Novel imidazole derivatives and their use as pharmaceutical agents This
invention relates to new imidazole derivatives and their pharmaceutically
acceptable salts. The compounds are protein-tyrosine kinase inhibitors,
especially inhibitors of c-met and src kinases and are therefore excellent
therapeutics for the treatment of cancer. The invention also relates to
pharmaceutical compositions which contain these new compounds as
active agents for the treatment of cancer and cancer related diseases.
WO 96N 862 tnskaneiiRegarhitiars aidinsingskinapas ansceoneilkioass
which are derivatives of
2-(2,6-dichlorophenyl)-4-phenyl-5-(pyridin-4yl)-11-I-imidazole (examples
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hydroggrehaiaaeniialiss-OH; or -0-alkyl; X is hydrogen; -OR'; -SR2;
-S(O)R2; -S(0)2R2; -CH2-S-CH2-C(0)2-CH2-CHS3; -CH2-S-(CH2)2-0OH
or a group A'-Q;

WO 96/18626 describes inhibitors of tyrosine kinases and c-met kinase which are

derivatives  of 2-(2.6-dichlorophenyl)-4-phenyl-5-(pyridin-4yl)-1H-imidazole
{examples 5, 6 and 55). However they show unfavorable cytochrome P450

interactions,

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.

In one aspect, there is provided compounds of the general formula ( [ )
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wherein Al represents a CI-C3-alkylene group; and Q is -OR’; -SR2;
-S(O)R2; -S(0O)2R2; -NR3R4; -NH-(CH2)2-NR3R' or halogen; R'is
hydrogen; alkyl; allyl; dimethylphosphonylmefliyl; 2,3-epoxy-I- propyl;
(R)-2,3-dihydroxy-I-propyl; (S)-2,3-dihydroxy-I-propyl;
1,3-dihydroxy-2-propyl; 3-hydroxy-2-hydroxymethyl-I-propyl;
2-methoxyethoxymethyl; 2,2-dimethyl-l,3-dioxolan-4-ylmethyl or a group
A'-Q"; and Q' represents -0-alkyl; -CN; -C(O)2H; -C(O)2-alkyl,

- SUR3R4; -S-alkyl; -S(O)-alkyl; -S(0)2-alkyl and in case that A’
represents an 1,2-ethylen- or 1,3-propylen group, Q1 is_-OH or -NR 3R4;

RB:IR 4 indapenlsatin SRSt Ry Aot Of oRsiiReh RAERT Rrtgdtner

with the nitrogen atom to which they are attached forma5to 7

mbered, gawg}gge%r unsatuggied ring, wiich is un_:?srt]da ﬁbuted Or _g(0),R™:

substituted by a‘methyl’group and herein one’ additional nitrogen- or™
oxygen atom 'gﬁl%gﬁﬂj e bshidining aohs Beng darBon &foms; A -Q:
R2 is alkyl; diteettiylphosphonylmethyl; 2,3-epoxy-I-propyl;
2,3-dihxdro>9éﬂf9§a&gla%g@;m&g%ﬁ{%o@{ﬁ@A-ylmethyl or A-QYis

o feesiyihc e b e A

S(0)2R5; SI@INEIRS; -S(O)2NHR5; -S(O)NR6R'; -S(0O)2NR6R';

-C(O)N&IRSis G{AVRER GIRrI CNIRS isvarPe80sMHonyimethyl; 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-dimethyi-1,3-dioxolan-4-ylmethyl or a
group A'-Q'; and

Q1 represents —O-alkyl; -CN; -C(O)H; -C(O)-alkyl; —C(O)—NR3R4;
-S-alkyl; -S{O)-alkyl; -S(O)z-alky! and
in case that A' represents an 1,2-ethylen- or 1,3-propylen group, Qlis
-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
ALQ*

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(ORR*;  -S(OINHR’; -S(ORNHR’; -S(O)NR°R"; -S(O)NR'R’;
-C(O)NHR?; -C(ONR’R; or CN;

R is hydrogen; or

alkvl, which is unsubstituted or substituted with OH; -O-alkyl or
NRR’;



alkyl, which is unsubstituted or substituted with OH; -0-alkyl or -NR6R’;

-3- with the proviso that not two heteroatoms are connected to the same
carbon atom; 6' R, R independently represent hydrogen or alkyl; or R6

and R7 together with the nitrogen atomyto 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 atonwishpiiesenty saditihe nehtainihgicatommbeirgeoansorrdtiontss Zame
is halogen; -QhorQuallyl; alkyl; methoxymethoxy;

(2-meth@exyethox me%p lgxy; methylthiq; ethoxymethoxy; methylendioxy;
ety et AT BT G ST I iyt aroup i
unsubstituted df seskRtutesethatpridingiiroetie pryToley WhtdHisy are attached

unsubstituted oaubstituied7bnhalegen,; smethedyoeti®yirated ring, which is
methylenedioxy; -CN..-NOZ2; aor - % QL%H& nd nfgjfho[ 2, a .
pharmaceutica ?Sa%gggg%a?b eogaﬁ‘flcs% %ergofi%’izh% coemgoﬁgé}gggorgﬁar%n_ ?ne
the present diseRsSHPEANBILEHVIRT L5 pEsle T ASETSHHIbIHS, fif femaining
particular c-metkinadeiandcarbdanmiyrtyrosine kinase inhibitors, and may
therefore be useful for the treatment of diseases mediated by said tyrosine

kinases.:The famj tyrosing¢kinasesplays an im nt role, i hoxv:

re%ulatio}r;:- of (?leqﬁj !syfgggr{léling amell pro ifléﬁr}%bn by%%%%phor&gﬁ?%@met ox

tyrosine residués-ofcipeprielbsanmgiotens. Inappedphidteactivatiorrpnethoxy;

tyrosine kinases i be..invel | | isease states
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including inflammatory, imnmiuno
-O-atkyl, wherein the alkyl group is unsubstituted or substituted

with pyridinyl; or
benzyloxy which is unsubstituted or substituted by halogen,

methoxy; ethoxy; methylenedioxy; -CN; -NOy; or -C(O),H; and
n is lor2;and

pharmaceutically acceptable salts thereof.

The compounds according to the present disclosure show activity as protein kinase
inhibitors, in particular ¢-met kinase and src family fyrosine kinase inhibitors, and
may therefore be useful for the treatment of diseases mediated by said tyrosme
kinases. The family of tyrosine kinases plays an important role in the regulation of
cell signaling and cell proliferation by phosphorylating tyrosme 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, 1.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



CNS disorders, or ontological 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 higreditary and sporadic human
papillary renal carcinomas and have been reported in ovarian cancer,
childhood hepatocellular carcinoma, metastatic head and neck squamous
c@melér@hibrimas, eangeyastiic tarversCenbtrisaalbpuveriexpressedindsothmet
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béﬁﬁ%’ﬁﬁ&@%@ to therapeutically target this receptor tyrosine kinase. The
usefulness of inhibiting the protein-tyrosine kinase c-met for inhibiting
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and therapy of diseases medlated by said kinases; for example transplant

rejggligsn ilaymatary heuwek B8, FReumaiRiek @rftfpﬂtﬁmp@%aﬁiﬁmases
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akaueypdheraipa)cafpaundmihine generakiol muartvi}, Zhleumatoid arthritis,
psoriasis, restenosis, allergic asthma, Alzheimers disease, Parkinson, stroke,

osteoporosis, cancer, and benign hyperplasias.

In a second aspect, there is provided a process for the production of the compounds

as defined above, wherein

a)  compounds of the general formula (VI)

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 as

defined 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)



ONK O; N/UII\H XL (VI) are reacted with compounds of the formula
Y-NH2 to give the compounds of formula (1); the substituents K, L, X, Y, Z
as well as n having the significances as defined above; and wherein the
compounds of formula (VI) are obtaingd by oxidation of the sulfide group
of the thioethers, described by the general formula (V) -1l14a- zJn NKNH
L (V), whereby the compounds of formula (V) are obtained by
N-deoxygenation of compounds 0 general formula (IV) z 1dJn N K

S~IN'"II\X HO L (IV)ands pmpounds of the general formula (1V)
5 ppound of the general formula (Il OK H

being obtained by reacting

V),

whereby 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)

) K

0y

with a compound of the general formula (IH}

(TIT)



x L (I) with a compound of the general formula (I1) N O N HO,N z 1n
(1) -4b- and b) isolating said compounds of formula (I) from the reaction
mixture, and c) if desired turning them into a pharmaceutically acceptable
salt by addition of suitable acids or bases. In a third aspect, there is
provided a pharmaceutical composiﬁéﬁ’,"containing one or more
compounds as defined above together with pharmaceutically acceptable
eruipients. In a fourth aspect, there is provided a pharmaceutical
composition as defined above for the inhibition of tumor growth. In a fifth

aspectb here isgaroyided the use of compou d 1(Tjefi %d above for.the
olanng said CO{I}BO% S OF {Erml,rila @i (91331 reaction mixture,
manufacture of & Medicament 10r the treatment of cancer. In a Sixt

aspect, ke is provided the use of a compound as defined above for the
manufacture of medicaments for the treatment of diseases mediated by

c-met- of SICly[PSING KINASES, A SH 8@@%%%8 el 5 RpvRA RS,
use of @compound as dé%”%in,e& aﬂ)ové \T{or e man%}factuf?’e 8? 8 Y
medicaments fFHEMATSHGPYT 26iHDPGP8M . Objects of the
embodiments of the present disclosure are the compounds of
In a third aspect, there is provided a pharmaceutical composition, containing one or

more compounds as defined above together with pharmaceutically acceptable
excipients.

in a fourth aspect, there is provided a pharmaceutical composition as defined above
for the inhibition of tumor growth.

In a fifth aspect, there is provided the use of a compound as defined above for the

manufacture of a medicament for the treatment of cancer.

In a sixth aspect, there 18 provided the use of a compound as defined above for the
manufacture of medicaments for the treatment of diseases mediated by c-met- or
sre tyrosine kinases.

In a seventh aspect, there is provided the use of a compound as defined above for

the manufacture of medicaments for the inhibition of tumor growth.

Objects of the embodiments of the present disclosure are the compounds of
formula (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 |
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.



formula (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 theggantrol or prevention of illnesses,
especially of ilinesses and diseases mentioned above or in the

manufacture of corresponding medicaments. As used herein, the term

kYL mMeaaikaestraighp-thainsed hranichegpelamssatvnrated! hydratarbiogar or
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gE80-as used herein represents a bivalent saturated linear or branched
hydrocarbon having 1, 2 or 3 carbon atoms. Preferably said Ci-C3-alkylen
group is linear. Examples are a methylene-, ethylene-, propylene- or
isopropylene group. WO 2005/040154 PCT/EP2004/011598 -5 The term
"aryl" as used herein denotes a 6 to 10 membered mono- or bicyclic,
aromatic hydrocarbon ring. Examples are phenyl, naphtyl or indenyl.
Preferably said "aryl" group is phenyl. The term "heteroaryl" as used
herein denotes a 5 to 10 membered mono- or 5 bicyclic, aromatic
hydrocarbon ring, wherein one, two or three, preferably one or two carbon
atoms may be replaced by nitrogen, oxygen or sulfur. Examples are furyl,
thienyl, pyrrolyl, isoxazolyl, imidazolyl, pyridyl, pyrimidinyl, benzofuranyl,
indolyl. Preferably said "heteroaryl" is pyridyl. "Halogen" means fluorine,
chlorine, bromine, or iodine. 10 An embodiment of the present invention
are compounds of formula (I), wherein K, L are both chlorine;
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X'is hydrogen; allryl or -O-alkyl, which alkyl groups are substituted by

-OH; Y, Z and n are as defined above; and 15 physiologically acceptable

salts thereof. Another embodiment of the present invention are
"%‘8&?8%5&#%3 of formula (I), wherein K, L are both chlorine; DpIX 2004011598

hydrogen; alkyl or -O-allryl, which alkyl_grpups are substituted by -OH; Z

is halogen or ethynyl; Y is phenyl, which is unsubstituted or once
substituted by halogen; -CHZORS5; -R5; -OR5; -NR6R7; -SR5; -S(O)R5;
-S(DH2REGm SEOIN R e EeSIORNHR S, 6O INRBRIbeSOIZNRGR' bicyclic,
-COMNERSL b QINRORA OE}EQMQB5 A&Wﬂﬁeﬂaﬁﬁt@“ ktl, kgt | IPreferably
unsubcfutu Jor subs tutqg with OH; -0-alkyl or -NR6R7; with the proviso
that fiot %vyo $0°hteroatorris are connected to the same carbon atom; R6,
R7 independently represent hydrogen or allryl; WO 2005/040154
PC’[[ItEPrBﬁﬁMﬁéﬂzﬁ%yi”Gem isctl; hadiphdmmsoeaticaflyldcoepthbledsaltsio- or

thergof e Maﬁ@rﬁ gisahefoy Weene, two or three, preferably one or
250 d'%om 11)“ (Gebrom %e%rs hEE P YA Exarmpies are

ethox ) eny Iamlno r|m|d|
Ipthlenyl DYITO. yl isoxazolyl, 1m1dazoiy1 pyndy} pyrimidinyl, benzofuranyl,

ndelyi. Preferably said “heteroaryl” is pyridyl.
“Halogen” means fluorine, chlorine, bromine, or iodine.
An embodiment of the present invention are compounds of formula (I}, wherein

K. 1 are both chlorine;

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

Y, Z and n are as defined above; and

physiologically acceptable salts thereof.

