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WAD 2009/ 007074 PCT/ EP2008/ 005508 -1 Pyrim

i di nyl -pyridazi none derivatives 5 BACKGROUND OF THE

I NVENTI ON The invention had the object of finding novel
conpounds havi ng val uabl e properties, in particula
WESERMA7dh can be used for the preparation of"CT"EPmOB"O“"SOB
medi canents. 10 The present invention relates to
conmpounds and to the use of conpounds in which the

i nhi bition, regulation and/or nodul ati on of signa
transduction by kinases, in particular tyrosine

ki nases and/ or Pqﬁnurmd:inyl-qixyﬂdazkmaeederlvmtayGSa rol e,
furthernore to pharnaceutical conpositions which
conprise 15 these conpounds, and to the use of the
conmpounds for the treatnent of Kkinase-induced

di seases. In particular, the present invention rel ates

t 0 BARTRGREASNDF e MVERTION conpounds in which the
i nhi bition, regulation and/or nodul ati on of si gnal 20

Lrgpa 'tlBH tN@t é}%ﬁmﬁpeL @?\fédl ahﬁxougesat Virig'Valuable

princi pa ani sns rregu
ef hapleetibd, $n phhltolzghhdséeewhrcmrwiube iused dbr teetprapatdtionasf
i gnal s across the menbrane that 25 in turn nodul ate
EGARRNSpat hways within the cell. Protein
phosphoryl ation represents one course by which
intracellular signals are propagated from nolecule to

NDITRE presare smldnting rélated to/cdrpeused hod as tﬁ@e@@aseompounds
These signal transduction cascades are hig

r e@ul\’falﬁédh%ﬁ'd“@fl@'érfeﬁvlé’ﬁlpa@ndé%r m@duaﬂpa@ﬁwgﬂa@ﬁﬁﬂﬁ@ucﬂon
'%%gﬁ FH}@% §F %ﬁé .ﬁ}? ng’régég% ﬁ@? lrrbgﬁﬁré%lﬁ?r?é’ﬁlﬂtages

pr 9!@9%&@[& ¥t Ré SR Eitd hatiAbeemid¥ cofipositioPsivieich comprise
reS| dues, and dpr otei n ki nases have therefore been
S

efqomp%y\ t aed to Hreuse péiheycanppuodp i the aeagnent of
ser| t hreoni ne ki nases and tyrosine
Ki éﬁﬁg%% mdﬁcﬁg % hor ylation is such a ubiquitous
Pr pogsticdar, Whé prds & lihveriod réldﬂ@@t&@éﬂnbbaﬁdﬁhﬁﬂ%mﬁse of
are Iargely i nfluenced by the activi of these

pa€triagendd in whichdhe éntiibiiobeleigeatipnt and/oamaedatsdonaif signal

 35R8R, AR 5998 AREQL 5T Efg008! 005508 -2

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extraceliular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryi-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within cells and since cellular phenotypes are targely influenced by the

activity of these pathways, it is currently believed that a number of disease
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states and/or diseases are attributable to either

aberrant activation or functional nutations in the

nol ecul ar conponents of kinase cascades. Consequently,
bels-aR! e attention has been devoted to thg rcoigusivossos

characteri 5 sation of these proteins and conpound; o

that are able to nodul ate theid- activity (for a review

see: Wi nstein-ppenheiner et al. Pharma. &  Therap.

2000, 88, 229-279). The role of the receptor tyrosine

ot R B <GSR RGBT i BRI &1
f agirRAibASRENERBhs iVBie ﬁﬁﬁéaﬂ@o@m%ﬁerﬁg%@ kgi%%@ ¥ cSdes.

Berthou et at. in Oncogene, . pages
5380Hn5893er{tB00dnsidgtable atiebiidrohaSbkea Tevotestio thed:haracteri-

LSRG s Hh i 72l ORTR e e bl or
cne Pty or e Set. WA ARA-DPRERIEHIS ¥l s plara. &.
734befp., 2000yBBH2RItAANSI ne ki nase inhibitor for

conmbating cancer is reported by H Hov et al. in
Cinical Cancer Research Vol. 10, 6686-6694 (2004). The

20 TR THRUINE B SO0 Posifl KIS e AR FALA KRcodénesis and

di rected agaln receptor c

f uthehposwitsikty rof pretibitidn tofi &1 @F thé petb cyteigrawth Metomadmeralent
consi derabl e contribution to the malignant process of
vaMeb gstivadionsargrdeseahed by SBerthay et a inclarpgene, Vol. 23, No.

mukt i e n 'y Il .
PSP R R0 T R MB R o1 127 s SRERE M e -
si pyvebletin@diFuedrmpoulmy, i poesitiagly kunasieSorosmbatisg thneér.

t hreoni ne kinases, in particular Mt kinase, is

t hépether Metddnasepinbibided farrcangerthsrapnis gesssived by J.G.

' j t. f t d

o LEnbeRSen 802l dn EADSRERGs' 23S SAtED. RS Olive very
vahuahhégr fphadinaripkbegiismbitdr P ebinibaingftiaheePigirdgonet by
tol- erated. 35 The present invention specificall

r ebiatiey & al.do lioinais 2000t RestarchVel. 0. GHIE-HEPARERE), The

regul at e | at e signal. transduction _by.

i PleBb SR PEUEEREEs0 A et EBuHMBoRed i8] agtintt ihe HGF
COfReptdricomet WisHirtAeFRbISRpORRE’ERIP HEIHGF M Met make a
processes for the use thereof for the treatnent of Met

ki eensederableceentdbgieensesthenatgmant process of various forms of

cancer, such as, for example, multiple myeloma.

The synthesis of small compounds which specifically inhibit, reguiate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particuiar Met kinase, is therefore desirable and an

aim of the present invention.

It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-

erated.

The present invention specifically relates to compounds of the formula |

which inhibit, regulate and/or modulate signal transduction by Met kinase,
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pl aints, such as angi ogenesi s, cancer, tunour

formation, growh and 5 propagation, arteriosclerosis,
ocul ar di seases, such as age-induced nacul ar
\ggﬁﬁ&ﬁh%hhon choroi dal neovascul ari sati on and diabell <08
retino- pathy, inflamuatory di seases, arthritis,
thronbosis, fibrosis, gIoneruBo nephrltls
neurodegeneration, psoriasis, restenosis, wound

heal ing, trans- plant rejection, netabolic diseases and

di seases qf t em 10 al so, au

he
cuBgoSions HbishbIapiae ese caah Uise abdup B heessesdar
vegzalse h%'ré& fPPﬁwteat*PéétHéht%ﬁ‘Mé%%ﬁﬁ%%bin'dhEéd Ak ke dridkm-

in mamm tunours, in particular fast-grow ng
t upiauﬁs,,SLEﬂmrasbenglogammls vaatrh:eIVEtUmolﬁ fedinmatsom, ignbwvihi andt s .

These solél d tunmpurs includ rrgnoc [ ukaem a br in,
o R S R AR et
! uﬁﬁcﬁ%@'e@?ﬁ&atlbﬂ cl%r%ﬂid?%f Ué‘ Lﬁé’r‘?éb%ﬂréﬁd“&%eﬁ@?etjno-

smal I'-cel'l ¥I'ung caf ci nona e present 1 nvention iIs
di patd:wenilf!amnmtooyedlseasésqrartmelsrtkgumbbsxsn fibrosth) Ighomeiuwor
or inhipition of Met Kkinase far the preventi o d/ or
t r BRRMAHIS: ”8FTQ§#9§B”€%@§ PROUFHRIEEISHNSIE 4P ”ﬁr}@gﬂrj'I”St Eans-
or

IgiaﬁFn 1‘}. Hﬁéiaﬁbl%ﬁeéﬁ% éh&gﬂ sea@ £s %2% oyeglhe stygﬁem
t r eiab rmntmmﬁumeadisealeé aineoos, mabews antheiseasgouhthe tbod
the fornula | can 25 furthernmore be used to provi de
ad¥RsSelRe a0 '§‘§ﬁ’é¥'tﬁ¥ apf pesmeability and &g tikg i magiraisng
cancer chenot herapi es, and/or can be used to restore
the efficacy of certain existing cancer chenotherapies

anfolicatlined e mnp #rticuldp fabrgrewmgauntiurefcdriee treatad with Met
can furthernore be used for the isolation and
. nlvegw HRiters. oThEeS@esqmumLys dichede menacytic lukgemia, brain,

B A B e, O LV el R,

coauemgu@ﬁgswého«smbmbﬂaﬂhﬁa smalméIItIUhgeerdm&mlal nase
activity 5 It can be shown that the conpounds

accor ding to the invention have an antiproliferat i ve

t d
oM EPrdsEabin oS B ERGpE RS e dbses daPte 288 i Roouie-
aCﬁ‘d?f &il iRgibitfort BEMEFK@I%‘SE%r fHeSpradantiv b hed/Rd tre@trient of dis-
patient having a gper proliferative disease, for

exeansisdntconnAbtian wit uumegulgtammlswb@cémﬁiémase activity. In

i nf n assom ha | fer

o 0B 8 R B i e Bt Tun CRE AR b PRV in the

newsnhioit ofkteAaireaeamE e cbﬁcér‘ %e%dnﬁ’miﬁds &itthe foRBUIBrIEan

sent conmpounds are suitable for prophylactic or

t Horthpenoiecbg uspd $@ provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formuia | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in

connection with unregulated or disturbed Met kinase activity.

it can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-
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used herein, the term"treatnent" is used to refer to

both prevention of dis- eases and treatnent of
pre-existing conditions. The prevention of prolif-
Wiohgsh-b3 achieved by administration of the GeYRg4HHER0ss0s
according to the 10 invention prior to the developnent

of overt disease, for exanple%t)prevent the growt h of
tunours, prevent netastatic growth, dimnish restenosis
as- sociated with cardi ovascul ar surgery, etc.

tr8§ ﬂ@%{?‘g‘glfgmtgfgﬁﬂéoﬂr?eéﬁ'gge%f%%r@ﬁs erpﬁgﬁﬁgggt}ent having a
[r@é’ﬂ bRsliféRtive HscdlsbNfdr@lxafTe to il tdriumabwWemito réBece

or patient can belong to any marmmalian speci es,
f ornflerammcm assqmatﬁatvetrspéwneboprphietram @segsmdﬁarm@blt trans-

R el i ae TR R o e

ar gef cdrb GUIrRe arfeoiuﬂ%’éleefdr'EFB;BWIad:tR:V@rsthbga"HéLﬂ’lﬁspurposes As
providing a nodel for treatnment of human di sease. The

sussedhetsin, the tefm dtreatmentl Isaluse;bld refey torbedi peenentiontof dis-
doBase e tsR R\ otHTE PR Corylicns e RreVehiidH o EFrpfr-
therdighlis b2 neQBRIHyefH Minidlr Ao BRAY '&Sn?)%%‘ﬁﬁg'a%@ohc?né BSthe

invention at various concentrations a period
t i myenhor brIDlSt(StlhIEfdef)AedmImem afl dvant dibeaseadoi @earapientogpregent

B ol A e
t
©86¢i9@ d5ah E§ro‘?c?\fe{s'c§ %g%éi’gb%‘% fgxg{e nattlbt‘-:‘ | & géunds are

rom a bi opsy sanple s re ter
t hesed ferdhetrebtrment shemgaiog disedsed bg stimisibsingor @aproving the
de gendlng on the s€e0|f|c compound used, the specific
mical gympteme of dhe patiest at us, etc. A therapeutic dose
is typically sufficient conS|derany to reduce the
undesired cell population in the target tissue while

t héheihabt bi patieft cahedgdang enany snammatian spdcie$hfor example a
treatnment is generally WO 2009/ 007074 PCT/ EP2008/ 005508
5 BBl ERREEmRAN G IRt SHEBNS  RiarEs iRE G HA®, Tats and

OCﬁ#ﬁEFe‘?s aBEut&Q?dFBé? cgﬁws.atdog' east 8ROUD rﬁQf/mF)SQ}éCéreCB?

e cell e' cont I nued

esmegreshior experimental imdssig BE@n& grbsidimgea Aridet fardraaimicne of
body. 5 For i1dentification of a signal transduction
pat‘Wﬂﬁ? disRPSCor detection of interactions between
various signal transduction pathways, various scien-

ti sts have devel oped suitable nodels or nodel systens,

f oThexasmmibeRy bf a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
cuiture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally



10

15

20

25

30

35

cul ture nodels (for exanple Khwaja et al., EMBO, 1997,
16, 2783-93) and 10 nodel s of transgenic animals (for
exanple Wiite et al., Oncogene, 2001, 20, 7064-7072).

ﬁ%zdolﬂ/ gaetermnation of certain stages in thesiEsbabsoossos
trans- c]uctl on cascade, interacting conpounds can be

utilised in order to modu- |at® the si gnal (for exanple
St ephens et al., Biochem cal J., 2000, 351, 15 95-105).
The conpounds according to the invention can also be

v SoTfind BAASLbA bR i PER S ERRBACER ety o
rmqt%a abbut BoYhedekiion Frdhedisiensasnn@nd heyase contified unti
application. 20 Measurenent of the ki nase acti vi ty is a

t ecaAeRfinlyWio @ere gndesiredeeinarecleteaiedgethehodyki |1 ed in
the art. Generic test systens for the determ nation of
the kinase activity using substrates, for exanple

hi $T0<P"tfér(tfh@étlcﬂi(@ﬂﬁ|s%13Nr@ﬁ§diuﬁIon%athwE§%$dH@? Hetek®9A of
399, 3, pages or the basic nyelin 25 protein,

ar mtammns@etween h@nd)wSt agaabtr@s(dwtioemﬂpw@ys various scien-

o TR g lsioedsyisble anddIo BY matleL syslafs: forcxardple s
k' '&ﬁﬁ@re‘ mBHBIst %rseanr%Ié KHwH8 TRl SERERNB 1992 1%"@'7'83 @I? and

. I'n sci nt| I'lation proxinmty assay (Sorg et al.
of chiedsmf trgnsganic Somealai(fog exa0(ile VWhite et ala)Oatmgene 2001,

]al g?)o? é&ﬁﬁ@?ﬁ?&”é@ d§ afglljﬁgcéfg%)/ éjlﬁ horl\ﬁgﬁé s?gnna? trans-
”e%%k'fi&ﬁjgaééa é h’ﬁeFHc?i | gn un%‘% d??ﬂhcbé’bﬂﬁ’e{e)ﬂ iR Pfsbdmo@u—

decreased ra oactlve none at a ,
deﬂaiettla@ls%gnaF(fot emmpieeStdpnengehabulldclhamlmaésJo,l 2640, 351,

ence reso ance e transfer (HTR FRET and

R CRt R e R =L S IARAS AR
-6 t
net%%%ésr@?&‘.‘fﬁFétﬁef‘f@F?% %?P%Z*P@“E?'%ﬂ%h BRI palays in an
200ais A8d 02 bé)l culbuteemondels oraditbactinicel cﬂisé&lemayoned in this
nmet hods use specific phospho-anti- 5 bodies
( pRBBRISIORBS) . The phospho- AB binds only the
phosphoryl ated substrate. This binding can be detected
by chem | um nescence using a second
pelMBdsdlaaaenmﬁ mgaﬂreakaimtlwtyh@epedﬁwmwd.mdlﬂsssewkn@m to
2002, Bioch % O There are many di seases

asgepaisen smlﬁﬁi ind %gm &qn@ﬁmdesto%aste.ma.forpthmdeﬂ@rmnatlon of
the kinase activity using substrates, for example histone (for example

Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yYATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
none at all, is detectable. Furthermore, homogeneous time-resolved fluo-

rescence resonance energy transfer (HTR-FRET) and fluorescence polari-
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tion and cell death (apoptosis). The conditions of
interest include, but are not limted to, the
foll owi ng. The conpounds according to the invention are

%5 0%950970; or the treatnment of various conditi %/%ﬁﬁtﬁbossm

ere’ s prollferatlon 15 and/or mgration of snpo
muscl e cells and/or inflammatdy cells into the
intimal layer of a vessel, resulting in restricted
bl ood flow through that ves- sel, for exanple in the
se,.of oin ! usi.ve | esions,. cl ysj ft
asttirasE ethodBoR SrtieBle i ermmatnd i ALy o
cora%}ﬁbbécmﬁcsér@émag sheeasn.af4er grafting, vein graft
stenosi s eri-anastomatic prosthetlc restenosis,

{ nOfisiEer f%%’%ﬂ L 09l 350 ey el .
ar eod@sqphbs;@hcaﬁmﬁﬁrke phsspliciABbihds eniynthe\Bosphorylated

2007%065518 Thi adi azi nones are described in
DESYBBUAIES | higgyndap e deigsiasblhy oBemgymirescence using a

T N e e

py Bisthermes).f or the treatnment of diseases of the immune
system is- chaemc and inflammtory di seases are known
from EP 1 043 317 Al and 35 EP 1 061 077 Al. WO

P HeR 41/ RgN e s oneay i STl Paifacfitera-

andonwmudmmld@aﬂeﬁa;ﬁsptby@plmed@ﬁnmg @ﬁafarestl idesde Cboedre
pyri dazi nones are described as cardiotonic agents in_ US

4, 99Ylirgiad to.ghg foliopving oblae aprwIOyeds ageailing to the invention are

PRI el bl O WS kB atn

10 a B4V ftlon T3S mh OBENA LS TRRs hAYRMTAfRIMMatEYy @218 ito the

conmpounds sel ected fromthe group 15 The invention
aI sdimal laies of aovassel, 6psultiag iryresticted blagdiiiow through that ves-

h
o €% BF SRS I < FesfHERR BUP R pctve FETER Seqinilfg arat
CoppeiiMsisdisddres 6F iRteros1viAtiade AthérldsclensBe WiisnaRy Vakelar
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

restenosis, restenosis after angioplasty or stent placement, and the like.
PRIOR ART

Other pyridazine derivatives are described as MET kinase inhibitors in
WO 2007/065518.

