimethylamino)propyl or 3-(pyrrolidin-1-
yDpropyl;

n isl;and

Z is selected from the group consisting of 3-chloro; 4-chloro; 3—bfomo; 3-iodo;
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-yl)-4-(3-benzyloxyphenyl)-5-(2-[3-hydroxypropyl-
amino]pyrimidin-4-yl)-N-1H-imidazole
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(CH) COOH (CH) COOH;, CH(C H)COOH, (CH) -O(CH) -
N(CH) ; (CH) -O(CH)-NH; (CH) -S(CH) -N(CH) ;

wo asp41s8 (CH ) -N(CH) ; (CH) -S-(CH) -N CPC])/Emooi/onﬁoo

(CH) -S-(CH) -N(CH) ; nis 1; and Z is selected
fromthe group consisting of ¢3-chloro; 4-chloro;
3-brono; 3-io0do; 3-ethynyl; 3-nethoxynethoxy or
3-benzyl oxy which is optionally substituted by

hRIFQEeS  en{BRIdNAXY: ofqnégpeserﬁl ihv@itioABk- Oy e thds GRERAMYa (1)
or. ethoxy. Also especially preferred are conpounds of

Y@@ﬁ%heral formula (1), wherein Wi -N=; Xis
hydrogen; Y is 2-hydroxyethyl; 3-hydroxypropyl;

({@-2 3-di hydroxy-1-propyl; (S)-2, 3-
d hydr8xy 1-propyl ; 2-norpholinoethyl;
3 nnrphollnopropyl 2-(4- nethylpiperazin-l-yl)ethyl;
PO 2 .
m P %g&%L?\,F%R % R, o(ssoznk( s'@HE‘ﬁ@}} ©9),-CH;; CH,
3 (py$(6¥hbﬁ%HKW@£ﬂpﬂbﬁy S nis 1; and Z is selected
fromAhe @p&g&tggﬁj@tﬂm Pdrodp chl oro; 4-chloro;

2 g[en %' d&?%ﬁ% h§@§§ % ?@ H\B’% Mqﬁiﬁ@ﬁgﬁaﬂgﬁw halogen;

hal ogllie ; ieBtlbed fovm aliaboupSueitsisting afoudnogens (fh als-alkyl; allyl;
exanpl e:

2-(3,5-di %‘H}eél}yo% %SP‘a?‘W‘Z‘eﬂ’IVB 243 f %O)%[eng y(fpgx 1ﬂeﬁ Idfhyg r?xy 1-
2- [ 3- hydrmeypls opid)e3- dd']ydpyqyrlﬁpmmL4 913)d1h TOXy- -prOPYI 3-
| Him daz f ﬁéﬂgﬁﬁi f ghqn -
i nventi Onl%’g?éx;{%g&?ﬁf oun '1'(;%?1‘8#)}710 Zf_gﬁ%@ﬁ&\ﬁher e?t}l%yl 22

is -CHe; dimethyihnyleR-diggplanciRilmetig or ¢ gryuRA @so )R2; CH
- S CH! O (preséats - ClG,-42kbxy S‘cﬁﬁd ) carﬂﬂxﬂf &, @ Qlippxfcarbonyl;
Q@ Al & rl:?gx?igltl € -C8 N%SR@H( —ﬂk}gsuqﬂgyl, C1-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’R%
R®> is C,-Cs-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;-Cs-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.

Still another embodiment of the invention are the compounds of formula (I),

wherein

W is —CH=;



10

15

20

25

30

Qis ORl; SR2; SOR2; SO R2; NR R4; NHCHCH NR R4 or
hal ogen; Rl is selected fromthe group consisting of

whyasogasy C ~C -al kyl; allyl; PCT/EP2004/011600

di met hyl phosphonyl net hyl ; 2, 3-epoxy-1|-propyl;

(R) -2, 3-di hydroxy- 1| propyl ; (9 -2, 3-dihydroxy-I-propyl;
|, 3-di hydr oxy- 2-propyl; 3- hydroxy-2-hydroxynet hyl -
-propyl; 2-methoxyet hoxynet hyl; 2, 2-
dxneth¥m¥am%?§k9(gyan 4- ylnethyl or a group QL

& ;Ie]io;]}ﬂé aflseed ifrong gﬁ%@ﬂét}f/ﬁag&ﬂs%%gf%%éaogee C1-Co-allyl; allyl;
G Ialkk?/l Sltﬂflfrﬁﬂﬁﬁlpho@ph&yhﬂhﬂhyl 8-yl 1-pfopyl; GR)-2,3-dihydroxy-1-
-a sul f on represents_a

A R B T e R T N
R4 R2 i shydrexy-2-hlyésoxymethybd fprbpylps ZhowtHomptthgtymethyl;  2,2-
2, 3-

2 5 d et TSP P icRoRn EUMATY s BREOROL . oy

are |Adep@pﬂ@ﬂﬂ$chéke&bé@1$péﬁﬁthe group consi sting

of hygr Ogt%gres&:lts Cq, flizkéﬂcm&r tpaRt hesrbbenm @1-5361a!lko?cycarbonyl
menbered

atura or ns ed r
subst i t ut SEPBFIH %et ﬁ@ﬁﬁugﬂﬁﬁcon @ﬁ?@ﬁfgﬁ r Ci-Ce-
t wo hetergnﬁgﬂﬁmltﬁﬁmpendently selected fromNor ; Y
is 3-hydrox and Z is b oxy-
optional 1§ %Bebl@{gh&utr%p&eﬁgt%aé} gz eﬁhy% StRox %rcﬂﬂdén LEQUPs Q' is

Still andbjeoxgnbodi ment of the |nvent|on are the
compounds of fornula (I), wherein Wis -CH=;- 9 - Xis
h%drogen or ORl; Rl is selected fromthe group

nsi sisi ng dfhydyesypeges acd- G al kyl ; al |yl :
di met hyl phosphonyl net hyl ; 2,3-epoxy-|-propy|;

(]2 3 o ygoyc propyi

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

wherein

W  is—CH=;
X is hydrogen; ORY; SR% (SO)R? (SO;)R% CH,-S-CH,-C(O),-CH,-CHs; CH,-

S-(CH3),-OH or a group A-Q;

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; C;-Cs-alkyl; allyl;
dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-dihydroxy-1-
propyl;  (S)-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-Qlh

Q' represents C;-Cy-alkoxy; cyano; carboxyl; C;-Cg-alkoxycarbonyl;
carboxamide; -CO-NR’R% C,-Cg-alkylsulfanyl; C;-Ce-alkylsulfenyl; C;-
Ce-alkylsulfonyl and
in case that A' 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 Al-Ql
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(S)-2,3-di hydroxy-1- rropyl; |, 3-di hydroxy-2-propyl;
3- hydroxy- 2- hydr oxynet hyl -1 -propyl;

WQ200e0kaxy et hoxynet hyl ; 2, 2- PCT/EP2004/011600

di met hyl -1, 3-di oxol an-4-yl nethyl or a group Al
represents a C -C3-al kyl en gfpup; QL represents C

- C2- al koxy; cyano; carboxyl; C -Ce-al koxycar bonyl ;
carboxam de; C -C-al kyl sul fanyl; C C6 -al kyl sul fenyl;

C -Cpe phkyls %ée%@ﬂ erﬂz%eie&eg%tﬂ?@%‘loﬁ% dRREBREBE ﬁ@@r@gem;
1, 2-ethyl en- or 1, 3-propylen group, i's hydroxy;

is 3- hydr%lx?gﬁlgﬁlyqr; and Z is 3-benzyloxy. A further

enmbodi menpg@hert REnPLES et 71 Me@btied) saufatéd orconganitadd ring,

Sre; (SO PP HRERIEPY @ melbetye el Shdiing b or two

S-(CH ) -Katérostomsgindependéntleptcetdftan N @@ 3- al kyl ene
oup; ' : ; 2§$R2; SO R2; NR R4; NHCHCH NR R4

g? h§F8§%%?m£§§?%é§%ﬁéc’ed fromthe grou gonsistin%

of hyAff ogie §1-@-alloderse, Kpiich may P optionally substituted by C-Ce-alkyl;

dinethylﬁggﬁ he tdwyl » 2, 3-epoxy- | -propyl;

(R -2, 3- hyzlrow}{ﬁr%%’yl; (S)-2, 3-di roxy-I -propyl : .

, 3- R hy dieBSeyess phy " 3nGqy 4 Opx Prat rgﬁiﬁﬁéi‘ 3| ainino;
-propyl ; d&nfveiylouine] Herylahiny] -bayRxycarbonylamino; carboxyl; Ci-
di met hyl -], 3: di oxol an-4-yl met.hyl or . a Jp A Ql; ETENER
representé“%kgﬁfﬁﬁw8§§;1%9%ﬁg3 éﬁ?ﬁbxﬁﬁ?gﬁgnm Q}f¢gEthﬂ’
- Ce- al koxyogphoting] ;4-oettytxiperade: 1-yICCONR-RR'R'C S-A'-NRR%; 4-
-Cal kyl s (g&ig' - ALKl eNYl or Fndethylthiophen-2-yl;
-al |l cyl su%dgny Leanr?'dpffl%nciggﬂ%ﬁgynﬁéﬂrOerpr ese ts10 nen Y
n2-etisybenrd or 1,3-propylen group, QL is

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

Still another embodiment of the present invention are the compounds of

formula (I), wherein

W  is—CHs=;
X is hydrogen; OR'; SR% (SO)R% (SO2)R% CHa-S-CH,p-C(O),-CHp-CHs; CH,-

S-(CH,),-OH or a group A-Q;

A'  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; C;-Cs-alkyl; allyl;
dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; (R)-2,3-dihydroxy-1-
propyl;  (S)-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'-QY

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

R*> is C;-Cs-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl; 2,3-
dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or Al-QY
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hydroxy or NR R4; R2 is C -C -al kyl;
di net hyl phosphonyl net hyl ; 2, 3-epoxy-1I-propyl; 2, 3-

wa@lRGvpaswazy/ - 1- propyl ; PCT/EP2004/011600

2,2-dinmethyl -1, 3-di oxol an-4-ylnmethyl or- 10 - R, R
are independently selected fjpmthe group consisting
of hydrogen; -C -alkyl or together forma 5 to 7
menber ed, saturated or unsaturated ring, optionally

substRry, Rt edaﬂé)ﬁn@e ibtly @leend fedid theRERAIPEdBisaRg o@'hydrogen,
two heter :Iﬁ%{l [ ndependent ly selected fromN or ;

i s hydrog Yroup A -R A2 is C -Cs-al kyl ene,

whi ch naytogethelpmmnal Bytos Ubsieibetedd sbyrdedCopratiksakyrated ring,

EPZEZL egr@bt}/oe 11y, S7E03 %(S¥ltuted %‘?pr R %@ﬁ&(ﬂﬁl d%&i%onianﬁﬁ? 'on8'or two

di Iet(hyl arﬂnew“oatonm.mydlepoqd@a b@d@tt@rﬁmNQa@boxyl Q- C
.riazolyl; cyano; piperidino;

i?py?§§l éﬁgﬁ%hnﬁ%rphollno 4- et hyl pi perazin-1-yl;

oo ANRIRRA ST A -NR R4; 4- car boxyphenyl ; furan-3-yl;

t i opl @?rlamyi-yﬁﬁetﬁoﬂ?tﬁﬁﬂiﬂqbgﬂﬁaﬁoﬁy ¥ pyritlin-si- meﬁh’dﬂyz

represents C -C -al Koxy, which is substituted with

pyridinyl. Still another enbodi ment of the present

i Suchrdongrovartieatelfer eampteunds of fornula (1), wherein W

i -CHs; Xis hydrogen ORl SR2 (SC»RQ (SO )R2 H

-S-CH gﬁ - S -OH or a grou

r 2162.6sh 9r0a4¢24=¢éﬂm’¢@w>éﬂphgwbu’b%3@1P§r1dlnylm@h210XY)PhenV1)

SEXZ. 13 39d f@‘gﬂ% &M%QH&MR B)au-1rakagRbleRL 1S
selecteg Fﬁénaro cén5|s i ng of hydrogen C

- C3-al kyl; allyl; dinethyl phosphonyl net hyl ;

