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Novel i m dazole derivatives and their use as

phar maceuti cal agents This invention relates to new
womaazelse derivatives and their pharnmaceuti calPCy/EP2004/011598

acceptabl e salts. The conpounds are protein-tyrosine

ki nase inhibitors, especially inhibitors of c-net and

src kinases and are therefore excellent therapeutics

for the treatnment of cancer. The invention also

rel ates to pharmaceutical conpositions which contain

these NEWvEAHRAMUSI@NaRFdsiand tﬁaﬁﬁ;esasfp%nhmuht%ﬁ% JROt

of cancer and cancer rel ated di seases. WO 96/ 1862

descri bes inhibitors of tyrosine kinases and c-net

Ki Tiais énwvénitioh ﬁlﬁesdﬁf ine@timi@azold derivatives and thelr pharmaceutlcally

2- hen | H1m
AL o N e B U By
unibhibitoahdfec-met and erian%ﬂld atedherefdre rscellbt thaspativs for the

b e@&txanH{‘ gf tc%?% t'ﬁ% ﬁ‘%?}gtg% QEO qefatds Ct' a&&a&«{utisc?l compositions

| nventi on av ant age an
i ithish coptginpthese pew cRmpayadsprdadive agents for nhyrtmgtrnent of cancer

klﬁﬁﬁﬁn&hqgmggq%e§@gublI|ty The present invention
therefore relates to new conpounds of the genera

formula ( )- 2 - wherein K L independently represent -
hywWiCogs MSGZBaie@@ﬁfés ithikitdrs of@tosmé kifased &d c-mietilnase which are

hy e[rjjx)r gl 2- (gg%hgﬂ% e?yl)-é-_ﬁ;hc#lylgaz ép}gﬁ? &%)8_}[1-1m1dazole

\/\ln(exa;npleM, r@pmds 6h). sHawever Cheg| shovenmfgocatie atdhfrhs P450
-%ﬁacﬁﬁz: -S(OR2; -S(O R2; -NRR4; -NH(CH)-NR R4
or aTogeﬁ;

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

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

Y

V4

HN

N)\l\\l ‘

formula (1)
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Rl is hydrogen; alkyl; allyl;
di met hyl phosphonyl net hyl ; 2, 3- epoxy-| propyl ;

WORY0sD4Gsdi hydr oxy- | - propyl ; PCT/EP2004/011598

(S)-2,3-di hydroxy-1-propyl; ,3 -dihydroxy-2-propyl; 3

- hydr oxy- 2- hydr oxynet hyl - - pr-apyl ;

2- met hoxyet hoxynet hyl ;

2,2-di methyl -1, 3-di oxol an-4-yl methyl or a group and QL
represents -G alkyl; -CN, -C(O H -C(O -alkyl;

-C?]S@RIR R4; -S-alkyl; -S(O-alkyl; -S(O -alkyl and

in case that Al representg an 1 2-eth n-__or

1By pgrReAdgR L AsPressn iy dragep: ogre %iaﬁ REY qag0-allr

i ndependent|ly represent hydrogen or alkyl; or R3 and

R4 _together with the nitrggen ato 0 which ey are
at¥ached fidrixdzogsni o 7 rftg??%'ered, é%%urat e'é((aﬁﬁ% -S(0)R%
unsat ur at eCH, - SCHM@b-CI$,-Chk 1 bSHL-SUIGH)L) SOH or a group A'-Q;
substitute b%{iPa nmet hyl group and wherein one

addi ti onalVHi't"Pogen- or oxygen atomis present, and
t he r eXni mepgsatton€,Gaiatiylaagbop; andns; R2 is al kyl ;

O e iy S RIS INOIRE: SOIRY NIPRIPIE-(CH,) NRR or
2, 2- di et Hyplogen3- di oxol an-4-yl methyl or Y is aryl or
het er g@r ylis MHr6§n@r AlAOtdNyNaHRShYIPH6PHoRfImethyl; 2,3-epoxy-1-
sub.stltuF ed one, hgc_) o[dilglh ee _tll nmes by (o) _(csl ;d;é:H_l_ ooyl
o5 - R5; ProRe) - N dibustisxy-) gropve; 506} diydrony-1-propy
SONE EMA oS08 S Qe
al kyl . o seftoyRbone Bl g %@%ﬁ%fﬁ?’%@aw@nﬁhﬂ or a
-0 al kyl qroupNR'-RY; and3 -
Q' represents —O-alkyl; -CN; -C(O),H; -C(O),-alkyl; -C(O)-NR’R%
-S-alkyl; -S(O)-alkyl; -S(O),-alkyl and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group, Q' is
-OH or -NR’R%;
R’,R* independently represent hydrogen or alkyl; or
R’ and R* together with the nitrogen atom to which they are attached
form a 5 to 7 membered, saturated or unsaturated ring, which is
unsubstituted or substituted by a methyl group and wherein one
additional nitrogen- or oxygen atom is present, and the remaining
atoms being carbon atoms;
R* s alkyl; dimethylphosphonylmethyl; 2,3-epoxy-1-propyl;
2,3-dihydroxy-1-propyl;  2,2-dimethyl-1,3-dioxolan-4-ylmethyl  or
A-Q5
Y is aryl or heteroaryl, which are both unsubstituted or substituted one, two
or three times by halogen; -CH,OR?; -R% -OR’ -NR°R’; -SR>; -S(O)R%;
-S(0);R%  -S(O)NHR%  -S(0),NHR’ -S(O)NR’R’; -S(O),NR°R’;
-C(O)NHR’; -C(O)NR°R’; or CNj
R’  ishydrogen; or
alkyl, which is unsubstituted or substituted with OH; -O-alkyl or
-NRR;
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with the proviso that not two heteroatons are
connected to the sane carbon atonm R6, R7

wonadspanident | y represent hydrogen or al kyl; or PRE/ER2@®4/011598

R7 together with the nitrogen atomto which they are
attached forma 5 to 7 nenbered, saturated or

unsaturated ring, which is unsubstituted or

substituted by a nethyl group and wherein one

addi t i onalwith theogreniso thiataoygen letamtomspre semiectedntd the same
t he remai nj %% ai;[orrs bei ng car bon atorrs Z i s hal ogen;

-OH, -Ca ?/IP met hoxynet hoxy

(2- rretR?oR etlhdegp)ldatﬂ%ﬂemé‘ﬁent hﬁdmm bi dkyleothoxymet hoxy;

met hyl endi oq6 584 Wnycl ethtef 'Vﬁﬁ{ bl Slidrpbt BN 'to Rhich they are

-O-al kyl, wherein t ‘y grou |s nsubstituted or
substituted amaﬁhﬁdpﬁmmda r?'y o 76’PCIB eGP Qﬁ‘i’(‘}tam| @hupsgturated ring,

unsubsti t ut %1@15 1s$iﬂ§§l§sltﬁlktte@6r mbsﬁﬂit a ¥Ry ©96p and wherein
et hoxy; neth &gll .0X and

2; and phar Hgp 5@%6’9 alﬂr %%e?satpﬁérl%d?rese?ﬁeand the
conpounds aqeﬂﬁﬁnmgatbmsﬂahmg ¢anbv@niton; show activity as
protei n ki nase i nhi bi tors in parti cul ar c-net ki nase

and src fam.| r osi ng. Ki nas i bit and

t%ref dt e beh"%,fég@gu ’ he t ent 8 rc’il seei‘g‘g@éxymethoxy;
medi at ed thy Sahélthbxy’dﬂmmﬁnkﬂhm@&gs Trhethiyhkiol yhoéthoxymethoxy;
tyrosi ne kina ort e i,n the

r)égul ation o‘fletggleﬁd’g ﬁ %é']téll %‘VBYII‘P ration by
phosphoryl atmg}kgzly Mgk die thé&ﬂdzm%ioxqf ipepdubdesit@ndr substituted
proteins. |na te activation of tyrosine kinases

is known to P Pgeﬂr in a variety of disease states

i ncl udi ng i rfenayTo®t Gklyich | BMuAsiRgtEed , orCNBbstituted by halogen;
methoxy; ethoxy; methylenedioxy; -CN; -NO,; or -C(O),H; and

n is 1 or2;and

pharmaceutically acceptable salts thereof.

The compounds according to this invention show activity as protein kinase
inhibitors, in particular c-met kinase and src family tyrosine kinase inhibitors, and
may therefore be useful for the treatment of diseases mediated by said tyrosine
kinases. The family of tyrosine kinases plays an important role in the regulation of
cell signaling and cell proliferation by phosphorylating tyrosine residues of peptides
and proteins. Inappropriate activation of tyrosine kinases is known to be involved
in a variety of disease states including inflammatory, immunological, CNS
disorders, or oncological disorders, or bone diseases. See for example Susva, M., et
al., Trends Pharmacol. Sci. 21 (2000) 489-495; Biscardi, J.S., et al., Adv. Cancer Res.
76 (2000) 61-119.

C-met mutations have been well-described in hereditary and sporadic human
papillary renal carcinomas and have been reported in ovarian cancer, childhood
hepatocellular carcinoma, metastatic head and neck squamous cell carcinomas, and

gastric cancer. C-met is also over-expressed in both non-small cell lung cancer and
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di sorders, or oncol ogi cal disorders, or bone diseases.
See for exanple Susva, M, et al., Trends Pharnacol.

waenes/02a15§ 2000) 489-495; Biscardi, J.S., et al PCTA®2004/011598

Cancer Res. 76 (2000) 61-119. Cnet nutations have

been wel | -described in heredit4+y and sporadi ¢ human
papillary renal carcinomas and have been reported in
ovari an cancer, chil dhood hepatocel | ul ar carci noma,

mesnaat adli hunigeahcandelle ik bsapsarolo eed Iprosatei tuamas, Siaced c-met

OBERS PRI g B Sy BT PSRy bR, vricus
c ainbibitiare strategien hoyeehetn emplayad dadthprapsatigally ttamget shis receptor

Sngﬁghﬁﬂgg%eappears to play an inportant role in
oncogenesis of a variety of tunors, various inhibition

strat egi es have been enployed to therapeutically

t arlgehsefdth&s bERMiAhg the RSt t}rbslas Rinaddhe niés EdrihAB&Eng tumor

of in |b|t|q8_the rgﬁeln- r osi ne klnaéfﬂg;net %ﬁ; linical

HPBE i39G FUATPD PP FF a0y FBAY h&E! (iosHmeRisinPregtinic

meaxpetimiehtsogu ibouaadgpy R ki ali, jaNatxParcenBist. D1((@990):1548-1556;
der, , . fr | 1

VSR g ety ggb, Bhvgsr 95, A9 ss2BFR TonBka, s GabThes. &1

56@081)751FgaReRMandR;, eCalndeelRéiol. 183 (3000D102378)88).7524;

wang, R, et al., . Cell Biol. 153 (2001) 1023-1033).

The conpounds of the present, invention are inhibitors .

of Lhs earapennds o $hepresens dmeentign 9ee ryibifors pf profgin tgragin kinases,

Srfépé@a[ﬂy' of JS—lnit R Sa%?hsraffﬁfmﬂ%ktiﬂdﬁét @ﬁg rrtﬁ%}bﬁléﬂ&@%f B& used as active

active agents in e ventiop .an era  q o1

i ERE B e s atiop arie, fRFr g, 8k d5eases, Megipied, Py said kinases; for

t r ansplatrinspking c¢jecdion, inflhhamavatydsowdb sypelromyudieamatoid arthritis,

r heunat. oi rtheitiS..: I asi . nQs| I C

- SEHTRNEFoRmbls Slei 3L, RphEERLS RS PG stoke

0SostenPOr &, eancerasébenigmbypesplagizs. hyper pl asi as. Obj ect s

of the present invention are the conpounds of fornula

(1). and pharmaceutically acceptable salts_and their
enéhlefité nef ithe f prepgnt NeNtRTE ¢ axeopopounds of }ormula (I) and

pharmaceutically acceptable salts and their enantiomeric forms, the preparation of
the above-mentioned compounds, medicaments containing them and their
manufacture as well as the use of the above-mentioned compounds in the control
or prevention of illnesses, especially of ilinesses and diseases mentioned above or in

the manufacture of corresponding medicaments.

As used herein, the term "alkyl" means a straight-chain or branched-chain saturated
hydrocarbon containing from 1 to 6, preferably from 1 to 4, more preferably from 1
to 3 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl, 2-butyl,
tert-butyl, n-pentyl, n-hexyl as well as their isomers.

A “C;-Cs-alkylen group” as used herein represents a bivalent saturated linear or
branched hydrocarbon having 1, 2 or 3 carbon atoms. Preferably said C,-Cs-alkylen
group is linear. Examples are a methylene-, ethylene-, propylene- or isopropylene

group.
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t he above-nenti oned conpounds, nedi canments cont ai ni ng
them and their manufacture as well as the use of the

wahos@4omsmt i oned conpounds in the control or pPevERRI0ON11598

of illnesses, especially of Illnesses and di seases

menti oned above or in the manufacture of corresponding
medi canents. As used herein, the term"al kyl" neans a
strai ght-chain or branched-chain saturated hydrocarbon

c Ghtieateminn@urflf @asuked hefkin dewdter aldl o 10 oreniberad monwwroe bicydlic,

D b Rislisoh ﬁrg%%a;eag PR cRRy, GHES R Preferably

teﬂatd‘hmlygroum-lﬁ)plnﬂrv-, n- hexyl as vveII as thel r
|soners A C -C3-al kyl en group"” as used herein
ﬁﬁesents a bivalent saturated |inear or bragﬁﬁ
€0 EBFH ORELETRYTTh g a3 usest herepy dgpefesigondo 18y BregibgERdy mono- or

Sﬂbl@'yc@l': Gromakiy |h?<ﬂ1rog£1<b@ﬁ rirf, Iw*h@ft@{ on@ﬁﬁtﬂr&ﬁré&[ Breferably one or

nmet hy Ie et h e- 0 ene- or |so p

or B Cba atoptnag i sepord by Sy AR (T ROF cExaales are

t ofuiy, theenydrgdraiynsoxanolyl,rintydadoly, p)&[dthiylrnmdmyl benzofuranyl,

hyd 8, enyl, naphtyl or
eg§F%9%g%P%?%gI§&%ggl SEﬂﬁad&group i's phenyl. The

tern1 heteroaryl " as used herein denotes a 5 to 10

mrﬂ?ﬁ&g& ARARS firir, GMthE bréﬁfﬁf@abf fz,dmédr ocarbon ring,

wherei’h on two or three, preferably one or two

car bon atons may be replaced by nitrogen, oxygen or

SUA# efbo e b thePr&ehtinyéntionire BythpoldsoBkdtmula (I), wherein

i soxazol yl, imdazolyl, pyridyl, pyr|n1d|nyl

benzof uranyl, indolyl. Preferably said heteroaryl" i's

pyKi@ylme'Hdhﬂbehkmmmans quorine chl orine, brom ne,

oryi odi.ne. di of, e vent i
corrpounas of fd%%'u aﬁ%m) V\,here Bﬁﬁ a@l&yllg% %QQU@SEI?uted by
chlorine; X +@Hhydrogen; alkyl or -0 alkyl, mh|ch

al Y2 2 QYRS s Aefn&iHbRbkstaubied by

physiologically acceptable salts thereof.

