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BACKGROUND COF THE I NVENTION 5 The invention had the object of finding
novel conpounds having valuable properties, in particular those

whi ch can be weedodi@bogshe preparation of nedicanents. 1
invention relates to conpounds and to the use of corrpounkg(?-l}e?Zrloe\;/\ﬁlﬁg:ﬂ’t

the inhibition, regulation and/or nodulation of signal transduction
by kinases, in particular tyrosine kinases and/or serine/threonine
ki nases, plays a role, furthPyridazinopeaxlerivatives conpositions
whi ch conprise 15 these conpounds, and to the use of the conpounds
for the treatnment of kinase-induced diseases. | n particular, the
present invention relates to conpounds and to the use of conpounds
in which the inhibition, regulation and/ or nodul ati on of signal
transducti on BACMGROUND OHTHEINVENTON20 One of the princi pal
mechani snms by which cellular regulation is effected is through the

transddct i on Tife iexenterehhalties objegnet ﬁncﬂﬁg %@eté}ﬂnﬁ&mﬂsamm@%luabie in
turn nodul ate bi ochemi cal pathways within the cel Protein

phosphor yl 5°r39¢féjﬁsr'6m9é§@ﬂ@%th@ﬁ@ Vel §@n o b&ﬁﬁdcflﬁ)r ihe peapairatiomof
signal s are propagRLaed, fromnolecule to nolecule resulting finally
in a cellular response. These signal transduction cascades are

hi ghly regul ated and often overlap, as is evident fromthe existence
© of many protgbn ki nases as.wel | as ghos phata 30 ses. Phosphoryl ation

of profl8ins E’Lﬁ@sﬁ?féatﬂ%‘%&qi@e% sempeainds @nddaithe useof cppipaunds
fesidues, anghph ﬁhlBﬁ PSr %&N@trémgﬁ@%f)ﬁ?om%n%faﬁﬁrﬁ% thfhsBYiction

their SpeCI fici ty o tron si serilne reoni ne

ki nases and bv;hnmaseirkpmaselart;@osme kirtesephand/breddrine/thseaInd kinases,
ubi qui t ous pr cess fbﬁbn cel | s nd since cellular phenotypes are

largely infl B éeadr%?/- eggorgctpl acrma&reu{'%@%ﬁsﬁwswmp cognprise
bCT! EP2obor onsr S OB, BB s BRE oo EOP o Mgimept of
ei t her aber r kKinasadnduced diseases.
In particular, the present invention relates to compounds and to the use of
compounds in which the inhibition, regulation and/or modutation of signal
transduction by Met kinase plays a role.
20
One of the principal mechanisms by which cellular regulation is effected is
) through the transduction of extracellular signals across the membrane that
C. in turn modulate biochemical pathways within the cell. Protein phosphoryl-
25 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-
20 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their speci'ficity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
within celis and since cellular phenotypes are largely influenced by the

35 activity of these pathways, it is currently believed that 2 number of disease



functional nmutations in the nolecul ar conponents of kinase cascades.
Consequently, considerable attention has been devoted to the
characteri- sation of these proteins and conpounds that are able to

modul at e t hei wo2oeef2baosty (for a review see Vi nst ei n- GERRBRIIEI1 S
al. Pharma. &  Therap., 2000, 88, 229-2 The role of the receptor

tyrosi ne kinase Met in human oncogene5| S and the possibility of

i nhi bition of hepa rowt factor)dependent 10 Met
activation arsél_%}ése(wﬁ {51'5% s rﬁqrﬂﬂﬁa@? tg|eithehalepicariardivation or 23,
No. 31, pag%néﬁﬁ?ﬂ%ﬁl&r@ﬁ)ﬁhe JB%SLIQFILBH n ﬁ{él?ﬁaZaséigﬁ%{éﬁg

therein, a rrol e-indoline conpoun Sui
conbati ng ca sequanﬂy Im:rn%rakiermmmonrhay be:en aﬂ@rotedmme thamefyri-1 s
cer 2003, 63(21),

d bed by ] Ch t |

nae boe Y Pt ot RS PSR BRe oo uid ol S endarrodiate Ber | &
ted b 0

bener 6894 | ppotivhy ({0 adevieliscd: VILRSICIGENGRINBRACALER). larmd e | ¢

directed agalﬂtﬁl’aI@hQUQQFBSZZQQrBZ%ptor c-Met. It is furthermore
reported therein that HG- and Met nake a consi derable contribution to
t he malignant process of various forns of cancer, such as, for

exanpl e, mul tThel @laeirTecepidr tﬁh@h@%haﬁséﬁﬂe‘fWﬁum‘aﬁmﬁpgﬁe%i%

specifically inhibit, regulate 5 and/ or ate signa
tr ansduct| onthg D?W@&Jt&h@ Ilahtba‘mofdﬂGFdhepetuuyw grthh éantor)éekemdsﬁs

elont + e hetbaf8 Bre hasd b5 refRbl 2P HE 186fsBin0d (o bouRe,

o the |nvenenppagw5337153393t(neo¢pfrﬁaaﬁﬁub\tarssuaahvabie%cnbed therein, a
phar macol ogi cal %r operties while being well tol- erated. 35 The

present i nveRYiBig-ggetine p@mppyndensaicégnmailycampblaf@s combahegfoanmat a I

ki nase, "o 2008 ESUBHRRER LB BR oS Ry S BRSO Bl Wi ch

conpri 48 t heShristnsenreisal. iarGhrider Rc2C 2888563(1), ?32% 5'59 thereof for
the treatnen of NE ki nase-i nduced di seases and com pl aints, such
as angi ogen rthep fyeesine rinhibitarfar semiptivaannsatispieporteddat i on,

arterioscler PﬁH%w Q! ATCIHica S hver RESLafh 9108556 R68RH064). The
compound PHA-665752, an indole derivative, is directed against the HGF
20 receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

The synthesis of small compounds which specifically inhibit, regulate

25 .
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

30 it has been found that the compounds according to the invention and salts

thereof have very valuable pharmacological properties while being well tol-
erated.

35 The present invention specifically relates to compounds of the formula |

which inhibit, regulate and/or modulate signal transduction by Met kinase,



5 degeneration, choroidal neovascul arisation and di abetic
retinopathy, in- flammatory di seases, arthritis, thronbosis,
fibrosis, glonerul onephritis, neurodegeneration, psoriasis,
restenosis, vwyondedesdosng, transplant rejec- tion, netabpbigpslieSERses
and di seases of the immune system also gut o- i mmune di seases,
cirrhosis, diabetes and di seases of the Bl'ood vessels, 10 al so
instability aindcéjzr?rrreabi lity and the like in mammals. Solid tunours,
in particul ar'OfCRRYFRATWhICH fomrIIsedhpse sompeainda, and to Mstcesred fafe
inhibitors. T } iS4 el enj rain
| LDLors: BRI kMU APV BF IR RARE ol AR o BAE i
car ci norma, i rplaiots)diuch dsingiegkeTesis cahoenmtuandr foriatios eglowth 2éd pro-
carci noma. The rt.esent i.nvention is directed to processes for the
regul ati on, rﬂﬂﬂ% 19N, BEEHOSHETGRIS; ARKIBI HissASeS. Jueh as agssindusedirpacular
prevention amgy : ISz t i i -~
unr egulfat ed or %"?Eélfrﬁﬁf’agﬁ %ﬂﬂ%%’g@gs%@?ﬁ%t{d& gﬁaﬁggp??%tm%dr}ﬂth*ﬁ%
conmpounds of flammatarygiseases aarthaitiso thrembsisy fibcbsis) didvaerdionaphnitiai  of

tain f f .1h ound f the f la | )
furt her mor e BRI 21 IRFETANS: 1SReS. SpHILhesing. Eenselest rgiec-
certain 25 exiopt hf!ﬁa@@l@@ée%@%d‘é{s@@é@@ofﬂf?e%%uﬁé‘%%%’cﬁnysa% 58to0-

restore the efficacy of certain existing cancer che erapi es and
r adi ot her api é&muneediseapeiusitshasis, idirbétes mndaliseasas dfiné btootbvesdats,

used fdP the jsol ati and investigatipon of the activity or
€xpr essi on of E%e%g%bﬂgggﬁgIpr‘?ng'&&mﬁ?yoﬁ?gﬁ'ﬁ E‘r@aﬁﬁp‘%ﬁcul arly
Suitable for use in diagnostic nmethods for diseases in connection

wi th unregul ated or disturbed Met kinase activity. 35 It can be shown
that the conp®lildsmesssidipagiculartfast-growdng fumotrsy cambe treated with Met

ti lif j i VOl t | ant .t odel ..
The com wo 2856 £280BL0BCTepb 8 BuBed Rehdgiateovie liikent: Braime
i nvent 16n ar ereybmital, SyrepRatid SystepabtdihclAiyRgea afty RBERIPEhbRIRH-Ve
di sease, for exanple to inhibit tunour growh, to reducCe
i nf | ammat i onCHEEKLIURgAISRCCATGNIaERe DAl -tel hngweardneswse, to

inhibit trans- plant rejection or neurol ogi cal danage due to tissue
repair, etc. The pre 5 sent conpounds are suitable for prophylactic

or therapeut Theuesastdsvention i sitrdcier ol procédies! foF fe idgRfdtiiPninodBa-
used to refey. to both prevention of dis- eases and treatnent of

pre- expgt i ng{ig%%m iHan of et inagerfor Hie prevgntien and/or treatment of dis-
eases in connection with unregulated or disturbed Met kinase activity. In
particular, the compounds of the formula [ can also be employed in the
( treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
25 existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

The compounds of the formula | can furthermore be used for the isolation
30 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.

35 It can be shown that the compounds according to the invention have an

antiproliferative action in vivo in a xenotransplant tumour model. The com-



eration is achieved by adm nistration of the conpounds according to
the invention prior to the devel opnent of overt disease, for exanple
to prevent 10 the growth of tunours, prevent netastatic growth,

di m ni sh restwoQghs2a6s soci ated with cardi ovascul ar Sur%"lf‘lﬁpzoﬁ&ﬁozw'/
Al ternatively, the conpounds are wused for the treatnent of ongol ng

di seases by stabilising or inproving the™ clinical synptons of the
patient. 15 The host or patient can belong to any mammulian species,
for exanpl e &OYndsAcerdingde the inyantior araadyinisieted to a paiankhaving a

i ncludi ng m i IS LS , d
cats, etc. A(rjlrﬁﬁ efﬁ&r?ﬁf el's ea@ga%%éﬁ%r ?%%gplées P ﬂ"r‘?’ﬁég’g‘é’#‘fﬁe@@r treduce
i nvest i gat i onsflarpmatiodi asgoeiatextieith foliynpheptalifeiatioé didussantdingfaseans-
The susceptibility. of. aC{)articuI.ar (gaeilnl to treatnent with the
conpounds  adlFNIFIRSPB GrieUrelogical damagn dve tadisskerirerair.ic the pie-o

tests. Typic I b ' . Wi
compoufl’ acoat iy SoTPSARHS e MUt b rop R ack? of BN baRotes Ag
period of ti wsedtiarhin, thestenin tieatments islubedvtd hefer &ebothepragemticn dbdis-

i nduce cell death or,to.inhibit magration, usually between about one
hour and one e\ﬁggﬁ_anpr;rqﬁtme@tptgfq-ﬁ stg caRdifigns. e Blavenipn gt BrAif30
tivated cel | srificim iORSY 1 t @bl r L er
the treatnment are S’?EF](%LeHrll coul%)t?g : ”‘ﬁ}ﬁtégtgtf;nsée‘f@%r(%ggﬁé er;ﬁ)jesn mSa}hﬁq?ﬁ@é
speci fi ¢ compa@ndionguir to iee dpedopinent df et diseabe, foatkamiplstaprevent

. A1Ph ] ] i cal | fiici 3 i der abl.
Coduce the onaear el Tmidpty réfenmSlelai Famp drrishevpioes ehe
viability of sbbiateivitsbardisyaBiubradigery, Bhe Aat(aﬁ?elit%m, tﬁécgngpggﬁlg%ré/‘o

2009/ 129905 PCT/ EP2009/ 002137 -5 continued until a“consi
reducti on ha¥see o thedreatment phapyeingsisaasesdysstabilisiog Govpradng theon

in the cell i centjnued until essentially no nore
undesi red cepm'gg&gngfé}ggﬁ%ﬁpgrﬁ)aﬁﬁ@{body. 5 For identification of a
si gnal 16ransducti on pathway and for detection of interactions

bet ween vari Qus sisgnal transduction pathways, various scien- tists
have devel opdBed@st gbpatigmdansbelengieleny syanmadianfspeciesafosliexaoylé a

;lrjlldt ure modeh 3 hOLEXBEPh&HEIMAL Ruflard road S,CI)hC|]UgI?'IZ3’ mick, At Snd )
hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of
20 interest for experimental investigations, providing a model for treatment of

human disease.

(“ The susceptibility of a particular cell to treatment with the compounds

according to the invention can be determined by in vitro tests. Typically, a

25 culture 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-

30 tivated celis 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

35 considerably to reduce the undesired cell population in the target tissue

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



nodel s of transgenic aninmals (for exanple Wite et al., Oncogene,
2001, 10 20, 7064-7072). For the determ nation of certain stages in
the signal trans- duction cascade, interacting conpounds can be

utilised in qg,g%ogt,lggﬁggdu- | ate the signal (for exanple
al ., Biochemcal J., 2000, 351, 95-105). The conpounds g%;gp%ﬂ%%ﬁ@y

t he invention can also be used as 15 reaéents for testing

ki nase- dependent_ S|gnal transducti on pat hways in ani- mals and/or
cel | cul ture GepdBHEd pinti| & copsiderabie cedudiiondmsescouedi totezkainmplé lsinsat

appl i cation. I . tivity is a techni
which is vel ISERoH 5%9)3 L%&Péﬁﬂy( f@zﬁ%ﬁ' ?Hg)ﬁé@f be@@ﬂﬁ'ﬁﬁ‘?&i"@@t
systens for tdseed%lbyrm ﬂﬁirede@&redi bellkanrngstertdd Mithy bésiyNg
substrates, for exanple histone (for exanple Alessi et al., FEBS

Lett. 1996, 399, 3, pages 333-338) or the basic myelin C prot ei n,

d b Lt . -
and @ énney, oy TaeiRigalbFLsa it e BRI St R onds, (e
i dentificati anfecdctionsdstweah vaides SIgnuBtra@stﬁm@t&ﬁ@étW§§'§%néﬁ§ saieal | -

able. In sci nt IIatlg\Ogrommty assa/ (Sorg et al.
Bi onol ecul ar t 8YFIPRRA Svitrie mo eﬁD![Q)OG@rhéIWtBﬁﬁwﬁPfa@@ﬂaﬁQ@ﬁ”

weh 3/‘1%3&?2bﬁ@a@@?ﬁgf%?%*%'%bﬂ%aﬂé%‘t & "ERE G R L 2B

decreased ratiadels of ransgenit anonalsgfee exampké Whits etigl aOhéRiehe, 2001,

Fur t heriBor e, B gﬁ_%%%%% gﬁ resol ved fl uorescence 35 resonance
fergy transf 9@ 1‘%0" @ defelpraaliamekceyiaia stagas igthe FI@na\NDanS-

rothods (911 Heolgr apocddi Rlfacting coRfRREToS [ baRYE: BinBITS)

O her non-r atfite dloe swaEﬁDSﬁxmpbyStmhbndst aBgBmﬁenféaI Jplaehasant i -

bodi es (phos The ho AB.. bi only the phosphorylated 5
substrat e. ﬁsqlcﬁ?nﬁhﬂ %P@@%P%ﬁ]ec'ﬁé o saealehatsed 48 a

second{per oxréb'lg@awmwtégmgﬁﬁnagyd Bﬁ&@n@é}éﬁé}qpéﬁsﬁge énﬁéth%a uﬁ%[%l -

Bi ochem J.) There are many d eases socl ate der
of cellul ar PYds pRéfoscellicoliurentiodels| orde dlbé cliripalptis=ases. m@h’ﬁaoned in this
condi tions ngbiﬂi %oﬁst i ncl ude, but are

20 Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination 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.

25
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 Screen-
30

ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
of a protein or peptide as substrate with yATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at
all, is detectable. Furthermore, homogeneous time-resolved flucrescence
35 resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



not limted to, the follow ng. The conpounds according to the
I nvention are suitable for the treatnment of various conditions where
there is proliferation and/or mgration of snmooth nuscle cells

and/ or i nfl angetogyi2ze®kl s into the 15 intinmal |ayer of aP(Y’?EFﬁ}'ﬁmozl 7
resulting in restricted blood flow through that ves- sel, for exanple

in the case of neointinal occlusive | esions. Ccclusive graft
vascul ar di seases ,of. interest include atherosclerosis, coronary

vascul ar  di Set¥Plagiesarg suiteblaps gesay metodsdBilsetiad, J. of Biomolecular

peri - anast omafdrSaRingS | fgR stenosis, restenosis after
angi opl asty or rs?en?’ %Pg%’efr%fnt@?&)gnd the like. PRIOR ART C. 25

' | dag) i ibed in WO .
03/ 37900 a1 CURfRBRraBlosEAR Y I10A 6807 RletRifs (52 Eheaie chlsat®ant: e
| nmune _syst emodiess(pimepho-ABy). Thé lphosphoAB Binsie ashstal Shdupmanylateam EP

1 043 317 Al _and EP_1.061 077 Al. 30 EP Q 738 716 A2 and EP 0 711
759 Bl descriSHES&?éer i Ripdingsan basetected by chpmilgpinessanssnisings

fungi cides a ' W 5 i ' rj b )
cardi ot on o Sgeans PO gatpaiy SIS RIS L oefie?
pyri dazi none8lo@®mM@.2009/ 129905 PCT/ EP2009/ 002137 -7- SUMVARY OF

THE | NVENTI ON The invention relates to conpounds of the fornula | 5
0 z RRLN~YWD R3 10 in which R denotes H A Ar or Het, R2

denotes H, AThbpd arlRanyNif3is é%‘s@B%Mcﬁ)tﬁ’d il julalpFdiRra-
CON(R3)18,  NR3COA, 'NR SOZA, SOZN(R3) 2" N O grebuiati of Biuia b
. tion and cell death (apoptosis). The conditions of interest include, but are

not limited to, the following. The compounds according to the invention are

suitable for the treatment of various conditions where there is proliferation

and/or migration of smooth muscle cells and/or inflammatory cells into the
15 intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

20 restenosis, restenosis after angioplasty or stent placement, and the like.
PRIOR ART
Dihydropyridazinones for combating cancer are described in

WO 03/037348 At.
Other pyridazines for the treatment of diseases of the immune system,

25

ischaemic and inflammatory diseases are known from EP 1 043 317 A1
and EP 1 061 077 A1.

30 EP 0738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazin-
ones and pyridazincnes as fungicides and insecticides.
Other pyridazinones are described as cardiotonic agents in US 4,397,854.
JP 57-95064 discloses other pyridazinones.

35



Het, -[C(R3)2]nN(R3)2, -[C(R3)2]nHet, J C(R3)2]nN(R3)2, 15
C(R3) 2] nHet, S[C(R3)2]nN(R3)2, S[C(R3)2]nHet, -NR 3[C(R3)2]nN(R3) 2,
-NR 3[ C(R3) 2] nHet, NHCON(R3) 2, NHCONH C(R3) 2] nN( R3) 2,

NHOONH] G R3) 2h0taioy1 20§00 O R3) 2] nN(R3) 2, NHOT[ CUR3) 21 bty e X5 B53) 2
20 CONR3[ C(R3) 2] nN(R3) 2, CONR3[ C(R3) 2] nHet, COHet or CQA, enotes
Hor A Wdenotes a five- or six-nmenberedd unsaturated or aromatic —~,.

heterocycle having 1 to 3 N, 0 and/or S atons, which may be 25
unsubst i t ut e@W'%ﬁX—QFJHEWVENHQNSHtut ed by Hal and/or A, D

denotes a five- or six-nmenbered unsaturated or aromatic heterocycle
having 1 to 3 N, 0 and/or S atons, which nmay be unsubstituted or

mono-, di- orTherinsahiidn talaied tb\cohgdoumad/ afthéformfuldgnot es unbranched
or branched al kyl having 1-10 C atons, 30 in which 1-7 H atons may be

replaced by OH F, d and/or Br, and/or in which one or two CH2
groups may be replaced by 0, NH_S 80 S02 and/or CH=CH groups, 35
or WD 2009/ 129905 PCT/ EP2009/ 0 3 -8 cyclic alkyl having 3-7 C
atons, Ar denotes phenyl, naphthyl or biphenyl,, each of which is
unsubsti- tuted or mono-, di-~oRtsN itut&d by Hal, A OR3,
N(R3)2, SR3, N®, CN, COOR3, COQ{RB)S?D NR3COA, NR3SO2A, SO02N(R3)2 5
and/or S(O m\, Het denotes a nono-, bi- or tricyclic saturated,
unsaturated or aro- natic heterocycl eRRavi ng 1 to 4 N O and/or S
atoms, Whi chi{R¥i [,be unsubstituted or nono-, di- or trisubstituted by
Hal , A10OR3, JTO I&RB)Z, SR3, NO2, CN, COOR3, CON(R3)2, NR3COA,
R3SC2A, SORN(R3) 2, de(@esk, KAHet Het,Het ', [ C(R3) 2] nN(R3) 2,

R L k) SOOIy EOHLN RN e R
COOR®, CON(R?), NR*COA, NR®SO,A, SON(R%),, S(O)mA,

Het, {C(R%)21N(R®)2, {C(R%)z]nHet, O[C(R%)21N(R®),,
O[C(R*)2]nHet, S[C(R*21N(R®)z, S[C(R%)].Het,
-NRI[C(R*)3]:N(R%)z, -NRC(R%),].Het, NHCON(R®),,
NHCONH[C(R®);].N(R®)2, NHCONH[C(R?),],Het,
NHCO[C(R®)2].N(R%)2, NHCO[C(R®);],Het, CON(R®),,
20 CONRYC(RY2IN(R®)2, CONRZC(R®),],Het, COHet or COA,

R® denotes H or A,

w denotes a five- or six-membered unsaturated or aromatic

15

(. heterocycle having 1 to 3 N, O and/or S atoms, which may be
25 unsubstituted or mono-, di- or trisubstituted by Hal and/or A,
D denotes a five- or six-membered unsaturated or aromatic
heterocycle having 1 to 3 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal and/or A,
A denotes unbranched or branched alkyl having 1-10 C atoms,
30 in which 1-7 H atoms may be replaced by OH, F, CI
and/or Br,
and/or in which one or two CHa groups may be replaced by O,
NH, S, SO, SO, and/or CH=CH groups,

35 or



NHCONH[ C(R3) 2] nN(R3) 2, NHCONH C( R3) 2] nHet ', 15 OCONH[ C( R3) 2] nN( R3) 2,
OCONH[ C(R3) 2] nHet', CO-Het', CHO  CQOA, =S, =NH, =NA and/or =0
(carbonyl oxygen), Het' denotes a nonocyclic saturated heterocycle

having 1 to Z?Wblmtgagf%g 0 atons, which may be nopno- olr i@g?@%b%&%@

by A, GA, 20 OH, and/ or =0 (carbonyl oxygen), Ha

Br or I, mdenotes 0, 1 or 2, Cn denot®s 1, 2, 3 or4, 25 and
pharmaceutical |y usable salts, tautonmers and stereoi soners thereof,
i ncl udi ng ni xtures t K¥ekivalkylrhaving Bat CatpmSonpounds of the formul a |

I k d | t.h S,
Fur ther nor o Etar mace der B DI A0T R iRt oghardinn B unoHpou

al so relates to the emedehindSHi-\® tiaissinie Hya9is AR N(RPS, SR®,
enantioners, the racenates, the ast er eoner s and th% hydr ates and

sol - vates of these MNPp&MdSOOR CONER Y, NRECQAMNRISTRAL60.MNRE t 0
mean 35 adductions of, g@gré@# vent nol ecul es onto the conpounds
whi ch Hor m WO 2009/ 158 P2009/ 002137 -9 owing to their nutual

attractive feige. Soluabes z?aﬁ%not,g[?i-e Sﬁg’@égﬁ sdbted Oﬂnsaqgfg%%?%%hégq{or

al cohol at es. Pharmaceutically usa rves are 't
for exanple, the sahaticdietelveyclertpoingls taeichy Oi argl/610S tdiemi MwRRhi Bay

and al so so-called pho- 5 grﬁg ccgn;pounds. .Prodr ug derivatives are,

t aken t? rr?an conpolu ﬁéﬂbgt jiS tg ?nﬁﬂ!oélor, CWQP"CWSU ?Wﬁteb'fééhHﬁbdi,f@Bq by
means of, for exanp , S B |gﬁ?%(¢| es
and whit¢h are rapidl ;ﬁ(gla)léh%edq?%)g’f%e’ g;rﬁgtgﬁi ’s(%néﬁgﬁf)é’rwnﬁtcﬁgke ec %A\ee
€O‘rrpounds accor di ng SO MNB LnSEMN-£0CO-Het THestd, [&?I(RB)Q]HN(:IRﬁge

nventi on. s tesor S AT te RO DR Faett NAGDDAT 67
(1995). 15 The expr eRFCON{RNS AEHOCORIRNENEBINAE O RN HetOf a
NHCONH[C(R®)21,N(R%),, NHCONH|C(R®),]Het’,
15 OCONHIC(R%),]:N(R%)z, OCONH[C(R®),].Het', CO-Het', CHO,
COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),
Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A, OA,
20 OH, Hal and/or =0 (carbony! oxygen),
Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
( n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and sterecisomers thereof,

25
including mixtures thereof in all ratios,

Compounds of the formula | are also taken to mean the hydrates and solvates
of these compounds, furthermore pharmaceutically usable derivatives.