2232,6%&3!10{0—01 [QWHiox&&ho%z] Bhetiyhy4( M&—ﬁyﬁﬂﬁﬁl&héthyloxy)phenyl) -
5-(2-[3-hydroxypropylamino] pyrimidin-4-yl)-N-1H-imidazole, and

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(2-pyridinylmethyloxy)phenyl)-
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-NHj, 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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(S)-2, 3-di hydroxy-1-propyl; |, 3-dihydroxy-2-propyl; 3-
hydr oxy- 2- hydr oxynet hyl -1 - propyl ;

WQ200e0kaxy et hoxynet hyl ; 2, 2- PCT/EP2004/011600

di met hyl -1, 3-di oxol an-4-yl nethyl or a group QL
represents C -C -al koxy; cygno; carboxyl; C
- Cg- al koxycar bonyl ; carboxam de; -CO-NR R4; C
C}alkylsulfanyl C CGalkylsulfenyl; - C
-alkylsu qu and in case that Al represe tir

nor 1, 3-propylen group, Q1 r oXy O
is C - C al kyl ; di nmet hyl pho
1- propyl; 2, 3- dihydroxy-l-p

3- df

Inethyl,

'|nQppen-en ly el ect ed fron1ﬂhe grqup ca

ofé% : Nyl or t%gethé/ ?ﬁr~
unsaturated riqgg,

substi tut ed byci thyl group and contalni ng ogg

two heteroatons, independently selected fromNor ; Y

is 3-hydroxypropyl; nis 1; and Zis

pyridi n-2-yl met hoxy; pyridin-3-yl net hoxy or

pyridi n- 4- ylnethoy%WISH@h conmpounds are for exanple:

2-(2, 6- dlchle%e—4—f2rhydfﬁxyefhoxy!phenyl) 4-(3-(4-pyr

i di nyl met hyl oxieapérevity lsylvent

5- (2-[ 3- hydr oxypropyl am no] pyrimdin-4-yl)-N1|Himnm daz

ol e,

?cc(nz Surfis ST errdrd] Lorkyitls OXYy @b ¢¥ YD) phie by b taireddy( Bddution of

5t Db ﬁ&?ﬁ%%%? (iicpthde dsrostoed b dhs sopep forpyia VT ghain

eSulﬁnﬁides of the general formula (VI) the oxidation is preferably carried out by
I%h%/?h{%{%oﬁé}i%ﬁ)ﬁ'[ gq{i' ﬁ&o&egﬁ@l@é sPoeml dulbnésSof AP ¥eneral

SofiaulaZ VY dxons/ B ioprgfesatlyesedyr i ni di n-4-yl ) - N-1 Hi mi daz
ole. Formula (l) represents

2 (2, 6-di chl orophenyl ) - 4- yl -5-(4-pyrimdinyl)-1H m
Bhesbiasthepnoiche S?léfrillf%mﬁ%lﬁ?@ rs of
2 (2, 6-di chl or ophenyl ) - 5- phenyl - 4- ( 4-
2
7
s.__N v
-~ ‘\r/ AN N AN
| H X
N =~ I W
Cl

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 Tsuchiya, 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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20

pyrimdinyl)-1Himdazol es. Both tautomers represent
the sane structure, their nonmenclature may be used

w0 niosoehishgeabl y and both tautomers are part oPCT/BP2004/011600

i nvention. The conpounds of the present invention may

contain one or nore asynmmetriL£_ carbon atons and nay

occur as racenmates, racemc m xtures, and as

i ndi vi dual diastereoners, with all possible isomers,

g}gg Isglsvg]@@inﬁpw,cnl an'df@ RS t}tlebﬁiglﬂﬁga‘oﬂae lag d&ﬁn@d} mafhdinﬁeﬁee. This
! e, present .i.nvepti,on. oun of the .

JeHions 3 mﬂfﬁaaﬂep)anéaﬁprﬁﬂerﬁ?%%flsﬁgﬁvnﬂﬁmﬁswe gf ammonia,

asifgatiediodd which agelaerval fot othenbldelipdey. or (VI1) with an

am ne Y-NH2, wherein W X, Y, n and Z have the

significance as defined herein before, at a

temperatgfe in the rangenet 80 to 380 C and subsequent

i solllati o of said corrpould. Ff ef erlhbl y stoichionmetric

an excess o

.

arexused. The NH,OAc
& per forfred W tholft sol h ZJ” a
| Lipg di oxane, dinethoxygfhane ol uefie. - QI2,COOH
I Y-NH , heat neatHOr with sofvent Conpounds
of the general formula (VI) and (VI1) can be obtai ned
by oxi d@ti on of the sulfi dil group of the thioethers,
descri bed by the general f ful a (V). To obtain the
sul foxi des of the-gegnrefal formula (VI) the oxidation
is preferably ed out by using 3-chl oroperbenzoic
acid. For the sis of the sulfones of the general
tm is preferably used. The
: Nfornttl a (V) V can be
n of | conpounds oI t he
actnon i s pre\érably

obt ai ned byo.N-d
gener al fzﬁ%ﬁgaﬁ? g
carried out u |ng ¢
of triethyla S 0 V“'1'suchiya, M, Chem
Pharm Bull. 29 (198?? 31 3157). Alternatively,
this reduction can be achi eved by the use of
triethyl phosphite

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

above-mentioned process.

The 2,6-dichlorobenzaldehydes are valuable intermediates for the manufacture of
the compounds of the general formula (I) 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., Eur. J. Med. Chem.
28 (1993) 103-115), but this requires the use of highly toxic chlorine 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.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

C
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i n dinmethylformam de. A conpound of the genera
formula (IV) can be obtained by reacting a conpound of

wo b@sgenss al fornula (111) with a compound of PEEEP2004/011600

general fornula (I1), wherein- 13 - the substituents
W X and Z have the signifipﬁppe as defined

herei nbefore. This reaction 1's a condensation and is
preferably carried out in the presence of amoni a,

lﬁﬁﬂﬁﬂ)nnﬁjié"&%%uw G oPEﬁoM&\fﬁ‘ chides Siteintial @&Jwg?i@ﬁ isshes. The

rther, enbodi nent.

iqthekooyr EactioRdag Erqslﬂmaﬂ%fd %ﬁ’&&ﬁrdl BAUTHE THEHET ér“éePS totally,

flﬁaﬁwﬂ?g étbiclnorﬂ\d‘tﬁt ebfbxféiﬁﬁtlsm b@rttht tenhin¥ had thee use of toxic
I Tl ne t

PRl Eean e i O ARonutasdfbp AE ol ir is ooly

aﬁﬂ@escrlbed in the above-nentioned process. The

2, 6-di chl orobenzal dehydes are val uabl e i nternedi at es

for the manufacture of the conmpounds of the g ral .

fDrisrinvantior) peeyidss @n igpreyed pEogesy o themanyiagtue gh2ordichloro-

% H‘)’ i gﬂ%'ﬂ?ﬂ&éﬁqg EMQQ %Hﬁhlolr(éI 4hhydroxybenzaldehyde This process is
o_

thgfaéteélfze hey a‘ghpy n%%éﬁl Hon- of (f)r(;/teceiedﬁ?l ' ? 4- J}E’ﬁ’i"&rop‘h%%lt Q)? 3,5-

2dibhletophks] Qridh ﬁllddﬁ@my&eazfa]ll(ﬁ/ﬁdﬂQErehaﬂ)rbﬁﬂh an ester or amide of

i Gy AT R R R it phporas. AWhiabie
NRBiubd Hage hﬂJtnetth)rlhthnmqu inplatylligus seobutyllighivm,t sRpellithium,

) bﬁlﬂ.{rﬁﬁgagﬁ%xﬁﬂﬂﬁ% e S(%f) . gigl?}?deﬂj S | ’t%tﬂﬁ‘lé@ﬁ sIPREANSE Plefered s

over oxl SCI 0S Int

i prugiithiom. Aok appropTiale) syt ds élﬁggle s A4V ﬂx@xa@game or 1,2-

Zerhg‘lr%% t@ ﬁl‘i’ém ge;fgﬁfﬁd i%xtlﬁtk?b fdﬁiﬁéd'!fhéﬁiﬁt@l&tl@ﬁ @Q@ﬁeﬁerformed
eno

a5 el Gnrieran s« gho 16 FoT St prob i Gpgps ar

6@isdpISyldllanyly ta)l.byldi’mﬂhylsﬁméfﬁdrgphﬂ'rrylémﬂa’ﬂﬁdenﬂy\@refered is

Oéflsd'c>4%r5()@181lany? gultgﬁe JLRIBRR B AGHHIY Gcid are methyl formate,

ethylformate, ~dimethylformamide or N-formylpiperidine, preferred is

dimethylformamide. 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 amrﬁonium
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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does not allow an econom cally preparation due to very
low yields (< 4%; in- 14 - addition, the required use

wW@Booskkwasdf or m causes substantial ecol ogi cal i BGUER2004/011600

The ot her known reaction via a brom nation/ Gignard
sequence requires 4 steps tofally, including
stoichionetric brom nation wth brom ne and the use of
toxic chloronmethyl nethyl ether to protect the phenol.

le. ﬁd@hsﬂ&&euﬁ&ﬁﬁo%gélpdfhﬁla@hdl Ert@nﬂ)éhvég%‘,ysﬂ_éﬁhss 6th ed., (1995),
|nvent|2ﬂygrovr es an i nproved process for the

&ﬁhé?%%% 605% 6- di chl oro- 3- hydr oxybenzal dehyde and
2, 6-di chl or o- 4- hydr oxybenzal dehyde. This process is

S s e dhils, A58 't pRPsiceBial Shible sl of the
| dotriyiounndb as forrholal Gverinblye e tas one etmemts; egt ar tlm form of
| SOFS ?e%ﬁlﬁ%ﬁn%ﬁl %&)Cg ﬂk&%%a%@%@?@%ﬁdt&?brﬂ%%%e ac{lﬂmlmstered
"ga}hﬁﬁ%”' ini theifaFm o BRlels] Fedted tAblets dlogdon i taﬁrhrﬁft gelatine

teaPuilion, kblhhbsNenduldibh6H shspeRi OBy | Imm d?l@mﬁ{stﬂatléﬁ |ch1|iU however,
bi tr| thyIS|aﬁ%an1de refer ithiu

dis
b il el e 1St G Pt SUHPIORSr PR L Ao the
dbrrh,of injélitivatsblaxipas.hane, preferred is
tetrahydrofurane The netal |l ation step IS perforned at

-100 to - ref bI

e semeowic, o (G (Bl st Beprorrrd bbbl piigeysically inert

tinbﬁganicgd)r_ﬁ&rtghm!c Shatréeny forotheppretyittitinmef phdmdcartydal preparatlons.
erere Is tri|

kB Sa1oh SRy LBt SCi sy el d B ke

dd:aﬁﬂié"lt\ideﬁpfdifwﬁlﬂﬁleo ks Madhocamyibmifpe tabikts) e:paqedeﬁlﬂens,ediraggs and