Another embodiment of the present invention are compounds of formula (I),

wherein

K,L are both chlorine;
X is hydrogen; alkyl or —O-alkyl, which alkyl groups are substituted by
—OH;
Z is halogen or ethynyl;
Y is phenyl, which is unsubstituted or once substituted by halogen;
-CH,OR’; -R% -OR% -NR°R’; -SR’ -S(O)R’; -5(0),R>; -S(O)NHR>
-S(0),NHR’;  -S(O)NR°R’;  -S(O),NR’R’;  -C(O)NHR’;
-C(O)NRR’; or CN;
R’ is hydrogen; or
alkyl, which is unsubstituted or substituted with OH;
-O-alkyl or -NRR’; with the proviso that not two
heteroatoms are connected to the same carbon atom;
RS, R” independently represent hydrogen or alkyl;
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-OH, Y, Z and n are as defined above; and

physi ol ogi cal |y acceptable salts thereof. Another
i nvention are conpoBQU&EP2f04/011598
formula (1), wherein K, L are both chlorine; Xis

hydr ogen; al kyl or -Oal kyl, v ch al kyl groups are
substituted by -OH, Z is halogen or ethynyl; Y is
phenyl, which is unsubstituted or once substituted by
hal ogen; -CH OR5; -R5; -OR5; -NR R7; -SR5; -S(O R5;
-3{0) Fi% -;‘,gh&lHRS; -S(O NHR5; -S(ONR R7; -S(O NR
R7, -C(ONHR’5; -C(ONR R7; or CN; R5 is hydrogen; or
al kyl, which is unsubstituted or substituted with OH;
- %}?alrﬁﬁkeu@ircallj\ﬁc fablMA{ thdGofPr OVi sO that not two

het eroat ons dre connected to the sane carbon atom RG,
R7 i ndependently represent hydrogen or alkyl;- 6 - n

i SSukh cappophas aretaukhmplet y acceptabl e salts thereof.
Such conmpounds are for exanpl e:

2- (2, 6-dichl orophenyl ) -4-(3-bronmophenyl)-5-(2-[4-(2-di
et hy1,6xdichdebpbeny)) -plid-bydraophamlyl ) -5-(2-[4-(2-diethylamino-

4gY@W@ﬁaﬁ%ﬂkﬁﬁi@%@ﬁﬁ'81?%‘16%%1%3/| )-5-(2-[4-(2-d

I et hyl am noet hoxy)
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-diethylamino-
ethoxy)phenylamino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-hydroxyethoxy)phenyl-
amino|pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-dimethylaminophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-hydroxyethyl)-
sulfamoyl)phenylamino]-pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
hydroxyethoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4~
methylsufinyl-phenylamino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-
hydroxyethyl)-sulfamoyl)phenylamino]pyrimidin-4-yl)-N-H-imidazole,



phenyl am no] pyri m di n-4-yl)-N H i m dazol e,

2- (2, 6-di chl orophenyl)-4-(3-chl orophenyl )-5-(2-[4-(2-h
wedo@sgetsihoxy) phenyl ami no]j PCT/EP2004/011598

pyrimdin-4-yl)-NHimdazol e,

2- (2, 6-dichl orophenyl ) -4-(3-ciorophenyl )-5-(2-[4-dine

t hyl am nophenyl am no] pyrimdin-4-yl)-N Him dazol e,

2- (2, 6-di chl orophenyl)-4-(3-chl orophenyl) -5-(2- [4-

(242, ézhdtﬂ{mibphgm»ﬂ)qw(;—chbmd)}f}&nply{%(ﬁefw Zdiettofaminoethoxy)-

Z%Hgl gmqﬂﬁgyﬁqf 4_"31 oxymet LprﬁenyI) 4- (3-chl orophen

yl)-5-(2-[4-(2-

di ?(i‘?'d@éﬂl&%ﬁh&lﬁ%ﬂ (RRERYSHEPOI VS [ B sneh- N H 1 m
2-quping | pyrinidisr-6-vh)-Nydrigiganeleny | pheny! ) - 4- ( 3- chl or ophen

yI) 5-(2-[4-(2- hydr oxyet hoxy)-phenyl am no ]

az .|l e
D i Bh b S e BN A oo or o
p henipio) pybingidir-4-y)2N-H-imidazole,
di et hyl am noet hoxy) - phenyl am no] pyrimdin-4-yl)-NHim
i dazol e,

2-3-,6-datibioriophenyld-§-24-ishlorepheayiicx (2 phethykjphenyls- chi or o
PRERYL) Opy"f‘m(uau{ 4—)71 ]ﬁ‘)ﬁhﬁ&{zlo[}w - phenyl am no]

pyri m H1 m dazol e,
2-(2, 6- dlchloro 4-[ 2- hydr oxyet hoxy] phenyl )-4-(3-chloro

pr@m/@dlcf}ﬂ&r% Béhy{)Ni—((?-'ethyn lphenyl) -5- ( -[4-(2- d1ethy1am1no-

hyd&gxggj n& n?oipyggj(q lﬂ%éjﬁﬁﬁ]@ yr| mdin-4-yl)-N

-4-(4-chl orophenyl) 5- (2- [4-(2-diet hyI am noet hoxy) -

p“%? SR B it b B AT B Bromrsthons,
mlmﬂlPMU]m@f‘l AV-fl-imidayol N—dfl—l m dazol e,

2 (2 6- di chl orophenyl ) - 4-(4- chlorophenyl) 5-(2-[4-neth

ox phe Iamno yrimdin-4-y Him
g@@fywethompltqwbr%&éﬁhymﬂp]senyw (2-[4-(2-
[ 4d1@lﬂ1bﬁiiﬁﬂd§@l%ﬂ:y§”ﬁh@ﬂ}lammo |pyrimidin-4-yl)-N-H-imidazole.

Another embodiment of the present invention are compounds of formula (I),

wherein

K,L are both chlorine;

X is hydrogen;

Z is halogen;

Y is phenyl, which is substituted by -NR°R’, wherein

RSand R’  together with the nitrogen atom to which they are attached

form a 5 to 7 membered, saturated or unsaturated ring,
which is unsubstituted or substituted by a methyl group and
wherein one additional nitrogen- or oxygen atom is present,

and the remaining atoms being C-atoms;
n is 1; and

pharmaceutically acceptable salts thereof.
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pyri mdin-4-yl)-NHimdazole, 2-(2,6-dichlorophenyl)
-4- (3-et hynyl phenyl )-5-(2- [4-(2-diethylam noet hoxy)

woheosyuensi no] pyri m di n-4-yl)-N Him dazol e, PCT/EP2004/011598

2- (2, 6-dichl orophenyl ) -4-(3- ethynylphenyl) 5-(2-[4-(2-
hydr oxyet hoxy) -
phenylanlno]pyrlnldln 4-yl) - N—H—|n1dazole or

2- (2, 6-dichl oro-4-[ 2-hydroxyet hoxy] phenyl ) -4-(3- et hyny
| phehyebinpdunds 4rd f¢r2xample:
di et hyl am noet hoxy) - phenyl am no] pyri m di n-4-yl)-NHim
i dazol e. Anot her enbodi nent of the present invention

ark (boidlerasheayDF énldnshlerephenylitbetZe i merphalinepbenyir

cmrﬁﬁlbmrmﬁidirmlw)drqoeqﬁudéolesohal ogen; Y is phenyl,
which i's substituted b - NR R7, wherein R6 and R7

together with the nitrogen aton1to whi ch they are
at1-gnbdichl @ophényd)-4-03-Chivesileneld,5- ©af4mak Hﬂophenyl—

unsalu ated .rij ch.i S substltute
suaﬁgllnl éia‘dﬁy‘*%”rﬁjfﬁ;}fn %?8 p and wherein one
addi tional nitrogen- or oxygen atomis present, and

th
Engtﬁgmkﬁbg&lﬁ?a'ﬂgé'cg%'t e(e;lt gg\? fon aIJe ccgmp(ﬂg%_s (gugoﬁmula D,

phar maceuti ca there
coMpeiRds are for exanpl e:
2- (2, 6-di chl orophenyl ) -4-(4-chl orophenyl)-5-(2-[4-norp

2368 G F ChIGRBBRERRE) - 4- (3- chi or bphenyl ) - 5. 2- [ 4- nor p
haXi nopbeny| tadireh;
Z is halogen;
Y is heteroaryl, which is unsubstituted or substituted one, two or three
times by halogen; -CH,OR’; -R% -OR% -NR°R’; -SR% -S(O)R%
-S(0),R% -S(O)NHR’ -S(0),;NHR’ -S(O)NR'R’; -S(0),NR°R;
-C(O)NHR’; -C(O)NRR’; or CN;
R’ is hydrogen; or
alkyl, which is unsubstituted or substituted with OH;
-O-alkyl or -NR°R’;
with the proviso that not two heteroatoms are connected to
the same carbon atom;
RS, R’ independently represent hydrogen or alkyl; or
R® and R together with the nitrogen atom to which they are attached form a
5 to 7-membered, saturated or unsaturated ring, which is
unsubstituted or substituted by a methyl group and wherein one
additional nitrogen- or oxygen atom is present, and the

remaining atoms being C-atoms;
n is 1; and

pharmaceutically acceptable salts thereof.

Another embodiment of the present invention are compounds of formula (I),

wherein
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pyrimdin-4-yl)-NHimdazole. Another enbodi nent of
the present invention are conpounds of fornmula (1),

wohersauoisK, L are both chlorine; X is hydrogenPCI/EP2004/011598

hal ogen; Y is heteroaryl, which is unsubstituted or
substituted one, two or three 494nes by hal ogen; -CH
OR5; -R5; -OR5; -NR R7; -SR5; -S(OR5; -S(O R5;
-S(ONHR5; -S(O NHR5; -S(ONR R7; -S(O NR R7;

- @) NHRe5; bathchlNEnR7; or CN; R5 is hydrogen; or
alxyl, jhi chyjgompsubstituted or substituted with OH,
-Qalkyl or -NR'R/; with the proviso that not two

hef er odif ons BAlegeBonnected to the sane carbon atom R6,
R i ndei@ende;};}&idynﬂ,%eﬁ RNinstysi 998 Br Qibsattyd by AkylR6
and R7 togetHer With the nitrogen atomto which they
are attached forma 5 to 7-nenbered, saturated or
unsat uriat ed L;iang, which is unsubstituted or
substituted by a nethyl group and wherein one

addi tional nitrogen- or oxygen atomis present, and

t rEharmaedutically aateptablbsiltathe®eaft ons; n is 1; and
pharmaceutically acceptable salts thereof. Another

enbodi mnent of the present invention are conpounds of
f cYaehiagomppund is for example:

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-pyridinylamino] pyrimidin-4-
yl)-N-H-imidazole.

Still another embodiment of the present invention is a process for the production of

the compounds according to claim 1, wherein

a) compounds of the general formula (VI)

(VD

are reacted with a compound of the formula Y-NHj to give the compounds
of formula (I); the substituents K, L, X, Y, Z as well as n having the
significances given above; and wherein

the compounds of formula (VI) are obtained by oxidation of the sulfide
group of the thioethers, described by the general formula (V)
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wherein- 9 - K, L are both chlorine; X is hydrogen; Z
is halogen; Y is pyridinyl, which is unsubstituted or

weubstouested by alkyl; n is | ; and phar maceut PCalEP004/011598

acceptabl e salts thereof. Such a conpound is for
exanpl e: -10 -

2- (2, 6-di chl orophenyl)-4-(4-chl orophenyl)-5-(2-[4-pyri
di nyl am no] pyri mdin-4- yl)-NHimdazole. Stil

anot her enbodi rent of the present invention is a
process for the productiqgn le#| the conpounds accordi ng

to claiml, wherein a oifpounds of the gener a
ed with a conpound of the
he~sonpounds of formula (I);

formula (VI) (VI) are
formula Y-NH2 to give

the substituents K L, X Y, abll welK as n having the
significances giv i b the conpounds

of formula (VT) .are~pbt atped X gn of the

sul fi de group of the hhlo hed-Ry t he

general formula (V)-N10.~» pré conpounds of
formula (V) are obtained by N-dequgenatlon of

compounds of the general formula (1V) 15 (I\)), and

sai d conmpounds of the general formula (1V) belng

obt ai nesthdrgby the compounds of formula (V) are obtained by N-deoxygenation

of compounds of the general formula (IV)

Iv),

and said compounds of the general formula (IV) being obtained by

reacting a compound of the general formula (II)

0 K

L (I,

with a compound of the general formula (III)
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reacting a conpound of the general formula (I1) 20 K
() with a conpound of the general fornmula (Il11)- 11 -

weoelnisjo401s0l at i ng sai d conpounds of fornula (1) PETmEREOME11598

reaction mxture, and c) if desired turning theminto
a pharnmaceutically acceptable1lsalt by addition of

sui tabl e aci ds or bases. Conpounds of the genera
formula (1) can be prepared by reacting a conmpound of
the general fornula (VI) with an amine Y-NH , wherein
K, L, X, Y, Z and n.haye the significance as defined
herein before, at aNteme (be in the range of 100 to
250C and subsequeq%#;sol [ of said conpound.
Preferably stoichy I C grfoum xcess of said
am nes are used.|The reactlion cf zagrned wi t hout
solvent or in a solven%gﬁkNe N- e pyrrolidone,

di oxane, di net hoxyet ha or tol uene and by
conventional heating or heating in a nigrewave
reactor. Y-NH W Conpounds of the generaf formul a
(VI') can be obtained by oxidation of the sulfide group

A ST T S T T

formula (VT) oxone(tn) is preferably used but 3-

f E‘Ji) g g? ﬁg Eigﬁ%?l%ﬁrgﬁg i‘gﬂeéfr(\gr?t% fsa o}?f&ﬁi@%u(%calg}za&eﬁgﬁe salt by addition

of suitable acids or bases.

Compounds of the general formula (I) can be prepared by reacting a compound of
the general formula (VI) with an amine Y-NH,, wherein K, L, X, Y, Z and n have
the significance as defined herein before, at a temperature in the range of 100 to
250°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 N-methyl pyrrolidone, dioxane,
dimethoxyethane or toluene and by conventional heating or heating in a microwave

reactor.

L Y-NH,

Compounds of the general formula (VI) can be obtained by oxidation of the sulfide
group of the thioethers, described by the general formula (V). For the synthesis of
the sulfones of the general formula (VI) oxone™ is preferably used but 3-

chloroperbenzoic acid works as well.



can be obtai ned by N~deoxygenati on of conpounds of the
general fornmula (1V). This reaction is preferably
woanesioedisout usi ng ethyl bronpacetate in the pPeSERZ®4/011598
of triethylam ne (Sonei, M, and Tsuchiya, M, Chem
"Pharm Bull. 29 (1981) 3145- .3357). Alternatively,
this reduction can be achi eved by the use of
triethyl phosphite in dinethylformanm de. A conpound of
t hEhghivetledrs ithagérerdlifMimdafVpe obt ai ned by reacting a
conpound of the general fornmula (111) wth a conmpound
of the general formula (11), wherein the substituents
K, L, Xand Z as well as ]have the significances as

defi ned herei nbefo nreaction is a condensation

and is preferably 2d out in the presence of

anmoni a, using mnet ich are known for other

al dehydes. - 13 - Il 1V A further

enbodi nent of the inventi t hefuse of a conpound

of the general dormpa (LI), Whereln the substiyuents

K, LandXha’(et\T’éél\Mlnc def i ned

her ei nbefore, for khe anuf Bict ur ¢ Lmpound of the

general formula ( 5" descri bed ™™g

above-mentioned process. Forma (1) represents

2- phenyl - 4- phenyl -5- (4-pyrimdi nyl ) -1 Him dazol es

whi ch are the tautoners of

5. Ce [ - | Heiem

sobh TR AR B dtab PG dund e T e ormula (V).

noReineeaation é praferaidy careigd ont using atigbbisingoaseigteiotthe presence of

t e HRIRinA (SoB&! M.05nd TuchiPASRL ] CRem THEr£OBRAUNGIS1 o} ) 3145-

t he gener al fOfnﬁha (,) .can ‘contain Sge or sever.al .

c h?I»]TSgP termatively, 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
the substituents K, L, X and Z as well as n have the significances as defined

hereinbefore. This reaction is a condensation and is preferably carried out in the

presence of ammonia, using methods which are known for other aldehydes.
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and can then be present in a racemc or in an
optically active form The racenmates can be separated

weaceoewsridirsg to known nmet hods into the enanti omePET/EP2004/011598

i nstance, diastereoneric salts which can be separated
by crystallization are fornmedigromthe racemc

m xtures by reaction with an optically active acid
such as e.g. D or Ltartaric acid, mandelic acid,
maligacig, lactic acid o 'awohorqylfonlc aci d.

Alte ely separation Wr enanti omers can al so

be, a€ by u3|ng chr93a$ Qn_eki r al NH,OAc
HPEC- ph gh o? : he >
compou ng to the pr v exicH ,COOH

salts. The term' pharnaceutlcally acceptable salt" as-

14 - used herein before refers to conventi ona

aci d-addition salts o F‘se Ihddition salts that retain
n

the biol ogi cal effecth&pness and properties of the
conpounds of f oy and are forned from suitable
non-t oxi ¢ organ i norgani c acids or organic or

i norgani c bases. ~Ie aC|d addition salts include

hydr ochl ori c. aci hyc obr aci d, hydroi odi ¢ acid,
sul furic aef sRasphori c aclMl and
-se #ngV' gr-exgani ¢ aci ds such

nitric acid, afid th
as p-toluenesuN o %%Q 3 gic acid
nmet hanesul foni ¢ aci d, al ik acrd, succinic acid,
citric acid, malic aC|d | actic aC|d, fumari c acid,
and the like. Sanple base-addition salts include those
derived from anmoni um potassium sodi um and,
nponi u r oxi des uch as for exanple
? ggt T 7 @ﬂsﬂm tuﬁg\g g!F‘B‘?H"’d)é‘ ISTﬁ%uafh eampouncrir%f the general

mlﬁtfhuléé(ﬂl OWh@Em&hB atsstidgeitd KEBlané 0ok Abe §1gn1<ﬁcanc%s as defined

o7 tiakdbe, Zor e R OF b SRt B0 Sty amele (@ as

ardtscrﬂn&tdlmﬂhe aboabinientipnedygreesscopi city, flowability
and solubility of compounds (see, e.g., Ansel, H , et.
Phar maceuti cal Dosage Forns and Drug Del i ver

Syliﬂr@l%a (Iprepresgnts I-phasi-2-phenyliDét-ardmidigp)-1kbimidazoles which
are the tautomers of 2-phenyl-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 general formula (I) can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
Alternatively separation of the enantiomers can also be achieved by using

chromatography on chiral HPLC-phases which are commercially available.

The compounds according to the present invention may exist in the form of their

pharmaceutically acceptable salts. The term “pharmaceutically acceptable salt” as
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The activity of the conpounds according to this

invention as inhibitors for the src-famly tyrosine
waizoagasisand c- met ki nase can be assessed by uBCIEPR(ee/011598

foll ow ng assays. SRC-Inhi bitor-Assay Paraneters:

Reaction m xture: ATP M Peptide-(Ro + Jal 33-Ro): 10 nM

Jal 33-Ro 196 nM Ro 9.8 nM PT66 230 ng/m Assay buffer:

4 M Md 2 TCEP 50 nM HEPES 0, 1% Tween20 p 7.3 Enzyne:

2. dsedUhetein bEfore tefidis o tarventional a2id-additiomsald.of Dasevhddition salts

AL AR (0 el Wi

Eudvarobare fainhedcoomsnisalde hgn-dexic begah®)or iReygenidesids Roorganic or

N"i'nbf%hﬁfcﬁia@és‘. Sxmﬁe%gd—gdﬁﬁgﬁ Kalfs KickdNHh30 9 derived from inorganic
acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid,
sulfamic acid, phosphoric acid and nitric acid, and those derived from organic acids
such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid,
succinic acid, citric acid, malic acid, lactic acid, fumaric acid, and the like. Sample
base-addition salts include those derived from ammonium, potassium, sodium and,
quaternary ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. The chemical modification of a pharmaceutical compound (i.e., a drug)
into a salt is a technique well known to pharmaceutical chemists to obtain
improved physical and chemical stability, hygroscopicity, flowability and solubility
of compounds (see, e.g., Ansel, H., et. al., Pharmaceutical Dosage Forms and Drug
Delivery Systems, 6th ed., (1995), pp. 196 and 1456-1457).