Another embodiment of the present invention are compounds of formula (1),

wherein

K,L are  both chlorineg
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’; -8R’ -S(O)R% -S(0),R’; -S{O)NHR’;
-S(O),NHR%  -S(O)NRR’;  -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"; with the proviso that not two
heteroatoms are connected to the same carbon atom;

RS, R” independently represent hydrogen or allyl;
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2-(2,6-dichlorophenyl)-4-(3-cNorophenyl)-5-(2-[4-(2-diethylamino- ethoxy)
phenylamino ]Jpyrimidin-4-yl) -N-H-imidazole, 10
2-(2,6-dichIorophenyl)-4-(3-chIorophenyl)-5-(2-[4-(2-hydroxyethoxygphenyl
WO HIRGFYYfimidin-4-yl) -N-H-imidazole, PCT/EP2004/011398
2-(2,6-dichlorophenyl)-4-(3- chlorophen)g) -5-(2- [4-dimethylaminophenyl-
amino] pyrimidin-4-yl)-N-H-imidazole,
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-hydroxyethyl) 15
sulfamoyl)phenylamino]-pyrimidin-4-yl)-N-H-imidazole,
2-(2,6-dichloro- %Woxymethylphenyl) -4-(3-chlorophenyl)-5-(2-[4-(2-
dieth)rlaminoethoxy)-phenylamino ] pyrimidin-4-yl)-N-H-imidazole,
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
hydrbsometroxigilphessplabiiselipiiensiein-4-yl) -N-H-imidazole, 20
2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-

dietyylaminesthoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole,
2-(2,6- dICh|§7I’O 4-[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-

methylsufinyl-phenylamino] pyrimidin-4-yl)-N-H-imidazole,
2- (2ﬁﬁeﬁcﬁidrbrm{hehwr@a@ézmy}émwr)iﬂi-?(ﬂécmodéq@wéﬁyipg— (2-[4-(N-(

2 Zéthyﬂmx}@mmlﬁu!ﬁmw%@%ammahmm;n -4-y1)-N-H-imidazole,
WO 2005/040154 PCT/EP2004/011598 -7

2 (2 6- dlcgh%]f) %4 %:%? C?Plr?ﬂ giﬂ% diett }Xi?nrlnnlgpethoxy)

2 (Zw}ﬂbﬁéﬂhﬁwﬂméﬁb@bﬁéﬁﬁ @G@ﬂﬁiﬂﬁydroxyphenyl- amino]
pyrimidin-4-yl)-N-H-imidazole, 5

2 (26t egpaqga@éﬂz,ﬁ A4Chigtonheny %‘?ME beoyhamige |
e P o)

2-{2,6-dichlorophenyl}-4-(3-chlorophenyl)-5-(2-[4-dimethylaminophenyl-
amino]pyrimidin-4-y1)-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}-phenyiamino]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-y1)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hvdroxyethoxy]| phenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-
hydroxyethyl)-sulfamoyl) phenylaminopyrimidin-4-y1)-N-H-imidazole,
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amino] pyrimidin-4-)rl)-N-H-imidazole,
2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-[4-(2-diethylamino 10
ethoxy@)he“nylamino]pyrimidin-4-y|)-N-H-imidazoIe, PCTEPAA04/0T1598
vﬁ(-)(%[,’%’- i‘(?ﬁ?érophenyl)-4-(3-ethynylphen)rI)-5-(2-[4-(2-hydroxy& o)z&ydf-' >
phenylamino]pyrimidin-4-y|)-N-H-imida_z§)I_e, or
2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-ethynylphenyl)-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino] pyrimidin-4-yl)-N-H-imidazole. 15
Anatherceddhdstiopaat 0F-thétpralsen maventio(2aie Copbyiacsiokfbomula
(), %@ﬁ{ﬁ%ﬁ%}pﬁﬁﬁlﬁﬁﬁhz;cc«‘}?ﬂpmnﬁwgﬁﬁi@amarogen; Zis halogen; 20 Y is
phenyl, which is substituted by -NR6R7, wherein R6 and R' together with
the nitrogen atom to which they are attached form a 5 to 7 membered,
satiafett deinerbeatbdiridgcbloreise thduBstitdredr sratisatiuted by a
methyli godpipi andinvwhg el BRenatiditional nitrogen- or oxygen atom is
present, 25 and the remaining atoms being C-atoms; nis |; and

pharmaceuytically acceptab Its thereof. 005/040154

P R AGe R LR aS e ToP e
2-(2ag:iiesvispEng U NAEHEAsERENYT)-5-(2- [4-morpholinophenyl-
amino]pyrimidin-4-yl)-N-H-imidazole, or

2-(20diehipransaunn-(3 ehinumsprayy >-@li-marrhphagpaheny! 5
aminolRyfimidingyD Nsimidazolg.

2-(2,6-dichlorophenyl)-4-(3-ethynylphenyt}-5-(2-[4-(2-diethylamino-
ethoxy)phenylamino}pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichiorophenyl}-4-{3-ethynylphenyl)-5-(2-[4-(2-hydroxyethoxy)-
phenvylamino|pyrimidin-4-yl)-N-H-imidazole, or

2-(2,6-dichloro-4-[2-hydroxyethoxy}phenyl)-4-(3-ethynylphenyl}-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino |pyrimidin-4-yl)-N-H-imidazole.

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

wherein

K, 1L are both chlorine;

X i hydrogen;

Z 15 halogen;

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

Réand R7  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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Another embodiment of the present invention are compounds of formula
(1), wherein K, L are both chlorine; X is hydrogen; 10 Z is halogen; Y is
heteroaryl, which is unsubstituted or substituted one, two or three times
B HAYER4-CH20R5; -R5; -ORS; -NR6R7; -SR5; -S(O)R5F CEIEPREH593
-S(O)NHRS; -S(O)2NHR5; -S(O)NR6R"; -S(0)2NR5R7; -C(O)NHRS5;
-C(O)NR6R7; orCN; 15 R5 is hydrogen: or alkyl, which is unsubstituted or
substituted with OH; -O-aicyl or -NR6R7; with the proviso that not two
hetérohtomparedsannéetechtapithe same carbon atom; 20 R6, R7
independently represent hydrogen or aicyl; or R6 and R' together with the

nitrogen. atom to which.they are attached. fo 5 to 7-mempbered,
e U R o RS haer 6 CUBRARIHG by a
metHypiratpasinvhEret-Bnnidentiowal nitrogen- or oxygen atom is

present, and. the 25 remaining atoms being C-atoms; nis 1; and

hasmageyi table f.-Another smbodi fth
Brggﬁﬁ%{éﬁg@%%g%?o@?ﬁé}% gg%{r%ﬁumgw% wherg%éﬁ\?l\%}q °

2005/84015% TR0 270 TTEGE - IC, L are both chlorine;

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

K,I. are  both chlorine;
X is hydrogen;
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%;
-5(0)2R% -S(O)NHR’; -S(O),NHR’; -S(O)NR°R’; -S(O}),NR°R’;
-C(O)NHR?; -C(O)NRR’; or CN;
R’ is hydrogen; or
atkyl, which is unsubstituted or substituted with O;
-O-alky! 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 1is 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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Xis hydrogen; Z is halogen; Y is pyridinyl, which is unsubstituted or
substituted by alkyl; 5 nis 1; and pharmaceutically acceptable salts
thereof. Such a compound is for example: _ c
V‘Qg(lé’%:‘-f&‘ﬂ’ﬁﬂ'brophenyI)-4-(4-chIorophenyl)-5-(2-[4-pyridinyIarIr’ﬁ:rP]rc/) ;1)]32/?%? s
4- 10 yl)-N-H-imidazole. Still another engbodiment 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) 15Z, n ONKO;5N
1 HRXL204re (VI)beatteddaxited with a compound of the formula Y-NH2 to
givecthe cpmpouggdsogdformula (1); the substituents K, L, X, Y, Z as well
asp having the @g)ngglqances given above; and wherein 25 the
compounds of formula (VI).are obtained by oxidation of the sulfide group

of tRe thiokthersPFaLErbafis)) thargaheiaitrdrmdiP AR 2865040154
PCT/EP2004/011598 -10- zJn

n is 1; and
pharmaceutically acceptable salts thereof.
Such a compound 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-INH; to give the compounds
of formula (I); the substituents K, L, X, ¥, 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)



K 5SN/II\NX N/ (V), 10 whereby the compounds of formula (V) are
obtained by N-deoxygenation of compounds of the general formula (1V) i
zJNNK SYNI15/1\I(\X N/HOL(IV), and. said compounds of the
wyenerdldarrula (IV) being obtained by reacting a compour®f-éfERw04/011598
general formula (I1) 20 O K H X L (ll), with a compound of the general
formula (111) WO 2005/040154 PCT/EP26041011598 -l N~O N I n

K
5
X
(V)
10 whereby the compounds of formala (V) are obtained by N-deoxygenation
of compounds of the general formula (IV)
K
15 X
(IV),
and said compounds of the general formula (IV) being obtained by
reacting & compound of the general formula (II)
H
X
- mw,

with a compound of the general formula (Til)
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[ 1zIn HO N (lll); 5 b) isolating said compounds of formula (I) from the
reaction mixture, and c) if desired turning them into a pharmaceutically
acceptable salt by addition of suitable acids or bases. Compounds of the

WEEHERAHdFhula (1) can be prepared by reacting a compounddf g 4/011598
general formula (VI) with an amine Y_NIYHZ’ wherein K, L, X, Y, Zand n
have 10 the significance as defined he ein before, at a temperature in the
range of 100 to 250C 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, diok&ne, 1 [ oxyethane or toluene and by
conventional heating or heatings e 15 reactor. Zjn OiL
Y-NH2 O"l S N N H X3'K VINComggounds e | al formula (VI) can
be obtained by oxidatidn of the sultide graup oflt en{ﬂoethers, described
by the general formula (V). Forifhe synthesiSof the sulfones of the
general formula (VI) oxoneTM is preferably used bteh%-; 20
chloroperbenzoic acid works as well. WO 2005/040154
PCT/EP2004/011598 -12

b) isolating said compounds of formula (I} from the reaction mixture, and

¢} if desired turning them into a pharmaceutically acceptable salt by addition

of suitable acids or bases.

Compounds of the general formula (1) 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 2 microwave

reactor.

L Y-NH,

Compounds of the general formula (V) 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 (V1) oxone™ is preferably used but 3-

chloroperbenzoic acid works as well.
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The thioethers of the general formula (V) Z]n/NLSN\IVNHXK can
be obtained by N-deoxygenation of compounds of the general formula
(IV). This reaction is preferably carried out using ethyl bromoacetate in
YR pesdide of 5 triethylamine (Somei, M., and Tsuchiya, NtGTERIA§4/011598
Pharm. Bull. 29 (1981) 3145- 3157). Alternatively, this reduction can be
achieved by the use of triethylphosphitéZin dimethviformamide. A
compound of the general formula (IV) can be obtained by reacting a
com@%ge@lfeggg]gggglggﬁggrmlg \Rrwith a compound of the general
formula (I), wherein 10 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=afdgfiydes. WO 2005/040154
PCT/EP2004/011598 -1 ~O NH40Ac HIXdINI1ZIlIn CH
COON KHORNa U III NLSNN IV

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

in dimethylformamide.

A compound of the general formula (IV} can be obtained by reacting a compound
of the general formula (IIT} with a compound of the general formula (IT), 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.



Ut

10

15

1 HO X | K A further embodiment of the invention is the use of a
compound of the general formula (1), wherein the substituents IC, L and
X have the significances as defined hereinbefore, for the m}g&%%%%g%ﬁf_gs
WQ&B?ﬁB‘(‘ﬁ}ﬁﬁ of the general formula (I) as 5 described inthe ™ >
above-mentioned process. Formula (I) yepresents
2-phenyl-4-phenyl-5-(4-pyrimidin)rl)-1H-imidazoles which are the
tautomers of 2-phenyl-5-phenyl-4-(4-pyrimidinyl)-1H-imidazoles. Both
tautomers represent the same stryetare, their pomenclature may be used
interchigngeaply and both tautomers ard part gi the invention. 10 The

everal chirf:OAc

;:enters d ca X bedpresgnt in a race c or i , Al aCtIV@-Iﬁ%OOH
orm. T, acgmates can be separatei(_:!@e rdingtetown methods'i

the enantiomers. For instance, diastereomeric salts which can be

separated ttﬁ/ crystallization are formed from the racemic mixtures by

reaction with an optically actjv acidluch as e.g. D- or L 15 tartaric acid,
mandelic acid, malic acid, laefi¢,acid or camphorsulfonic acid.

e enantiomers can also be achieved by using
IPLC-phases which are commercially

available. The compounds ascording to the present invention may exist in

the form of their pharmaceutt e salts. The term
"pharmaceuticatly a ) 051040154 vV
PCTIEP2004/011598 -14 -refets to conventional
acid-addition salts diasé i that retain the biological

effectiveness and properties of the ddmpounds of formula (1) and are
formed from suitable non-toxic organic or inorganic acids or organic or
inorganic bases. Sample acid-addition salts include those derived from

inorganic 5 acids such as hydrochloric acid, hydrobromic acid, hydroiodic
acidA dulfiligic erelgpdiment of the invention is the use of a compound of the general

formula (II), wherein the substituents K, L and X have the significances as defined
hereinbefore, for the manufacture of a compound of the general formula (1) as

described in the above-mentioned process.

Formula (1) represents 2-phenyl-4-phenyl-5-(4-pyrimidinyl)-1H-imidazoles 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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sulfamic acid, phosphoric add 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,
WAL S fiimaric acid, and the like. Sample base-additiorf SAMTE MERIES
those derived from ammonium, potassiym, sodium and, 10 quaternary
ammonium hydroxides, such as for example, tetramethylammonium
hydroxide. The chemical modification of a pharmaceutical compound (i.e.,
a duyg) Heteaisad isrefdachinigteswaihishand io phatmasesiticalchikinistSsal ts

to QHE@%&EHRE%‘B?QL&?&’&'8&‘&@%‘%‘%@?%&%3&@ @’o%ﬁ?&%%{%k% of formula

ty of mpounds (see, e,g., Ansel, H.

ro bilit solu

ﬂwﬁ‘é eéﬁ& E%‘ij OLE P ﬁ\?é?;?rﬁi‘/%‘t‘e?ﬁ’sdséi‘fwoéaﬂnlc o
(1995))§gppzcmean@m@%am5ﬂdm‘?@ &oiivitychidh & compoinad Staot drdiggnic
to th&sdmy@mimk@a;mmwad‘ﬁt thelrsbeciaribeiyrasieikiiased andheimetid,

ltm%ﬁﬁaﬁ"i’fg P?d %?X&@E&% E}ﬁ% 9H8W'Q9d @V Rrived from or amc acids
SRC I hibitor- A aramet rs: .20 Reac |on ixture

4ohoian: -RERPFEHRING £155-BET BB i %’ﬁﬂ”ﬁ@ﬁ%@%‘%@‘%&h Afid:
Asswq@mf@rm ﬂwcwrgd; 12l g T@E‘Pa% ﬁqmaHEﬁxES 80l ol YkeT\hemmple
20 T30 ERZYINE 1218 dd b IR 2RQF040154: RETAE B2AAME1, 1588 m 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, lowability 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-famnily tyrosine kinases and c-met kinase can be assessed by using the following
assays.