30
The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. Solvates of the compounds are taken to mean

35 adductions of inert solvent molecules onto the compounds which form



of- a pharmaceutical active ingredient which causes in a tissue,
system animal or human a biol ogical or nedical response which is
sought or desired, for exanple, by a researcher or physician. 20 In

addi tion, theygspsLsséln "therapeutically effective amoupt.
an anount which, conpared with a corresgondi ng subj ect %QEE%@%\@?”

received this amount, has the foll ow ng-€onsequence: inproved
treatment, heali nt%, prevention or elimnation of a disease, syn- C
drone, condi taWAY te dhgir muival atirgetiveciores. Solvateefaredos examales ondie or

reducti on Z%ihﬁrg%%y&g¥|?§§@?g a di sease, conplaint or disorder. The

term "t herapeutica anount” al so enconpasses the anounts

whi ch are ef fRiedrinazelititalynesAAS dBEvANEEreRENSH & Aafatorfekafiii@Nthe 30
The invention alsq relates to the use of m xtures of the conpounds of

the fornul a 1Salte&f tha sampeuRds eeeering ta the idventiar auhslss, so-oalleskprop| e

in the rati : : :3, 1:4, 1:5, 1:10, 1:100 or 1:1000. These
are pardi cul ;ﬁrrﬁg/%gp‘éqoérna 'y m xtures of stereoi soneric conmpounds. 35

WO 2009/ 129905 0By HAAGARESRR4 3aken ttndha coRRINGe D 1SS &S rfrfuld ® wHigh
conmpounds of the fornula | and salts thereof and to a process for

t he prepar at iwe&e%ﬁﬁgﬁmsbyomeﬁﬁélof:cfpﬁﬁkﬁmplfa@&ﬁﬁl ar ALY Grodpl uioess
1-12 d ph | ; |
thereof . bhachegdbetiiesaft il S8'rhBidy) BORR iFeR\opBlsil ok e

~N,NH Il Rl effective shimplouRds lmgsotdivey teethei ingentidh.cated in Jaim1l, is

reactedOwi th conpound.of the formula Ill 15 R3-CHL-WD-R3 Il1, in
fhich W D, RICERER! birdegradapifyRoly R deryativas @ the wompavnds

according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

15 The expression "effective amount” 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
desired, for example, by a researcher or physician.

20 In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received 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

25 in the advance of a disease, complaint or disorder.

The term "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiologicai function.

30 The invention also relates to the use of mixtures of the compounds of the
formula 1, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

35



20- L denotes C, Br, | or a free or reactively functionally nodified
OH group, or 25 b) a compound of the formula Il O 30 ~ NNWIV
F2~ Y Br R3 in which RL, R3 and Whave the neanings indicated in
Caim1l1, 35 9905 PCT/ EP2009/ 002137 -11 is re '
conpound of t\)ﬁ?zﬁ% aV X-DR2 YV, 5in which D and m%@@g"'ﬁt%{é&]%
meanings indicated in aim1 and X dendtes a boronic acid ester
radical, or 10 c) a radical R2 is converted into another radical R2
by acyl ati ng 0t inyerijerelatesda theicamppuods of dhe farsudd | ahdtsaits thareof

sol volysi ng aehiin Blesest ot fE & §RAIoB A RimRithdRlorehe 3ok 4 aSkorthe
formula | is iegtyeldied 1-12armNshainddestisalyl Ssabhoe¥Rs aadioned@nd he
radicals W D, Rl, R2 and R3 have the neanings indicated for the

formul a I, urfteeoisompredbeseoichasactsriped i @t 25 The expression

"car banmoyl " ans "am ! vj,ce versa. A denotes alkyl, is
unbr andhed ({Eﬁnear)aaégrrﬁggglﬁlgﬁgme@ﬁgﬂﬁg 1, 2, 3, 4, 5, 306, 7, 8,
9 or 10 C atonms. A preferably denotes nethyl, furthernore ethyl,

R1
( 10
in which R has the meaning indicated in Claim 1,
is reacted with a compound of the formuta il
15
R*-CHL-W-D-R® 1,
in which W, D, R? and R® have the meanings indicated in Claim 1 and
20 L denotes Ci, Br, | or a free or reactively functionally modified
OH group,
. or
25
b) acompound of the formula Il
= 0
= N W Vv
30 Rt - N T Br
RB

in which R', R® and W have the meanings indicated in Claim 1,
35



propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,
furthernore also pentyl, 1-, 2- or 3-nethylbutyl, 1,1- , 1,2- or

2, 2-di met hyl propyl, 1-ethyl- propyl, hexyl, 1-, 2-, 3- or

4- et hyl pent 2-, 1,3-, 2,2-, 2,3- or 35 3, 3-dinethyl butyl,
1- or 2-ethy %Iﬁﬁ’tzg’?ﬁ”i”ét hyl - 1- et hyl propyl, 1-ethyl -2 WorSEEE8YshY
PCT/EP2009/002137 -12 net hyl propyl, 1-112~ or 1,2, 2-trinethyl propyl,
further preferably, for exam ple, trifluoronethyl. A very

particul arly ipredciedtith aleooipesndldfyhe fativdg\VLl, 2, 3, 4, 5 or 6 C
atons, preferably nmethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, 5 tert-butyl, pentyl, hexyl, trifluoromethyl,

pent af l uoroethyl or 1,1, 1 L thaoro- eghyl Cyclic al kyl (cycloalkyl)
preferably denotes cyclopropyl, cyclobufyl, cylo- pentyl, cyclohexyl
or cycl oheptyl. 10 R preferably denot es Ar . R2 preferably denotes H,

A -[C(R3)2]" Het_or tefer engtes H, nethyl
or ethy, partlcmgﬂ%ﬁa&d}eéaﬂﬁvel&“e E‘?a)%i”%éﬁa gedd'ln lagm g X
phenyl, o-, m oidepoted borshic abld &dtePrR6idyy! phenyl, o-, m or

p- propyl phenyl, o-, m or p-isopropylphenyl’, o-, m or p-tert-butyl-
phenyl, o-, m or p-hydroxyphenyl, o-, m or p-nltrophenyl 0o-, m or
p-am nophenyl o-, m or p-(Nnet hyI am no) phenyl, o-, m or

p- ( N- net hyl 25 am nocar bonyl ) phenyl, o-, m or p-acetam dophenyl, o-,
m or p-methoxy- phenyl, o-, m or p-ethoxyphenyl, o-, m or

p- et hoyycar bonyl phenyl, o-, m or p-(N, N-dinethyl am no) phenyl, o-, m

6r p- (N, N-di gpt hmlramoavRéréJ@@Wértethﬁﬁ.’dh@th@r radltal®® b acylatmg or
p- (N- et hyl am no) - (N, N-di et hyl amn% phenyl, o-,

m or p- fuoropheﬁgﬁy@{'&g awmﬁ?cgr omophenyl, o-, m or p 25

chl orophenyl, o-, m or p-(nethYlsulfonamdo hen|l. o-, m or )p Y
p- (et hyl - SH}fonyI)phenyI o-, m or p-nethylsul fanyl phenyl, o-, m
or p-cyanophenyl, o-, m or p-carboxyphenyl, o-, m or

p- met hqucar bonyl phenyl o-, m or p-am nosul fonyl phenyl, further
preferably 2¢48-, f

pre erevy )3 tf?aﬁ't’ls Ilgeéa‘ted ?roﬁ%ogé g‘f' |tﬁi?%rgtgtloﬁa§9?ﬁvgé,\/§9 b?/%ﬁ%ﬁﬂent
2.5-. 2.6-. 3 4 R %S@VGWQF&%M@FRQG“OB@DQ @96@;5 di ni t rophenyl ,
2,5- or 3, 4-

20 and/or
a base or acid of the formula | is converted into one of its salts.
C Above and below, the radicals W, D, R', R? and R® have the meanings
indicated for the formula |, unless expressly stated otherwise.
25

The expression "carbamoyl" means "aminocarbonyl” and vice versa.

A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5
30 8,7, 8,9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-,1,2-, 1,3-,2,2-, 2.3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-

35



di et hoxyphenyl, 3-nitro-4-chlorophenyl, 3-am no-4-chloro-,

2-am no-3- chloro-, 2-am no-4-chloro-, 2-am no-5-chloro- or

2- am no- 6- chl orophenyl, 35 2-nitro-4-N, N-di net hyl am no- or

3-ni tro-4- N, NvaizgeliPyéeam nophenyl , 2, 3- dlan1nophenyl

2.3,5-, 2,3.6-, 2,4 6- or 3 4 5-trichl orgphenyl, 2, e YRS
PCT/ EP2009/ 002137 -13 trlnethoxyphenyl

2- hydr oxy- 3, 5- dlchlorophen |odophen I, 3, 6-

di chl or o- 4- arf'@ FR!HW' 14151 %fa Zirgnetby yfurther preferably, for exam-
2-f 1 uoro-4- b&g ﬁ eﬂ@ 5-di f | uor o- 4- br onophenyl ,

3- br onp- 6- net'hoxyp en§? chl or o- 6- met h- oxyphenyl,

3- chl or o- 4- adeveuyi ph]'pbellayiy pr@‘efémwﬁeném!ﬁlhﬂwn@’ym D4, 50r6C
- acet am dophen or 2 5-di et hyl - 4-

3- am no- 6- et h%mgheneil :? chl or o- ?/

chl or ophenyl : pRrafeeah Séme}hlﬂr%tlhéﬂ W@Yldéﬁﬁm My’BOMWbHSeﬁ@UW?
unsubst i t ut edsQJ t /40 0
C I rres5pect | \Q}%ﬁ& @ I?;%IIr qu|se u Erffmr;é%ﬁggwl I—%%rﬁ%ﬂlp&? yl ?'g? 1é1>r<ztarﬁg‘loét}' 2-
or 3-furyl, eZhonr 3-thienyl, 1-, 2- or 3- pyrrol yl, 1-, 2, 4- or

5- |mdazonI - or 5- oxazol I

4- or 5-i soxgzytﬂ §,|aﬁ<yé(cyc}pau85) %’%ﬁ?ﬁ@ﬁ%ﬂoﬂ%sycl%r opyl, gyclobutyl, CWO-

5-1 sot hi azol yentyd:- eyctohedy| fr )16kl 4-, 5- or 6-pyrimdinyl,
further- m)rg pr%feyrab yyl Z%tlﬁda‘z(ol-l “4- or -5-yl,
1,2,4-triazol-1-, -3- or 5-yl, 1- or5tetrazo|y| 1, 2, 3- oxadi azol - 4-

or -5;10 1, 214-0xadjiazol -3- aqr -5-yl, 134-th|ad|azol 2- or -5-yl,
, 2, 4-thi adl E(éﬁargéeragﬁc?e@@? Ri 2, 3- th| adi azol -4- or -5-yl, 20 3- or
“pyri dazi nyR? mgfeaah x:leno%es HZA, HePor ndO' yl 4- or

5-iso- indol s,ml ndazlgl QS. )(é)l];’ % g:ﬂ; t 3-,

4-, 5-, 6- 0 Wﬁ@ﬁﬁ@y%nomHymeﬂzyl orzethyl5part16ufady pTehmﬁszol yl,

3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or

7- benzothlazolyl 2-, 4-, 5-, 6- or 7- ben2|soth|azolyl 4-, 5-,

or 7-béBz- 2, Ar denwasd, @d@-ﬁdmpla phényl, & mf_bnp fbfyl é:, iy or%-%my;';%éﬂyl
1-, 3-, 4-, 25 5-, 6-, 7- or 8-|squ|no yl, 3-,
8- ci nnol i nyI 0-, 0~ OYp- PTQPYIPBGHYWO on- Ofaﬁ-mpmdmeﬁw o-5m ar p-tert-butyl-

R R T T S T N R
2,1, 3-benzot maacdmaphéﬂyll 09m- &r p(N-rAethyRmhigBsherl azohr- %TbL(lenethyl-
dlbenzo 30 furanyl
20 aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbony!)-
( phenyl, o-, m- or p-(N-ethylamino)pheny|, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
25 chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl,
0-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p-aminosuifonylphenyl, further preferably 2,3-, 2 4-, 2,5-, 2,6-, 3,4- or 3,5-
30 difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyi, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
35 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-



The heterocyclic radicals may also be partially or fully
hydrogenated. Irrespective of further substitutions, Het, Hetl and
Het2 can thus al so denote, for exanpl e, 2, 3-di hydro-2-, -3-, -4- or

-5-furyl, 2, 3-, 35 -4- or 5- furyI tetrah 0- 2-
-3-furyl, 1, g’vgl o?<( 22%0%4 yl, tetrahydro-2- or -3- thi eny?!g{‘/EP2009/002137

2, 3-di hydro-1-, -2-, -3-, -4- or -5- pyrrt'd yl | 2 5-di hydro-1-, -2-,
-3-, -4 WO 2009/ 129905 PCT/ EP2009/ 002137 - 14 or -5-pyrrolyl, 1-, 2-
or 3- pyrroli dﬂmﬁthoxwtl‘leﬁhklarlwdrexy 323—dmh|ordphenycﬂ,qz4ﬁo§dpheﬂyl33 6-

di hydr o- 1- h

- 4- pyr azol yI achiogp 3 amlallogﬁgnyl 43%0!’0-% cYIHq)rop epyk %3{;40!’0-4 bromophenyl
1234tetraz15$ﬂho}o,4b?omo Renyl,-%tb mésﬁ{t yB. meth-
or 4-piperidinyl, 2-, 3- or p-m)yr horcl) nyl teeqralﬁy%hg é ﬁom%metﬁ
- 4-pyranyl , PWPHEEMaﬁ;nhlorm—%awf@mdemqenyl43-ﬂuoro—é—nydathoh¢p@émdiro 1-,

-3- or -4-pyr I pyr
2- or B-pi pegr%% é}ﬁ-m?@ﬁ%eﬁy @R%ééqetamld%phengl%ég]dd é1¥1'4:6-
-7- or -8- qumhﬁjmbhen)u 2,3,4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-,
-7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-

3, 4-di hydr o- 2H benzo- 1 4- oxa2| nyl, further pref erably 2,3-methyl 10
enedi oxyphen |, 2, 3 Iene phenyl ,
3, 4- ethyl en%‘élpg@p ’E/p%%%}ﬁgf g?%‘&& ﬁ%}%yﬁvﬁ@ﬁ BWI?% jor mgno-,
2, 3- di hydr o- db&rrzméubﬁnuéd ks Het yhd/oP CBt. ( 2- oxonet hyl enedi oxy) phenyl
or al sd03, 4-di - hydro-2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore
referably 2,3 15 di hydrobenzofuranyl, 2, 3-di hydro-2- oxofuranyl

, 4-di hydro- i . enzoxazo
2- 0X0- 2, 3-di ﬁr ro e%éﬂ(gz@ﬁ%d%ﬁg{m i hf}gJc 8%@&%51 ﬁ&ﬁ[ﬂp 2 or 3-furyl,
1, 3-di hydroi ﬁdor @'th@*@’xdﬂlZBerdB—bydbM MdoR e4-06r 5-dniddsokl, 1- 3— 4-or 5-

3-di hydroben2| m dgﬁ éﬂ 20 Het @artl cul arl y preferab y denot es
pi peri di nyl , i 4 Ay Pr oAl idws- or Hrissxeasivhyt, 4-oxaahiazelyly B-or

i m dazeki di n U dikhC SO

di substqibt ut eg gr 5’{]%6 a?ﬁ r' % 35 é Wgyﬁke’ﬁabsyog@%&{r'gﬂ&'B%gfrpb‘?rhyI
rrolidin 1, marepobienily 1p2(3>rfr|az¢m1oerzazornﬂlyf 1 Qmﬂ”@hbﬂﬂnyﬁ e 5-yl, 1-
i m dazolidin eretq adi ca may al so be nono-

di substi t ut eé r Gyeteazolie/ o?rgﬂxag@ZPH’fegbecbiﬂb Ge? ‘610Xﬁdiat2ﬁb3“ or -5-yi, 1,3,4-
substi t uti onghiadfh S8R 55641 OF 2K HIRGiSZo A" E8ly1, 1 31 Pmiadiazol-4- or -5-y1,

20 3~ or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 8- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyi, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,

( 2-, 4-, 5-, 8- or 7-benzothiazoiyl, 2-, 4-, 5-, - or 7-benzisothiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6, 7- or 8-quinolyl, 1-, 3-, 4-,

25 9-, 6~, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 8-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzo-

30 furanyl.

The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het, Het' and Het® can thus also
denote, for example, 2,3-dihydro-2-, -3-, -4~ or -5-furyl, 2,5-dihydro-2-, -3-,
35 -4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-vyl, tetrahydro-2- or -3-
thienyi, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2, 5-dihydro-1-, -2-, -3-, -4~



phenedi yl, pyrrol ediyl, imdazol ediyl, pyrazol ediyl, oxazol ediyl,
i soxazol e- diyl, thiazolediyl, isothiazolediyl, pyridinediyl,
pyrimdinediyl, furthernore preferably triazolediyl, oxadiazolediyl,

t hi adi azol ediwb.20@yizbsbazi nedi yl, 35 pyrazinediyl, The hejerpexbbid
radi cals may al so be partially hydr ogena1t ed. WO 2009/ 12990§ 157

PCT/ EP2009/ 002137 -15 Wthus al so denot és", for exanpl e,

di hydr of ur andi yé or (i“ hmdrop\éri dinediyl. Wparticularly preferabl %
denot es t hi a5 8RNIVt Tt p RE AdrAlidiny, teisahydro-1-pya-iadi-frdrmidazobd, 2,3-
pyri m di nedi Wip _e_4_hey r adifsak: I DNO-4o_ di -, Qr
trisubstitut eél %dyﬂﬁal 2a’n /b?pgas§yr€%bg§b%grt%ﬂ$g%g? 'f%r&hérﬁyramly]’
substi t uti onsl,4diljeiotles;2-f @G oexdupytidyl, | 12, Bavietrahide-1-phenesli -, -5-
pyrrol ediyl, im.,dazal ediyl, .pyrazol edj.yl,_ oxazol ediyl, isoxazole-
diyl, thi azo|°ég¢'3ﬂy,r '8Vng'ré'a§b¥%§‘|Rﬁ?“%¥'i %xﬁe&r grmoppalinylg feteahygiro-
furthersmore 2pref ey alployrdii 27 2lp6k harpbediyh, 5. -
thi adi &0l di él , %z:ri c_%@i nye'di’glcﬁgﬁ%ﬂygyﬁggﬂ%ﬁfgl‘,#%% Sndy pxanydro-d-
radi cal s nay -al 8o-4opyngdazinyd hexahydroe§enas, ed- ola-pyrimiairsd, HeBobes, for

exanpl e, di hydr.of urandi . .di hydropyridinediyl. Wparticularl
pr of br abl y d)es’g‘é’BSEazt'%ﬁaﬁgr%ﬂit%fg')(ﬂﬁ"g%h' et 'yT‘e,f’ Par Bdify OF -GPRINCHE,
rol ediyl, oxaznBepiettahydrerazal adiyl .5pysazel gfigrisoql,

dazol edigyl s
t hi adi azol e- _di'yl, %r! dazi nedi yl', pyrazinediyl, pyrlﬁlk)ﬁ@d’él)ys ’(;‘S\r[’ &-,
pyri m di nedi ¥t oF &h8redittydra-ati-aen zo- tyoxs ziny| Harthenpreferibly 23-methyi-

6 bt o soctelieaBhedIet AmBru By oRei e i Bol S abere o
ifventi on, abthwa‘i&d}@*ﬁql’}dﬁw*3,ﬂ?ﬁﬂtﬁon@ﬁéh?l@ﬁ@di‘é&?ﬁ:h_%ﬁyl, b&3.gimyans- cal

or different, i.e. are independent of one another e conpounds of
the fornul a beﬁﬁrfuﬁ%’iré" 68h68-¥br2. A 2eoxomethylepedioxgphansl or2tise 3m-di-

therefore oc | By VAEI i SO i orns. The formiula,_ encom
passes ai |t AL PR IR oBIoRR R G e BOERTnale el 22
particdbar, tinytihsbereopaangs 2F-dihpero-3bxoRiaHyR 314-Hihywky-2 byt 1 feast
one of the said radicals has one of the preferred meanings indicated

above. Sorme BHBeEPIRBE §odlipyirebenamasohtis2-axg-2o-diydirtenzedanylyt Be3-
fol lowing sudinlArdBdrasmiddzbR1,'d 3-dMYdtSinGoR! 95&&—?,3E&ﬁyér%5ﬁdole or
2-0x0-2,3-dihydrobenzimidazolyl.
20 |
Het particularly preferably denotes piperidinyl, pyrrolidiny!, morpholinyl,
piperazinyl, oxazolidinyl or imidazolidinyl, where the radicals may also be
( mono- or disubstituted by =0 and/or A.
25 1 L - . . .
Het' preferably denotes piperidinyl, pyrrolidinyl, morpholinyt, piperazinyl,
oxazolidinyl or imidazolidinyt, where the radicals may also be mono- or
disubstituted by =0 and/or A.

30 Irrespective of further substitutions, W denotes, for example, furanyl, thio-
phenediyl, pyrrolediyl, imidazolediy!, pyrazolediyl, oxazolediyl, isoxazole-
diyl, thiazolediyl, isothiazolediyl, pyridinediyl, pyrimidinediyl, furthermore
preferably triazolediyl, oxadiazolediyl, thiadiazolediyl, pyridazinediyl,

35 pyrazinediyl,

The heterocyclic radicals may also be partially hydrogenated.



mua |l and in which the radicals not designated in greater detail
have the 35 neaning indicated for the fornula 1, but in which WO
2009/ 129905 PCT/ EP2009/ 002137 -16 in |la A denotes unbranched or
branched al k j -6 C atoms; in I b Ar denotes phe ' '
nono-, di- o%???gdtﬂ%ggtoi%t uted by 5 Hal and/or CN, in lc E&Y’l‘/gié‘éryg?@nszll??
Ar; inld R2 denotes H, A -[C(R3)2]" H¥or QC(R3)2]r,Het; 10 in

|l e R3 denotes H in If Wdenotes thiazol ediyl, thiophenediyl,
furandiyl, pyihus&dsedeartesifr gyamplelidiayirpfurandivt er dihgdnoasiridiakdiyimy

al so be npno- | 7 I i . |..and/or. A; ;20 .in |lg D

denot es t hi azvc\)llifgejé |'§/\9'fé”{' M%ﬁéﬁ%ﬂ%ggbﬁgsﬁﬁ%ﬁ@q%q tﬂWS?QW&JFfaQ&QL

zol ediyl, | sqyaidineziy\dr pydistiginedigti yl , i m dazol ediyl, thiadiazole-

diyl, pyridazinedi %I , _pyrazinediyl, pyridinediyl or pyrimdinediyl,

wher e the radvheirdhadgdigaisgnae afiere mamo-, ¢ of trissistitutediby HabpndilA.

and/or A; 25 in I h Het denotes piperidinyl, pyrrolidinyl,

mor phol8 nyl , piperazinyl, oxazolidinyl or imdazolidinyl, where the

radi cal s may Irrespective efdfatheosutsititutionis] Dudarbtby, foP eRAGPRY, firangP thip- | |

Het' denotes p@{eperi g;{g}/l . pyrrolidinyl, norpholinyl, piperazinyl,

oxazol i di nyl POENEAYGEIqIeA Wy imidageledivl yrazelediyl, xazglediyl, dspxsaolmno-

or disubstit Ty an A 350 R .

009! 199905 gﬁe@%%z%%(’lglo%/f%afblig@i pyribiineBy1 A5Gy, MEhermore
preferably triazolediyl, oxadiazolediyl, thiadiazolediyl, pyridazinediyl,

10 pyrazinediyl,

The heterocyclic radicals may also be partially hydrogenated.

W thus also denotes, for example, dihydrofurandiyl or dihydropyridinediy!.

W particularly preferably denotes thiazolediyt, thiophenediyl, furandiyl, pyr-
15 rolediyl, oxazolediyl, isoxazolediyl, pyrazolediyl, imidazolediy}, thiadiazote-

diyl, pyridazinediyl, pyrazinediyl, pyridinediy| or pyrimidinediyl,

where the radicals may also be mono-, di- or trisubstituted by Hal and/or A.

20 Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Ci.