The activity of the compounds according to this invention as inhibitors for the
src-family tyrosine kinases and c-met kinase can be assessed by using the following

assays.
SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5uM

Peptide (Ro + Jal33-Ro): 10 pM
Jal33-Ro 196 nM
Ro 9.8 uM

PT66 230 ng/ml

Assay buffer: 4 mM MgCl2
2 mM TCEP
50 mM HEPES
0,1 % Tween 20
pH 7.3

Enzyme: 2.5 U/ml
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Jal 33-Ro: Jal 33-G Am nocaprylic

acid-A-E-E-E-1-Y-GE-F-EA- K-K-K-K-CONH , wherein

woab@d40154 Li ght Cycl er- Red 640- N- hydr oxy succi RCWE®2004/011598

ester ; whereby both peptides were synthesized by an
opti m zed solid phase peptidei1synthesis protoco
(Merrifield, Fed. Proc. Fed. Amer. Soc. Exp. Biol. 21
(1962) 412) on a Zinsser SMP350 peptide synthesi zer.
Shimhflhitor: t he pepti de wmsxa§$ahbled on 160 g (22.8 nmmo
scal e) of a Rink-Linker ?fmfd pol ystyrene solid
phase by repeatedly conjuga ing an twenty fold excess
of Matdriabaci ds each protected by tenporary piperidine
| abi | e Fnoc- and pernanent acid labile tert- Bu-, BOC
nd Ot ert-Bu-groups, de endln on the side chain
_. ‘--,. :um:-nnc rs --Af. gn(fgr KecKpas

Nt er mi nal addi ti onal | y edf&ﬁtSﬂ&Edﬁ;W’ﬁﬁ@PT@@EﬁQ/\llom
aci ds Am nocaprylic acid and g%¥0|n AftE; @ﬁg age of

the N-termnal temporary prot &8t FOmsroRy avadable); [
attached and protected peptide was |abeled with a 1.5

f g unt Li ght Cy I ¢ Red 1640- NaydroXy o + &

OIL A de géter (purc AE EG‘égc(L#@% Aﬁ%&ﬁc% CONH,

Gnﬂﬂd) and triethylam ne. After 3 hrs. the resin was
washed wi th Di net hyl f ormam de and | sopr opanol untll
the eluates of the blue resin got col our]ess.

fully proteckdt-8Ad | alsdbdb- é%’ﬁ‘?@ﬁr%@ﬁe@#@vﬁﬁ ¥ dmE-F-E-
the solid phase and rehgaxel- Kmva@ewa@Ireim@m is nghtCycler-

CFi 11 uor acet! o acid 1698 ELRrOdroRisBpSm YA Teini so

and 5% Water. The substrate was finally isolated by a

preparative v(zﬁéf«%ysl?otﬂ tf)%ﬁt?d Rk antcﬁgs{zgé‘ Hf o ‘optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 (1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembled on 160 mg (22.8 pmol scale) of a

Rink-Linker modified polystyrene solid phase by repeatedly
conjugating an twenty fold excess of aminoacids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and Otert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-
hydroxy succinimide ester (purchased by Roche Diagnostics GmbH)
and triethylamine. After 3 hrs. the resin was washed with
Dimethylformamide and Isopropanol until the eluates of the blue
resin got colourless. The fully protected and labeled peptide was
removed from the solid phase and released from the permanent
protecting groups by treatment with a mixture of 80% trifluoracetic’
acid, 10% Ethanedithiol, 5% Thioanisol and 5% Water. The substrate
was finally isolated by a preparative reverse phase HPLC purification.
The purification yielded 12.2 mg RP-HPLC single peak pure blue
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The purification yielded 12.2 ng RP-HPLC singl e peak
pure blue- 16 - material (lyophilisate). The identity

woasospaosen by MALDI nmass spectroscopy [2720. OPCT/EP2004/011598

Enzynes: Upstate Lck (p56 , active), Upstate Src (p60

, partially purified) were purghased from UBI.

Ti me-resol ved Fl uorescence Assay: Reader: Perkin

El mer, Wallac Viktor 1420-040 rultil abel counter;

Li qui d handmateia ybtophilisBel Kitenideotityt wrs pBhvemelky 2OQ0D] mass

ATP, Tween 2 urchased from Roche

Mol ecul ar Qecﬁ%%gzwﬁ@o and MhC were purchased

from Merck Eurol ab, TCEP was purchased from Pi erce,

3 tLd. 1o k c t “BYat: rified
N R R e
pre-i ncubat é@WB‘t‘r@@e mgBlisc in agqueous sol ution

with correspondi ng amounts of inhibitors accor di ng to

SE: S i nvEntl gg Then tEhe pggs%%ﬁ%kgtm%ﬁt@alﬁﬁt '\éﬂt 3420 _040

Peptiliithe clasodn feF:d6quid el n dlidpseystann Bedinao GgultefBomek 2000.
proceeding of this reaction is imediately noni tored

using time resolved fl uorescence spectroscop%
s WP Biveenid, HEBES were perdhased fiem Rads Melegd laﬁhem@cal& MgCl,

0 Qﬁ'lﬂ'l\@?élz fv&e?ﬁ%ﬁﬂ%ﬁas@& &olnh Mbr&l@ﬁlﬁ%laBYT@EP Ms ﬁufBBHséd' R Pierce,

ﬁ[%r8¥%ﬁelbowzg@nmﬂlgrgscwRq§s gqsqyaqpu(l)cr:%@%ifrlromsﬁ’afcon

Assay Description:

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with
corresponding amounts of inhibitors according to this invention. Then the
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The ICso-values can be obtained from the reaction rates by using a non-linear curve
fit (Excelfit).

Results:

Example ICso src [uM]
H3.1.1 0.0244
H2.2.1 0.0005

H1.1 0.0067
H2.14 0.0233
H2.1.3 0.031
H4.1.2 0.0333
H2.3.2 0.3306
H2.3.3 0.0067
H2.3.1 0.0016
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H2.1.4 0.0233 H2.1.3 0.031 H4.1.2 0.0333 H2.3.2 0.3306
H2.3.3 0.0067 H2.3.1 0.001617 - G net-Inhibitor-

woe@Ey4018ssay principle CGnet is a typical tyrBeeTme2004/011598

ki nase which is involved in netastasis,
proliferation/apoptosis and angi-ogenesi s of tunors.
The assay is an ELI SA type assay neasuring the
phosphoryl ati on of c-met using a phospho-tyrosine

speci fic anti body. Cell lysate of human col on
qéﬁl 9 known for its high content of cnet
|s boun el s of a microtiterplate (MIP) via

an anti-hHG- receptor anti body (anti-hHGFR).
ATksspppaRbgley! ation of c-nmet is detected in presence
or absence of the test conpounds by using a
phospho-tyrosi ne mouse 1gG and a PCD | abel ed goat

artt:4méf0 use al gigpilel egtosie Skimhem whikhnds t i@vobleds SinC aetastasis,

rate TMB, absor t|o at 45Q.nm 620nm |
oo ERSTHEPAE WD DR O g™ crra 8. ELISA type
PI m@sme%nwglthe pbbspdioyylanmn pf atreat YsMGNC)phospho-tyrosine specific
?’ idin-coated mcrotiter plates Cell
I | ne

Lysate: HT29 (ATCC HTIB-38), human col on
adenocar ci noma (confluence: 2.5xI G cells/cnR) are

VeS e sapd thLPr§§1 é’d]gn h&‘&ﬂ)@?&ﬁﬁ)nﬂ H'FZé—Kﬁd)ﬁn Rﬁf {t&hi Qf)nt%gt of c-

mn on i ce. gern is coll % lute
TBZEt ]LS <the i ?(P éiﬁﬁr‘?tﬁq atﬁil M |]|) tvllao@‘é ADE GF receptor
St:ﬁftibddﬁ‘(antﬁﬁH@FR) ATP-phosphorylation of c-met is detected in presence or

absence of the test compounds by using a phospho-tyrosine mouse IgG and a POD

labeled goat anti-mouse IgG detection system. Using the classical POD substrate
TMB, an absorption at 450 nm/620nm is used to calculate enzymatic activity.

Materials:
Plates: 96-well polystyrene plates (NUNC) streptavidin-coated microtiter plates

Cell line/Lysate: HT29 (ATCC  HTB-38), human colon adenocarcinoma

. (confluence: 2.5x10° cells/cm?®) are washed with PBS and incubated with Lysis
buffer for 10 min on ice. Supernatent is collected and diluted with TBS. Lysate is
shockfrozen in liquid nitrogen and stored at -80° C)

Reagents (all working solutions are kept at 4° C, unless stated otherwise):

anti-hHGEFR detection stock solution: 50 pg/ml (R&D Systems, Cat.No. BAF 358)
antibody final conc.: 1 pg/ml

p-Tyr (PY99) mouse stock solution: 200 pg/ml (Santa Cruz Biotechnology,
monoclonal IgG2b Cat.No. SC-7020) final conc.: 0.2 pg/ml

goat-anti-mouse IgG: 2 ml (BIO RAD, Cat.No. 170-6516)
(H+L)-HRP Conjugate; final conc.: 1:2000
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Reagents (all working solutions are kept at 4 C,
unl ess stated otherw se): anti-hHG-R detection stock

weoeabostuerss 50 ng/ M (R&D Systens, Cat.No. BAF BEBXEP2004/011598

anti body final cone: 1 ng/m p-Tyr (PY99) nouse stock
solution: 200 nmg/mM (Santa G 1&- Bi ot echnol ogy,

nmonocl onal 1g&b Cat.No. SC 7020) final cone: 0.2
ng/ M goat-anti-nouse 1gG 2 nl (Bl O RAD, Cat. No.

1 Blodkiigiy eagbhitt RodHRDiggmystugatmbH, CatNoddh2589 ToBIIISA dilgted

g Reagent: Roche Di agnostics GrbH, Cat. No.
12155991%;&33{% ELI SA diluted 1:10 in TBS ATP:
Adenosi ne-5' -tri phosphate, stock solution 1 mM stock

S@hﬂ# '&@en]ogﬂMS(Jﬁq pﬁlét@ggt%éﬁ's%ﬁltﬁ{bh'b nfd! stk sbRARBLIOmM
final cone: buf fer egl saline, 50 nMTRI S

pKR9 @QR&WQC@G §tait o” Bt Bl) Enal qQgc: 498d76) . 150mM
NaCdl (S| GVA, Cat.No. S-3014) Wash buffer TBS—T

Tris-huffered . salin T 7.

s B aged once i) TR REL 7 Db die Dy g, B gt No.
s J0B9%s,), BOMN/NGRI SSIGN X, Gat. N@OGaM IMAC , 60 mM Mydl

(SI GVA Chemi cal Conpany, Cat.No. M 1028) Lysis buffer:

50 MM TRI S %H 7.5 containing 1% Noni det P40 (Roche
DiVigghobuffers TB8 i Tribufised 85595p BN BRISeRHyERADEM NaCl,
aCh Hiabeh@B ootk Company, Cat.No. D:6750) final

cone: | nM PMSF st ock sol ution 70 mM ( Roche

D agnostics GrbH, Cat. No.837091 40m /m Conpl ete

( Rashe Hﬁf@ﬁrrpﬁgrbﬁﬁer@r‘@ﬁﬁnecm . Tmaﬁﬂmm, fionaM Nadk:60 mM

-‘éﬁ@g@@@@@é&@%ﬁa e i VR St or e a2

t hawed at room t enper ature
Lys1s buffer: 50 mM TRIS pH 7.5 containing 1% Nonidet P40 (Roche Diagnostics
GmbH, Cat.No.1754599) 0.5 % Deoxycholic acid (SIGMA Chemical Company,
Cat.No. D-6750) final conc.: ImM 1 mM PMSF stock solution 70 mM (Roche
Diagnostics GmbH, Cat.N0.837091 40ul/ml Complete (Roche Diagnostics GmbH,
Cat.No. 1836145) Final conc.: 40pl/ml

TMB: Tetramethylbenzidine (Intergen Company, Cat.No. 91000)
Samples: 10 mM in DMSO (stored at -20°C), thawed at room temperature
Procedure:

1. Add 50 ul of anti-hHGEFR detection antibody in blocking reagent to assay plate
(final conc. 1pg/ml), incubate assay plate for 60 min at room temperature on an
MTP shaker.

2. Remove anti-hHGEFR detection antibody solution from assay plate.

3. Add 250ul blocking reagent per well to assay plate, incubate assay plate for 20 h,
at 4°C.

4. Remove blocking reagent from assay plate.

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

6. Wash assay plate with 2 x 200 pl TBS buffer per well.
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Procedure: 1. Add 50 mof anti-hHGFR detection
anti body in bl ocking reagent to assay plate (fina

woams/o4mgim ), i ncubate assay plate for 60 m nPaI/EP2®AN11598

tenperature on an MIP shaker. 2. Renobve anti-hHGFR
detection anti body solution fneom assay plate. 3. Add
250m bl ocking reagent per well to assay plate,

i ncubate assay plate for 20 h, at4C. 4. Renove

bl DckiddgOnafiente DM mddmse phiffereto aSsay ptide.50 nl  of

o B E e ARGy R B8 ol D sl % ).
TE§8 Bufsolre spaplagél:p ratid)gn MTP. Add 40 m of 0.2% DVMSO in
W%ﬁdh@ WI‘Ptcﬁss@ﬁI%@Yn Pllngstefbuﬂ%r Zﬁgpl\/ﬂq?l na?@%rﬁl conc. 40pM

t|on di ssol ved ki nase

22 5 AHY ogltwacggfép%d His) Idmase gugefrléﬁ 59 1 200N ATPg Negative
Add l@ntml AiEPAL(ﬂplSl&ﬁhééQﬂlfﬂeﬂplﬁls nesekiubd Mffe(rzﬁﬂim AlT®. Incubate

npl es

one. Posi tiv add
30" hESSRy MalsdOh G RES w008 tephiatutse A MEFE PRt | v
corit Wish aaglgt pldie mithk2:0260n1 HBSfterffepland 2%@00jul botldag reagent per
buffg%umﬁthout ATP. I ncubate assay plate for 60 mn at
roomtenperature on an MIP shaker. 11. WAsh assay
pl &% ddi 50l 2f PYOpmiPYPRBmivusd monaeldndgGaoim blmmrengent (final

reageitc. PBH n ?)to %gsgréqjag e, 0ciPatPissdy %l% e &P Y%? t'E‘Pltis‘% on an

monocl opal ’'ng reagent’ {fi nal
ng/n%@TRﬁﬁ%@§ay pl ate, incubate assay plate over nlght

at13 W&h%@sa&/;b?até Rakerx 20(%11 TBaHufRs 98Y 2R 7DE! Wotlling ¥eagent per
ZOOMWJIBS buffer and 2x Om Dbl ocki ng reagent per
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 H,80,.
17. Measure optical density (E) at 450nm /620nm.
18. Calculate % inhibition as:

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

Results:
Example ICsp C-met [uM]

H3.1.1 0.609
H2.2.1 0.004

Hl1.1 0.005
H2.14 0.084
H2.1.3 0.167
H4.1.2 0.09

Consequently the compounds of formula (I) and the pharfnaceutically acceptable

salts of the compounds of formula (I) can be used as medicaments, e.g. in the form
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well. 14. Add 50 ml of goat anti-nouse |1gG (H+L)-HRP
conjugate in blocking reagent (1:2000 ratio), incubate

wags@Ey4pisat e for 60 min at roomtenperature onPaWERE4/011598

shaker. 15. Wash assay plate with 6x 200m TBS-T

buffer per well. 16. Add 50 nhoTMB sol ution, incubate

for 30 mn at roomtenperature on an MIP shaker, add

25 mM 1IMH SO . 17. Measure optical density (E) at

456 rpHaﬁﬂ@ctm’tlcaIS préfalra‘tdrﬁt eThe i pHiﬂrhiatélni@alaspreparE’tlons can be

'Saﬂ?ﬂl%ﬁeeg%? ? g gnt r f Jca%nxa, §§n t%olﬁcs,égrgg es, Vfard and

Hosof, gblamme@aIPSHIeS,l sotut@@zs emulmons ot sspens@ni ‘BheGadiginistration can,
H4hO1W€%eIO ﬁg bggfféc%’d"leeg Flz eIég %@%@osf‘t 1é§u}éeﬁeﬁﬂe}ally, e.g.
ceptab

arnaceutlca sal
cdﬁﬁ 9 ffinjeghiqRolutiqas. can be used as nedi canents,
in the form 20 - of phar maceut i cal preparatlons

T harnace rati ons can be a i stered

o?ﬁrﬁf’ gomogsas of ForsBiiy DY, P B cpyperiset 1l B pagrcally inert,
drmg%mc dSIabJ(gaﬁlﬁCtaﬁﬁ)efrk foetrt producthps of pharnméuﬂdabﬁﬁeparatlons
ﬁor%lva\é%sg,nc%g oétgr SRS (?esllvé) nvea t};lreg‘ei £ %FC]’ Qtle%rtic a?ctlas o, if's sa}tgwﬁl the like
ofcagdp:p@@d{ fgmeagr,npb,aae s earfigrs fer @blets, coated tablets, dragées and

hard gelatine capsules. Suitable carriers for soft gelatine capsules are, for example,
vegetable oils, waxes, fats, semi-solid and liquid polyols and the like. Depending on
the nature of the active substance no carriers are, however, usually required in the
case of soft gelatine capsules. Suitable carriers for the production of solutions and
syrups are, for example, water, polyols, glycerol, vegetable oil and the like. Suitable
carriers for suppositories are, for example, natural or hardened oils, waxes, fats,

semi-liquid or liquid polyols and the like.