?lleﬂr}ﬁ: ltla,grﬁ{rﬁ%ﬁ]&f fﬁ].%t E]:e o3t rrée%g cgrusro ?Ec]ln% cgipsu % o8 |C%Ior example,

d‘j' Bﬂg@leﬁ)l'rﬁ -wakes, @atsrmehhyblbiamﬁhqhﬁﬁmbroixmﬁd the like. Depending on
I C

d met hyl b | d
e iahTg OL RtV RS o SR U LT RaeR SaAelstar o the
Salsé of ssft sdathehapsailes. Beftable carefesy for tiee pmﬂueuiﬂn ofallutions and

acid-addition salts or ddltlon ts, t t
£ $YBURS 96F’of[§’f BRI HALET 98&8]253 ﬁ:aolprf’&ﬁ 1 ‘Bf trejife Bilkable
CERReY s sﬁ{ﬁpd‘sf%ﬂ&| drefor XRGAPRY eraﬁmln@dhérdemdsuﬂd; ablkes, fats,
non- tQXI org o) I c acids or organic or
|ﬁ8Pd5HF .gﬁgﬁpa%%%aﬁ addi tion salts include
t hose derived fronrlnorganlc aci ds such as
h¥ﬂ oghlor %

e pharmaceutical 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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acid, hydrobromi c acid, hydroiodic acid, sulfuric
acid, sulfamc acid, phosphoric acid and nitric acid,

w@pwsokase derived fromorgani c acids such as PCT/EP2004/011600

p-tol uenesul fonic acid, salicylic acid,

met hanesul-foni ¢ acid, oxali_ggacid, succinic acid,

citric acid, malic acid, lactic acid, fumaric acid,

and the |ike. Sanple base-addi tion salts incl ude t hose
Becauvedf thedmadivitp s mmOSIpetkme imhibisersi prefesshly of c-met kinase,

ipgum?sh éf ?hgg%ﬁeg% 1%}11& fa Izeﬁe _Falﬁ‘iﬂlﬁai%gﬁeg{en%x 8MheRapeutics

anm[ng.ac thtel tmatménta)fpmenmieqﬁmélbea@mbmweepor@ witlyenhanced
dr | nt own to
h%{?lz'?é %ﬁeéc 3 Og?ag@%tﬂglﬁhy\&#ﬁrgﬂ\%ed physi cal

and chem caI st abi | i ty hygroscopicity, fl ovvabl [i ty

and sol ubility of conpounds (see, hi
diherefpre thpidasags ©f atGosmOUPE Sae I Ws’f%éﬁwl&"ﬁtt? %Y%Nt n
%M&é BABts afll Wik blso hivedXBDe,adpi ted]tafihaﬁﬂh\ihd&ﬁ -récftﬁr'éme'ﬁtseln each

P, ngqséée°§3|tﬁég%ﬁ'€aqfrfgglc#£@ﬁrﬂ%§ BALTRBEHLIGAk I con vary

kfﬁ)ml 3b6utaE0 R toaent $000emg pei dayt bte fempewid of general formula

gﬂ g&; ytd %raels anﬁgr%agrgzr#lrﬁ.?(z% ae§H§' ta gl][t’@ﬁf H@deﬁﬁble salt thereof
fidrendaly dqatgeemsy be edmanisterds] ast ing @lsiagfeersm mdaﬂaes and, in

sQhlsdaehitd Saf)‘ér GARTH §Bo bE Bkddbd ANFhertWiyiS foRAE t@be indicated.
suspension The adm ni stration can, however, also be

effected rectally, e.g. in the formof supp03|tor|es

pﬁ{eeﬁﬂl%'i«ﬁ*ﬂl )éxarﬁ lgs ah8 ]Ibﬂépalfaﬁbm Qifustrajeettei Divestidiubiubrage not
The unds o for a (1) can be processed with
ﬂﬁ%ﬁn IPE&WSISSP nert, inorganic or organic carriers

for the production of phar maceuti cal preparations.

ﬁct o%es,‘ corn st arch or derivatives _thereof, tal c,

acids or its salts and the |ike can be used,
for exanple, as such carriers for tablets, coated

t bl etsmﬁs Qﬁer?bs%ﬂ&ehér@dlgmb?éueﬁeala et es. Suitable
riers 1or gelatine capsules are, for exanple,

veget abl e oil s waxes, fats, semi-solid and liquid

%d@lgAqnd the like. Dependi ng on the nature of the

act sub ce ,no rr| r re, however, usually
r%ﬁ &@?f .%i’ifﬂfé’xx e?égl f(?lgel atine capsul es.
Suitable carriers for the production of solutions and

L PR g ilecanycerof

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 1
water the organic layer was washed with saturated NaCl, dried over MgSO,4 and
evaporated to dryness (70°C/80 mbar). The residue was taken up in petroleum
ether and filtrated through Silica to yield 360 g (92%) Al.1 as colorless oil.

'11-NMR (250 MHz, CDCl;) & = 1.03-1.15 (m, 18 H, CH3); 1.16-1.35 (m, 3 H CH);
6.73-6.80 (m, 2 H, CHuom.); 6.92-6.98 (m, 1 H, CHarom.)

3C-NMR (62.9 MHz, CDCls) & = 12.7 (CH); 18.0 (CH3); 119.0, 121.6 (CHarom )3
135.2, 157.4 (Carom.)
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carriers for suppositories are, for exanple, natura
or hardened oils, waxes, fats, sem-liquid or liquid

weoiogokEsand the |ike. The pharmaceutical prepeCHEPINS011600

can, noreover, contain preservatives, solubilizers,
stabilizers, wetting agents, jenulsifiers, sweeteners,
colorants, flavorants, salts for varying the osnotic
pressure, buffers, masking agents or antioxi dants.

Theyasaon of 30-Gielb AR Hg ol batzARichi ety eisd pieadithioro-4-
val.uabl e .subst ances. i nts containing a conpoun
O LFORFORML %ﬁﬁﬁhﬂmadﬂ%g*ﬁéigﬁticalIy accept abl e salt

thereof and a therapeutically inert carrier are also

L.ect of e t, 4 ' ' .
0y SRSl RS s Y Doyl B8R e
nirengowpoaddid wider gritrogen keepingndvediempeeatvgcieslew c&PTGy After
?«%ﬁﬁﬁ 35l 8 B tAc@Ndo ihf dHediniqRylfRRfanRde WaE @dQéd Réeping the

erapeutically valuabl e substances_ into a gal eni ca
a@mmr%tuieagéew 67 1 t DRfe SR YRS &H@W&ﬁ? tepf¥@rm up to room

t fafpRRfutd Galdiyht ARGkt ﬁ(_ﬁ‘(ﬁﬁéﬂl of scr)]e gm M Bet ﬂuifsmi}afgret kaif dtirred
activit as osi n I hase n | t.ors, rerer .
R AR S T
vallida¥d @ maydreatticesdrg) ahd theeorgpeialdyeswad driadgpvat sadiem sulphate
treat t neer 0 ' s.kh c n
LR TR lhseanst 20 ety igRane=of . SRR o
r wleanetetahydsefurancagdest 14 griT8YR i ds B pH29PS8Hge of a

compound according to this invention can vary within

fde limts and will alsp have t dj ust e 0 e
iR ovaar pBgaisenBe ¥ r Sk DEF Gibunar | Cals 1) CH=O),
t pp4caSbr)Rf W) adm ni stration the dosage for adults
can vary fromabout 0.01 g to about 1000 g per day of
a conpound of general formula (1) or of the
c BN (A NN EmRIMOeDs) & P HAT e €& litoin 21 20y7, 28T 8B €Carom.);
Sad-t gﬁg;g&f. The daily dosage may be adm ni stered as
S|ng% ose or in divided doses and, in addition, the
upper Iimt can al so be exceeded when this is found to
beximsic@dt ed. The fol |l owi ng exanpl es and preparations
i H-J—g%r

[ ??P%@@?oféﬂ%%%—ﬁc ool'g-élk3 otrm?rip%egg)tcy)!?lpettﬁg ?Xg to limt

A mixture of 2.87 g (15 mmol) Al, 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 solid.

'H-NMR (250 MHz, CDCl3): & = 1.32 (t, 7.2 Hz, 3 H, CH3); 4.30 (q, 7.2 Hz, 2 H,
CH,); 4.68 (s, 2 H, CH,); 6.92 (s, 2 H, CHayrom.); 10.41 (s, 1 H, CH=0).

BC-NMR (62.9 MHz, CDCls): § = 14.3 (CHs); 62.1, 65.5 (CHy); 116.4 (CHarom.);
123.8, 139.2, 160.9 (Carom.); 167.3 (C=0); 187.8 (CH=0).
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A Synthesis of substituted 2, 6-dichl orobenzal dehydes
Exanpl e Al 2, 6-di chl oro-4- hydr oxybenzal dehyde (Al )

woe@pasEss on of 3,5-dichlorotriisopropylsilyl oRgDEP2E41€11600

(Al. 1) To a solution of 200 g 3,5-dichl orophenol and
330 M 2,6-lutidine in 3.0 L3gry 400 g
triisopropyl-silyltrifiate was added at O Cwithin 1 h
and the mxture was stirred for additional 3 hours at
tHi S tRARRERAHIR “WEihadhb”ypé shiess With 1.0 1 water
the organic Tayer was washed with saturated Nad,
dri ed over MySO and evaporated to dryness (70C 80
lthe resi due was taken up in petroleum ether and

fé& oSg A b R R ey § 21707 10

(m 18 H, CH); 116135(m 3HCH) 673680(m 2
gDCIgH %ens@org%'fﬁ 3%%% Oéd'l'm —bé I&Q% Qcﬁ/"ié 1200 ml

1d3,g1ﬂgrorr1e517an@ 0. Qgr{O 6)moli-,trle gﬁg? y@? 8 d at 10 C SOI\)’[IOH of
%5458 gi((%d ®loD- e‘ﬂh}ﬂ YAl RaRZAinAeb Yaleli{bjontéibane was added over a

Tfioddia! Sgh i kisPgagag RPerufy b VERg G M 16, A
tﬁmﬂ@ymwm@amlﬁﬁ&smanﬂ- Bulditi¢i?. #f M52 hgx466) wael) N,O-

cg g’l}’ﬁ? 3 é?XYTlrftI{H% o? Plél@% sB]{ﬁﬁof}qu%t(H 68 éxt&ﬁ H¥thylamine
divasstddyd bmmrml Iauué@ dtdeplidtg: Afier adémﬁftamng for 30

baldes Gafer Wi a&&léﬂt Yhé& tl‘i@sorgiﬂlé’ rt&hé@b%ruﬁbdl@mr Qftphate.
tenperature overni ght. ei(ger addi t 700 M 4 M

0
Hemectignated; distillaionda vaquoyielded 134 §reo @éf/‘ﬂ) lor 1 h at room
tenperure. Theg t he phases were separated (addition of
sol.i ybe necessary) and the organic |ayer was

'Se%g’mg""ggdi um sul phat e and was redgced in zacuo.
Recrystal lization of the precipitate from
Zgwg%elggﬁéetrahydrofuran yi el ded 154 (70% A, mp.

. H- NMR (250 MHz, DVBO-D ) d 6.94 (s, 2 H,

ChhyJroxyN-2eethexy-N-methgihegyamide (ﬂ@ (s (br) H, OH)

To a solution of 100 g (0.37 mol) B1 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 (11.0 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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C- NMVR (62.9 Mz, DMBOD ) d = 117.0 (CH .); 120.7,
137.8, 162.1 (C.); 187.2 (CH=O) Exanple A2

wee@pasEss on of et hyl PCT/EP2004/011600

(3, 5-dichloro-4-fornyl phenoxy)acetate (A2) A mxture
of 2.87 g (15 nml) A, 2.76¢ (16.5 mol) ethyl
bronpacetate and 2.90 g (21 mmol ) potassi um carbonate
in 50 mM dry acetone were stirred for 3 h at 60 C

A4 Spefitdeht #hi %e&@g V\ﬁﬁn@)\‘%urﬁf tr ﬂh@n}ﬂ?ﬁds@ﬂne&h @ive pure B3 in

resi due was purified by columm chromatography on
SB74 aeld (et hyI acet ate/ net hanol 100:2). Yield: 3.55 ¢
(86 %9 A2, colorless solid. HNWR (250 MHz, CDC ):

)Mélﬁgé;%(&,% Hz, 3H CH); 4.30 (q, 7.2 Hz, 2 H, dCH

6.92 (s, 2 H CH.): 10.41 (s,
1H, CH=O). C-NI\/R(629M—|Z CDA ): = 14.3 (CH):

6

by IR Qe L0 i e A cngpstacEon
'C\)@Hm)s 6198- i’%émadﬁ;)e r@, 4H), 7.40- 748 (m, 1H); 7.60-7.68 (m,
3PeB 4y s ni1et hoxy- N- met hyl benzani de (Bl) To a
suspensi on of 136.8 g (0.60 nol) 3-benzyl oxybenzoic

acid in 1200 m di chI oronet hane 60.6 g (0.6 nol)

tPC.NMR! (200.5 0 HasCPALS @ 284.3GCH;);A150(Q@EHR 700 (€4 H,)g114.9,

(o 0uTBL T SLSERIRT, s RO 1 iy 15

K€eiD)n§=tihatetyorapmomat ur e bet ween 10 C and 15C. After
stirring for 40 mnutes and addition of 58.2 g (0.60
mol ) N, Odi met hyl hydr oxyl am ne hydrochl oride a sol ution
cﬁ_aamlﬁ% (0.60 nol) triethylam ne was added over a

i@hyREe A 18%))EN-BbthbRy-MBmethyfengimatidiBy) onal
strl |1ng fotﬂgoﬁr% nut es S\%Zs\ter myﬁkf added and the

organic |ayer dried over sodium sul phate. Fractionated
dA s tdnklogbino Redction awu thay i debatibed 1i31 exngpl¢ B3/puBlreadiiBg with 3-