Throughout the invention, all radicals which occur more than once may be

( identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
25 can therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
30 formula 1 in which at least one of the said radicals has one of the preferred
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to [j, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

35 meaning indicated for the formula I, but in which



-2 denotes H, A -[C(R3)2]" Het or QC(R3)2]r,Het, R3 denotes H, W
denotes thiazol ediyl, thiophenediyl, furandiyl, pyridine- diyl or
pyrimdinediyl, 5 where the radicals nmay al so be nono-, di- or
trisubsti- t and/or A, D denotes thiazolediyl

t hi ophenedi yﬁ?’%ﬂ%ﬁg@ﬁ, pyrrolediyl, oxazolediyl, isokayErEgPo2Ls7
pyrazol ediyl, inidazolediyl, thiadiazol®iyl, pyridazinediyl,

pyrazi nediyl, pyridinediyl 10 or pyrimdinediyl, where the radicals
may al so be rfBdd-, Ali- or tdenotgssunbranobed obpravathedralkyl hatingAl-6e@ot es
unbranched or branched al ky] rp]gyi ng 1-6 C 15 atons, Ar denotes
phenyl which is nono-, di- a& risubstituted by Hal and/or CN, Het
denot es piperidinyl, pyrrolidinyl, norpholinyl, piperazinyl, 20
oxazol i di nyl or im dazolidinyl, where the radicals may also be nono-
or disubstitdfd byAl=0 andmdenores peenydwithels rmong, di-Bir tasubstituted by
denotes 0, 1, 2, 3 or 4, ?lq%% apo cmar maceutically usable salts,
tautonmdrs and stereoi soners P f7 7 including m xtures thereof in
all ratios. The conpounds of the fornula | and also the starting
materials for their_, 30 preparation are, in addition, prepared by

met hods knowiper &, as @esetas®d in the literature (for exanple in
the standard works, such as Houben-Wyl, Methoden der organi schen
Chem e [ Met hods of Organic Chem stry], Georg-Thi enme- Verl ag,
Stuttgart), fmlbe [Recise dBdefesrle,a@,t{O(R@ﬁnwarwi@E%g)g egh are
known &a®d suitable for the said reactions. Use can 2009/ 129905
E'CT/ EP2009/ 002137 -18

inle R denotes H;

inlf W denotes thiazolediyl, thiophenediyl, furandiyl, pyridinediyl or
15 pyrimidinediy|,
where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A;

20 inlg D  denotes thiazolediyl, thiophenediyi, furandiyl, pyrrolediyl, oxa-
zolediyl, isoxazolediyl, pyrazolediyl, imidazolediytl, thiadiazole-

diyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediyl,

( where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A;
25
inlh  Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,

oxazolidinyl or imidazolidinyl, where the radicals may

also be mono- or disubstituted by =O and/or A;

30
inii Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A;
35

inlj R denotes Ar,



also be made here of variants known per se which are not nentioned
here in greater detail. The starting conpounds of the fornulae II
and Ill are generally known. If 5 they are novel, however, they can
be’ prepared bywosebddsosknown per se. The pyridazi nones 9&'?/???009/002137
formula Il used are, if not conmerciall ywalvai | abl e, generally
prepared by the nethod of W J. Coates,” A" MKillop, Synthesis,

1993, 334-342. 10 ounds, of the fornmula | can 8ref grably be

obt ai ned by reactidy a comIgRotRRIHef lkERNdnHET ar PICGR 4hHetconpound
of the fornula Ill.R¥n the gpERQuAds of the fornula |11, L preferably
denotes d, Br, | or a free or reactively nodified OH group, such
as, for exanple, arWacti vatdeshobas thigzolddylathiopherazidflj Weandiyl, pyridine-
al kyl sul f onyl oxy having 1-6,.C atons élﬁrgf rably methyl sulfonyl oxy or
trifluoronet hyl sul f onyl oxy)dger RYymiding 'MEI oxy having 6-10 C atons
(preferably phenyl- or p-t T cti:on. 4 .
generalqay carried out in tﬁtﬁégégﬂ;%ﬁ%%ﬁb%%){%%y égf)ﬁpﬁg'?ﬁgd' grgfé%%ﬂ?sn
preferably an organi c base tuteddiy lHal MPEAA, tri et hyl ami ne, di net hyl -

ani line, pyridine qui nolj ne. The addj.tion qof an al kali or al kaline
earth metal hydroxide, carS5HRIGS @;azo%_c{xylbﬁ%%Wyi #(;Fa%ﬂtﬁléﬁm'?ﬁ%
of a weak acid of the al kalgya2ledhvkadd2e ok i f&qiabl y
of potassium sodium calcium or gées? um0 né%’h%ﬁggggg%?@\llﬁzﬁé I@T
Dependi ng on the conditi onshiadiedpledhd pwrrerinadiy, pyazisetivt, \pyadinediygw
ni nut ed0and 14 days, the \r@gcti.on .ten‘egr ature i s between about -30
{nd 30 140, normally bet Ry['. O 90, in particular between about
0 and about 70. Exanpl es qhess'tifidicdl®pidy S196WNMBna!, @i- or trisubsti-
hydr ocar bons, such as hexane, petrol eum et'her, benzene, toluene or
xyl ene; chlorinated hydrochitBdiby Halzmderoh, as trichl oroet hyl ene,

1, 2-di chl or oet hane,, car bon L de | oro, for .
di chl or onet hane; al cohol s, déﬁél{?gg@bﬁ@{‘ﬂh%‘ﬁ%@mgﬁg@my?bangﬂ56\ﬁ)
2009/ 126905 PCT/ EP2009/ 0024fbMms,- 19 nol, n-propanol, n-butanol or

tert-butanol; ethers, such as diethyl ether,
Ar denotes phenyl which is mono-, di- or trisubstituted by

Hal and/or CN,

Het denotes piperidinyl, pyrrolidinyl, merpholinyl, piperazinyi,
20 oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
Hal denotes F, Cl, Bror |,
(’\ n denotes 0, 1, 2, 3 or 4;
25 and pharmaceutically usable salts, tautomers and stereoisomers thereof,
including mixtures thereof in all ratios.
The compounds of the formula | and also the starting materials for their
30 preparation are, in addition, prepared by methods known per se, as

described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction

35 conditions which are known and suitable for the said reactions. Use can



did sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers,
such as ethylene glycol nononmethyl or nonoethyl ether, ethylene
glycol dinethyl ether (diglyne); ketones, such as acetone or

but anone; am wWepeBILespsas 5 acet am de, di et hyl acet am deP@hE 00 , 7
di et hyl formam de (DMF); nitrites, such 3as acetonitrile; F%o%ﬂu 2
such as di net hyl sul foxide (DMSO); car ol = di sul fi de; car boxyl iC

aci ds, such asg fErmc acid or acetic acid; nitro com pounds, such as
ni t r omet hane 39° REIPBRR hEEn ef varands knowndierse whisplara st mextienedmere
m xtures of tihe skt gapljvents. 10 Particular preference is given to
acetonitrile, ? ﬁqeor%%et hane and/or DWF. Conpounds of the formula I
can furtherm)re preferabl y be obtained by reacting a conpound of the

formul a |VWI raiound of the formula V. 15 in a Suzuki coupling.
In the corrpo EOMBPHNIS 0 he}foﬂé‘H!ﬂee% agdgb aem genaw@ily keevey If

radical, prehsy QF& Movd, howefOthdy b% Dq)é%cfﬂ’?ﬁkfi)} CO%JS%@\B,G} §e is

carri ecﬁ out under standard condi t| ons I'ng
furthernore pdespyidazinonasnwidhe farncaapgbuset afe, tfreotfoormmbrciallyi atatiable,

anot her corrpound the fo I ara cal R2 into
anot her  radi9AF" pr]egpreé{(% ”ﬁ%iaﬂ%‘m d}rig%t?%% EINLOP oS WHNRSIS,
groups (for 1@;93@3@3)32 hydr ogenati on on Raney ni ckel or Pd/carbon in

an inert sol- 30 vent, such as nethanol or ethanol) . Furthernore,
free am no groups can be acylated in a conventl onal manner using an

d cHiforid | at ed d 35
Subst tuted SRPPONNS BT Bme bl SRR PhiRe By (R4RNOS Eoas
di WD 2009/ 129008 JP@é FRAAN0QR. 3 om ﬁd‘bﬂh@WBF or THF, and/or

2 ;?&l H’fa;aqn

in the presence of a base, such as triethyl- am ne or pyridine, at
t enrper at ur es 'bﬂﬁ\ié@ﬁpoaod&ﬁﬂth%f@rmvl&llbcbrqtfefafdblyaiertdh% CarBrul ar & fm

furthernore rating helr functjona

derivatives %‘@%B@% ?}ﬁ agaﬂrf)%u?%ﬁ?’ 3?5?’9%'7‘9 &, agagfyated este

hydr ogddol ys laa imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyl- or p-tolylsulfonyloxy).

20 The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinoline.

( \ The addition of an alkali or alkaline earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of the alkali or alkaline earth

25 metals, preferably of potassium, sodium, calcium or caesium, may also be
favourable.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and

30 140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

35 such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chioro-

form or dichloromethane; alcohols, such as methanol, ethanoi, isopropa-



Preferred starting materials for the solvolysis or hydrogenolysis are
those which contain correspondi ng protected am no and/ or hydroxyl
groups 10 instead of one or nore free am no and/or hydroxyl groups,
preferably t{e2@9M carry an am no-protecting group |

H atom bonded to anwl\ldgatom for exanpl e, t hose which con?gﬁans?dgg’lﬁ%é?ﬁ
formula I, but con- tain an NHR group “(19n‘whi0h R is an

am no-protecting group, for exanple 15 BOC or CBZ) instead of an NH2

group. Pref ericR-Brapangl: mbuianal ogterbhutanaltetheis gupleediethyl ethesh

carry a hydrgoxyhs i 1.ns fy: H f

hydr oxyl gr ouﬂf‘é’%k’ Bﬁﬂggﬁgk{aé?}rpaggat Lc')'!sag] I h&cdééﬁreﬁwggr%@‘e{%rsmaaq ,

but contai n athytee gy maromgthyl or mbhobthil efher sethyldnexcobHpheRli ng
group. C It is also possible for

group) instea hof _C@@h%/_%é_oxey- é)h_enyl SO [

a plurality &ther {dlpmeddretenes)istichasrcetone of butaswngiritides Sugh@sor
hyd I : i f f. i .

ydroxyl or ouRerdfidee Hgﬁg@giﬁceké]nfdéeoﬁmhﬁ?ﬁ%ﬁ:{@gﬁ@% EME)! hitfleS™fth

rial. I¥ the protect’ ups present are ren
anot her, t heyas aeetonitrilepsyifoddess sheh abefimethyd blifexitie (DMBD)y caffbnThe

term "am no-protegctin roup”.is known in general terns and rel ates
to groups whi g ‘5% %%Pg’é\\g@@cl'dﬁ’ sHFB@sdPIME 39 8 REFP acid; BEFOrRPGT oup
agai nst cheMendscagd g9 itrdhindhe ool dhaefiOUGeR IstiondiCeifithde
cheni cal reaction has been carried out e?se eré 1n t'he nolecul e:
Typi cal 35 oftateuehnyjxturgsobithe, saithsplventscul ar, unsubstituted or

sybst i t6t ed gl yl ar al.kox thyl or. aralkyl groups. Since_the
&nj no- pr ot ec iéﬁg‘?lﬂ?gélﬁg@gﬂge\ﬁﬁy\éﬁp%@Mtrw%i@%@qtgggqgﬁd/wg&hﬂﬁ
renoved after the desired reaction (or reaction sequence), their type

and size are furthernmore not crucial; however, preference is given
to those havCamgoundsoof the feemuladutaar futthermoeer preferabinise offtainedebyn

"acyl group" der,st.ood i n the broadest sense.inh connectjon
with the presrée%ftf’@r%?%i’zuﬁd|°:f?*i‘%£‘rrm¥é§?‘éw %Fawguaéﬂf\%%qu V

al i phatibc, alrahiguaki eou@igati c or het- erocyclic carboxylic acids
or sulfonic acids, and, in particular, alkoxycar- bonyl,

aryl oxycar bofrytheatsimpsnags af the RRALIOVY X HdMRE a HorvIE ac@@:ﬂ@# Bslicalf
such acyl grg%}%raebrl? al kanoyl, such as acetyl, propionyl and butyryl;

20 N//\ QB__ o}
< > \_3 }oor ,B“*“}

O

The reaction is carried out under standard conditions of a Suzuki coupling.

25
It is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting a radical R? into another
radical R?, for example by reducing nitro groups to amino groups (for

20 example by hydrogenation on Raney nickel or Pd/carbon in an inert sol-

vent, such as methanol or ethanol) .

Furthermore, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or

35 substituted alky! halide, advantageously in an inert solvent, such as di-



aral kanoyl, such as phenyl acetyl; aroyl, such as benzoyl and tolyl;
aryl oxy 10 al kanoyl, such as POA; al koxycarbonyl, such as
met hoxycar bonyl , et hoxy- carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC

and 2-i odoet hwoyo@rionyl ; aral koxycarbonyl, such as CBZper/ep2009/002137
("carbobenzoxy"), 4-nethoxybenzyl oxycar -Zigf)onyl and FMOC; ancEi

aryl sul fonyl, such as Mr, Pbf and Pnt.”“Preferred 15 am no-protecting
groups are B%z}nd %Lr, fucthermore CBZ, Fnoc, benzyl and acetyl.
The term "hy PMEIPBRe of i %E-@Pg(m"lnfﬂae Presanceof ieroate. isHcl endriaihyl-
terns 20 ancbrﬁﬁbaérﬁﬁg{d% ra?k@rﬁP%tﬁﬂés%&wEHhhﬁg'aﬁdf+%;0°pr otecting a

hydr oxyl group agai chem cal reactions, are easy to renove
after the desired chem cal reaction has been carried out el sewhere

in the _m)l ecgl e. %—fﬁﬁl cal g{P sTuch Parou s_are the above-nentioned .
unsubst i t ut ed (5 CUUBLHNES PEdefopnuia Lg hegmogg 9 apiajipd by liberating
furt he;ﬁm)r e ah& Porkthed FttIRONall AEHIVERIVEE By WM GV GE iﬁ%aﬂfc&é}%ﬁg\yglasis,

hydr oxyH - prot ecting groups are not cruclal since they are re
agai n after tfiéydusiregenalysisi cal reaction or reaction sequence;
preference 1is given to groups having 1-20, in particular 1-10,
carbon atons. Exanples of hydroxyl-protecting groups are, inter

alia, tert-birrefarert SioHo mBIEN for3Re Rol ,
p-tol uenesul fonyl, tert- t?ut yl and Oe'{ce?ylowd nggp@gﬁlz’??”%{%"&s are those

tert- btﬁt@yl adighheentain eerrgsgansing pedectet aindooH g onmsiroxy| gspaps i c

i d | i ' fer abl tected jn the f t hei
Cort-putyl il o fhe Rl eaadidaliBt Rl Souls osimtly "'
PCT/ EP2009/ 0@s¥rwhichZaFheart aiuipestesfing BRoUOREEA dg A1 19 dibReSSHRS

fromtheir functional deriva- tives - depénding on the protecting
group used - 19 8p Negtamp for example thasegvhialicasforautiedive fguoulsl ly buistory

TFA h.qr i ' : i : { - : D ds,
TFA. Per Ll o OB R LR, BuPhliie pPAREAE LATRIRY Schitie
car boxybi ¢ aBQB or §BZ} iastebdiofRinANEagesd: aci d, or sul fonic acids,

such as benzene- or p-toluenesul fonic acid. The presence of an
additional inert solvent is possible, but is not always necessary.

o b, Lo AR G LN AR i 5
t et r ahydr of uhyaroay!-priotecting, graop diestead o€ theall 48 of a hydroxyl group, for
20 example those which conform to the formula |, but contain an R’O-phenyl
group (in which R" is a hydroxyl-protecting group) instead of a hydroxy-
phenyl group.

It is also possible for a plurality of - identical or different - protected amino
25

and/or hydroxyl groups to be present in the molecule of the starting mate-

rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.

30 The term "amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical

35 of such groups are, in particular, unsubstituted or substituted acyl, aryl,

aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are



10 hal ogenat ed hydrocarbons, such as dichl oromet hane, furthernore
al so al cohols, such as nethanol, ethanol or isopropanol, and water.
M xtures of the above-nentioned solvents are furthernore suitable.

TFA i s preferghl in excess without addition of a r
sol vent, and %@r%%*’f’%?iﬁ’g acid is 15 preferably used in thfégff}ip?eﬂﬂ?ffmé”
m xture of acetic acid and 70% perchloridl-acid in the ratio 9:1. The
reaction tenperatures for the cleavage are advantageously between
about 0 and dbowives(fterrtbé eleabby rémttivadior tEactimndsed@encop their type and
tenperature). Pbf , Pnc _and M_r groups, can, for

.20 Th QC,  OBut ,
exanpl e, prefsg%ﬁ{%/FLE@'er'gpé%aBtjcrb‘ﬁai;dl‘?"}’\%"efizﬂ(qf‘?f FEIY SVBREP Hagre Bav-
usi ng appr oxiiﬂyﬁeicy, iR pta]?tié:tﬂbr He! chibodi AVARE TRE tér‘r-g?’tQ%ylgg@z;ﬁ;g? t& WC

group can be eaved off using an approximately ution of
di met hyl anmi néindgirgtondina thebraadestsengeein einmection BNIR the pr8s@tt.prdbess.

trityl | tect, the ani i ds hi stidine, -
b ne. 1 ut ol GRS R otdlrB ey 'S AEPhale Gaithatopiomati obhet ne
30 desired erfopyohduairboxysica@idsrdk dulfbPié ANHSPARN G pakidulart BRokyd

. I

L1yl
group being cleaved off fromall the said am no acids; on use of rTFA
I ani sol e or bongharylpkyesuhpryiand espegiallyaralkoxytargeoylgrofips-iExamsias

d G [ | [ ' h id in. 35
The Pbi ( nenClodElatklaroull HiE Sikeinby [ STBh 3R At BBl R Be by
It is cleavedalkbhoussinch aé pheaylatlye ardfiAsiich 8t 8BhosAERIGNBRE - aryBxy-

2009/ 129905 PCT/ EP2009/ 002137 -23 Hydrogenol ytically rermvabi e
grotecting g v iSech s e atexyerrbpanl sugh ps caethbsyaareend detbioxy-

fo | e, . WM ' f _

ot al et ( f 0P AibdryEs ZicH o Beuy B B B 88 foRcdogry,

advant ageous layalkoxycasbemds $ucrsat§@%s("c@ribbbehzo@ﬂj,t@hﬂeﬂw@@béﬁﬂ*iéxydﬁ@f ﬁ
ols,” suc

25 et hanol | BPNGkhBMO G ahABEsTCEWb s b ST, FREaRd Ao drofgresc | <
Sener Uy S AL Rt WESR ARUKSP, A% IRERMEHO L O ARty
bar. 10 Hydr epdrmeipdi s of the CBZ group succeeds well, for exanple,
on 5 to 10%

The term "hydroxyl-protecting group” is likewise known in general terms

20 and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical

( of such groups are the above-mentioned unsubstituted or substituted aryl,
aralkyl or acy! groups, furthermore also alkyl groups. The nature and size

25 of the hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxyi-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,

30 p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-butyl esters
(for example Asp(OBut)).

35



Pd/ C i n met hanol or using amonium formate (instead of hydrogen) on
Pd/ C in met hanol /DMF at 20-30. 15 Pharmaceutical salts and ot her
forms The said conpounds according to the invention can be used in
their final wWenosAbekorm On the other hand, the presept ‘/E%ﬁ%dzﬁ)ﬁ
al so enconpasses the use of these conpounds in the forn1d% err
pharmaceutically accept 20 able salts, "W th can be derived from
various organic and inorganic acids and bases by procedures known in

the art. Pharhgedmpednfy obthesioranlia! arediheratedfrorftheih@inasiopalderiveof

the formula Iy ate d nvent ional

met hods. |f tt Vggcoérlw‘%%%é\(ﬂﬁ%gﬂ tS[ h%%?%t%ﬁﬁ'ﬁiBFgL@olﬁ?%l}/'ﬁgg%e@bm%Wﬁ strong
group, one ofadids asivahtigeousyl using AAALE Jereheec Riid, at hisowdiie offen 25
pound with a suitable base to give the correspondi ng base-addition

salt. Such PYOBE BpaniGAcidgHANas Aydigrhlofisasid arsnitisicrald, strong

i ncl udi ng pot b axi.de LU ' LI @i .

hydr oxie; alolitgﬁlge@agga%gﬁe)r%g al Saﬂggrgg?f(l ggo%gﬁgﬁ'g@gotéﬁlﬁfﬂ\@wgi%xi de
and cal ci um rsyidha@si lenzemiek at p-tokicaks3forit keld. dee, présén&@xanmh additional
pot assi um et hoxi de and. sodi rp propoxi de; and various organi c bases,
such as pi perf&t fglveq @tﬁ%ﬂ% @R Y4idS ARtalaysnNagessaylyuBitable.inqat sol-

al um ni um sal g@pé@ R0} : i Kes W .

i ncl uded. | nvtbﬁtesoér%@%gfgﬁc rt ?ﬁllcé:I'E-)orlr‘r)éga?j’rrl,lc s'ég:el H?(ﬁéé’l"fa(l‘;i'rglr(rjll‘j'I gﬁqh, g\%%lsgt'%S
addi ti on sal tasid; sthdrs, Suchres tdiyahydeafiirargot Hiexane campitesdsush bl ONIBr na-

Bycir ogen Vo TOGIeTs0 By BEF 605K B0 28 SHeroBaRRRedu S TOR a0
hydrogen chl @Iddﬂ\%ls,@ﬂ@ﬁ%%eﬁfa‘h@l,gﬁgﬁolW%c&?@ﬁah&dhﬁé’ wat?r]tc gftﬁfétures of

m neral acids and corresponding s there such as su
nitrate or pHisphavemantioned solvents aralfiatheyinoraaditate odF Alis préferathes,

such as eth fonate,.toluenesul fonate and, benzenesul f onat e, and
other 5 orgaﬁ?ggii?ége%‘a't%%lﬂtr %?f@?%rﬁﬁfﬂ‘f?éﬁ-e%ﬂep%% rigsacid is
acetat @5 tri plaferdbly 568 M the formldral MixtlR) 6PA&ticSHEE bgatm% plekdbife

benzoate, salicylate, ascor- bate and the like. Accordingly,
phar maceut i caridyindbe &piiciBl e Thei reagtion teroperadures Soothet dleavagepanends  of

he f I i ncl fol | owi ng; i - ., .al gi :
arginat e, aspdreTedSSual shieer BhadinaBh s o0 mrelr e’ 15
bi sul fate, basdIFOr Yo tORbE/RtuRYL YT ate, canphorate,
canphor sul f onat e,

20
The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
( HCl in dioxane at 15-30°, and the FMOC group can be cleaved off using
. an approximately 5 to 50% solution of dimethylamine, diethylamine or

piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the

30 desired end product, using TFA / 10% thiophenol, with the trity] group
being cleaved off from all the said amino acids: on use of TFA / anisole or
TFA / thioanisole, only the trityl group of His, Asn and Gin is cleaved off,
whereas it remains on the Cys side chain.

35 The Pbf (pentamethylbenzofuranyl) group is employed to protect Arg. It is
cleaved off using, for example, TFA in dichloromethane.



caprylate, chloride, chlorobenzoate, citrate, cycl opentanepropi onate,
di gl u- conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate,
et hane- sulfonate, fumarate, galacterate (from nucic acid),

gal act ur onat hept anoat e, gl uconate, glutanate
gl ycer ophospﬁ%?géogﬁg%ﬁﬁgucci nate, henisulfate, heptanoatdCT/HRAAMHWIIN,

hi ppurat e, hydrochloride, hydro- brom d&3 -hydroi odi de,
2- hydr oxyet hanesul fonate, iodide, isethionate, iso- butyrate,
| actate, | actobionate, nalate, nal eate, nmalonate, nmandel ate, 20
t hanesul f onat e, net hyl benzoat e, nonohydr ogenphos-

nmet aphosphat !
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pal no- ate, ROFld . f Lonat e,
Phospnate. | EbcaRUeicRted s BroaRpfE redien witPARISLEN BPHRY
restriction. peEsanuwet dfea oatabyst (foe ckamplesalnoblesmetdicatalpstosnds as paila-
according to the invention include alum nhg)g) ammoni_um cal ¢ci um

|
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di d t i t | kal i h t al | t i d
mmanest um  SAPST Y ERESE oHb S Rat Rt brbvaan abeutthred 6B Sad ety
f r om phar mac gutdsCirdtineeRcaRRl 3tk Qﬂ)@%h?prafé?a%[?@tcmb\?@’%d 'ti‘ﬁl'tdét?j’&r.

salts qf 35 primary, secondary and tertiary anines, substi
gni nes, al sohyAwegerialypis nhther GBF\group succeryswbltfot examipyondsio 10%

cyclic am ne nd basic ,ion WO 2009/ 129905 PCT/ EP2009/.002137 . - 25
exchanger reEP@,'rg%e&ﬁ%Q%%IL@”}ﬂ grWiGaumjarmp {lngggggg‘%gérogen) on
chl or opr ocai Pg/C i Adthasel/DVIN atdicoggzy! et hyl enedi am ne (benzat hi ne),
di cycl ohexyl am ne, di et hanol am ne, di et hyl am ne,

2- di et hyl am noet hanol , 2-di net hyl am no- et hanol, ethanol am ne,
et hyl epgdi arr'p & gl— { ll hal,i e fgl- et hyl pi peri 5 dine, glucan ne,
gl ucosam ne, - propyl am ne, |idocai ne,

lysi ne, megl Uheraid dbmpblids Beebrdadiofe iFRMIR ddithe uBLOH BiMEnhal
pi peri di ne, polyam ne resins, procalne, purines, theobromn ne,
tri et hanol anf'@@-satfpernPndhe wéherranee the Peasent inventipn alsa endarepasaes

ool U VAP0 Bl Hlochs Aot
20 able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
( by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
25 pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
30 alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula 1 are like-
wise included. In the case of certain compounds of the formula |, acid-
35 addition salts can be formed by treating these compounds with pharma-

ceutically acceptable organic and inorganic acids, for example hydrogen



Commpounds of the present invention which contain basic
ni trogen-contain- ing groups can be quaternised using agents such as
(Cl-C4)al kyl halides, 15 for exanple nethyl, ethyl, isopropyl and

tert-butyl chygs oni de and i odi de; di (CL-C4)al kyl r
exanpl e di net ()9/?(!09@%93?%)” and dianyl sulfate; (Q o- C18)P§Flélf‘/]%€9%0ﬁ39

hal i des, for exanple decyl, dodecyl, |adftyl, myristyl and stearyl
chloride, brom de and iodide; and aryl (G -C4)al kyl halides, for 20
exanpl e benzyhlides, sLicheasamytirppen ehloyidebhydrioden bBomidanar eydrogen iodide,

st ng such T RRgR e 8 d nte bRate e SPE BisePt S 28 ik ar o
preferred i nalttde or pPhodeRawt ghd thel flelah8MBH 28R nitpuhAs@forfitdd, &fueh

fumarate, gluconate, hem succi- nate, hippurate, hydrochloride,
hydr obr oni de asiedkangssignste, ialugaesiitonatenagd leinzenesilfonate, ansl ethes,

phosphonat e, pi sodi um phosph st egr at sulfate,, .

sul f osal i cyl gfia\fﬁ% §%@l";aqrba,dé#rﬁ?ngﬁgﬁdﬁ’li%’aq{so@ﬁ%ﬁesLéﬁ-ba? PSﬁ%&?‘r tﬁﬂu%rr%‘ ne,
but this is nettatettanead, rldAe! QsRMate, titald, behiz6ate, Balidylatl! ascor-
preference is given to _hydrochl oride, dihydrochloride, hydro-

broni de, al Batesandring liisg. £\copringhvapbarmaageuticalinpeceniaklerraid-addiionn
2009//129905 Eﬁ{]ée 55@1%0@4@8%}1’?’53 of the fEHﬁH%CJ't)iﬁé@rﬂg'r;ﬁé? lot%ﬂﬁ 'Sac%ftan%a%ﬁ

conpounds of nu are prepare grn free base

forminto cophat;talginate, arginhie, aspattaiebentodtt, béezerdesifoeateddbdylate),
causi ngot he Lorg&tion of the salt in a conventional manner. The free
base can be PEYEAE: Aiwdfiteybiamidg hylviate. camphewtes GarheisHiferates wit h
a base and i Pals) r L n.a ' firee
base forms doryaidORclBfie Eol8BERz0Ren A Kbl BB ERRASbnal Bidie
forns ther ecbnatel Hihydsquriphioephatet diniirgiteredoatd, dudepektlfaie, ethagie-as

solubility in ol.ar_solvents; for the purposes, of the invention,
however, t hes'élgﬁi%eowra %@@%%W%Efﬁ?fﬁd"%’gctﬁ?@ r g3lgeironate; gleopase

om0 chouiPolte FRGLRRE L RBNPL AR ERRSETENS,

wi th netal s bemislfaés, hepiahozie, hekd&adate neppliate o /dabdidbride raaird-h

~metals or Orgr%rr]'}li%e?ﬁ‘&é]r%?ddigé,eg—ﬁ%r%gygﬁl%%leguifonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

20 metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

C phosphonate, phthalate, but this does not represent a restriction.