The 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.

A preferred pharmaceutical preparation was obtained by using the following

procedure:

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill half of
the tube).

Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.

Cap and wrap in aluminium foil for light protection.

Prepare a counter balance for the mill.

SN LI N

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at
30/s).

7. Extract suspension from beads with two layers of filter (100 um) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.
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in the formof injection solutions. The conpounds of

formula (1) can be processed with pharnmaceutically
wOoneosto40ismor gani ¢ or organic carriers for the PCTI/EP2004/011598

producti on of pharmaceutical preparations. Lactose,

corn starch or derivatives thereof, talc, stearic

acids or its salts and the |i ke can be used, for

exanpl e, as such carriers for tablets, coated tablets,

dréag®epeatndashagdwith| sdlineolnapsiiees 1 @listepb) enthifinklevelume is

for §gafchecggllg#ljantqsagﬁsul es are, for exanple, vegetable

oi | s, "waxes, afs, sem -solid and liquid polyels and

t hid. [Filkep tcené meliumg voth gdlatinend hamegenishe act i ve

substance no carriers are, however, usually required

in the case of soft gelatine capsules. Suitable

cabhg ahaverdsscritied pIeprdalen m?dﬁ MiGEP$HFRSAS OB aP the eqgapounds of

a_rtermmar(l)emmsptﬁﬁcm@@ ,bed@tetOl SandIly g @hd tedaftahle Gor oral

oi | ?nd.the like. Suitable carriers for suppositories
ar®PIPI°%xanpl e, natural or hardened oils, waxes,

fats, sem-liquid or liquid polyols and the |ike. The

ph ' rat.i . Qver. contain. ..

Do ETREE Hhifee BRRRACAI Ao BuplTRE BB R Hcbrding to the
agunsen! invantien fiadatdet fomaelatior by wet glaovlation,,as follows:
fiavorants, salts for varying the osnotic pressure,
bufierals Msking agents or antioxidants. They can al so
contain still other therapeutically valuable
substances. A preferred pharmaceutical preparation was

oba neghhydilgi N9 the fol l owi ng procedyrfiplet V€I gh
4.0 g g'Taés]_s—l%%ads i n custom rmade tube G:ﬁzag—4 cm (the
beads fill half of the tube). 2. Add 50 g conpound,

di spers | d vortex. 3. d 2 mygelatin
sof:uti oﬁ()%\)gpaﬁ??@gg‘%g (qlgel ati n5esol uti gﬁ = 2: 1])(%and >00
vokt ex. LactogadmbaidebuvaDd$G i n al 188 ni um 1661 for [30ght 150

prot ect k@AM, psgoPr epare a countg balancg for theg mill. 5

4, Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

Manufacturing Procedure

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

2 Dry the granules at 50°C.

3. Pass the granules through suitable milling equipment.

4 Add item 5 and mix for three minutes; compress on a suitable press.
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6. MII for 4 hours, 20/s in a Retsch mlIl (for sone
substances up to 24 hours at 30/s). 7. Extract

weoeusp@aesison from beads with two | ayers of filteCTEPOD4011598

) on a filter holder, coupled to a recipient vial by
centrifugation at 400 g for 22pi-n. 8. Myve extract to
msasuri ng cylinder.- 21 - 9 Repeat vvashi ng with small
her e te s) fipal | une i.s reagched
o GRS TP aherrsbuteal prepgyafian i the FapeOHRS of eRoules,
g e&oihttdlﬁmgmﬂe &tﬁﬁ?@ﬁiﬁs&@cor&iﬁg G EBR\fest@b HiveM@sh by the following
preparation yields mcro-suspensions of the conpounds
of PHOSYHiIfa (1) with particle sizes between 1 and 10 m
and are suitable for oral applications. A further
err d pharmaceutical preparation of the conpounds
g to the present invention is a tablet
forrrul atl on by wet granulation, as follows: Materials
ItemIngredients ng/tablet 1. Conmpound of formula (1)
5 R&mi1omgs@dierts Lact ose Anhydrous DTG I2&cdi3tle30 150
3. Sta-Rx 1500 6 6 6 30 4. Mcrocrystalline Cellul ose

36 30 3%§§%ﬁ§%ﬁ’m %ﬂ St earsate 1 12%/‘ 1 Tot ?60 167 500

167 ur| Procedure 1 X itens 1, 2,
3 2nd 4I-brdnbtgrladobeate with put’¥ied wa28r. 2. DIy the -
granul eg at s0,C 25 35 40 70
4. Talc 10 15 10 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.

The dosage of a compound according to this invention which is administered to a
patient may vary within wide limits and will also have to be adjusted to the
individual requirements in each particular case. The daily dosage may be
administered as single dose or in divided doses and, in addition, the upper limit can

also be exceeded when this is found to be indicated.

Therefore an object of the present invention is a pharmaceutical composition,
containing one or more compounds of formula (I) together with pharmaceutically

acceptable excipients.

Another object of the present invention is a pharmaceutical composition as

described above for the inhibition of tumor growth.

Still another object of the present invention is the use of a compound of formula (I)

for the treatment of cancer. -
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3. Pass the granules through suitable mlling
equi pnent. 4. Add item5 and m x for three m nutes;

woanpreeis4on a suitable press.- 22 - Still anoPO@mP2004/011598

preferred pharmaceutical preparation is the

manuf acture of capsul es, cont23ning the conpounds
according to the present invention by the follow ng
procedure: Materials ItemIngredients ng/capsule 1.
Cditilamntheo bbjedrafithapyesént 50v25tid0 & theosexf adpdrnpyad of formula (I)
o o R tndieamen e R0 P sk e Mflaced by
ZOBm@O@“BUUYE@Uwﬁﬁﬁ@ﬂhcturing Procedure 1. Mx itens

1, 2 and 3 in a suitable mxer for 30 mnutes. 2. Add

items 4 and 5 and mx for 3 mnutes. 3. . Fill into
B QpiReA & o e seTO SasBUOr bR B R B yroula (D
t dfot theSndriifanire@f mddicamens fagihie inlsbrioadf tomar gkitint
may vary within wide imts and will also have to be
adjusted to the individual requirenments in each
paitei tllloming asampleh@ndapiepardtiseyy dlustigtebtheathvemticst duedire not
a ' i.n di vided doses and, in addition,
tﬁg&hggégﬂﬁ?ﬁ??g%)ﬁ'also be exceeded when this is
found to be indicated. Therefore an object of the
prisamplesi nvention is a pharmaceutical conposition
cont ai ni ng one or nore conpounds of formula (I)
toget her with pharmaceutically

A Synthesis of substituted 2,6-dichlorobenzaldehydes

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

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

To a solution of 200 g 3,5-dichlorophenol and 330 ml 2,6-lutidine in 3.0 1 dry
CH,Cl, 400 g triisopropylsilyl triflate 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, and
evaporated to dryness (70°C/80 mbar). The residue was taken up in petrol ether
and filtrated through SiGel to yield 360 g (92%) Al.1 as colorless oil.

"H-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, CH,yom.); 6.92-6.98 (m, 1 H, CHarom,)

PC-NMR (62.9 MHz, CDCl;) & = 12.7 (CH); 18.0 (CH3); 119.0, 121.6 (CHarom.);
135.2, 157.4 (Carom.)
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accept abl e exci pients. Another object of the present
invention is a pharmaceutical conposition as descri bed

wahos®46164 t he i nhibition of tunmor growth. Sti PCT/EP2004/011598

anot her object of the present invention is the use of
a conmpound of forrmula (1) for2ghe treatnent of cancer.
- 23 - Still another object of the present invention

th d,of
obrePaat R 6f b6 SUPEAREHO T b okeR e A 2frdichloro-4-
dlﬁm gmgl(gg,%nmd&yqet(m 9y src tyrosine kinases.

Still anot her oObject of the present invention is the
use of a conpound of formula (1) for the manufacture

o TSR Sg) ELS BTSB! Lo B g 5 n

i rhﬁamm@owasbaddedrmldeommrogeanm;hngothle|tmnpenat13emhqrye—65°C After

2 qﬁhg 2? o %@L ?gf(gg%@gﬂséﬁgi&lh{ﬁ%eﬁ%mamlde was added keeping the

2, temgpersiirgr belawhy6h® 6xy"ﬁten zxaméhyw ellpwed fp cpyarmat prto room

Of terdy Ea@uh&mv&r Hi! Aﬁ&pi&gﬂ’érﬁ lbf YoPHY Q%Zﬁ@letl{e%mﬁi)e WA stirred
a solutio -dic

oph 0O n
2 ‘egqretlm?%l ht gocrsn 16%?%%@0@169@? B %ﬁewﬂesﬁepwated (addition
t r(bff éo&iﬂeNﬁ@lS?ﬁﬁdﬁdré@EssQrﬂl atidt thenorgaic aﬁiﬁe_r g ddied Y& sodium
tiLrre or na ur t this ..
PRl BRE  rEiCd af oo s REpthitabastol 6 ths mrpgipitate from
ortghrene/téteapgdrofimsneickied m g 107096} At,ahed226a230°Cdr i ed

over and evaporated to dryness (70C/ 80 nbar). The
resi due was takenl\é&al n petrol ether and filtrated

t hEEDMR 62 %Mty | @9@96(993%2 W CHaas );cl4 25r (seb B, CH=0),
o|114d1g%1<}1\;glem ) d =1.03-1.15 (m 18 H, CH
), 1.1 ;

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

Example A2
2,6-dichloro-4-hydroxymethylbenzaldehyde (A2)

Preparation of 3,5-dichloro(triisopropylsilyloxymethyl)benzene (A2.1)

An analogous reaction to that described in example Al.1, but starting with 3,5-

dichlorobenzylic alcohol gave the title compound as a colorless oil in similar yield.

'H-NMR (250 MHz, CDCl5) 8 = 0.96-1.25 (m, 21 H, i-Pr); 4.78 (s, 2 H, OCH,);
7.23 (s, 2 H, CHarom.)

BC-NMR (62.9 MHz, CDCls) § = 12.1 (CH); 18.1 (CHs); 64.0 (OCH,); 124.2,
127.0 (Carom H); 134.9, 145.3 (Carom.)

Preparation of 2,6-dichloro-4-(triisopropylsilyloxymethyl)benzaldehyde (A2.2)

To a solution of 70 g A2.1 in 220 ml dry tetrahydrofurane 131 ml #-BulLi (1.6 M in
hexane) was added under nitrogen keeping the temperature below —70°C. After
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6.73-6.80 (m 2 H CH.); 6.92-6.98 (m 1H, CH.)
C-NMVR (62.9 Mz, CDA ) d = 12.7 (CH): 18.0 (CH3):

wo20s0401521. 6 (CH .); 135.2, 157.4 (C .)- 24 -PCT/EP2004/011598 .

Preparati on of 2, 6-di cHor o- 4- hydr oxybenzal dehyde (Al)

and 2, 6-dichloro-4- triisopropgl-silyloxy-benzal dehyde

(Al .2) To a solution of 360 g Al.l in 2.6 1 dry
tetrahydrofurane 440 m n-BuLi (2.7 Min hexane) was
achﬂﬁﬂngl figtet5 midutegen-78%eps ng dri dlmamipEmmﬁa:nlde ok added keeping

t%g tﬁm&)%ra{uétbe[ ré& C\gg@;é[‘él% dglz%ére Was %ﬁr %?%d:ﬁ&%?%% 3|Q minutes at
be+7c5\7\C aﬁé ChenTes alioxed tewars ugl Q°6wedun 6 hnadfter 2 at 6°C &0l ice
t ev%’c@i 3h&n 50 INSiRd: IWdre 2AHESL rT el%fsegﬁ teﬁ1 andl ‘Me ¢ agueous

e m xture was stlrred
t dayareatracted withelP0rmbethpn e C\ﬂ@# ingg ﬁrﬁamcéeve(wmetwhed with

Ofaq%@bhﬂl&l&@ﬂi?&gwaéliﬁ%ﬂﬁﬁﬁ%ﬁl@hé(t)e aﬁlgdevv\gs f&agggj&?éggyﬁad 73 g
VRt A el PO P A SO AT BRRGOE (o

tzgl uene/tetrahydrqolfgé;)a%&yl E)ll\d@ﬁ;j&;)mpg (éof;%%_;l %mﬁ

= I% 5@5 gzi(? ) 0 i OCH,);
C-NWR(s; B2, @H&NEZE){ TOMSCHs 0 H&))@H:Cl)l? o%((P:%H J); 12%‘%

137.8, 162.1 (Carom) 187.2 (CH=O Exanpl e A2

2,6-di chl oro- hydrox net hyl benzal dehyde ISI
_QQM &Z%M 3) 0 = 12.0 (CH); 181 (C 63.6 (OCH,); 126.8

3, @, diehl pzr&aa(t137!zsmpoqmo,§?llmb<s><mﬁtcbyl)benzene (A2.1)

An anal ogous reaction to that described in exanple
Al .1, but starting with 3,5- dichlorobenzylic al cohol
gaepatatioh iof 2,6- did‘[lbﬂbl&l-(’ﬁyéﬁv@nﬁdiyﬂiﬁdrﬁ&lﬂehyde AD) sim | ar
yield. HNW (250 MHz, CDO ) 0.96-1.25 (m 21 H,

J-Pr); 478§,2H OCH ) ;
To a solution of 65 g (0.18 mol) A2.2 in 1100 ml ethanol at 50°C 180 ml 0.25 N HCI

was added and the mixture was stirred for 6 h at 85°C. The ethanol was removed in
vacuo whereupon the product precipitates. 700 ml ethyl acetate/petrol ether (2:1)
was added and the organic layer was washed with water and aqueous NaCl and
dried over sodium sulphate. The solution was reduced to about 100 g and 200 ml
warm petrol ether were added and shortly warmed up to 50°C. After standing at
room temperature overnight the precipitated A2 was filtered off and washed with
petrol ether/ethyl acetate (15:1). Yield: 24.3 g (66%). Purification of the mother
liquor by column chromatography yielded another 4 g A2, m.p. 109-110°C.

'H-NMR (250 MHz, CDCl3) 6 = 1.99 (t, 4.4 Hz, 1 H, OH); 4.74 (d, 4.4 Hz, 2 H,
OCH,); 7.40 (s, 2 H, CHarom.); 10.48 (s, 1 H, CH=0)

BC-NMR (62.9 MHz, CDCls) § = 63.4 (OCH,); 127.5 (Carom H); 129.2, 137.4, 147.9
(Carom.)5 188.7 (CH:O)

Example A4
Preparation of methyl (3,5-dichloro-4-formylphenoxy)acetate (A4)

A mixture of 382 mg (2.0 mmol) Al, 337 mg (2.2 mmol) methyl bromoacetate and

387 mg (2.8 mmol) potassium carbonate in 6 ml dry acetone were stirred for 2 h at
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7.23 (s, 2 H CH) CGNWR (62.9 Mz, cDd ) d = 12.1
(CH; 18.1 (CH); 64.0 (OCH); 124.2, 127.0 (C H);

W 2d0s9401545. 3 (C .) Preparation of PCT/EP2004/011598

2,6-dichloro-4-(triisopropylsilyloxynethyl)benzal dehyd

e (A2.2) To a solution of 70-g6A2.1 in 220 m dry
tetrahydrofurane 131 ml "-BuLi (1.6 Min hexane) was

added under nitrogen keeping the tenperature bel ow -

7G608C. AQaTtéreﬁltraﬁ(ﬁl andsteniovahef the soldnt nheuetidae ats paihfiedds; column

s B SRR A S5P i Yy 07 )

ad@hﬂk@nﬂﬂ@30 m nutes at -75C and then was allomed to
warmup O Cwithin 3 h. After 2 h at 0 C 150 ml ice
mater and 150 m _ether re added.  _The phases we

d2%nHz, Ql\é%faé%ﬂ F Ay s extrGideea 0gi(s R H{)@Hz}b 7.28 (
etjlﬁrCHthg) ;a0nbi(nadiorgaw)c | ayers were washed with
aqueous Nadl drled over sodi um sul phate and evapor at ed
to dryness. Yield: 73 g (95% A3.2 as a light brown

oi PC-NMR! (62081 MiE,i BMSERDEX S =5 5ANd(Gids), b6 ANRH 2501 AMECH. om);

o ) 19757814 Wi 165 S 10T a7 k- fi?fzcﬁéq "o R

629l\/Hz ChCdl ) d = 12.0 (CH; 18.1 (CH); 63.6 (OCH
B 126. MBGM tHeS MW RinrdbFotype mldeg 188.8 (CH=0O

Pr epar ati on of
2, 6-di chl or o- 4- hydr oxynet hyl benzal dehyde (A2) To a
sd}:xatn@BDf 65 g (0.18 nol) A2.2 in 1100 m ethanol at

180 s add nd the m xture was
31]%" ?Q)F‘e %’W\/ﬁ ? was reroved in
vacuo wher eupon t he product preci p| tates. 700 m et hyl

acetate/petrol ether (2:1) was added and the organic
| dheeranwas cv@bddesblufion ofiedset gafitdquwbu N, Nadimetindhydiroxgdamine

3 ! :
OHE S SHP IRl | HE (P80 VR B AHRCn 850 ml dry
2 rlichipwsynethengaFOGe1E 445 ) E:brampbenzophehionide Wes added over a

period of 30 minutes. After additional strirring for 30 minutes 370 ml water was

added and the organic layer dried over sodium sulphate. Fractionated distillation in
vacuo yielded 101.4 g (93%) B1, b.p. 114-129°C/0.07 mbar, as a colorless oil.