Thiadiazinones are described in DE19604388, W02003/037349
WQ02007/057093 or W0O2007/057092.

Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1.

Other pyridazines for the treatment of diseases of the immune system, is-
chaemic and inflammatory diseases are known from EP 1 043 317 A1 and
EP 1061077 A1.



10

15

20

25

30

35

20 to nmean adductions of inert solvent nolecules onto

t he conpounds which formowing to their nutua
attractive force. solvates are, for exanple, nono- or
Wwidwgdabes or al koxi des. The expression "ef f egicira2008/005508
amount” denotes the anount ofga medi canent or 25 of a
phar maceuti cal active ingredient which causes in a

ti ssue, system animal or human a bi ol ogi cal or

medi cal response which is sought or de- sired, for
CXREDY 938603 SABAIS 0611 075 P icRBe dtlﬁ‘e@rﬂﬁy&r'o%gridéﬂﬁ-
expressi on therapeutlca y effective anount tes
anon&$ aadpyrnitiavhonés as dupgicees windhnsedmidess pondi ng

subj ect mho has not re- c¢eiyed this anount h

7 oten g daatagaae @espﬂt&%@%&afq'%@mpeﬂsenfﬁé%ﬁéﬁa-,%f??,854-
pr SBeHL b5 Llisk osgb%éd'o@r Rfazfhofles€ase, syn- dronme,
condition, conplalnt or er or side-effects or also
the reduction 35 in the advance of a disease,
conglalnt or disorder. W 2009/ 007074 PCT/ EP2008/ 0055 8

Thadise,gfiakei ME T"kinase pikiiosa forcambaling canegritAescribe
al OWRH the anounts which are effective for
|n§}eas?§g?ﬁ§§§§F physi ol ogi cal function. 5 The
invention also relates to the use of m xtures of the
conpounds of the fornmula I, for exanple m xtures of two
di SUNMAGEOE THEINMENMPIAN i n the ratio 1:1, 1:2, 1:3,
1:4, 1:5, 1:10, 1:100 or 1:1000. These are particularly
preferably m xtures of stereoisoneric conmpounds. 10
PhanaRerintibhablated f&c&ﬂﬁo@ﬁ@@éel&@fe@]sfra'mhé @hgup‘orrpounds
according to the invention can be used in their fina
non-salt form On the other hand, the present invention
al so enconpasses the use of these conpounds in the
formof their pharmaceutically accept 15 able salts,
WhITRE iaimtiBR 68 rewsfésftb Qe bﬁhééwsac%ﬁafﬁirﬁs weréM@ém) Cthe
acids and bases by procedures Known in the art
Phammicmuenscma [ACROTHPS, atbleeilastaretonnensrmwdomwetm,@rates and sol-
oun accordin o _the invention for the, nos

parRes TS OB AT e SAaiBR ST e ComEOUBHD B iaken
acfooﬁn%bﬂ%o‘dﬁfwﬁs 8PinePV&d] érﬂ'?n&l@[?&l@b'lg\t@ r@é@ﬂbﬁhnds which
group, one of 1ts suitable salts can orne
r efocm ogingte them:rmmdl attrabtive uce adulatbases, tfor gxareptehe
correspong ng base- ition salt. Such bases are, for
exTHPe OF dlyEratener 8 §%$DX|des, i ncl udi ng pot assi um
hydr oxi de, sodi um hydroxi de and |ithium hydroxi de;
al kaline earth netal hydroxides, such as barium
hydheexdesaitth ‘Effectivenramount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or de-
sired, for example, by a researcher or physician.

fn addition, the expression "thérapeuticaily effective amount” denotes an
amount which, compared with a corresponding subject who has not re-
ceived this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side-effects or also the reduction

in the advance of a disease, complaint or disorder.
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25 hydroxi de; alkali netal al koxides, for exanple

pot assi um et hoxi de and sodi um propoxi de; and vari ous
organi ¢ bases, such as piperidine, dietha- nolam ne and
\NDQE#hEB Iutanlne The al um ni um sal ts of the pgqHIRbRAIs308
are ewi se included. In the case of certain

conpounds, aci d-addition sal t$ 30 can be formed by
treating these conpounds with pharmaceutically accept-
abl e organic and inorganic acids, for exanple hydrogen

i e N s e T

coameBRENWhRE draldifectiie f@ahcrediiy rﬂﬁnﬁdﬂpﬂw@é@lognélffah@tlon
or phos 35 phate and the |ike, and al kyl -

nonoar yl sul f onat es, such as et hane- sulfonate

to enesulfon nzenesul.f onat
or SR et SRR P BES DS A1 P RQHF of R &iBounds ot ipe

aC@rmwa R ékarﬁg@aﬁswes oftt@btda?dtéreomramﬁ/e%wé in the
PCT/ EP2008/ 00550 -9 mal eate, succinate, citrate,
bemlOaT @, 1é’alh3:y1| 4t 5, AsforbHiGkonhd 00Re | i ke.

ordln rymaceutical |y, acc bl e aci d- add on
CaTRese, Ak HarBURHRERIRGRET metBES BRE e Befig ombddils
acetate, adipate, alginate, arginate, aspar 5 tate,
benzoat e, benzenesul fonate (besylate), bisulfate,

Bbafmaeeutisabsdltieand btiteyfat canphor at e,

hor sul f onat e | ate,.. chl oride,
aﬁ?s 2Lt compauas SRR un e apa e ce b S hasg Mineir fina

di Mﬁ%gﬂﬁﬂl‘@ﬁlﬂﬁ% BtherHamdt 'Eﬁlf’ﬁfé%@% PveAB8E @WsehdarhSasses
et hanesul fonate, fumarate, galacterate (from mnucic
acﬁhe)usegeil these rconmcmndglimctm&mmobta'ee phginnaceatieslly accept-

t ana cer ogphosphat e, hem succi na

LA B TS which R SRRV R BRHT kattas SiaPBis A inorganic acids
hy P6h50¢ bg 0 r?#’kﬂg‘wﬂ% tlﬂé’ggopﬂgirﬁ utrcally acceptable

ydr oxyet hane- sulfonate odi [ set

[ ssﬂjutoymtca‘ thé aotrgtoeynds aacicolding & the mraéah@) arerrtdrethe eost
ndel at e, netaphosphate, netha

T?F')%@?)tré}r%gapaa&%veﬁﬂ%ﬂyae Qﬁp%&sﬁawoﬂggua{cfcgpc? ing to the
.H@Q%&%Eﬁﬁk%ﬁ%‘ 4 LBk , Iyl % Bobhg%'f ﬁ? gpg%l%tsealtsceéﬂ ¢ formed

noate, pec persu
phlaa;n;damdnegahe poqunmdyW|m amﬂabteebas@t@sg)hame corresponding
phos ho ate, phthalate, but this does not %rgg éa
" 2444 adgigAN 86 Blieh heéseb A, fohexaple. alisalignatal ydroxides,

gﬁ%&ﬁﬂ&?ﬁ&%gu% H?f(\jrrog%lcfehgoﬂfﬂh‘ﬁﬂgﬂr%'}ldé A5 Fﬁﬁr?,hydromde,

i ralkéline eadﬂn Hmtahhwydrtm@essswuh asraagarm\em&{rbkltj)e and calcium
manganese( pot assi um sodium and zinc, salts, but
t hhssdrpsldﬁoalkahmﬁabalkwdaépfpéséampée peiassiuet pHIRXid apde

abs)aloe?umopomde, and various organic bases, such as piperidine, dietha-

nolamine and N-methylglutamine. The aluminium salts of the compounds
are Iikewise included. In the case of certain compounds, acid-addition salts
can be formed by treating these compounds with pharmaceutically accept-
able organic and inorganic acids, for example hydrogen halides, such as
hydrogen chloride, hydrogen bromide or hydrogen iodide, other mineral
acids and corresponding salts thereof, such as sulfate, nitrate or phos-
phate and the like, and alkyl- and monoarylsulfonates, such as ethane-
sulfonate, toluenesulfonate and benzenesulfonate, and other organic acids

and corresponding salts thereof, such as acetate, trifluoroacetate, tartrate,
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25 tioned salts, preference is given to amoni um the

al kali netal salts sodium and potassium and the

al kaline earth nmetal salts cal ciumand nagnesium

wa 1099/6d70ise conmpounds whi ch are derived frompCT/EP2008/005508

pharmaceuti- cally acceptabl e irganl C non-toxic bases

include salts of primary, seconh 30 dary and tertiary

am nes, substituted am nes, also including naturally

occurring substituted am nes, cyclic am nes, and basic
Oﬁﬁégl'éaggﬁ?méés cittdls; bér?[oa‘i‘t?‘aé‘gm:ﬁa&r HsBbftate BABANBGike .
afferne or opr ocai ne, i ne

di ié\@n;dlmglhwleaJWrmmnally( secepiableree)jd-addition salts of the com-

di et hano| am n

di h [
o GPUDHS e R T eHBVIGD GPIAE hiA hiten B LU TAIHY PrOT B fa AP
&”‘é@%‘)@ﬁﬂét@ nﬁgﬁféﬁégﬁlfo%t%t(mékgﬁfeg helsLifste, bj sulflte bromlde,

p1 peri di ne gl ucam ne osam ne, I sti1di ne,

hy tuabats, raemprm@teopamnbree.;lfolnatmc:améatel yhionlde, ioroben-

2009/ 007074 PCT/ EP2008/ 005508 - 10 megl um pe, '

N- RERIy Cltratgy @»@mﬁeﬁaneﬁmemaﬂw@ Hparg@tszﬂﬁyfirogenphosphate-
Hﬁ‘[)frgl'.)é}‘?zoatf cfe{;ﬁgf%%lfgfes'e@ﬁanéguﬂﬁﬁé{é?furﬂHFét@?ﬁalacterate
heobr oni e nol am'ne, trl > am ne,

trl(fm@rhhyiheamaM) gaiantmpmht@‘ﬂgﬂ&:ohedtanoate gluconate, glutamate,
tri s(hydroxynet hyl) met hyl am ne é}trornet ham ne but

thgycregonnﬁsphﬁteemsv@cm%t@r bseysUltate antapeaignhexanoate,
o TRADAR, BlolRfIdES Allrdrbu il Agartibael 2t SyRifarfe-

agensnaec vdate, (|§é|th@4|)a@é Kybbltptateldactatd, oactemmalt@ malate
nmet hyl , ethyl, isoprop and tert-butyl chlorid

br mﬁla@teaﬁwlqmteomad@eYaie(r@eimtmplayte @L@thaﬂegulfqrate

(BT bt gBR s hARLo el Abenutanate

I a'nrc\dnnata/rnutséml oxABtd, DAL Ypalfit e, I;s&tmbt@rnetﬂ@ulmé
i odi de; and agé (Cl- C4) al kyI hal i des, for exanple

beniagznylahetate paaaylpmmawl phesnhate. pmsphonate mhthalate,
h“g@"l u,15 bl nds ording to the invention

%nggpgﬁr%gﬁ@ﬁs&[ﬁ?%@ms The above-nenti oned

phar maceutical salts which are preferred include 20
acetate, trifluoroacetate, besylate, citrate, fumarate,
gl fedhatreorenéhe dase isaltsaf the mmpqum@acwdrrtgcw theiigegntion

m/? r ZH‘{eeoéﬁ]b‘l(’jTﬁQ'ﬂJlé'? e%n%%&ﬁhn‘?a@%&lum \nggte[g Ir%@butﬁ?%) lithiu,

h S S Iy f
PRRFRBS o A8 481 et BLLEH Sl o i

t hisalts, dutdhisiimnehakended noerfmp:mﬁ aarestrtion cOf tme aEEVG'mEn—

2r k'ﬂ@?g @%gjnre eareFlge %fglegﬁltg a(r:nom r%ﬂrqwd?h ﬁal?r egtaarl gglt by

sodium and potassium, and the atkaline earth metal salts calcium and
magnesium. Salts of the compounds which are derived from pharmaceuti-
cally acceptable organic non-toxic bases include saits of primary, secon-
dary and tertiary amines, substituted amines, also including naturally
occurring substituted amines, cyclic amines, and basic ion exchanger res-
ins, for example arginine, betaine, caffeine, chloroprocaine, choline, N,N'-
dibenzylethylenediamine (benzathine), dicyclohexylamine, diethanolamine,
diethylamine, 2-diethylaminoethanol, 2-dimethylaminoethanol, ethanol-
amine, ethylenediamine, N-ethyimorpholine, N-ethylpiperidine, giucamine,

glucosamine, histidine, hydrabamine, isopropylamine, tidocaine, lysine,
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free base forminto contact with a sufficient anmount of
the desired acid, causing the formation of the salt in

a conventional manner. The free base 30 can be
WE96RaLALed by bringing the salt forminto cop&e&#thh@“OS
a base and isolating the free base in a conventional
manner. The free base fornms ‘%= fer in a certain

respect fromthe corresponding salt fornms thereof with
respect to certain physical properties, such as

¢ e Blinuhe; MmBRy AR, SEC T imptpnoiie o e B RS it Rline,
t336|y@nrresrreem§ foddife 8;hﬁtﬁrf@esf HaBhromaiee dlieth¥Eblamine, triethyl-
20097 007074 PCT E P2008/ 005508 -11 As nenti oned, t he

prem'rr@ceuneﬁranlaryunectreqmoa!damnmmeedém(hvdr@rxymthﬁ) raethylaenine
s _ar 0 d wth nmetal s or an nes ch. as
"Earieardid. bAEP gt ERuar tn rBSr A D et T
am nes. Preferred netals are sodium 5 potassium
magnesi um and cal cium Preferred organic am nes are
N, Bbmpdiubds oy thet pgdsenemvamlme whodtl cordpirokasio ejtragesi-cergain-

00l A 1S e ki iSh TmGts MR- P BhFRTIaS
g?ﬁ’g%%‘%@‘ﬁfé@ﬁﬂf L4 gf e yl@fﬁf‘ﬁeﬁ%t?&bﬂ& FHrSHﬁtﬂ@ﬁnd

ringing the acli'd ormlntocntact Wi t
subdidei, difC- &r)nailayitsuh‘btd&éordmmpld cbm:ethylaiaamyhgnd Iuimmyi

Frhes (6 e noBlol Bainsy STANARyP B ey HgCeR. BTyl FUF A

| {

g e
dié)fa%plerbemqud:hlan@e aaa wemetmmmmecamremwduang oil-solu-
salt forns thereof wth respect to certain physi_cal

pridp SPMRAINAS RAFORHNG & the mwentlgm can 6 Riepatad esing SUCBy

t he,ur poses of the invention, however, the salts
otherw se correspond to the respective free acid forns
thereof. 20 If a conpound according to the invention

cont ains nore than one grou whi ch i s capable

f ofhf aeowrm&rﬁ@@@ﬁumrwcaeﬁaitsaﬁﬁ avhigh pee BWef@'H@@ ingjude

S B AaRe SR S Bl oyl oo
di et Bippuratef hy@baheridei Rpgobrormiee, metraén@tleosrtﬂmteﬁate me-

di sodi um and tri hydr ochl ori de, but this is not intended
t @le@lne Nitsate; oleatephasphopate, wivakateegadium phesnfiate, stea-

SO ca R Sy Sk it e iBelgE, B EE B Rorkelf

coamret banthis id AdtaAtdnded®adRepresent a restriction.

The acid-addition salts of basic compounds are prepared by bringing the
free base form into contact with a sufficient amount of the desired acid,
causing the formation of the salt in a conventional manner. The free base
can be regenerated by bringing the salt form into contact with a base and
isolating the free base in a conventional manner. The free base forms dif-
fer in a certain respect from the corresponding salt forms thereof with
respect to certain physical properties, such as solubility in polar solvents;
for the purposes of the invention, however, the salts otherwise correspond

to the respective free base forms thereof.
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an active ingredient which conprises a conpound in the
formof one of its salts, in particular if this salt
forminparts inproved pharnmacokinetic prop- erties on

W 0dsddyA 1 ngredient conpared with the free fpermm@bosnossos
the active 35 ingredient or alglw)( other salt formof the
active ingredient used earlier. "The pharmaceutically
acceptable salt formof the active ingredient can al so
provide this active ingredient for the first tine with

a i [ 0 .