SRC-Inhibitor-Assay Parameters:

Reaction mixture;

ATP 5 uM

Peptide (Ro + Jal33-Ro}: 10 M
Jal33-Ro 196 nM
Ro 9.8 uM

P66 230 ng/ml

Assay buffer: 4 mM MeCl2
2 mM TCEP
50 mM HEPES
0,1 % Tween 20
pH7.3

Enzyme: 2.5 Ulml
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- 15 Inhibitor: max. 25 M min. 0.42 nM Material: Eu-labelled
phosphotyrosine antibody. - for Lck Cisbio Mab PT66-K, 5 - for Src EG&G
Wallac PT66 Eu-W1024 (all commercially available). Peptides; Ro: )
AR |-y -G-E-F-E-A-K-IC-K-K-CONH2 and 10 Ja155'R§7"*+115%
Ja133-G-Aminocaprylicacid-A-E-E-E-I_-YSC_;-E-F-E- A-K-IC-K-K-CONH2,
wherein Ja133 is LightCycler- Red 640-N-hydroxy succinimide ester ;
whereby both peptides were synthesized by an optimized solid phase
peplidebsignthesis protocol (Mesifigfdi¥ed. Proc. Fed. Amer. Soc. 15 Exp.
Biol. 21 (1962) 412) on a Zinsgg!. SMP330 peptide synthesizer. Shortly,
theﬁfapgigﬁ_was assembled on 160 mg (22.8 pmol scale) of a Rink-Linker
moditied polystyrene solid phase by repeatedly conjugating an twenty fold
excess of aminoacids each protected by temporary piperidine labile
Fmdic-labdlpepimampbntvacithiabilébtelt: 20- Bu-I 8QGHandDRTEBEgroups

depending on the side chain function. ThgStbsiraie: SeANeNe&s Fu-W1024
AEEEIYGEFEAKKKK was N- terminal a(daﬁitionallé/n_’rpa ugxtrgﬁl ‘Qﬁié[ the

spacer amino acids Arninocaprylic acid anﬁ?@?flcm. fter cleavage of the
N-terminal temporary protecting group the still attached and protected
pepHeaaid&was |dveled with aXth{fbld-drtolint Gf L BtQyEldl-Re0 620,
hydegxy succinimide ester (purchased by Roche Diagnostics GmbH) and
triethylamine. After 3 hrs. the resin was washed with

Jal33-Ro: Jal33-G-Aminocaprylic acid-A-B-E-E-I-Y-G-E-E-E-
A-K-K-K-K-CONH;, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester ; '

whereby both peptides were synthesized by an 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 pmo!l 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 AFEEIYGEFEAKKKK 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 Isopropancl 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% Thicanisol 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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Dimethylformamide and Isopropanol until the eluates of the blue resin got
colourless. The fully protected and labeled. peptide was 30 removed from

the solid phase and released from the permanent protecting groups b%/

WRAHPHEHWAth a mixture of 80% trifluoracetic acid, 10% Etl‘%é%’éﬁ?ﬁ%l’, Byt
Thioanisol and 5% Water. The substriag% ‘was finally isolated by a
preparative reverse phase HPLC purification. The purification yielded
12.2 mg RP-HPLC single peak pure blue WO 2005/040154
PCT/EP2004/011588.116ynaiciiak{lythhilisate)y Tive ipentity byadlpidvemass
by MALDI mass; §9§g§5%§§(?%[)2_(720.0]. Enzymes: Upstate Lck (p561dc,
active), Upstate %rc (p60™-", partia?ly purified) were purchased from UBI. 5
Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor
14Zaagsmultibgholitd po0Iquid endling ey sten PREckrrariabupeified)
Biomek 2000. AWEre PutebssDirbik PIBE were purchased from Roche
Molecular Biochemicals, MgCI2 and MnCI2 were purchased from Merck
Eurglab, TCEP, was purchased from Pierc 84 Well | olun
PR A8 TN A TR T Ko %fﬁﬁrhe%%%‘ﬁ‘. S‘Es%ﬁiie@%ﬁ%‘%@ﬂ%
firstthitilehehyaerentsrpkeging o atbin ssvtsmitechmes € alig tismesdiltion

with corresponding amounts of inhibitors according to this invention. Then

the ,phosphorylatianEeagtion is staded b addiRgAILACHANIMIXIMEGIs, MeCl,
containing ATP, Peptide gnd PT}%{?, eilr;éis bg tshaklng. TE% Pi
pro%‘ég%’?&léﬁ?ﬁ%?é%bﬁﬁ?%% e i‘éféj;a/ montored teing tme e
resébiediioreseanllsprsaoseansisn wes oasiesed Eppadcedader. The

IC50-values can be obtained from the reaction rates by using a non-linear

curyg fif FexGeiidn.

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 ATE,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction 1s
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The 1Cs-values can be obtained from the reaction rates by using a non-iinear curve
fit {Excelfit).

Results:

Example ICsq src [pM]
H3.1.1 0.0244
H2.2.1 0.0005

HI1.1 0.6067
H2.1.4 0.0233
H2.1.3 0.031
rH4.1.2 0.0333
H2.3.2 0.3306
H2.3.3 0.0067
H2.3.1 0.0016
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Results: Example IC50 src [pM] H3.11.1 0.0244 H2.2.1 0.0005 H1.1
0.0067 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 0.0016 WO 2005/040154 PCT/EP2004/01.1598
JAEP2004/011598

WG 206 MU fnhibitor-Assay: Assay principle C-met is a typichf t/fosine

kinase which is involved in metastasis, 15 proliferation/apoptosis and
angiogenesis of tumors. The assay is an ELISA type assay measuring
the phosphorylation of c-met using a phospho-tyrosine specific antibody.
Cell lysate of human colon adenocarcinoma HT29 known. for its high

Cor@&ggﬁgfﬁm%g_%gggnd to the wells of a microtiterplate (MTP) via an
anti-hHGF receptor 10 antibody (anti-hHGFR). ATP-phosphorylation of

c-met is detected in presence or absence of the test compounds by using
a pﬁé@fiﬂmﬂmﬁne mouse IgG and a POD labeled goat anti-mouse IgG
detection system. Using the classical POD substrate TMB, an-absorption

at 45Q,nm/620gm tjf’piéﬁﬁd t%ﬂ%&%%lﬂ%%ﬁ@zymm agti\_/ibczd%ate E@!Shgej'éastasis,

P Splicnation RO PTott RS PES At QR SRRl G0RiPtl ISR e
assay measuring the phosphorylation of c-met using a phospho-tyrosine specific
antibody.

Cell lysate of human colon adenocarcinoma HT29 known for its high content of c-
met is bound to the wells of a microtiterplate (MTP) via an anti-hHGE receptor
antibody (anti-hHIGFR). 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-hHGFR detection stock solution: 50 ug/ml (R&D Systems, Cat.No. BAF 358)
antibody final conc.: 1 pg/mi

p-Tyr (PY99) mouse stock solution: 200 pg/ml (Santa Cruz Biotechnology,
monoclonal [gG2b Cat.No. $C-7020} final conc.: 0.2 pg/ml

goat-anti-mouse IgG: 2 mi (BIO RAD, Cat.No. 170-6516)
(H+L)-HRP Conjugate; final conc.: 1:2000
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Cell line/Lysate: HT29 (ATCC HTB-38), human colon adenocarcinoma
(confluence: 2.5x105 cells/cm?2) are washed with PBS and incubated with
Lysis buffer for 10 min on ice. Supernatent is collected and diluted with
WitBR03/844% is shockfrozen in liquid nitrogen and stored at E8&/EFRoG/H11598
Reagents (all working solutions are kept at 4 C, unless stated otherwise):
anti-hHGFR detection stock solution: 50 g/ml (R&D Systems, Cat.No. BAF
358) antibody final conc.: 1 g/ml p-Tyr (PY99) mouse stock solution: 200

- poliSantafzez Bintechnglegics menotlonaNgGRir BatNa: 8G-d020)
finglg&n 'B%.Z g/ml 25 goat-anti-mouse IgG: 2 nil (BIO RAD, Cat.No.

170- fg§ H+L)-HRP Conjugate; final conc.: 1:2000 WO 2005/040154
PCT/PP2004/011598 - 18 Blocking Reagent: Roche Diagnostics GmbH,
CahNB. 1142580 fa7 ElipSsulikitedtdc GoTIBS ATRM, stock solution 10mM

Adengsineraghiehasphate, stesk sotutier) 16haMstoglk:solution 10mM
(Roche Diagnostics Gmbl-1, Cat.No. 127531) final conc.: 40M 5 TBS:

Tris-buffered saline, 50 mM TRIS@QH 7.5 (Roche Diagnostics GmbH,

Cat- RS, THodus)ed sommrRae] (SISMA ‘St eh s 5eamiessHbinert No
TBB07bris-Huffsieth ShIMeMH, FVINRIS3PHLY.5 150mM NaCl,
containing 0.5 % Tween20 Kinase buffer: Tris-buffered saline, 50 mM

TRIS.pH 7.5, 100.mM NaC M IGMA i
mﬁﬁ%ﬁﬁ“ Si.%%%l%%%‘i%%&%&#gﬁ 5%%% I\I/(iél'RIS p%%;%? c%%nbfé% g
19 RRIATHEEP 40" PR 8E5BPiagnostics GmbH, Cat.N0.1754599) 0.5 %

Deoxycholic acid (SIGMA Chemical Company, Cat.No. D-6750) final
conginde MukrsM-RMS Festackiselutiomi® miMs(Rache, Diagnaskies], 60 mM

G- CRNR TN AP GAMeIR e {Rec B Riagnostics GmbH,

Lysis buffer: 56 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.No.837091 40pl/m] 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-hHGER 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-hHGFR detection antibody solution from assay plate.

3. Add 250ul blocking reagent per well to assay plate, incubate assay plate for 20 b,
at4°C.

4. Remove blocking reagent from assay plate.

Add 50 ul 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.

(9;]
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15 Cat.No. 1836145) Final conc.: 401l/ml TMB: Tetramethylbenzidine
(Intergen Company, Cat.No. 91000) Samples: 10 mM in DMSO (stored at

-20C), thawed at room temperature Procedure: 1. Add 50 | i-ht
Wttt ahtibody in blocking reagent to assay plate 20 (1‘irfl%1r cor%@mgﬂ?ﬁ

1g/ml), incubate assay plate for 60 min, gt room temperature on an MTP
shaker. 2. Remove anti-hHGFR detection antibody solution from assay
plate. 3. Add 250pl blocking reagent per well to assay plate, incubate

assay pltatiol 20012%ADHC0O2B YinRe e oskingiréagent from assay
plate. 24440 Q4ebHIASdysatssncebaieiassapiate fonladhain.ande

on ﬁm #.TSP Vshaker 6. Wash a}:s}sg\;gf}k_xte with 2 x 200 | TBS buffer per

well: WO 90051028154 PCTIERS004/011598 - 19 7. Add 40 | of 0.2%
DMSORAIGAAS S BRfer e s Enly e BN UODdarpie solitigheone. 40uM
(dissoly@&ehirPkitasecbuffel: adihad pbhzag2ts 4. phis Disglolie weMdBsNag8ive
i) IGMIE: &4 A LA TRilisgolved inikinase BudiarROAMID ncubur
samples (final canc iti ntral: inase buffer
plus 16%%70@35?\?%‘?9’%e§§ﬁ\%n F%f??é#%ﬁc? 26% |na6§e trjffer plus 10 |
kinade Washersithlateart! frdiute Bisbafsniansiior 80P HliRlarTg8tFagent per
temperadlire on an MTP shaker. 11. Wash assay plate with 2x 200l TBS
buffer and 2x 2001 blecking separntpatonRlbAd 1, ARMRBIEBLEYE (final
(Proo)mouse,hongsienal igoghinblogking teadent (ol £R0%: 40 on an

ng/ml) 10 Sssay Prate

incu assay plate over right at 4 C on an
MTP shaker.
13. Wash assay plate with 2x 200pl TBS buffer and 2x 200p1 blocking reagent per
well.

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

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

16. Add 50 ul TMB solution, incubate for 30 min at room temperature on an M TP
shaker, add 25 pul 1 M H,S5O04.

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

18. Calculate % inhibition as:

1‘[ (E sample ™ E negative ccﬂtru})/ {E positive control ~ E negative contr{)l) X 100]

Results:
Example ICsp C-met [UM]

H3.1.1 0.609
Hz.2.1 0.004

HL.1 0.005
H2.1.4 0.084
H2.1.3 0,167
H4.1.2 0.09

Consequently the compounds of formula (I} and the pharmaceutically acceptable

salts of the compounds of formula (I} can be used as medicaments, e.g. in the form
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30

MTP shaker. 13. Wash assay plate with 2x 2001 TBS buffer and 2x 200l
blocking reagent per well. 15 14. Add 50 pl of goat anti-mouse 1gG
(H+L)-HRP conjugate in blocking reagent (1:2000 ratio), incubate assay

W2 IE+B6*min at room temperature on an MTP shaker. 1BCWRRRAE 5598
plate with 6x 200p1 TBS-T buffer per well. 16. Add 50 pl TMB solution,
incubate for 30 min at room temperataré’on an MTP 20 shaker, add 25 | 1
M H2S04. 17. Measure optical density (E) at 450nm /620nm. 18.