MS: 246 (API+)

'H-NMR (250 MHz, CDCls): § = 3.35 (s, 3H, NCHs), 3.56 (s, 3H, OCH3), 7.27 (t,
1H, 5-H), 7.58 (m, 1H, 4-H), 7.60 (m, 1H, 6-H), 7.82 (t, 1H, 2-H).

Example B2
3-chloro-N-methoxy-N-methylbenzamide (B2)

An analogous reaction to that described in example Bl, but starting with 3-

chlorobenzoyl chloride yielded B2.

MS: 200 (API+)
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room tenperature overnight the precipitated A2 was
filtered off and washed with petrol ether/ethyl

weacetsauels§ 15: 1) . Yield: 24.3 g (66% . PurificarCompPefo4/011598

the nother liquor by colum chronmat ography yi el ded
another 4 g A2, mp. 109-1 0-¢7-H NWR (250 MHz, CDO )
d =199 (t, 44 H, 1HO); 4.74 (d, 4.4 Hz, 2 H,

): 7,80 (s, 2 H 10.48 (s, 1H CH=O C-NMR (62.9
gﬁw 3) d = 63.4 (OCH); 127.5 (C H); 129. 2,
]F;?%ﬁlgl 1ﬂowgg§)q-1gﬁ—mﬁ%ﬁﬁbenzmeq)83l):’xanpl e Ad

(3,5-dichloro-4-fornyl phenoxy) acetate (A4) A m xture

of ) Rty . )
br%l;r;’ma%%lgg%s Qea@gg 8t9AEhat ?%Z%%eé ZIP) EBagSsl ur]r%?%asrt %mﬁ gtvélth 4
i nchborabentoyl chbaridsrygeldest B3.st i rr ed for 2 h at- 26 - 60

C. After filtration and renmoval of the solvent the

resi due was purified by columm chromatography on Si Cel

( R Py acetate 4:1). Yield: 508 g (97 % A4,
colorless solid. HNWR (250 WHz, DMSO-D ) d = 3.72 (s,

3 ta Ba 5.04 (s, 2 H CH); 7.28 (s, 2 HCH .);
10.2855, IH CH=O . CG-NWR (62.9 Mz, DMSO-D ) d = 52.1
( GHigdo-Kamah65-N inetyfbenzdrhide.(B2) 123. 1, 137.5, 161.1
(C.); 168.3 (C0O; 187.8 (CH=O. B Synthesis of the

"Wei nreb"-type ani des Exanpl e
3- An cploljone réuotiyn Nontiah ydebeibzd nindexafnple Bin tiut estatiof edith 3-

| f 91 I
SO H%e%'%@ﬂ P‘ﬁﬁlggn{%kfearﬁhne md)r ochloride and 140.0 ni

(1 00 nol) trlethyl amne in 650 m dry dichl oromet hane
1000 (a@1447 mol ) 3-bromobenzoyl chloride was added
over a “

C Synthesis of the “ethanones”

Example C1
1-(3-bromophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C1)

19.8 ml (140 mmol) diisopropylamine were dissolved in 250 ml dry
tetrahydrofurane and cooled to —75°C and 87.6 ml of a solution of n-butyllithium
(1.6 M in hexane, 140 mmol) was added over a period of 20 minutes. After stirring
for 15 minutes at —-75°C a solution of 13.1 g (93 mmol) 2-methylthio-4-
methylpyrimidine in 80 ml dry tetrahydrofurane was added within 30 minutes at —
75°C and the mixture was stirred for additional 15 minutes. Then a solution of 25.1
g (103 mmol) B1 was added within 30 minutes at —75°C. The mixture was allowed
to warm up to room temperature and was poured on 600 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
yielded 23.3 g (77%) C1, m.p. 98-101°C.

MS: M = 325 (ESI+), M =323 (ESI-).
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period of 30 mnutes. After additional strirring for
30 mnutes 370 M water was added and the organic

woOaywsro4disik ed over sodi um sul phate. Fracti onat eBCT/EP2004/011598

distillation in vacuo yielded 101.4 g (93% BI, b.p.
114-129C/ 0. 07 nbar, ~as a col opgess oil. M 246 (API+)

H NVR (250 MHz, €DO ): d = 3.35 (s, 3H, NCH), 3.56

(s, 3H OCH), 7.27 (t, |H 5-H), 7.58 (m I|H 4-H),
1H@NMR (230 MBIAICDQ; )8 Jerfdle” (78%)28 H)2.6E4adH, SCBR), 5.97 (s, 1H,

O e S NG S R A R

wi@H).3- chl or obenzoyl chloride vyi eI ded B2. Ms: 200
(API +) 27 - Exanmpl e B3

h N- net hyl b md I
¢ kel JaSH & Fac el DA R dsimb T T Blato 0t 4t Lig 5-H-
ghnﬁqummabeﬁz@&k -pyfihfidingle yi el ded B3. Ms: 200
| +) Exanpl e B4 S-iodo-i V-nethoxy- N nethyl benzam de

nal ogous reaction to that described in
but starting with 3- iodobenzoyl chloride

yl 1e ﬁ&ﬂo%‘bileﬁﬁ?z(@%éthyﬁ@ﬁﬁiﬁaﬁh& -fif-etthaonetCiyanones”
Exanpl e

| - (3- bronmophenyl ) -2-(2-nethylthi opyri mdin-4-yl)-ethan
ONgh 4rdldgous reaction to that described in example C1, but starting with B2 yielded

C2.

MS: 279 (API+)

Example C3
1-(4-chlorophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C3)

An analogous reaction to that described in example C1, but starting with B3 yielded
C3.

MS: 279 (APL+)

Example C4
1-(3-iodophenyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C4)

An analogous reaction to that described in example C1, but starting with B4 yielded
C4.

MS: 371 (API+)

Example C5
1-(3-trimethylsilylethynyl)-2-(2-methylthiopyrimidin-4-yl)-ethanone (C5)

To a solution of 16.3 g (44.0 mmol) C4 in 260 ml dry THF at 10°C under nitrogen
1.5 g (2.2 mmol) bis-(triphenylphosphine)palladium-II-chloride, 900 mg (4.7
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19.8 m (140 mmol ) diisopropyl am ne were dissolved in
250 mM dry tetrahydrofurane and cooled to -75C and

wa20G/ab15ef a solution of n-butyllithium (1.6 RCTMP2004/011598

hexane, 140 mml) was added over a period of 20

m nutes. After stirring for 159mi nutes at -75C a

solution of 13.1 g (93 nmmol ) 2-nethylthio-4-

nmet hyl pyrimdine in 80 m dry tetrahydrofurane was

addebl Wicbpper-IBidpdiden ui2e sala¢85- nithal) atriméthdsitlacetytemevasd 30 ml

SEA %ng%é%éuﬁ‘g QH %&%%éé it d;%g&ﬁ‘xse vly]asrl?%a a%ﬁ' ﬁé&e?s”veﬁf allowed

- e@varirhep td oot empegatare Aftedstirungat mouptempemmm overnight 260
t EAPRARE Webe MUEIVER RO WiSGrOWab Qﬁrmecﬁﬁt}é’é with ether. T}ae organic

acet at e/ wat er € aqueous ayer was extract
wi I ¥eT 3RS rfFPaéFtﬁé’l draf@e%raf @app@tedle EgRes redlunyehipmatography of

| ayie k&idiRrch SIGEIE@od&AnE gltu&titél ﬁfﬁﬁﬁdemg a399f cs.he
solvent in vacuo yielded 2 (779 , mp. 98-101

C Ms:M= 325 (ESI+), M= 323 (ESI-) - 28 - H NMR (250

VHHAS: 32DQAPRI+) enol e (75% d = 2.62 (s, 3H, SCH ), 5.97

(s IH CH=C), 6.66 (s, IH 5-Hpyrimdine), 8.34 (d,
6- I—§ rim' ine‘)ke 14.Z,,(s, IH OH). "keto" (25% =

P B , 2H, CH), 6.97 (d, IH,

5 prrlmdln) 8.46 (d, IH 6-Hpyrimdin). Exanple C2

| - I rlophenyl )-2-(2-met hyl t hi opyrimdin-4-yl)-etha

n An anal ogous reaction to that descri bed in

?Z@@&Fﬁ%eggbégﬁ&te § }Igptyrr}mlguy 4 1)gze-ﬂy£%xy1mmo—

| -qtHarpmePbphenyl ) - 2- ( 2- et hyl t hi opyri mi di n-4-yl)-etha

none (C3)
12.75 g (39.5 mmol) C1 were dissolved in a mixture of 173 ml glacial acid, 136 ml
tetrahydrofurane and 17 ml water. After cooling to 5°C a solution of 3.24 g (47.0
mmol) sodium nitrite in 25 ml water was added keeping the temperature between
5°C and 10°C. The cooling was removed and the mixture stirred for 6 hours at
room temperature. After removal of the solvent in vacuo 320 ml water and 320 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. The residue was treated with diethylether, filtered off and dried.
Yield: 8.33 g (60%) D1, m.p. 156-158°C.

MS: M = 352 (ESI+), M = 340 (ESI-).
'H-NMR (250 MHz, Ds-DMSO):8 = 2.20 (s, 3H, SCHs), 7.54 (t, 1H, 5-H-BrPh),

7.66 (d, 1H, 5-H-pyrimidine), 7.81(m, 1H), 7.92 (m, 2H), 8.70 (d, 1H, 6-H-
pyrimidine), 12.9 (s, 1H, OH).
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An anal ogous reaction to that described in example O,
but starting with B3 yielded C3. 279 (APl +) Exanple C4

wO20@/uodophenyl ) - 2- (2- nmet hyl t hi opyri m di n- 4- yPETEPH®MO11598

ne (C4) An anal ogous reaction to that described in
exanple O, but starting with3g4 yielded C4. M5 371
(APl +) Exanple C5

I -L£3-tximetiiylsilylethynyl)-2-(2-methylthiopyrimdin-
4-Mnone (C5) To a solution of 16.3 g (44.0
MDY 3-ckléréphed H0-2012-methyhfopatimi@inG -y Pehydiokyiadas 1. 5
g ( (. 2 Ifh glgszpn(t ri pr?enyfpgf]osphi nZl))paI%,adikﬁlm

-C 6‘?91{;&52 00 g (4.7- 29 - mml) copper-1-iodide, 12
m (85 mmol) trinethylsilylacetylene and 30 ni

di i sopropyl am ne were added and the m xture was
st Anradlogods seacties 3o vibhy dadckibvd dn tegaim@lenDap buo stadting with C2

teﬁaggfpgqgé%%fﬁga_ stirring at roomtenperature

overni g wat er were added and the m xture was
extracted twice with ether. The organic | ayer was
sepRr ajsqdprdy i ed and evaporated to dryness. Col um
chromat ogr aphy of the residue on Si Gel

(i so-hexane/ ethyl acetate 3:1) yielded 12.5 g (83%
Cobxapple B31 (APl +) D Synthesis of the "ketox nes"
Exanpple D _1- (3-pronmpphenyl).- 2-. L.
(21--2&1#%%68 i'&'rl&F lthippyrimidipgt-gh-hydserriminene
Dl ¢thdronéfD®) (39.5 nmmol ) G were dissolved in a mxture
of 173 m glacial acid, 136 ni

An analogous reaction to that described in example D1, but starting with C3 gave
D3 in 76% yield.

MS: 308 (API+)

Example D4

1-(3-trimethylsilylethynyl)-2-(2-methylthiopyrimidin-4-yl)-2-hydroxyimino-
ethanone(D4)

An analogous reaction to that described in example D1, but starting with C5 gave
D4 in 54% yield, m.p. 140-145°C.

MS: 370 (API+), 368 (API-)

E Synthesis of the “N-hydroxy imidazoles”

Example E1.1

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
hydroxy-imidazole (E1.1)

27.9 g (79.3 mmol) D1, 14.6 g (83.2 mmol) 2,6-dichlorobenzaldehyde and 61.0 g
(793 mmol) ammonium acetate were dissolved in 550 ml glacial acid and stirred at
100°C for 150 minutes. The glacial acid was distilled off in vacuo and the residue
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tetrahydrofurane and 17 ml water. After cooling to 5C
a solution of 3.24 g (47.0 mpl) sodiumnitrite in 25

walhoosauers4s was added keepi ng the tenperature bePaeRER2BT011598

and 10 C. The cooling was renoved and the m xture

stirred for 6 hours at roomte@mperature. After renoval

of the solvent in vacuo 320 ml water and 320 m et hyl
acetate were added. The pH was adjusted to 8 with 3 N
Na@H. trédted phitls ethylescetasepatentand pndfiecchet adliwsth aymdentrated

u%(lgsr ;n%gla\'\'i'["hg éégpr ﬂta&g tng Iﬁlt@l% Lt Q'Vas]i-lré?lﬁwft .r?}g%??’%ate and

nrc layers wer over so |ums

rwlnito Yield 2enp\(6290) Hlvamaud51238°G. e&memlau@rem%dctracted
W' With @Hﬁfi Qyétﬁ% ha%rd thfe' Ao}rﬂflﬁ&l 8f anﬁnl%%éﬁ 'd?igd o\@efe L&dluﬁl stdphate.
( E[%:lmgval of ﬂm:\soé\@g@ 1erz&cuoqujyg@neat mté cégthy@theg prieldsdipnother

), 8.9g%%IE1.AH 5-HBrPh), 7.66 (d, IH
5- H-pyrlmdl ne), 7.8 1 (m IH, 7.92 (m 2H), 8.70 (d,
IH 6-Hpyrimdine), 12.9 (s, IH OH .- 30 - Exanple D2
I -Mi:—l‘szﬂ\:bﬁ@ﬂa@ﬁyb,)wqum-het hyl t hi opyri m di n-4-yl)-2-hyd
roxyi m noet hanone( D2) An anal ogous reaction to that
descr i hn exanple DI, but starting with C2 yiel ded

44 ield. M5: 308 (APl +) Exanple D3

| -2 &,ehiahmpbbmyﬂ)ﬂ-zs{cﬁlomﬁmbfl)*ﬂ—@Qmeﬂiﬁtﬂidwﬂnﬁﬂi)m@wbw-

dr ox i m na f D3) An anal ogous reaction to that
?’ﬁ'e’d“ i&gﬂzp but starting with C3 gave D3

i n 76% yi el d.

An analogous reaction to that described in example E1.1, but starting with D2 gave
E2.1 in 85% yield.

MS: M = 465 (API+),463 (API-)
Example E2.2

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-methylthio-
pyrimidin-4-yl)-N-hydroxy-imidazole (E2.2)

An analogous reaction to that described in example E1.1, but starting with D2 and
A2 gave E2.2 in 67% yield.

MS: M = 495 (API+), 493 (API-)
Example E2.3

2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E2.3)

An analogous reaction to that described in example E1.1, but starting with D2 and
A4 gave E2.3 in 98% yield.

MS: M =553 (ESI+), 551 (ESI-)
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M5: 308 (API+) Exanple D4 |-(3-t
i met hyl sUyl ethynyl )-2-(2-netiiyltJiiopyrmidm4-yl)-2-

waoyadisguyism noet hanone( D4) An anal ogous reacti BATiE®2004/011598

that described in exanple but starting with C5 gave D4
in 54%yield, mp. 140-145 C-3p5: 370 (APl +), 368
(APl -) E Synthesis of the "N hydroxy im dazol es”

;%E_iﬂ'llor olphenyl )d 4-(3-br om)phlenyl ) - 5-(2 mat hyI th
I( %_{%&-m;lgroﬂlgnﬁ)ﬁ\l EX éﬁlgé‘%’}fn%%‘lé §29meeth(yﬁl1iiol 1m1d1n g ~yl)-N

2, 5rddoxghinnidetada 8. Jehyde and 61.0 g (793 mmol )
amoni um acetate were dissolved in 550 m glacial acid

and stirred at 100 C for 150 m nutes. The glacial acid
wedn dnaegdusaeactiph t¢ thay dessolbedin eampleEl.dukut sgating with D3 gave

”l?jafﬁlcbé%}ﬁ%ld?t hyl acetate/water and justified at pH 8
wi th concentrated aqueous ammoni a. The precipitate was

filtered off, washed with ethyl acetate and dried to

yirsdviz446 AKI82%63 ERI-m p. 251-253C. The aqueous
| ayer was extracted with ethyl acetate and the

g%l n? gr ganic | ayers dried over sodi um sul phate.
eBtlthe solvent in vacuo and treatment with
di ethsdedhiiso NérSlﬂ)d@@S-&nﬁEﬂﬁ'[sﬂgleﬂlﬂzfpﬁg%l)ng—(‘z-m@@y%m—

509 (APl +) 807 (AP -
21{5’?1 lﬁx{(gp@‘f‘lﬁrophenyl) 5-(2-nmet hyl t
hi opyrim d| n- 4 yl) - Nhydr oxy- i m dazole (E2.1)

An analogous reaction to that described in example E1.1, but starting with D4 gave
EA.1 in 61% yield.

MS: M =525 (API+), 523 (API-)

Example E4.2

2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-trimethylsilylethynyl-
phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.2)

An analogous reaction to that described in example E1.1, but starting with D4 and
A4 gave E4.2 in 80% yield.

MS: M = 541 (ESI+), 539 (ESI-)

F Synthesis of the “N-H imidazoles”

Example F1.1

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-
imidazole (F1.1)

78.1 g (130 mmol) E1.1, 59.8 g (391 mmol) methyl bromoacetate and 181.6 ml (1.3
mol) triethylamine were dissolved in 3.35 I methanol and stirred at 60°C overnight.