2 B RS TR iitally b G e 3R ofthe
capopenbgwuee forprsl Wit enctalkfdrugninesosudthas alkali metals and
phar macodynam cs of this active ingredient with respect

t oakglng garth feelialicoPiaRiEcIMINgs: Reclsrgyd. metafhare sodium,

in ' f nor ' : - | S|

ot PP sy HeOREHIR e GaBhRT arefEey BRI AnfirgRsiehe
andibehzy@tiyrerRidiamiie, ShRirepiosaier sholimerdisthanbehitd] ayl-
m xtures thereof in_all ratios, and optionally
exengdiantine, Maetoy!-Bdglucening andprkgiifaceut i cal

formul ati ons can be adm nistered in the form of dosage
units which conprise a predeterm ned anount of active

| Nghe BiagBladiftion §WIBASEadificiconpifimdd abtiotdiAgRo e vVeRtion are
for exanple, 0.5 rrg1 to 1 g, prefer 15 ably 1 ng to 700
P

ngprepared bylbaingingtheffezeadtig formintocontactvith asulicianth
COURRAGEP L AR . ARl R o SRR A et pmen
t hgo @8l fnaiiediTheaned %BQiahiBH‘régeng@eaﬁyi KHHging Me salt form

pharmaceutical fornulations can be admnistéred in the
f oinho obntdct witb arOacidiang iswlating thmfree seiciinpa edryantitinaéthan-

R bl A T i SSSRRE P i Rl
dakdy ieiRRethefe @ity @R @ctt ﬁzcréergagh gﬁygeap&% Brticd! sdch as solu-

corresponding fractio f an actlve
i nptigdingottlar salverter foothee ppipaseacd the oaenfion nhibwevanthe salts

of this type can prepared using a.process which is
ceRaviss deitsnonA To T FeSRBCHNG R i TS the(Sor

Phar maceuti cal fornmul ati ons can be adapted for

adm nistration via any desired suitable nethod, for
exdmptempyund abedriding tedhedniertoal camtaiss hone-tha6 apeadroup
rec

et TN e T
SUBGULFERMIS alsh U cBMHHEL b8 multifiE'AHE "PYSical multiple salt forms
include, for example, bitartrate, diacetate, difumarate, dimeglumine, di-

phosphate, disodium and trihydrochloride, but this is not intended to repre-

sent a restriction.

With regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound in the form of one of its
salts, in particular if this salt form imparts improved pharmacokinetic prop-
erties on the active ingredient compared with the free form of the active
ingredient or any other salt form of the active ingredient used earlier. The
pharmaceutically acceptable salt form of the active ingredient can also

provide this active ingredient for the first time with a desired pharmaco-
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or intradermal) nethods. Such formul ati ons can be
prepared using all processes known in the

pharmaceutical art by, for exanple, conbining the 35
Wohbyehd¥gr edient with the excipient(s) or adjpgyapbéclosses
WO 2009/ 007074 PCT/EP2008/005?£8 -13 Phar maceuti ca
formul ati ons adapted for oral 'adm nistration can be

adm ni stered as separate units, such as, for exanple,
capsul es or tablets; powders or granules; solutions or

P SRETS RSB 1 AR BTSSRl b e SR

orinflueh€s ohMh@iphatmhatbdlramits op s attvusingredieakaihlrespect
in the case of oral adnministration in the formof a

t aliel its thesapeidiseffieacyt Rdhadadye- i ngr edi ent conponent can
be conbined with an oral, 10 non-toxic and
pharmaceutically acceptable inert excipient, such as,

f oThexaapltien feithemtdre rétlatéS iPmediRingsntan@nigising K€least one
Powders are prepared by comm nuting the conpound to a
su¢erapbend apeorgling:tadihie inventiap and/af tavtamephandatasapiseriers

ToeF g AR BiikEfss Rsfodif o BoucT A on@rahyBcinidhs
exaiPbeadpivahh or mannitol. A flavour, preservative,

di spersant and dye nmay |ikew se be present. Capsules
are produced by preparing a powder m xture as descri bed

B e
di $REY WRichI ddntpiscds bfeddidhfineBBIRESHUT a%&i@éﬁrzgrédiéﬁber

cium stearate or polyethylene glycol in solid form can
bed@sigredunid Juuh a poikden conxtrises firedxanepleh@. 5 ingltorigg, prefer-
O A bS LT B GRS siener S oo
cashahp i ; | f - \

¢ reoae e Bty i RHide AEnARARE SN ICORbOR (e the
haseberhot adkemistiatioadshid thenage, fwelghi amdl conditier e e patient,
sui table binders, lubricants and djsin- 30 hegr ant? as
we?ll PRATMAreytiealformulalipas caB berypdttatastinithe Jorm of dosage
m L S j ' ingl t ar '

e U finch SRRl BIAE i B8 ARG S defye SEIBL IR per
bed@sdgectint 6 refarext e¢osage vmitlrimudationsi are,thos¢ whadh camgrise

synt heti c rubber, such as, for exanple, acacia, . )
t r%ga&éﬁpﬁe 6F PaBHIasS, 85 n@gﬂl@atﬁzgtqp’ove, or a corresponding fraction

CaR BRI ARE i R3fr PELXEL R &N B B0l it s

Icants use ese dosag

I nefl thidetypo dianheopepheed agmigunprozeeamatich isggit@aiukmown in
stearate, sodium benzoate, sodium acetate, sodium
the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any
desired suitable method, for example by oral (including buccal or sublin-
gual), rectal, nasal, topical (including buccal, sublingual or transdermal),
vaginal or parenteral {(inciuding subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

active ingredient with the excipient(s) or adjuvant(s).



10

15

20

25

30

35

WO 2009/ 007074 PCT/ EP2008/ 005508 -14 chloride and the

i ke. The disintegrants include, w thout being

restricted thereto, starch, nethylcellul ose, agar,
VBt My Xant han gum and the like. The t ablp@l & P26oB/005508
forrru(at ed by, for exanple, preparl ng a powder m Xxture,

5 granul ating or dry-pressing 13 he ni xt ure, adding a

| ubricant and a disinteg- rant and pressing the entire

m xture to give tablets. A powder mxture is prepared

o PR RS toE PR e s SRR e a i Bt
opidraadteredihé BeFar@t@dﬁﬁs Siébhas, d6r eXampieX aapddtes or tablets;
car boxynet hyl cel | ul ose, an alglnate gel atine or

poPOWerg| ormaﬁyheﬁowiubms ORSUFRENGIANS (BrAGUEOAS M MON-3QMEPUS

e e e ek R S R

ab@gfeba;ﬁl.bu |.§u(a1e,@§,|5|5,fg exanpl e, bentonite, kaolin or
di cal ci um phosphate. The powder m xture can be

granul at ed by wetting it wwth a binder, such as, 15 for

ru st rch as e, ,acadi. ciJ e or
ol s SXABls, T sSehen ol SR Sealii w8 (i of a teblet
Pr&s&pd, ithé %Eﬂ@@%gﬁ‘eéﬂeﬁ’t’@omﬁénéﬁt &t BE RBHBIged Qith an oral,
granul ation, the powder m xture can be run through a

t adretaxion gndm@larmepeutg:aﬂy Rgcepiapte oertrexcipient, suoh shai@e
SRR el IR n s
st &hafifut eecoh@%@rmtd% g6itsle @ﬂnb éuﬂe sﬁﬁ%r@rmﬁw%m

sticking td th et casting noul I cat ed
m pdta:rrcadee:tlcaleexcmlemm@edm taahrhéalsmaﬂiher (soln’pcasnﬂy

accordi ng tﬂ t| on can al so be cogl ned wt
fr%’@"ﬁﬂ"&mﬂﬂ&d' @r%eeﬁvc Ae 'PhER3MP %caﬂrmnryto'
toA@I'aVSurt g?éseéﬁ r%tréﬂd‘%/é)f'l'% tlm@ww?eBbe resent.
granul ati'on or ry ‘pressing st transparent or

opaque protective layer consisting of a shellac

ling |ayer, | ayer of su ar or polymer materia
3%5 PoSE P&F@Fegfb}ﬂ/ﬁﬁpﬁﬁg) lé‘eo%?@@é‘ﬁtxtur%d%%lbgg above

Idfrﬁgﬂlhﬂ? :SQ?ES% gt%i%ﬁ‘ﬁb% %. ‘Phé’r’é%go?gdgﬁtsaﬂc?lubﬂgant& spch

ren ween d| er ent ge units

| |a:s1ufdrsexaupb aghlyf dispersangilicic asial, tdlc onagaysiupssteachte, cal-
eI|X|rs can re- pared in the form of dosage units
soC"t"ﬁ'a‘-i tearaje \‘i’éﬁog’@ﬂm‘?'ﬁ/g%ﬁbf‘ls@ég f(arrm%an kpadierda the

n
aBMerhit 2 RABRONAT Y bUBRIEATA RS RIERPAIISH Bubilser

a awhtaaeblf@r Ekaviplar aga\hag@r ebmums:arw@tero&rs@dﬁm darbmate,
non-t oxi c, al coholi ¢ vehicle, Suspensions can be for-
may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethyiceliulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium

stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
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nmul at ed by di spersion of the conpound in a non-toxic
vehicle. Sol ubilisers WO 2009/ 007074 PCT/ EP2008/ 005508
-15 and enmul sifiers, such as, for exanple, ethoxylated

\k@%ﬁﬁﬁﬁ'ﬁéﬁh al cohol's and pol yoxyet hyl ene SorbiPE‘?}Eonofwoossos
ether’s, preservatives, flavour additives, such as, or

exanmpl e, peppernint oil or mat4iral sweeteners or
saccharin, or other 5 artificial sweeteners and the
i ke, can |ikew se be added. The dosage unit

beFahrids apBuna ke e HRUMa0iRL Meuerafot heBrebf s
al gRrd9 Qfa‘?é’fﬂrrﬁgtHgTbellﬁfd)%E agirRbehtiHitet Q@nt‘h@h?ﬁ&ﬁﬁ aind the like.
extended or retarded, such as, for exanple, IO by

coab¢ taplets aetfectdulatecby far ekample, @repareng alpowder mixture,
P COTRUIS RGP raT @ 419 €U AR ARG PGS 21§ Meg-
| ogirt ahb¥prbs41A &rﬁghg@%t%@f@ &givd hafﬁl@tgf A WArSRixARe is

adm ni stered | orm o i‘posone del i'very systens,
suptepased bpmigkgrthé eprmgrmind cominemeed am asestablecinasper with a
lar vesicles and nultilanellar vesicles.
(of

| arge unil anel

Lot aioe. 36 destried AbaHewANY BRLSTRIaRIn Burdar Such
su | - ani _—
or S B A NbERSSE o, 0t AL b oy
I nmandlidoneandii$dudutial tetardaat, \saichsasalfish examyslieopagifivaldry ab-
functional derivatives thereof can al so be deljvered
usPGloONBRERICHHET. K5I35S iR amRPIE naCYRRIAR YA idddionan

V‘hét%brbgﬁt, %BHP%E”%r'E‘?cE%&IJ%rBeegﬁ?EE@ H%%gﬁlo?%'iqay_]ﬁ% phosphate.

conmpounds”’can also bé ¢ 0 Solubl'e po

t allge bedder chigtare nhn bardrapuiatedSbg veiiny itwvith arbinder, such as,
enconpass pol yvinyl i done, pyran copol ymner

poﬂ%ﬁ%é?@@@&ﬁylwg%.aﬁﬁa@@ mMaiedage or solutions of cellulose

4 | g
oryP Ry R eSS A BEL BRIt B! R SRl £
cograourdisnniie povdeemiie cé?ﬁb@wmrﬁdu%@ adablettisg Afachine,
bi odegr adabl e pol yners which are suitable for

ac3iviagi v pesritnosriritprmeshapse WiTichargebifakemest to fosn granules.

ex I I [ o] ol ¥r.epsi) an- r.ol act

AR R BAS buBiifo SRR S8R EREE) 3480t san

actglcbsmimRay sl RYSHIeX ¥PYTedBAt siRKing WAheaabit 2bendgAfbulds.

crosslinked or am phipathic bl ock copol yners of

hy tine lIricatefonpdosy is drerT pressEdep oS abdss 08he compounds
according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

coatings in order to be able to differentiate between different dosage units.

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-

mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
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Phar maceuti cal fornmul ati ons adapted for transder nal

adm nistration can be adm nistered as i ndependent
plasters for extended, close contact with the

\%Blzg&{j of the recipient. Thus, for exanpl e’PCH'yﬁ’ZOOSIOO%US
active |ngred|ent can 5 be delivered fromthe plaste

by iontophoresis, as describet®in general terns in

Phar naceuti cal Research, 3(6), 318 (1986).

Phar naceuti cal conpounds adapted for topical

adm ni stration c for- S, ai.ntent s,

cr ademUSlinsnstithes: s rambre fifinetediShERb R icongls and
paﬁél?éxy&ﬁ%éne SBFSHEE etAs 0§r®s§nﬁartwes | favdiPadblies, such as,
treat ment of the eye or other external tissue, for
extomeixe mpdelt freppanichirgkdiingr nateral sweetentars os saccehann or other

FrenCael e R pad fom 1o GRS PRARERE. ( he acti ve

i ngredi ent can be enpl oyed elther with a paraffi nic or

a water-mscible cream base. Alternatively, the active

i nghedosage cail forendlationd &treﬁatandrgin‘v&traiionrmnifvdetsh'edabe en-
oi | -in-water cream base ﬂ‘\% wat er-in-oil base.

Ph%ﬁ‘ﬁ?é’é%tﬁijl”&ﬁ"crfo&?ﬁﬁ'fl 881 ARAHRLRN £BR AHHP arepared in
&dwéwagnhgpt@@e% Sryr%téjrﬂgessuérpa%?@xé%le

active in I ent or suspended

suby abhtingar emeedding qﬁqmtrhcmlh@materm uepul?mmt vwat and3he
Phar maceuti cal fornul ati ons adapted for topical

ap S cation in the nmouth enconpass | ozenges, pastilles
and nout hwashes. Pharmaceutical fornul ati ons adapt ed

for rectal adm nistration can be ad- 30 ministered in

t hEhé eompolungs plResIding teetheoinvenmgiraand Baks nuheates aal phy5|o—
formul ati ons adapted for nasal adm nistration in whic
t Hegicaly mr&tlogab@@rmé@es dheresbran) alsenkg pdminisiesad gbthe form

pom@roigﬁgéogg rf@#téﬁ‘ls suﬁl?aﬁ' f?o‘?'ex%ﬂ{&l !Snn;%rﬂeﬁg}evew

rang adm

ne¢les larde whilathelfdtwiekidles ér&ldli&mltllhrrﬂallabyegléledelposomes can
| nhaI atl on via the nasal Passages froma container

afyfremevasomsarhasehalirifeseahoas. Her gxaisplengholesterol,

%%8’3%95% 'f‘ %‘%ﬂQﬁY|g8$'§m On-agngglalt ag:o?ay or nose

dr ops with a liquid as carrier substance enconpass
active-ingredient solutions in water or oil. 5
PhE"r‘@rﬁ@@l@lOiUOds aceerdingta Hiesinuentinreand the salts, solates pod

pﬁy% %Sl f?y fufittional derivatives thereof can also be delivered using
monoclonal antibodies as individual carriers to which the compound mole-
cules are coupled. The compounds can also be coupled to soluble poly-
mers as targeted medicament carriers. Such polymers may encompass
polyvinylpyrrolidone, pyran copolymer, polyhydroxypropylmethacrylamido-
phenol, polyhydroxyethylaspartamidophenol or polyethylene oxide poly-
lysine, substituted by paimitoyl radicals. The compounds may furthermore
be coupled to a class of biodegradable polymers which are suitable for
achieving controlled release of a medicament, for example polylactic acid,
poly-epsilon-caprolactone, polyhydroxybutyric acid, polyorthoesters, poly-
acetals, polydihydroxypyrans, polycyanoacrylates and crosslinked or am-

phipathic block copolymers of hydrogels.
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conpass finely particulate dusts or msts, which can be
generated by vari- ous types of pressurised dispensers
with aerosols, nebulisers or insuffla- tors. 10
whahsmmesyi cal formul ati ons adapted for vagi nglcr/ep2008/005508
adm ni stration can be adnini$éered as pessari es,

t ampons, creans, gels, pastes,“foans or spray
formul ati ons. 15 Pharnaceutical fornul ati ons adapted

for parenteral adm nistration include aqueous and

P naghECe el B e o Tt e BB o can
bybéeahsinieferabisghndésed drmplasted for ertengleti coides @dntact with

isotonic with the blood of the recipient to be treated,
aniihe epjdewnis cibe resipiggt ddus, repxanpleuthecantiveriagregigriigan

i - i ' hi gk . Th
eIl RS aTe 8RR by SPtode il <t figfaisitio Bera
MUl ind Q8 PHPMaREDBESR Rar&X alB), & 19e@losd).anpoul es and
vials, and stored in freeze-dried (lyophilised) state,

so that only the addition 25 of the sterile carrier
ter, for,injection

ai BfeeesiiiseL Eiiapop ik auan e or driga CErB TeR Gt cande fo-

angh BHeR%R 'iﬁfﬂﬁerﬁé?Cregﬁs‘?‘éukﬂeﬁQSRé,qéﬂ&% :ﬁﬂowaetrﬁesolutions,

reci pe can be prepare romsterile powdérs, granules
anpiasteb| gtls, siBy$ tagrosaslswirtdieut sayi ng that, in

addition to the above particularly nmentioned
constituents, the formul ations may al so conpri se ot her
ag :