2 ATt B PERE B4 B2 8106 yield.
MS: M =273 (API+)
'H-NMR (400 MHz, DMSO-Dg) & = 3.24 (s, 3H, CHa); 3.53 (s, 3H, OCHs); 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-Dg) & = 33.7 (CHs); 61.1 (OCHs); 67.4 (OCHy);
114.1, 117.3, 120.5, 124.0, 129.7, 132.8, 136.1, 136.2, 149.5, 149.6, 157.9 (CaromH);
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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3- hydr oxy- N- net hoxy- N- met hyl benzani de (B2) To a
solution of 100 g (0.37 nol) Bl in 750 m

wao eqosakey of uran 10 g Pd/ C (1099 were added anBCT/BR2004/011600

m xture was hydrogenated at atnospheric pressure for 2
hours. The catal yst was filtgred off and the filtrate
was evaporated to yield 66. &%g B2 (98% . Ms: 182

(APl +), 180 (API-) Exarrpl e B3

SCRVRY (A8 MBS -DYd = zﬁe(%m%,»eﬁl;mshyé BeNTHLYES.24 (s,
b1 QCHmD 31T z%@n;@ha%ﬁme&%ﬁiﬁ%? 35 g Py 8 64

P, pHne- 2- met hanol in 30 m dry tetrahydrofuran a

solution of 1.92 g (11.0 mmol) diethyl

azodi carboxylate in 5 m dry tetrahydrofuran was added

AT NMR (1066 WMEzBMSDiDe) =237 (ﬁHB)s SAPerQEHs )% 67§ (QCH-);
t v f e u

AR st Sty o B9 BB o BT (R T 1 (=0

2.81 g B3 were obtained as a light yellowoil (72%

)t el d Qs B8R efhghismuri ty of triphenyl phosphi ne
OXi de (neasured by NVR)). Due to the problens with the

separatlon of the inpurities in this particular
€119 - the experinent was repeated wth

DU BIEOME R o e

3((215(5 3H, CH): 3.45 (s, 3H, OCH): 5.15 (s, 2H,
698704(mIH) 712728(m4H) 7.40-7. 48
? 7.60-7.68 ( H); 8.46-
(2_1_1)@11 1pmobiptiisoprapy rrgnfe ye{@.}s:)o veé11n57 O @E:H)r); tetrfi%lyérofuran

g_a%"&gbled]t$4a7g°c aad 9@ mi 8fa Jolufied oBn-blddlithiuth29.67M, 15 mmol)

(W;e;r@)ad %d]«' OYRY ¢ ]éerripdc%ﬁ’ H%ﬂ)lmﬁfﬁﬁ%feg séggrg_ %r)l;S HORit at —75°C a
(Rtunon df nydongt tngl exsyidph) N-nmdthdstye-M- methiylpybieridiuei te 5 ml dry
ef)?g)ﬁ]ﬂ)@& %ggr{)gr? oudsdg{;}eaﬁun 20 txr%ﬁggepgﬁ _ 4688 GLh RROniBure 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) yielded 1.52 g (62%) Cl. (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-yl)-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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pyri di nyl met hanol gave B4 in 81%yield. M5 M= 273
(APl +) H NWVR (400 MHz, DMSO-D ) = 3.24 (s, 3H, CH);

w@2®3/04E53 3H, OCH ); 5.20 (s, 2H, OCH ); 7.12-WCREP10N3/011600
3H); 7.34-7.48 (m 2H); 7.84-7.92 (m IH); 8.52-8.60
(m IH); 8.68-8.72(m I'H) ., NWR (100. 6 Mz, DVBO- D )
d =337 (CH); 61.1 (OCH ) 67.4 (OCH); 114.1,
117.3, 120.5, 124.0, 129.7, 132.8, 136.1, 136.2,

%ﬁn e C449. I6 t157 9 (CH,; 169.0 (C=O. Exanple B5 3-
- inyl me met hox neth en 1 de
><'§ AR DH BHERTIrA (L gh A b B G T ctianone
Eg( Hnpl e B3 but reactl ng with 4- pyridinyl net hanol gave
5in 82%yield. MS:M= 273 (APl +)- 20 - H NMR (400
I\/HzDI\/SOD)d—324(s 3H, CH),; 3.51 (s, 3H, _OCH
An abalddossealidn @Bkt described -:ere)@mp(lﬁfﬁJl by startingavith B3 gave C3
E”ln%%d/g)lm; 42-7.48 (m 2H); 8.52-8.64 (m 2H) . C NWR

. : DI\/BOD)d:33.7(CH); 61.0 (OCH ); 67.9
(CCH); 114.1, 117.3, 120.7, 122.1, 129.8, 136. 3,
%,F]S(SW 3%§QAﬂ'I+) 50 (hpeG H); 169.0 (C=0. C Synthesis of

et'hanones® Exanpl’e d
!-(3_(2 pyri di nyl met hyl oxy) phenyl ) -2-(2-netiiylthiopyr
ERAEpR-% yI) et hanone (d) 2.1 m (15 nmol)

TuoraRptbonnrar 2 booy RipY Rl C) Mpdioke Cp

soI utlon of n-butyllithium (1.6 M 15 nmol) were added

§BS feg%éo%f to]tga | QiR in '@j(atng%le ghibut ht@&u‘f%lhtﬁ-ﬁl gave C4

a so utlon of 1
inﬁ%%}ylbldhlo 4-nmet hyl pyrimdine in 5 m dry
tetrahydrofuran was added within 10 m nutes at -75C

and the m xture i
NI A T o\ R

D Svnthesis of the “ketoximes”

Example D1
1-(3-(2-pyridinylmethyloxy)phenyl)-2- (2-methylthiopyrimidin-4-yl)-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 aqueous 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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for additional 15 mnutes. Then a solution of 2.73 ¢
(7 mmol) B3 (70% purity) in 5 m dry tetrahydrofuran

wo®saddss within 10 m nutes at -75C. The m xtPCBERHNS4/011600

stirred for one hour at 75 C and then allowed to warm
up to roomtenperature and fhnally poured on 100 m
ethyl acetate/water (1:1). ?ﬁe aqueous | ayer was
extracted with 50 nl ethyl acetate and the conbi ned

O ORRAEC (d0BNEHS, MRISO-B) B4 20Me(s, SIAJSOIS 5 Bl2Bh@1E, OCH,); 7.30-

R | of th |

z%ﬁ”%ia&g» 207G TS s R EaRE oL T ST 378y7-65
Ying I HEsB.52-8.35 gm( 6%48.63-8.71 ket DHBalse (batlih Qfasur ed by
NMVR in CDCl3at 400 MHz is about 30:70). MS:M = 352
gAP|+) 350 (API-) Exanple C2

MQ-BMRB-([290. 6MHyhBM3@4Da><y5)=pﬂér@($CIﬁ})( 0.9 DN PpApri13-8,
'129'6”%1’2 §! ﬂzgeit 'i‘%‘&’”l%ﬂoc?c% A 127‘9' CIEL @aqﬁsls@ﬁ 1t59 7, 158.9",

start| ng wth
g&%cﬂlﬁ 6@3/§y(lce‘ffcb) (vsqweryscaﬂvqn&m +), 350 (AP -)- 21
- Exanple C3 1- (3- (4-pyridinyl nmethyl oxy)phenyl) - 2-

:2-ne!hélthiopyrinidin-4-y|)-ethanone (C3) An
reaction to that described in exanple O but
Slt-@f-((?:l— idih{lineBiylepeyyplisayl) ro- B nddtlylhliap ydisnidin-4-yB52 hydroxy-

API%.Eé 350 é@gl-) Exampl e C4
é henyl ) -2-(2- et hyl t hi opyrim din-4-yl)-e
thanone (C4) An anal ogous reaction to that described

[ hyt r I
'\zg-x ?ﬁﬁ% fe&?g)tf) %%%gdé(s%%e\_ﬂ') ih rbx%}]ﬁtﬁahgfsl Ib'lslf‘ (s)tf&gc%né’ WHRICTh gave
‘IR i3 %priish

MS: M = 381 (API+), 379 (API-)

'H-NMR (400 MHz, DMSO-Dg) & = 2.19 (s, 3H, SCH3); 5.23 (s, 2H, OCH,); 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
(m, 1H); 8.64-8.72 (m, 2H).

Example D3
1-(3-(4-pyridinylmethyloxy)phenyl)-2- (2-methylth10pyr1m1d1n—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) & = 2.18 (s, 3H, SCHs); 5.27 (s, 2H, OCHy); 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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Exanpl e
| - (3-(2-pyridinyhnet hyl oxy) phenyl ) -2-(2-nmet hyl t hi opyri

wWOorR@sn4053/1 ) - 2- hydr oxyi m noet hanone (D) 1.50 BCT/EPB04/011600

mmol) C were dissolved in a mxture of 18.6 m
glacial acid, 15.0 nl tetrahlgdrofuran and 2.0 ni
water. After cooling to 5C a solution of 353 g (5.1
nmmol) sodiumnitrite in 3.5 mM water was added keepi ng

tHRempRMPDEr at ure between 5C and 10 C. The cooling was

f ejove lgnd t he mgt%%g\yﬁli rred.for 2 fﬁr% at. r.ogé‘% one

Uekipsgriorehenpor Crmptviiiopymidms Sp)ekhy froxyigiistien

nb4pat er and 240 m ethyl acetate were added. The pH

was adjusted to 8 with 3 N NaOH The phases were

separated and the aqueous |ayer was extracted with 50

Mn etdggouacetctive. to The deseriieddn eanmplei G1 bay sterfingeyith C4 gave
' odi um sul phate and the sol vent was renoved

??1@‘28(:6%%1\9?@ d: 1.61 g (99% DI, MS:M381 (APl+), 379

(API-)- 22 - H-NWR (400 Mz, DMSO-D ) d = 2.17 (s, 3H,

LR = S8RANS), 326I(AACH ); 7.30- 7.35 (m IH);

7.36-7.42 (m 3H); 7.47-7.54 (m 2H); 7.62-7.65 (m

IH); 7.78-7.85 (m IH); 8.52-8.55 (m IH); 8.68-8.72

(‘PA-NIMER }(2502VB 0, DMSOAINE) SGHR.19 Cs, IVRSCHRR 561 7Niskz H.ONEB: 19 7.24-

), & = 0 i 9192 658H0) . : . 6,

7% G SFh 7597y B4 SR 41D (83068 SO0

154. 0* 156.5*, 158.7, 158.9*, 159.3*, 171.8*; 193.3

(12-? ({EaiEs, YDIBOD sExasw &diL); 69.9 (OCH,); 111.7, 1137,
| - (3- § yridi nyl met hyl ox phenfs- ~(2-met hyl fhiopyri.. »
i .6;{112.@ §255L AP R A Hron b D 54 L Jgs 1594
read’i’n. st ccroqt(Apsedhy baBonn exanple G but starting
with C2 gave D2 in 92%yield. M52 M= 381 (APl +), 379
(API-) H NVR (400 Mz, DMSO-D ) d = 2.19 (s, 3H, SCH

)E_ 5. 2¥mihesisaifith thydroky 3RidaZole” (m 4H): 7.46-7.56

(m IH),; 7.58-7.68 (m IH; 7.84-7.92 (m IH);

8. 50-8. 56

Example F1
2-(2,6-dichloro-4-[ethoxycarbonylmethoxy]phenyl)-4-(3-(2-pyridinylmethyl-

oxy)phenyl)-5-(2-methylthiopyrimidin-4-yl)-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 partitionated 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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(m IH; 8.64-8.72 (m 2H). Exanple D3
I -(3-(4-pyridinym ethyl oxy)phenyl)-2-(2-nmethylthiopyri