After removal of the solvent in vacuo the residue was partitionated between ethyl
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An anal ogous reaction to that described in exanple
E1l.1, but starting with D2 gave E2.1 85%yvyield. M5 M =

waasos(oMls+) , 463 (APl -) Exanple E2.2 PCT/EP2004/011598

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- chl or ophen

yl')-5-(2-nmet hyl t hi opyrim di n-33 -

4-yl)- N hydroxy-im dazol e (E2.2) An anal ogous reaction

to that described in exanple El. 1, but starting with
Bcaatd/merg The ®@gamcilayes Masydrigddovaysiodivm sgdphefPpvaporated to

oha )ﬂn%@lqaﬁee\%rﬁztr t&i’ h%lQbH?JFgﬂ%%r, filtered off and dried.

oxycar chl or ophenyl) -
(Zﬁd $‘ﬁ”@ s PRP-di W) - N hydr oxy- i mi dazol e
(E2. 3) An anal ogous reactlon to that described in

examl e El r with D2 and A4 gave E2.3
|M§pé\%—yr1%? EﬁSthﬁsééf’ ((EQFE) 551 (ESI-)- 35 - Exanpl e
E3. 1
2 L STt L By Sy B s
arﬁai 6o Us-H B a8 (enl H.2- HhEIPhde&éﬁ I(cbeltﬂ,lﬁﬂHemnpideneEl 13.4 (s, 1H,
tartlng with D3 gave E3.1 96%vyield. M5: M= 465
) 463 (APl -) Exanple E4.1

2 (2 - di chl or ophenyl ) - 4-
I silylethynyl phenyl)-5-

% P Bh i SR M- BBt byt N5V dh Sy ch 8 Y AAR4iS- 4 f19-N-H-

1m1dazole (F2.1)

An analogous reaction to that described in example F1.1, but starting with E2.1
gave F2.1 in 64% yield.

MS: M = 449 (API+), 447 (API-)

Example F2.2

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F2.2)

An analogous reaction to that described in example F1.1, but starting with E2.2
gave F2.2 in 98% yield. '

MS: M =479 (API+), 477 (API-)
Example F2.3

2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F2.3)

An analogous reaction to that described in example F1.1, but starting with E2.3

gave F2.3 in quantitative yield.

MS: M = 535 (ESI+)
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An anal ogous reaction to that described in exanple El.
but starting with D4 gave E4.1 in 61%vyield. M5 M=

WéZEOS(M&HIS#), 523 (APl -) Exanple E4.2 PCT/EP2004/011598

2- (2, 6-di chl oro-4-[ net hoxycar bonyl net hoxy] phenyl )-4-(3
-trimethyl silylethynyl phenyl )s4-
5-(2-nmet hyl t hi opyri m di n-4-yl)-N hydroxy-im dazol e
(E4. 2) anal ogous reaction to that described in

eB4 1 put starting with D4 and A4 gave E4.2

in, 80%.yi el d. M = 54 | + ESI - t hesi .
on-?qqéchfo or%%p&ﬁﬁ%&riﬁﬁr&l)igzﬁcﬁlorop}gen%—%-&-metiylthlo-
2-ty2irbidih-a byl pNeHHetigidZoledFe3) br omophenyl ) - 5- (2-nmet hyl th
iopyrimdin-4-yl)-NH mdazole (FI. ) 78.1 g (130

mol ) ELI, 59.8 g §391 mmol ) net hyl bronoacetate and

1800 emblution dfAA0)g t4-3 erhgl) &Ridna SNembdgi TEE unedr nitr@ges $iAIH,

L (T8 BR791F) 300 2likd et lin@0R O BHRI i long&f Btk QEPYRIEIPLC

vent |I.n vacuo e residue_was firtignate

bedligehydsplygip witig 0.4 g avaierepnehrapovatd the galyert theykesidue was

wasuriiedes), @l8hnSQRbiatcEvdibRrebRYARDOX! Rehyl Qc&thtéN &S Field 52%
nlf%ge residue was treated with diisopropyyl et her,
fi

red off and dried. Yield: 44.1 g (6999 Fl, mp.
183-186C. M = 493 (ESI +), M= 491 (ESI-) H NVR (250

18 (s, 3H, SCH). 7.43 (t, IH,
—%Hg_agﬁ@%qm 5H, ™ H . 7.87%3, I H (2-H-BrPh),
8.56 (d, IH, 6-Hpyrimdine), 13.4 (s, IH OH).
ExBuapipde F211

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H-
imidazole (F3.1)

An analogous reaction to that described in example F1.1, but starting with E3.1
gave F3.1 in 80% yield.

MS: M =449 (API+), 447 (API-)

Example F4.1
2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-methylthiopyrimidin-4-yl)-N-
H-imidazole (F4.1)

An analogous reaction to that described in example F1.1, but starting with E4.1
gave F4.1 in 99% yield.

MS: M = 437 (API+), 435 (API-)

Example F4.2

2-(2,6-dichloro-4-[methoxycarbonylmethoxy]phenyl)-4-(3-ethynylphenyl)-5-(2-
methylthiopyrimidin-4-yl)-N-H-imidazole (F4.1)

An analogous reaction to that described in example F1.1, but starting with E4.2
gave F4.2 in quantitative yield.
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2- (2, 6-di chl orophenyl ) -4-(3-chl orophenyl)-5-(2-nethylt
hi opyri m di n-4-yl)-N H m dazole (F2.1) An anal ogous

woeeistouois4t o t hat described in exanple F1.1, bBCT/EP2004/011598

starting with E2.1 gave F2.1 in 64%yvyield. M5 M = 449
(APl +), 447 (API-) Exanple F238-

2- (2, 6-di chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- chl or ophen
yl)-5- (2- nethylthiopyrimdin-4-yl)-NHimdazol e

( AS2M Aa2a(Es8l9gous reaction to that described in

exanple FI. , but starting with E2.2 gave F2.2 in 98%
yiel d. WMo W = 479 (APl +), 477 (APl-) Exanple F2.3
iﬁm@—ﬁwﬁ%—gl or o- 4- [ met hoxycar bonyhnet hoxy] phenyl ) - 4- (3

Ci‘#(Z}G-dﬁﬂitﬂimbl-@-[25h{(cﬂ‘oxyethoxy]phenyl) 4-(3-ethynylphenyl)-5-(2-methyl-

s R TS i dardie b bad i b oxam e 1. 1.

but starting with E2.3 gave F2.3 in quantitative
yield. Ms:M= 535 (ESI+)- 34 - Exanple F2.4
2-A12 afal dg ool Ireactiod to fhat Aesdribedyiateltanyple Halie byt starding with F4.2 gave
( [)-5- (2-nmethylthiopyrimdin-
%L%] nﬁés%)g}l%f%azol e (F2.4) To a solution of 2.30 g
(4.3 mol) F2.3 in 50 mM dry THF under nitrogen Li Al H
(1 0si or Tt (pggs added at 0 C until F2.3 could no
| onger be det ected by HPLC. After hydrolysis with 0.4
m_wat er and rem)val of the soI vent, t he resi due was
€ shesisf the idazole sulignesn pasic ALOX (et hyl

acet at e) to y| eId 52%

Example G1.1
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-
N-H-imidazole (G1.1)

To a solution of 44.3 g (90.0 mmol) F1.1 in 2.15 ] methanol was added a solution of
116.2 g (189 mmol) oxone™ in 1.7 1 water. After stirring 5 hours at room
temperature the methanol was distilled off an the residue taken up with ethyl
acetate, washed with saturated aqueous sodium hydrogencarbonate, dried over
sodium sulphate and evaporated to dryness. Chromatography of the residue on
SiGel (n-heptane/ethyl acetate gradient 3:1 to 1:1) yielded 34.1 g (72%) G1.1, m.p.
231-233°C.

MS: M = 525 (ESI+), M = 523 (ESI-).
'"H-NMR (250 MHz, CDCls): main tautomer (57%) & = 3.35 (s, 3H, CH3), 7.3 —7.7

(m, 6H, Ar-H), 7.84 (t, 1H, 2-H-Br-Ph), 8.64 (d, 1H, 6-H-pyrimidine), 11.2 (s, 1H,
NH).

2™ tautomer (43%) & = 2.92 (s, 3H, CH3), 7.3 -7.7 (m, 5H, Ar-H), 7.74 (t, 1H, 2-
H-Br-Ph), 8.23 (d, 1H, 5-H-pyrimidine), 8.81 (d, 1H, 6-H-pyrimidine), 10.4 (s, 1H,
NH).
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F2.4. MB:M = 507 (APMD Exanple F3.1
2- (2, 6-di chl orophenyl) - 4-

woO4ewshuarsoephenyl ) - 5- (2- net hyl t hi opyri m di n- 4- y PETPRIOA011598

dazol e (F3.1) An anal ogous reaction to that described
in exanple FLI, but starting-ssth E3.1 gave F3.1 in
80% yield. M= 449 (APl +), 447 (APl -) Exanple F4.1

2-(2,6-dichl orophenyl)-4-(3-et hynyl phenyl ) -5-(2- et hyl
in-4-yl)-NH imdazole (F4.1) An anal ogous

t

re Lop.to that .d riped.in | e .Fl . but . ..

AT b eRb e ] S hB R heRy DS e canes foRYigyrimigi-4-1)-
( ANEBimidi3ble((GRI1)) Exanple F4.2

2- (2, 6-dichl oro-4-[ met hoxycar bonyl net hoxy] phenyl) - 4-
(3-ethynyl phenyl )-5- (2- ) )

medmenalegesyreactian to- thay dpscribed iimietemple <GY. b4but)staping with F2.1

aQ%bggggqn@@qpﬁggn to that described in exanple F1.1,
but starting wth E4.2 gave F4.2 in quantitative

yield.- 35 - MM = 523 (ESI-) Exanple F4.3
2-18; Br=ugh{ Ar1e),47b 2AP)Yr oxyet hoxy] phenyl) - 4- ( 3- et hyny
| phenyl ) -5-(2-nmethylthiopyrimdin- 4-yl)-N Himnmdazole

(F4.3 3nalogous reaction to that described in

e €Po-24  put starting with F4.2 gave
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-methane-
sulfonyl-pyrimidin-4-yl)-N-H-imidazole (G2.2)

An analogous reaction to that described in example G1.1, but starting with F2.2
gave G2.2 in 62% yield.

MS: M =511 (API+), 509 (API-)
Example G2.3

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-methane-
sulfonyl-pyrimidin-4-yl)-N-H-imidazole (G2.3)

An analogous reaction to that described in example G1.1, but starting with F2.4
gave G2.3 in 78% yield.

MS: M =539 (ESI-)

Example G3.1
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-methanesulfonylpyrimidin-4-yl)-
N-H-imidazole (G3.1)

An analogous reaction to that described in example G1.1, but starting with F3.1
gave G3.1 in 87% yield.

MS: M = 481 (API+), 479 (API-)
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F4.3 in 55%yield. M5 M= 495 (ESI-) G Synthesis of
the "N-Him dazol e sul fones" Exanple d .|

wa-=20/0801d4 chl or ophenyl ) - 4- ( 3- br onophenyl ) - 5- ( 2POEIER20911598

ul fonyl pyrimdin-4-yl)- NHimdazole (d.l) To a
solution of 44.3 g (90.0 mol-B7ELlI in 2.15 net hano
was added a solution of 116.2 g (189 mmol) oxone(tm

in 1.7.1 ter. After stirring 5 hours at room
t&@&&k—@@the met hanol was distilled off an the

I e3{(Z}6idtadk@pheyl Wil BcBiyhylphasfl-3t @. m¥haRed1#h}1Byrimidin-4-
sat urated aqueous sodi um hydrogencar bonate, dried over

sdﬂ?ﬁhﬁé@ﬁﬂﬁﬁ#@“&hw evaporated to dryness.
Chr omat ogr aphy of the residue on Si Gel

(n-heptane/ethyl acetate gradient 3:1 to 1:1) vyielded
34A1 agalpg@®d rebittidn torthat dé@1ibed I exdhple5@h 1 RS stér,tingl with F4.1

523 (ESI ) ockk NMR (250 Mz, CDCU): main taut 79
T I P T e R i

IH 2-HBr-Ph), 8.64 (d, IH 6-Hpyrimdine), 11.2

(t,

Snvel = ( tautomer (43% d = 2.92 (s, 3H CH),
g@@’?%n@%%gi Ar-H, 7. (74 (/% IH, 2- HSBr-Ph), 8.)23
(d, IH

, ., 5-Hpyrimdine), 8.81 (d, IH 6-H pyrimdine),
1Example G2 NH).- 36 - Exanple @.1-
2-(2,6-dichl orophenyl) - 4-
( R-tht-didrerdy[3-bpdrozysthervipkenyDr 463 Ethynyiphenyl)-3-(J{nyethane-

N-dififoryigpaatidin(459h) N-HAimAIA26109Qy9) r eacti on to t hat
descr?%gd in eigﬁple a. , bu?Qstgrting with F2.1

An analogous reaction to that described in example G1.1, but starting with F4.3
gave G4.2 in 65% yield.

MS: M = 529 (ESI+), 527 (ESI-)

H Synthesis of the “N-H-imidazole phenylaminopyrimidines”

Example H1.1
2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[4-(2-diethylamino-
ethoxy)phenylamino]pyrimidin-4-yl)-N-H-imidazole (H1.1)

A solution of 117 mg (0.22 mmol) Gl.1, 140 mg (0.67 mmol) 4-(2-
diethylaminoethoxy)aniline and 60 pl (0.78 mmol) trifluoroacetic acid in 1.0 ml dry
N-methylpyrrolidone was heated to 140°C for 18 hours. Purification by preparative
scale HPLC/MS on RP18 (methanol-water-gradient) yielded 39 mg (27%) of pure
H1.1.

MS: M = 653 (API+), 651 (API-)
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gave .1 in 89%yield. M5 M= 481 (APl +), 479 (API-)
Exanple &. 2

wa-=20/0801d4 chl or o- 4- hydr oxynet hyl phenyl ) - 4- ( 3- cRCoOmEepiven11598

yl)-5-(2-net hanesul f onyl -

pyrimdin-4-yl)-NHimdazol e38§&. 2) An anal ogous
reaction to that described in exanple G.I, but

starti hg ith F2.2 gave Q.2 in 62%yield. M5 M= 511
@—E}LMAPI ) Exanple (.3 2-(2, 6-dichl oro-4-

[ %—W@H@Iﬂﬁb?ﬂéﬂﬂl) M?—‘ﬁlﬂo}oﬁhenffﬁ -3 {3- PIC @PAR ¥l amPio-

pyrlm n yli N- H-i mdazol e

@ﬂe gy zolge &2} -bed i n
exanple Gl. 1, but starting W|th F2.4 gave &.3 in 78%

yield. M5:M = 539 (ESI-) Exanple G3.1
2-A2 afialdgabl esojpheythyt descAbehimeipiiga i) t, St Atarehdanth G2.1

s%@gpﬁllpﬂ ﬂ‘ﬂ&ﬁkﬁ yl)- NHimdazole (G3.1) An

ogous Feaction to that described in exanple @ . |,
but starting with F3.1 gave G3.1 in 87%yvyield. M5M =

4 Pl I )37 - Exanple G4.1
P @%pg@zﬁ‘yﬂ (3-ethynyl phenyl) - 5- (2- methan

esulfonyl yrimdin-4- yl)-N-Himdazole (&4.1) An
amﬁd&cti on to that described in exanple d. 1,
but starting w ts

-(2,6- chloropheny 4-(3- chlorophenyl) -5-(2-[4-(2-hydroxyethoxy)phenyl-

amino]pyrimidin-4-yl)-N-H-imidazole (H2.1.2)

An analogous reaction to that described in example H1.1, but starting with G2.1
and 4-(2-hydroxy-ethoxy)aniline gave H2.1.2 in 26% yield.

MS: M =554 (API+), 552 (API-)

Example H2.1.3
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-dimethylaminophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H2.1.3)

An analogous reaction to that described in example H1.1, but starting with G2.1
and 4-dimethylamino-aniline gave H2.1.3 in 14% yield.

MS: M =537 (API+), 535 (API-)

Example H2.1.4
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-morpholinophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H2.1.4)

An analogous reaction to that described in example H1.1, but starting with G2.1
and 4-morpholino-aniline gave H2.1.4 in 22% yield.

MS: M =579 (API+), 577 (API-)
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gave A. in 98%yield. MM = 469 (APl +) Exanple 4.2
2- (2, 6-di chl oro-4-[ 2- hydr oxyet hoxy] phenyl ) - 4- (3- et hyny

wO g0 154 5- ( 2- met hanesul fonyl pyrim di n- PCT/EP2004/011598

4-yl)-N-Himdazole (4.2) An anal ogous reaction to
t hat described in exanple 3-39% but starting with
F4.3 gave 4.2 in 65%yi el d. M. M = 529 (ESI+), 527
( Sl - t hesi s of the N-H-irridazole

yr| m di nes” Exanple H .