25 Furthermore, the base salts of the compounds according to the invention
inctude aluminium, ammonium, calcium, copper, iron{l), iron(ll}, lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-

30 tioned salts, preference is given to ammonium; the alkali metal salts
sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Salts of the compounds of the formula | which are derived
from pharmaceutically acceptable organic non-toxic bases include salts of

35 primary, secondary and tertiary amines, substituted amines, also including

naturally occurring substituted amines, cyclic amines, and basic ion



15 are sodium potassium mnagnesium and cal cium Preferred organic
am nes are N, N -di benzyl et hyl enedi am ne, chl oroprocai ne, choline, di-
et hanol am ne, ethyl enedi am ne, N-nethyl -D- gl ucam ne and procaine. 20
The base- addigid 9poegadoh$ Of aci dic conpounds accordi ng t GcdA82000/002137
invention are prepared by bringing the free acid forminto contact
with a sufficient anmount of the desired°base, causi ng the formation
of the salt in a conven- tional manner. The free acid can_ be .
regener at ed BYCRNgRjiraginshior sxpmple arginingt betebn, aaffeilis; khigioprecaingad

forme. i 7t er RS S-S BRI A, (Bt iR heslBifg, o
t her eof W t hdfetisesibniite, (iethglamingy sidisthy Branesthbest, 2sdigietdgaminas-

bility in polar solvents; for the purposes of the invention, however,
the salts ofHangl.sthaselrayparihylenedi@miaepiathylimarpialing Ntethylnigeri-
t hereof. 30 a d i L ks i re
than ofie gr ol SRIERANE" QREGRAHIND nicholies raNERERE, COBIHfmR
accept abl e shddsaing, lySine, megtuminkeh dl-meteD-glucahsioe, anomphpdirses

mul tiple salts. T,Ei cal Jtiple salt fqrnms 35 include, for exanple,
bitartrate, BIPSER%EEPIPAIIIRaPAYEMINE ARYNGAACAINGCP YTt thenfigmine,

PCT/ EP2009/ 0§ 2 [ fps,mﬁi , 4+l ' b ide,
but this is ﬁ(?ﬁ} ﬁ%?l?lgﬁ%% t’? % ep- hr%éggh(?tﬂg'amté’ﬁlgﬁ%{?ﬂm%dr)g‘gsgrd to
that stated é#dbavexyméethydmeilylamine (tfahethiaeniee) bes tiois fighatendsd to
maceut H0al | y _accept abl e satlt" in the present connection is taken to
(ean an act [SRESP 2 ERLAEUQMhI ch conprises a conpound of the formula
I"'in the formof one of its salts, in particular if this salt form
inmparts inproved pharmacokinetic properties on the active ingredient
conpar ed wi t Gormmoundseof the omesdnttimesrdioni wigich egntsdn basicaritraggn-oohiain-
salt formof.the active ingredient 10. used earlier.

h .
phar maceut i cfi9 FOHPE &N BUEIIsed HRINGrAdaNts SK¢h o8 (gi'ﬁg}%@ﬂ&#d@%n

al so prgvi defdrhixangak inv&thiyn eusd] i§8;§r_ofpgfaﬁcﬂ‘ﬁa “bUBA chiofBe Yhidhide and
desired pharnmacokinetic property which it did not have earlier and
can even haipgide; ghisi+Cyalkyhsulfatas.doo axampleptimethdodigtatiand diamyhi s

active 15 in di ent respect to its therapeutjc effic i n,the
body. The | nOTIF i i el hSRHaRe, of eorple EERR HfdrReE St P
| east one  and stearyl chioride, bromide and iodide; and aryl(C-Ca)alky! halides, for
20 example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

~—
Vol

The above-mentioned pharmaceutical salts which are preferred include

25 acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

30 amine, but this is not intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydro-

bromide, maleate, mesylate, phosphate, sulfate and succinate.

35



compound of the formula | and/or pharmaceutically usable salts,
tautomers 20 and stereoi soners thereof, including mxtures thereof
inall ratios, and optionally excipients and/or adjuvants.

Phar maceuti cgl r ions can be adm nistered in the fg e
units which %%@?@49§§ predet erm ned anount of active m'ﬁﬁg%ﬁg???&%ﬁ?
25 dosage unit. Such a unit can conprisé&6-for exanple, 5nmtolg

g, prefer- ably 1 ng to 700 ng, particularly preferably 5 ng to 100
mg, of a comThpcauimiaalddmncﬁm dfdoasineccbmpeumdsmf theédpandianigarerprepared

condition tr aed t hod of admnlstr f he age, | ght
and condi ti oRY 'nQI'ﬂ*Q f?%,pas% lil; '%‘H&P%’?& @a?“f?S'PHhP%‘?’iUSE\AF%
be admi ni st eg%glré@ akbhe c%ﬂéu?i};%e Wgan mhb%a\r’fﬁg%rbd}ﬂgﬁﬂbﬁé‘l rAlanner.

predet ermi ned anount of acti've ingredi ent per osage unit. Preferred
dosage unit frherfteeabasmsaarbe regeseraidd oy beinging the sw faemligtodwadaatr

t-d d di t 35 f
o an ot | vl Bareand rapite e Baha  nadam ey Gr e T DR
2009/ 129905 BQIé %Maffé@mékeﬁa?@ré&fpebhﬁénit}ﬁeecdh% Bﬁdiﬁp%f@ﬁngm ng
a process which is generally known in pharmaceutical art

Phar maceut i céereof with aespent te gartbin Iﬁu&lﬂleda@rcmﬁma@lmu@hs&t&mlubiﬁfy\ﬁha any
5 desired suit bIe nme cal

d
Subt i Cqual PO B Hae e b BRER of ¥ inPEiior, rouever. e X ndlf
or transder mylide corf@shdi tPtheRasgaiRiedred basé Fsthixdtherdfut aneous,

i ntramygecul ar, intravenous or intradermal) nethods. Such
(brnulatlons can be prepared u3|ng all processes known in the

phar maceutic art..b mi ni n e 10 _act.i

ot edi ont | wheHTERUSHSe 6P eREREBGrutcE) deloRfpld Faseladlial Salte onthe
formul ati ons cepppuadsfoPthefetmuds e friid With BfNaer axdiRts] Sidhr &¢ as
separate units, such as, for exanple, capsules or tablets; 15 powders

or granul es; a&@ltmmﬂga@d aﬁ@@p@@@mn‘gews ELelvcuy aminasn Pagfiesiegsmetals
liquid edl | - | si ons
or et & 1 s pORRAT tac e, BRBMesi R ARY M b el Y Cce
of oral adm ahstesihieoN N’ndubéﬁz;ﬂ@trhme(mfedaarhmbl ehloroprocaine, choline, di-
ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

20 The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-

( . tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-

25 ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.

30
If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
the invention also encompasses multiple salts. Typical multiple salt forms

35 include, for example, bitartrate, diacetate, difumarate, dimeglumine,



or- capsul e, the active-ingredi ent conponent can be conbined with an
oral, non-toxic and pharnmaceutically acceptable inert excipient,
such as, for exanple, ethanol, glycerol, water and the |ike. Powders
are prepared 200%%9”“ ng the corrpound to a suitable [td'lr?ﬁpz%h(ﬁ(ﬁl and
mxing it wwth a phar maceuti cal excipient comm nuted in Sl mF ar
manner, such as, for exanple, an edi br&’carbohydrat e, such as, for
exanpl e, starch or mannitol. A flavour, preservative, dispersant and
dye may |i kewiprwsphate, eisodiumadChibydiashicride, pubthis sdndlyiniendpdrto mgpa
powder m xture as descri.bed above and filling shaped gel atine shells
therewi th. G?%edﬂtasreéﬁbcqoubrlcants such as, for exanple, highly

di sperse silicic acid, talc, magnesiumstearate, cal- ciumstearate
or pol yet hyl ene gl ycoI in solid form can be added to the 35 povvder
m xt ure bef oMdith FregardItpithat Yptadaabare, itxadi ke aeer thaithe expEisgisin IphaF-

car bondt e B oa08rHe SR Rseo Bt e SSHCEaEIHh < kb mean

added in ordeh édtlve%f@ﬂﬁéﬁthm[@v@bﬂn@ﬁsés hycophipduiR] oRHEGarmaBntin ahd er
t he capsul e has been taken. In addition, if desired or necessary,

sui tabl e bi ndre of paeof daselsanrdPatieiar if this sgit dens impatieimpeyedyes
can |ikew se gﬁgrgeﬁ&%lﬂgﬁ@ F'og} 'rpé oh % %Neufnghedigm #o?’%greg'\ﬂi I free

i ncl ude star at'l ne ura sugars, exanpl e

gl ucose or bébren bﬁﬂi@éﬁivesm?ﬁcﬁeﬂﬁrcﬁ amdﬂhérgamfmmwﬁthe@tcmf@hngred@nt
synt hetfpc rubber, such_as or ex acacia, tragacanth or_ sodi um
g ginate, ca#§8§hﬂ@é|ﬁflebéIHh@F@@éeUfﬁﬁﬂ”yaCﬁ?P@b aﬂ/&fm olfhgeactivend t he

I"ke. 10 The; rﬂlfB&feﬁ?Béﬁ afst® ro'vﬂietlfﬂ?ss ﬂ/%siﬁgf‘eaf: igicy H%gﬁrgfjﬁm?%t

ol eate, sodi u stear sium s eara enzoa sodi um

acetate, sodidegired Ipharmdeoleindtlct popertyevhidhé did siobhegs aatlier »andlomhe
w thout being restricted thereto, starch, nethylcellul ose, ag
bentonite, x&ZMERRAVEFPRFIHV] REUPPER onhe PhaMmaBh&Naas of H?'?rﬁp‘a‘{%d

oY, o 5exa”ﬂlﬁedi%?%h'r89p Raw\g%?@g&%%mca&g%mﬁm n eg rant and

dry-pressing the mXxture |ng a Icant an
pressing the entire mxture to give tablets. A powder mxture is

prepared by g xi.ng the ound ¢ uted,.in a suitable manner with
D 0 - uemt THE 18Veriin FAERTE0 (RS ABGURHICAR Bt qTORT NG Shiecist Ane

bi nder, suchgg uharof%émnﬁhla%hEﬂ??%ﬂ?x\é'c@Sﬁéé#yQ&%blé‘é‘al% GitBhfors
gel ati ne or polyvinyl -
20 and stereocisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

( Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per

25 dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,

30 or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or pari-dose, as indicated above, or a corresponding fraction

35 thereof of an active ingredient. Furthermore, pharmaceutical formulations



pyrrolidone, a dissolution retardant, such as, for exanple, paraffin,
an absorption accel erator, such as, for exanple, a quaternary salt,
and/ or an absorbant, such as, for exanple, bentonite, kaolin or

di cal ci um phosphate. 25 The powder m xture can be granul at ed ba/
wetting it wiYA29RNHEer, such as, for exanple, syrup, RGAFHOPNEEE,
acadi a nmucil age or solutions of cellule&28- or polyner materials and
pressing it through a sieve. As an alternative to granulation, the
powder mi xt Ubﬁtiﬁ@@yﬁtﬁcé#betm&g@@ﬂ i@ Bl prbeésowRRANS Generlly Kinviwidn

| unps of non-uni form shape ich are broken up to form granul es.

The granul es therhBenacenticehad by addition of stearic acid, a
stearate salt, talc or mneral oil in order to prevent sticking to
the tablet casting noulds. The lubricated m xture is then pressed to
gi ve tabl et s PhEMMacecticalidsn Batiass 648 beGdaptéd foristeinistratioa air ahpo be
conbined with a free-fl ow n&]@ignert exci pient and then pressed
directlyy to geviked spitaple methesuforcn@rpladysual imauding oGoahoraudn-
PCT/ EP2009/ 0 7 0 n ' : - SS|

transparent SPepstal pHSALIARA Pebiurty Mol o3 Irariderma.

seal i ng | ayewagmal ay parevitersill jacludngpsnlbeoeinetise int@imustithrainidaeefous
| ayer of wax may be present. Dyes can be added to these coati ngs in
.5

order to be &biEradsraialEeEtindsabEchiemdations can BaPrapaEgdISHg #
oral L) aul 00 proidteS Sl in@ha BRaAnataliich SR by 5 BRrNd, Eibiniy 1A

be preygpared in't ormo age units so that a giveh quanti
¢onpri sés a pctve spredibnbwithribe ekcipfert(sd oc adjuvant{s). Syr ups can be
prepared by dissolving the conpound in an aqueous solution with a
suitable flavour, while elixirs 10 are prepared using a non-toxic

al cohol i c Veﬁh‘éh%ac@Hﬁ&ﬁ'?éﬂnﬁlﬂéﬂfﬁ‘g@é‘pst%laggg ﬂaz abRfniYafbs BN peon of

the conpound in a non-toxic ve sers and enulsifiers,
such as, for adruniptered estempdrateathiiss setheas yfor akamiptd, capadies or tablets;
pol yoxyet hyl ene sorbitol ether reservatives, .flavour additives

such as® 15 PEWIEISApEEN 'GQfLWPﬁ? OFSUSBENSIQDE L AdUGRiS: VHprsagpeous
sacchar i n,_0liq@8eedibR! foahi<bPloaPRSSRNBE ilAhckEiduid Bmukitnd bkew se

be added. The dosage unit fornulations for oral nistration can,
if desired, baterd-ahligpdehatlsidnén mi crocapsul es. The fornul ati on can
al so be prepared in such a way that the rel ease is extended or
retarded, such as, for exanple,

20 Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for

( example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a

25 . . . . .
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

30 Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the

35 powder mixture before the filling operation. A disintegrant or solubiliser,

such as, for example, agar-agar, calcium carbonate or sodium carbonate,



by- coati ng or enbeddi ng of particulate material in polyners, wax and
the 1like. 25 The conpounds of the fornula | and the salts, tautoners
and stereoi som ers thereof can also be adm nistered in the form of

| i posone del iwghypory¥sust ems, such as, for exanple, smallpapipRiBbo s
vesicles, large unilanellar vesicles a mul tilanmel |l ar vesi cl es.

Li posonmes can be forned from various 30“phospholipids, such as, for

exanpl e, cholesterol, stearylam ne or phospha- tidylcholines. The
conmpounds of M@klkeyyisabe addachin¢eesty iprove g Axeitabiity o the Bedem

35 ers ther e%eﬁtaéhe?ltﬁé? CQ&R@%LH%\%B% Jfé%ﬂg nonocl onal anti bodi es as

I ndivid- ual carriers to e compound nol ecul es are coupl ed.
The com WD 2009/ 129905 PCT/ EP2009/ 002137 -31 pounds can al so be

| ed t | ubl e. pol rs as targeted nedi capent carriers. Such
pol yor . may TR AR oS f JFSiTSd RASBFReY: HOTRBIS PdeFs. g hahd i
pol yhy%%oxy p&@@ébf@é@%ﬂlﬂ &%Mﬂg@%&ﬁ@?’@l@eﬂ% b the mixture.

aspart &m dophenol or pol yethyl ene oxi I ne, substituted by
pal mi 5 toy[ SuidbabindeThmctolepsiarcts getagineunatucalrmmgardesucbuwgsl &t to a

cl ass of biodegradabl e pol yner ich are suitable for achievin

Contr ol e r SRS, PCott b abss! shcSielit SRHE (a e ade At

pol y-epsilon RIH X YE | | S,
pol yacet al s, aggﬁ/@?ﬁm@?g{;r ans %E@I ycya%‘%é%?ﬁéa'?gasd%rﬁﬂiéggs PﬁLed

or anphi pat hialginates kadupymetieylcelbfosk) pojdtingens glyebhmexesuand éhe like.

f or mul 40i ons —adapt ed f.or transdermal adnd nistration can be ,

o ni ot er od 106 PheauR aert T RiEeTasdtis Togns e SeflolBte. sodiym, 1
15 the epi desfgraff, Mmikhdsighitedtate, Bddfum bRhz83@Mb8iunt BEe@Fd, isvlium

i ngredi ent can be delivered fromthe plaster by iontophoresis, as

described i nchleonigezand ther like. iThertisintegrentsiinelldRawitouibei Bstrided
(198 20, PRGBS AR et RTRSNAGH, AP0 SEPUE oot e,
| oti ond5 powdeetabk®d Hid itfulatBa By sor d@hiple; wing AP S rsmpiurel | s.
C For the treatnent of the eye or other external tissue, for exanple
mout h granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
20 diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyi-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
( absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
25 The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tabletting machine,
30 giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
35 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



25 and skin, the fornulations are preferably applied as topical
ointnment or cream In the case of fornulation to give an ointnent,
the active ingredient can be enployed either wwth a paraffinic or a
wat er-mi sci b m base. Alternatively, the active ingredient can
be fornul at eﬁ?g‘g"gﬁ%"’% creamwith 30 an oil-in-water cridaitae%k
wat er-in-oi |l base. Pharmaceutical fornul3ft- ons adapted for topical
application to the eye include eye drops, in which the active

i ngredi ent i grattatdy eddoyr-prassignsteds. Airansparentiof 8phque protective iager
particul ar an agueous solvent. WD 2009/ 129905 PCT/ EP2009/ 002137 _-32
Phar maceut i c&PN$IgHRG 048 hedaq gaplingllaysr. & lRyeeaf sugas arealyrear matena

th : | i cal
Formul at 1 ons Pada0REE AT oS ey R (HeCeb HhRUTAYE BHET TRRNE 07
i n the form cbaingpivsorder tebe abletrediffereritizte etwedn diffierdrtrdushbgeiumits.

adapted for nasal admnistration in which the <carrier substance is a
solid gonprise a coarse powder having a particle size, for exanple,

in the range ' ' ' | O :
| i ch St o) MR RO, RIS, SO SPRLES ohd s R i bR
passages fropatedonthai foen of dosageiungs sbhehpbagieenhplahtity csmptises here-
nose. Suitable formnmulatio for adm nistrati on as nasal r r.
nose drops. wePRCEA AR Shine Bpripoind, Bufibs hene pikpeced B fRsciing
active-ingregiepdbmpoLiHliiRBh dduebis WlBfonitlPhlsuitBhRY ABGRIMIWEIR elixirs
formul gpi ons adapted for adm nistration by inhalation enconpass

{inely parti e® prepatediusing a mosttexicwicaiolicarhinte. Fuspeasesinan o for-

various types qof, pressurised djspensers with aerqsols, nebuylisgrs or
nsut - 11 2t orulatel s AbERTn ot B ARmRSh ) 5 A8hTaRe vEP R ol TiSers
adm ni strati gAd&MulBRierfTichi 4% esraskamsplBeaddk)iBfed fsBSRAMA alcdHRM BN

gel s, pastes, foans or sprag_ 25 fornul ations’ Pharnaceuti cal

f or nul at i ons patyapyeittyleme subieltaihers, pirranvativest flavourasdiives, sugheasis

dant o, TBar't ofd RYEYE: PebPTTbL LAt ablel Re B s setef R vtesic
formul a ti onaftHicls RieEshdrs aindnthe Ikt Bar likevibe @@ sddddie recipient to
be treated; and

The dosage unit formulations for oral administration can, if desired, be

20 encapsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the

(. fike.

25 The compounds of the formula | and the salts, tautomers and sterecisom-
ers thereof can also be administered in the form of liposome delivery sys-
tems, such as, for example, small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from various

30 phospholipids, such as, for example, cholesterol, stearylamine or phospha-
tidylcholines.

The compounds of the formula | and the salts, tautomers and sterecisom-
35 ers thereof can also be delivered using monoclonal antibodies as individ-

ual carriers to which the compound molecules are coupled. The com-



agueous and non-aqueous sterile suspensions, which nay conprise sus-
pensi on nedia and thickeners. The formul ati ons can be adm nistered in
35 single-dose or nultidose containers, for exanple seal ed anpoul es
and vials, in freeze-dried (lyophilised) st

only the S s O o BeT Epobe) 000155 - o5 HertikBRod fidisr
sterile carrier liquid, for exanple wat &t f or i njection purposes,

i mre- diately before use is necessary. I|njection solutions and

suspensi ons Podndpsesdise basevpleshiosalihlia polenesagiargetadveedicamant d

that i adach S SuehBoBRls Al Ertdkabs paburhEREETode B kaent s,

the formul at icepslyfmst, pb@ﬁy@@%ppﬁo?ﬁlrﬁéth@bry@é}ﬂMo‘@héﬁ@labolyhyﬁhﬁ(yeﬂrfw
wWith respect to the particular ty EL&I formul ati on;
enehp

exanple, f oraﬁ-aaa@mbd@ohﬂﬂqk R aplye x¥ide polydysine, amshttg@d va*mhay

conprise fla i

conpourd of E‘?P;'Q?%?%r ghﬁ%gé'ggar@%%%w%&ﬁnﬁ rgo %O%gﬁ’g@tbnél ncﬁsaocL ng,
for exanpl e, biduegrgdalsiapoNghahtwhithtare slifableiforhchibtisg poeablied release
condition that requires treatnment, and its severity, the nature of

the fornul at P68 raﬁarqaﬁ@nﬁefpﬁ@aampieaaﬂmcg@ esid, Hely-epsilonscanretactans; el y

determ ned b t

amount of & SSMIAISOBLLAR 4R Ry tindtRters BURHE ol PoBLlBodEyrans;
neo 20 pl astpoly@yambdir;ryfawS awamsslmbédmr amplipesthic edlccopoipnetssof
generally in t range fromO.1 to 100 ng/ kg of body wei ght of the
;é‘ci pi ent ( gﬁ%er day and parti cularly typically in the range
fom1l to 10 ng/ kg of body weight per day. Thus, the actual anount
per day for an adult mamral weighing 70 kg is usually between 70 and
700 ng, wher E’Mhhacaukbmﬂh‘omﬂaﬁ:ﬁwdaadaﬁeﬁribstrammérersal adminﬁgtratiaﬂmsan per
day or usual in a. series of uch as exa

three four. bEAdGItE r%@)aﬁj@ﬂeﬁ e lasiars i ataiesh Closs PRty
the sang. An i t f

physi or(ggi cal’[ﬁégﬁtﬁ?}ﬁ% ona it inear]?l T;EZU% ﬁge%%%nﬁhéééﬁgﬁépﬁgedle toan
the 30 fract berdemi/etddefremrthetplaﬁeahpmﬂto@ﬁorebts esmaeuminbchnfngﬁmarab to

the inventi Operms in Pharmaceutical Research, 3(6), 318 (1986).
20 Pharmaceutical compounds adaptéd for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth

25 and skin, the formulations are preferably applied as topical cintment or
cream. in the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

30 an oil-in-water cream base or a water-in-oil base,

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

35 in a suitable carrier, in particular an aqueous solvent.



per se. It can be assunmed that simlar doses are suitable for the
treatment of other conditions nentioned above. 35 The invention
furthernore relates to nedi canents conprising at | east one conpound

of the for WI"@O?E%Q%‘&% 0phar maceutically usable salts, t[%ﬁ}?f‘iﬁﬁﬁoom7

2009/ 129905 PCT 02137 -34 and stereoi soners thereof,

i ncluding m xtures thereof in all rati 082 -and at |east one further
medi canent active ingredient. The invention also relates to a set
(kit) consi sBhagmacediigal fateulptiensadapted (fay topical epplicatios intbamowh a

conmpound of raula l d : [ 18- | cally usable salts,
taut oners an%ﬁg?éj%gggé%@gt é%tg%?aar}%f)ié%%élsﬁw ®m xtures thereof in
all ratios, and (b) an effective anount of a further nedi canent

active ingredient. 10 The set conprises suitable containers, such as
boxes, i ndi vird@mageutica formyatiensprdapisd frewctatisinipistighon cagrbe

| i v _ , e Poibe.
ount S o BaasRReain i Bl A be R of SRR, TR ot el 1y

usabl e salts, tautonmers and stereoi somers thereof, including

m xtures thereof in all ratios, and an effective anount .of ~a further
medi canent a ?\a&r@apﬁ\jﬂl%ﬁiﬁ@mulaiﬁow adapigf jegnatal agspnistratien i whigh tHe

noredients PRI RURSRHRS 3 BN, SRR TR g IRt
tyrosi ne ki naize, &5 éxaledindthe easgs 20 Bfseictossasisish inatimitestehad in
prolifdpatio scyl arjsation (or

of tumour cells, . pathol qgi cal neav
éngi ogenesi sﬂ"waéwemfbw@t%ﬁ%g t@?‘%ﬂm’%-g‘b’ rapid; 'Bﬁ@@%’ﬂjl"@,t dif

neovascul ari ' ' ' [ fv i

degener at i onﬁgﬁﬁéﬁ?@%?bgﬁﬁ%n ﬁgﬁm@ itgﬁ?’?’g"ggff#‘%&ggog?g‘?w nose.
rheumat oi d aSuitablel formnthtiohe foi administrediopraseasalispranoi ooscedopspaits es
the use of th ounds of [

accept abl e sQﬁiﬂ@? %iCQer\yéygépat?'ﬁg%&P%udﬂ%S{ 'ngi%reg% sQutdhsh 'Y

15 water or oll.

Pharmaceutical formulations adapted for adminisiration by inhalation
encompass finely particuiate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-

20
flators.

(' Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

25 formulations.

Pharmaceutical formulations adapted for parenteral administration include

aqueous and non-aqueous sterile injection solutions comprising antioxi-
30 dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated; and

aqueous and non-aqueous sterile suspensions, which may comprise sus-

pension media and thickeners. The formulations can be administered in
35 single-dose or muitidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (lyophilised) state, so that only the addition



preparation of a nmedi cament for the treatnent or prevention of
cancer. 35 Preferred carcinomas for the treatnent originate fromthe
group cerebral WO 2009/129905 PCT/ EP2009/ 002137 -35 carcinoma,

urogenital tra %&%ﬁrm poma, carcinonma of the lynphatic s s,l'g er‘QP
st omach carci'h F%?l"?/ngeal carcinoma and | ung carcino BP0 ORLEY

group of preferred forms of cancer are-@8nocytic |eukaen a, |ung
adeno- carcinoma, snmall-cell |ung carcinomas, pancreatic cancer,

gl i obl ast onaef tie srdildbteait iiqaidc forexampé swtenfoo injestiedpipotes, insee-of
t he corrpounds according to, daim1l accor ding to the invention and/or
physi ol ogi cal |'%Ieb(&%°9f%$% IssRggassand @spﬁowa@@oe%an@@nsp@fasmﬂ%pre—

preparati On\M‘i]’JI C%d FEQL&AAEALe With tﬁ@?ecf, ca%‘ggj.g ar%'bguccﬁfro%eﬁéh%g)c%d@rs

di sease in anglr ogenesis 1s | di sea

whi ch angioggnmaﬂesa@dnabkﬂaaled is an ocul ar di sease, ¢ such as
retinal vascul arisation, diabetic retinopathy, age-induced nacul ar
degenermati on and the |ike. The use of conpounds of the fornula I

and/ or physi (Ptl %ithé’u%ﬁ%& €@n a%@lg;[ﬁﬂ fosthabhosslpsiGia \)}‘eﬁ{e‘ﬁ%né r

t he preparat| for t treatment "or prevention o
i nf | anmmat or y canstitasats, dhe éorfralldtons mby mlscheomposp ether ageetpuasdin the

B T

sensitivity ?&ﬁﬂilh%h@ﬂtﬂl%é§dﬁ§ble°ﬁo$%r&m§r%ﬁgn'nﬁa} 5@mPﬁ§e @b-t he
conpoungs of the fornmula | and/or physiologically acceptable salts

nd sol vat esvohes.eof for the preparation of a nedicanent for the
treatment or prevention of a tyrosine kinase-induced disease or a
tyrosi ne ki nase-induced condition in a manmal, in which to 25 this

nethod a t hew\aﬂh@v&p&ﬁicbw éFféewel é(l?loéﬁf’@ﬂé c@fnp%uﬁ@rﬂﬂh'é‘%rﬁﬁﬂé”l Gbﬂ@n@l@
the invention is admnistered to a sick mammal in need of such

treatment. Theé nhmb@p@ﬁfaator@mud:&garfoegxmplﬂ thergoe andhweighleet thec
W ¢ nout Sundu8nralo e igioR S et R el kst v
use conpoundaaffretdighé @srmutttich And ek ﬁfetl@cb’t!’éf ateEhisation, ameasiuapl e
salts and solvates thereof for the
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of neo-
20 plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of bady weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
( weight per day. Thus, the actual amount per day for an adult mammal
weighing 70 kg is usually between 70 and 700 mg, where this amount can
25 be administered as a single dose per day or usually in a series of pari-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the
30 fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

35 The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usabie salts, tautomers



preparation of a nmedi cament for the treatnent or prevention of
retinal vas- cularisation. 35 Methods for the treatnent or prevention
of ocul ar di seases, such as dia- betic retinopathy and age-i nduced
macul ar dege i re |likew se part WO 2009/ 129905
PCT/EP2009/08§?%@bﬁ?%ggof t he invention. The use for thé“%?%%?ﬂ%%?ﬁgr
prevention of inflammatory diseases, st as rheumatoid arthritis,
psoriasis, contact dermatitis and delayed hypersensitivity reaction,
as wel | as t Radistegaiggimersythprasfeinelugindmixtumsdhpeadion aliirakos, eohathe
group osteos thelt ) I 5 likewi se falls
within the s?%%g%%Pi@ﬁéggﬁg§@%¥£éﬁv2%@?&#ﬁ%$ka ‘expression "tyrosine
ki nase-i nduced di seases or conditions" refers to pathol ogical
conditions that depend on the activitg(of one or npre tyrosine

ki nases. Tyr dsierBvRitRisasodplates taip sebtkity copsipiing pbeenarajmpacks Pt e
e el T8k SEORREIA g e ugb et AV Pham

activitdes, ing pro esion an g on and

di fferentiati on. cButiesiyamsaids ogitsittactomers andysteioisoémnsahersns| ingiudy

i nclude proliferation of tunour cells, pathol ogi- cal

neovascul ari sat i 19 Mg BRRAIN eH&alieswt h of solid tunours, ocul ar

neovascul ari sati gp4(di abetic retinopathy, age-induced nacul ar

degenera 15 tion and the like) and inflammtion (psoriasis,

rheumat oi d ar{bir iahi effetige tameouritidf @) furthb e meaigzaonactsactive titngretimmiul a |

can be1@dm nistered to patients for the 20 treatnent of cancer, in
articular fast-growing tumours. The invention thus relates to the

use of CO”DOWE@%é?fch}?risfe%réﬂi’thBlé corftﬁiﬁers?][é% _ %ﬁgﬁ?lﬂd}himtﬂo@tle&

salts, tautoners and stereoi soners ereof, inc ng m xtures
t her eof in ablagsariamspolles. Theserrapurfar esample, zomptisesseparatesarhor t he

treatment of diseases, in i.ch the inhibition, .regulatio d/ or

odl at 1 on oPOK[RaS8ca COREDR ARsHRAN B AR ot B0 of tieufaulay

gi ven here t9aNBlorlghaR®RceufibiIfRE8IELHAR, tSutdmeds ahl sidiRolsdmdrs

conpounds of the formula I, and pharma- ceutically usable

derivatives, t!weoéplza@udlng rsixturesitkereef i alheatiosf , i ncl uding mixtures

thereof in alalndraéﬁt effSctive amount of a further medicament active ingredient in dis-
solved or lyophilised form.

20
USE

The present compounds are suitable as pharmaceutical active ingredients

for mammals, especially for humans, in the treatment of tyrosine kinase-
25 induced diseases. These diseases include the proliferation of tumour celils,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation {psoria-
30 sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-

mula | and/or physiologically acceptable salts and solvates thereof for the

preparation of a medicament for the treatment or prevention of cancer.

35 Preferred carcinomas for the treatment originate from the group cerebral



35 WD 2009/ 129905 PCT/ EP2009/ 002137 -37 for the preparation of a
medi cament for the treatnment of diseases which are influenced by
I nhi bition of tyrosine kinases by the conpounds accord- ing to Claim

1.5 Particulﬁbzﬁgﬁ%ﬁ,ggz??gai s given to the use for the pﬁ?ﬁﬁﬁﬁé@ebjf

a nedi ca- nent tment of diseases which are influence
inhibition of Mt kinase by the corrpou@@s according to Caim1l.
Especial preference is given to the use for the treatnent of a

di sease wherc@réinemai seeganitastractsegreinomarsarcingnatidhes binphatisnsystemns

preferably s f he,_ar o f_tumurs qf the .lung, npus
Eoi thel tum - SkanaR sabd e B Rorar iR g idyad Sromdtid: A3THRRR k.
t he oesophagygoup beprfened folnie of Garicdirére idhddjtie s dkdemib Nenyiageho- 15
the brain, the prostate, the urogenital tract, 'the |ynphatic system

the st omach Cardnema; fEallgajdsng TaCinaNas Raneseati earfogr gliwblastemas

preferably 5%%%%895{6&%5% group lung 20 adenocarci nong,
smal | -&el | | 4ng cdarci nonas, pancreatic cancer, glioblas- tomas, colon

car ci noma andhids eastmpasseddthe Ucedfahe rompauriderddeerding o dialenit o
the use for the treatnent. of a tunpur of the blood and i nmune

system pref écapiding & thejpvention aedor shysiologiaally agserlablersalts 2nd APk he

group of acu | {H%alzr%g r Ol | - ' e
| ynphatic le&%g%ﬁg?%ﬁﬁy gr chr %{aé y%é}e{az%r@%r%géﬁ]fhg tifé%?e&'t Oq(b%
di scl osed compnﬁmlsfafdi$é1=.&3efinwubhahgm@nbsiswiTpEﬁted_ed in conbi 30
nation1@ th gf her known therapeutic agents,, including anticancer
@ents. As %é’ég %5&8@?5%@%&*}@%%@@%&&1%@?1@ ip @ne@dan ¢sgase.

e eun o 831 AT Rt 2R 4G M 891 B luckbinaculr
PCT/ EP2009/ Odeg8ieratidd arttetherliiie: cancer treatnent defined herein nay
be applied ha uss%I i éohrSBS‘Ede of the formula | and/or physiologically acceptable

15 salts and solvaies thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

20 sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or

physiologically acceptable salts and solvates thereof for the preparation of
( a medicament for the treatment or prevention of a tyrosine kinase-induced

disease or a tyrosine kinase-induced condition in a mammal, in which to

25 this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can
be determined by the person skilled in the art without undue effort.

30 The present invention also encompasses the use compounds of the for-
mula | and/or physiclogically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

35 Methods for the treatment or prevention of ocular diseases, such as dia-

betic retinopathy and age-induced macular degeneration, are likewise part



or- may involve, in addition to the conpound of the invention,
conventional surgery or radiotherapy or chenotherapy. Such
chenot herapy nmay include one or nore of the follow ng categories of

anti- tunour vagenisazedes (i) anti PCT/EP2009/002137
proliferative/antineopl astic/ DNA- damagi. % agents and conbi- nations
t hereof, as used in nedical oncol ogy, h as al kyl ati ng agents (for

exanpl e cis- pI ti Carbo latin, c cIo hospham de, nitrogen nustard,
mel phal an, g’r‘%éﬂ\'ﬁﬁg?[‘ BRI 588 v eafrﬁ%tmem g5BiRVeRtpn of nflammatory

ant i met abol i tcﬁs%as(egoéu %H’l fdl& Qhﬁ iffs p%%ﬁga@;sc&lutﬁef QR At HReS
| i ke 5-fluorouracil’ ur ratltrexe et hot r exat e,

cyt osi ne ar aldleta;@ddwpdwmmmyrreac?md asgmlaltﬁsalm geatm@mttdrtp:g?emtion of
antibiotics (for t hr cyc i nes ike adria eomnycin,
doxor ubi i n, DORETAOHIESSTT RS SroLP PolePaBIcorH, OSiaaiy i ang Nokes
dact i nomyci n Raghs falls AR Mk sc @tdfrfh%wréé‘erﬁl%@r& off or 15 exanpl e
vi nca & kal oi ds, like vincristin vi nbl asti ne, vindesi ne and

vi norel - bind, hezexpression diyjosing kinasedhdacet! diszases e conditqus"sefers s e

Lo sy e, ERSURBPLSBRRIRERL R4 80 LBS ackih"o b 7 vl BfSane

cel | - di ff er eRjriadesNTyRBATY KnbEes emﬁbr%ﬁfémy%r%durécﬂ%%rﬁ&éa% @hélsfgd
13-cis-retinoic aC|d and fenretinide); (i f) cytostatic agents, sucCh

as anti oest r bgkliangduntiompathweys aﬁﬁMaﬂ@ty 0 Qeeblutama‘céwbes,rlacluﬂirfgem@hf-

Sormr e v BEt SR A B8 Y P P80 ISR SR &tk
fTutam de, niwittigrosiee amésémnﬂtﬁn@m@eqsr@nm@t)on éﬁﬁm@nt@qg PathBlogt-s

or LHRH agonists (for exanpi e goserelin, leuprorelin and buserelin),
pr ogest er one§al RegvaseHasisation faitremoigsethe erpwita ob selichBEn o eeular s

i bi <t or s gpre AR Blabelb et oL B PyBo Al i R "
whi ch 118hi bi tionamdehedike) ahd wRinMatibn (pLorRId, eha@hatdi®@arthrifé ahaake
inhibitors, |jke marimastat, and inhibitors of urokinase pl asm -

nogen acti vaf"éﬁ) recept or functl on); (iv) inhibitors of growmh factor
function, for exanple such inhibitors 35 include growth factor

anti bodi es, growmh factor receptor antibodies (for WO 2009/ 129905
PCT/ EP2009/ o%ﬂ@@pmprdbeéom@aArWh he adpinisieresbpypaticnds foniheab

[ Her cept | N TM 80 AS @kt in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula |, and
( pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios, for the preparation of a medicament

25 for the treatment of diseases in which the inhibition, regulation and/for
modulation of kinase signal transduction plays a role.
Preference is given here to Met kinase.

30

Preference is given to the use of compounds of the formuta |, and pharma-
ceutically usable derivatives, solvates and sterecisomers thereof, including

mixtures thereof in all ratios,

35



erbbl antibody cetuxi mab [C225]), farnesyl transferase inhibitors,
tyrosine kinase inhibitors and serine/threonine kinase inhibitors,
for exanple inhibitors of the epidermal growh factor famly (for

exanpl e EGFR i yrosi ne kinase inhibitors, such
N (3-chl oro- ﬂf@%dgi%%ﬁgnyl ) - 7- met hoxy- 6- (3-norpholi nog]fc()T&)l;g)??gmm‘”
qui nazol i n-4-anine (gefitinib, AzD1839Y3/N-(3- ethynyl phenyl)-6, 7-bis
(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib, OSl-774) and

6- acryl am dof®r fhe-rieparaiion-of aumegissansnt) forthedreaimsing (of diseases which

pr opoxy) qui n Licn-4- am - 10 , i.ahi bi t he
10 pl atelet- e?i'ﬁ@&ﬂgrg?vaﬁn%ggfobr&ﬁgrrﬁ)sf'@é %hagé%lw i@%ﬁ%&ggphﬁ# %F?%rrdé
of the hepatmgid €lagimoit h factor famly; (v)antiangi ogenic agents,
such as those which inhibit the effects of vascu- |ar endothelial
grow h factor, (for exanple the anti-vascul ar endothelial cell 15

h . t ! _
Those @ scl odht MApEIHEXes i VB taNE REp folhe e ERRIBHT RHFe R
97/ 22596, \\OneSHtIOOBE: trinasht 32 Bbased WARIDBIELPEESNCENBy irtribition afls

that work by other nechanisnms (for exanple |inomde, inhibi- 20 tors
of integrin A(?F(’tg%“?%léﬁ CRAROHRYS 8sediNg to ¢MiM essel - damagi ng

ts, such i 56l j
Dt er nat  onal parenD GerTiE b oneh s B ebR KR pERt s
00/ 41669, \OWDIEre 222 disedle 0 AGHI8 dumodr, WO 02/ 08213; 25 (vii)

antiseri@e therapies, for exanple those which are directed to the
Cargets | i sted above, such as I SIS 2503, an anti-Ras anti sense;

(viii) gene trh@rs%qﬁp tgggmsc %Terabﬂ%él@&‘%&fr&rﬁrthéﬁgdr}}tﬂ §55té|ﬁ{%flfr9%?ﬂ‘?‘e§

for replacenent o rant genes, such as aber or aberrant
BRCA1 30 or \BRCARLaEDBEREiRehendihaebladder thy storpach, dhagidrieysapihead

hes, h h i t 0Si Ny i t hynj. di i
or P bact ot i 316 Mk, SRl s eV elbu S dhe ITEShe. 1Ee el ng
pat i entfs5t ol efB/I% theGiiBSREdIRRERY, Sgénifa@i%ef,*ﬂ% AYphatidCdy s, the

0
mul ti-drug resistance gene ther- 35 apy; and WD"2009/ 129905
PCT/ EP2009/ 08fomaach and/or the larynx.

The solid tumour is furthermore preferably selected from the group lung
20 adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

C Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
25 selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-

30 nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent” relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-
cer.

35



(ix) i mmunot herapy approaches, including, for exanple, ex-vivo and
I n-vivo approaches for increasing the i munogenicity of patient
tunour cells, such as transfection with cytokines, such as

i nterl euki n 3yohijoatdsdslki n 4 or granul ocyt e- macr ophage wolFY09/002137
stinmulating factor, approaches for 5 de%geay ng T-cell anergy,

approaches using transfected i mmune cell such as
cyt oki ne- traqsfected dendritic cells, approaches using cytokine-

transfected tiieoRpt- %meﬂtreffé@enéﬁaf"a%h%%&ame AgPYe aS e Irepy
anti- bodi es. or%ﬁ’eﬁ%%dir?ég@ﬂ d;gﬁ%%c-)rlﬁﬁbﬁn&o?ﬁ{eo vah orfh%fn?éﬁf?n(lgj al

but not exclusiv e co oun

|. Table 1. sﬂﬁge@Wk)ylradilnﬂgaragyent sh@mothmbpﬂﬁmfh cleemom%apy\may include
Busul f an Procar bazi ne 4fosf m de Alt retq%gg?# phal an Est ramusti ne
phosphate HXR&EHRItRYTEE! i TRECHIDEAate gRit - ttFHPHE 8988t r ept 0zoci n

hi mbuci Iy T
Pl at 1 nom agenls O ool B R R AR D NP Y naBg S Bl oyl
Spi ropl ati n nabtiaps theraof, Ast wses) in médlcazmmqkpgu _Isallbhtasmlla_s,t!aRmr;%%ents
Sat | ati h Tet t m platin -
Cpropati n (B FHaRIRIe SRHERe CaBapiain o ClosTiasp BRBy-e ApTaasibn At s )
30 Antinet ab@rﬁélbﬁélaﬁzéﬁlb?dé?hﬂ@cul-r%%glﬁhan@?‘F@hlﬁré%%agf A% IRes

Capeci t abi ne Deoxycof or nyci n
(for example antifolates such as fluoropyrimidines like 5-flucrouracil and

10 tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomyecin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for

15 example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,
topotecan, irinotecan and camptothecin) and cell-differentiating agents (for

20 example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i) cytostatic agents, such as antioesirogens (for example tamoxifen,

toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
C downregulators (for example fulvestrant), antiandrogens (for example bi-

calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-

25 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 Sa-reductase, such as finasteride:

30 (iir) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv} inhibitors of growth factor function, for example such inhibitors

a5 ~include growth factor antibodies, growth factor receptor antibodies (for



5-fluorouracil Fludarabine Floxuridine Pentostatin
2- chl or odesoxyadenosi ne Raltitrexed 35 6-Mercaptopurine Hydroxyurea
6- Thi o uani ne Decitabine Su erGen WO 2009/ 129905 PCT/ EP2009/ 002137

- 41 Cyt ar abi neoghmfasmbi ne (Bi oenvi sion) 2-fl uor odesoxygyi/kshoteo02137
I rofulven (M3 Pharrna) Methotrexate DMQC (Hof f mann-La |datrexate
Roche) Eth n Ic idine (Taiho 5 Topoi somérase Ansacrine Rubitecan

hi b [ ' ,
(ol ey A B arteibhs f %&%%@2@%?“@%@5%% heditican
(Sigma- Tau) erhpl 4HHRe %e(l?maﬁib?%gl Ta| %n‘s@?&é@ ml'ﬁblto?set%mgmem'

| psen) 10 hydr oxycanpt theC| n T Topot ecan El sam trucin
(Spectrum [Bmas&zmhﬂmtets andeéﬂsﬂtr(m’enmle I@nams) inh{bitops Tar geampBNP- 1350

(Bi oNurreri k) . antr vus har r CK on

Rebeccamyci n '¥H W&L@%ﬁﬁ’b} H%g}”%ﬂ"gﬁ% V@fgﬁg ﬁ@%&samlly
BBR- 3576 Nov%?roaﬁt{ermﬁaé@mrﬁmfmgra%%g RQBVEHISr ol AGLIb YRR ARG/ €
antibiotics Azonafide Doxorubicin TAdriamycin) Anthrapyrazol e
Deoxyr ubi ci n 6@(&1&1mr@bolneomopvay)rqmm@zqimttbsome.(gefmenb BedMtB3M)i bi-(3-

Bl eonycin Su'eftl%}neylphenyl) 6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,

0SI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinc-
propoxy)guinazolin-4-amine (Cl 1033) ), for example inhibitors of the
C» 10 platelet-derived growth factor family and for exampie inhibitors of the

hepatocyte growth factor family;
{v)antiangiogenic agents, such as those which inhibit the effects of vascu-
tar endothelial growth factor, (for example the anti-vascular endothelial cell

15 growth factor antibody bevacizumab [Avastin"], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-

20 tors of integrin avp3 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;

25 {vii) antisense therapies, for example those which are directed fo the
targets listed above, such as [SIS 2503, an anti-Ras antisense;
(vili)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1

30 or BRCAZ2, 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-

35 apy; and
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The medicaments from Table 1 below are preferably, but not exclusively,

combined with the compounds of the formula 1.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethyimelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)

SM-11355 (Sumitomo)
AP-5280 (Access)

Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

B-Thioguanine

Decitabine (SuperGen)




10 BMS 247550 (BMS) BNP- 7787 (BioNunmerik) (_ . BMS 184476 (BMS)
CA-4-prodrug (OXi GENE) BMs 188797 (BMS) Dol astatin-10 (NrH) Taxo
rexin Protar a CA-4 (OXi GENE) Aromatase Am nogl utethi m de Exenestan

15 i nhi bitor g Atanestan (Bi oMedi cines) Anastr Y,

( Yamanouchi )%V(kgéorﬁ@g%g% Thym dyl ate Penmetrexed (Eli Lil I'%)Zﬁ@%%“gf{%d

(Exi mias) synthase ZD- 9331 (BTG CoFae#dr-TM (Bi oKeys) inhibitors 20

DNA ant agoni sts_Trabect edi n (Phar naMar) WMaf osf an de (Baxter

A uf osf am def (Baxter | nternglytaredine | nternati onaofdpbitici@Bivenvision)

(Spectrum Al bumin + 32P (| snfigp@deBaxyaytgine cal sitofufenUM®a@nSharrna)

06- benzyl guapi ne 25 Thynect gakimotiiewf oti cs) (Pal hggit YHokd_hhay i d

(Novartis) Farnesyl Arglabingghungol ogy Ti pi far@ hnson &
=fhynVEde (Fahb) V!

transferase Labs) Johnson) | Inhibitors | onafarni
al cohol ( DOR—Prough)—bBiroePharma) —30-—BAY-43—9006

I nhi bi tors CBI1{CBAPharrgm)-Zosugui-dar—Tarigul dapffxgwa)__-“
tri hydsochl of. %Re?'%@mfefaﬁq I y)‘d‘mﬁlﬁcfﬂﬁ) (Schering Adpulpiggand@asperGen)
dicitrate (VEPhBitprs 35 Wo 2008IUbign0s PCT/ EP2009/ Ioosiesam mesyiate st one

acetyl Tacedj naline (Pfizer)EtPposideyl oxynet hyl buDpaiiehié transferase
i n- SARA (Atpp Pharma) (Tit@eniodideors Ms-275 SdRrinemedGCHizan&ienex)

tide (Fujisawa) mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Difftomotecan (Beaufour-
7-ethyl-10- Ipsen)
. 10 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)

15 BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
20 Vairubicin Losoxantrone
Daunorubicin Bleomycin suifate
{Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
. Therarubicin Bleomycin A
ldarubicin Bleomycin B
25 Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini}
Porfiromycin GPX-100 {Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)
30 Antimitotic agents |Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
35 Vindesine A 105972 (Abbott)

Dolastatin 10 (NCI) A 204197 (Abbott)




Met al | opr ot ei nase Neovastat (Aeterna Labo-

CMI -3 (Col | aCGenex)

inhibitors ratories) BM5-275291 (Celltech) 5 Ribonucl eoside
Marimastat (British Bio- Tezacitabine (Aventis)
tech) Di dox (WORewukeswsf or
Trio in Vion TNF-al pha Virulizin (Lorus zbherapeu-
ene

agoni st s/ tlcs) 10 ant agom sts CDC 394 Oe

Atrasentan (
AstraZeneca |
(Ligand) 15
Interferon Dy
GW ( Progeni
Technol ogy)

vacci ne (Int

reduct ase i nhi bi -
tors Gallium maltol ate (Titar)T/Eembiy/bopis7
Revim d (Cel gene)
C. Endot heI i n- A re-

fbbot )y — Y598
Retinoic acid re
ceptor agoni sts
exosone t herapy
cs) Pentrix (Aus
Biomra) JSF-1
ercel 1) JRX-2

HEBAYVArRi-1550 Li Ma Ga
B@“} ors Oncophage Rrﬁ@%(%%?')sys
%Jiaidahn BASEY 20 AdepBbasiastineAd 4B
HAPRTICRAETA (AVERLSY ( Naphmwmacmm)drmaacer
TXIDWBES- Rentisy el i n ( B{RistravaMarPEP- 005

(Pepl i % Bi ot ech) BLP-25 (Bi :E!Mth)lon@Br(Najvavtw} vacZDERIR6( (BEtralMeMeca g)
(Progenics) |1 nmmuno) !3- Al et'higpoé@prtiatik) 25 IVEI iaE@:rPac\flﬁéﬁémEnﬁ )L
CLL-Thera (Vasogen) | muno)TR3go&A é{léﬁﬁ ne émpa and
Cestrogens Pjedni sone 30 anfg P fgfd @ﬁ@%ﬁ@g nﬁiena)
Met hyl predni sol one agents E)fu wﬁg%%g%gzo EdR{IEgl(BreSCEent
chlorotriani sene Am nogl ut e urlstatln PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
10 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
15 inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
20
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter international)
International) Apaziquone (Spectrum
(. Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O6-benzylguanine
25 Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
Farnesyil Arglabin (NuOncoiogy Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
30 BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova) trihnydrochloride (Eli Lilly)

MS-209 (Schering AG) Biricodar dicitrate (Vertex)
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| denestrol Leuprolide Hydroxyprogesterone Goserelin caproate
Leuporelin Medroxyprogesterone Bical utam de 35 Testosterone