WOorR@sn404531 ) - 2- hydr oxyi m noet hanone (D3) An aneCDEP2084/011600

reaction to that described in exanple G but starting
with C3 gave D3 in 97%yieldhy M5: M= 381 (APl +), 379
(APl -) H NMR (400 MHz, DMSO-D ) d .= 2.18 (s, 3H, SCH
); 5.27 (s, 2H, OCH); 7.36- 7.43 (m 3H); 7.43-7.49

(E{hme2749755(m||—|) 7.61-7.68 (m |H);
or -éx[gﬁm cqﬁkonyhneﬂmxgrjghen% ‘4- ?(371%,1. ]methyl—
: hygﬂigﬁﬂl%L(WBﬂﬁﬁhiowﬂnﬁﬁﬂ%VhWdeyfnnwmb &2y1)-2

xyi m noet hanone (D4) An anal ogous reaction to
that described in exanple O but starting with C4 gave
Ddh anal @Bs yéaction tdviBrantescdbal inampmple Bi7but(sipting with\jaRyielded

OD) d = 2.19 3H SCH ); 5.17 (s, 2H,
(%E‘ig)%."zé%\@?.ss (m 9H): 7.(29-7.69 (m) I H) ; (s

8.63-8.72 (m IH); 12.83 (br, IH OH. CNW (62.9
MOMESR (AP1+9] 636 1APE) (SCH )} 69.9 (CCH ); 111.7,
113 7, 121.6, 122.1, 128.1, 128.3, 128.8, 130.9,
136.5*, 136.9 , 154.0 , 158.6, 159.1*, 159.4*, 171.8*,
n_@’leE_i)—O) (*=quatery carbon) E Synt hesis of the

Q) e
Zi\L gg glc?}fc}/rﬁ qu Lf{yJ ar%ﬁn%‘ge (Lxg;&l}] gt)h46(3 j4— dlrn}/hnetleyél:
(@Wmlmnal)fﬁ)f(ﬂamﬂwl imidin-4-yl)- N—hydroxy—lmldazo e

phenyl ) -5-(2-net hyl t hi opyri m di n-4-yl)-N hydroxy-im da

zole (ElI') A mxture of 1. (4.2 DI,.1.4 .
(40 endlegsius regetign do thap sleif;ﬂgaémrﬁﬁ&mplé{ mfﬁ fiapting é%lg} @3 yiglded
%maﬁggwsgh@m d was stirred at 105 C for 3.5 hours.

e

T

MS: M = 638 (API+), 636 (API-)

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

An analogous reaction to that described in example E1 but starting with D4 and
3,5-dichloropyridine-4-carboxaldehyde (J. Med. Chem. 44 (2001) 997) yielded E4
as a orange solid.

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

F 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-yl)-N-H-imidazole (F1)

A mixture of 3.59 g (4.2 mmol) El, 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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solvent was distilled off and the residue was
partitionated between 40 mM ice water and 60 nl et hyl

wa@e®sarasand adj usted to pH 8 with con aqueousPEIRP2VE011600

The aqueous | ayer was extracted with ethyl acetate and
the conbined organic |ayersjsere dried over and ‘
evaporated to dryness to yield 3.60 g of a |ight
brown, slowy solidifying oil which was used for the
as&ateﬁéoeﬂe)&ﬁéafp}) ?etﬁkaedw.bbo%ﬂ(si%btﬁtﬁfe PUI(thhgesteritation in
M5: M = 638 (APl +), 636 (API-)- 24 - Exanple E2
Zle(tlzﬁn@l)di chl oro- 4- [ et hoxycarbonyl net hoxy]
phenyl ) -4-(3- (3-pyridinyl met hyl oxy)
2nyl) - 3- (2 et | jopyrimdin-4-yl)-N hydroxy-imd
ﬁﬁﬁ%%@)&#hﬁ?ﬂ%ﬁg reaction to that described in
exanple El but starting wwth D2 yielded E2 as an
il. M5:M= 638 (APl +), 636 (API-) Exanple E3
={ 2, o-d1 chl oro-4- [ethoxycarbonyl nmet ho henyl ) - 4-
@3R2,4-dichloro-dr [mmth@syr[wtb@;aygn%h@ﬁ@%l}enygrdgﬁb'gm%yimeﬂwl‘
3 Iy T pprifh din) 4-00) IN- G- idak ol B0l e ( E3)
%ﬁgﬁggﬁgqﬁéﬁ%ﬁﬁo thatwglescri bed i n@arrpl e El
but starting with D3 yielded E3 as a yell ow solid.
MBi Matoddad réablRbrt ko tHaBBedcAPEd In dEaampbd Bl Bt starting with E2 yielded
%—5()3 ﬁ di chl oropyridi n-4-yl)-4-(3-benzyl oxyphenyl)-5-(
Spt yl thi opyrim din-4- yl)-N hydroxy-im dazol e (E4)
An anal ogous reaction to that described in exanple El

. Nit-2Edd hi pafd
QMEN} cﬁqgo o&lﬁ’i%ﬁ%- 4?car boxal dehyde (J. Med. Chem
44 (2001) 997) yielded E4 as a orange solid. M5 M =

'Eéé%ﬁl‘i?)’ 534 (API-) Synthesis of the "NH
! 2r—n(2,6—%1?c osi'o-4- [methoxycarbonylmethoxy]phenyl)-4-(3-(4-pyridinylmethyl-
oxy)phenyl)-s—(2—methylthiopyrimidin—4—yl)-N-H—imidazole (F3)

An analogous reaction to that described in example F1 but starting with E3 yielded
66% E3.

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

Example F4
2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-(2-
pyridinylmethyloxy)phenyl)-5- (2-methylthiopyrimidin-4-yl)-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 ml 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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Exanpl e |
2- (2, 6-di chl oro-4-[ net hoxycar bonyhnet hoxy] phenyl )-4-(3

wo ¢@spyaisdli nyhnet hyl oxy) PCT/EP2004/011600

phenyl ) -5-(2-net hyl t hi opyri mdin-4-yl)-NHimdazol e
(FI') A mxture of 3.59 g (4,2 _ mmol) El, 1.41 g (8.4
mmol ) net hyl bronpacetate and 2.85 g (28 mmol)
triethylamne in 80 m nethanol was stirred overni ght
#kafiBie®s After renoval of the solvent in vacuo col um

on silica
aaa@a@@wpwﬂémso@e Yrbertod 3@ o (8199 pure A
ggﬁaﬁhZBﬁétﬁﬂoky)iﬁEhﬁMSL(m mhmmbynmmm-yd)m ~{midazdle (F5)
6 (APl -) Exanple F2

2- (2, 6-di cUoro-4-[netiioxycarbonyl met hoxy] phenyl ) -4-(3
ArSarjajrgods reattin tythax dgscribed in example F4 but starting with F2 yielded

2 nfyg) 5-(2-nmet hyl thi opyrimdin-4-yl)-N Himdazol e
% %’) anal ogous reaction to that described in
exan‘pl e FI but starting with E2 yielded 65% F2. M5:M =
Nk )(Ap@oﬁs%\FAp%Exanpl e F3

2 i chl oro- 4-| net hoxycar bonyl net hoxy] phenyl ) -4-(3

-(4-pyri d| nym et hyl oxy)

Hxa [e)p -(2-methyl thi opyrimdin-4-yl)-NHimnmdazole

F3 nal o rea als_gescribed in

g Sianfad @%’E“éf’%”ﬁ‘b ol E@m ded 66% F3, N5 M =

Wldﬂrﬂﬁhtﬁyl@@ﬁ)ﬂeﬁﬂ)-@-(2Exlaﬂwltblqp4rmldm—4-yl) -N-H-imidazole (F6)

2-(2, 6-di chl oro-4-[ 2- hydr oxyet hoxy] phenyl ) - 4- (3- ( 2-

pyr|d|nylnethyloxy)phenyl (2-meth hi opyrim - 4-

yAn) analogousirepsion 60 (g e %sd Forum <h¥‘b¥>utzst ing ‘(lg‘ 5 yielded
¥s.Fl in 50 m dry THF under nitrogen LiAIH (IMin

THF) was added at 0 C until Fl could no longer be

detected by HPLC. After hydrolysis with 0.5 m water
and: veassdAraf),t376 (8B1yent the residue was purified by

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

An analogous reaction to that described in example F1 but starting with E4 yielded
66% F7.

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)-s-(2-methanesulﬁnylpyrimidin—4—yl)—N—H—imidazole
(G)

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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col um chromat ography on silica (ethyl
acetate/nethanol 9:1) to yield 93% F4. MS: M = 580

W@ 200563015578 (APl -)- 26 - Exanple F5 PCT/EP2004/011600
2-(2, 6-dichl oro-4-[2-hydroxyet hoxy] rhenyl)-4- (3-(3-
pyridinyl met hyl oxy) phenyl) - 5~ (2- met hyl t hi opyri m di n- 4-
yl)-N-Him dazole (F5) An anal ogous reaction to that
described in exanple F4 but starting with F2 yiel ded

%%{ﬁfgag‘u’aé,@ﬁ Myizer8 G %’gﬁ&/@d tow @l BFto Jodmx @é]ﬂﬂ)&aﬂﬁ% and stirred

[ oro-4- d t h
oyernighi [The RIS UBR wﬁaweﬂgﬁﬁ;(g%urg?%&fﬁr mﬁﬁ?ﬁfﬁ%%ﬁ(t?ﬁ Yyous
N)azd}b;h iy a@&a&&m?é‘@ afevapadaggioosiryeaste peldt 021 patude G1

@%:»ﬁwgeab%ﬁéwﬁo t?‘ t .Sstarting with F3 yiel ded

Ca%‘?% (APl -) Exanpl e F7
2-(3, 5- gd| chl or opyri di n- 4 yI ) - 4- ( 3- benzyl oxyphenyl ) - 5-(
r idy-4- yl)-N-Himdazole (F7) An
i/ﬂ gou%%gg flb‘%lng%%i )fhat described in exafrplze FI but
starting with E4 yiel ded 66% F7. M5: M = 520 (API+),
%% y 1%% ) G Synt hesi sdof the "NNH im dazol es
N-H im azles Exanple G
2- <(2'L6 @s@pwﬁd?dmlmmth% %‘S%o%ﬂ?’ pheny!| ;rp 4- (3-(2-
wlaﬂiyﬁﬁsm?rolstyjpqaéwlwseo:zyrh&ﬂﬁn@mﬁmmyamm-ﬁwm»Nptylmmdazole
4-y N-Hi1mdazole (@) To a solution of 1.20 g
(@2[ mml) F4 in 300 mM ethyl acetate . and 50 m
di chl oronet hane a solution of 0.70 g (3.1 nmol)

B Izgrlla%g%%g XYBENE i (?e%.&r?oeidrln%g}ample G1 but starting with F5 gave
G2.