( %((?2 ‘Pg"lﬁ{]"' Oﬁi}%'k q{ogfl?nﬁf Q'EPJTE Y2 iR oxyethyl)-

phﬂfwﬁ@ﬂipﬂneilﬁmm]@ymmdw 1-yh-N-HrijrddaroledH24.5) ) A
solution of 117 g (0.22 mml) 4.1, 140 ¢ (O 67 mml)
4- (2- diethyl am noethoxy) aniline and 60 _m ( 1)

t A saluigero 9 460 angdPali rﬁn@lbﬁ;@ loirh?5 NEE L1 I’p‘lmlb rlrad]a}ﬁ@ -N-(2-
Wﬁ dlg)r ttF 3&2%%&@%@&%&%@@6 ]!ﬂ’ 4060 ngrabl) HICIDyi dioxane (4 M)

(D ARDN PGP U Y e e SdSmifiger 19 OF fBr g howrs
HlThE reddtion %ﬁtu(ré\%ﬁreat@& WithARite) anBBla,CExampexirddpediwith ethyl

i g%ﬁr?%}rs alfﬂ ﬁ%lg%r){g X/gorié{m)n cf'lr&%at%gla%hg @ﬁﬁ&ykﬁlogfégn/[m tl(eﬁloﬁj 95:5)

pheldedatiodd]. pyri m di n-4-yl)-N-H i m dazole (H2.1.1) An
anal ogous reaction to that described in exanple H but
starting with &. 1ﬂgave H2.1.1 in 51%vyield. M5 M=
60485: MPHLY (ESt)s 61 ARSI
Example H2.2.1
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole (H2.2.1)

An analogous reaction to that described in example H1.1, but starting with G2.2
gave H2.2.1 in 30% yield.

MS: M = 637 (API+), 635 (API-)

Example H2.2.2

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
hydroxyethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole (H2.2.2)

A solution of 50 mg (0.1 mmol) G2.2 and 23 mg (0.15 mmol) 4-(2-
hydroxyethoxy)aniline in 0.1 ml dry N-methyl-pyrrolidone were heated under
nitrogen for one day at 140°C. The reaction mixture was tréated with water and
extracted with ethyl acetate. Purification by preparative scale HPLC/MS on RP18
(methanol-water-gradient) yielded 5% of H2.2.2.

MS: M =580 (API-)
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Exanpl e H2.1.2 2-(2,6-dichl orophenyl) - 4-
(3-chl orophenyl)-5- (2-[4-

WO 20050do13xy et hoxy) phenyl ani no] PCT/EP2004/011598

pyrimdin-4-yl)-NHimdazole (H2.1.2) An anal ogous
reaction to that described inggxanple H. , but
starting with G.1 and 4-(2-hydroxy-ethoxy)aniline
gave H2.1.2 in 26%vyield. M5:M= 554 (APl +), 552

1 e H2.1.3

2-22( ?243 ;5119(:%’;9 4’%%5@@?’&3{’ o 4 I?? el@(/)rgphenyl) 5-(2-[4-(2-

pydlemylinﬁnéethb})cy)Pﬂ,Hdny]m:dﬂz]@lyﬁnﬁﬂﬁ-zﬂryB)N%uamlz@ﬂg O0H3.3.1)
reaction to that described in exanple H . but starting
with G.1 and 4-di net hyl am no-aniline gave H2.1.3 in

1488 yigbgousMBadlon ®3tha( dedcribed 58 6xaiye H1. Ebartptaeting with G2.3

0
Z'Qg(a% gl-zasi'cq%zr/g elednyl) 4- (3-chl orophenyl )-5-(2-[ 4-norp
hol i nophenyl am no] pyrimdin-4-yl)-NHimdazol e

( HAsIVA s (B¥NA) ogous reaction to that described in
exanple H . , but starting with G.1 and

4- nor pholino-aniline gave H2.1.4 in 22%vyield. M5 M= .
57@‘_(15@%&%77 (API-)g- 39 - Exanple H2. >1/ 5

2-A.22 6-dild thfdhsk}eﬂ%;éy%mmmwl@mmpiényl 0-8= (2l [4-

(N (2- hydroxye

s unethrtsyfinyHhepy mln@]]pyymldméwh -M-Hrjimidezelei(H2da2o0l e
(H2.1.5) A solution of 150 g (0.31 nmmol) &.1, 135 g
(0.62 mol ) 4-am no- N-( 2-

hyzdrqzsuﬂbhylafbemeﬁ@; s@.fonamele a@rh,15F mngl. @3 nanhdl) 4-

Pl RS AN nd B TR AL ﬁz;e T2 M) in 01

ml dry N-methyl-pyrrolidone were heated under nitrogen at 140°C overnight. The
reaction mixture was treated with water, saturated aqueous Na,COs3 and extracted
with ethyl acetate. Purification by column chromatography (silica, n-heptane/ethyl
acetate gradient) yielded 6% of H2.3.2.

MS: M =618 (ESI+)

Example H2.3.3

2-(2,6-dichloro-4-[2-hydroxyethoxy| phenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-
hydroxyethyl)-ulfamoyl)phenylamino]pyrimidin-4-yl)-N-H-imidazole (H2.3.3)

An analogous reaction to that described in example H2.1.5, but starting with G2.3
gave H2.3.3 in 4% yield.

MS: M = 677 (ESI+), 675 (ESI-)
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The reaction mxture was treated with water and and
extracted with ethyl acetate. Purification by colum

wohowrmatisgr aphy (silica, chloroforninethanol 9BCEXEP2004/011598

yielded 6 % H2.1.5 M =617 (ESI +) 615 (ESI-) Exanple
H2. 2.1
2- (2 6-di chl or o- 4- hydroxynethylphenyl) 4- (3-chl orophen

yl (2-[4-(2-
di Bxample B3 AeLt hoxy) - phenyl ami no] pyri mi di n-4-yl) - N-H i m

i dﬁ(@k%&ﬂ&oﬁhéﬁylﬁ@-(%ﬁi&&%&ﬁybﬂﬁ&t[@ &i@tﬂybﬁﬁmoethoxy)

described in exanp but st artl ng w't

awl‘eenmngnq]nmnaé% %YBrlﬂ'HWBldWQleéE? KAPI +), 635
(APl -) Example H2.2.2
2- (2, 6-dichl oro-4- hydroxynet hyl phenyl ) -4-(3-chl orophen

Y| An 2nalogodstre@éion to that described in example H1.1, but starting with G3.1

hydro t hox henyl am no] pyri m di n- 4y|) N-H i mi dazo
?—IEI\’é {Z1 %go/g&gflon of 50 ng (0.1 mmol) &.2 and 23

rrg (0 15 rmol) 4-(2- hydroxyethoxy) aniline in 0.1 m
N r Qb 1§ were heated under nitrogen
OM—Sone g %F{ﬂi,@béﬂ?f}ﬁe reaction m xture was treated

W|th wat er and extracted with ethyl acetate.

PuixaipleH3di2 by preparative scale HPLC/ MS on R 8
(net hanol - water-gradient) yielded 5% 0f H2.2.2. M5 M

=58(2,6-Aighlgrophenyl)-fx 4neplosoplengl) - (2-[4-morpholinophenyl-

2- {rfin@ 155 G dRR-Q=yh- NZHO WA Q6 e HWK
hr enlilll ;IS%Z 3- chI%r ophenyl ) -5-( 2- [%:)] (2-
di et hyl am noet hoxy) - phenyl am no]
pyAh Ahalogous- iehgtiod td- thai d@tﬁb@i {rHexagapl¢ HANL, B ls@@akis with G3.1

react] on to .t hat.,.descri anplke H . , but
R R bt S SRR 24 s P 3B i o
MS: M = 579 (API+), 577 (API-)

Example H3.1.3
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-hydroxyphenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.3)

An analogous reaction to that described in example H1.1, but starting with G3.1
and 4-hydroxyaniline gave H3.1.3 in 59% yield.

MS: M =510 (API+), 508 (API-)

Example H3.1.4

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-methoxyphenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.4)

An analogous reaction to that described in example H1.1, but starting with G3.1
and 4-methoxyaniline gave H3.1.4 in 7% yield.

MS: M = 524 (API+), 522 (APL-)
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M5: M = 669 (ESHO Exanple H2.3.2
2-(2,6-dichloro-4-[2-hydroxyet hoxy] phenyl)-4-(3-chloro

wohesyud1ss- ( 2- [ 4- PCT/EP2004/011598

met hyl sufi nyl - phenyl am no] pyri m di n-4-yl)-N Hi m dazol

e (H2.3.2) A solution of 80 g4$0.15 nmol) &.3, 47 ¢

(0.3 mmol) 4- (nmethanesulfinyl) aniline and 152 m (0.3

nmol) HA_in diethyl ether (2 M in 0.1 nl dry

I\I- ol i done were heated under nitrogen at 140
C RyL6 i ropHaR/1 Y £24 ChRPopHen DI 2MaSethb@AlRAyIM t h

wat er, saturate ueous and extracted with e¥hy|

acERiRolpyrmpdin- ﬂd’é)rg'olﬂ -igjdagele - eRk omat ogr aphy

(silica, n-heptane/ ethyl acetate gradient) yielded 6%

of H2.3.2. Ms:M =618 (ESI+) Exanple H2.3.3

2- A2 afaldgsilil resi @iod- tol thah bl ithenayiiple H1.1, but starting with G3.1

p 3-.chl or [4(N—(2-
yad%‘lx%f&f’ﬁg?f‘jl %Igfl%‘??rﬁgqryp’ﬁéﬁﬁg o] pyrimdin-4-yl)-NH
-im dazole (H2.3.3) An anal ogous reaction to that

d r 1.5, but starting with G2.3
eﬁg Mtz)_eg?gsd}\pﬁ? )B/I%éF?) MS: M = 677 (ESI 9,) 675

(ESI- - 41 - Exanple H3.1.1

2- (2, 6-di chl orophenyl ) - 4- (4-chl orophenyl ) - 5-

(ZE}Lﬁlh ggHg|eeé hyl am noet hoxy) - phenyl am no]

l)-N-Himdazole (H3. . ) An anal ogous

S D b3 e B i+
6 00)-NaBHmyidazole HIbP) ) Exanpi e HG. 1.2

An analogous reaction to that described in example H1.1, but starting with G3.1
and 4-aminopyridine and heating to 240°C for 10 minutes in a microwave reactor
gave H3.1.6 in 33% yield

MS: M =493 (API+)

Example H4.1.1 '
2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-[4-(2-diethylamino-
ethoxy)phenylamino]pyrimidin-4-yl)-N-H-imidazole (H4.1.1)

An analogous reaction to that described in example H1.1, but starting with G4.1
gave H4.1.1 in 37% yield.

MS: M =597 (API+), 595 (API-)

Example H4.1.2
2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-[4-(2-hydroxyethoxy)-
phenylamino]pyrimidin-4-yl)-N-H-imidazole (H4.1.2)

An analogous reaction to that described in example H1.1, but starting with G4.1
and 4-(2-hydroxy-ethoxy)aniline gave H4.1.2 in 29% yield.



2- (2, 6-dichl orophenyl)-4-(4-chl orophenyl)-5-(2-[4-norp
hol i nophenyl am no] pyrimdin-4-yl)-NHimdazol e
WO RBsH4@54 An anal ogous reaction to that descri BEwEPZ004/011598
exanpl e HLI, but starting wwth G3.1 and
4-nor phol i noani | i ne gave H3..184in 31%yield. M5 M =
579 (APl +), 577 (API-) Exanple H3.1.3
2- (2, 6-di chl orophenyl) - 4-(4-chl orophenyl ) - 5-

( BAE: M kysde OxpBHepal @l o]
pyrimdin-4-yl)-NHimdazole (H3.1.3) An anal ogous
r act i that described in exanple HLI, but

th G3.1 and 4- hydroxyaniline gave H3.1.3 in

59% yi I B
oy, a"iz%o”%-[%”hzﬁ?&&o%@%t{% R Sel
gqmylmtmwgpmrm}ﬂm@o pyrimidin-4-yl)-N-H- umdazole (H4 2)
pyrl m din-4-yl)-NHimdazole (H3.1.4) An anal ogous
reaction to that descriped, | exa
s B\ aelRgoRF Ferciaan fo Ahad cﬁ %Plenlg%éab%t farting with, G4.2
7 \?séIIQ&QmB@A)Mer524 (API +), 522 (APl -)- 42 - Exanple

1.5 2-(2, 6-di chl orophenyl) - 4- (4-chl orophenyl ) - 5-
(2- [4 et hoxyphenyl am no] pyrimdin-4-yl)-N Himdazol e
( NBS: M 5)65AESIHal ogous reaction to that described in
exanple H. , but starting wwth G3.1 and
4- et hoxyaniline gave H3.1.5 in 34%vyield M5:M = 538
(APl +), 536 (API-) Exanple H3.1.6



2- (2, 6-dichl orophenyl ) -4-(4-chl orophenyl)-5-(2-[4-pyri
di nyl am no] pyrimdin-4- yl)-NHimdazole (H3.1.6) An
wanedsgpgoiss reaction to that described in exanpPeTiPi002/011598
but starting with G3.1 and 4-am nopyri di ne and heating
to 240 for 10 mnutes in a mgpowave reactor gave
H3.1.6 in 33%vyield M5:M = 493 (APl +) Exanple H4.1.1
2- (2, 6-di chl orophenyl) - 4-(3-et hynyl phenyl ) - 5-
( Zibtdof Refedemdelly| am noet hoxy)
phenyl am no] pyri mdin-4-yl)-N-Himdazole (H4.1.1) An
anal ogous reaction to that described in exanple H 1.1,
butbamadern, Rg etwlt, i Natl. Cageardnsta91(1999n1538%596 el d. M =

59 +),.15 - :
> Mol %ﬂ%?ﬁ%ﬁ?ﬁ?ﬁ%@ R Polils dnd'Drug Delivery Systems, b ed.
hydr oxyet If{é%%),_Pp. ].9 and 14 6-14:57
DhﬁFBéhﬁm.Slpétm/.{Ad{K}. d{aﬁc&-mék.)?mzbbd)géugﬂml e (H4|- 1. E“) An
a ogous r lon toO criped I n exa e A
b at%r?aabj'tf’ ?ﬁitl‘ &t .7Lé gﬁy}lg‘%’zg?@dr oxy- et hggy) ani | i ne
gaMerriiéld] Fad.iRro2 ¥ed. yAekd Sec.43p- BivB2WM( 19634214 APl +), 540

-). H4 2
4 A, 575 AR Sl M., Chem, Phapm, Bull 20 (1o81) 31453157
| phievey M., &-af.2Tfead{ Phardiasol §itiatii (2000)H82y495pheny| ani no]
PYFditlofl D Ackhder Reb ol Thoiga0lses e 2) An anal ogous

reaction escri in exanple HLI, but
stWengkg shiak+- €l Biokdpd (?-QOJ?I@%?-Q(%{, yield. M5 M= 657
( BROH96/18606-
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( 2D01) ThesaBaaavls hthg gelral fotmala.(I) J. Cel | Biol . 153
(2001) 1023-1033 WD 96/18626- 45 - Patent C ains The
compounds of the genergY formula (1) (D wherein K L

i ndependent |y repr edddt hydrogen; hal ogen; al kyl; -OH
or -OGalkyl; X is hydinogen; -OR1;K:SR2; -S(OR2; -S(O
R2; -CH - S-CH - C(O)N NCH ; i CH - )-OH or a
group A -Q wherein
group; and Qis -ORL
R4; -NH-(CH) NR R4 or hal og n;

(I

wherein

K,L independently represent hydrogen; halogen; alkyl; -OH; or -O-alkyl;
X is  hydrogen; -ORY -SR% -S(O)R% -S(O),R%

-CH,-S-CH,-C(0),-CH,.CH3; -CH,-S-(CH;),-OH or a group

Al-Q; wherein

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

Q is -OR; -SR; -S(O)R%5  -S(O)R% -NR'R%
-NH-(CH,),-NR’R* or halogen;

R' is hydrogen; 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'-Q';
.and

Q! represents —O-alkyl; -CN; -C(O)H; -C(O),-alkyl;
-C(0)-NR’R* -S-alkyl; -S(0)-alkyl; -S(O),-alkyl; and
in case that A" represents an 1,2-ethylen- or 1,3-propylene
group, Q' is -OH or -NR’R"

R’ R* independently represent hydrogen or alkyl; or



10

15

20

25

30

35

epoxy-1-propyl; (R)-2,3-dihydroxy-I-propyl; (S)-2, 3-
di hydroxy- 1-propyl; |, 3-di hydroxy-2-propyl;

wa@-2mscaasy - 2- hydr oxynet hyl - 1- propyl ; PCT/EP2004/011598

2- met hoxyet hoxynet hyl ;

2, 2-di net hyl -1, 3-di oxol an- 4- ydaet hyl or a group A -QL;

and QL represents -Oalkyl; -CN, -C(O H -C(O

-al kyl ; -C(O)-I\E|§R R4; 4-S—al kyl; -S(O-alkyl; -S(0O

-al kyl; and i RcaskRf Hagetlidr withrtbs enitreganatbp? tetwhitlenhey are
or 1,3 -propyl ene ! | S¢os - X 4

i ndependent |y reprag%gl?]%a %’% rao%teonpg}e%gqeﬁ%fﬁglﬁtﬁﬁgr Blﬁg’lmted
and R4 toget her wiTing tweiclhiis vagerstifittedn arosubistiatted bgya methyl

are attached for maogp t@d/wHBRRCLRE aditidHafiifofn- or oxygen
unsaturated ring, which is unsubstituted or

substituted by a iRy JFFSEp theh Ereaipingrafoms being carbon
addi ti onal nitrogeemgr oxygen 5 atomis present, and

t he remai ni ng st ons NG C at ons, | | kyl ; )
di met hyl phospHony et ;%“335%58@9%3%@1 ;Sl’ﬁeP‘YXY'l'PfOPYL
2, 3-di hydr oxy- | - prepyihydgyx@-ldpropyhy| - | |23'<3hﬁ¥mﬁﬂﬂfﬁ‘4i0xolan-4-
yl methyl QL; 10 Y rohet eroaryl, ich are

bot h unsubstitute %?ﬁg%gs@i?dt ed one, two or three

ti mes by halogen; -CH OR5; -R5; -0OR5; -NR R7; -SR5;