(S8 P Aol I of br b SiaRerisd®, LhSpRfbL oA
mudrd skins thehfocimutatons ure abeferbibly appidéd adtopical siatrent or
may conprise flavours. W) 2009/007074 PCT/ E . . ,
P83 B s cagag of forpndatiiela giva enyiginment: thesadivgungreskent
a ' t ' = L

FALPE R RIBEE BRNOAR o RRHIED: o WA ARG S ddmbase
weAlgdrinatiely hiheaditiveling deiée rcae teefoe@thte d oo giviead cream with
requires treatnent, and its 5 severity, the nature of

t heN PilrrNaden gRarhbiaseer AvYABHILell Rase ni stration, and
is ultimtely determ ned by the treating doctor or vet.
However, an effective anount of a conpound according

t oPh&enade(Richi PImuftidndeadaptéd forBpicaPippiRABbAS tite eye
growt h, for exanple colon or breast carcinoma, is gen-
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an agueous solvent,

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-

ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

passages from a container containing the powder held close to the nose.
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erally in the range fromO0.1 to 100 ng/ kg of body

wei ght of the recipient 10 (mammal ) per day and
particularly typically in the range from1 to 10 ny/kg

Wb 26@5he70481 ght per day. Thus, the actual anmupETRSREAWss0S
for an adult mammal wei ghing, 70 kg is usually between

70 and 700 ng, where this a nt can be adm ni stered

as a single dose per day or usually in a series 15 of
part-doses (such as, for exanple, two, three, four,

¢ neidie TorRuBROn Y periistiARba sl S Brlgfoms it
of 3 quidysd 4piat sabdtinteatbMipaks detivalaigrygiehhgsiegbng an
be deter- mned as the fraction of the effective anmount

of wateg g omipound according 20 to the invention per se.
It can be assuned that simlar doses are suitable for
the treatnent of other conditions nentioned above. The

i pWﬁ@rtnhé’ééJﬂéér fb‘?r‘rﬂ%ft%n%eelo%??éd 6 JPhERHRBhDYGARBELS h -

a east one conpound according to the invention
anctiropas afinelypestiatatestieste or sustsr whickxarhee gefierated by vari-
i ncl udi n i xtures thereof in a}}l rati os, and at | eas
oneH§ WP@%@T PregsirssrelitPensers with Reresnleiebufigers or insuifia-
i nention also relates to a set (kit) consisting of
separate packs of 30 (a) an effective anount of a
compound according to the invention and/or tautoners
and stereoi soners thereof, including mxtures thereof

i nPhaImagesticakformuiptions adaptedh fasrveginal g ministiationcan be

i BB Bt B8 BERta Ry bR TERTR: pelcarieR b br soray

COfipfunRRions. such as boxes, individual bottles, bags or
anpoul es. The set may, for exanple, conprise separate
am poul es, each containing an effective anount of a

R R e R T S S
I a@ldoUsBdnPRon 238edls id s i ¥ Qi BInt o cémbHEhB&intioxi-
medi canent active ingredient "in dis- solved or

| ydapits) beféersf bacteriastatiSEad Botutps dyemeacs g edneks ther rmula-

iR engerELRalary: roh ebind OfherRepistd Redicard: and

AR SRS el LR SBERSES, yFE ) S sus
pension media and thickeners. The formutations can be administered in
single-dose or multidose containers, for example sealed ampouies and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets. .

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation: thus, for example, for-

mulations which are suitable for oral administration may comprise flavours.
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pat hol ogi cal neovascul ari sati on (or angi ogenesis) which
pronotes the growh of solid tunours, ocul ar
neovascul ari sation (diabetic retinopathy, age-induced

Ghjofpy@ggeneration and the like) and infl a”ﬁ@*r)a@ﬁ‘oosmo«os
20

y?gsorla- sis, rheumatoid arthyjtis and the |ike).

The present invention enconpég%es the use of the
conmpounds according to the invention and/or
physi ol ogi cal |y acceptabl e salts and sol vates thereof

f h f di f

orA theGpRh il B anfal AR bl ab Ao B fhven-
t hﬁ)rI ASFERERNGN arridhbat 6F e tiRSuEMRUBor SRHaRE ddhe age and
carci noma, urogenital tract carcinofma, carcinoma of the

| ywgight of:thesmmlnthsma@sh coadmondhat, rekqarrgﬁgeatment and its
carclin

TS Er Rbane et B reaiiian Ak b medhoakalmiistration,
30arﬂf’%‘19ﬁﬁ‘1%?élﬂ@%rnﬁﬁ@db Gl irebﬁﬁgdﬁé‘tr 'gfgggiﬂowever an

pancreatic cancer, gl |ob as- tonmes an
caeffﬂcmwamm@xhrﬁmfampaswdccsrdir‘rgatame ioferttiom fooﬂpmt:ads
cording to the invent.ion

accordl c
C BT LTk drlaghs GTowih BHFSamEI Sloh o hiegluareinamia, ppen-

e 8% 2he8 BraTEERuaTa e PRUEARE b regpient

St{nﬁaranﬁl)s;w&eay and\pagiculnlyi topiealsinsthesang® fiocatied iBmg/kg
an ocul ar di sease, _such as retinal vascul arisati on,
diefhadyewveight n@rp%amﬁ huggthe aduabamenplipar dayteganeadilt on

i nveﬁﬁdkwéﬁawg ﬁ%’/a ot L%llygbﬁ@ggﬂacc%ﬁ?@?w valfsr[egﬁ

sarieustscdries administered aspy sipgleaddsEpof dgy ordéwHIVENta series
for the treatnment or prevention of inflammtory

di AfrasedosgsGUrhIass fafiexamplet o, dbigge fafr, fiyroppixs paft day,

| oer b R T Patid o AL iy B 2%t or

degdmtte idr of adsyaugegicaly I‘m‘xﬁ@ﬁéﬁﬁﬂﬁrﬁ/h\&vé ¥helr88CEd P Be AfRter-
the like. Al so encorrgasse is the use of the conpounds
v

adoedi argthedradion ofube efiestive amaung optraomrapoomd atcarding
reat,nent or revention, of

C P 458 EetindaeSRallced 4 sxsdaed i Spliglsdresare suitable
KifpafR: froatHsR of SfthLdPRiitidhsiméatidRdBbovd N Which to

this nethod a therapeutically effective amount of a

The invention furthermore relates to medicaments comprising at least one
compound according to the invention and/or tautomers and sterecisomers
thereof, including mixtures thereof in all ratios, and at least one further

medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of

(@) an effective amount of a compound according to the invention and/or
tautomers and stereoisomers thereof, including mixtures thereof in all
ratios,
and

(b) an effective amount of a further medicament active ingredient.
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conmpound according to the invention is admnistered to
a sick mammal in need of such treatnent. The

t herapeutic anount varies according to the specific
woze@ser@md can be determ ned by t he person sRCITIE®Q008/905508
the art 20 w thout undue eff . The present invention
al so enconpasses the use corrpounds of the for- nmula I
and/ or physiol ogically acceptable salts and sol vates
thereof for the preparation of a medicanent for the

t r'?ﬁ’é GBNEorAprifELYGIRBIORoRfain&rs] 83dh ¥8BoxEs!liAgivRRIA) BBttles,
25 Methods for the treatnent or prevention of ocul ar

di sagsesampoolesad hdiset ney, ifer exarmplepeemprisddeparate am-

age-i nduced nacul ar de at on, i kew se part .. of
F PouIRsAdorp e 48 YgEl v aTBhelbha el o R S o to
Of thieNf { SHTHRE A Yor BHRERERS and Yfdte8R ohftes MRErBbel including mix-
arthritis, psoriasis, contact dernmatitis and 30 del ayed

hymeesﬁmecbﬁ mletllyratlea,ctl on, as well as the treatnent or
prev nt| of bone pat ies fromthe

0s? FHYE GEIUBA T Rr ity Ao canaECtve ndrggient in dis-
fasléﬁed’va H;OBP “g@d%ﬁpe of the present invention. The

expr ess 0Si ne ki nase-i nduced di seases or
condltlons refers to 35 pathol ogical conditions that
depend on the activity of one or nore tyrosine

ki¥&Ees. Tyrosine kinases either directiy or indirectly
participate in the sig- nal transduction pathways of a

20007 biFsEps SBERABE 3P oHkebE s HAEHEDRGH ik ilsdients
anfér fdhatal respedialli fdemanhhatinQhe tleathasesf 1§asNee Rinade-
with tyrosine ki nase activity include proliferation of

t uRgueed élsegsebaw@ﬂaa@lsea%%ﬁ insbsigatbenralifiesatianoef tumur cells,
tuno

P eBb R Pedl f¥ladrat, (bt ahdBRREss PN BB mates o
MBGdMAR oﬁgewmrﬁourtsl @au@nﬂebh@sdulé@aneﬂqdia'bteharf@midmhy,

(psoriasis, rheumatoid arthritis and the |ike).
coagwmedanmmahgeg@erabom andribe d)he):amd trélammat:on (psorla—

admnlster to tien 0.for the treatnent of
caﬂﬁemeum 'grqn@ﬂ\s£n4§§ ]fﬁI)OWI ng tumours. The
i nvention thus relates to the use of conpounds

according to the inven- tion and tautoners and
st ene presemt irsventienaviconipasisasiting use xf theesompeurads$ actsarding

in all ratios, for the ‘grep hatlon oLamsdl ment for
t Ho thpdayaRsion a1d/ar RNsiclesicrlly aRseMaplkesalis f eoltes
r gl gl f?Pt@H{e%%gé@%ﬁ%fﬁée hRimEA1BR el 88f@hent or prevention

trans lon p
of cancer. Preferred carcinomas for the treatment originate from the group

cerebral carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic
system, stomach carcinoma, laryngeal carcinoma and lung carcinoma. A
further group of preferred forms of cancer are monocytic leukaemia, lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-
tomas and breast carcinoma.

Also encompassed is the use of the compounds according to Claim 1 ac-
cording to the invention for the preparation of a medicament for the treat-

ment or prevention of a disease in which angiogenesis is implicated.
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20 Preference is given here to Met kinase. Preference

is given to the use of conpounds according to the
invention and tautomers and stereoi soners thereof,
woaoodiongF4m xt ures thereof in all ratios, L PETEFROUBHASS08
preparation of a medicanent fg§ the treatnment of

di seases which are influenced by inhibition of

tyrosi ne ki nases by the conpounds accord- ing to Caim

1. 30 Particular preference is given to the use for the

pr8pat atdigsase inawhied iapaiogepetisfi imphcated @hﬁmtjla)fdlsease
di seases which are influenced by inhibition of

k| siehead etingd vaseiaisaliona dabelr igtinepathy agﬂré\qiup@ﬁ ‘macular
35 Especial preference is given
8%’%@%%%&?@9@%% ‘eatment of a di sease where the
dl TRA%SeioF canfiiund staedBiing YOR9ERML 4dd/or ph?zsmlogmally
PCT/ EP2008/ 005508 -22 The solid tunour is preferably

sea@zﬂpéablewmm sg:rlmips diereahtsuithe pfeparation @ﬁg medicament
it hel the sto

d
R T e ey PRk iRl MG bR RSN Brsg'ralls witpin
t hﬁetJBH Ridhthé fﬁo@eééﬂt%%rn.%n Etasmlpnééeéf, s&htlhﬂamn@atary dige

pr ost ate the urogenital tract, ['ynphatic system
t heasest inniudk rhadrnatonﬂimfthrmﬁyps@naﬁlma ceataal deumatitis idelayed

furthernore preferabl eI ted fromthe group lung
adeYRSESFR Y ,eaghg XQZ E‘Eng car ci nomas, pancreatic

Caﬂféﬁrendblrﬁp%rgsga'is #e BQ@B theb Gﬁdé:h%@ltn?}@ tRESRA&ntion

car ci noma. eference Is urt re given he use
f ofor thee ptapeaatiembf afmedicament fomfthe treatrhéoloar pmdenhmm oka
system Er eferably for the treatnment of a. tunou

selVERS R ﬂaéﬁT'quI'éC 6'§Ea%$ Oéé‘GYr@SIﬁﬁe‘F'B%e'F%Qrﬁoé‘d'“0” in a

;E@ mrﬁa Onl chj1| tlquI’? (iﬁ ?f{)gm]légﬁﬁ@%ICﬁv+ ose

commpodrsd accm'mmm@ the m»b@tlcrmwsratdlnomsoaed ke a sick mammal in
adm ni stered 20 in conbination wth other known
t heeephalisyed E@@Wﬂ%ﬂt The|tfa@iaﬁgua¢@rrméane%gémr§imgo@ the

b oSl frsepSiF ahf e ROUEEARTRY BPER perkBh kiRl (g
f owithdwet ymauecsiest.of treating the cancer. 25 The

antl -cancer treatnment defined herein may be applied as
e eresest ipiention akgg enerppasses thedtd ¢aropoyrds akthe for-

Co%?aupgné)lorbﬂysbl%\énc i'y%%beﬁtagyemlls &solvates thereof for the

preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention. |

The expression "tyrosine kinase-induced diseases or conditions" refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-

nal transduction pathways of a variety of cellular activities, including prolif-
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surgery or radiotherapy or chenotherapy. Such

chenot herapy may include one or nore of the follow ng
categories of anti- tumour agents: 30 (i)

wbliopw@kdfer ati ve/ anti neopl asti ¢/ DNA- danagi Ng pagar2808/005508
and conbinations thereof, as,used in nedical oncol ogy,
such as al kylating agents (T% “exanpl e cis-platin,

car bopl atin, cycl ophospham de, nitrogen nustard,

nmel phal an, chl oroanbucil, busul phan and nitrosoureas);

ant i i f ok ] X .
ke S e R R

r avith tyresied, kinadehattivitydhelude yroiferatioarafiumosi dells, pathologi-
hydr oxyur ea and gencitabine%%dgntitu U{ ntibiotics

(ea! NSexApeYaEFRtfanthAbPIIDY 6 BIowbro L SMRyssacular
S5 . i y . | . o
daleoraral R Ratbh (B0 iR R HEk R HRNERT deehera
dagdn aadiiee ik@nshdinflaranstom)psoriasisi rdurhatoid aghritisand the
(for exanple vinca al kal oids, |ike vincristine,

vi W®astine, vindesine 5 and vinorel bi ne, and taxoi ds,

i ke taxol and taxotere) ; topoi sonmerase in- hibitors
(for exanpl e epi podophyl | otoxins, |ike etoposide and

t ehhpesnmpeundarassording fo thepiovestion can becadsoiaistened to patients

e B VBRIl el e il fo5a0fen BRI aci d

and fenreti- nide); 10 (ii) cytostatic agents, such as
antioestrogens (for exanple tanoxifen, torenfene,
r al b irfveméipndhod clatesrte thadsead crpfrenefs anestding émthe inven-

iR SRETers anatSieionises SR dneiveng uldinsbereof
) BARTGE BN SO0 ASRLALFhent BN ARRCAR s
| eesesy ial wimichitioe buskatien | regulationapeldéremodektibh@f kenasedignal

megestrol. acetate), aromatase inhibitors (for exanple
astg%‘?%g{qt@ﬁtﬂ?@{s?é‘?'?ozol e, vorazole and exemestane) and

i nhibi- tors of 5a-reductase, such as finasteride; 20
(ii1) agents which inhibit cancer cell invasion (for
exAmgieencetisigivepr eretteiMetseénasdi bitors, i ke

mari mastat, and inhibitors of urokinase plasm nogen
activator receptor function); (iv) inhibitors of growth

f fuAct | I i.nhihi . s cl
AL R e A8 Sk IS B
anand talitedets and eterediboaigt ehéreef andludipghzt @akithe@yf in all
trastuzunmab Herce tin"'

ratios,

for the preparation of a medicament for the treatment of diseases which

are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
Met kinase by the compounds according to the invention according to
Claim 1.

Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.
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[ pland the anti-erbbl T antibody cetuxi mab [ C225]),
farnesyl transferase inhibitors, tyrosine kinase

i nhi bitors and serine/threonine kinase inhibitors, for
WQIMHWE774hi bi tors of the epidernal growt h f&ETEP2008/005508
famly (for exanple EGFR fampy-tyrosi ne 30 ki nase

i nhibitors, such as

N- (3-chl oro- 4-fl uorophenyl ) - 7- net hoxy- 6- ( 3-

nmor phol i nopr opoxy) qui nazolin-4-am ne (gefitinib,
AZTNS880d tin OB ietmyfwablymlemqted frenvtha group of tumours of the
(Oépﬁgg%ﬁgrg%gg)é\ﬁthgﬁur}%z bqaédern}he st %&!c ' Itt?é Ei’dneys, of head
6- f = hid
Ko el e KRN, Iyt e,
exthefirain, e brdstate, tHe tifvgepitat eactt thaly2pbatio 8yStedn, the

PCT/ EP2 8/005 08 -24 derived growmh factor famly and

f cHOMBRAAN/PHIEIRNEMs of the hepatocyte growth factor
famly; (v)antiangi ogenic agents, such as those which

inhibit the effects of vascu- 5 |lar endothelial growth

f athesolid fumoexiarfpithetrereamferablyadieated fidon tred gedupclahy
gr ow h factor antibody bevaci zumab [ Avasti nTM,
CiBQeR. ama"rqﬁ%éna.c@aq'@%@aawwﬁam%ﬁ@@cer glioblas-

9%@%% %@g%%gﬁgﬁl(ﬁé%d&gg1%@?4;9721ﬁ35950np\/?unds

that work by other nechanisns (for exanple |inom de,
i nhibi- 10 tors of integrin av[33 function and

angiedereacens furthanmore ged@n @dhagisedontfentreatmenirpfastumour of

R A S A R PPN Aot gy

00485128, froMPtRO oA 585 adifte My &8idAéuk A R2CARE ndyedoid e u-

WD 02/08213; (vii) antisense therapies, for exanple

t Heramiah pewtedyem phiatie de Wdenvatang/on chrgeicdympbetie leuseeria.
such as ISI'S 2503, an anti-Ras antisense; (viii) gene

t her apy approaches, including, for exanple, approaches

f oThe dfdclRdacHABONInd a@&ﬁﬂfn b tﬁ@ﬂ%mtn@H"c’én% é@ﬁlrr'iré‘t%?ed
p53 or aberrant BRCAL or gene-direct ed

enpyasentpnation u@}htdibeaipygwaaﬂmreaehtasagemaplmchsinmgqag@cancer
usi cYy} 0si ne deani nase, ,, nase, or

beadEhs A URPE nere dheath "aRighncer Sasnh ERRIS ebany agent

| I

 AEAS BOrDSIEN 1 8 BRSO cABeE L BEFAS ot
aphne cander.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and
combinations thereof, as used in medical oncology, such as alkylating
agents (for example cis-platin, carboplatin, cyclophosphamide, nitrogen
mustard, melphalan, chioroambucil, busulphan and nitrosoureas); anti-
metabolites (for example antifolates such as fluoropyrimidines like
S-fluorouracil and tegafur, raltitrexed, methotrexate, cytosine arabinoside,

hydroxyurea and gemcitabine); antitumour antibiotics (for example anthra-
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(i x) i munot herapy approaches, including, for exanple,
ex-vivo and in-vivo approaches for increasing the

i mmunogeni city of patient tumour cells, such as
woaped@edrson Wi th cytoki nes, such as interl eulpicny/e2008/005508
interleukin 30 4 or granulocyég macr ophage col ony

stimul ating factor, approache$”for decreasing T-cel

aner gy, approaches using transfected inmune cells,

such as cytokine-transfected dendritic cells,

f\p@recgaﬁegﬁg(euéa@ng%mbeﬁw il ARSBRHIGH dAIRH &ﬁ,' %%irubicin,

appr oathes u3| anti-i1diotypic an
boubmicimmmwmmmCmmgaam mﬁEEﬂDﬁycm)25amimitotic
medi canents from Tabl e 1 be] ow are preferably, . but. not.
ex%qa%ﬁ&tha iR IpIBRSy e LORBOTRIS TR Agtig, vindesine
fo I I .
oyt holelpive. 538 tExcids HkeViagbl it BABIRE) . tqpoisamerase in

| floibftars (@er é&kamalbaemp@doﬂmﬂlpiwﬁm hEsbt@nmde and teniposide,
phosphat e Hexanet hy| nel am ne Mechl or oet ham ne Thi ot ﬁ .
St@@ﬁ@@rz%tﬁpotf@aehqr@p&%@@md cappistbeem aad cal-giftrIenhating

%@ﬁthfolr ﬁ%W§FBﬁa %%BE%%C@'@%&SQ Eﬁ& etﬁ)ﬂj and fenreti-

Spnmtiepl atin Lobaplatin (Aetem)
Car boxypht hal at opl ati num Satrapl ati n (Johnson
Telid apl a¢ytastetie @aegls, soehiogiantioaskegesudar exaypa|s tamaxifen,

i EMERE (oA eraCY 5’%%%%%%@%}4@"% ARIpER Teceptor

CeidwhRIYuNR O foRé XA BleSulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of 5a-reductase, such as finasteride;

(iii) agents which inhibit cancer cell invasion (for example metallopro-
teinase inhibitors, like marimastat, and inhibitors of urokinase plasminogen
activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [HerceptinTM] and the anti-erbbi
antibody cetuximab [C225]), farnesy! transferase inhibitors, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors, for example inhibitors of
the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-fluoropheny!)-7-methoxy-6- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyi-
phenyl}-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774)
and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)-

quinazolin-4-amine {Cl 1033) ), for example inhibitors of the piatelet-
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Capeci t abi ne Deoxycofornycin 5-fluorouracil
Fl udar abi ne Fl oxuridi ne Pentostatin 25
2- chl or odesoxyadenosi ne Raltitrexed 6-Mercaptopurine

%(}%ﬁ)%ﬁa 6- Thi oguani ne Deci t abi ne (Super Ga@)r/ep2008/005508
V&blst arabi ne C of arabi ne (Bi oenyi si on) >

2-fl uorodesoxycytidi ne Irof ul &n (M3 Pharrna)
Met hotrexat e DMDC ( Hof f mann-La | datrexate Roche) 30
Eth n Ic idine Taiho Topoisonerase Amsacrine Rubitecan

e L N S AR
?g%mvhﬁxaétbrmrﬁnﬁ mat ecan (Sigma- Tau) Irinotecan

T-11) Difl onotecan (Beaufour- 7-eth |-10- | sen WO
200020t Yrag erapAgentsosezmes thaxe whichaghibit the effects of vascu-

o L APE PR bR Py RSephPS e GRS HAE e senetiat et
Co rovﬁﬂf@@éﬁﬁbQ%dd@%a@ﬁﬁné@[WmFﬁkhonﬂo&aﬁé QBR as

(Novuspharrna) CKD-602 (Chong Kun 5 Rebeccanycin
antiiosgushis in( Exdishgd dnterstonadpatepd appiesk oo

O R A S R e TR 4 P B 0 e
CrasrpELs vty Aecfaneyiael echrpeahge e
Bl wosptimegnn &ap@ function and angiostatin);
{vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,
WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy, and
(ix) immunotherapy approaches, including, for example, ex-vivo and
in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
such as cytokine-transfected dendritic cells, approaches using cytokine-
transfected tumour cell lines, and approaches using anti-idiotypic anti-
bodies.
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Plicamycinp
Porfiromycin
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rubicin

Mitoxantron (Novantron)

Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)

Antimitotic agents

Paclitaxel

Docetaxel

Colchicine

Vinblastine

Vincristine

Vinorelbine

Vindesine

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
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Therapeutics)
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D 24851 (ASTA Medica)
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AVLB (Prescient
NeuroPharma)
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International)
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Oestrogens
Conjugated oestrogens
Ethynyloestradiol
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Idenestrol
Hydroxyprogesterone
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Medroxyprogesterone
Testosterone
Testosterone propionate
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Methyltestosterone
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Allos Therapeutics)
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inhibitor, Encore)

3CPA (NF-kappaB
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Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC stimu-
lant, GPC Biotech)
CDA-ll (apoptosis pro-
moter, Everlife)

SDX-101 (apoptosis pro-
moter, Saimedix)
Ceflatonin (apoptosis pro-
moter, ChemGenex)

dtddaemeBus HidBdix)

W ehal8apoptosis

gr&%oter Procyon)
oramdazole (apoptosis

promoter, Pola)

CHS-828 (cytotoxic agent,

Leo)

Trans-retinic acid

(differentiator, NIH)

MX6 (apoptosis promoter,

MAXIA)

Apomine (apoptosis

promoter, ILEX Oncology)

Urocidin (apoptosis

promoter, Bioniche)

Ro0-31-7453 (apoptosis

promoter, La Roche)

Brostaliicin (apoptosis

__promoter, Pharmacia)

chloroambucil

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin

Temozolomide

Carboxyphthalatoplatinum
Tetraplatin

Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Satraplatin (Johnson
Matthey)
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| proplatin (Hoffrann-La Roche) SM 11355 (Sum tonp)

AP- 5280 (Access) 5 Antinetabolites Azacyti di ne Tonudex

Gejm:i tabine Tri meOrengiaen Capeci t abi ne BER@AG4f or myci n
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2-ichl or odesoxyadenosi ne Raltitrexed 10 &yMpr
Hydr oxyurea 6- Thi oguani ne Deci t abi ne @@g&%ﬁﬁﬁ;%

Qf arahina Ol Af ahi na (Bl nanvi ci - ANnd
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MeANdIMeirbodeDVDCAZRBYdiR@Nn- La | dat r eXdreud®che) Eth n
| d idine Tai ho 1%€hgtibsmerer ase AnsacrlirimectRenste ecan
(Super Gen) i nhi hiCapesitépheubi ci n Exat Exyxyoefyhmate
Etljoposi de (Dai i chi)fjuofSinaensi de or Qui rRnEstabdeentenex)
mjt oxantrone G nﬁ“:?cﬁ@rr‘i %@ gma- Tau) 20 gdrifgahgsan

(Q“PT' 11) Diflonot Qgcﬂﬁorg SgHI(ﬂHe'nosine Raltitrexed

6-Mercaptopurine Hydroxyurea
B-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)

inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)

Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)

(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 {Novuspharrna)

Antitumour Dactinomycin (Actinomycin Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C

Plicamycinp MEN-10755 (Menarini)
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35 ldarubicin Bl @ 'n B Rubi dazon Mtomycin C Pli cam
ciln_MEN- 10755 1M+ oxanipen fNowartom74 PCT/ FP2008/ 005508
-32 Porfi ronmyci n |GPX-100 (Gem Cyanonor phol i hodoxo-
Phanmatticizgingd | Pagltagen M t oxant ron @%880THn) 5
Antimtotic agent goeggijt axel SB 408073G|dxeSehitdine)
(¢ axoSm t hKli ne) 5 &Cine E7010 (A%ﬁto) Abbott)
Vi|nbl astine PG T Vi ncristine FI-%P_
Viinor el bi ne | DN Egﬂ'g% ger) 10 Vi ndeSLrne 1%?
(ﬁ*bbot t ) INcri erapeu ICS
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisati)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Ischomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly}  !'DN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
| Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apazigquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 06-benzylguanine
Thymectacin (NewBiotics) (Paligent)

Edotreotid (Novartis)
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Metalloproteinase

Neovastat (Aeterna

CMT -3 (CollaGenex)

antagonists

CDC-394 (Celgene)

inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan) Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-538 (Yamanouchi)

Retinoic acid
receptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

Immuno-
modulators

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)
Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin (Dovetail}
CLL-Thera (Vasogen)




10

15

20

25

30

35

Far nesyl
transferase Labs) Johnson)
(Schering- Perillyl

al cohol

Argl abin (NuOncol ogy Tipifarnib (Johnson &
inhibitors lonafarnib
(DOR Pl ough) BioPharnma) 5

BAZOER9PE6 (Bayer) Punp inhibitors CBT-1 ( CBROPH2PGE005508
Zosuqui dar Tari qui dar (Xenovaj4trihydrochloride (Eli

Li

(Vert ex)

P
PH
ti
CMT
BN
(BA
Di
(T
(L
an
(A
(A
Fe
ag
De
(A
Ad
(T
(1

I1y)
10 Hi st

val oyl oxynet hyl

one acetyl
butyrat e

M5- 209 (Schering AG Biricodar dicitrate
Tacedi nal i ne (Pfizer)
transferase SAHA (Aton

arma) (Titan) i|nBehivan)s M5-275 (Schering AG De si e

de (Fuj i sawa)

Met al T oprot el nase Neovastat (Aeterna

deen Sf\/bl ecul es
itan) Health) T
orus Revimd ((
tagoni sts CDC- 3

st raZeneca) s
nretini de (John
oni sts Johnson)
xosone therapy
nosys) GW (Pra
enocar ci norna Vv
ragen) CTP-37
ntercell) JRX-

ey

bbot) YM 598 ( Yaaprsuehi)

Hdﬂ.;
Bl

éonu | eosi de

retinoin

h
T Jg%gﬁ?"

&‘9’%’5‘39 TFi x

Tamoxifen
Toremofin
Dexamethasone

P 5’ 5% r ed
?ﬁﬁ RAYrs call i
ph@gsowamﬁe@ﬁ) TNF- al pHMigagintethingide
dermsdnol agoni sts/ Thdrepedidecs) 20
39y dGetypeogedtadoichet | n-Gogerelisent an

receptor 4l

ME RGN rohedterdind n0| (Bléél'uf’amde

:ﬁi Tl

hh'éesf@%tﬁmebgy) ( Bi 'ﬁﬁ’tﬁb?
OrathyBlitbRistioha)  CancerP-Qadbio
Mddewtnoho- Rx) Nor el i n 2-Biettsdxamestradiol

@83Leage

(Aust

rtors Labor athr Hﬁ%b

ﬁ?ﬁﬁ"@sgﬁ'ﬁs'eﬁf

in
9 recept or

rferon
ni cs)
ncer

JSF- 154
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(EntreMed)
Arzoxifen (Eli Lilly)

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux
(Theratechnologies)
Motexafin-Gadolinium
{Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDIB39 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
€225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-

Synthelabo)

BCX-1777 (PNP inhibitor,
BioCryst)
Ranpirnase (ribonuclease
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NyefREefice(cybic Mrer elgtimulaatp rofatell)
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ARy dlﬂagrg:e i E)r&ioge s%?r%s‘?é‘ﬁ‘{h?oltor Dong-
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il |nternat|onal)

( Ther at echnol ogi eadgyleti(amPrB0aphyr i rR-Flurbiprofen (NF-kappaB
Mot exaf i n- Gadol i ﬂlsHmLﬂaﬁhaBﬁﬁér&(&H\ N@ﬁ& 3RniBRaF, Mafeofe) CS

Hyjpericin Tyr05| nes
F |(PharmaMar) in
701 (Cephal on) 34

%'nTH
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(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)
P1-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)

Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S

transferase inhibitor, Telik)

SR-31747 (IL-1 antagonist,

ﬁ B%ﬁ &%‘3%01? fbtech)

ocalcitol (vitamin D
receptor agonist, Leo)
131-I-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)
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Erlotinib
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ri
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Mhi bi T&CI in apopt05|s

etlh 35 Various ag
i nhibitor, inhi |1{
npi rnase (ribonyg
PQT/ EP2008/ 005508
stfiimul ant, Alfac I
(RNA Aivocidib (
Dong- Aventis) A)lstimu
Tirapazam ne (relﬁﬂ)/hgjl (Eapp@j,oauem cal ) gpj@motersﬁlonrche
I nternational) RPptoG@X; Everifg)bi t or, NRASHtF453 Gpeiptesis
(rleduci ng  Phyt opt&ibxd anepbpto%ambon) Gapfaiter] Ma(RadH50

R Flurbi profen (NerémoRaDSafhedy) ant, %@fanﬁ;rh dbt@éus
i nhi bitor, Encore)- ;I, sGRLR ant agF& acia)
( NF- kappaB 10 4 G ctl Bi ot echs
G:I_ afla D

agonist,

Leo)
A combined treatment of this type can be achieved with the aid of simuita-

i nhi bitor, Aphton)

r ecept OI‘

neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds

according to the invention.