;—

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

Example G3

2—(2,6—dichloro—4—[2—hydroxyethoxy]phenyl)—4-(3-(4-
pyridinylmethyloxy)phenyl)-s—(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—yl)-4—(3-benzyloxyphenyl)-5-(2-methanesulfany1—
pyrimidin-4-yl)-N-H-imidazole (G4)

2.38 g (4.6 mmol) F7 were suspended in 200 m! 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,SO,4 and evaporated to dryness. The crude G4 (47%) was
used without further purification.
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m ethyl acetate was added over 10 m nutes at 40 C
After 1 hour at this- 27 - tenperature the m xture was

W@bkdosmedss o warm up to room tenperature and stPCT/EP2004/011600

overni ght. The m xture was washed (saturated aqueous

NaHCO /sat urated aqueous Na,QO 1:1) dried over MySC*

and evaporated to dryness to yield 1.21 g crude |

whi ch was used wi t hout further purlflcatlon ME: M =

) ) Exanple & 2-(2, 6-dichl oro-4-

Wl’ll\)ﬁ/ﬁ‘rzggzyétp ﬁr73}1e1nyl) - (3- (8-

pyri di nybnet hyI oxy) phenyl ) - 5-(2- nmet hanesul fi nyl pyrimd

- 4- Whhthikiblof the 8z Bl ighid{3)es Aminowirigiditges? eact i on to

that described in exanple @ but starting with 5 gave

&. Ms:M = 596 (APl +), 594 (API-) Exanple G3
Exgaple M1 chl or o- 4- [2- hydroxyet hoxy] phenyl ) -4- (3-(4-

I { anesul finylpyrimd

(leﬁddwﬂﬁﬁf—ﬂ&%% %h Kﬂgélggl gous._reactj.on to
tpiymdnd’élseﬂwbw)nh#nﬁ&én@r[é lmdr@margméwmépwnp ip-dgp - 1H-
?}l g{m 596 (APl +), 594 (API-) Exanple &4

- (3, 5-di chl oropyridin-4-yl)-4-(3-benzyl oxyphenyl) - 5-(

ARt
2-met hanesul fanyl pyrim din- 4-yl)-NHimdazole (4)

2. 88g @. 64mﬁol’m§)1 Ind3.1ve (49,6 tispsh dethninn- 12 paholmetrh deated to

gﬁﬂe@ f§ t 3 I{tgﬁﬁ,pi’r’qrg}zcaﬁ%rg goyt HW%Q%V‘%(S%% (Illﬁi('&)fht@§ on RP 13
S(me‘t]ﬁam@'mte”gl’mﬁtémﬁedﬁﬂl@ gttt t he met hanol

was renmoved in vacuo and the residue was taken up with

ethyl acetate. The orf;ani c layer was washed with
A§eus 607 (API+), 605 (API-)

Example H2

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

An analogous 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 (H3)

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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NaHCO , dried over and evaporated to dryness. The
crude 4 (479% was used w thout further purification.-

wWQ005/0M35M = 552 (APl +), 550 (API-) H Synt hesi BCDEP10b£011600

"N H i mdazol es am nopyri m di nes" Exanple H
2-(2,6-dichloro-4- [2-hydr ozget hoxy] phenyl)-4- (3-(2-
pyri di nyl net hyl oxy) phenyl) (2-[ 3- hydr oxypr opyl am no]
pyrimdin-4-yl)-N1|H mdazole (H) 1.21 g (2.0 mol)
d(%r?&g}ﬁ 110(?O 66gmal) 3-am no-1| - propanol were

catead 1o or m put e Puri f.i [
Br(3gadichlpxapysdar-&vhet-G gﬁﬂaﬂsﬁ) fl)'g'%'l gﬂYRyOXYPf"Pyl'

dm.t@ﬂ -O¥-adligfiddzo¥d @4led 510 42%9 H . :

= 60(9ﬁ API + 605 (API -)aEida(np?e H2 9 (42% VBN
2-(2,6- dlchloro 4-[ 2- hydr oxyet hoxy] phenyl) -4-
Ayirandiogyusmesdtionas Yhatklesyibed 5a ¢@nfige I-ﬁd:rvé ﬁ‘saptmgmtb ﬁ%‘eré‘jlded
B%d’é)lcﬁz}.dl n-4-yl)-N-IH mdazole (H2) An anal ogous

_ on to that described in exanple H but starting
with G yielded 50 H2. Ms: M = 607 (APl +), 605 (API-)
W'WLQMWA?H()%@@{HW or o- 4-[ 2- hydr oxyet hoxy]

(4 pyridi nyhnet hyl oxy) phenyl ) -5- (2-

[ 3- hydr oxypropyl am no] pyrimdin-4-yl)-N |H mdazol e
(ERZhpR): hfk 9GQLSivaciaf kiize agay l{AKAdescr i bed in
exanple but starting wwth G3 yielded H3. Ms: M = 607
(APl +), 605 (API-)- 29 - Exanple H4
Assay principle

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 phospho-tyrosine 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
Jabeled 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 liquid nitrogen and stored at -80° C)



10

15

20

2-(3,5-dichloropyridin-4-yl)-4-(3-benzyl oxyphenyl)-5-(
2-[ 3- hydroxypropyl am no] pyrimdin-4-yl)-N

wo bbosiadarol e (H4) An anal ogous reaction to the€T/EP2004/011600

described in exanple H but starting with &4 yiel ded
68% H4. MB: M = 547 (APl +), %?,5 (APl -) Exanple T: c-net
aut oactivation kinase assay (AKA) Assay principle

C— met is a typical tyrosine kinase which is involved

gézﬁ{sa@ﬁ %ﬂﬁn Eglﬁ’ﬁél{s%r@k r?g'ﬁ( APOPLASS Stafldbtherwise):

ogenesi s tunors. assay is an ELISA type
assay nmeasur i ng t he phosphoryl ation of c-nmet using a

aﬁﬁqﬂt@m Mét@&i(ﬁest&ﬂk%@hftio@l B0/ R &KDCHyistentsy Satt Wo BAF 358)
ag lBl?n adﬁno ci noma HT29 known for its high

ound to the wells of a
mcrotlterpl ate (MIP) via an anti-hHGF receptor

3’%9@%%9)%%& s'PAéEF Rutioh: %Yog@ﬁi’gﬁhi/a{j@{dz%ﬁmﬁﬂ@ is

Eresence or e test COTT‘pOUﬂdS
lmyoneslongl gG3h &phle- S¢r #2200 Enplsese: )-4@g4RY a POD

| abel ed goat anti-nobuse |1 gG detection system Using
the classical POD substrate T rption at 450
gorEashmause (ged mldB é‘él%@?a@é@nz\?ﬂa@qg activity.
)irRB CoRjugbRsfindGoned 1:2000! yst yrene pl ates ( NUNC)
streptavidin- coated mcrotiter plates Cell

i ne/ Lysate: HT29 (ATCC HTB-38), hunan col on

BletkonsR eigacnBoheddibgnmsticeGmp s (a0 odd 1 2a0dapFLIsA luted

Wedrggth PBS and i ncubated wth Lysis buffer for 10
on e Supernatent is collected and diluted wth

TBS. Lysate is shockfrozen in |liquid nitrogen and

skPp.efd@losiR%’ @1ph hateRSRQR NYobuticH |10\fﬂ{'/ﬂ<lsft@kss1ﬂwiom némM

ol Phaoede bl e T A e

Cat. No. BAF 358) antl body final cone: 1 rrg/m p Tyr
(B’Fléﬁggf)gﬁ%%%ge&ﬂs sa ne, IUIITI&% pI¥9% ('iﬁ% HéD agﬂgsttf%s @h’l@H 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 PMSE stock solution 70 mM (Roche
Diagnostics GmbH, Cat.No.837091 40pl/ml Complete (Roche Diagnostics GmbH,
Cat.No. 1836145) Final conc.: 40pl/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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nmonocl onal 1 g@&b Cat.No. SC-7020) final cone: 0.2
mg/ M goat-anti-nouse IgG 2 m (BIO RAD, Cat. No.

wazesesmsy (H+L) - HRP Conjugate; final cone: 1:P0D8P2004/011600

Bl ocki ng Reagent: Roche Di agnostics GrbH,

Cat. No. 1112589 for ELISA dilgfed 1:10 in TBS ATP:

Adenosi ne-5' -tri phosphate, stock solution 1 nmM stock

sol ution 10mM (Roche Di agnostics GrbH, Cat.No. 127531)
fprloaddeene: 40nmM TBS: Tris-buffered saline, 50 M TRI S

pH 7.5 (Roche Di agnostics GwH, Cat.No. 708976), 150rM
NaCl (SIGWA, Cat.No. S-3014) Wash buffer TBS-T:

i addof | drefdntHHGER dB@ctidd FRitDdyHn bldskingGeddeNatd assay plate

cori LR P/ RS L9950, G UL oo
(Sl SAFP divdoi. cal Corrpany Cat.No. M 1028) Lysis buffer:
S0 TMNbRE Znth! IF]H7GI"‘_R QQQétﬁJnan@i%o& %d}@f‘érgﬁbmpﬁ% y(graehe

D| a nostics 9) % Deoxychol.i c
Sotxkblerking @agenéaﬁrp‘sﬂ 0 2oy IS, LD PR Bl for 20
conat4d(]'r1\/l 1 nmM PMSF st ock soI ution 70 nmM (Roche

Cho R Bcbeerias Rt o PRl " 1630145) ¥ nal cone

48)mAdal SO0TINBsf FTEXS Iqrseet, hy¢tﬂn@t&asshyr[dat(elfm B30, @@ﬁﬁ@py an MTP
Cat 91000) Sanples: 10 mMMin DVSO (stored at -20

0, PRSYed at roomtenperature- 31 - Procedure: . Add

50 Waesh assayiplateeitk 20e300ad (184 baiffer Bodell n bl ocki ng
rEagehilachf o@éé%’DMs@ fr KihhRVufeORd 418y Plate. Incubate

assay pI ate 60 m te tur n an
bR 1031 Srpnls selusinn LMot R SRR b arfinebeRRy 28,
so| Whiksohvef §aﬁipl@5($ﬁyfa@d>)ahe\dTB Add 250n1 bI ockl ng

f ﬁ(i‘ %fglt lrgoﬁé%’lﬁ%lhssoived Elrl)éseoblﬁ%er (depqugtsgm%fe§ ?ﬁnaq lcgltl(,e 40pM
ATP). Positive control: add 40 pl kinase buffer plus 10 ul 200 uM 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 200pl TBS buffer and 2x 200ul 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 200ul blocking reagent per
well.

14. Add 50 pl of goat anti-mouse IgG (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 pl TMB solution, incubate for 30 min at room temperature on an MTP
shaker, add 25 pl 1 M HySO4.

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

18. Calculate % inhibition as:

1'[ (E sample — E negative control)/ (E positive conirol = E negative COIltI'Ol) X 100]
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15

4. Renove bl ocking reagent from assay pl ate.
m of HT29 |ysate,
W@e00dQ@1am an MIP shaker.

i ncubat e

200 m TBS buffer per well.
in kinase buffer to assay plgge. 8. Add 40 nl sanple

sol ution (dissolved in kinase buffer - fina

22.5 m\).

ﬁ"%a%wﬁi\g&%@ﬁ%ﬁfw& T 33h

control: add 40 m ki nase buffer plus 10 n1 ki nase

buf f

9. Dissolve sanple

assay plate for 180 m n,

5. Add 50

6. Wash assay pl ate WPCTIER20%4/011600

7. Add 40 m of 0.2% DWVSO

cone.

s (1:3 ratio) in MIP. 10.

ARlgbnidofith e AhRAHSS BipY@tly hivediQipstuditibf Rinae2@BibMior B the range

ive control add

atlve

er wthou AT]; I ncubat e

‘Xam

assay mn a

A CEmEL

r oo Ifcnrpar nf e —ahn JUITD t-'\abnr. VAash aSQaLL

pl atle with 2x 2H8m TBS buffer and 2x 202 blocklnq
reagent per “elil 12. Add 50| m of P- TyngPY99) mouse
nDnCCI Cnul L b uulr\l ||g ¥ cctgc Il \fl IIClI CUTIC.

to dssay pl ate, H2ncubate ass
on dn MIP shakeH 13. wash a

TBS 'bt

LUTIIgI LLL

by pl ate ove?2 night at 4

ssay plate m54h 2x 200

£ £ Oad
ptrTer d.IIU L)\ LUUIII UI UL

K g~ eagent—per wet -

Add 50 m of goat anti-nmouse |1gG (H+L)-HRP conj ugate

in blocklng reagent (1:2000 ratio),

%

ct v a v O

wel | .
altehOO Mhdre ature on an M
SO . 17. Measure optica

60 [OO t en
g E QLI &A. Cl\glasy

16 Add 50 M TMB sol uti on,

i ncubat e assay
ture on an MIP shaker.
BIONTBS. T puffer per

i ncubate for 30 mn
P shaker,xﬁg@ﬁﬂﬂ M 1M H

per

density (E) at 450nm /620nm
18. Calculate % i nhibition as:

1~L sanpl e negative

14,

cont r olgompAsidldf Y@magnty ol negative CQ3TA ) X14©0J- 3200

2.

3
4.
5

Lactose Anhydrous DTG
Sta-Rx 1500
Microcrystalline Cellulose

Magnesium Stearate
Total

Manufacturing Procedure

Ll

125 105 30
6 6 6
30 30 30
1 1 1
167 167 167

Mix items 1, 2, 3 and 4 and granulate with purified water.

Dry the granules at 50°C.

Pass the granules through suitable milling equipment.

Add item 5 and mix for three minutes; compress on a suitable press.