-S(Q R5;  ¥8( Ois Ei%l or BeleddfROwhicPatd boRmsubseittdkdiR: Ribstituted

-S(O NRR7; on s l)WNOHOFIa‘ t?l'ree_ti e? ’}\J%afggén;quH%Rs; -R%; -OR>; -NR6R7;

-SR’; -S(O)R’% -S(0),R% -S(O)NHR?; -S(O),NHR?’; -S(O)NR°R’;

-S(0),NR°R’; -C(O)NHR’; -C(O)NR°R’; or CN;

R’ s hydrogen; or
alkyl, which is unsubstituted or substituted with OH;
-O-alkyl or -NR°R’;
with the proviso that not two heteroatoms are connected to
the same carbon atom;

R®, R’ independently represent hydrogen or alkyl; or

R® and R’ together with the nitrogen atom to which they are
attached form a 5 to 7 membered, saturated or unsaturated
ring, which is unsubstituted or substituted by a methyl
group and wherein one additional nitrogen- or oxygen
atom is present, and the remaining atoms being carbon

atoms;

Z is halogen; -OH; -O-allyl; alkyl;, methoxymethoxy;
(2-methoxyethoxy)methyloxy;  methylthio;  ethoxymethoxy;
methylendioxy; ethynyl; trimethylsilylethynyl; or
-O-alkyl, wherein the alkyl group is unsubstituted or substituted
with pyridinyl; or
benzyloxy which is unsubstituted or substituted by halogen;
methoxy; ethoxy; methylenedioxy; ~CNj -NO,; or -C(0),H; and

n is 1 or 2; and
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15 R5 is hydrogen; or alkyl, which is unsubstituted or
substituted with OH -Oalkyl or -NR R7; with the

weonresigoist hat not two heteroatons are connect edCT/EPR(0€/011598

same carbon atom 20 R6, R7 independently represent
hydrogen or al kyl; or R6 and-R7-together with the
nitrogen atomto which they are attached forma 5 to 7
nmenber ed, saturated or unsaturated ring, which is

uns ubspharmbeattioallysacheyitatileisadd thgreef. met hyl group and
wherei n one additional nitrogen- or oxygen 25 atomis
present, and the remaining atons being carbon atons; Z
i s2-hal Blagegpmpaords a@oadihg kg claink || whesginhoxymet hoxy;

(2- met hoxyet hoxy) et hyl oxy; met hylthi o; ethoxynet hoxy;
30 net hyl endi oxy; ethynyl; trinmethylsilylethynyl; or
-0 al KL afp e rRdth chlgeng; kyl group is unsubstituted or

substixut g wiHydrepehi dicil)or ~ORalkdAeWAhAXy gﬂiuﬁb ateSsubstituted by
unsubsti t ut ed gﬁ—er-SUbSt'tUt ed by hal ogen; net hoxy;

et hoxy; nmethylefiedi oxy; -CN, -NO; or -C(O H, and 35

n i s 1Y,0f aritl n arechs défined iplktlimeicend i cal | y accept abl e

salts thereof. 2. The conpounds according to claim1,

wherein K, L are both chlorine;
physiologically acceptable salts thereof.

3.  The compounds according to claim 1 or 2, wherein

K,L are both chlorine;

X is  hydrogen; alkyl or —O-alkyl, which alkyl groups are substituted by
—OH;

Z is  halogen or ethynyl;

Y is  phenyl, which is unsubstituted or once substituted by halogen;
-CHOR’ -R% -OR% -NR°R’; -SR% -S(O)R% -S(O),R’;
-S(O)NHR®  -S(O);NHR’;  -S(O)NR°R’;  -S(O);NRR’;
-C(O)NHR? -C(O)NRR’; or CN;

R®  is hydrogen; or
alkyl, which is unsubstituted or substituted with OH;
-O-alkyl or -NR°R’; 1
with the proviso that not two heteroatoms are connected to
the same carbon atom;

R®, R” independently represent hydrogen or alkyl;

n is 1; and '
pharmaceutically acceptable salts thereof.
4.  The compounds according to claim 3:

2-(2,6-dichlorophenyl)-4-(3-bromophenyl)-5-(2-[4-(2-diethylamino-
ethoxy)phenylamino] pyrimidin-4-yl)-N-H-imidazole,
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X is hydrogen; alkyl or -Oalkyl, which a groups are
substituted by -OH, Y, Z and n are as defined in claim

wa2o0@ndoisiysi ol ogi cal |y acceptabl e salts ther eBCT/EB2004/011598

The conpounds according to claim1 or 2, wherein K, L
are both chlorine; X is hydrogen; alkyl or -Oalkyl,
whi ch al kyl groups are substituted by -OH, Z is

hal ogen or ethynyl; Y is phenyl, which is
unsuth—(Z,@ﬂaﬂilmrb ploenyh- & (b shioraeihedylhp- (2aldo(ediethylErhi@R5;

=l e e N G, 19 1

-C(ONR R7; or CN, R5 is hydrogen; or al kyl, whi ch'is

;gsusmsz (2 @hgc@%dr}geﬁaxgﬁhi "(ytce@refgﬂenyl 1 @plkyl or -N\R

t er oa are
conne e ELPRBPEaR EHRSIFTIANG A0 f-imidazole,

i ndependent |y represent hydrogen or aIkyI, nis 1, and
har mgceuti.cal | sal,ts ereof .. 4.. The,

g onpo -g?gft)-gtcﬁﬂxép 5% Z?F enylsr% {2 ﬁl dlmeth};[ammophenyl-

2-(2, Grnﬁho}ﬂyﬁmnimeWI)}Nél—I{lﬁmﬂnzolmphenyI )-5-(2-[4-(2-di

et hyl am noet hoxy)

phenyl am no] pyri m di n-4-yl)-NHimdazole, - 48 -
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4- (N—(2 ~hydroxyethyl)-

sulfamoyl)phenylamino]-pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
hydroxyethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy] phenyl)-4-(3-chlorophenyl)-5-(2-[4-
methylsufinyl-phenylamino] pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-
(N-(2-hydroxyethyl)- sulfamoyl)phenylamlno]pyrlmldln 4-yl)-N-H-

imidazole,

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-(2-diethylaminoethoxy)-
phenylamino]pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-hydroxyphenyl-
amino|pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-methoxyphenyl-
amino]pyrimidin-4-yl)-N-H-imidazole,
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2- (2, 6-dichl orophenyl)-4-(3-chl orophenyl)-5-(2-[4-(2-d
i et hyl am noet hoxy) phenyl am no]

woRotsrudism- 4- yl ) - N-H i m dazol e, PCT/EP2004/011598

2- (2, 6-di chl orophenyl ) -4-(3-chl orophenyl)-5-(2-[4-(2-
hydr oxyet hoxy) phenyl - am no] -49-
pyrimdin-4-yl)-NHimdazol e,

2- (2, 6-di chl orophenyl ) -4-(3-chl orophenyl)-5-(2-[4-dinme
t hyl and-(eksddraphenyl )} 404-chloraplrensth)yb-§2- M- ethoxiphanylt e,
2-(2,6:di 3= g hl h [)-5-(2-[4-(iV-
(ZS o darngl)ll(lggéyg{/ [ e NAaGRaghbRr ophenyl) - 5- (2-[4- (i
sul f anmoyl ) phenyl am no] - pyri m di n-4-yl)-N-Him dazol e,
2- (2, 6,05 G1ak M Sro ety i Xy ERlyRylpRESMY b ) 242 3-AEthPhARRSN

i bt yAtBoRHRSE Ry RO B Ry g WOy -miBEoled. y1 ) - N H i m

di et hyd

i dazol e,

1§26 B R RS XY TRl YRS 5o Fa B U S 2R -

hydr oxprenhlamyne |pemydiam-pldpINH-imiddzoele,oryl ) - N H- i m dazo

l e,

2-(2,6-dichl oro-4- & 2- hydr oxl}l/et hoxy] phenyl )-4-(3-chloro

pheny|3-(56-dichjaro¢412-hydroxyethoxy|phenyl)-4-(3-ethynylphenyl)-5-(2-[4-

d Id eth de%ﬁ?ﬁhﬁﬂé&ﬂoﬁ'ﬂ%hﬁ%ﬂﬂ] Pyrirhisliat N ik dian

i dazol e, ‘

2-(2,6-dichloro-4-[2-hydroxyet hoxy] phenyl )-4-(3-chloro

phenyl The&oﬁﬂac{uﬁds according to claim 1 or 2, wherein

nmet hyl sufi nyl - phenyl am no] pyri m di n-4-yl)-N H i m dazol

e, 2-(2,6-dichloro-4-

[ 2- hy dK,dx yaet hdogh phlerink;) - 4- ( 3- chl or ophenyl ) -5- (2- [ 4-

(JST-.(g-hydro ) - sul fanmoyl ) phenyl am no] pyri m di n-

4-yl) - Hifgn' d;‘iﬁfg@éh

2-(2, 6Zdi dhl orlejgeny| ) - 4- (4- chl or ophenyl ) -5-(2-[ 4-(2-d

| ﬁt hy: 7m rig’]et %}ni%léwhiczl is su)bstli\’f_uted by, —(—jNR6R7, wherein

phenyl ami no] pyrd Ip-4-yl)-N Himdazol e, )

2- (2, 6-di chl orbpmdny )togatlhemmfﬁ $edpHessn togn to which they are

(2-[4- gydr oxyP?enydtﬁamdmﬂod rmla 5 to 7 membered, saturated or unsaturated

pyrimdin-4-yl)-NHim.dazol e, . .

52 (2. 6 di chl or ophdiy )VHEY 42 JHdhsiateh i sbstinited; by gethyl

oxyphenyl anmi no] pygrowp cind- whedejn Nnktddditttamb rdtrogef9 or oxygen
atom is present, and the remaining atoms being C-atoms;

n is 1; and
pharmaceutically acceptable salts thereof.
6.  The compounds according to claim 5:

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-morpholinophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole, or

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-morpholinophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole.



10

15

20

25

30

2- (2, 6-dichl orophenyl)-4-(4-chl orophenyl)-5-(2-[4-etho
xyphenyl am no] pyrimdin-4-yl) -NHimdazol e,
wa-=20/0801d4 chl or ophenyl ) - 4- ( 3- et hynyl phenyl ) - 5- PLT[F#2(02/011598
di et hyl am noet hoxy)
phenyl am no] pyri m di n-4-yl ) - N56i m dazol e,
2- (2, 6-di chl orophenyl ) -4-(3-ethynyl phenyl )-5-(2-[4-(2-
hydr oxyet hoxy) - phenyl am no ] pyrim din-4-yl)
- NE-H- | Fhedeomepaainds pccording to claim 1, wherein
2-(2,6-dichloro-4-[2-hydroxyet hoxy] phenyl ) - 4-(3-et hyny
| phenyl ) -5-(2-[4- (2-diethylanm noethoxy) -phenylam no]
pyri nikln- Meyﬂgot Kpleringi dazol e. 5. The compounds
accordxng,go q{ k eh; Or 2, wherein K ,L arree both
chlorl ﬁp? ro en; Z is hal ogen; Y is phenyl,
mhich §&bst Ed by - NR R7, wherein R6 and R7

t oget hYér ik t h Heffeodniyl, lwl@&ns ahaibstitntsthocdubkt@yedasR, two or three
attached forn1a 5 to nenb 55afsur d 657, 5, 5,
unsaturated ri' V%h%@gl g%gg%%Tl Utgggbrﬁﬁ]1 -SR% -S(O)R

substituted by-SEONBE; h')SKO@JHBEI 500) WHR 2i-B(QMNRR’; -S(0),NR°R’;
addi ti onal nlttgggg g@pRagp@}ﬁs present, and

t he renai ni ng tons elng -atons; nis 1; and
pharnaceutlcaﬂiy a&hgbpﬁﬁbéfsalts thereof. 6. The

conpounds accor di | N@yll,0 whid B Rynsubstituted or substituted with OH;

Pol .anpﬂéﬁgl gﬂfﬁgf 2%913%03 ﬁgkﬁ ) bRt imasioy eﬁmsrnot two

2- (2, 6-di chl or ophéieydrdatdmis Arcdindecrpd enthle satbe cabbd atten;p

hol i nopheny!| arﬁﬁf‘ﬁ} independently represent hydrogen or alkyl; or

R® and R’ together with the nitrogen atom to which they are
attached form a 5 to 7 membered, saturated or unsaturated
ring, which is unsubstituted or substituted by a methyl
group and wherein one additional nitrogen-- or oxygen
atom is present, and the remaining atoms being C-atoms;

n is 1;and
pharmaceutically acceptable salts thereof.
8.  The compounds according to claim 1, wherein
K,L are both chlorine;
X is  hydrogen;
Z is  halogen;
Y is  pyridinyl, which is unsubstituted or substituted by alkyl;
n is 1; and
pharmaceutically acceptable salts thereof.

9.  The compounds according to claim 8:

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-pyridinylamino] -
pyrimidin-4-yl)-N-H-imidazole.
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pyrimdin-4-yl)-NH -imdazole.- 50 - 7. The conpounds
according to claiml, wherein K, L are both chlorine;

w& 2065/0n¢1d4 ogen; Z is halogen; Y is heteroaryl, PGIERROUS11598

unsubstituted or substituted one, two or three tines

by hal ogen; -CH OR5; -R5; -OR3]1--NR R7; -SR5; -S(0O) R5;
-S(O R5; -S(ONHR 5; -S(O NHR5; -S(ONR R7; -S(O NR
R7; -C(ONHR 5; -C(ONR R7; or CN; R5 is hydrogen; or

al Wyl , A phoceds fosthensadsdttionwtf ¢tk mpuings a¢cordidg ve tlhinOH, wherein
-Oalkyl or -NR R7; with the proviso that not two

het eroat ons are connect ed to the sane carbon atom R,

R7 i ndepercdamaupnds efthegereralfprnslgéMlor al kyl : or R6 and

R7 together with the nitrogen atomto which they are
attached forma 5 to 7 nenbered, saturated or

unsaturated ring, which i zgsubstitut ed or

substituted by a net hpt=grOupn and wherei n one

addi ti onal nitrogen- gxygen atomis present, and

the remaining atons bging Catons; nis 1; and

phar maceutically qccep abl thgreof. 8. The
conmpounds accordl g to clai in K L are both
chlorine; Xis E/QrO'

(VD)

are reacted with compounds of the formula Y-NH,; to give the compounds
of formula (I); the substituents K, L, X, Y, Z as well as n having the

significances given in claim 1; and wherein

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

V),

wheréby the compounds of formula (V) are obtained by N-deoxygenation of
compounds of the general formula (IV)
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Z is halogen; Y is pyridinyl, which is unsubstituted
or substituted by alkyl; nis 1; and pharmaceutically

weacospualshe salts thereof. 9. The conpounds aceoraiPz@4/011598

to claim8:

2- (2, 6-dichl orophenyl ) - 4- (4-eBBRer ophenyl )-5-(2-[4-pyri
di nyl am no] - pyrimdin-4-yl)-NHimdazole.- 51 - 10.
A process for the production of the conmpounds
according to claiml1, mher;{n a) compounds of the
general formula (V) ¥ ]a reacted with conpounds
of the fornmula Y-NH e the conpounds of fornula
(1); the substituent's L, X, Y, Zas wll as n
havi ng the significances givenin claim1; and wherein

oxi dation of thegulfinde giloup e _thioethers,
descri bed by t k€ geyeér 3 orml a v wher eby t he
conmpounds of fornul V) are/obtai ' X

N-deoxygenati on of 'Cowggdunggyof thesgeneral formula
(IV)- 52 - (1V), and said conpodnds of the genera
formula (1V) being obtained by reacting a conpound of
the general formula (I1) K (), with a conpoundlgg t he
general formula (I11) (IV),

and said compounds of the general formula (IV) being obtained by reacting a

compound of the general formula (II)

O K
H
X
L
(D),
with a compound of the general formula (III)
(1),
and
b) isolating said compounds of formula (I) from the reaction mixture,

and
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( ) and b) isolating said conmpounds of fornula (1)

fromthe reaction mxture, and- 53 - c) if desired
woroosioagist hem i nt o a pharnmaceutical |y accept abbeTaabiobyi1598

addi tion of suitable acids or bases. 11. A

phar maceuti cal conposition, ce&at-ai ning one or nore

conpounds as clained in any one of the clains 1 to 9

toget her with pharmaceutically acceptabl e exci pi ents.

12. A phar mafdesireddhrmingfhesi intoa phanwcditiglly accepablasiit by

for the inhi P&&i{i&ﬁ‘oPJufittalgl;E‘a%Eid%PB‘ﬁst. 13. The use of a

conpound in any one o Ims 1 to 9 for the treatnent
of cancer. 14. The use of a conpound in any one of

cl pf. m8A Iphdinfcéutical REMPBAHOAC EoiBing TRE! SRS Scdfounds as
the trea nt of dlsea}s_r%é(gedlaied by c-nmet- or src )
t yr osi NN Es8-Y °op§ o d@sot 13 Téagsthmdwith phepmagratically
of cl addeeptdble ex@piknts. t he manufacture of nedi canents
for the inhibition of tunor growth.

12. A pharmaceutical composition according to claim 11 for the inhibition of

tumor growth.

13. The use of a compound in any one of claims 1 to 9 for the treatment of

cancer.

14. The use of a compound in any one of claims 1 to 9 for the manufacture of
medicaments for the treatment of diseases mediated by c-met- or src tyrosine

kinases.

15. The use of a compound in any one of claims 1 to 9 for the manufacture of

medicaments for the inhibition of tumor growth.