ASSAYS

The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121,
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248;, Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.
14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.
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Cueist $B8 e 85ive PdsRr VIl B b 2 P ieif ALPORIS s SUpRKkae '
| NhleBs LRI u%\xﬁ%(’ﬁe? pWﬁl)} R I =4 (ﬁﬁ’ e 43@l75:|7f'\'f|5)a‘rll"?‘t’?’i@

agent, asm nogen Signhature Bi oSci ence)
acta ssad)bhhel preséndeof awrhebdjory¥ camgpdubd] @teditePBIdiddC Ve
PWMN sti mul ant ot oxi n

(L. $igaal, ghReaes aé.aﬁn%n & dBé‘?Q‘%‘igﬁ%h?fm%?e‘a%ﬁéeW%&%

t r
SRR fuore et Btoniiéa FRRlN ARt ERE IRE)
SRiRiraesegnge polatisatiorPdHR)tedhicidges (@inuieaubedas-aSsay meth-

CHS- 828 (cytotoxic agent, transferase jinhibitor, Telik

LeRdsS B9 6br00% °f Bigtelaciaicerensisgs2002, 191-214).°

Other non-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemiluminescence

using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-

chem. J.}.

Flashplate method {(Met kinase)

The test plates used are 96-well FlashplateR microtitre plates from Perkin

Elmer (Cat. No. SMP200). The components of the kinase reaction de-
scribed below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **pP_ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 ul of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintiltation measuring instrument (Topcount NXT,
Perkin-Eimer).



10

15

20

25

30

35

-36 PT-100 (growmh factor Trans-retinic acid agonist,
Point (differentiator, NIH) Therapeutics) MX6

(apoptosis pronoter, M dostaurin (PKC inhibitor,
WBXoéd9ooomar t i s) Apom ne (apoptosi s 5 Bryost atpor/Hp26#K05508
pronoter, |LEX Oncol ogy) stigylant, GPC Biotech)
Urocidin (apoptosis CDA-Il (apoptosis pronoter,

Bi oni che) pronoter, Everlife) Ro-31-7453 (apoptosis

SDX- 101 (apoptosis pronoter, La Roche) pronoter,

Sar B Yt haREAReA b 1ié IHIRARIASkiRadl rERAIGH. Tidishould be ap-
(apoptosis pronoter, Pharmacia) pronoter, Chentenex) A
copinxiredtely eamemangefsuﬁlb)r%(l@p@*nc ahe iphagwhcelogicahzets value
the aid of simulta- consecutiy arate.

di $56 & HGUEASRORE 1 AdiTA GRaFe A4 TBM: THE iphitory val-
tr t f [ enpl oy the
corge D) g N B e Ve PR 50 e
conpounds of the fornmula | described in the exanpl es

vvere t est ed (g%/ t he assays ?escri bed bel ow and were
f oitRseTeRSRN kPAGERNS RAT Wetlory  activity. Other assays

ar 39?1%\@% %é)pphﬁgre literature and could readily be

per e person skilled in the art (see, for

exaon ef sﬁbaaabeito ee tést’éa ialassaboffer wiRes.0% of DBASQ97;
Xin_ et al Chem 274:9116-9121; Sheu et al.
Anﬂpd«&ﬁéé*fTF’R@f@al q@mrsail@mzﬂlyl\ﬂmféf@ﬁﬁ Wi of P -AIR).

|Blng? H gﬁﬂé%ﬂﬁ% ICOSI a ePFé qaésgaly‘JDWYo 1?2%25

549). 30 MeasWing mﬁ@hzwﬁﬁe%éll l50neg ef paGLTIAwgINAccor di ng
to the rranufacturer s data (I\/Et active, upstate,

cat al ogue No. 14-526), Met kinase is expressed for the

pur pos f pr in production in 35 insect cells
(Sf 21, gélqupgd’%égrda) and subsequent

af fini tyAgggpﬁaﬁ@,gr aphic purification as "N-term nal
61i s- tagged reconbi nant human protein in a

bacul ob¥ MM BRBESssi on vector. WD 2009/ 007074

PC1'/ EszlrﬁegﬁéBum chloride

3 UM sodium orthovanadate
3 mM manganese(ll) chloride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

Stop solution:
60 mM Titriplex Il (EDTA)

- Pp-ATP: Perkin-Elmer:

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 pi; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 : 5 : 1 : Sigma Cat. No. P1152

In-vivo tests (Fig. 1/1)

Experimental procedure: Female Balb/C mice (breeder: Charles River

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
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BoReWOP4 2002, 7, 11-19),

-37 The kinase activity can be nmeasured using various
avai | abl e neasurenent systens. In the scintillation
proximty method (Sorg et al., J. of Bionolecu- 5 |ar

the flashpl ate metREEP3P08/005508
the filter binding test, the gqdioactive

phosphoryl ation of a protein or peptide as substrate is
nmeasur ed using radi oactively | abelled ATP (32P-ATP,
33P-ATP). In the case of the presence of an inhibitory

c argraditishs far 7edhyce & achdhoasd ivae slBseqgently, inctesebautane-
al | can be detected. Furthernore, horm._%reneous ti

re@@lwwtfﬁm@wesaé@wéthr"egutlfaﬂc?mtd‘# Toi@dllsyin 100 il of
Fﬁﬁ-ﬁbu?&gﬂf nltﬂof(flg $§ AV LA It tﬁ%‘tahﬂﬂalg( e randomised

tec |Ogl es can as assay

alinto 3 gr@upsBlsQﬂﬂlaﬁéaldrag ﬁm@fe@nﬂge ha@% a@égammouﬂ'aoiume
O her non-radi oactive assay nmet hod use Sspecl i fi

prﬁafsbﬂbubﬁﬁ@nge o d§5] p‘&ﬁ:,plw vaBigle Q—Ré% methylcellulosel

g E i ﬂoahng %er Sy BPIRRS 4ol B15E contro

buah#eeoangkg dfshBg" rsmor@swo@dnrdﬂﬁaevmﬂqu@mmé
antlbodyﬂéRoss et aI , 2002, Bio- chem J.

|Id@mp$@ O benisoall mere dmisisiered g ailg e the é@tsnwéuoup% in

Sl bodd LRSI EL s B G O 3 ot
fe\ﬂﬁé'd?nls%' HIZRGEI PR RRIR WA BrRiRgEd ed [ nto the

assay plate. The Met kinase and the substrate poly
Al a-d u- Lys- Tyr (pAG.T, 6:2:5:1), are |ncubated for 3

hr!é at roorp ﬁggr at ure Wi t hi@?ﬂﬁ@%%&l—y drggﬁgﬁ%@e

[ I |
e ) il R 1

i fearbdhe dornile lax BfiBter 30 min at room tenperature,
the supernatants are filtered off with suction, and
the wells are washed three tinmes with 200 pl of 0.9%

N"ﬂ}@eglﬁg'c%ﬂ%ngaﬁ Br & ﬁmaﬁ?e%g%@ﬂé mgfh SoRmeiap

sanouse Fadd c&?nlff)easurl ng instrunment (Topcount NXT, 35
Per ki n-El mer). WD 2009/ 007074 PCT/ EP2008/ 005508 - 38
The full value used is the inhibitor-free kinase

L85 GOBBolE AP i Aa2Erll BREY ykG. A Beon
Above and below, all temperatures are indfcated in°C. In the following ex-
amples, "conventional work-up” means. water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS).  El (electron impact ionisation) M*
FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)"
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used is staurosporin in a final concentration of 0.1

MM The inhibitory val- 5 ues (I C50) are determ ned

using the RS1_MIS program Kinase reaction conditions

W&l 20¥dohe74 30 pl of assay buffer 10 pl of subgkangdsessos
be tested in assay buffer with 10% of DMSO 10 10 pl of
ATP (final concentration 1 p‘M"QoI d, 0.35 pC of

33P-ATP) ( 50 pl of Met kinase/substrate m xture in
assay buffer; (10 ng of enzyne/well, 50 ng of

eSS e e R Be M ioa RS Rerty bidt apsilieiey
20&_|@+H)\7I, manganese(l1) chloride 1 nmMdithiothreitol
(DIT) pH = 7.5 (to be set using sodi um hydroxide) -

St dass specirometry (M5)60 M (Blaatiopl impaict ion(EbpR) M -

33P- ATP: Per ki n-El mer; - t. Kinase: Upstate, .
14-526, Stock 1 pg/ 10 p|F;/§€|&f@é?acgePWﬁ%ﬁ@‘@Etﬁﬁ*&ﬂ?f'§o

- Poly-Ala-Qu-Lys-Tyr, @gj (lejr’ecitro'%g%?iidnis%tigﬁ?(r@@H-f No.
P1152 In-vivo tests (Fig. 1/1) 3 peri nment al

pr APEIIME (atferapheriBglresirgi abenfibaloedisatioCh ard sssspRiciremetry)
Wg‘ﬁ)r re 5 weeks old on arrival. They were

acel'i'mati sed to our keepi ng WO 2009/ 007074

PCT/ EP2008/ 005508 -39 conditions for 7 days. Each

nmouse was subsequently injected subcutane- ously in the
peHPLEC /MSanalysbs4 million TPR-Met/ NI H3T3 cells in 100

pl of PBS (wthout Ca++ and My++). After 5 days, the
anAiBatTiIRd it i JorwiSdica-Rod sekimn withup4 10 §scewiera§aew from

0 298 3508 BHEABR NS0 |TRYS Q. & A e o
me Rymieiin Wrebséétedtioh aP2oeihat e buffer, pH 5.5) were

adm nistered daily to the control group, and 200 ng/ kg
of "A56" or "A91" dissolved in the vehicle (volune

HPLC analyses (Method A)

Column: Chromolith RP18e 100*3 mm

Flow rate: 2 ml/min

Solvent A: H,O + 0.1% of trifluoroacetic acid
Solvent B: acetonitrile + 0.1% of trifluoroacetic acid
Gradient 5 min

0-4 min: 99:1 -> 1:99

4-5 min: 1:99 — 1:99

HPLC analyses (Method B)

Column: Chromolith RP18e 100*3 mm
Flow rate: 4 mi/min

Solvent A: H,0 + 0.05% of HCOOH
Solvent B: acetonitrile + 10% of solvent A
Gradient 8 min

0-1 min: 99:1 -> 99:1

1-7 min: 99:1 - 1:99
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i kewi se 100 pl/animal) were adm nistered daily to the
treatnment groups, in 10 each case by gastric tube.
After 9 days, the controls had an average vol - une of
Wb300gplo7@md t he experi nent was term nated. MeREHGPOEIBI05508
of the tunour volune: The lengi{h (L) and breadth (B)
were 15 neasured using a Vernier calliper, and the
turmour vol ume was calculated fromthe formula L x B X
B/ 2. Keeping conditions: 4 or 5 animals per cage,

f epdi peh-Wi-4dn.cqmagercial 20 nouse food (Sniff). The
conpounds "A18" and "A22" have a significant
antitunmoural action. Above and below, all tenperatures
are_indicated |nC. | he foll ow ng ex- 25 anpl es,

"C S C)reans: water is added if
necessary, the pHis adjusted, if necessary, to val ues
between 2 and 10, depending on the constitution of the
enllopr eadeic2 mitnhie m xture is extracted with ethyl ace-
tate or di chl or onet hane,

h ]
oragafc Ghiduter' 56 i tah il A o aretanidie el taruol) of TFA
evaRahal 84,1286 -g4he residue is purified by

chromat ogr aphy on silica gel and/or by crystallisation.
Rf 0 2atouz8 noin: $8101ee 0:geD; el uent: et hyl

acet ate/ net hanol 9:1. Mass spectronetry (MS): El

( eB-8derbd MiRpaHGi oni sation) M 35 FAB (fast atom

oA o PRt Pl gt

( a8 mephereRngie$20hen cheri cal i onisation - mass
spectronetry)  (MtH)'. Mass spectronetry (Ms): El

(el ectron inpact ioni satlon) M 5 FAB (fast atom

bo : . ESl (el ectrospray ionisation)

(’\E‘g‘ﬁern%%ﬁgfﬁ\cg w{b'%‘sgrﬁ@’ﬁc pressure chemn cal

ionisation - nmass spectronetry) (MtH)'. 10 HPLCI M5

anal yses ( are carrled out in a3 p Silica-Rod colum
q 1), &lom 20 to 100%

vvater/acetomtnle/OOl % of trifluoroacetic acid, at a
flowrate of 2.2 mMImn, and detection at 220 nm 15

The preparation of the compounds

6-(1-methyl-1H-pyrazol-4-y})-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one ("A229"),
2-[3-(5-bromopyrimidin-2-yl)benzyi}-6-(1-methyl-1H-pyrazol-4-yl}-2H-pyridazin-
3-one ("A230") and
2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-(1-methyi-1H-pyrazol-4-y!)-2H-pyri-
dazin-3-one ("A231")

is carried out analogously to the following scheme



10

15

20

25

30

35

HPLC anal yses (Method A) Columm: Chronolith RP18e 100*3
mm Flowrate: 2 mMm/mn 20 Sol vent A: H20 + 0.1 % of
trifluoroacetic acid Solvent B: acetonitrile + 0.1 %
roacetic acid Gadient 5 min 0-4 mpdymePRodiovssos
“%62605)8%40925 4-5 mn: 1:99 - 1:99 HPLC anal yses (Mt hod
B) 30 Colum: Chronolith RPI§@100*3 mm Flow rate: 4
m/mn Solvent A H20 + 0. 05% of HCOOH Sol vent B:
acetonitrile + 10% of solvent A 35 Gadient 8 mn 0-1

mn: 99:1 -> 99:1 -7 mn: 99:1 - 1:99 V\D 2009( 007074
PCT/ CP20 508 1- 7-8 %J]C 1 99 .
anal ysi sl ( Mgt he W rafe 2y ~ 990 N

. - . |\J\

+01%(vok, 6: acét_oltrlle+0 %
(vol NP of TFA 0.0 to 0. nﬁ!rn "o 01 N7 to 35, i n:
99: 01--> 0:100 10 3.8 to 4.2 nin: 0:100 Col uff0
Chronolith Performance RP18e; 100 mm | ong, internal

di anet gr wavel engt h: 220nm 15 Retention tinme Rt
in %u‘g% n]. Exanpl arative exan‘pl e) 20
The epargtion of th ) u\r}ﬁ%h nmet hyl -

H pyrazol -4-y1):2- N[ - ( r pho(i I et hoxy) pyrim

i di npdeiybar,), benzyl } - pyri dazi n- 3-
KOAC DMF

sodium perborale /7/(\‘( \/@\r
E \;]\ "A231"

waler

HO/\/N\) \/@\r
\;]\ O vA229"
PPhalDIAD o~N

THF

12.4 g (43.6 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine and 14.2 g
(43.6 mmol) of caesium carbonate are added to a suspension of 7.68 g

(43.6 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one in 90 m! of
DMF, and the mixture is stirred at room temperature for 24 hours. The reac-
tion mixture is added to 400 mi of water. The resultant precipitate is filtered off
with suction, washed with water and dried in vacuo; 2-[3-(5-breomopyrimidin-2-
yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yi)-2H-pyridazin-3-one as yellow-brown
crystals, m.p. 184°C; ES| 423, 425.

10.9 g (42.9 g) of bis(pinacolato)diboron and 9.72 g (99.0 mmol) of potassium
acetate are added to a suspension of 14.0 g (33.0 mmol) of 2-[3-(5-bromo-
pyrimidin-2-yl)\benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyridazin-3-one in

65 m! of DMF, and the mixture is heated to 70°C under nitrogen. After stirring
for 15 minutes at this temperature, 695 mg (0.99 mmol) of bis(triphenyl-
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2-[3-(5-bronopyrimdin-2-yl)benzyl]-6-(1-nethyl-1

H pyrazol -4-yl)-2H pyri dazi n- 3-one ("A230") and 25

2-[ 3-(5- hydroxypyri mdi n-2-yl)benzyl ]-6-(1-nethyl-1

Wb BYoRgRla 4- y! ) - 2H pyri - dazin-3-one ("A231") pt$/EP2008/005508
carried out anal ogously to thge follow ng schene 30 35

WO 20091007074 PCT/ EP2008/ 005308 -42 o c¢s2c0 C N _NH

NNN -N J\ + NBr DWW NBr "A230", 5000 838
PdC12(PPh3)2 N N KOAc DVMF 10 sodi um perborate THE -N

:\"\é_ﬂ d}Bhfr‘@ éélla d’l‘@éﬁl@ ) %ﬂ%@ %‘ﬁl_%q& Af\ﬁ’ a nﬁ_ﬁégsgctié_pnﬁkth'ré\'is\ stirred
at 70°C under nitrogen for 18 hours. The reaction mixture is allowed to cool to
room temperature, water and dichioromethane are added, the mixture is fil-
tered through kieselguhr, and the organic phase is separated off. The organic
phase is dried over sodium sulfate, evaporated, and the residue is recrystal-
lised from 2-propanal: 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-(4,4,5,5-tetra-
methyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one as
grey crystals; m.p. 204°C;

"H-NMR (ds-DMSO): & [ppm] = 1.34 (s, 12H), 3.87 (s, 3H), 5.35 (s, 2H), 7.05
(d, J=9.6 Hz, 1H), 7.52 (m, 2H), 7.80 (d, J = 9.6 Hz, 1H), 7.89 (s, 1H), 8.21
(s, 1H), 8.35 (m, 1H), 8.45 (bs, 1H), 9.01 (s, 2H).