150
30
150
1
831



Agents of the invention typically have |1 C50 val ues for

ki nase inhibition in the range from about Mto about
wao@soMishen tested in the above assay: ExanplBCT/EP2004/011600

Cnmet [nM H4 23 H 22 H2 32 H3 54 Exanple K. Tabl et

Fornmul ation (Wt Granul ati o Item Ingredients

ng/tablet 1. Conpound of fornmula (1) 5 25 100 500 2.

Lact ose Anhydrous DTG 125 105 30 150 3. Sta-Rx 1500 6

@Xgmgpeﬂcag%lggpgﬁﬁﬁggbﬁi ne Cellul ose 30 30 30 150 5.
gnesium Stearate 1 1 Total 167 167 167 831
Manuf acturing Procedure 1. Mx itens 1, 2, 3 and 4 and

Gfeaul labfedvdnt) purified water. 2. Drymighepgulanul es at
50 C 3 Pass the granul es through suitable nmilling

equ 5 and x for ree mputes;
éorrpr ﬂu%déﬂ'igfrﬁﬂ\egbpr ess. '5‘ 33 - Eéarrpl e Ll%HCaps 180
Bor rrullagrdl@usmcﬁmel ngr edi ent s158y/ capsul® 1. Cddfound of--

f or mul 5h25 100 500 2. dr ous L t ose 1%8 123

P48 - st arch 25 35 40670 4. T c 10 15°10 25

9. I\/hgpﬁsl um Stearate 1 2 2 50 25

5. Magnesium Stearate 1 2 2 5
Total 200 200 300 600

Manufacturing Procedure

1. Mix items 1, 2 and 3 in a suitable mixer for 30 minutes.
2. Add items 4 and 5 and mix for 3 minutes.

3. Fill into a suitable capsule.
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WQ20080¢h153 ens 4 and 5 and m x for 3 m nutes.

Total 200 200 300 600 Manufacturing Procedure 1. M X
itens 1, 2 and 3 in a suitable m xer for 30 m nutes.

into a suitable capsule.- 34 - List of References
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A compound of the general formula (1) (1) wherein Wis
-N=; and X is hydrogen; Y is hydrogen or a group A -R

WQA2005840353 C5- al kyl ene, which may be opti onal | yPCT/EP2004/011600

substituted by Q Ceal kyl; phenyl or by hydroxy; R
represents hydroxy; |inear apshranched C -C -al koxy;
am no; di nmet hyl am no; diethyl am no;

t - but yl oxycar bonyl am no; carboxyl; C

- C-al koxycar bonyl; tri az@awnt Claiago; pi peridino; 1-
pyrrolidinyl; norpholino; 4-nethyl piperazin-I|-yl;
0-A*NR R4; S-ANR R4; 4-carboxyphenyl; furan-3-yl;

t hi opAenadoyhd of thegenathfpimhladphen-2-yl; n is 1 or 2;
and Z represents one or two substituents independently
sel ected fromthe group consisting of hal ogen;

hydr oxy; allyl oxy; nmetdy| -C -al koxy, which are
optional ly substituted wKth ridinyl; nethoxynmethoxy;
( 2- met hoxyet hoxy) met\W\yl oky; met hylthi o; et hoxynet hoxy;
met hyl endi oxy; ethynyt==trinethyl silyl ethynyl and
benzyl oxy which is optionally sg&stltuted by hal ogen;
nmet hoxy; cyano; /Al tNRO; Y Xy; carboxy or

et hoxy; or alt¢qnat|:- i -CH=; and X is

hydr ogen; (SO FNZ' ; CH S- (O
-CH -CH ; CH .S icﬂ\' Hlor a C'?l)
repr esent s aHe NC al kyI engy

wherein

W is—N=;and
X  ishydrogen;
Y  ishydrogen or a group A>R;
A% is C,-Cs-alkylene, which may be optionally substituted by C;-Cs-
alkyl; phenyl or by hydroxy;
R represents hydroxy; linear or branchéd C;-Cs-alkoxy; amino;
dimethylamino; diethylamino; t-butyloxycarbonylamino;
carboxyl; C;-Cg-alkoxycarbonyl; triazolyl; cyano; piperidino; 1-
pyrrolidinyl; morpholino; 4-methylpiperazin-1-yl; O-A-NR’R%;
S-A-NR’R?% 4-carboxyphenyl; furan-3-yl; thiophen-2-yl or 3-
methylthiophen-2-yl;
n is 1 or 2; 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
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Qis ORl; SR2; SORZ; SO RZ;NR R4; NHCHCH NR R4 or
hal ogen; Rl is selected fromthe group consisting of

whyasogasy C - C3-al kyl; allyl; PCT/EP2004/011600

di met hyl phosphonyl net hyl ; 2, 3-epoxy-1-propyl; (R)-2,3~
di hydroxy-1-propyl; (9S)-2, 34gi_hydroxy-1-propyl;

1, 3-di hydr oxy- 2-propyl;

3- hydr oxy- 2- hydr oxynet hyl -1 - propyl ; 2-

met hoxyet hoxynet hyl ;

2,2-di met hyl -1, 3- di oxol an- 4-yl methyl or a grou
repr@%enﬁ§(él’@nélkoxy cyang car%ox | ; group Gt

Q Cyxal koxiydashanpr’; Ski bmmﬁ (mz)Rb@}NRSRZHz C(0),-CH,-CH;

C-al kyl s - syl fenyl ;
QQaI ky?‘i{}?g@y?)z'cﬁémagr SPX t Al represents an
1, 2- et hylAén represtnB-apCoPyhlplene oopp; 1 i s hydroxy or NR

R4 R ig 1. k.o ,
2, 3- e_poxgzhl - psﬁbjixlsﬁ d%izdl hmg rlgi)}wf’mmlémﬂm}w or halogen;
2, 2-di metthyl 19 8 ﬁﬁdof(@%ﬂleﬂry}lﬁépﬁw %\ glrfge%l—ﬁqalkyl

glfr eh; gggggﬂda ! )glﬁli@{}@ﬁﬂﬁgpﬁdrgfﬁléthﬁ O, BepogohgrsiylngR)-2,3-
; - a

menber ed, sa YQ{ e f)' Wi‘a{S? %3 gg“yf’h‘)ﬁ‘a - ﬁp(%%ydné? |d1hydroxy

substi t ut ed kzyprapydgt hyl #rhgdmxadhcnxanethylgl-prepybr 2-

two heteroat om%ho gﬁﬁ%f l%%ﬂn@%&ﬁg 3”1?)&61% qulmetﬁyl or

i s hydrogen OF
whi ch may bea(gpwroAaIQy substituted by Q Qal kyI

phenyl ornlby r%gegwg R, LARPS§ARS; QYEEEXYC, - Cg-alk@kyc@.fbonyl

o T Ao tpH ey e b 1o e, ¢ Cr-Co
- al koxycar bonlylsulfehaz0i-&k- alkgzmallﬁmyl phder i di no 1-
gy'rwr\ K:RI g|4nyl in rggsrept gtl Aﬂrépresents anyl 2! ﬁl?fe%z 'orf] 1,3- %deylen group,
Q' is hydroxy or NR RY
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'-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  ishydrogen or a group A%R;
A?  is C;-Cs-alkylene, which may be optionally substituted by C,-Cs-
alkyl; phenyl or by hydroxy;
R represents hydroxy; linear or branched C;-Cs-alkoxy; amino;
dimethylamino; diethylamino; t-butyloxycarbonylamino;
carboxyl; C;-Ce-alkoxycarbonyl; triazolyl; cyano; piperidino; 1-
pyrrolidinyl; morpholino; 4-methylpiperazin-1-y; O-Al-NR’R%;
S-AL-NR’RY; 4-carboxyphenyl; furan-3-yl; thiophen-2-yl 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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S- A*NR R4; 4-carboxyphenyl; furan-3-yl; thiophen-2-yl
or 3- nethylthiophen-2-yl; nis 1 or 2; and Z

wo epsesant s Q C 3-al koxy, substituted with pyrPdi/Rp1004/611600

nis 1, and- 37 - if nis 2, one substituent

represents C -C-al koxy, subskituted with pyridinyl,

and the second substituent being i ndependently

sel ected fromthe group consisting of hal ogen;

hydr oxy; ijfah iy 1 20X¥he SIshitlent Gepréstnel KoxXYsalkoxy, substituted with

nethoxyneth&gy;6§£-nethoxyethoxy)nethyloxy;
met hyl t hPH? i met hoxy; met hyl endi oxy; ethynyl;

trimet hyhsd secbed hybyttierariskingh ardepeelently skleyted doapt thb | gsoup

salts thereof. 2. A QuUR or di Io i.mAl.~ _ .

wher ei n FFSStRE. o ihﬁl%ﬁyrtljr élg"eh%’?&v érjj pr éerﬁlt% {sh?l’ CrrGs alko}_cy’

2- hydr ox yetiysymeBhduydr oxpmusshoxyethompimeshylextiy| ; methylthio;

et NOXY PLARYL m etk ieﬁ‘d"? EiyhyRE@R¥hylsilylethynyl; and

(S)-2,3-8ﬁﬁ%gﬁgx§%*§P%%gl;12&?-3y%§droxyb3ty¥; oy

(S)-3-hydroxybutyl; 3-Hydroxy-2,2- dinethyl propyl;

2- morRhohd ReELANY hccep bRy altother@pr opyl ; 2- (4-

nmet hyl pi perazi n-1-yl)ethyl; 3-hydroxy-I|-phenyl propyl;

2- am noet hyl ; 3-am nopropyl; 4-am nobutyl;

2 ( NANghpaindydcasidive) @tduin; 1, 8sheiitNdi met hy| ami no)

propyl; 3-(pyrrolidin-Il-yl)propyl; CH COOH, (CH)

COOH, (CH) COOH; CH(C H)COOH, (CH) -O(CH) - N(CH

) ;. (WH Js-M{CH )-NH; (CH) -S-(CH) -N(CH) ; (CH)

-SSE( ))isﬁ L (CH) -3-((3H)_-N(ClH)tOIéI gCH)th

-S> - . nis 1; an is selec om t he

gr oup! conepI§taniy %thQI@‘BfF%V]é); 32"—‘%1‘51”8’&’6@@- bf’é‘??éﬁ,‘o’%’-ethyﬁ 3
methoxypropyl;  (R)-2,3-dihydroxy-1-propyl; ~ (S)-2,3-dihydroxy-1-
propyl; (R)-3-hydroxybutyl; (S)-3-hydroxybutyl; 3-Hydroxy-2,2-
dimethylpropyl;  2-morpholinoethyl; 3-morpholinopropyl;  2-(4-
methylpiperazin-1-yl)ethyl; 3-hydroxy-1-phenylpropyl; 2-aminoethyl;
3-aminopropyl; 4-aminobutyl; 2-(N,N-dimethylamino)ethyl; 3-(N,N-
dimethylamino)propyl; 3-(pyrrolidin-1-yl)propyl; CH,COOH;
(CH,),COOH; (CH,);COOH; CH(CHs)COOH; (CHa)2-O-(CHa)z-
N(CHs)z; (CHz)2-O-(CHz)2-NHy; (CHz)z-S-(CH2)2-N(CHs)as (CHa)o-
S-(CH,)3-N(CHs)s; (CHy)s-S-(CH,),-N(CHs); or (CHa)s-S-(CHa)s-
N(CHs);

n is 1;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  is—N=;

is hydrogen;

Y  is 2-hydroxyethyl; 3-hydroxypropyl; (R)-2,3-dihydroxy-1-propyl; (S)-
2,3-dihydroxy-1-propyl; 2-morpholinoethyl; 3-morpholino-propyl; 2-
(4-methylpiperazin-1-yl)ethyl; 2-aminoethyl; 3-aminopropyl; 2-(N,N-

>
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i odo; 3-ethynyl; -nethoxynethoxy or 3-benzyl oxy which
is optionally substituted by hal ogen; nethoxy; cyano;

woeaosol01aet hyl endi oxy; carboxy or ethoxy. 3. APCDRPO41011600

according to claim1, wherein Wi -N=; X is hydrogen;

Y is 2-hydroxyethyl; 3-hydroxypropyl;

(R) -2, 3-di hydroxy-I| -propyl; (S)- 2,3-di hydroxy-|

-propyl; 2-norpholinoethyl; 3-norpholino-propyl; 2-

(4- et hy'&ﬁ@ﬂfy&&hlﬁo etwl) SO -difenlandes Jpybpyl or 3-(pyrrolidin-

3-am nopr l; 38 - di nmet hyl am no) ethyl;
3-(N, N-dﬂﬁ@¥ P§h1no)propyl or 3-(pyrrolidinl-

yl ) priopylis Lranids 1; and Z is selected fromthe group

SO Psdlerd £ %thwﬁg%ha&% It 0UATR: 431diBbromo; 3-

3- et hyny I enzy oXy
optlonalhy @d%@bwnﬂ#buw@wmmme or et hoxy or cyano.