Cal%fl|?1%%%3&{1”9@8@%ﬁéfaﬁ&%‘gaﬁgﬁleﬁlh%%%ﬂ%%ﬂo pé@ﬁetg[?itiy&l be
control - negaltlv ontro \ SYIIS; EXample oC-me

i PR ouR BT 10006 5 4 9004t o taythrd and
H4 308 Flatnosirsshsetjlehaystsealsinpothas BRivRuieha pémérketion can,
phaimasen,tibally affeeptalieaBaltsgofit iee dompoimnge of datmpparth eatihe. .

used ag pedicameRidnedulibifie form WO 20051040154
PCTIPP2004/611598 -20 of pharmaceutical preparations. The

pharmaceutical preparations can be administered orally, e.g., in the form
of ta“@re@q%@f@éstélﬂéfgpm]gggésgaﬁab@ angcessed with pharmaceutically inert,

inorganic or organic carriers for the production of pharmaceutical preparations.
Lactose, corn starch or derivatives thereof, talc, stearic acids or its salts and the like
can be used, for example, as such carriers for tablets, 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 o1l and the like. Suitable
carriers for suppositories are, for example, natural or hardened oils, waxes, fats,
semi-liquid or liqind 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.

o W

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 (300 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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soft gelatine capsules, solutions, emulsions or suspensions. The
administration can, however, also be effected rectally, e.g. in the form of
suppositories, parenterally, e.g. 5 in the form of injection solutions. The _
g ’ﬂ?ﬁ?ﬁ‘i’(’j%* of formula (1) can be processed with pharmaceil)ﬁ:l]c:,gﬁ1)):/29?14 Or%l 398
inorganic or organic carriers for the pr_(z?if.l_ction of pharmaceutical
preparations. Lactose, corn starch or derivatives thereof, talc, stearic

acids or its salts and the like can be used, for example, as such carriers

for tableigetoatshitghbiets, drafjeesanesl@faid gelstipe capsufes] volume is
Suitable carrers.for.soft gelatine capsules are, for example, vegetable

oils xes, fats, semj-solid and liquid ols and. the like. Depending on
the KT AR B B o Hare B Homever, uauall
required in the case of soft gelatine capsules. Suitable carriers for the
produetidnaf deltilansanphrsiirupgidds, forexammpesinater, pelyolspounds of
glyggral.vegetahle piland theikenruitabletb cayHiersiior-sHRARSIRIRS oral
are, for.examg)le, natural or hardened oils, waxes, fats, semi-liquid or
liquiPHEETE and the like. The pharmaceutical preparations can,

moreover, contain preservatives, solubilizers, stabilizers, wetting agents,
emulsifiglsr pwéetedeisr ealonaits, flaparanis, falis fomparyitgtherding to the
osmAticpressYiRmay Hersiasiing Reentser antionidants: Thexsan 20
also contain still other therapeutically valuable substances. A preferred
phaw%&?ﬁgical preparation was obtained by using the following

proceaure: 1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm
(the beads fill half of the tube). 25 2. Add 50 mg compound, disperse with
spafdin andredreax. 3. Add 2 ml gelatin solution (weighbbeads: gelatin
solution = 2:1) and vortex. 4. Cap and wrap in aluminium foil for light
protection. 5. Prepare a counter balance for the mill. 6. Mill for 4 hours,
20/slin a REREBRITAF t5FeBE Substances up to 24%ours at 100 500

2. Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 O 6 6 30
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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30 30/s). 7. Extract suspension from beads with two layers of filter (100 m)
on a filter holder, coupled to a recipient vial by centrifugation at 400 g for
2 min. 8. Move extract to measuring cylinder. WO 2005/040154
VEZPIEPYOP4/011598 -21 9. Repeat washing with small voldfieslRE011598
ml steps) until final volume is reached or extract is clear. 10. Fill up to
final volume with gelatin and homogeﬁi%%.’S The above described
preparation yields micro-suspensions of the compounds of formula (1)
wittbiphahciae peeitsetd/parhagaaticd. prenanet areisthitaihe idrcored of capsules,
applicationss théuchginrefesres phammacesticeh prapation, el dhQlowing
comegc%gd§ according to the present invention is a tablet formulation by
wetpgranulfaffion, as follows: 10 Materials Item Ingredients mg/tablet 1.
Compound of formula (I) 5 25 100 500 2. Lactose Anhydrous DTG 125
105\806kB: 15 3. Sta-Rx 1500 6 6 6 30 4. Microcrystalline Cellulose 30
30 30 150 5. Magnesium Stearate 1111 Total 167 167 167 831
Manufacturing Procedure 20 1. Mix items 1, 2, 3 and 4 and granulate with
puriftect wdtereZe®dsy the granules at 50C. 3. Pass the aianites through
suitable milling equipment. 4. Add item 5 and mix for three minutes;

compress eRAskitRle Bresss (1) 5 25 100 500
2. Hydrous Lactose 159 123 148 —n

3 Corn Starch 25 35 40 70

4. Talc 10 15 10 25

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

Manufacturing Procedure

i. 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 (1)

for the treatment of cancer. -
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WO 2005/040154 PCT/EP2004/011598 -22 Still another preferred
pharmaceutical preparation is the manufacture of capsules, containing
the compounds according to the present invention by the followir <
W&&%@wpé?waterials 5 Item ingredients mg/capsule 1. Cony[?(?ﬁ%%%}? LIS
formula (1) 525 100 500 2. Hydrous Lagtose 159 123 148 --- 3. Corn
Starch 25 35 40 70 10 4. Talc 10 15 10 25 5. Magnesium Stearate 1225
Total 200 200 300 600 Manufacturing Procedure 1. Mix items 1, 2 and 3
in stslitablesntikisciof 46 priersnvestonAddHErnS L AREEHAY hivTmls (L
Mifstese SnEihRte f: stitakiéi eapstite fokha <l osageeof aftdimpoundediated by
according to_this_inventi hich is administered to a patient may vary
within 3\%335 fimi s%ﬁmggl%b have to be adjusted to the individual
requirements in each particular case. The daily dosage may be 20
adrfiflisterddradisirigittbopeconiniaividea #obesserd srcaertioA dHermpierl)
limitsanR. alsekeexeecsedivhemthisrsiouhtbiodeehndiaatedoFtierefore
an object of the present invention is a pharmaceutical composition,

containing one or more, compounds of formyla (1) together with
pha?ﬁ%aé’iﬁ?‘&&ﬁye’?&ﬁ@ﬁfaﬂ@e%?ﬁ‘éﬁ?@iéqkﬁ%)?ﬁee?%%j@&e%?l?ﬁebpurtegé%tmt
invémtiods«s ta phatritseicentical composition as described above for the
inhibition of tumor growth.

Examples

A Synthesis of substituted 2,6-dichlorobenzaldehydes

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

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

To a solution of 200 g 3,5-dichlorophenol and 330 mi 2,6-lutidine in 3.0 1 dry
CH,Cl, 400 g tritsopropylsilyl 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 |
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 vield 360 g (92%) Al.1 as colorless oil.

MH-NMR (250 MHz, CDCls) 8 = 1.03-1.15 (m, 18 H, CHa); 1.16-1.35 (m, 3 H CH);
6.73-6.80 (m, 2 H, CHarom.); 6.92-6.98 (m, 1 H, CHaom.)

lBC__NMR (62.9 MHz, CDCl) O = 12.7 (CH}Y; 18.0 (CH3>; 119.0, 1216 (CHarom.)S
135.2, 1574 {Carom.)
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Still another object of the present invention is the use of a compound of

formula (I) for the treatment of cancer. WO 2005/040154

PCT/EP2004/011598 -23 Still another object of the present invention is
YREWSA B2 compound of formula (1) for the manufacture df¢T/EP2004/011598

medicaments for the treatment of diseases mediated by c-met- or src

tyrosine kinases. Still another object ofthe present invention is the use of

a compound of formula (I) 5 for the manufacture of medicaments for the

inhibyeerTasicnRids Grivpr ok Tonewprpeddahyriss Ahrpreptndigbleso-4-

|||U$H%®¥Bﬁmﬂ?lﬂ&%@ﬁhﬁ¥&?&& (Ktended to limit its scope. Examples
10 A Synthesis of substituted 2,6-dichlorobenzaldehydes Example Al

2,6-dichloro-4-hydroxybenzaldehyde(Al) Preparation of

3,5Tlichioratisisapeapydsilyipiy benzene¢bhblidfitma snlution-BtR20Q.g M in
SR A R s
viscpiopy b feteieo e« O i Ll NS e
1 W@Im?@m@lﬁ?rghﬁfibﬂay@ Wa?b@aéh@ﬁﬂmtﬁ@ataﬂﬁbé@ NACYdfedbver room
Mg&(ﬂﬂa@aﬂlrema@ﬁgm dathred ness{ HICHBOhbay) Htlatesidue\wass stirred

R S A L R B
S5 @)ﬁf@%

15 me@e%ﬁ)ﬁn% 6%0“&% ¥E, 5%%?3) et s0dhim
6. 92@9@%@ Frag ke ) 1113@‘P¥I1MRR(@2Y9W415P2‘»71<@DE§1@)3SDEQEEIW@ from
(Cl-b)udSeAEhR) k0.0 |2l (CHaro)) A8%2p 157-43(Garom.) WO
2005/040154 PCT/EP2004/011598

"H-NMR (250 MHz, DMSO-Dg) & = 6.94 {s, 2 H, CHuom.); 10.25 (s, 1 H, CH=0),
11.46 (s (br), 1 H, OH)

Be NMR (62.9 MHz, DMSO-Ds) 8 = 117.0 (CHypom); 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.l, but starting with 3,5-

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

"HLNMR (250 MHz, CDCL) 6 = 0.96-1.25 (m, 21 H, #-Pr); 4.78 (s, 2 H, OCH,);
7.23 (s, 2 H, CHazom.)

BCNMR (62.9 MHz, CDCl) & = 12,1 (CH); 18.1 (CHa); 64.0 (OCH,); 124.2,
127.0 {Carorm F1); 134.9, 1455 (Carom.)

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

To a solution of 70 g A2.1 in 220 m! dry tetrahydrofurane 131 ml n-Buli (1.6 M in

hexane) was added under nitrogen keeping the temperature below —70°C. After
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-24 Preparation of 2,6-dichloro-4-hydroxybenzaldehyde (Al) and
2,6-dichloro-4- triisopropylsilyloxy-benzaldehyde (A1.2) To a solution of

360 g Allin 2.61 dry tetrahydrofurane 440 ml n-BuLi (2.7 M NE) coe
W\H&Q‘%@éoelahnder nitrogen keeping the temperature below - %E%ﬁ }51:’98

stirring for 2 h at -70C 120 ml dry dimethylformamide was added keeping
the temperature below -65C. The mixture was allowed to warm up to room
temperature overnight. After addition of 700 ml 4 M HC1 the mixture was
stirsactinigforotistyifortds htat’ 00 rAsterher atioreifHerntimigh ave sddeddieeping
sepataiad(@ddition phsolishNadlmanhenraessaiy anddbepmanitutes at
12yep s, CHiog Qver SR A0, sIPRAE AT MASTRANREKIR YARKOLog o ice
Recrystaﬁlza 10N of the precipitate rom toluene/tetra ydrofuran |e?de
152'g¢7096) MO ipehooeiped deENIIR P8ISS W@e&% DCGGREOs
(s, RiHr Eidarosd Jif0125 (s dhids. CheQymtiibefbofgding Jaydd @i washed with
igg?g%& 24 M%éa @bg@&g;%)sﬁéphlé&iﬁﬁb@@meh 20fackS AeBila: 73 ¢
: ); : = ample A
2 R A S i e AT ATS 1A Ssion of
3,5-dichloro(triisopropylsilyloxymethyl)benzene (A2.1) An analogous
reacHeN XMt 2% @ dS6rpbe i pRamble AR blbs g Wwith 88- @02 H, OCH,);

dichigrokenzylicralcoholgave, therfidereompound as a colorless oil in

similar yield. 'H-NMR (250 MHz, CDC13) 8 = 0.96-1.25 (m, 21 H, i-Pr);
4.78,(s, 2H, OCH2); 7.23 (s, 2 H, CHarom.) 13C-NMR (62.9 MHz,
cocézﬁé@ {626 HEl, $HYCRS); BLoGEHD 184D $5:,g0CH:); 1268
(CatQmH )} 134506,1453,(Qab0.).253; PR faatibr of '
2,6-dichloro-4-(triisopropylsilyloxymethyl)benzaldehyde (A2.2) To a

solution of 70 14n,220 mi dry tetrahydrofurane 1 1-BuLi (1.6 M
in Lﬁreparatmngoég,@dlc oro Tﬂ% g}zm %d,'i% i%'ﬂ? h}sd]é m&‘?

To a solution of 65 g (0.18 mol) A2.2 in 1100 ml ethanol at 50°C 180 ml 0.25 N HCl
was added and the mixture was stirred for 6 h at 85°C. The ethanol was removed in
vacuo whereupon the product precipitates, 700 mi 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
liguor by column chromatography yielded another 4 g A2, m.p. 109-110°C.

I-NMR (250 MHz, CDCls) & = 1.99 (t, 4.4 Hz, 1 H, OH); 474 (d, 44 Hz, 2 H,
OCH,); 7.40 (s, 2 H, CHuom.); 10.48 {5, 1 H, CH=0}

PCNMR (62.9 MHz, CDCls) 8 = 63.4 (OCH,); 127.5 (Carom H); 129.2, 137.4, 147.9
{Carom.); 188.7 (CH=0)

Hxample Ad

Freparation 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) potassiurn carbonate in 6 ml dry acetone were stirred for 2 h at
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hexane) was added under nitrogen keeping the temperature below -70C.

After WO 2005/040154 PCT/EP2004/011598 -25 stirring for 45 minutes

at -75C 28 ml dry dimethylformamide was added keeping the temperature
WK %65E! The mixture was stirred additional 30 minutes & VFEE 418

then was allowed to warm up OC within, 3 h. After 2 hat 0C 150 ml ice

water and 150 ml ether were added. The phases were separated and the

aqueous 5 layer extracted with 100 ml ether. The combined organic layers

wegg eashedsdifioagueeus NAGE died pver sedinmsulpbateifatiby column

ev t Yield: 0 aight. [ t

o R (080 Wi DA BT g B, A
21 FPI9PY B> (s, 2 H, OCH2); 7.37 (s, 2 H, CHarom): 10.48 (s, 1 H,
CH=0) 10 13C-NMR (62.9 MHz, CDC13) 6 = 12.0 (CH); 18.1 (CH3); 63.6
(OCHAMIZ 6280 (@RFOMMBO1AY.6 ~18712(s 14 910(E81@04) (s1 838 CAKIFDS (s,

Preparatign of,2,8-dichlorg-4-fydroxymethylbenzaldehyde (A2) To a
' solut%r’n 0 %°§‘)gj %O’.lSQrﬁol) A2.2 inPlloo nil ethanol at 50C 180 ml 0.25 N

HC| was added and the mixture was stirred for 6 h at 85C. The ethanol
was EehiMR d6H 9 18 Hacid WRdrsidon el protubt Préciittded. 100 Mitlarom.)s

ethybagetatespetnol ether, (21563 wes-avided7and He@rganic layer was
washed with water and aqueous NaCl and dried over sodium sulphate.