8.50 g (85.1 mmol) of sodium perborate are added in portions with ice-cooling
to a suspension of 13.4 g (28.4 mmol) of 6-(1-methyl-1H-pyrazol-4-yl)-2-{3-[5-
(4,4,55-tetramethyl-1,3,2-dioxaborolan-2-yl)pyrimidin-2-ylbenzyl}-2H-pyri-
dazin-3-one in 55 ml of THF and 55 ml of water, and the mixture is stirred at
room temperature for 2 hours. The reaction mixture is filtered through kiesel-
guhr with suction. The filtrate is concentrated to about half the original volume
in vacuo and adjusted to a pH of 1 using 2 N hydrochloric acid. The resultant
precipitate is filtered off with suction, washed with water and dried in vacuo:
2-[3-(5-hydroxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-2H-pyri-
dazin-3-one as pale-beige crystals; m.p. 239°C; ESI 361.

394 mg (1.50 mmoal) of triphenylphosphine and 242 pl (2.00 mmol) of 4-(2-
hydroxyethyiymorpholine are added successively to a suspension of 360 mg
(1.00 mmol) of 2-[3-(5-hydroxypyrimidin-2-yhbenzyl]-6-(1-methyl-1H-pyrazol-4-
yl)-2H-pyridazin-3-one in 2 mt of THF. 294 pl (1.50 mmol) of diisopropy! azo-
dicarboxylate are then slowly added dropwise with ice-cooling. The resultant
solution s stirred at room temperature for 18 hours. The reaction mixture is
evaporated in vacuo, and the oily residue is dissolved in 2-propanol. The solid
which forms after some time is filtered off with suction, washed with

2-propanol and tert-butyl methyl ether and dried in vacuo: 6-(1-methyi-1H-
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12.4 g (43.6 mol ) of

5- br ono- 2- ( 3- chl oronet hyl phenyl ) pyrim dine and 14.2 ¢
(43.6 mmol ) of caesium carbonate are added to a
veois@ensicon of 7.68 g (43.6 mmol) of 6-(1-net hytv/EP2008/005508
H pyrazol - 4-yl)-2H pyri dazi n-43-one in 90 m of 25 DWF,
and the mixture is stirred at 4r‘oomterrperature for 24
hours. The reac- tion mxture is added to 400 m of

water. The resultant precipitate is filtered off wth

S } L -2H-pVvri-
Z‘fj[ifééi(:lﬁg b%?ﬁ@d@s 2 ﬁloﬂﬁfny@?%éﬁgw?yleﬂldYr?‘Q%ﬂ’]benzyli} 2H-pyri
Hdazira3ednelt " pLP 92thpyoloddes neiPstate rap. 8HTOVESTH édh; 30

cry 8 42 42 9 4 )4, Qf

o1 LR BRI AT Scleamiand 29, (75 40 89/ Dt § 512 219, 3.57 (m
p S Si t at r { 14.

Qf %8‘7“@5> %T—g 33&?(@ gf,dd'%& bR a5 84IRENS), 909 (d, 1A=G FHz,
pyIrHI m7d4316dl .y1l=)ﬁeﬁ‘1t=l§zs]lz -1(E{Hzet1h|yl?17 t,J= 75Hz 1H) 7.80 (d,
H pyrazol - ')e pyridazin-3-one in 35 65 DMVE,

b G Pty A1 L BP4S LML G2 5. 708, Gradekdid 7 BgeHE. HT dyS Hz.
Sty r SOF t at this tenperature, 695 ny
(01 s t{ wj’b s( rgl %ﬁ nyI WO 2009/ 007074
PCT/ EP2008/ 005508 -43 phosphi ne) pal I adi un(l ) chl ori de
ar e added and the_reaction m xtur irred at
urdt formetieg diom of24% gives he WH@'Uﬁéééwaj]?t%aﬂfde@ nf@sphate
all owed to cool to roomtenperature, water and
di chi oronet hane are added, the mxture is fil 5 tered
t ieugowirs€brapbundaak blht%n@cﬂ@ﬁél@g@lb@? ender sepaaed ednditions

of f. The organic phase is dried over sodium sulfate,
evaporated, and the residue is recrystal- lised from

amoi-—6—tt—hrethyhot
H py‘.@zol-il‘j 4-yl)-2-{3-] giameand/gr %télﬂqlilé\f_e ESI
met hy¥e 1, B, 2- di oxabor ol an-2-yl ) pyri m di n-2-yl ] benzyl }(MH]
Hi

P S T S 1
(3 et?bl)_cy)g?nﬁﬁdm(myubbrﬁyf} ~&H- b?ndézmi)&—ogegi (mMy74
é 35 (m 1 h!!)dm@“%d%féom »&1?9‘09 01 (s, M).

R R D B G e g
; oé‘ha"ﬁbrm'mmWlﬂérwr}mbyﬂdai.a.ezo,ﬁé% 18- 474

et r anet di oxabor ol an- 2-yl ) pyri m di n-
y1}-2H pyrudlhdquhﬂcmdm(érqnm"is&%) of THE and

ol H —_—ct 1 ad ot 20
\IVal et y ana L IIC III7\L tHe—+S—Sttfrfea—=at zU— T 00m

enperature for 2 hours. The reaction mxture is

IHXHh6@ 3 hrough kiesel - guhr with suction. The
f ‘I’Wﬁ?‘e—r

s concentrated to about half the original
volunme in vacuo and adjusted to a pHof 1 using 2 N

rochloric acid. The resulta recipitate i
(e lavircdmpaind ere s Biastane By g BxSmwle drder stan-
I Ya¥@eHAditions

N

1H
3H)
2
(3
1
p
(
(
2
5
te
f

"A1" 6-(1-Methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-yl-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one, sulfate

"A2" 6-(1-Methyl-1H-pyrazol-4-yl)-2-{3-[5-(2-morpholin-4-y!-
ethoxy)pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one,
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2-[3-(5-hydroxypyri mdi n-2-yl ) benzyl ] -6-(1-nethyl -

H pyrazol -4-yl)-2H pyri 25 dazi n-3-one as pal e- bei ge
crystals; mp. 239C ESI 361. 394 ng (1.50 mmol) of
triphen hosphlne and 242 pl (2.00 mmol) of 4-(2- n
‘H?&B Z‘E ﬁyl ) mor phol i ne are added successi vel 3’(‘%”5008/00’508
suspensi on of 360 ny 30 (1.9085mAnDl) oOf

2-[ 3- (5- hydroxypyri m di n-2-yl ) benzyl ] -6-(1-net hyl - 1H py
razol -4 yl)-2H pyridazin-3-one in 2 m of THF. 294 pl

( -
sljow y added dropw se with i ®es¥BtR i ng. The resul tan

T A oA aE T A T PRI TR | ne
oi{l y residue éhoy)pyamiGH-2-0|FerBPBRlriddHe- ﬁ@hed

which forns after sone tine is filtered off with
sucti on, /ashed with 2- propbﬁsﬂlafand tert butyl met hy

er—and AND—20089/-067 \—'/

Sté*hr/ M od) BuidgehyL i Srazondy 2 {5 morpRotea s |

Pséfslzflbeﬁzw )et%o@g&rﬁFﬁ&a@?%ﬁ(xﬁéﬂ?%ggﬁgﬁy\%gﬁé,I mi f“ n

calourlesy crystals; mp. 1PpGsyEE 474; 'H NWR

(d6-PMSO-| S(ppal =248 (m 4K 2. 73 (+ 1 =55 kb
2H) , "A557 |( By(1-Methwi- 1 Hepyaazolsd-y B1d-{3-16-Bomarphalindyi-s

A
i 20 3ol Biimidn® ko 521959 Brip 5 bhe. 7

(

=
w

121 (s H 822 (dt  J =75 H 12 =15 Hz

g, 1 M), 7.80 (d, 3 =95 fmarktd), 7,89 (s, 1 H) ,

8

H|, BA8B (b@ 11Me{}1,yl SHenyrazQl- ) -2-{00] 55R-morphati 4 wh

friom " A229" es .t he nesu nat e .and

pHosphate.  CHRRNPHTTBHNTY B P ee00 P heg

anal ogouslly under standard cg{g]lé dtkons 15 Conpound Nane
or strlucture ESI No. IMtH -  "A232" 6-(1-Methyl-

a
H|pyrazol -\4-yl)-2-{3-[5-(2-norpholin-4-yl -

et hao uAnurn m-dip-2-v| 'I han-l\ll_l 2H v rl:r/l -3 ohe; A7
JT E.Y_' Py T

'UA_Y}_P T T o=

hydr ochl oride (from' A229 ) 20 "A236" 6-(1- I\/bthyl-

H pyrazol - 4-yl)-2-{3-]5-(2-norpholin-4-yl -

et hoxy) pyri m di n-2-yl ] benzyl } - 2H pyri dazi n- 3-one, 474
di Byamaté Bacionspdrative exderple) 25 Exanple 2 The

foll ow ng conpounds are obtal ned anal ogously to Exanple
1 under stan-

The preparation of the compound 3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)-

pyrimidin-2-yllbenzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile ("A257") is

carried out analogousily to the following scheme
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dard conditions 30 "Al"
6- (1- Met hyl - 1H pyrazol -4-yl)-2-{3-[ 5-(2-nor phol i n-4-yl -
et hoxy) pyri m di n-2-yl ] benzyl } - 2H pyri dazi n- 3- one,

5 A2"

\%#%@?}@Oﬂgl _1H pyrazol - 4-yl ) - 2-{ 3- [ 5- (2- mor phol 1o degl o0
et hoxy) pyri m di n- 2-yl | benzyl-¥&H pyri dazi n- 3- one, WO
2009/ 007074 PCT/ EP2008/ 005508 -45- nesylate "A3"
6-(1-Methyl -1

H pyrazol -4-yl)-2-(3-[5-(2- [ n-4-yl -
i mi di enzyrg’%rg)&%dpxﬁ@zi- one, 5
A4" 6-+(1 Nhylo
2-{3-]5- ig;oﬂpﬂfol i n- 41 - ethoxy) pyri m
i

C—)’_2|H- pyr® n-3-one, p-tosyhated) "A5"

besy]| at
H pyT
i di n-
6- (1-Methyl -1

H pyrazol -4-yl)-2-{3-[5-(2-norpholin-4-yl- 10 0
et hoxy) pyri m di n- 2-yl }henzyl } - 2H pyri dazi n- 3- one,
fumarate "A6" 6-(1- hyl - 1

H pyr aZosAHL- y1 ) P35 2Nsor phol i n- 4-yI N o
et hoxyypyrimiti n- 2-yl ] bengyL}- 2K pyti dazi n-3-one, 15 )
mal eat g4r20 Exanpl e 3 (conparaﬁ?%anpl e) The O
preparation of the conpound N )<

3-(1-{3-[5-(1Letdyl pi peri di n-4-yl net hoxy) -

’r] penzyl } - 6- oxo- 1, 6-di hydropyri dazi n-3-yl)
e, vBB57") is 25 carried out analogously to

ng schene 30 35 WO 2809£8026%

PCT/ EP2058/ 005508 - 46-NgPh3/ DI AD g, HO , ONN + a THE

OO0 NOHN) __ O N’ 2N

L
PPh,/DIAD o
THF N

"A257"

17.7 g (67.8 mmol) of triphenylphosphine are added to a suspension of 13.0 g
(56.5 mmol) of methyl 3-(5-hydroxypyrimidin-2-yl)benzoate and 13.4 g

(62.1 mmol) of N-Boc-piperidinylmethanol in 115 ml of THF, and the mixture is
cooled to 5°C. 13.3 ml (67.8 mmol) of diisopropyl azodicarboxylate are added
dropwise to the suspension held at this temperature over the course of 45
minutes with stirring. The reaction mixture is stirred at room temperature for 1
hour. A further 22.2 g (84.7 mmol) of triphenylphosphine and 16.6 m!

(84.7 mmol) of diisopropyl azodicarboxylate are subsequently added. The
reaction mixture is stirred at room temperature for 18 hours and evaporated in
vacuo. The resultant solid is filtered off with suction, washed with diethyl ether
and chromatographed on a silica-gel column with dichioromethane/methanol
as eluent: tert-butyl 4-[2-(3-methoxycarbonylphenyl)pyrimidin-5-yloxymethyl]-
piperidine-1-carboxylate as lemon-yellow crystals; m.p. 166°C; ESI| 428.

25 ml (25 mmol) of a 1 M solution of diisobutylaluminium hydride in THF are
added dropwise under nitrogen to a suspension of 1.71 g (3.99 mmol) of tert-

butyl 4-[2-(3-methoxycarbonyiphenyl)pyrimidin-5-yloxymethyl]piperidine-1-car-
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50 DBAHHOI I NNON THE p O 10 O NNAHNN ~ N
PPh3/DIAD 7 Np 15 THE N "A257" 17.7 g (67.8 mmvl) of
tri phenyl phosphi ne are added to a suspension of 13.0 g

\0560159/(16%31'4) of net hyl PCT/EP2008/005508
3- (5- hydroxypyri m di n- 2- yI)bengoate and 13.4 g 20 (62.1

mmol ) of N-Boc-piperidinyl methanol in 115 M of THF,
and the mxture is cooled to 5C. 13.3 m (67.8 mmol)
of diisopropyl azodicarboxylate are added dropwi se to

B EHRRER ey Ol RGP S B PR

st fior Mebat an@anml e easirtted datiurh sélﬂfalt@%lunﬁnfslaﬂhetﬂ The
22.2 % 84 7 mmol ) of triphenyl phosphine and 16

n
(swasw aRbpreciTitate l%fdiﬁra%pﬁ witfo aetiarhang wasbed vath *1ITF and hot

- onproma To8AHs < Biand BRE affrii SeldroMh e By Emetny

Th@thtee LBt mealyilsipendihid-Yipietto Mrifclin rihylmethanol as
washed S{\%[Fﬁndl et hnyIﬂpet her go andQ{:E?orrat o‘(?rJnghedygn a

si beiga-cfgstalsomupm 1%t BESlckl4r onet hane/ met hanol  as
eluent: tert-butyl
4-[ 2- ( 3- net hoxycar bonyl phenyl ) pyri m di n- 5-yl oxynet hyl ] -

Pi pe4 il pesd el 3 C3.y5béhZonitMeand
166C, h{é}s{'leMg?rﬂgngf @Z@x@ GQWBrd@InHQWgoSSg?I on om an

di 386y g/“ll.élnunmnﬁlQinm;bi}enijmaprhuﬁﬁ—ﬂmatédec%umw/ely to a solution
ar 9P 551 0G0 i) ¥ T8 D1 MBS a Sfimbttichy Syt i 2-y1-
4- bigert hBAYYIRY BPBY TRIFS THe) ieYELith Hlikturs ¥ as@{@@trhxm.& bath,
[ perl i'ne-1-car WO 2009/ 007074 PCT/ EP2008/ 005508 -

boayd 204 pl 01 30mmiolodf dildBpiidpy! aeaditadomw xyiate ar@added dropw1se
stirre om tenperature for hour, and 1

satiih & gwgs CURPSHPT BiEUS ISRt alsrognitampariure e 61 18 hours

weanb 5P o RIGTME Bl o rbekibrgphedtbh® Siic G eA0Mn with

evcapblmcbredtramé rreethesiohl Thes pabducbootiairiing fitagtiometikey bombined,
evaporated, the residue is digested with tert-butyl methy! ether, filtered off with
suction and dried in vacuo: 3-(1-{3-[5-(1-methylpiperidin-4-ylmethoxy)-
pyrimidin-2-yl]benzyl}-6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile as colour-
less crystals; m.p. 177°C; ESI 493;

'H-NMR (dg-DMSOY): & [ppm] = 1.33 (m, 2H), 1.75 (m, 3H), 1.89 (m, 2H), 2.17
(s, 3H), 2.80 (m, 2H), 4.05 (d, J = 6.1 Hz, 2H), 5.45 (s, 2H), 7.16 (d. J = 10
Hz, 1H), 7.49 (m, 2H), 7.73 (t, J = 7.8 Hz, 1H), 7.93 (d, J = 7.8 Hz, 1H), 8.17
(d, J = 10 Hz, 1H), 8.24 (m, 2H), 8.38 (m, 2H), 8.64 (s, 2H).