4. The cayp GRIRERi0g i@n:ﬁl ajubstuted by halogen; methoxy or
2-(3, 5-di ch%?oggrl din-4-91) oy (3-benzyl oxyphenyl ) -5-(

2- [ 3- hydrid&¥r opyl am no]
pyrinidin 4-yl)-N1Himdazole. 5 The conpounds

cor i n to cIa|n1éE}Wp el ,VVi -CH=; X is hydrogen;
CEUEHHRESBH - s-CH - (O CH-CH;CH
- S— ( (}-|(3 Sﬂrt}ﬂ)mrogylgdmuepylécél—(@ -beylospplesghiss (2] Bhglroxypropyl-

N -al k ﬁﬁ?ﬁg{“g{rﬂﬂké% K- %@'% SOR2; SO R2; NR R4;

l‘Ogen; IS selected fromthe group
consi sting of hydrogen; allyl;

di metfwd RRQsRIRYERERY G di2in31.8P8¥nl - propyl ; (R)-2, 3-

W  is—CH=;
X  is hydrogen; OR’; SR% (SO)R? (SO2)R% CH,-8-CH,-C(O),-CH,-CH;

CH,-S-(CH,),-OH or a group A'-Q;

Al represents a C;-Cs-alkylene group;

Q  is ORY; SR% SOR% SO,R% NR*RY; NHCH,CH,NR’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; (S)-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'-QY

Q1 represents C;-Cp-alkoxy; cyano; carboxyl; C;-Cg-alkoxycarbonyl;
carboxamide; -CO-NR’R%; C;-Cs-alkylsulfanyl; C;-Cs-
alkylsulfenyl; C;-Cs-alkylsulfonyl and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group,
Q' is hydroxy or NR’R%;

R®> is C;-Cs-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl;
2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
A-Q}

R, R*  are independently selected from the group consisting of
hydrogen; C;-Cg-alkyl or
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di hydr oxy-1-propyl; (S)-2,3-di hydroxy-I|-propyl;
1, 3-di hydr oxy- 2-propyl;

WQ20vpdeary - 2- hydr oxynet hyl - | - propyl ; PCT/EP2004/011600

2- met hoxyet hoxynet hyl ;

2, 2-di net hyl -1, 3-di oxol an-4-yd et hyl or a group A -Q ;

QL represents C -C -al koxy; cyano; carboxyl; C-C

- al koxycar bonyl ; carboxam de; -CO NR R4;

Q Qal kyl sul fra Mher f5rrnGl 5 t@l Klyérﬁbléré@,l’hyi‘turat@d or unsaturated ring,

| kyl sul f that.. ts

LS eyl on. Gtepaf béBW%éig‘éFo%ﬁ A%ﬁ el one or
NR R4; R2is @olfégerahﬂo;ﬂs, indeprmtlhyt] mddyh et ;

2, 3- d |- |

2 5 af oty BB b gl Hﬁwfﬁ%01

are |ndep@nd@ﬁﬂlyﬂ5@1<5é@teewm )i éogn@lnﬁélywhmtg@rbg C1-Ce-

of hydrogen; 11k dr Wihyddky; together forma 5 to
7 menbered, sggatql’;%t e5 i

aturated ri.ng, opti naIIy
substit utRd LAFPEFSERIS r‘ﬁ‘ryoj‘ﬁ‘e%tmﬂ’r elbﬁarflcal?e% ﬁg‘%f‘?& amino;
two het eroat O&Eﬁlethﬂﬁﬁﬁ@ndenmh&lyhtﬁhﬁﬁi ed tﬂrmydbkircaqunylﬁmmo,
i s hydrogen or

0

whi b rmy be. SERPRharT g dhBE ATk At FA R pingridinos 1
or by hydr oxypyrRlidimyle senplolimpd resagth plp@azlndryl O- A1 NR’RY;
branched C - Go-paljf t 0

di et hyl am no@t bu oxyca%gﬁng?n %Qﬁg‘ﬂbg&o hen ¢ yl or 3
- al koxycar borpet Ylthmh@ww, cyano; pi peri di no; 1-
pyrrohidigyl anc[mrphol i no; 4-net hyI pi perazi n- | -yI

0- A® R4; 5A - 4 4- cay bpx f ur.an
t hi OEE en- l’fpmse%trs rPélfW VP ﬁa{%ef%ﬁtyred vritly Bwidlxgnd
6. The compounds according to claim 1, wherein

W  is—CH=;
X  is hydrogen; OR'; SR% (SO)R% (SO,)R? CH,-S-CH,-C(0O),-CH,-CHs;
CH,-S-(CH,),-OH or a group AI-Q;
A'  represents a C;-Cs-alkylene group;
Q is OR'; SR% SOR% SO,R% NRR% NHCH,CH,NR’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; (S)-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
Ql represents C;-Cp-alkoxy; cyano; carboxyl; C;-Cg-alkoxycarbonyl;
carboxamide; -CO-NR’R% C;-Ce-alkylsulfanyl; C;-Cs-
alkylsulfenyl; C;-Ce-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;-Cg-alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl;
2,3-dihydroxy-1-propyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or
Al-Q}
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Z represents Q Cs-al koxy, which are substituted with
pyridinyl. The conmpounds according to claim1, wherein

wWO0sALHS3 X i s hydrogen; OR1l; SR2; (SO R2; (SECi/R220044H1600

-S-CH-C(O -CH-CH; CH-S(CH)-OHor a group A*-Q
Al represents a C -C3-al kylege- group; Qis ORl; SR2;
SOR2; SO R2; NR R4; NHCHCH NR R4 or halogen; Rl is
selected fromthe group consisting of hydrogen; C

- C3-al kylr® Rt | ylare dhﬂ%ehﬂkrﬂhosﬂéwéd”fmﬁ hahle; group consisting of
2, 3-epoxy-1-qr | - - di hydroxy- 1-propyl ;
(S)-2,3-dihnggE§¥Pﬁéf 6§%§“¥,S-dihydroxy- 2- propyl ;

3- hydr oxy- 2- hgghtheryforhhy3 td 7 prepghydred, saturated or unsaturated ring,
2- met hoxyet hg T .y

3 b oyl IPAGRARY ssituted by a methyl group and contajping one or
QL r epr esent $WC he@roatpinsripderepdensly seketsd imam Nor-@;

- al koxycag Bapuloxybaphpxam de; -CO-NR R4; C

C al kyl sqF?gﬁyﬁxyE Pg ~alkylsulfenyl; QC

-al kyt sulféAnd and in case that Al represents an

- 1, 2- eg hyliePyridin-2lyldnethicdyy bﬁlﬁdim&ybnet@xy‘ & pyyidiroyylmethoxy.

NR R4; R2 I's dinethyl phosphonyl net hyl ;

2, 3-epoxy-|-propyl; 2,3-di hydroxy-I|-propyl;

27.2- di'meddmypounds actioeding tmeldinyé,net hyl or A*Q 1;- 40 -
R3, R4 are independently selected fromthe group

consi sting of hydrogen; C -Ce-aggél or together form
5 to A2:fediskloret4-[2dtydrayedosy] phermyat-dr(at(dwpyridiylmethyloxy)-

opt | 0[]51%:11 M—!ﬁ@ﬁ-h&&%ﬁfbr@?ﬂﬁnﬁﬁﬂMmﬁiMylWlH—imidazole,

cont al g one or two heteroatons, independently
selected fromN or ; is 3-hydroxypropyl;

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

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

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

a)  compounds of the general formula (VI)

2,
PR
S N
~ N
¥ G
~
Cl (VI)

or (VII)
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nis 1, and Z is pyridin-2-yl nmet hoxy;
pyridi n-3-yl met hoxy or pyridin-4-ylmethoxy. 7. The

weewpounes according to claimé6, PCT/EP2004/011600

2(2,6-dichloro-4-[2- hydroxyethoxy]phenyl) 4-(3-(4-pyri
di nyl met hyl oxy) -

phenyl ) -5-(2-[ 3- hydroxypropylan1no]pyr|n1d|n 4-yl)-N-1
H i m dazol e,

2( 2, 6-di chl oro-4-[ 2- hydr pxyet hoxy] phenyl ) - 4- (3- (3- pyri

di nyl met hyl oxy) - n
phenyl ) -5-(2-[ 3- hydr opyl am no] pyri mdin-4-yl)-N|

H i m dazol e, or
2(2, 6-di chl or o- 4-[ 2-Rydaxyet hoxy] phenyl ) - 4- (3- (2--pyri
dlnylnethyloxy)() N Cl
phenyl ) - 5-( 2- ([)&éwydr RXYPr oylzl '

erei bl a) of the

H i m dazol e. N SYS
conmpounds of cla

general forrmula (W X (Vl) or WL 41 - (V1) are
obt ai ned by oxidation of the €llfide group~@ﬁ)the

t hi oet hers, described by the general fornuf a (V) which
are obtai ned by N—deoxygenation of conpounds of the
general formula (1V) wher eby sai d conpounds of

t he generdf 9spiped Py pvﬂafawze Apthsi s g B\Bragp r‘ga@‘ﬁ ﬁ’éoeéhers’
conpound @it lyanegalerd @rmdla(() | )wi th a compound of
the general formila % 1) (i), and b) reacting said

conpounds of the fornmulae (VI) or (VMIl) with a
conpound of the fornula Y-N ']to gi ve the conpounds of

noljpyri mdin-4-yl)-N|
facture of the

(Vs

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

formula (IV)
cl
/S\( N X
| | X
_W

(Iv),

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

reacting a compound of the general formula (II)
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formula (1); and the substituents W X, Y and Z as
well as n having the significance given in claim1. 9.

wo@epass ti on, containing one or nore conpounB(EEPAS4/011600

clainmed in one of clainms 1 to 8 and suitable

adj uvants. 10. A pharnmaceuti-@al- conposition,

contai ning one or nore conpound(s) as clainmed in one
of clainse 1 to 8 as the_active ingredient(s) together
wi th pharmaceutically cept'gbl e adjuvants. 11. The
use of one or nore co as clainmed in one of
the clains 1 to 8 foHthe ction of nmedi canents
for the treatnent of dise ; iXh are nedi ated by
c-net kinase. 12. The Zofte or nore conpound(s)
as claimed in one of tﬁe claims 1 tdll for the
production of nedi canents for the treatnent of
cancer.- 43 - 13. The use of one or nore conpound(s)
as cl aiwiich dompiedef tid @he®l foriIB(IfIPr the treat ment
of cancer. 14. A nethod for the treatnment of cancer in
a patient, characterized by adm nistering to the
patient a pharnmacgufirsal ly gffective anount of one or
nore conpound(s) as cW-ine- in one of the clains 1 to
13. N

and

b) reacting said compounds of the formulae (VI) 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 given in

claim 1.

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

claims 1 to 8 and suitable adjuvants.

10. A pharmaceutical composition, containing one or more compound(s) as
claimed in one of claims 1 to 8 as the active ingredient(s) together with

pharmaceutically acceptable adjuvants.

11. The use of one or more compound(s) as claimed in one of the claims 1 to 8
for the production of medicaments for the treatment of diseases, which are

mediated by c-met kinase.

12. The use of one or more compound(s) as claimed in one of the claims 1 to 8

for the production of medicaments for the treatment of cancer.
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13. The use of one or more compound(s) as claimed in one of claims 1 to 8 for

the treatment of cancer.

14. A method for the treatment of cancer in a patient, characterized by
administering to-the patient a pharmaceutically effective amount of one or

more compound(s) as claimed in one of the claims 1 to 13.