Fl utam de Testosterone propionate Cctreotide WO 2009/ 129905

PCT/ EP2009/ 0 Fl uoxynmest erone Ni | utam de Methy e
Mtotan Di e%?g‘}tgl F%ést rol P-04 (Novogen) Megestrol Mﬁﬁﬁz‘ﬂﬁ&/&ﬁ%@
2- Met hoxyoestradi ol (En- Tanoxifen tre Torenofin Arzoxifen (Eli

Lilly) 5 Dexanethasone Photodynam c Tal aporfin (Light Sciences)

Pd- Bact er i ophdispoie beetyl agehtacetimalmeu(eficadher at ecﬁivalay#ow}tfmilayl lgitgsje
Lut et i um TexafpaysferaseNbt exaf SAHGa@@bH PharmaPhar hcs) Pharmac
W BrEEe (S didringl AGY NovaDépﬁggeM@ (F@Ralva)

clics Hyperi chibitds Tyrosi ne
(Pharmaiar) [inhibitors LefTunom de(bugen/ Pnar- CEP-— 701 ((,epnal on)
maci a) CEP-7 AL 83T L \
ot ni b (OWe&a%%P@ %@ i [et[ﬁ'ﬁ?h ; eg}? %&gg )
Canertjnib Lzer), Trastu t.e u
C225 (Jl5rrCI og%';%s ar TeefRps B %‘ %’&ngnt %zﬁ)mtag % )
( Phar maci a) o IRk ar Hg§h) ZD4190 gAst raZenele Molgadesfarech)
ZD6474 (Astr gi2Eheca) MDX- 44[Callipaanaiiplate (Titan) Health)
Triapin (Vion)
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Endothelin-A re- | Atrasentan {(Abbot) YM-598 (Yamanouchi)
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Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
15 ceptor agonists Johnson)
LGD-1550 (Ligand)
Immunomodula- | Interferon Dexosome therapy (Ano-
fors Oncophage (Antigenics) sys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
20 (Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma) Cancer vaccine (intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)
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Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
25 Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)
p21-RAS vaccine (Gem-
Vax)
Hormonal and Oesirogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
30 agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
tdenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
35 Testosterone Fiutamide
Testosterone propionate Octreoctide
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Tyrosine kinase
inhibitors

Imatinib (Novartis)
l.eflunomide(Sugen/Phar-
macia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Sci-
ence)

Canertjnib (Pfizer)
Squalamine {Genaera)
SU5416 (Pharmacia)
SUB668 (Pharmacia)
£ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PK1166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone})
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF {Abgenix)
IMC-1C11 (ImClone)

Various agents

SR-27897 (CCK-A inhibi-
tor, Sanofi-Synthelabo)
Tocladesine {cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

CV-247 (COX-2 inhibitor,
vy Medical)

P54 (COX-2 inhibitor,
Phytopharm)

CapCeli™ (CYP450
stimulant, Bavarian Nordic)
GCS-I00 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthe-
sis inhibitor, Dong-A)
Tirapazamine (reducing
agent, SRI international)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
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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-celi stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,
Novartis)

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

SDX-101 (apoptosis pro-
moter, Salmedix)
Ceflatonin (apoptosis pro-

moter, ChemGenex)
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61 (PDE-V [ nhi bi t or,

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)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)
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Carmustine
Platinum agents | Cisplatin Carbopiatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatopiatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

6-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
mitoxantrone

[rinotecan (CPT-11)
7-ethyl-10-
hydroxycamptothecin
Topotecan

Dexrazoxanet
(TopoTarget)

Pixantrone (Novuspharrna)

Rebeccamycin analogue

Quinamed (ChemGenex)
Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucin (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun
Dang)
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Antitumour
antibiotics

Dactinomycin (Actinomycin Amonafide
D) Azonafide

Doxorubicin {Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
{Daunomycin)
Epirubicin

Therarubicin

ldarubicin

Rubidazon

Plicamycinp
Porfiromycin
Cyanomorpholinodoxo-
rubicin

Mitoxantron {Novantron)

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
(Blenoxan)
Bieomycinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticals)
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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

Hormone)

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)
PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)

A 105972 (Abboft)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
IDN-5109 (Indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
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Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
15 Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
20 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone {Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
( : Solutions) 06-benzylguanine
- Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
25
Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
30
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyt Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
35 transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
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Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
10 receptor ZD-4054 (AstraZeneca)
( antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
15
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
{Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma)  Cancer vaccine (Intercell)
20 JRX-2 (Immuno-Rx) Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
i Immuno) 13-Alethin (Dovetail)
{ Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
i Immuno)
25 p21-RAS vaccine
(GemVax)
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
30 ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
35 Fluoxymesterone Nilutamide
Methyltestosterone Mitotan




imhibitors Galliummaltolate (Titan) Health) 5 Tria in (Vion)

TNF-al pha Virulizin (Lorus Revimd (Cel gene)
ant agoni sts CDC- 394 Cel

ene

agoni sts/ Therapeutics)
Endot hel i n- A Atrasentan (Abbot) YM 598

(Yamanouchi ) W@@tmagees or ZD- 4054 ( AstraZeneca) ant agoni BUBEPRe¥MA7C

acid Fenretinide (Johnson & Alitretinoimg(Li gand)
| Johnson) LGD 1550 Li

receptor agonists

nodul at or s
(Australian
JSF-154 (Tra
JRX-2 (I nmrun
(Biomra) S
13-Alethin (
| muno) 25 p
Pr edni gone
agent s "Et hyn
Am nogl ut et h
CGoserelin c¢

jen) 20 CTP-37

D- Rx) Norelin (
ynchr ovax vacci
Dovetail) Mela
P1- RAS vacci ne

ant i hor nonal Co
y| oestradi ol Pr
m de |denestr

Apr oat e Leupore

and 15 Immuno- Interferon Dexosone therapy
cophage (ATt T UENIZGS horud s)y—GWK—(Psogei ¢Sy Pent+ix
cancer Adenocardmleﬂgér?m%%{@ne Technof@gji‘@’gg@yra
GPCB YPhar m) Cancer2TABEPRPSEIRdR el 1)

Bl Jup¥fsn  pep- 005 ( PeplBmiredfiedlech) BLP- 25
hEreofin MoV ( Pr ogeni cANZoXifain () Lilly)
rieexametheisage (CTL CLL- Thera (Vasogen)
(GenVax) Hornonal and Cestrogens

nj ugat ed oestrogens Met hyl predni sol one
edni sol one 30 chl orotri ani sene

ol Leuprolide Hydroxyprogesterone

in

10

Photodynamic
agents

Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

Theralux
(Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin
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Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

ZDI839 (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)
C225 (ImClone)
rhu-Mab (Genentech}
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

30

35

Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

CV-247 (COX-2 inhibitor,
vy Medical)

P54 (COX-2 inhibitor,

Phytopharm)

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA
synthesis inhibitor, Dong-
A)

Tirapazamine (reducing
agent, SRI International)
N-Acetylcysteine (reducing
agent, Zambon)
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Tesmilifen (hlstamlne
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)
PT-100 (growth factor
agonist, Point
Therapeutics)

Novartis)
Bryostatin-1 (PKC
stimulant, GPC Biotech)

CDA-Il (apoptosis

SR-31747 (IL-1 antagonist,

Midostaurin (PKC inhibitor,

 (gabirin |ShMbarAp1&o(1penmeabor@@bﬁls(tl IL@)OHG)

Hbfap fiein (®B6aknafdld6 66 81§ haniaol 4D
%é'ﬁﬂé&?@ﬂilcém (Genmfa Gkt - Z 474
inhi ﬁ% one) aé% DC inhibitor,

ILEX Oncoiogy)
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)

Trans-retinic acid
(differentiator, N1H}

MX6 (apoptosis promoter,
MAXIA)

Apomine {apopiosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche})
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(. ASSAYS
The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory
15 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., Anficancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.

20 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

25 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 (5f21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.

30
The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
15 lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding

test, the radioactive phosphorylation of a protein or peptide as substrate is
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(PDE-V inhibitor, pronoter, Phar magenesi _ Cell Pathways) | mmunol TM
(triclosan CP- 461 (PDE-V inhibitor, wash, Endo) 20 Cell
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(gl ut athi one-f@ofb&c&h&e(pm}ér@a@nnc(FEQm‘ﬁhnoldg &N6AebaIRedy Hiday meth-
Tel i1 k) "Leo) 30 factor Trans-retinic acid agonist,

0
Poi nt ~ (di f f eP&st @ﬁ%@f al Jkg’\? Bfﬂ’i‘é‘?'ﬁﬁ@@f PEEeNNG 08803083 ) pr onot er,

M dost aurin (PKC i nhi bitor, I%ﬁNovart i s) Apomi ne (apoptosis
Bryostatin-1 tbﬁC”Bﬂdﬁd’Pé\ﬁthG EEISAassavgethodsbuse Bmmﬂﬁmpho% anti-

20001 120905 B EEBBEPRERED) T phoBefioeBibSel bR s Aol
(apopt qﬁl s vylated 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)

15 The test plates used are 96-well Flashplate® microtitre plates from Perkin

Elmer (Cat. No. SMP200). The components of the kinase reaction
described 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
20 room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 ul. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
( further 30 min at room temperature, the supernatants are filtered off with
o5 suction, and the wells are washed three times with 200 ul 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-Elmer).
The full value used is the inhibitor-free kinase reaction. This should be
30 approximately in the range 6000-9000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-

tory values (IC50) are determined using the RS1_MTS program.

35 Kinase reaction conditions per well:



SDX- 101 (apoptosis pronoter, La Roche) pronoter, Sal nedix)
Brostallicin (apoptosis Ceflatonin (apoptosis pronoter, Pharnacia)
pr.onoter, Chentcenex) 5 A conbined treatnent of this type can be

achi eved w t WOR@0%i289056f si nul t a- neous, consecutive or Bepara0®002137
di spensi ng of the individual components f the treatnent.

Combi nation products of this type enploy the conpounds according to

the inventio fﬁa%%éY e conpounds of the formula | described in
t he exanpl esrbm(/)eéfe)ot est gi’%@é}? t he assays descri bed bel ow and were

found to havelkjhefsibstdnide todsey tebbediff 438a\buffdrhgh AP%FDRASE known
fromthe literature and could readily be performed by.the person
skilled in thd dref ALR4fINglsonsgakplian 1mhA salsk0.3G UCHT "PAARREr Res.

59:189-197; X - ' 74: ? ;  Sheu et al.,

Ant i cancer R>egsq1plié8f:“§%%]§p %ﬁ?(%‘eﬁﬂ%tgﬂﬁ@“r tIn gﬁ&&}??ﬁ&%‘la ol. 20

38:237-248; G nbrone gti0alg of éhzyia/vell BDegrof AL T/ARIIF13- 427;

Nicosia et al., In Vitro 18:538- 549). Measurenent of Mt kinase

activity 25 According to the manufacturer's data (Met, active;

upstate, catal og :p26), Met kinase is expressed for the

pur poses of prot elﬁnortlm&nc?d%%etqﬁon in insect cells (Sf21; S. frugiperda)

and subsequent aff iAsishybelffeanat ographic purification as "N-term nal

6Hi s-tagged” rec i n protein in a 30 bacul ovirus

expr esai on vect O%Bb“?%ﬂki%z activity can be measured using various
ai | abPe nmeasur eRdAM Mmagaesivg chlaridee scintillation proximty nethod

Sorg et al., J. &fH\di eediuecerth@mnadatescr eeni ng, 2002, 7, 11-19), the

f1 ashpl at e net hod3dnM mearddrese(ihichdonde t est, the radi oacti ve

phosphoryl ati on oft mModittieihneitol (P&MY) i de as substrate is WO

2009/ 129905 PCT/ pR2O0% (82E33ct ushiy SBHEHT Bghrdgiday radi oactively

| abel | ed ATP (32P- ATP, 33P-ATP). In the case of the presence of an

i nhi bitory compound, a reduced radi oactive signal, or none at all,

can beldet ect ed'—Fgféﬂ]%lﬁ%ﬁ" honbgeneous ti ne-

60 mM Titriplex 1l (EDTA)

- 3p.ATP: Perkin-Elmer:;
20 - Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 pl; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 : 5: 1 : Sigma Cat. No. P1152

O

25 In-vivo tests

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

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pi of

PBS (without Ca++ and Mg++). After 5 days, the animais were randomised

30

into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylcellulose/
35 100 mM acetate buffer, pH 5.5) were administered daily to the control



resol ved fluorescence resonance energy transfer (HTR-FRET) and 5

fl uoroescence pol arisation (FP) technol ogi es can be used as assay
meth- ods (Sills et al., J. of Bionolecular Screening, 2002,

191- 214). Ot hwo 0emzpaei oact i ve ELI SA assay net hods use ﬁ@,e,gpjdogmmm—,-
phospho-anti- bodi es (phospho-ABs). The %ﬂospho anti body only binds
t he phosphor- 10 yl ated substrate Thi s 1 ndi ng can be detected by

ot al - 2002 SBHG. 4% 2P OGS ABR AT Gl e B R veRi (AR
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Perkin El rrer ( . The conp onent of I nas

reaction bmedy @axstac éulm pfb‘tetréhdayﬁ, dhe bentasls dyadpdrabeerageesdiet
klnaseandt Al a-d u: Lys- Tyr G.T, 6:2:5:1), are
i ncubat ed fo?ﬁ% E) ?ggi’@%f‘ﬁgﬁ% erRANDeat W%@ tﬁ\%ﬂ'ﬁa di oactivel y

| abel | 33P-ATP in the presence and absence of test substances in a

total volume of 100 pl. The reaction is termnated using 150 pl of a
60 mM EDTA sddeasusament phihe inmpiitvalismeor ha lerfgiin (IHeand3brazidih 48) werem

ff th 25 t
Lhe el | 5 ar SSEERTRRAYerBE Ealibe. S56 0P bl ValRasces salaEh
each tinme. ThHhenmtesiorenment xoB xtle bound radi oactivity is carried out

by neans of a scintillation measuring instrunent (Topcount NXT,
Perkin-El mer). The full value used is the inhibitor-free kinase

~eacti dA. Thi L, b ' LY. | range 6000- 9000
pm The phar}%ggd fgﬁc Oiigo&%éﬁﬁﬁggi%a%ﬁégsﬁe&ﬁP‘@s‘%@'ﬁ PRMPESH | nal
concent r at i omamfselfobdr®nifffhe i nhi bi- tory values (1C50) are

determ ned using the RS1_MIS program 35 Kinase reaction conditions

per well: WD 2009/129905 PCT/ EP2009/ 002137 -54- 30 pl of assay

DvE0 10 ot APOKF ARG, P(cHiob BRES orf iifPAK Gl el By x
33P- AT 503p1p|&:£f "mmvéntmabmrl@ep'r mieang whtdrés hides Faledesbas! thed

10 ng of enz 5 of pAG.T/ wel |
( 9 ¥I Is a\geustéd Pn ssary, to values be)*tween 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
20 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*

25 FAB (fast atom bombardment) (M+H)*
ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
30
HPLC methods:
Method A: Gradient: 4.5 min/ flow: 3 mi/min 99:01 - 0:100
35 Water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA

0.0 to 0.5 min: 99:01



Sol uti ons used: - Assay buffer: 50 mM HEPES 10 3 mM nagnesi um
chloride 3 pM sodiumorthovanadate 3 mM nanganese(ll) chloride 1 nM
dithiothreitol (DTT) pH= 7.5 (to be set using sodium hydroxide) 15
- Stop sol utiwaa206289sTitriplex 111 (EDTA) - 33P-ATP: L= X
20 - Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/ 10F€f’?l’@p"§[&&%
activity 954 Ung; - Poly-Ala-@u-Lys-Ty""6: 2 : 5: 1 : Sigma Cat.
No. P1152 25 In-vivo tests Experinental procedure: Fenmale Bal b/C

mi ce (breeder: Chard-840Ri%eYn: $§:8%-R11805 weeks ol d on arrival. They
were acclimtised t395wadé<ﬁﬁp_ig1_goocondi tions for 7 days. Each nouse
was subsequently injected subcutane 30 ously in the pelvic area with
4 mllion TPR Met/ Nk¢iBME: Edrorsolith 3p9eqRODFRPPBS 50w 6hout Ca++ and

My++). After 5 daywa{,&%nawg?ﬁn)(\ere random sed into 3 groups, SO

t hat each group of m ce an average tunour volune of 110 pl
(range:_ 55 - 165). 100 pl of vehicle (0.25% nethylcellul ose/ 35 100

v tate byff H 5.5). dni pi st daj to th trol WO
S000! 120005 BeaTlesBbo rakies €235y Rotp? e g s CAs6+ or
"A91" dissol ved in Watey et thpvd Y AFITRA : hédeninae 69 phbrNbiTREA were

adm nistered daily the treatnent groups, in each cas€ by gastric
tube. After 9 days,b T@‘i@rﬁ”ﬂobg:(}?ad an average vol - ume of 1530 pl

and the experiment pastolEBHiAAbEH1-5>gepgyr ement of the tunour
volume: The length (L) and breadth (B) were neasured using a Vernier
éal i pdd, and the t r4. g oNiorB:4W8s cal culated fromthe formula L x

3 x B/ 2. Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm
Wavelength: 220nm

15 Retention time Rt. in minutes [min].
Examples
20 Preparation of starting compounds

General working procedure 1 (GWP 1):

25 —
R o N—N
R H

30 1-1.2 equivalents of glyoxylic acid and acetic acid (2 equivalents) are
added to 1 equivalent of the acetophenone, and the mixture is stirred for
3-24 h at 95-100°C. The reaction mixture is cooled, water (3-5 ml per g of
acetophenone) is added, the mixture is neutralised using 25% ammonia

35 solution with ice-cooling, and 1 equivalent of hydrazine hydroxide is added.



10 Keeping conditions: 4 or 5 animals per cage, feeding with
comercial nouse food (Sniff). Above and below, all tenperatures are
i ndi cat ed in C Inthe follow ng ex- 15 anples, "conventi onal

wor k- up"  meango 2eeRpegss added if necessary, t he PH i's perrapidsleozids
necessary, to values between 2 and 10, gﬁ?oendl ng on the constitution
of the end product, the mxture is extratted with ethyl ace- tate or

di chl or onet hage, hases are separated, the organic phase is 20
dried over so %m"gﬂfe&% 'r%ﬁid”éqﬁ{ﬂ@ﬁ'&f&igrhﬁﬂ”f‘ﬂ q’r‘@%?dl?éty Bresinitate ed
by chromato Wi I ues
on silica gglbﬁﬁg rlr}gﬁ{m ﬁfg th%@wﬁt;égelﬂt%%ﬁéﬁ r?e ano?ﬁs%ﬁ}iéc é%.oés%eeﬂgoo\ﬁﬁé ry
(MS): El (el dbepoecipitqteds filtersdsaeff ivith)sudkiofSrifsad Witk statart amd dried.
bormbardnent) (MrH)+ ESI (el ectrospray ionisation) (MH+ APCl-MS
(at nospheric pressure chem cal |on| sation - mass spectronetry)

(MrH) +._ 30 HRL&_F / . 5mn/ flow 3 m/mn
99: 01 5 0: 10 A 0 %mﬁltonltrl | e+0.1 % vol .)
of TFA 0.0 to 0.5 mn: 99: 01 VO 2009/ 129905 PCT/ EP2009/ 002137 -56
0.5to 3.5 mn: 99:01---> 0:100 3.%to 4.5 mn: 0:100 Col um:

Chronol ith SpeedROD RP18e 50-4. Avel Engt h: 220nm 5 Met hod B:
Gadient: 4.2 mn/ flow 2 A/ 89:01 - 0:100 Water + 0.1%vol .) of
TFA : acetonitrile + 0. 1% ) of TFA 0.0to 0.2 mn: 99:01 0.2 to
3.8 mn: 99:01---> 0:10Q 3.8 to 4.2 mn: 0: 100 ~.. Colum:

élur onol0t h Per f or mance \2P18e; 100 mm | ang,

30 g of 4-acetylbenzonitrile is converted into the pyridazinone in accor-
dance with GWP 1.

15 Yield: 50.4 g of dark-yellow solid, ESI 198, Rt. = 2.27 min (method A).

The substance is reacted further without further purification.

3-(6-Oxo-1.6-dihydropyridazin-3-yl)benzonitrile

20
P
N\\ % NH
N
(

25 7.3 g of 3-acetylbenzonitrile are converted into the pyridazinone in
accordance with GWP 1.
Yield: 4.12 g of brown solid, ESI 198.
The substance is reacted further without further purification.

30

Example 1

The preparation of 6-(3,5-difluorophenyl)-2-(5'-methyl-[2,2']bipyridinyl-6-yl-

methyl)-2H-pyridazin-3-one ("A1") is carried out analogously to the follow-
35 ing scheme



internal dianmeter 3 nm Wavel ength: 220nm 15 Retention tinme R. in
mnutes [mn]. Exanples 20 Preparation of starting conpounds

General working procedure 1 (GAP 1): 25 O RR NN 30 1-1.2

equi val ent s oWogbgaeydnsc aci d and acetic acid (2 equi val egtsP2085602137
added to 1 equivalent of the acetophenong, and the mxture is stirred
for 3-24 hat 95-100°C. The reaction mXture is cooled, water (3-5 ni
per g of acetophenone) is added, the m xture is neutralised using
25% anmmoni a 35 solution with ice-cooling, and 1 equival ent of

hydrazi ne hydroxi de is. _adgded. WO 2009/ 129905 PCT/ EP2009/ 002137 -57

The m xture is stirrgd gnder reflux for 3h, during whic t

precipitate FqQrmas, _+#€aMNHNg that=wat er hax,to, be_added ijn sone fcages.

After cooling, g prr‘éci pigatelds!filtere of T oM 0 r
Aad Br

with water and : + N
4- (6- Ox0- 1, 6- di hydr opyri dazi n- 3-yl ) benzorft:*N e o “¥YNH 10 50 g of
4- acetyl benzonitrile is converted into the pyridazi mone in accor-
dance with GAP 1. 15 Yield: 50.4 g of dark-yellow solid, ESI 198, Rt.
= 2.27 min (method A). The substance is reacted further w thout
further purification. _3-(6-0xo-1,6-d
i hydr opyri dazi yl )/Fensdni N=R{ e 20 o
3-acetyl benzonl\!g)eﬁI 80 J€d into the p in "A1"
lé.?cord@]rdce Wit h=8iP I~ YiCel d:=4.12 g of bro 38
(-—J >

Pd(PPh,),Cl,

K,PO,

DME

15
1.4 1.05 g (4.19 mmol) of 2-bromo-6-bromomethylpyridine and 2.15 g

of potassium carbonate are added to a suspension of 792 mg (3.81 mmol)
of 6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 19 m! of acetonitrile, and
the mixture is stirred for 18 hours at 80°C. The reaction mixture is filtered
20 and washed with acetonitrile. The filtrate is evaporated and partitioned
between tert-butyl methyl ether and water. The organic phase is dried over
' sodium sulfate and evaporated. The residue is chromatographed on a
( silica-gel column with petroleum ether/ethyl acetate as eluent: 2-(6-bromo-
25 pyridin-2-yimethyl)-6-(3,5-difluorophenyl)-2H-pyridazin-3-one as yellow
crystals; ES| 378, 380.

1.2 A suspension of 189 mg (0.50 mmol) of 2-(6-bromopyridin-2-yl-
methyl)-6-(3,5-diflucrophenyl)-2H-pyridazin-3-one, 339 mg (1.20 mmol) of
30 S-methylpyridine-2-boronic acid N-phenyldiethanolamine ester, 425 mg
(2.00 mmol) of tripotassium phosphate trihydrate in 5 ml of 1,2-dimethoxy-
ethane is heated to 80°C under nitrogen, and 70 mg (0.1 mmol) of bis-
(triphenylphosphine)palladium(lf) chloride and 2 drops of triethylamine are

35 added. The mixture is stirred for 42 hours at a temperature of 100°C. The



The substance is reacted further without further purification. 30
Exanple 1 The preparation of

6-.(3, 5-di fl uorophenyl)-2-(5" - net hyI [2,2"] bi pyridinyl-6-yl-

met hyl ) - 2H pyWDda(zﬁ/m‘!msone ("Al ") is carried out anal ngg'ﬁfgyzd()@(gﬁ;;hﬂ
follow 35 ing scheme WO 2009/ 129905 P g$§2009/ 002137 -58- ~ ~ ~
OFINNHBr\IKZCCBF N Br N Br J’>F5FFNA1/N

/ h3 A F E 15 1.1
0 05 4 19 mPaSion Tyl isilised with SO RARE)E ol Hieked afta 250
of pot assi umtivar Vianddselquie. THEGitrdte t@péﬂﬁ@ﬁ@é ibefv&dn %%%r%nc{ §ic§ljero-

mol ) of 6-(3,5-difluorophenyl)-2Hpyridazin-3-one in 19
acet oni tri | e,mafk@net hbemrganic Phiaseds ﬂrle@@vemocirsrrhmu%e andsn@potited.

reaction m Xti{Lrdskid ts'dHr6Matographed on a silica-gel column with dichloro-
5 methane/ methanol as eluent: 6-(3,5-difluorophenyl)-2-(5'-methyl-
[2,2'bipyridinyl-6-yImethyl)-2H-pyridazin-3-one ("A1") as yellow solid; ES!
391;
"H-NMR (ds-DMSO): & [ppm] = 2.35 (s, 3H), 5.57 (s, 2H), 7.20 (d, J = 10
10 Hz, 1H), 7.30 (d, J = 7 Hz, 1H), 7.35 (m, 1H), 7.65 (m, 2H), 7.71 (d, J= 8
(, Hz, 1H), 7.92 (t, J = 7.8 Hz, 1H), 8.11 (d, J = 8.5 Hz, 1H), 8.22 (d, J = 10
Hz, 1H), 8.26 (d, J = 8 Hz, 1H), 8.51 (s, 1H).