Salt formation from "A257" gives the hemisulfate, citrate, tartrate, sulfate, suc-

cinate and hydrochloride.
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et her:

{3-[5-(1-net hyl pi peridin-4-yl met hoxy) pyri m di n-2-yl ] phe
nyl } met hanol as beige crystals; mp. 175C, ESI 314.

v?@?od&!lm{o]m 30 mmol) ~ of PCT/EP2008/005508
3- (6-0xo0-1, 6-di hydropyri dazi n-3-yl )benzonitrile and 10
397 mg (1.5 mmol ) of tri phemﬂsphosphl ne are added
successively to a solution of 313 ng (1.00 mmuol) of

{3-[5-(1-net hyl pi peri di n-4-yl met hoxy) pyri m di n-2-yl]-
phenyl hanol in 2 mM of THE The reaction m xture is
cgiﬁégbﬂgéan ice bath, and 294 pl (1.5 mol) of

di i sopropyl azodi carboxyl ate are added dropwi se 15 with
stirring. The reaction mixture is stirred at room

t effpefadiowing compesnd® arsobtamedonplogavely to Fxamnie Scunder stan-
is,chro raphed on a silica-gel colum wth

dfgﬁg nﬁgpﬁéne / met hanol . The product-contai ni ng
fractions are conbi ned, evaporated, the residue is

di gested with tert-butvl nethyl ether, filtered off

wil Eamp@@dSuct i on and dMade iandirsincture ES
34 (13- [ b- (1- et hyl pi peri di n- 4-yl net hoxy) M+H]

Py rimdi 2-vilhenzvyll-6-0ox0-1 6-dihvydropvridazin-3- /I

banzdWi't r 13 2358 e61URydpeRlerie pgi atssaddadhio 197/ ES

3. 150! (o o oo 5B, Saty’d ol BffonyThe(

3

9
(d, J = 6sblth|ibn |8+ﬁ)teré'd 48rred, atzbbm ténﬁb@rét@feﬂor“lﬁlﬂ Hz,
LIh, 7.49 (m 2K, 7 73 (3 =7 1H), 7.93|d
J|= 7.8 Hindithejpregipitated(rrodoct=3 {05 (1#)ethg:- 24 (m

Ros7e o ibrdihufietiondputhlbn Ay BRheyl BRI &7 O

sul fate, $ierdrs &iand LeRkMIEN 85,0 )
2009/ 007074WPE:T?%%20(')8/ %O’?Ség : 4|18 )@gﬁp (rel mono

foll ovvi ng hydrqiedh%' assemmmdnem anal ogousl y to Exirjpl e

3 Corned lcu:l I\Invvr\ Aand/

T 17

st VARG (485 WP DRI © (oA 19, 556 (3h 160, BI65 (<. 2H). 6361
h o [ r 41

oy 2blc8 2aa B 8. HERE BBt PN L7241 (Pon oS (m

I $ 2H)| Ver%:l(d STHY, rB%dSZt(sr QBII)n 4 @¥BefRtH)e M0 1%, bZH) @nﬂZS (
tI recipitated product 3- 1n‘§ Sél nmet hyl -

ipé"f‘Bd?l%g (Wn’é’!héﬁ@zp(yml%hﬂdﬂ ‘23£m zyl } - 6- oxo-1, 6

5 i hydropyridazi n-3-yl)benzonitrile, hydrochloride

npno-

Elemental analysis:

Actual Nominal
C=63.6% C=63.7%
H=5.6% H=5.7%
N=15.2% N=15.4%
0=8.9% 0=8.8%
Cl=6.0% Cl=6.5%

"A8"  |3-(1-{3-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile,
hydrobromide

"A9"  |3-(1-{3-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yl}-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile,

mesylate
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hydrate ("A7") is separated off.
DVSO-d5) S [ppn] 10.374 (sb, 1 H),
(m 2H), 8.243 (m 2H),
wo 1 1H),
Q (%§f f0v44 oo5 (4

2 058 (m 1H),

anal ysi s:

H=5. 7%

N=15. 2% N=15, 4%

H NMR (400 Mz,

8.658 (s, 2H), 8.
8.175 (d, 1H), 7.932 (d, 1H),
7,495 (m 20 2H), 7.163 (d,
1H), 3.440 (m 2H), 2.723 (s,

1.982 (m 2Hr 291,613 (m 2H): El enent
Actual Nonminal 25 C= 63.6% C=63. 7%

0=8. 9% 0=8. 8%

381

15d /e P2069603508
3H),

al

H=5. 6%
C1=6. 0% C1=6. 5%

jqfwm

?”’%%

d 5ripxe; 4]496(30“2

rzdﬁ% Mﬁf

{2 mn )od 615131

t*'i'% (0 Wie DAY B S 1BPT) 2-37%50nd k) e o . 2920 ()

), 8.246 (m, 2H), 8.174 (d, 1H), 7.929 (d, 1H) 7720(t 1H), 7.493 (m, 2H),
qpyr Ud@Fl fgéayl(%bﬁm@'ggal(hﬁm

=n2.9(h® 6
mesyl af
(400

, 2H)

e WD 2(109/ 007074 PCT/ E P2008/ 005508
VHPen QMO @q_ilﬁpsﬂﬁopgr'@@@n(%b)bmomtgle@m
8.380 (m H), 8.2 8.174 (d, 1 H
7.16

BxD{3[5-61-tUdthgpipryidirdazime Broxly ) dyeinz dimi- 24yl]4 :

e
H

D,
0

929 (d, |1 H), 7720 (t, 1 SS"ZI’%E493(m 2H)

, "A1t)

fﬁ(ﬂ{r@-[ﬁ-ﬁ I\A?é't%ylp(beh@% QQ(Iméﬁ%xyﬁ)gﬂi&ﬂdm@-yﬂl'
993 (m

;M , 2.352 1.973
), 1.550 (oﬁenzsle)S @co 6ed|h3dr(qp¥{leap5 3(V’Jhxmamltﬁ|eper

.4-y|nretnoxy)loyf'””O“nZyl}f@;ﬁtfe 3-yl)b tril
n- y enZOI’lI ri e,

m
di

[Empp—

enzyl } - 6t oxo- |, 6- di hydr opyr
S5y | N

¥?¥%ﬁ ‘5@%“’% h?/ giopg?l d EPrH] glsr?ét X)ll-s b)E/;r:ﬂ?l 8'237
gn;gat:bg&zllﬁgr}égﬁggm 027 a1y d To vowt 1H). 7491 (m, 2H) st (d,

400 MHz,
B0 By (b 2H). 8 G (4. 2H g 976 (av 2 hmd 145 (d g 2,585 (m,

5T % 5eB 80 Brlla 358 on "13E .47 bhr) T 58 (i 2801 406 (m
HPH)3. 977 (m 2H), 3.195 (d, 2H), 2.585 (m 15 2H),
'%4'% (q 3H) 2 366 (M _1H) 1. 947 (m_ 1H) 1 896 (

NNNNTOT T WO O S OJI\)A\I’\ZOOU'

m
T

H) "A12'463-( Te{3-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile,

fumarate

"H NMR (400 MHz, DMSO-ds) & [ppm] 8.654 (s, 2H), 8.377 (m, 2H), 8.218-
8.250 (m, 2H), 8.167 (d, 1H), 7.926 (d, 1H), 7.716 (t, 1H), 7.476-7.489 (m,
2H), 7.156 (d, 1H), 6.546 (s, 2H), 5.445 (s, 2H), 4.062 (d, 2H), 3.019 (d, 2H),
2.365 (s, 3H), 2.273 (t, 2H), 1.807-1.890 (m, 3H), 1.386-1.462 (m, 2H)

"A13"  [3-(1-{3-[5-(1-Methylpiperidin-4-yimethoxy)pyrimidin-2-yl]-
benzyl}-6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile,

maleate

"H NMR (400 MHz, DMSO-ds) 8 [ppm] 9.451 (sb, 1H), 8.655 (s, 2H), 8.379
(m, 2H), 8.248 (m, 2H), 8.170 (d, 1H), 7.930 (d, 1H), 7.719 (t, 1H), 7.493 (m,
2H), 7.160 (d, 1H), 6.032 (S), 5.450 (s, 2H), 4.120 (d, 2H), 3.442 (m, 2H),
2.990 (m, 2H), 2.764 (s, 3H), 2.026 (m, 3H), 1.571 (m, 2H)




2H "A 2" 3-(1-{3-[5-(1- Methyl piperid
i n-4-yl met hoxy) pyri m di n-2-yf]-
benzyl ) - 6- oxo- 1, 6- di hydropyri dazi n-3-yl ) benzonitrile,

w 260dmerak e 1H NVR (400 MHz, DMSO d6) S [ ppni p814%%006805508
2H), 8.377 (m 2H),
1H), 7.926 (d, 1H),
2H), 7.156 (d, 1H),
3.019 (d, 2H),

8.218- 8.250 (m 2H), 8.167 (d,
7.716 (t,°UH), 7.476-7.489 (m
6.546 (s, 2H), 5.445 (s, 2H),
25 2.365 (s, 3H), 2.273 (t,

4.062
(d 2H)

5 i ho%)/e yW?lerlTr]]-g'-sﬁj D-y
) tﬁaﬂzy@-a -0x0-1,6- d|hydropyr|dazm -3-yl)benzonitrile,
pyri dazi n- 3- yI)benzonltrl le, maleate 30 H

VHZ, DVEO- d6) S [pprtpsxdarﬁl (sb, 1H, 8.655

iﬁg,)"m@"pfg%fdﬁ s‘ﬁﬁﬁ' sgq'l-é)m% é‘éﬁ)é gHiGg"s'?s
2 @24 (&3%@55910751(@01@&5 gt’béd“ ﬂ1§’-07(70|9 gH)IH% 7.486 (
175153 (dn 1HH)7. B3O YWD 290, M8Q§4ZPFPW Eeaqgts/ ua;ss:nseo (sb,

5 %ﬁ)‘%‘*fﬁg (13 hgRAIBON %R UDrBEhAGIYM AL n- 2.y

| |=—be nzy t}-6-0x0-1, 6-d 1T hyd Topyri daz I n-3-yi)
be nzonit ri le, p-tosylate 5 HNVR (400 WMz,
DMSO-d6) 8 9.117 (sb, 1H), 8.651 (s, 2H), 8.375 (m
2|—|!)), 8.240 (m 2H), 8.171 (d, 1H), 7.929 (d, 1H), 7.719
harppac 4H), 7.158 (d, 1H), 7.109 (d, 2H),
5,448 (s, 2H), 4.106 (sb, 1H), 3.460 (sb, 2H), 2.772
(s, 3H), 2.284 (s, 3H), 1.998 (m 3H), 1.513 (m 2H) 10
Phiarpiad hedticase thisitidmbl e 1 Met ki nase inhibition 15

15

20

25
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35

of sone conpounds according to the invention Conpound
Nef sr:mcqnm@ouod‘éapcqsimgo t(n@nzyemlcmssay) 20 ' A"
<100nM <100nM "A2" < 100 nM < 100 nM "A3" <100nM
<100nM
Compound No. ICso ICso
(cell assay) (enzyme assay)

"A1" <100 nM <100 nM

"A2" <100 nM < 100 nM

"A3" <100 nM <100 nM

"A4" <100 nM <100 nM

"AS" <100 nM < 100 nM

"AB" <100 nM <100 nM

"AT" <100 nM < 100 nM

"A8" <100 nM < 100 nM

"AQ" <100 nM <100 nM

"A10" <100 nM <100 nM

"A11" <100 nM <100 nM

"A12" <100 nM <100 nM

"A13" <100 nM < 100 nM

"A14" <100 nM <100 nM
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wA\idgongioPnM <100nM " A12"

A4" < 100 nM < 100 nM "A5" < 100 nM< 100 nM ~. _ 25
"A6" < 100 nM < 100 nM "A7" <100nM <100nM "A8" <100nM
<100nM "A9" <100nM <100nM 30 "A10" <100nM <100nM

<100nM 35 "Al14" <100nM <100ng4%1V\D 2009/ 007074

PCT/ EP2008/ 005508 -51 The fodllowi ng exanples relate to
nmedi canents: Exanple A Injection vials 5 A solution
of 100 g of an active ingredient of the formula | and 5

9 e fHiio é%@bé@rre%?é‘gé‘ﬁ%m?érﬁeh | of bidistilled

water 1s usted to pH usi ng N hydrochl oric

aci d, sterllefiltered transferred into injection
V|als ophj |'i sed under sterile conditions and seal ed
urFeP&armB{%Xr lajectiod ¥iakhs.  Each injection vial contains

5 AHoRlioR%Y 0 d BPLEULAN inaluENPIPbE o SUARGR 6 141

Ive I ngre

f cyorambm Hydmgéhpm@r)aat@fmsw@‘ bitegiléchivaterng adfleditopH 6.5
cocoa butter is nelted oured into nmoul ds and 15

aILISdﬂ/%a N bydieshlorigzagid. sﬁi@rgd@sﬂltebed/ tezgsfemed into injgctéan vials,

e B i coHAMRE o FRUPLbRERLSBAY b

fCEa‘GH |ﬂjéct10n3@al9:o3\f’a|@s sfmdiabMe ingledi@m. 28.48 g of
Na2HPO4 12 H2O and 0.1 g of benzal konium chloride in

940 m of bldlstllled water. The pH is adjusted to

J:B gqg qut on is made up to 1 |1 and sterilised
b ’far'T‘B ti pomcg %ol ution can be used in the form
OfA B}RUFE BP30 ¢%f dractR/eBinBedid MIATRAE formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH:PO, - 2 H20, 28.48 g of Na,HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1| and sterilised by irradiation. This

solution can be used in the form of eye drops.

Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 § of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose, -
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

<100nM <100nM " A1B¢-T/&bt0svibbssos
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500 ng of an active ingredient of the fornmula | are

mxed wwth 99.5 g of Vaseline under aseptic

conditions. 30 Exanple E: Tablets A mixture of 1 kg of
v6bhiRotPgredient of the formula I, 4 kg of | petepvosoossos
1.2 kg of potato starch, 0.29‘{}9 of talc and 0.1 kg of
magnesi um stearate is pressettin a conventional manner
to give tablets in such a way that each 35 tabl et
contains 10 ng of active ingredient. WO 2009/007074

Pq‘%ggp&ﬁéﬂg%gﬁgﬁy 52- Exanple F: Dragees Tablets are

pres to Exanple E and subsequently
C OPdifigtsi are p?e§§><’§t3/§ﬁélbﬁ6@ély R EXam P Ehaid §omecn@rm§/ coated in
sucrose, potato starch, talc, traga- 5 canth and .
Ex@ﬁ@m\eermon@hmmneswgh@cwnm@f suETPsRy sdaterftarsh, fGH% traga-
Ij]% dcﬁ,re i ntroduced into hard gelatine 10
Cﬁ?@:ﬁ s €a conventional manner in such a way t hat
each capsul e con- tains 20 ng of the active ingredient.
Exanpl e H Anpoul es 15 A solution of 1 kg of active
i iexapnG:Gapswdesornula | in 60 | of bidistilled
water is sterile filtered, transferred into anpoul es,
| yophi li sed under sterile conditions and seal ed under
Stk | I
s (G F ap Rl engnt SRC raMRRY! e AT R e
PCHpSBEE08 HOO&b@Mtional3nBahenin Uchi arvaythsbegparucaissule con-
sel ected fromthe group 5 No. Nane and/or structure
ms@ Tg,\ggfnh9|acilve ingredient.
H-pyrazol 4-yl)-2-{3-[5-(2-norpholin-4-yl et hoxy) -
pyrim din-2-yl]benzyl }-2H pyri dazi n-3-one, sulfate
Example H: Ampoules

A solution of 1 kg of active ingredient of the formula I in 60 | of bidistilled water
is sterile filtered, transferred into ampoules, lyophilised under sterile conditions
and sealed under sterile conditions. Each ampoule contains 10 mg of active

ingredient.
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“A2" 6-(1-Methyl -1
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and tautomers and stereoisomers thereof, including mixtures thereof in

all ratios.

2. Medicaments comprising at least one compound of the formula
according to Claim 1 and/or tautomers and stereoisomers thereof,
including mixtures thereof in all ratios, and optionally excipients

and/or adjuvants.

3. Use of compounds according to Claim 1
and tautomers and stereoisomers thereof, including mixtures thereof
in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.
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solid tumour.

7. Use according to Claim 6, where the solid tumour originates from the
group of tumours of the squamous epithelium, the bladder, the stom-
ach, the kidneys, of head and neck, the oesophagus, the cervix, the
thyroid, the intestine, the liver, the brain, the prostate, the urogenital

tract, the lymphatic system, the stomach, the larynx and/or the lung.

8.  Use according to Claim 6, where the solid tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung

carcinomas, pancreatic cancer, glioblastomas and breast carcinoma.

9.  Use according to Ciaim 7, where the solid tumour originates from the
group of lung adenocarcinoma, small-cell lung carcinomas, pancre-

atic cancer, glioblastomas, coton carcinoma and breast carcinoma.

10. Use according to Claim 4 or 5, where the disease to be treated is a

tumour of the blood and immune system.
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1.

12.

13.

- 86 -

Use according to Claim 10, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound according to Claim
1 and/or tautomers and stereoisomers thereof, incILiding mixtures
thereof in all ratios, and at least one further medicament active ingre-

dient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound according to Claim 1
and/for tautomers and stereoisomers thereof, including mixtures
thereof in all ratios,

and

(b) an effective amount of a further medicament active ingredi-

ent.