Thqgsolutig&w@gg@g@%@@%iﬁgq&g&d 200 ml warm petrol ether
were added and shortly warmed up to 50C. After standing at room
temperature overnight the precipitated A2 was filtered. off and washed

wittEREmeérBl ether/ethyl acetate (15:1). Yield: 24.3 g (66%). Purification

of the,mathe iguoroyeal ﬁéﬁ&%&ﬁ?&@gﬂﬁghy yielded another 4 g A2,
m.p. 109-110C. 1H-NMR (250 MHz, CDC13) 8 =1.99 (t, 4.4 Hz, 1 H,

OH); 4.74 (d, 4.4 Hz, 2 H, OCH2); 7.40 (s, 2 H, CHazom.); 10.48 (s, | H,

CHQ) A36NMR LB 3c3MAZ o E L) B B3 AP CHR) il bt (GBI O dibine

12911%’(&9’(?(])]%&%1&:4751?1(1 140.0 ml (1.00 mol) triethylamine in 650 mi dry
dichloromethane 100.0 g (0.447 mol} 3-bromobenzoyl chloride was 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 vielded 101.4 g (93%;) B1, b.p. 114-129°C/0.07 mbar, as a colorless oil.
MS: 246 (API+)

YH.NMR (250 MHz, CDCls): § = 3.35 (s, 31, NCHa), 3.56 (s, 3H, OCHa), 7.27 (t,
1H, 5-H), 7.58 (m, 1H, 4-H), 7.60 (m, 1H, 6-H), 7.82 {t, 111, 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+)



LAn

10

20

Z5

W8

25 (Carom.); 188.7 (CH=0) 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 m%é(Z. .
&eﬁ@ﬁdwium carbonate in 6 ml dry acetone were stirred or %’%{0\11\588
2005/040154 PCT/EP2004/011598 -26.60C. After filtration and removal
of the solvent the residue was purified by column chromatography on
SiGel (hexane/ethyl acetate 4:1). Yield: 508 mg (97 %) A4, colorless
solfékempleNiR (250 MHz, DMSO-D6) S = 3.72 (s, 3 H, CH3); 5.04 (s, 2 H,
CHRQ). 1.28 (s Gh : H, CH=0). '3C-NMR (62.9
MH%),dgﬂﬁ%"éﬁ%‘%‘%% gzﬂfg(gc@%)&géggi Z%@); 116.5 (CHarom.); 123.1,
137.5, 161.1 (Carom.); 168.3 (C=0); 187.8 (CH=0). B Synthesis of the
"Weéinrehtitype armides 10 Exatnishsiiied in example B2, but starting with 4-
3-brameiNmastharHlerieldsdiBnzamide (B1) To anice cooled solution of
48.9 g (0.491 mol) N,O-dimethylhydroxylamine hydrochloride and 140.0
ml (1.00 mol) triethylamine in 650 ml dry dichloromethane 100.0 g (0.447
molYS: Br8rHuReE zoyl chloride was added over a 15 period of 30 minutes.
After additional strirring for 30 minutes 370 ml water was added and the
orgamieiplediidried over sodium sulphate. Fractionated distillation in
vacyo yjelded 101.4 %9'\%00 1. b.p. leé- 29C/0.07 mbar, as a colorless
ail. %/@d%&e‘(}&jﬁ%’%% é}egg%zﬁﬁ%‘%‘f %;13): 6 = 3.35 (s, 3H, NCH3),
3.56 (s, 3H, OCHB3), 7.27 (t, 20 1H, 5-H), 7.58 (m, 1H, 4-H), 7.60 (m, 1H,
6-H)y 17 82l(igdiid, RekctjoExanphe B2scribed in example B1, but starting with 3-

iodobenzoyl chloride yielded B4.

MS: 292 (APT+)

C Synthesis of the “ethanones”

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

19.8 ml (140 mmol) diisopropylamine were dissolved in 250 ml dry
tetrahydrofarane 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 2 period of 20 minutes, After stirring
for 15 minutes at ~75°C a solution of 13.1 g (93 mmel) 2-methylthio-4-
methylpyrimidine in 80 ml dry tetrahydrofarane 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) Bl 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%) CI, m.p. 98-101°C.

MS: M = 325 (ESI+), M = 323 (ESI-).
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3-chloro-N-methoxy-N-methylbenzamide (B2) An analogous reaction to
that described in example BI, but starting with 3- chlorobenzoyl chloride
yielded B2. 25 MS: 200 (API+) WO 2005/040154 PCT/EP2004/011598
WO2OBL4MFAe B3 4-chloro-N-methoxy-N-methylbenzamide (B3 i3004/011598
analogous reaction to that described in_example B2, but starting with 4-
chlorobenzoyl chloride yielded B3. 5 wEt 200 (API+) Example B4
3-iodo-N-metlroxy-N-methylbenzamide (B4) An analogous reaction to that
desgrik@oRin eemple Bhcbot S&ﬁfﬂ@@?ﬂﬁ%)% iodotrenzoi, dibrigesyieldedH,
B4 : R+ ' et v Exan
R o (B o e e 16 16 o™
(14@$ﬂmol) diisopropylamine were dissolved in 250 ml dry
tetrahydrofurane and cooled to -75C and 87.6 ml of a solution of

n-butyiithiusy, (156-Mas hexase, S4Gmmobswas adderhoves. aypetjod-pf 201
minutes.. After, stirri of 15 minutes at -75C a solution of 13.1 g (93
mr:#gﬁ%ﬁ%)teh%/%ﬁifc@%ﬁmét y@%?%r?e in 80 ml dry tetrahydrofurane was
adﬁed wijhin 30 minutes at 20 75C and the mixture was stirred for

addttt inutes. Then a solution of 25.1 g (103 mmol) Bl was

adde{Bwithirn Stenyhdd-atetRBEhiFho mixinrd-was hiowsd Gd)warm up to
room temperature and was poured on 600 ml ethyl acetate/water

An analogous reaction to that described in example C1, but starting with B2 yielded
C2.

MS: 279 (API+)

Example C3
1-(4-chlorophenyi}-2- (2-methylthiopyrimidin-4-yl}-ethanone (C3)

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

MS: 279 (API+)

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

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

MS: 371 {(APT+)

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

To a solution of 16.3 g {44.0 mumol) C4 in 260 ml dry THF at 16°C under nitrogen
1.5 g (2.2 mmol) bis-(triphenylphosphine)palladium-II-chloride, 900 mg (4.7
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(1:1). The agueous layer was extracted with 50 ml ethyl acetate and the
combined organic layers were dried over sodium sulphate. Removal of
the solvent in vacuo 25 yielded 23.3 g (77%) C1, M.P. 98-101C. MS: M
WAKREESM = 323 (ESI-). WO 2005/040154 P T/EP 200801 HEGHH U3
'H-NMR (250 MHz, CDC132: "enole” (7p%) S = 2.62 (s, 3H, SCH3), 5.97
(s, 1H, CH=C), 6.66 (s, 1H, 5-H-pyrimidine), 8.34 (d, 1H, 6-H-pyrimidine),
147(s IH, OH). "keto" (25%)8 2.52 (s, 3H, SCH3), 4.35 (s, 2H, CH2),
6.91:46h11 Hobplet-Bipgidaidin) o8 4G % d kbl B- HipythmidiphcExenreplenC 230 ml
(el anhem)-dde- m@myiﬁﬁ%k’rfﬁf'}l@ﬁ?e%p Bihanone (&l allowed
analo%ous reaction to that describ E‘E %amglte lenbtlélgrl stgrg% 9&6‘%@@ £ 260
yielSet B2 R B RSP PR CEXAThle €08 2t 700 &
1-(anbmisropranpgded éhmm%wr?fﬁﬁﬁaﬁm FAscetriasongy ethyrahbe organic
analggpusyeaetiordodiat dedetibsstireéxariplesil, MnitstartingmithgBBhy of
yielded G815 MB:21Q (RME) EHAMRIBES:1) yielded 12.5 g (83%) C5.
1-(3-iodophenyl)-2-(2-methylthiopyrimidin-4-yl)- ethanone (é4)
analogous reaction to that described in example ClI, but starting W|th B4
yieltEy 384(/0-MS: 371 (API+) Example C5

D Svnthesis of the “ketoximes”

Example D1

1-(3-bromophenyl)-2-(2-methylthiopyrimidin-4-yl}-2-hydroxyimino-
ethanone(ID1)

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) sodinm 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 mi 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 mi 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, D-DMSOY8 = 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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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 THE at 10C under
nitrogen 1.5 g (2.2 mmol) bis-(triphenylphosphine)palladium-ll-chloride,
Wéb%?‘?ﬂ&%?? WO 2005/040154 PCTIEP2004/011598 -29 minydfjF 2004411398

copper-l-iodide, 12 ml (85 mmol) trim(_atjt@/jsilylacetylene and 30 ml

diisopropylamine were added and the mixture was stirred and
successively allowed to warm up to room temperature. After stirring at
roo@ﬁ@ﬂﬁé%lture overnight 260 ml water were added and the mixture
wag-Exithlctehwigh -2Ai{h-etérey thhep prigaidic & ey - vdssgpaiated, dried
anqﬁ?‘vggg ﬁg%i to dryness. Column chromatography of the residue on
SiGe ?ISO- exane/ethyl acetate 3:1) yielded 12.5 g (83%) C5. MS: 341
(API+) D Synthesis of the "ketoximes" 10 Example DI 1-

(3-remonhenw):gsdasmeshilthioRyrmidingg W2y HOXKIMIBAsting with C2
ethan%ﬁ(g I(i}7 J%JS@ 39.5 mmol) Cl were dissolved in a mixture of 173

nil JISEIET 24 136 T tetrahydrofurane and 17 ml water. After cooling to
5C a solution of 3.24 g (47.0 15 mmol) sodium nitrite in 25 ml water was
added: keepnig-the temperature between 5C and 10C. The cooling was
removed and the mixture stirred for 6 hours at room temperature. After

ren%ggqbg 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

sephrétebienwthtinel hdc@ousthaydrevasimidiacted withySoomieingt acetate.
The-2Q saefrned organic layers were dried over sodium sulphate and the
solvent was removed in vacuo. The residue was treated with diethylether,

. . : . 0 - - =
'E','_:tgjﬁ‘; a‘ggﬁg%%g%g‘é@'%dthgfsd?és%égeod@%%%aﬁp% BR8NP 1355
D3 in 76% yield.

MS: 308 (APT+)

Example D4

1-(3-trimethylsilylethynyl)-2-(2-methylthiopyrimidin-4-y1)-2-hydroxyimino-
ethanone(D4) '

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

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

B Svnthesis of the “N-hvdroxy imidazoles”

Example E1.1

2-(2,6-dichlorophenyl)-4-(3-bromophenyl}-5-(2-methylthiopyrimidin-4-y1)-N-
hydroxy-imidazole (E1.1)

27.9 g (79.3 mmol) D1, 14.6 g {83.2 mmol) 2,6-dichlorobenzaldehyde and 61.0 ¢
{793 mmol) ammonium acetate were dissolved in 550 ml glacial acid and stirred at

106°C for 150 minutes. The glacial acid was distilled off in vacuo and the residue
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'H-NMR (250 MHz, Dfi-DMSO :S = 2.20 (s, 3H, SCH3), 7.54 (t, IH,
5-H-BrPh), 25 7.66 (d, 1H, 5-H-pyrimidine), 7.81(m, 1H), 7.92 (m, 2H),

8.70 (d, II-1, 6-H- pyrimidine), 12.9 (s, 1H, OH). WO 2005/040 e
VECHR84/011508 -30- Example D2 Firannsmsos

1-(3-chlorophenyl)-2-(2- methylthlopyrlnglgln -4-yl)-2-hydroxyimino-

ethanone(D2) An analogous reaction to that described in example D1, but

starting with C2 5 yielded D2 in. 88% yield. MS: 308 (API+) Example D3

1-(4vehlorepdemyil 2:062- methythiapy ranidirstifiefl 2ahydioRy irfithoconcentrated

ethWéQM aha @iﬁé&e{@aﬁﬁpﬁﬁ& éﬂa@fﬁa&ﬁi@@dﬁﬂmﬁm RletRk and

bu? #ﬁ%‘% 6|% 76% l%SN@ a 1 ?’%B eRracted
Tim Fs et j meﬁw |opyr||n| oxylmlno-

15 é{ﬁ]a (BAFISPRAR 6L TEL B8 e a‘fﬁf é&@é}ﬁmé

but Reatting with ColyaveirDdinG484 yieltnanpwitididhsierhk 3idasl another

(AP{H) -368(AF)I-) E Synthesis of the "N-h dy road, imidazoles” 20
Examele E1.1 2-(2,6-dichlorophenyl)-4- (3-bromophenyl)-5-

2- meth Ithiopyrimidin-4-
( MS:M = 353/ (API+), 50 ZAPE )

Example B2.1

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-methylthiopyrimidin-4-y1)-N-
hydroxy-imidazole (E2.1)

An analogous reaction to that described in example E1.1, but starting with D2 gave
B2.1 in 85% vield.

MS: M = 465 (API+),463 (API-)
Fxample £2.2

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% vield.

MS: M = 495 (API+), 493 (API-)

Example F2.3
2-(2,6-dichloro-4-[methoxycarbonylmethoxylphenyl)-4-(3-chlorophenyl)-5-(2
methylthiopyrimidin-4-y1}-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% vield.

MS: M = 553 (ESI+), 551 (ESI-)
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hydroxy-imidazole (El.1) 27.9 g (79.3 mmol) D1, 14.6 g (83.2 mmol)
2,6-dichlorobenzaldehyde and 61.0 g 25 (793 mmol) ammonium acetate
were dissolved in 550 ml glacial acid and stirred at 100C for 150 minutes.
Wth&14¢faPacid was distilled off in vacuo and the residue WG T/AEP2004/011598
2005/040154 PCT/EP2004/011598 -31 was treated with ethyl
acetate/water and justified at pH 8 with ¢oncentrated agueous ammonia.
The precipitate was filtered off, washed with ethyl acetate and dried to
yie@@&i@ﬁé@%) El, m.p. 251-253C. The aqueous layer was extracted

wit l.acetate and.the combined organic laye ied over. sodju
A B R O T B R AR
dietHAEtREiyisRiel: Sidther 8.9 g (22%) ELL MS: M = 509 (API+), 507
(API-) Example E2.1 2-(2,6-dichlorophenyl)-4-
(3-@tﬂomblg%l}éa@%mtmmwxﬂaa@mﬁmyu 210, yd@xyimidazole gave
(E )ﬁgéaéa/alogl%us reaction to that described in example E1.T, but
starting wit By gave E2.1in 85% yield. MS: M = 465 (API-+-),463 (API-)
Example E2.2 15

2- (Bt kiar6-dARirdresy fagthylphenyl)-4-(3-chlorophenyl)-5-(2-methyithio

_- pyrimidin-4-yl)-N-hydroxy-imidazole (E2.2) An analogous reaction to that

desgribegldrexample E1.1, but starting with D2 and A2 gave E2.2 in 67%

et R e R s el

pyrimidin-4-yi)-N-hydroxy-imidazole (E4.1

An analogous reaction to that described in example E1.1, but starting with D4 gave
E4.1 in 61% yield.