Example 2

15
The preparation of 3-[6-oxo-1-(6-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yl}pyridin-2-ylmethyl)-1,6-dihydropyridazin-3-yl|benzonitrite
("A2") is carried out analogously to the following scheme

20

25

30

35



20 and washed with acetonitrile. The filtrate is evaporated and
partitioned between tert-butyl nethyl ether and water. The organic
phase is dried over sodiumsulfate and evaporated. The residue is
chr omat ogr ap ilica-gel colum w th petrol eum ether/ethyl|
acetate as er\ﬁrg)nziﬁﬁb/f;w Ué brono 25 beRlro00¥02137
pyridin-2-yl met hyl ) - 6- (3, 5-di fl uor ophenydQ = 2H- pyri dazi n- 3- one as
yellow crystals; ESI 378, 380. 1.2 A suspension of 189 ng (0.50

mol ) of 2-(6-b pyridin-2-yl -
et hyl ) - 6- ( 3, 5muompﬁen 1y-2 i daZVRPBIShe, h/(]%ﬁ .20 mmol)
of 30 5-nethylpyWi & 2- bor oni cyacild N jeny i et hamol arf ester

425 nmg (2. 00 mol) J‘Lte'r\‘rfotassrumph ph}étrrhydraterm
1, 2-di met hoxy- ethdne is heated to 80C unders nitrogen, and 70 (0 1

mol ) of bis- (triphenyl phosphi ne)pall adi un{l I) chl oride and 2 dr ops
of triethylamne are 35 added. The m xturepgt irred for 42 hours at

a tenpérature of 100C. Th 2009/M299Q5 RCINHEP2009/ 002130 -R9
reaction mxtur s didrg‘tmhdichl fcand f fiIt re | oflf
with suc- tiagn via Ki esel guhr [ [

wat er and di CRTBY BTNt hane. Th ganic phase s ed over sodrru\j\

sul fate and e#igidexeed. The residue |§S@brorrat ographed on a Br
silica-gel colum with dichloro 5 net hgme/ net hanol as el uent:

6- (3, 5-di fl uor ophenyl)-2-(5" - net hyl -

[2,2" ] HOpyri di nyl &aﬁk&%}zhyl) 2H pyridazin-3-one ("Al") as yellow

(sqlrd ESl 391 d6 DIVISO) 5 [ppn] =28 3H), 5.57 (s,
2H), 7.20 (d, J = %0 10 Hz, WOdJm/mm,735(m
1 H, 7.65 (m —8Hz H)N792N(t|$—78Hzl

H, 811 (d, J =8.5 Hz, 1 H, 8.22 (d, =10 Hz, 1N 6 (d,
=8 Hz, 1 H, 81 (s, 1 H. Exanple 2 15 The eparatron “\dw/j\
3-[6-0x0-1-(6-+H] -( pyrrolidin-1-ylethyl)-1 yrazol -

yl ] pyrrgi di n-2° yc} _%E met hyl ) - 1, 6- di hydropyrrdazr n- 3-yl ] benzo
nitrile ("A2") is c N‘re () analogouslytothefollowrng schenme 20
C..

Cs,C0O,4
CH,CN

>>LQ
20

B cl
RN
=N

( 2.1 392 mg (0.56 mmol) of bis(triphenylphosphine)palladium(lt} chio-

ride, 293 mg (1.12 mmol) of triphenylphosphine and 3.18 g (11.2 mmol) of
25 S-bromo-2-iodopyrimidine are added to a solution, kept under nitrogen, of
4.27 g (11.2 mmol) of 8-methyl-2-(tributylstannyl)pyridine in 77 ml of tolu-
ene. The reaction mixture is heated under nitrogen for 18 hours at 140°C.
The reaction mixture is evaporated, and the residue is chromatographed
30 on a silica-gel column with tert-butyl methyl ether/methanol as eluent;

5-bromo-2-(6-methylpyridin-2-y!)pyrimidine as brown crystals; ES| 250,252,

2.2 1.48 g (8.31 mmol) of N-bromosuccinimide and 7.5 mg (31 umol)

35 of benzoyl peroxide (with 25% of water) are added a solution of 2.08 g

(8.32 mmol) of 5-bromo-2-(6-methylpyridin-2-yi)pyrimidine in 18 ml of



25 30 35 WD 2009/129905 PCT/ EP2009/002137 -60 1 N Pd(PPh3)zCl12 \ N
SnN + I~ -~ \NN- Ngr PPh3 xylene N~ Br OS5 NBSi | NC\ NHDI
Brr. NN~ NC\ N NN benzoyl peroxide 'V ~ --> chl orobenzene Br Cs2CO3
N ~Br DVF 10WP@0®PI8908C12 0 K3PO, DME NC N.N _N N N i pdvEP200880213Y
15 OB, _\N_\_NQ N CS2C33 CH3ICN O C OB\ NNH+ C-~NH N 2.1
392 ng (0.56 nmol ) of bis(triphenyl phosphi ne) pal | adi um(l ) chlo-

d 293 hosphi. ne, and 11.2 1)
of ‘25 5 br onrrBsEEhe e eacBBE RIREE Y S AL BPei 3t Rabhiraliie
ni trogen, of of4802¢ TheTrdactiommlitufd is evaporated in 1 vacuo, and the res:rcliue is

6-methyl -2-(tributyl stannyl )pyridine in 77 m tol'u- ene.
reaction m xtAFeMRoHaRNRY offsilicaroet erumnt with peirpleurs ether/stintacetate

as eluent: 5-bromo-2-(6-bromomethylpyridin-2-yl)pyrimidine as yellowish
crystais; ESI 328, 330, 332.

2.3 54.6 mg (0.166 mmol) of 5-bromo-2-(6-bromomethylpyridin-2-yl)-
pyrimidine and §4.1 mg (0.166 mmol) of caesium carbonate are added to a
suspension of 32.7 mg (0.166 mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-

1 o X .
0 yl)benzonitrile in 0.5 ml of DMF, and the mixture is stirred for 18 hours at

T

80°C. The reaction mixture is added to water. The precipitate formed is

filtered off with suction, washed with water and dried in vacuo, giving 3-{1-

[6-(5-bromopyrimidin-2-yl)pyridin-2-ylmethyl}-6-oxo-1,6-dihydropyridazin-3-
15 yl}benzonitrile as slightly brownish crystals; ESI 445, 447:

"H-NMR (ds-DMSOQ): & [ppm] = 5.57 (s, 2H), 7.20 (d, J = 9.5 Hz, 1H}, 7.36

(d,J=8Hz 1H),7.70 (t, J = 7.8 Hz, 1H), 7.92 (d, J = 7.7 Hz, 1H), 7.97 (¢,

J =7.9Hz, 1H), 8.22 (m, 2H), 8.29 (d, J = 7.5 Hz, 1H), 8.36 (s, 1H), 9.15
20 (s, 2H).
2.4 A solution of 10.0 g (50.5 mmol) of pinacolyl pyrazole-4-boronate
( is dissolved in 100 ml of acetonitrile, and 17.5 g (101 mmol) of N-(2-chloro-

ethyl)pyrrolidine hydrochloride and 49.4 g (152 mmol) of caesium carbon-

25 ate are added. The suspension formed is stirred for 18 hours at room tem-
perature. The reaction mixture is filtered off with suction and washed with
acetonitrile The filtrate is evaporated and partitioned between ethyl acetate
and saturated sodium chloride solution. The organic phase is dried over
30 sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-

tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole as pale-orange oil, which

gradually crystaliises;

"H-NMR (de-DMSQ): & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),

g5 2.79(t J=6.8Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s, TH), 7.93 (s, TH).



The reaction mxture is evaporated, and the residue is

chromat ographed 30 on a silica-gel colum wth tert-butyl nethyl

et her/ met hanol as eluent: 5-brono-2-(6-nethyl pyridin-2-yl)pyrimdine
as brown cryswal2eoy/E$05250, 252. 2.2 1.48 g (8.31 mvl) pé1/EP2009/002137
N- bronosuccinimide and 7.5 ng (31 pnol) of benzoyl peroxide (with
25% of water) are added a solution of 2.U8 g (8.32 mml) of

5-b 2- (6-g1gt hyl pyr i di n- 2 m__of WD 2009/ 129905
Pc:T/r Eglz)oogf 0 37y ‘T B‘%’*ﬁ]%%ﬁt%%“ m(%h @geflgﬁﬂl [%?ﬁthﬁﬁ?@opy“% rred
overni ght at din{2e@Rsrfini2s/ imethyd08-oxdhes bAVdEA- ﬁ é@bbﬁzomtnle

evaporated in vacuo, and the residue is chronatograp
silica-gel cdlumg (\Zfztumpatqfdk(étmwmllum ﬂaﬂetpyl)-de(eln-@,ﬁeﬁ—teimr@éthghﬂ 3,2-

S oo 2 (ORI N el R R A s o il

5- br oy 2- ( 6-phopRERS MpyEHTS th 0-2mybY 1,20kt hé’f@l%%ﬁggo 68466

nmol ) caesi um carbonate are added to a suspension
(0. 166 nmol ) Wresnitegsne-319 ngiﬁanlymbarﬂirhliiumhﬁnslphosyhhbm&lladlmﬂI)e in

?egctn: o(r)I]c mD>I\</{::T #cg&%sérg%araéé {’ g’*&é‘%@wg%%egq &tqr”p%‘?%ﬁﬁ §rtﬁ6&”'e< reis "

filtered of f stifrel fondsihonrs wogtrex 'IVMé }éd&ﬁbﬁrmlﬂﬂﬁe‘i’sfb&%ﬁ RAnY3saH-
giving 3-{1- 11[36 (5-bronmopyrimdin-2-yl)pyrid

in-2-yl, rret hy tiPngd besveer Watenarr eyt a@atg & -Bhersrgpnjcoeirassnistdriedeoves

I'SghEL gw%gﬁ.@%%?ﬁét%aéﬁd 8\@(}_@@’1 Tﬁ% §|d'§% lyé%g‘lfjgd B'Vgr%g&araiz %I)O mo=

; go Hg t, 13 H)— HPLSC H8-[6-bx bl 1-(67{ B - (Zslpyrioil%ilﬁ~17yféﬂ1y!)l1 Hdayranaz 8“ yrimi- ;i)
9.15 20 (s, déh?- %?de-?dlfﬂ%wa 166- di'Wd(!SO@Vr(d?GWB3TWﬂmeZQﬂItTﬂﬁ mat9| ’

yE 101 ol ) (6P REC SIRICKSRS fop Ryt BRIRS0R0ar ochi ori e and 49,4
(15215m)|)%NMRE@&[&MS@Q*JSFSM&%] aLLos |, Afoslao ThE 4ISPBR A=

formed is stirred for t " roomtem perat
mxture is fPI& dzedHhi4.29i(t H 66 Ho2d) &. 5@ 68)StH)wW 2 (dadet obiHz i | e

Saturat ed- sodl Ui 2and: 7 G 8t in/ L 5 G HE: hact Shdda Fed over
30 sodium sut?f7aH2 ARyl 769@@100&% Hz 1H), 8.14 (s, TH), 8.18 (s, 1H, formate-

1-(2- pyrrolldln ert[_Y ) - 4-(
20 6 28m. 2, 831 (4,4 75HZ 1H), 8.38 (s, 1H), 8.49 (s, 1H),

9.20 (s, 2H).
(. Example 3
25 The preparation of 2-(4-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yi]-

pyrimidin-2-yl}thiophen-2-ylmethyl)-6-m-tolyl-2H-pyridazin-3-one ("A3")

is carried out analogously to the following scheme

30

35



tetranet hyl -1, 3, 2-di oxabor ol an-2-yl ) -1H pyrazol e as pal e-orange oil,
which gradually crystallises; 1HNWR (d6-DVSO): 6 [ppm = 1.25 (s,
12H), 1.65 (m 4H), 2.44 (m 4H), 35 2.79 (t, J =6.8 Hz, 2H), 4.21
(t, J = 6.8 Hxp28éd12960556 (s, 1 H, 7.93 (s, 1 H. WO 209@{,&3%9/@02]37
PCT/ EP2009/ 002137 -62 2.5 A suspensi onég 28.9 nmg (65 pnol) of
3-{1-[6-(5-bronmopyrim- d

in-2-yl)pyridin-2-yl rrethylo] 6- oxo- 1, 6-di hydropyrldazm 3- yI}benzonltr
ile, 21 ng (72 pnol)#0 = S\

1- (2- pyrrol i dim: 1y s&hyl g‘4a§ﬁs@‘etra et By hel,
1H—'Byrazo| ny pno

di oxabor ol an- 2-

5 phosphate trih ate in 0.5 m of 1,2-di nddTAdxyet
85C wunder nitrogen. 3.9 ng (6 pnol) of

bi s(tri phenyl phosphi ne)pal |l adiun(ll) chloride and I drop of
trieth;gtam' ne ar ben @dded, and the mxture is stirred for 18

hour s 80C. The re%tt@io mxture is ceqlasl and parti- tioned

bet ween water a e‘?hyl ac tat%IC The o ga iC seM ried over 10
sodi um sul fate es R~ ur I J by preparative
HPLC. 3-[6-o0x0-1- (R4%-[ 1-( 2- pyrr|n 1- erthyI) 1

H pyrazol - 4- yI]pyr'? Pha)d?n 2-yl }pyridin-2-yl rrethyl) 1,6-d

i hydr opyri dazi n- S-Wﬁbenzonltrlle formate ("A2") as slightly
yeIIovvl sh | yophilisate; ESI 530; 15 1H NVR (d6- DI\/BO) 6 [pprr] = 1.68

@n aH10 2.29" (m 4PN 2,89 (t, J = s , J =6.6
7, 2H), 5.59 (s, 7221 (dncd = 10 Hz, 1 Q) %d J = 7.5 Hz;
H, 7.71 (t—J = RHv 1 H, (N . 7.96 (t,

7.9 Hz, 1 H), Bd(Eﬁhal(ZS]z 1 H, (s, 1 H formate- 20 H, 8.24
2H), 8.31 (d, K¥pPe,7.5 Hz, 1 H, 8.38 (s, 1 H), 8.49 (s, 1 H),

20 (s, 2H). ( Exomple 3 25 The preparation of

2-(4-{5-[1-(2-pyrrolidin-1-ylethyl)-1 H pyrazol -4-yl]-

pyrl m dbn- 2- yI}t:hl ophen- 2-yl met hyl ) - 6- mt ol yl - 2H pyri dazi n- 3- one

1
J
(m
9.

("A3") is carriegdoout anal ogously to the follow ng scheme 30 35 WO

2009/ 129905 P 09 002137 -63

IIA3I1
N“\’N

20 Pd(PPh,),Cl,
K,PO,
DME

(. 3.1 890 mg (4.47 mmol) of (4-bromo-2-thienyl)methanol, 1.80 mg
(6.71 mmol) of triphenylphosphine and 1.50 mg (8.71 mmol) of di-tert-butyl
azodicarboxylate are added successively to a suspension of 882 mg
(4.47mmol) of 3-(6-oxo-1,6-dihydropyridazin-3-yl)benzonitrile in 50 ml of
DMF. The reaction mixture is evaporated, and the residue is chromato-

25

graphed on a silica-gel column with ethyl acetate/cyclohexane as eluent:
30 3-[1-(4-bromothiophen-2-ylmethyl)-8-oxo-1,6-dihydropyridazin-3-ylJbenzo-

nitrile as beige solid; ESI 372,374.

3.2 791 mg (8.06 mmol) of potassium acetate are added to a solution
35 of 1.00 g (2.69 mmol) of 3-{1-(4-bromothiophen-2-ylmethyi)-6-oxo-1,6-



/| OS::: NHNCNBr NCI ~+ HOBr / /| O O 5B-aO/ p NC~ ~NN
B. KOAc O Pd(PPh3)2C12 / DM N 10 I~\ ~Br 0 8 N N NC NNN} Br
Pd(PPh3)2C12 / K3P04 DME 15 ON'AY / ONNO N~ ~ -N 20

Pd( PPh3) 2C1 2 WG 20097f4900¥ N K3P04 / DVE 3.1 890 ng (4. 47p07Rb3008%b02137
(4-brono-2-thienyl)nmethanol, 1.80 ng 25 (6.71 mol ) of

tri phenyl phosphine and 1.50 ng (8.71 ‘b of di-tert-butyl
azodi car boxy Ic?ée are added successively to a suspension of 882 ng

(4. 47mmol ) ofdIBYYrEPYRERAN G ﬂ]hﬂrﬂpaﬁgﬂﬁamzfat?ﬁ mg/d%%rr?mlo pfb|5e(parn1ac59
(?'hﬁ n
?hrgl;rat o- gragﬁ)ggiﬁgﬁéﬁaﬁg? i ca tﬂ\{l V\Aﬂ{[ﬁl% '?ﬁl?rate(s] B 76¢ UK

acet at e/ cycl oahgmanm mg éﬂ m@mmosﬁbf bls(tnphenyfphosphme)patladlum(lI) chloride
3-[1-(4-bromot hi.o g n§ ). - 6- 0x0- 1, { dazi n- 3-yl ] ben
zo- nitrile ﬁeﬁ'ég@é deel an E@Wgr%mﬁt'rf@dz‘ovéb% g0%6. ﬁh@re)aai:ron

N b T e

PCT/ EP2009/ 06®@n3Washed with water, dried and stirred with tert-butyl methyl ether: 3-{6-
oxo-1-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)thiophen-2-yimethyl)-
1,6-dihydropyridazin-3-yl}benzonitrile as brown solid, which is employed

0 without further purification in the subsequent reaction.

3.3 1.27 g (4.94 mmol) of tripotassium phosphate trihydrate are added
to a solution of 1.00 g (about 2 mmol) of 3-{6-ox0-1-[4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-yl)thiophen-2-yimethyl]-1,6-dihydropyridazin-3-yl}-

15 benzonitrile and 704 mg (2.47 mmol} of 2-bromo-5-jodopyrimidine in 10 ml
of ethylene glycol dimethyl ether, and the mixture is heated to 80°C under
argon. 28 mg (0.04 mmol) of bis(triphenylphosphine)palladium(ll) chloride
are then added, and the reaction mixture is stirred for 18 hours at 80°C

20 under argon. The reaction mixture is filtered off with suction via kieselguhr.
The filtrate is partitioned between water and ethyl acetate. The organic
phase is evaporated, and the residue is chromatographed on a silica-gel

( column with petroleum ether/ethyl acetate: 3-{1-[4-(5-bromopyrimidin-2-yl)-
thiophen-2-yimethyl]-6-oxo-1,6-dihydropyridazin-3-ylibenzonitrile as beige
crystals; ESI 450,452;
"H-NMR (ds-DMSO): & [ppm] = 5.56 (s, 2H), 7.16 (d, J = 9.5 Hz, 1H), 7.73
(t, J=7.8Hz, 1H), 7.83 (s, 1H), 7.94 (d, J = 8 Hz, 1H), 8.17 (d, J = 9.5 Hz,
1H), 8.27 (d, J = 8 Hz, 1H), 8.32 (d, J = 1.2 Hz, 1H), 8.38 (t, J = 1 Hz, 1H),

30 8.98 (s, 2H).

25

3.4 The final step is carried out analogously to the preceding Example
2, giving 2-(4-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}-
thiophen-2-ylmethyl)-6-m-tolyl-2H-pyridazin-3-one ("A3"); "H-NMR (de-
PMSO): & [ppm] = 1.85 (m, 2H), 2.03 (m, 2H), 3.05 (m, 2H), 3.55 (m, 2H),

35



-64 di hydropyridazin-3-yl]benzonitrile and 905 ng (3.49 nmol) of
bi s- (pi naco- lato)diboron in 10 mM of DWF, and the m xture is heated
to 70C under argon. 94 ng (0.13 mmol) of

bi s(tri phenyl woesphixgjspal | adi un(11) chloride are then pgggdr00906h137
the m xture is stirred for 1 hour at 70 The reaction 5 mxture is

added to water. The precipitate fornmed i Tlltered off with suc-
tion, washed 't r dr tirred w tert-but net h
bt par " rel S8y WL Bla Y RS £85 €U BT WL ), 58 (o)A 7 TE @Y -

S-tetramet hyl9.5,Hgz 2H |qx;ap I pkan lHhh n
1, 6-di hydropyri dazi n H)) éﬁjgenzomsﬁzly 1e )a’;%%m%ﬂ%? ?%wm% ahHZ 1H),

enpl oyed wt&]aﬁt(dnlms’n Zpdﬂ'l)fﬁé?@t(ﬁoﬁHDrBﬂaeérrszBe&GSr(t Jedaiz,ofH), 10

?6 als(z)l7ut| Oﬁs %?l (W gé%hso@?_ﬂt 3@0@1 Eg?sphat e trihydrate are added

3-{6- o;gol[4(4455tetrarrethyl 1, 3,2-d
i oxaborol an- 2 yI)thlophen 2-ylmethyl]-1,6-d i hydropyridazin-3-yl} 15
benzonltrlleEaﬁi’dﬂQ;%ng(Z 47 rrm)l) of 2-brono-5-iodopyrimdine in 10

of et hyl col . ether, and the mxture is heated to
80C under ?‘3&&%@ gfe féyz 12rbl )mghyiplperld|n-4-ylmethoxy)pyr|m1d|n 2-

bi s(triphenyl SHRL " dded nd
the reaoton NEgiane Tt stP b2 BRI s AT e B
The re@]ctl on almaiagmelymthelfbm»ng(sfchemet h suction via kiesel guhr.
The fillPrate is partitioned between water and ethyl acetate. The

(or ganic phase is evaporated, and the residue is chromatographed on a
silica-gel t colum with pet roI eum et her/ et hyl acet ate

3-{1-[4- (5 brom)pyrlmd|§ 2-yl)
~6- d| hydr Pda nzenjtrile as
2N 1H—N - §.56(s,
(

2H) , 7.9%6 (d, J . = 1 H)N-N
H, 7.98 (d, J =% H, 1 H) ’1H) 8.
8 1H, 832 (d J:12Hz é’dﬁ'é”?‘ts)sz 1
8.98 (s, 2H). 3.4 The final step |s carFP@ﬁ (o analogously
precedi ng Exanple 2, giving
2-(4-{5-[1-(2-pyrrolidin-1-ylethyl -15+p razol - 4- yI]pyrlnldln 2 }
35 thi ophen-2-yl, 6-mtol yiF2Kp a2|n 3-one ("A3"); 1H NFRo
(ds DVBO): 5 [pp 543%1%85 RHS 21\oé\ 3. 05 (m 2H), 3%
(m 2HO WO 20094229905 PCT/ |

water

Vo WOk Uﬁﬁn

PPh,/DIAD

THF
\F

0 \{‘
H,C=0 \/(\/J\r
IIA4II
30 HCOOH ()I\f \J\

bei ge 25 cr yéta

35



-85 3.70 (t, J = 6.6 Hz, 2H), 4.55 (t, J = 6.6 Hz, 2H), 5.58 (s, 2H),
7.18 (d, J = 9.5H, 1 H), 7.74 (t, J =7.8H, 1 H, 7.88 (s, 1 H,
7.96 (d, J =8 Hz, 1 H, 818 (d, J =9.5 H, 1 H, 8.23 (s, 1 H),

8.28 (m 2H),wB.288y/(#9s) = 1 Hz, 1 H, 8.47 (s, 1 H, 9p88rbSooodtidis

9.48 (bs, 1 H). 5 Exanple 4 The preparation of

2-{6-[5-(1- et hyl pi peri di n-4-yl met hoxy) pyti m di n-2-

yl ] pyridi n-2-yl nmet }-6-mtolyl-2H pyridazin-3-one ("A4") is carried
out 10 analo%%?@p%o the following schene NC 0i Oi ONC~ ~ B-B
NNNNLOO4 NNO NI15 Br PdC12(PPh3)2 NS N KOAc DMF N\~ 0 ~
Bl /-0 sodiumperborate NC 20 THE\ NNJJ N~ NO water NOHd O HO

Ok NC N N N R prepathatidtPoB2- D146 (Tl tVyiRiperidin-4-ylmethoxy)pyrimidin-2-
yl]thiophen-2-ylmethyl}-8-m-tolyl-2H-pyridazin-3-one ("A5") is carried out

5 analogously to the following scheme

o O o
AT 0" ]é
NC \N'N oy N}Br O -
C 10 PACL,(PPhy),
KOAC pMmE
= © s A N
NC s _N \/JQ\(\ 0
N7 N Bb
15
: 0
sodium perhorate \D\(N__
NC
—— . SN \N /" —OH

THF
water

20 o
O ~ry -

¢ PPhy/DIAD o
THF
25 o
H,C=0 Z S\ M=
e O~
- \N,N T N}O "AG"
HCOOH \\CN“‘
30

35



HZC=O~ 0 Nc\ 4 30 NNNNHCOOHI i N~ 35 W 2009/ 129905
PCT/ EP2009/ 002137 -66- Exanple 5 The preparation of

2-{4-[5-(1-nethyl pi peri di n-4-yl net hoxy) pyri m di n- 2-

yl ]t hi ophen- 2wl 2084/129905- 6- m t ol yl - 2H pyri dazi n- 3- one (" ABCT/EP3009/002137
carried out 5 analogously to the follo '719 schere 0 0 OS NB-B NC
~NN~\\ ~ Br OO 10i N PdCIZ(PPh\%Z KOAc DF OGN ONC

~N. Ni\\\\ }BO N 15 sodium perborate Os ,NTH NC -N.N N}JOH wat er
2000 /~N~y / OS~ N HOO NC N PPh31IDOADp N!C THE 25 H2C=O/ O S

N -> NC ~N. N PRadmacological data

Met kinase inhibition

5 Table 1
Compound [Cso leg
No. (enzyme) (cell)
"A1" A B
IIA2II A
10
(
ICse: 10NM-1uM=A
TuM-10uM =B
15 > 10 uM = C
20
25
30

35



HCOOH '"\.-CN_ 30 35 WD 2009/ 129905 PCT/ EP2009/ 002137 -67-

Phar macol ogi cal data Met kinase inhibition 5 Table 1 Conpound I C50
|C50 No. (enzyne) (cell) "AI" AB "A2" A 10t IC50: 10 nM- 1M =
A 1M 10M=B WwWo2eiDibss 20 25 30 35 WO 2009/ 129905 PCT/EP2009/002137
PCT/ EP2009/ 002137 -68- Exanple A: Inj eqd jon vials 5 A solution of
100 g of an active ingredient of the formula | and 5 g of di- sodium
hydr ogen phosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into
injection vials, |yophilised under sterile conditions and seal ed
under sterile_conditions. Each injection vial contains 5 ng of
active i ngredi¥ample A: drjegtion Walsuppositories A nmixture of 20 g of
an active ingredient of the formula | with 100 g of soya 15 lecithin
and 1400 g of cocoa butter is nelted, poured into noul ds and

5 A solution of 100 g of an active ingredient of the formula | and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochioric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

0 Each injection vial contains 5 mg of active ingredient.

Exampie B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
15 lecithin and 1400 g of cocoa butter is melted, poured into moulds and

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

Example C: Solution
20
A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaH>POQy, - 2 H;0, 28.48 g of Na;HPOQ, - 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

25
solution can be used in the form of eye drops.