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

Example 4.2

2-(2,6-dichloro-4-{methoxycarbonylmethoxy| phenyl)-4- (3-trimethyisilylethynyl-
phenyl)-5-(2-methylthiopyrimidin-4-y1}-N-hydroxy-imidazole (F4.2)

An analogous reaction to that described in example E1.1, but starting with D4 and
Ad gave B4.2 in 80% yield.

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

E Svnthesis of the “N-H imidazoles”

Example F1.1

2-(2,6-dichlorophenyl}-4-(3-bromophenyl)-5-(2-methylthiopyrimidin-4-y1}-N-H-
imidazole (F1.1)

78.1 ¢ (130 mmol) E1.1, 59.8 g (391 mmol) methyl bromoacetate and 181.6 mi (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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methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E2.3) An analogous
reaction to that described in example E1.1, but starting with D2 and A4
ave E2.3 in 98% yield. 25 MS: M = 553 (ESI+), 551 (ESI-) <
VB pCTIEP20041011506 —32. Example E3.1 Feranannisos

2-(2,6-dichlorophenyl)-4-(4-chloropheny)-5-(2-methylthiopyrimidin-4-y1)-N
- hydroxy-imidazole (E3.1) An analogous reaction to that described in
example ELI, but starting with D3 gave 5 E3.1 in 96% yield. MS: M = 465

(ARt tOBaAR [DheEsepmptelEgriwas dried over sodium suiphate evaporated o
2-(@$rdishiprophemiedn(3-trienethylsly Hithyphenil SHEerab i lthib dricd.

p)r?%‘ﬂgi24”1‘¥Q'é3(?},‘)yﬁ‘{92,]§>é§i%§§?§§%(54-1) 10 An analogous reaction to

that describetl in example EL.I, but starting with D4 gave E4.1in 61%
yield. MS: M = 525 (API+), 523 (API-) Example E4.2 2- (2, 6- di chlo ro-4-
[ migthioyeardp dR§im MRy (BRenyl) -4- (3-tri m ethylsilylethynyl- 15
phenyl)-5-(2-methylthiopyrimidin-4-yl)-N-hydroxy-imidazole (E4.2) An

anaRaouR PAF amioiia gesrred %_@f%?p@:ﬁgg;vggézéﬁrgj_@gﬁw&hy%s
SyRReaI O R ridaze iﬁ@aaéséﬁéﬁsﬁh-pm TBnd) 134 (s, 18
OH).
Example F2.1

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-methylthiopyrimidin-4-y1)-N-H-
imidazole (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-y1)-N-H-imidazole (F2.2}

An analogous reaction to that described in example F1.1, but starting with £2.2
gave F2.2 in 98% yield.

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

2-(2,6-dichloro-4- lmethoxycarbonylmethoxy] phenyl)-4-(3-chlorophenyl)-5-(2-
methyithiopyrimidin-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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2-(2,6-dichlorophenyl)-4-
(3-bromophenyl)-5-(2-methylthiopyrimidin-4-yl)-N-H- imidazole (F1.1) 78.1
g (130 mmol) ELI, 59.8 g (391 mmol) methyl bromoacetate and 181.6 ml
WP B98I triethylamine were dissolved in 3.35 1 methanSfdid SyaH 528
at 60C overnight. After removal of the solvent in vacuo the residue was
partitionated between ethyl WO 2005/0%0154 PCT/EP2004/011598 -33
acetate/water. The organic layer was dried over sodium sulphate
evapampia{bddryness an the residue was treated with diisopropyylether,

s OSSN0 4GP EI DA IERNS UD M.

(E D!
Scrgimmds 4y EN-A-midealy &2 5H, Ar-H), 7.87 (s, 1H, 2-H-BrPh),
8.56 (d, 1H, 6-H-pyrimidine), 13.4 (s, 1H, OH). Example F2.1

a—(%Qjﬁ&%hlﬁ@%%)él@'é'@acﬁlﬁ{&?@Qﬁyiﬁ'?dgﬁmﬁh?gﬂ%i%é?gﬂ%ﬁéﬁ{'iﬂrm
- i . 0 cton 10 eSCrl n a
T o R  F e e Sl By

A4 NP 1y dEigripleitho0p4 ! water and removal of the solvent the residue was
2-(2yt=idich lore<lviydrdaymethylphe v )bds{3-£hoio ey Beaa{2} to vield 52%
metiylthiopyrimidin-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-) 20 Example F2.3
MS: M = 507 (APT+)

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5- (2-methylthiopyrimidin-4-y1}-N-H-
imidazole (F3.1)

An analogous reaction to that described in example F1.1, but starting with E3.1
gave F3.1 in 809% vyield.

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 F4.1
gave F4.1 in 99% vield.

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

Example F4.2

2-(2,6-dichloro-4-{methoxycarbonylmethoxyiphenyl}-4-(3-ethynylphenyl}-5-(2-
methylthiopyrimidin-4-y1)-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-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 E E |
Wé?zif]ﬁf)Yﬂ"Wifﬁ E2.3 gave F2.3 in quantitative yield. 25 MS: Mpié% %&%me
WO 2005/040154 PCT/EP2004/0115$_9§5 -34- Example F2.4
2-(2,6-dichloro-4-
[2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-methylthio-
pyrivisichin--4 543-E38-imidazole (F2.4) To a solution of 2.30 g (4.3 mmol)
F2.3 in 50 ml dry THE under nitrogen LiA1Ha 5 (IM in THF) was added at

OC pntil 12 eould. no longer be detected by HPLC. After hydrolysis with

0.4 ml water and removal of the solvent the residue w urified.b
coldh SR IRELSa APy BB NEC (ot stk Ey b i SEeiesia
MSthidpyBoidARH)) -POHExardptelF F4.3)
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-
(2-methylthiopyrimidin-4-yl)-N-H- imidazole (F3.1) An analogous reaction
to thatadebmdve depsEnambnphatmeseribert Staramploid- et GaveEsithiil.2 gave
80%4yiglels 3% MSIM = 449 (API+), 447 (API-) Example P4.1
2-(2,6-dichlorophenyl)-4- (3-ethynylphenyl) - 5-
(2-methylthiopyri '(gn-4-yl)-N- H-imidazole (P4.1) An analogous reaction
to that: é;cﬁﬁ%{]g%" xample F1.1.., but starting with E4.1 20 gave P4.1 in
99% yield.

G Synthesis of the “N-H-imidazole sulfones”

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 howrs 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) vielded 34.1 g (72%) GIL.1, m.p.
231-233°C.

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

{m, 6H, Ar-H), 7.84 (t, 111, 2-H-Br-Ph), 8.64 (d, 1H, 6-H-pyrimidine), 11.2 (s, 1H,
NH).

2™ tautomer (43%) § = 2.92 (s, 3H, CHs), 7.3 =7.7 (m, 5H, Ar-H), 7.74 (t, 15, 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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MS: M =437 (APL ), 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) 25 An analogous reaction

WO tH&YMEribed in example F1.1, but starting with E4.2 galfetB4 P 011598
quantitative yield. WO 2005/040154 P%T/EP2004/011598 -35- MS: M =
523 (ESI-) Example F4.3

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl)-4-(3-ethynylphenyl)-5-(2-methy
I trispgainidaala-yl)-N-H-imidazole (F4.3) '5 An analogous reaction to that
star in 25%0, )
e é@rﬂfz&f &l AR e R -
Exéﬁt Brargdagole (& 1éhchlorophenyl) 4-(3-bromophenyl)-5-
(2-methanesulfonylpyrimidin-4-yl)- N-H-imidazole (Gi.1) To a solution of

44.3 g {988 MMl Ednlin Rat udmetrnokwasadded arselutiamofwith F2.1
116.2 9&% mr’%rgbol nerM in 1.7 1 water. After stirring 5 hours at room
15 émperature the methanol was distilled off an the residue taken up with
ethyl acetate, washed with saturated aqueous sodium
hydkégyévicatbonabe - Jred (W8r) sodium sulphate and evaporated to
dryness Chromatography of the residue on SiGel (n-heptane/ethyl

adient 3:1 to 1:1) yielded 34.1 g (72%) Gl.I, m.p. 231-233C. 20

MSZI\(E 6% I%(? IfitgfyMo 523{1(1E15L2ny1) 4-(3-chlorophenyl)-5-(2-methane-

sulfonyl-pyrimidin-4-y1}-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-y1}-N-H-imidazole (G2.3)

An analogous reaction to that described in example G1.1, but starting with F2.4
gave (2.3 in 78% vield.

MS: M =539 (ESI-)

Lzample G3.1

2-(2,6-dichlorophenyl)-4-{4-chlorophenyl)-3-(2-methanesulfonylpyrimidin-4-y1}-
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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'H-NMR (250 MHz, CDC13): main tautomer (57%) S = 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" d tautomer (43%) S = 2.92 (s, 3H
VEoHE %‘%1‘77 (m, 5H, Ar-H), 7.74 (t, 1H, 2- 25 H-Br-Ph), 8.5 (‘ffgi‘?ﬂ‘,”m”g
5-H-pyrimidine), 8.81 (d, 1H, 6-H-pyrimidine), 10.4 (s, 1H, NH). WO
2005/040154 PCT/EP2004/011598 -36- Example G2.1 2-
(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-
(2-%&%&’9@@%nylpyrimidin-4-yl)- N-H-imidazole (G2.1) An analogous
reagtiQeidithit deisetiied-i3-edamylehGiyl]-Sb(t-stetdting swifbrfy By iribidave-

G2.1.in.89% vield. 4 NL= 481 (API+), 479 (API-) Example G2.2
2(@%%%%%%%9%15 %%(I'\;{/I;nethylphenyl)-4-(3-c|orophenyl)-5-(2-methane-

sulfonyl-pyrimidin-4-y1)-N-H-imidazole (G2.2) 10 An analogous reaction to

thak%e%ﬁlgg&&nrm'&) Gld d@é&h%@!’%%ﬂﬁk}é%%ﬁ.ﬂ% G2 2nip P04, 1
yield. MS: [+), 509 (API-) Example G2.3

=9
2-(23;@’56%?1Fo]r‘b%]-ﬁél%l%‘roxyethoxy]
phenyl)-4-(3-chlorophenyl)-5-(2-methane- 15
sulfenynpwipsidini-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%

yielg MMz 539 (EST-) Example G3.1

2-(2,6-dichloro-4-[2-hydroxyethoxy]phenyl}-4-(3-ethynylphenyl)-5-(2-methane-
sulfonylpyrimidin-4-yl)-N-H-imidazole (G4.2)

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 phenvlaminopyrimidines”

Example F1.1
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) GIL.I1, 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 HPLGC/MS on RP18 (methanol-water-gradient) yielded 39 mg (27%) of pure
Hi.L

MS: M = 653 (API+), 651 (API-)
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2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-m.ethanesulfonylpyrimidin-
4-yl)- N-H-imidazole (G3.1) An analogous reaction to that described in

VX AMHIAYEE 1, but starting with P3.1 gave G3.1 in 87% yiel6 ME24L 4818

G4.1 2-(2,6-dichlorophenyl)-4- (3-ethyriylphenyl)-5-
(2-methanesulfonylpyrimidin-4- yl)-N-H-imidazole (G4.1) An analogous
re Lelescribed in example G1.1, but starting with F4.1 5 gave
G4 (m@8midadghbAS) M- 3400 (AfRknyIERaMple GdidtAiG2dndichloro-4-

[2-hydroxyeth henyl):4-(3-eth 2nyhro-(2-methane-

sulfony g??rlﬁf?ﬁiﬁy 1%? m?%%ézﬁﬁ(?flﬁl ):(L{(%Z}i% Qrf?ai?(? ous reaction to

that described in example G1.1, but starting with F4.3 gave G4.2 in 65%

yield,, Mg 52285k and G lenkiH Supihesisef the Ntimidazgle, |

phenylaminopyrimidines’ 1.5 Example H1.1

2-(@%%%%90%Bﬁéﬁ%ﬂ)‘? 1(3-bromophenyl)-5-(2- [4- (2-diethylamino-

ethoxy)phenylamino]pyrimidin-4-yl)-N-H-imidazole (H1.1) A solution of

11 7veon0=209mimei)- (5401 (A#0 )mg (0.67 mmol) 4-(2-

diethylaminoethoxy)aniline and 60 jd (0.78 mmol) trifluoroacetic acid in 1.0

ml gry, £ N ethylpyrrolidone was heated to 140C for 18 hours.

Purification by preparative scale HPLC/MS on RP18

(metHareilinkdterphentiBrt) (Jiclded B8emy) (271%)ef2puréroxyethoxy)phenyl-
amino!pyrimidin-4-y1}-N-H-imidazole (H2.1.2)

(API+), 479 (API-) WO 2005/040154 PCT/EP2004/611598 -37- Example

An analogous reaction to that described in example H1.1, but starting with G2.1
and 4-(2-hydroxy-ethoxy)aniline gave F2.1.2 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% vield.