Example D: Ointment

30 500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



al1owed to cool. Each suppository contains 20 ng of active
ingredient. Exanple C. Solution 20 A solution is prepared from1l g
of, an active ingredient of the formula |, 9.38 g of NaH2PO4 - 2 H20,

28.48 g of NakidPe¥os12d8sH20 and 0.1 g of benzal koni um ch i i
M of bidistilled water. The pH is adjusted to 6.8, oo EREPfuobRed 40

is mde up to 1 1 and sterilised by irratfation. This 25 solution
can be used ip the formaof eye drops. Exanple Do G ntnent 30 500 ng
of an active FXRM@le BntTahletshe fornuia | are nmixed with 99.5 g of
Vasel i ne under aseptic conditions. 35 WD 2009/ 129905

PCT/ EP2009/ 002137 -69- Exanple E: Tablets A m xture of 1 kg of
active ingredh emxiuoé of hekd afrautive ingredidag odthd feemasel, 4k okBcffsepot at o

starch, 0.2 kg i‘bt lc and 0.1 Iézq of magnesium stearate is 5 pressed
in a conventibf quqgi@o sigraly Ve kasf tale apd Gs1ka of mrgnasium steyate is
t abl et cont aigiasddy a eh | H%.QLD [ e.

Tabl et ® are pljr}essed a%al gg%rhﬂso?h%ito %glrtr&r;pé/eégg%?,snu%ds:@que ﬁﬁgg%%&d
in a conventtablehconkinei0 wig bf actoedhgregli@ft. sucr ose, potato starch,
talc, traga- canth and dye. 15 Exanple G Capsules 2 kg of active

ingredient of the fornmula | are introduced into hard gel atine

capsul es I n EEHABRIE! BlahyeBBNNEr in such a way that each capsule
con- 20 tains 20 ng of th& active ingredient. Exanple H Anpoules C.
A solution of 1 kg of active ingredient of the fornula | in 60 | of

bi_di st it0l ed 22 .

( ablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15 Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
20 tains 20 mg of the active ingredient,

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled

25
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

30
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water is sterile filtered, transferred into ampoul es, |yophilised
under sterile conditions and seal ed under sterile conditions. Each
anpoul e contains 10 ng of active ingredient. 30 35 WD 2009/ 129905
PCT/ EP2009/ 002 02p0%/129®s5Pat ent Clains 1. Conpounds of thectaemsbeodizb
O ~Wi-Rz R NI DR3 10 in which enotes H A Ar or Het, R2
denotes H, A Hal, OR3, N(R3)2, N=CR3N(R3)2, SR3, N2, CN, COCRB
CON(R3) 2, NR3COA, NR3SQRA, 15 SO2N( C% @%Hhmﬁ\ Het ,

-[C(R3) 21nN(R3) 2, -[C(R3) 2] nHet, Cﬁ?,%) ER3) 2, qC(RS)Z]nHet
SIC(R3)2]nN(R3) 2, S[C(R3)z]nHet, -NR 3[C(R3)2]nN(R3)2, -NR

3[C(R3)z] nHet, NHCON(R3)2, NHCONH C(R3) 2] nN(R3) 2,

NHCONH[ C( R3) 2].nHeTomplbiGhliECoRhe2fontyu3) 2, 20 NHC C( R3) 2] nHet
CON(R3) 2, CONR3[C(R3)z]nN(R3)2, CONR3[C(R3)2]nHet, COHet or COA, R3
denotes H or A, Wdenotes a five- or six-nenbered unsaturated or aro-
25 matiL heterocycle having 1 to 3 N, 0 and/or S atonms, which may be
unsubstituted or nono-, di- or L i- tuted by Hal and/or A D
denotes a five- or six-nenbered”uns turated or aro- 30 matic
heterocycle having 1 to 3 N, 0land/Qr t ong R? whi ch may be
unsubstituted or nono-, di rof tn\isubj(l- pidted by Hal and/or A,

RS
10 in which
( . R! denotes H, A, Ar or Het,
R? denotes H, A, Hal, OR®, N(R%),, N=CR®*N(R®),, SR?,
NO., CN, COOR?, CON(R®),, NR*COA, NR3SO,A,

15 SO2N(R%), S(O)mA, Het, [C(R%)21.N(R%), -[C(R%)2].Het,
OIC(R?)21aN(R®)2, O[C(R®)z]aHet, SIC(RY)21:N(R%)z,
SIC(R®)z}Het, -NRYC(R%)2:N(R%),, -NR[C(R%),]Het,
NHCON(R®);, NHCONH[C(R®)2].N(R%),,
NHCONH[C(R%);],Het, NHCO[C(R®)2].N(R%),,
NHCO[C(R?)]Het, CON(R®);, CONRZ[C(R%)2],N(R%),,
CONR[C(R®),].Het, COHet or COA,

R3 denotes H or A,

W denotes a five- or six-membered unsaturated or aro-

20

25 matic heterocycle having 1to 3 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-

tuted by Hal and/or A,
D denotes a five- or six-membered unsaturated or aro-
30 matic heterocycle having 1to 3 N, O and/or S atoms,
which may be unsubstituted or mono-, di- or trisubsti-

tuted by Hal and/or A,
A denotes unbranched or branched alkyl having 1-10 C

atoms,
35



A denot es unbranched or branched al kyl having 1-10 C atons, 35 WO
2009/ 129905 PCT/ EP2009/ 002137 -71 in which 1-7 H atons may be
replaced by OH, F, CI and/or Br, and/or in which one or two CH2
groups may beWOr2pEe®ld by 0, NH, S, SO SO2 and/ or CH=CPCUEen®s/02157
or cyclic alkyl having 3-7 C atons, Ar dgpotes phenyl, naphthyl or

bi phenyl, each of which is unsubstituted or nono-, di- or

E&?%?Eitggeaéwl NRSéOZA %mﬁ %?@P%b%ﬁ?@ibya‘aﬁo{: es

a nono-, bi- or tricyclic Sitandddre®;, unsaturated or aromatic
het erocycle having 1 to 4 N, 0 and/qor S_ atons, which may be
unsubstituted or nono-, di- or @%/Qrinavhich PhatwsdweCHiegroups nomebe

N( R3
(e 50 G e O e SO R
d C( R3)2] nN(R3) 2, qC(R3)2]cmHet NHCOOA, 20 NHCON( R3) 2,

NH R3) 2 nN(R3)2 NHO00Q n- Het'. NHCONH C( R3) 2] nN(R3) 2,
NH%H[ o Ré) ]2] nHet ﬁ[@%@ BYT Ceﬁmmg C(R3) 2] nHet *

CO Het' CHO, CQ, -S =Nidenohid 5’*5}91;9 Qﬁm/ n 3
Het' denotes a monocyclic sgtnurate et erp(h ﬁg%cp%%ﬁﬁ%
and/ or 0 atons, which may blasubstﬁutemfro:dnsubstdl orttris eisktibyted, byO‘}aI,@ﬂ,

Hal and/or =0 (carbonyl sHal._denot e 5Br_or L, 30 m
denotes 0, 1 or 2, n denot 1)N(5 )281‘3& Q%Z é“FCO%R CON(R )2,
C NR’COA, NR*SO,A, SON(R®), and/or S(O)mA,

) Het denotes a mono-, bi- or tricyclic saturated, unsaturated

or aromatic heterocycle having 1to 4 N, O and/or S
‘ atoms, which may be unsubstituted or mono-, di- or
15 trisubstituted by Hal, A, OR®, N(R%),, SR®, NO,, CN,
COOR?®, CON(R®,, NR*COA, NR3SO,A, SO,N(R?),,
S(O)mA, CO-Het', Het', [C(R*)21:N(R%),, [C(R®)z] Het',
O[C(R¥1N(R?)2, O[C(R¥.].Het', NHCOOA,
NHCON(R?)2, NHCOO[C(R*)2],N(R?)2, NHCOO[C(R®),],.

20 Het', NHCONH[C(R®)2J.N(R%)2, NHCONH[C(R®),].Het',

OCONH[C(R?)2]:N(R?)2, OCONH|C(R®),].Het', CO-Het',
( CHQO, COA, =8, =NH, =NA and/or =0 (carbonyl oxy-
gen),

25 Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hai and/or =O (carbonyl oxygen),

Hal denotes F, Cl, Bror |,
30 m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
35

2. Compounds according to Claim 1 in which



and pharmaceutically usable salts, tautomers and stereoi soners
t hereof, including mxtures thereof in all ratios. 35 2. Conpounds
according to Caiml in which WO 2009/129905 PCT/ EP2009/ 002137 -72 A

denot es unbr apeNRgo/Mooddr anched al kyl having 1-6 C at ons, Pc?ﬁgﬁoowomflm
pharmaceutical ly usable salts, tautoners_and stereoi soners er eof ;

including mxtures thereof in all rati os/25 3. Conmpounds according to

Caiml or 2 in which Ar denotes phenyl which is nono-, di- or
trisubstituted byAHal Qanetes uaanghad endrarchact alkgl haying &6 € atamss,

tautoners and st i ; i.nel udi m xtures thereof in
all ratios. 10 4%@%%@%0%%%%@{ glgénbgletsgﬁﬁ’#gug&"%raé" PICETAUPARES 3 i n
whi ch Ri denot esthéreofaindlugliray mbderdisi thardof inlsibhipssal ts, tautoners

and stereoi sonmers 15 thereof, including m xtures thereof in all
rati os. 5. Conmpounds according to one or nore of Clains 1-4 in which

phar maceat | ool 1y SOmBPERds AR Bty (B CRIDCOr B wnh Son

phar maceut i cal'l y ONers an i sonmers thereof,

i ncl udi ng ni xt ur & t herdeobtéspladryl matictois. moné-, dPcsRAsMskitaleasydHaD t o
one or nore of Claims 1-5 in l‘\'}hiCh R3 denotes H, 25 and
pharmaceutical |l y usabl @”éié‘?rtg, »tautonmers and stereoi soners thereof,

i ncl udi ng m xtur i i S i to
one or nore of G%a&n@?%rﬁgﬁeﬁr{ﬂ%ﬂ!fc%gﬁé %%ﬁ%g@ﬁ%}%%&gﬁtgﬁeﬁﬁoﬁngg
t hi ophenedi yl , f dhenedifyihclugding mixhedsthereof irpall fatiodi nedi yl, where the

radi call® may al so be nono-, di- or trisubstituted by Hal and/or A,
@_5 and pharnmaceutically usable salts, tautoners and stereoi soners

4. Compounds according to one or more of Claims 1-3 in which
R' denotes Ar,
and pharmaceutically usable salts, tautomers and stereoisomers

15 thereof, including mixtures thereof in ail ratios.

9. Compounds according to one or more of Claims 1-4 in which
R? denotes H, A, {C(R).],Het or O[C(R®),],Het,
and pharmaceutically usable salts, tautomers and stereoisomers

20
thereof, including mixtures thereof in all ratios.

( 6. Compounds according to one or more of Claims 1-5 in which
R® denotes H,

25 ) )

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which

30 w denotes thiazolediyl, thiophenediyl, furandiyl, pyridinediyl or
pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A,

and pharmaceutically usable salts, tautomers and sterecisomers

35
thereof, including mixtures thereof in all ratios.



t rereof , including mxtures thereof in all ratios. WO 2009/ 129905
PCT/ EP2009/ 002137 -73 8. Conpounds according to one or nore of
Cains 1-7 in which D denotes thiazolediyl, thiophenediyl, furandiyl,

pyrrol ediyl, - iyl, isoxazol ediyl, pyrazol ediyl,
i ni dazol edi yl ,%thh"i’%‘?nlggfzgol e- 5 diyl, pyridazinediyl, pyraBfBEPH09/002137

pyridinediyl or pyrimdinediyl, where t-h& fadicals may al so be nono-,
di- or trisubstituted by Hal and/or A, and pharmaceutically usable
salts, tautoners and stereoisoners thereof, including mxtures

t hereof in a'é ratios. 18-9. Conpounds accor di n’%ﬂt,o one or nore of

Cl ai ns 1-8 i n"whi¢HMPBHN %ﬁe?%@% WetigiPhinore g laimsdl-dyn which

mor phol i nyl,  pi pemazi nYenofaPthiAlddiingi 5 AN he
radical s may also be 15 nono- (I)r d%dg%!bﬂl?%%deé(?lﬂiﬁlg%ﬁdi#d}gkrrmi%,g%ﬁod}a
phar maceuti cal | y usabl €ofssliylsisoxaadiedipl pymzdletiyy ietidazstediy!, thibdiszofe-
including mxtures thergaf in all ratios.. 2Q. 10. Conpounds accordin
to onefr nore of d ai r‘?@yq'lggf aﬁ"\ﬁquirpﬁfﬁtzmeayﬁ&y&gﬁﬁdﬁfipfHVWW ,fnedlyl?
pyrrolidinyl, norphol i fHereRh®eadieals Yhay AKa beRlondl M oPfrisubstituted by
i m dazolidinyl, where the radicals may also be nono- or

di substituted by =0 andl@@ng/oradhd phar maceutical |y usable salts,

o all ratos. 1o AL G R st QRO aNe reRamereL . 10

in which R dendgh@eofrincl@8ingdnianses eserdof i alt FfH083) 2] " Het or
(q C(R3)Y1] nHet, R3 denotes H, Wdenotes thiazol ediyl, thiophenediyl,
f

furandiyl, pyridinediyl or pyrimdinediyl, 35 where the radicals may

al so be M0N0y Jcomboliids s @Rhihy't8 bnor HBle 8aths -5 WOWRRR 129905

Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl or imidazolidinyl, where the radicais may also be
15 mono- or disubstituted by =0 and/or A,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

20 10.  Compounds according to one or more of Claims 1-9 in which
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
~ zolidinyl or imidazolidinyl, where the radicals may also be
C mono- or disubstituted by =0 and/or A,
and pharmaceutically usable salts, tautomers and stereoisomers

25 . . i
thereof, including mixtures thereof in all ratios.

11.  Compounds according to one or more of Claims 1-10 in which
R’ denotes Ar,
30 R? denotes H, A, -[C(R%)].Het or O[C(R®),],Het,
R® denotes H,
w denotes thiazolediyl, thiophenediyl, furandiyl, pyridinediy! or
pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by
Hal andfor A,

35



-74 D denotes thiazol ediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxa- zolediyl, isoxazol ediyl, pyrazolediyl, imdazolediyl,

t hi adi azol e- diyl, pyridazinediyl, pyrazinediyl, pyridinediyl or

pyri m di nedi yWQ 200theeest he radi cal s nmay al so be nono-, dpeT®P2009/002137
trisubstituted by 5 Hal and/or A A denpjes unbranched or branched
al kyl having 1-6 C atons, Ar denotes phehyl which is nono-, di- or

trisubstituted by~Hal nd/or ., CN t, denot es piperidinyl, X

pyrrolidinyl, norpholi n‘%n,m%? BE?%PJ?FW ﬂ" QQQn%ﬁylz&r?@@'HgPVEFP'ed[yI' oxa-
i m dazol i dinyl, where thgedifdiseghsolBaly| dyeezddediviMNiRaz8kdiyl. thiadiazole-
di substi tuted by =0 andior & “ral dendt ?%’ FogYigegzelzdlyl, thiadiazole:
0, 1, 2, 3 or4, 15 and divlapyrdazinddiyl] pyraainadiye, maidirgdiyl auntpynevdinadiyl,

st ereoi soners thereof,, includin I xtures thereof ip al]. ratjios., 12.
Conpounds accor di ng to@e&%ﬁqf acﬂ%ﬁ%@f’%‘ﬁaép&ﬁ 't“l‘?@ogrcﬁv‘br tﬁﬁégﬂe}!fed by

Struct ywe and/or nane 'Hil'and/or A,

6- (3, 5-D fl uorophenyl)-2-(5" -nmet hyl -2, 2" -bi pyridi nyl -6-yl- nmethyl)-2
Hpyrid azi n-3-dhe "Azlenotes unbranched or branched alkyl having 1-6 C atoms,

3-[ 6- Ox0- 1- (6-{5-4,1- ( 2- i di ethyl ) - 1H: pyr.azal - 4-
yl ] pyri nidi n-2-yl r;yri ﬁh@y#ﬂ%@%ﬁém&@%ahy rd JF‘?@&SEM?%SDV Hal
3-yl]benzonitrile "A3and/qrdcfip-[1-(2-Pyrrolidin-1-ylethyl)-1

H pyrazol - 4-yl imdin 2-yl}th iop hen-2-yl nethyl)-6-mtolyl-2

H Bg;r i doazi % ]3p te g@noj@z’a-giperidin&, pyrrofidixyl, morpg/ol?nyl, piperaz?;ayl, oxa-
L5 92 e g RSSO i e
2-{4-5- (1- Met hyl pi per hubrlro-fbfﬂismislﬁtvt&d pyr3riaddrora,yl ] - tg

i ophen-2-yl et hyl } -6-mtol yl - yrid azi n-3-one 35 an

phar maceut i cal | y "i#5abl geggf/qssljz, (Jt:_'; é‘ﬁgrs and stereoi soners thereof,

including mxturegs theygahtds & o KaliLs.
15 and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

12, Compounds according to Claim 1, selected from the group

20
No. Structure and/or name
"A1" 6-(3,5-Diflucrophenyl)-2-(5'-methyl-2,2'-bipyridinyi-6-yi-
(" '{ methyl)-2H-pyridazin-3-one
- "A2" 3-[6-Oxo-1-(6-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yl}pyridin-2-ylmethyl)-1,6-dihydropyridazin-
3-yllbenzonitrile
"A3" | 2-(4-{5-[1-(2-Pyrrolidin~1-ylethyl)-1H-pyrazol-4-yljpyrimidin-
2-yl}thiophen-2-ylmethyl)-8-m-tolyl-2H-pyridazin-3-one
30 "A4" 2-{6-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
pyridin-2-yimethyl}-6-m-tolyl-2H-pyridazin-3-one
"AB" 2-{4-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
thiophen-2-ylmethyl}-6-m-tolyl-2H-pyridazin-3-one
235 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.



WO 2009/ 129905 PCT/ EP2009/ 002137 -75 13. Process for the preparation

of conpounds of the fornula | according to Cains 1-12 and

phar maceutically usable salts, tautonmers and stereoi soners thereof,

char act eri sedwiozophewedgs a) a conpound of the formula Il pRr/EPSRHo2137
S

N,NH Il ¢ in which Rhas the neaning inglicated in Claiml1, 15 i

reacted with a conpound of the formula 111~ R3-CHL-WD-R3 111, 20 in
which W D, R2 and R3 have the neanings indicated in Claiml and L
denotes O, Br, | or a free or reactively functionally nodi- fied CH

group, 25 or 1®) Prozesy e ibar |
R3 35 WD 2009/ 129905 PCT/ ES 58%%%3%?:?;% b'-%h éJ %“ﬁg&ﬂﬁaﬁ*%ﬁﬁ“'%“agéﬁ%g

have t he meani ngsici®ainad e and gharmacaytidadly teablesshitsi tautemesrpodind
of the fornmula V - in ich D .ang. ave the neanings
indicated in C aiS%grg&%{ﬂ@r)?\{ag??&fg@“aﬁﬁ%@ﬁ&@Rﬁﬁqd ester radical,
5
a) a compound of the formula I

f\fo
> _NH H
10 N

in which R' has the meaning indicated in Claim 1,

15 is reacted with a compound of the formula Il
R®-CHL-W-D-R® I,
20 in which W, D, R* and R® have the meanings indicated in
Claim 1 and
L  denotes Cl, Br, | or a free or reactively functionally modi-
C fied OH group,
25
or
b) a compound of the formula Il
30 0

=
> _N W Av]
Rt~ N T Br
R3
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10, 0or c) aradical R2 is converted into another radical R2 by
acylating or 15 alkylating an am no group, or d) that it is

l'i berated fromone of its functional derivatives by treat- 20 nent
with a sol vol V& 2989899y dr ogenol ysi ng agent, and/or a bacererooaoixs7
of the formula | is converted into one ojgits salts. 25 14.

Medi caments conprising at | east one conpound of the fornula I

according to Claim1l-12 1pBRAaLr ically usable.salts, .taut.o-
ners and stereoi soner szlpﬁhéqﬂéfgﬁ : ?ngﬂﬁﬁﬁ%vﬁ%?ﬂ%gnlpﬂ%rlr@@cfat?ﬂ uaﬁ['am
rati os, and optionally gxcipients and/or adjuvants. 30 15. Use of
conpounds according to Claim 1-12 and pharmaceutically usable salts,
tautoners and stereoi soners thereof, including mxtures thereof in
all ratios, 35 77 for the
preparation of %@%&%ﬁ%ﬁﬁ%gg ﬁgﬁggggé‘%g‘ﬁf‘ﬁ@? V;ii seases in which
the inlg bition, regulation and/or nodul ati on of ki nase signal
transduction plays a role. 5 1% U&@ according to Caim 15 of
conpounds according to Claim 14 @,‘ and phé{rs maceutically usable salts
and stereoi soners thereof, including mxtures thereof in all ratios,
for the preparation of a medicanent for the treatnent of diseases
whi ch are influenced byn whighDtamehRdhavy tius hmeankigsaadieatsd inhelagant 10
pounds according to ClaimJ-16., 17. Use according to Claim15 for the
pr epar ﬁbl on of a nmedi cARgrt dPBPtESHROEING PRI SR radicébases whi ch are
i.nfluenced by inhibition of Met 15 kinase by the conpounds according
Q,o Caim1l-12.

or

c) a radical R? is converted into another radical R? by acylating or
15 alkylating an amino group,

or

d} thatitis liberated from one of its functional derivatives by treat-

20 ment with a solvolysing or hydrogenolysing agent,
and/or
C a base or acid of the formula | is converted into one of its salts.
25

14. Medicaments comprising at least one compound of the formula |
according to Claim 1-12 and/or pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all
ratios, and optionally excipients and/or adjuvants.

30

15.  Use of compounds according to Claim 1-12

and pharmaceutically usable salts, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios,

35



18. Use according to Caim16 or 17, where the disease to be treated
is a solid tunour. 20 19. Use according to Caim 18, where the solid
tumour originates from the group of tunours of the squanous

epi thel ium tWe® ed%tedens, the stomach, the kidneys, of heafirpn@donesk:
t he oesophagus, the cervix, the thyroid,~the intestine, the liver,
the brain, the prostate, the uro 25 genital tract, the |lynphatic
system the sto t |_ar.ynx _and/ of. the ung., 20. Use agccordi ng
to Caim 18, V\hrer?f_(ép{meeg §e&af%fY<{m %m@?ﬂpﬁ%#&ﬂ% Baatmgntiafdispasgs in
monocytic | eukaeniich Itu@wﬁ@tﬁaﬁ,%ggldﬁ@ﬁaan&@%bdﬁﬁkibn of Kitse signal
carci nomas, pancreatic cancer, glioblastonmas and breast carci- nom

35 21. Use accor driaipdustion glavseproleher e the solid tumour origi nates
from the group of |ung adenocarcinoma, snall-cell |ung carcinonas,
pan WO 2009/ 129905 PCT/ EP2009/ 002137 -78 creatic cancer,

gl i obl gst omasi.cdismacesraingataeCiaim 167 sFasimsalifis adtdfing 26 CIAfRE1-12,
accordihg to Claim16 or 17, where the disease to be tfeated Is a 5

tunour of the bl GBW RRIMaseutieallyusable salts aud stereoisotary thereof,ai m 22,
where the t“m)“r.iﬁ’élh&i‘n@%ﬁﬁir&%r{eﬁfﬁn %Lfﬁ@sof acute nyeloid

| eukaem a, chronic nmyefo eukaem a, "l ynphatic | eukaem a

and/ or chronic | yopthet prephesticacofizametitanterddor ek EaFRIN Sf GR¥EALEST NY
at | east one conp%nrg of . the forBuI_a_I_, according to one or nore of
Cains } to 12, Gy Are, indiuRRERY Py dahipijion of fpsingdinases; by thenears- and
tereoi'Soners th i adl pxtares 15 thereof in all ratios,
énd at | east one%ﬁﬁ?ﬁgﬁeﬁéﬂgﬂn%ﬁlmaﬁ?igw ingre- dient. 25. Set
(kit) consisting of separate packs of 20 (a) an effective anmount of a
conpound of the formula |. accaordin

P 19. 3R accordmg%o %Igm ?5 for the preparation of a medicament for

the treatment of diseases which are influenced by inhibition of Met

15 kinase by the compounds according to Claim 1-12.

18. Use according to Claim 16 or 17, where the disease to be treated is a
solid tumour.
20
19.  Use according to Claim 18, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
( _ stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
25 genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

20. Use according to Claim 18, where the solid tumour originates from
30 the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcincmas, pancreatic cancer, glioblastomas and breast carci-

noma.

35 21.  Use according to Claim 19, where the solid tumour originates from

the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
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30

35

nore of Claims 1 to 12, and/or pharnaceutically usable
tautonmers and stereoisoners thereof, including m xtures

in all
medi canment acwovaos/mgemesdi - ent. 30 35 PCT/EP2009/002137

22.

23.

24.

25,

ratios, and 25 (b) an effective anmount of a further
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creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

Use according to Claim 16 or 17, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 22, 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 of the formula |
according to one or more of Claims 1 to 12, and/or pharmaceutically
usable salts, tautomers and stereoisomers thereof, including 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 of the formula | according
to one or more of Claims 1 to 12, and/or pharmaceutically usable
salts, tautomers and stereoisomers thereof, including mixtures
thereof in all ratios,

and

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

ent.