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

Example H2.1.4

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl}-53-(2-[4-morpholinophenyi-
amino]pyrimidin-4-y1)-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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H1.1. MS: M = 653 (API+), 651 (API-) WO 2005/040154
PCl?EP2004/011598 38 Example H2.1.1

-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-(2- dlethylamlno- «
Wé? W?ﬁW@ﬁylamlno]pyrlmldln 4-yl)-N-H-imidazole (H2.1.1) Acﬁrgna'l} SyoHs
reaction to that described in example Eg.1, but starting with G2.1 5 gave

H2.1.1 in 51% yield. MS: M = 609 (API+), 607 (API-) Example H2.1.2

2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5- (2-
Woxy)phenyl amino] pyrimidin-4-yl)-N-H-imidazole (H2.1.2)
! N @xampleddd tarting
W.ﬁ%?@%%%“fm‘f’ @Si“*ﬂafﬁn%ffﬁﬁ?@{ Ao o] g’f B4 i MS
M 511@513;"()53 hgn %“éﬂi’ﬁ%@ r g@lg&e}gﬁnf}f o # orophenyl)-4-
(3-chlorophenyl)-5- (2- [ 4-dimethylaminophenyl- 15 amino]
pyArnghi@nézyldﬂ\Hﬂ iimjd@zalen{thd]] . GPAN Hialogolissteantiol to-hapo-N-(2-
iépo%g#ﬁr}fl ﬂ!l?e Hikhykstaring Y\ﬂﬁ%@%-isz ahdol) HC in dioxane (4 M)
SBW(Q%P E)(%%arh)llne ]%?ﬁl%ol;l\%r% ﬁea{le]ddfug&/ele rgltrlé)/lg%n % 30'335 go 1"7+iiours
2, mmmmmwmw%%@m@hm@r(m Maershomsoptigsd with ethyl

amipelayririginadon bNebumidarole{d2:dp8y Adlian aldgoderreastibartol 95:5)

th Q}% Sréhgcﬁg £xample H1.1, but starting with G2.1 and
orp oI|no aniline gave H2.1.4 in 22% vyield.

MS: M =617 (ESI+), 615 (ESI-)
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)

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

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

Example H2.2.2

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl}-5-(2-[4-(2-
hydroxyethoxy)-phenylamino}pyrimidin-4-y1)-N-H-imidazole (H2.2.2)

A solution of 30 mg (0.1 mmol) G22 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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MS: M =579 (API+), 577 (API-) WO 2005/040154 PCT/EP2004/011598
-39- Example H2.1.5 2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-

v\g{g—(N-(2-hydro)cyethy|)-

4RBBhenylamino]-pyrimidin-4-yl)-N-H-hnidazole (H2. £S5} EFSHitifibh8

of 1.50 mg (0.31 mmol) G2.1, 135 mg (0.62 mmol) 4-amino-N-(2- 5
hydroxyethyl)benzene-sulfonamide and456 | (0.62 mmol) HCl in dioxane
(4 M) in 0.2 ml N-methylpyrrolidone were heated under nitrogen to 100C
for Bxrmplad2PHe reaction mixture was treated with water and Na2CO3

an tracted wit | .acetate. Purification lump ch raphy
e O R o

(B Sﬁlqggymghgx@xghﬁﬁyéamg@] pyrimidin-4-y1)}-N-H-imidazole (H2.3.1)
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2- [4-(2-
d'GM|MG§%DQ&QEBHQBW@JPH&M&H‘E‘_iiﬂ%ﬁiﬁk)ﬂ\'}ﬂ?kmﬁ%@lﬁi(ﬂ%};h}zs
An analgg%u?g%q%onf that described in example H1.1, but starflng with
G28V15 Gave HZ. 2. 1'n"30% yield. MS: M = 637 (API+), 635 (API-)
Example H2.2.2
2-(2Brdickl6se-Esiydroxymethylphenyl)-4-(3-chlorophenyl)-5-(2-[4-(2-
hydroxyethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole (H2.2.2) 20 A
solgtian, k38 ma (0.1 mmol) G2.2 and 23 mg (0.15 mmol) 4-(2-
hydroxyethaxy)anilipe,in 0.1 ml dry N:methyl-pyrralidone w ed
o R P TOE P oA e M oo
withneends el exrasedingimeinidicdtate NPUrificadon bl Barative
scale HPLC/MS on RPIS (methanol-water-gradient) yielded 5% of H2.2.2.

A solution of 80 mg (015 mmol} G23, 47 mg {03 mmol) 4-
(methanesulfinyl)aniline and 152 pi (0.3 mmol) HCI in diethyl ether (2 M) in 0.1
ml dry N-methyl-pyrrolidone were heated under nitrogen at 140°C overnight. The
reaction mixture was treated with water, saturated aqueous Na,CQOj 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+)

Exampie H2.3.3

2-(2,6-dichloro-4-[2-hydroxyethoxy|phenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2-
hydroxyethyl)-ulfamoyl)phenylamino}pyrimidin-4-yi)-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 1n 4% vield.

MS: M =677 (ESI+), 675 (ESI-)
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Example 142.3.1

Z-é%ﬁ%dich_l‘oro-4-[2-hydroxyethoxy]phenyl)-4-(3-chIorophengle-%-: 2- 4‘%512“9 o

Wfettyiitioethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imida2olé (T4 31)
An analogous reaction to that describeg in example H1.1, but starting with
G2.3 5 gave 142.3.1 in 62% yield. MS: M =669 (ESI+) Example 142.3.2
2-(2,6-dichloro-4- [2-hydroxyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2- [4-
mebapmaliiBdhbnylamino]pyrimidin-4-yl)-N-H-imidazole (142.3.2) 10 A
?0|gtt;@m%&l?dﬁ%@@Wm&ﬁh%ﬁmgﬂ(m&ma?ﬁaﬁnﬁoﬁhog)_ )
methanesulfinyl) aniline gn =3 0m in diethyl ether (2 M
in C. E%Tacrﬁn Rﬁ%ﬁﬁif&ﬁiﬂ?ﬁﬂﬁ%ﬁééﬁea%%%ﬁger nitrogen at 140C

overnight. The reaction mixture was treated with water, saturated

agugous Na2CO extracte ' rificati :
co eyl 12 Acsions oty 51
yielBsd Té@/blo‘flﬂ‘lzg.%’.i? S: M =618 (ESI+) Example 142.3.3
2-(2,6-dichloro-4-[2-hydroiyethoxy]phenyl)-4-(3-chlorophenyl)-5-(2-[4-(N-(2

- hygiroxy ethyh Uiy Wipherylamino]pyrimidin-4-yl)-N-H-imidazole
(H2.3.3) 20 An analogous reaction to that described in example H2.1.5,

utﬂgﬁigg yygtji_gz.:s gave 142.3.3 in 4% yield. MS: M = 677 (ESI+), 675

b
(E 40154 PCT/EP2004/011598 -41-
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-{ 4-morpholinophenyl-

amino|pyrimidin-4-yl)-N-H-imidazole (H3.1.2)

An analogous reaction to that described in example H1.1, but starting with G3.1
and 4-morpholinoaniline gave H3.1.2 in 31% yield.

MS: M = 579 {API+), 577 (API-)
Example H3.1.3

2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-14-hydroxyphenyl-
amino]pyrimidin-4-y1)-N-H-imidazole (13.1.3) '

An analogous reaction to that described in example H1.1, but starting with G3.1
and 4-hvdroxyaniline 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% vield.

MS: M = 524 (API+), 522 (APL-)
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Example H3.1.1 2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-
[4-(2-diethylaminoethoxy)- phenylamino] pyrimidin-4-yl)-N-H- imidazole
%?3 A 1) An analogous reaction to that described in example H1.1, b
ARG W G3.1 5 gave H3.1.1 in 45% yield. MS: M = 609 {APF# 2?“#617“93

(API-) Example H3.1.2 2-(2,6- dlchloroggenyl) -4-(4-chlorophenyl)-5-(2-
[4-morphofinophenyl- amino]pyrimidin-4=yl)-N-H-imidazole (H3.1.2) 10 An
analogous reaction to that described in example H1.1, but starting with
G3Exagietihbdmholinoaniline gave H3.1.2 in 31% yield. MS: M = 579

(APJ), éﬂ?clﬂ%?dphdi)@mlm&dﬂﬁ)ﬂoﬁhenﬂ) 5-(2-[4-ethoxyphenyl-
2- (2 63 d| hIo 744 hlor 2- [4-hydroxyphenyl- 15
BN

amino Toy "Hamidazole 1.3)’An analogous reaction to
that described in example H1.1, but starting with G3.1 and

__ 4 h)& R %ﬂlﬁl r&%‘{%lt'% Lidiuadipiald MM EH10UAR iR Rih asa

2 (é‘%d&éﬁ*ﬂ???{ﬁﬂ%‘ﬁwah’e(ﬁl EhRIBEAEHYSIS-(2-[4-methoxjphenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.4) An analogous reaction to
thatgigsgribssk ipnexampde HAPil) but starting with G3.1 and
4-methoxyaniline gave H3.1.4 in 7% yield. MS: M = 524 (API+), 522 (API-)
WO 2005/040154 PCT/EP2004/011598 -42- Example H3.1.5

Example H3.1.6

2-(2,6-dichlorophenyl}-4-(4-chlorophenyl)-3-(2-{4-pyridinylamino | pyrimidin-4-
y1)-N-H-imidazole (H3.1.6)

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

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% vield.

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 i example HI1.1, but starting with G4.1
and 4-(2-hydroxy-ethoxy)aniline gave H4.1.2 in 29% vield.



2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5- (2- [4-ethoayphenyl-
amino]pyrimidin-4-yl)-N-H-imidazole (H3.1.5) An analogous reaction to
that described in example H1.1, but starting with G3.1 5 an P
WS U ine gave H3.1.5 in 34% yield MS: M = 538 (AplgST’EE%O%ﬂ?:}ﬂ-’gg
Example H3.1.6 2-(2,6-diclorophenyl)-4:(4-chlorophenyl)-5- (2-
[4-pyridinylamino] pyrimidin-4- 10 yl)-N-H-imidazole (113.1.6) An
analogous reaction to that described in example 111.1, but starting with
G3MS; anhek 44ariRbpyriding\Bhd heating to 240C for 10 minutes in a
microwave reactor gave H3.1.6 in 33% yield MS: M = 493 (API+) 15
Exgﬁgg{ﬁlgﬁ‘ﬂgl 2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-
[4-(2-diethylamino- ethoxy)phenylamino]p rimidin-4-yl)-N-H-imida%21It(§e
(H‘4.—1216fﬁ@hﬁ&tédédﬁﬁéﬁi%h‘t@ﬂﬁ&%ﬂg&ﬁ@é@ﬂ‘@%‘i‘ﬁﬁ@fﬂ%’l, &t
stagiingywitiG o g bbb Tiniin Frvinyidio-20) MEHMmiGRTIEARLI) 595
(API-) Example H4.1.2
2-(2,6-dichlorophenyl)-4-(3;ethynylphenyl)-5-(2-[4-(2-hydrqy o
o BT TR N ST A A R by e G2
reagtioi b2 imt HesétiBed in example H1.1, but starting with G4.1 25 and
4- (2-hydroxy-ethoxy) aniline gave H4.1.2 in 29% yield. WO 2005/040154
PCMEE\@%@@E@% -43- MS: M = 542 (API+), 540 (API-) Example H4.2
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2- (2,6-dichloro-4- [ 2-hydroxyethoxy] phenyl)-4- (3-ethynylphenyl)-5- (2- [

4-(2- diethylaminoethoxy)-phenylamino]pyrimidin-4-yl)-N-H-imidazole
H4.2) 5 An analogous reaction to that described in example H1.1, but
trthg Wit G4.2 gave H4.2 in 23% vyield. MS: M = 657 (BEFHFRS+011598
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N~ 5NL z(l) 10 wherein K,L independently represent hydrogen;
halogen; alkyl; -OH; or -0-alkyl; X is hydrogen; -OR’; -SR2; -S(O)R2;
-S(0)2R2; CH2-S-CH2-C(0)2-CH2-CH3; -CH2-S-(CH2)2-OH or a roun,
WO_OIMEIMin 15 A’ represents a Ci-C3-alkylene group; and' Qi EHRHI11598
-SR2; -S(O)R2; -S(0O)2R2; -NR'R4; -N|—|5-(CH2)2-NR'R4 or halogen; R' is
hydrogen; allcyl; allyl; dimethylphosphonylmethyl; 2,3- epoxy-1-propyl,
(R)-2,3-dihydroxy-1-propyl; (S)-2,3- 20 dihydroxy-I-propyl;
1,3-dihydroxy-2-propyl; 3-hydroxyrataycitaéwimethyl-l-propyl;
2-methoxyethoxymethyl; 2,2-dimethyl-1,3-dioxolan-4-ylmethyl or a group

A'-Q"; and Q' represents.-0-alkyl; -CN; - g@y H; -C(0)2-alkyl; 25
-C( )-NIEHF?ZEO-‘%PQW?%%%%S y f‘%@é I %I; and in case that A’
represents an 1,2-ethylen- or 1,3-propylene group, Q1 is -OH or -NR3R4;

R3, R4 independently reprggght hydrogen or alkyl; or WO 2005/040154
PCT/EP2004/011598 -46 R3 and R4 together with the nitrogen atom to

which they are attached fRf ¥ to 7 membe turated or
unsaturated \ N
= X
U/
N L

2],

whetein

K,L independently represent hydrogen; halogen; alkyl; ~-OH; or -O-alkyl;
X s hydrogen; -ORY; -SR% -S{O)RY -$(O),R%
~CH-5-CH,-C{O)-CHL.CH3ay  -CHp-5-({CH;),-OH or a group

A'-Q; wherein

Al represents a C;-Cs-alkylene group; and

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

R' is hydrogen; alkyl; allyl; dimethyiphosphonylmethyl; 2,3-
epoxy-1-propyl;  (R)-2,3-dihydroxy-1-propyl;  (5)-2,3-
dihydroxy-1-propyl; 1,3-dihydroxy-2-propyl; 3-hydroxy-2-
hydroxymethyl-1-propyl 2-methoxyethoxymethyl;
2,2-dimethyl-1,3-dioxolan-4-ylmethyl or a group A'-QY
.and

Q represents ~O-alkyl; -CN;  -C{O)H; -C(O)z-alkyl;
-C(O)-NR'RY; -S-allyl; -8{O)-alkyl; -S(O)z-alkyl; and
in case that A" represents an 1,2-ethylen- or 1,3-propylene
group, Q' is -OH or SNR'RY

R’ R independently represent hydrogen or alkyl; or
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ring, which is unsubstituted or substituted by a methyl group and wherein
one additional nitrogen- or oxygen 5 atom is present, and the remaining
atoms being carbon atoms; R2 is alkyl; dimethylphosphonylmethyl;
WORUSE M ropyl; 2,3-dihydroxy-1-propyl; 2,2-dimethyl-l,3‘38Wﬁgj@?f‘-’ﬁl1598
ylmethyl or A-QI; 10 Y is aryl or heteroggyl, which are both unsubstituted
or substituted one, two or three times by halogen; -CH20RS5; -R’; -ORS;
-NR6R7; -SRS; -S(O)R5; -S(0O)2R5; -S(O)NHRS; -S(0)2NHRS5;
-S(O)NR6R'; -S(ORNBRERR'-G(@ihHRB)-COMINRGRY a0rGNo WohRE ithey arc

hydrogen; or alkyl, whichiigipsubstitited or substitted with QH;: 1QsalkMred
or -NR6R7; with the proviso that not two h%t%rto%égms ar conna%céed to
0

the same carbon atom; S0RE" K7 independenty repreSaitHefogert gpetit

alkyl; or R6 and R7 togeffPwit tHEDsIFEg eRatsifitowehisiwasypars oxygen
attached form a'5 to 7 mémnbesegkesatyrateld e ursatiuiated:oing byiChai®on
unsubstituted or substityfge,py a methyl group and wherein one

additional nitrogens,er oxygen 25.atom is present, and the remainin _
atoms being carboh atolr%%ﬁglis %ﬁ&?‘é’fﬁgﬁﬁg%ﬁﬁﬂ?&’ﬁcég Spo1-propyl

SHyEtRy ety Toxy: methgitarshyl-1,3-dioxolan-4-

methoxymethoxy; (2-m§tf>r
ethoxymethoxy; 30 metfiyteticioxyA etbynyl; trimethylsilylethynyl; or

Y  is aryl or heteroaryl, which are both unsubstituted or substituted
one, two or three times by halogen; -CH,OR’; -R® -ORY; -NR°R;
-SR’; -S(O)R’ -8(0)zR% -8(O)NHR?; -5(O),NHR®; -S(0)NRR;
~$(0)NRR; -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;

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

R® and R7 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; ~CN; ~NOs; or -C{O)-H; and

n is1or2;and
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-O-alkyl, wherein the alkyl group is unsubstituted or substituted with
pyridinyl; or benzyloxy which is unsubstituted or substituted by halogen;
methoxy; ethoxy; methylenedioxy; -CN; -NO2; or -C(O)2H; nis.l _

WO B9 WO 2005/040154 PCT/EP2004/011598 -47 pharr%%%é%%oé}é@hgg
acceptable salts thereof. 2. The compoyhds according to claim 1, wherein
K, L are both chlorine; X is hydrogen; alkyl or -O-alkyl, which alkyl groups
are substituted by 5 -OH; Y, Z and n are as defined in claim 1; and

physiologicathy aeceplable gaititheletheB:ofhe compounds according to
claim 1 or 2, wherein 10 K, L are both chlorine; X is hydrogen; allcyl or
-O-alkyl,.which alkyl groups are substitute -OH; Z is halogen or

ethgnyl; %Cﬁﬁgﬁﬁ?wﬁ% O|r§% u sﬁl%}ilﬁﬁ:lé ggrg}lgce substituted by

halogen; 15 -CH20R -R5; -ORS; -NR 6R’; -SRS; -S(O)R5; -S(0O)2R5;
-S(O)NHRS; 8¢0)BMHRSp:BEO)NRER'; -S(O)2NR6R7; -C(O)NHRS5;
-C(O)NRER'; gr CN; B s valraaen;mnaiy hwwbichliis unsulstitulgttOfuted by
substituted with Ol-l'ogl(;) -O-alkyl or -NR6R’;

Y, Z and n are as defined in claim 1; and
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;
-CH,OR; -R%  -OR% -NR°R’; -SR% -S(O)R’ -S(0)R%
SS(OINHR?,  -S(O)NHRZ  -S{O)NR°R’;  -$(O).NR°R’;
-C{O)NHR?; -C{O)NRR"; o1 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;

R®, R’ independently represent hydrogen or alkyl;

n 18  lLyand ‘
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)MN~Hwimidazole,
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with the proviso that not two heteroatoms are connected to the same
carbon atom; R6, R7 independently represent hydrogen or allcyl; nis|;
and 25 pharmaceutically acceptable salts thereof. 4. The compounds
WALKMRAAY S claim 3: PCT/RP2004/011598
2-(2,6-dichlorophenyl)-4-(3-bromopheny])-5-(2-[4-(2-diethylamino-
ethoxy)phenylaminol pyrimidin-4-yl)-N-H-imidazole, WO 2005/040154
PCT/EP2004/011598 -48
2-(2,6-diclgsaptiepyb)yHe(3trhlosopheryia(2-FH(2tdicthyilanpiamino-

ethOXY)%?J]éer?gH&%‘? aPﬁéH idinsdryl-D-t-irpidazal fazole,
2-(2,6-dichl henyl)-4- ( chlorophen -5-(2-[4-(2-

hydroxyethoxy)phenyl-amino ] pyrimidin-4-yl) -N-H-imidazole, 5 2- (2,6-di
chloropHefi#)-dchgrenlomiphény i epiangimatiidninophenyl- amino]

pyrimidim/rykyeNrdtyjptisladalgino | pyrimidin-4-y1)-N-H-imidazole,
2-(2,6- dichlorophenyl) -4-(3-chlorophenyl)- 5 (2 [4-(N-(2-hydroxyethyl)-

sulfamo |no] p rm yl |m| ol

2-(2,6- ik '5%. F\%ﬂia%n%o ﬂ?p SRyn TP
dlethylammeﬁk?@@y)dp'hén? aﬁwﬁd}p}f}ﬁ’iﬁ&n 4- yI) N-H-imidazole,
2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3- chlorophenyl) -5-(2-[4-(2-

hydroxyghox R uRBIne ipéé“Eﬂlg&% sl Homidag Jhyaromzethyg

2-(2,6-dichloro- 4- -hycroxy enyl) 4 hlor p
diethylariHEEHE b‘}%%’ﬁrﬁ'la =gy Ifﬁ‘fdazole 15
2-(2,6-dichloro-4-[2- hydroxyethoxy]phenyl )-4-(3- chlorophenyl) -5-(2-[4-

methylsufinykpheiytamning d-pyviaddiriyhdd) -N-1B-ificapokey])-5-(2-[4-(2-
diethylaminoethoxy)-phenylamino|pyrimidin-4-yl)-N-H-imidazole,

2-(2,6-dichloro-4-hydroxymethylphenyl)-4-(3-chlorophenyi}-5-(2-[4-(2-
hydroxyethoxy)-phenylaminopyrimidin-4-y1}-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-yi)-N-H-imidazole,

2-(2,6-dichloro-4-[2-hydroxyethoxy|phenyl)-4-(3-chlorophenyl)-5-(2-[4-
(N-(2-hydroxyethyl)- sulfamoyi)phenylammojpyrlmldm 4-y1)-N-H-

imidazole,

2-(2,6-dichiorophenyl}-4-{4~chlorophenyl)-5-{2-[4-(2-diethylaminoethoxy)-
phenylamino|pyrimidin-4-yi)-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-y1)-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, 20 <
“?(@@%%Tbrophenyl) 4-(4-chlorophenyl)-5-(2-[4-(2- dlethyla%l]ﬁ%% ?106*4?3})1-398 ‘
phenylamino]pyrimidin-4-yl)-N-H-imidazgle,
2-(2,6-dichlorophenyl)-4-(4-chlorophenyl)-5-(2-[4-hydroxyphenyl- amino]
pyrimidin-4-yl)-N-H-imidazole,
2-(2,6-diztbfephenydplepiotidiogiermther - JAtndisExypraayti2s
amino]pyHmidiBydviliN-H-midtazoie ¥£312005/040154
PCT/EP2004/011598 -49 2- (2,6-dichlorophenyl) -4- (4- chlorophenyl)- 5-
(2- [4-ethox phe amino] pyrimidin-4-yl) -N-H-imidazole, . )
2-(2,6-digtibro BPlane’b thyASIERERYHPRL P2 4<? 3-HiETRY RIS
ethoxy)péthny}apﬁmniqmmmlzym@im -HiiNid&dolslagole,
2-(2,6-dichlorophenyl)-4-(3-ethynylphenyl)-5-(2-[4-(2-hydroxyethoxy)-

henyl di
A ngh“é’%;’éf”%%' 0 ex% {t“hfr?ﬁ s
(2- dlethyl?éﬁﬂﬁléé’c WIHH 9/Té 'Eﬁ' byHiRRRClE ﬁ)NHlmldazoIe 5.

The compounds according to claim 1 or 2, wherein 10 K, L are both
csggge;gg ;_sgamggﬁm ﬁiﬁ;ﬂe&g&a@% ipiRhenyL-whiglyisisubsiitutedhy-
) » whereinRe:an ogeihar with; Ine: itEpaen Atem-o which; ihey
are 15a ag i dformab t g? n%éred iﬁ% ra}ted %r}rﬁnsaturated rng,
which is unsubstituted or substltuted by a methyl

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

K,L are both chlorine;
"X is  hydrogen;
Z is  halogen;
Y is  phenyl, which is substituted by -NRR’, wherein
RPand 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  ljand
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-y1)-N-H-imidazole, or

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



10

20

25

30

group and wherein one additional nitrogen- or oxygen atom is present,
and the remaining atoms being C-atoms; n is 1; and 20 pharmaceutically

acceptable salts thereof. 6. The compounds according to cl%im 5;
PCHEP04/011598

Wé)é' f%%ﬁﬁorophenyl)-4-(4-chIorophenyl)-5-(2-[4-morpho|inopT1 ny

amino]pyrimidin-4-yl)-N-H-imidazole, 0e25
2-(2,6-dichlorophenyl)-4-(3-chlorophenyl)-5-(2-[4-morphol.inophenyl-
amino ] pyrimidin-4-yl)-N-H-imidazole. WO 2005/040154
PCT/EP20027011594gs Boo7diTaocdriipduniasracording to claim 1,

wherein K, L are both chlorine; X is hydrogen; Z is halogen; 5 Y is
heteroar-KI’,ng'fgh is Lpsubstituted or substituted one, two or three times

by halogen; -CH20RS; -R5; -ORS; -NR6R'; -SRS; -S(O)R5; -S(0)2RS;
-S(O)ngl}RS; ’5(0yAHREY-S(O)NR6R'; -S(0)2NR6R'; C(O)NHR5;
-C(O)NRBR'; or CNi2lR&eis hydrogen; or 10 alkyl, which is unsubstituted or
substitutgd with OHatefAaatkWBIchNRBRE it dh e s iibb RO LW r three

indopendenty repraustfy hoicn o AR br b and i oS AT
_ nitrogen atom to Wi‘ﬁzﬂ) yé?g?&ﬁg fa’é%@gz a@&gmfggmb\%@Q@NR R’

saturated or unsatufARENHR; -C(OINRR; 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
heterpatoms are connected to the same carbon atom;

RS, R’ independently represent hydrogen or allyl; 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
KL are  both chlorine;
X 1 hydrogen;
Z,is  halogen;
Y is  pyridinyl, which is unsubstituted or substituted by alkyl;
n 15 1;and
pharmaceutically acceptable salts thereof.

8. The compounds according to claim §:

2-(2,6-dichlorophenyl)-4-{4-chlorophenyl)-5-(2-[4-pyridinylamino}-
pyrimidin-4-yl}-N-H-imidazole.
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ring, which is unsubstituted or substituted by a methyl group and wherein
one additional nitrogen- or oxygen atom is present, and the remaining
“;ﬁ%%@gg? C-atoms; nis 1; and 20 pharmaceutically acceptable saltsisos
théreot. 8. The compounds according to claim 1, wherein K, L are both
chlorine; X is hydrogen; 25 Z is halogeft;.Y is pyridinyl, which is
unsubstituted or substituted by alkyl; nis 1; and pharmaceutically
acceptable salts thereof. 30 9. The compounds according to claim 8: _
2-(206-ditIperesphinyhesrerdericrpHos Y BRAS AR BT sEfm 1 wherem
pyrimidin-4-yl)-N-H-imidazole. WO 2005/040154 PCT/EP2004/011598
-51 10. Ayprogess, fornthe preduction gf:Hhgcempounds according to claim
1, wherein a) compounds of the general formula (VI) ZJn ONK 50; N ~
H X L (VI) are reacted with compounds of the formula Y-NH2 to give the

compounds , Z]
' n
i B
O~
=S N
~ 2 N
R X
N~

(V1)

are reacted with compounds of the formula Y-NH; to give the compounds
of formula (I); the substituents X, 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),

whereby the compounds of formula (V) are obtained by N-deoxygenation of

compounds of the general formula (IV)
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of formula (1); the substituents K, L, X, Y, Z as well as n having the 10
significances given in claim 1; and wherein the compounds of formula (VI)
are obtained by oxidation of the sulfide group of the thioethers, described
VB thedgeriefal formula (V) Zin 15 S~IN (N b-X [l H N L (V)PCOERHEFEHIAS
the compounds of formula (V) are obtained by N-deoxygenation of
compounds of the general formula (1V) WO 2005/040154
PCT/PP2004/011593 -52 Z1InINK 5SN/II\I\X HO L 10 (IV), and
said compounds of the general formula (IV) being obtained by reacting a

compound of the general form |a ( 6 K HX 15L (ll),

(IV),

and said compounds of the general formula (IV) being obtained by reacting a
compound of the general formula (11}

(D,

with a compound of the general formula (IIT)

and

b) isolating said compounds of formula (I} from the reaction mixture,
and
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with a compound of the general formula (11I) N~ O 20 n Z1 HORN (lll),
and b) isolating said compounds of formula (I) from the reaction mixture,
25 and -53- ¢) if desired turning them into a pharmaceutically acceptable
salt by addition of suitable acids or basgs. 11. A pharmaceutical
composition, containing one or more compounds as claimed in any one of
the claims | to 9 together with pharmaceutically 5 acceptable excipients.
12. A pharmaceiiiticaired npasigidraceondingsonckamt itdl forthepiahibitidnby
of tumor growth,43: .- Fhg use:efa crmnppynd.in any one of claims 1 to 9
for the manufacture of a medicament for the treatment of cancer. 1.0 14.
The use of a compound in any one of claims | to 9 for the manufacture of
médicamenbsforciaiitehtpramasiiise asayaiisaiatertbyic-mete orospgounds as

tyrosine:|iiRRges Loy The use@backempound in apcore ofidlaimshieitically

for the manu{abclture of. medicaments for the inhibition of tumor growth. 15
acceplabic excipients,

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 I to 9 for the manufacture of a
medicament 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.



