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BACKGROUND OF THE | NVENTI ON The inventioerl had the object of finding novel
conmpounds havi ng val uable properties, in particular those which can be used
for the preparation of nedicanents. 10 The present invention relates to
conpounds and to the use of conpounds_ in_which the inhibition, regulation
and/ or nodul ation of si gnéryl egﬁeummdazmsma derbaativasparticul ar tyrosine
ki nases and/ or serine/threoni ne kinases, plays a role, furthernore to
pharmaceuti cal conpositions which conprise 15 these conpounds, and to the
use of the compounds for the treatnent of Kkinase-induced diseases. In
particular, the present invention relates to conpounds and to the use of
conpounds i n BACKGR@UNOhOF THEANVENTION i on and/ or nodul ati on of signal

20 transduction by Met kinase plays a role. One of the principal nmechani sns
by which cel | Tharinveagidratadthe shjetf eicfireting sovélhvompduridsehdvirg sdlwableon of
extracel lul ar signals across the nenbrane that 25 in turn nodul ate

bi ochemi cal pRIRAIYEs.nPRricUathese which sarbs ysession s preparalipt ebr esent s
one course byP“Qﬁ&QPEH racel lul ar signals are propagated fromnolecule to
nmol ecul e resulting frnally in a cellular response. These signa

transducti on cascades are highly regul ated and often overlap, as is evident

from t hdOexi st ence of many protein kinases as wel| as phosphata 30 ses.
Phosphor yl at i dRedireper iBveriias @lates be casponadsiandde thaUspet comRndse  or
tyrgsine resi guenionAhd iRBIEIN dd RSP aAEHE rQRIIGISH 6 S6RR ERRELbE] DY
the¥r specificity of phosphory Ion site, i1.e. serine/threonine kinases and
tyrosi ne ki navgkindsioacm pintisplao tyrbsihedinasessarediopserineithireoniae kirasess 35
within cells and since cellul ar phenotypes are |argel inf!Henced_b t he

activity of tREYS PEUIGBIDEIMErE 10 RhaERAUYICAI BRIV RAMRNISOf
di sease 180 20§l LiaqBofindd HrtBEhE0RRAE the Softit iR 30ALR rchRaR et are
e ac un

attributable to el aber'r ant ivation or ctional nutations in the
mol ecul ar conpimagetindofeddizeases.ascades.

In particular, the present invention relates to compounds and to the use of
compounds in which the inhibition, regulation and/or modulation of signal

20 transduction by Met kinase plays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intraceliular 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-
30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process

35 within cells and since cellular phenotypes are largely influenced by the

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



Consequentwy 2008a88usler abl e attenti on has been devoted topthepedagnessieri -
sation of these proteins and conpounds that are able to nodulate their 5
activity (for a review see: Wi nstein-Cppenheiner et al. Pharma. &

Therap., 2000, 88, 229-279). The role of the receptor tyrosine kinase Met in
human oncogenesis and 10 the possibility of inhibition of HG (hepatocyte

growt h faCtOf&%@%@ﬁdlSé@%@ﬁﬁé A ABLIRIE éﬂlﬁéﬁhb@ﬁﬁnpé(ctﬁatlgﬁrdrhou et al.
i n Oncogene, Vol. 23, } 31, pages 5387-5393 (2004). The inhibitor
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suitable for conbati n cancer t _Kki,nase or for cancer
Sher any 1 6 udSaEn Y. otsdempletat gl Tiad Bper HRREA B hRich8raciBh Ca3C51)
7345-55. A fLéra‘tlbﬁrofttb(é%bftﬂeﬂﬁ‘s%‘éjecdrﬁbb@rhdé)ﬂwaft%i'e aBIEDR hBEuBE BRir | S
reportegl by H Hov et al. in Cinical Cancer Research Vol. 10, 6686-6694

(2004). The mvﬁmfpoarrawewes%Wsmst@m -Qpprnheiner et at iRharmas &di r ect ed

agai nst the Is furthernore reported therein that HGF
and Met nakeq§§”68n?§§b gﬁigﬂigz9ilbutlon to the malignant process of
various forms of cancer, such as, for exanple, multiple nyeloma. 25 The
synt hesis of snall conpounds mhlch specifically inhibit, regulate and/or

modul at e si gnidle toianﬁmﬁstaoeptqmyno,%rrta;klnaseMaiswumm oncegeariesis and hr eoni ne

Ki nase rticul ar t ase fore desjr aimof the
pr esents1 i nveﬁ 8#?35'?%'{\’/?}?5‘50@ f’f'lgﬂ:n CHR 38#&@%’@5@9& fng to the
i nvention anduegadtivatibh eiré desbityed B/ B@{H@bétealnh@ﬁ@@r@wl 2preperties
V\/m)l e being well tol- erated. 35 The present invention specifical Ty rel ates

t 0 conpounds ¥, pages S38fH3IL (200d).chhe ithilytar, SU et adescrigdoherituaat e
oL anal A e i oot e 1 AR R (T RAORRAN S, oL
ther eof, £ or tAiptheeRictRMaselinfBitokionaAceNMeRsl Bi fdrfiBed 3)d).G.
Christensen et al. in Cancer Res. 2003, 63(21), 7345-55.
A further tyrosine kinase inhibitor for combating cancer is reported by
H. Hov et al. in Clinical Cancer Research Vol. 10, 6686-6694 (2004). 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.

25 The synthesis of small compounds which specifically inhibit, regulate
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, reguiate and/or modulate signal transduction by Met kinase,



conpl aints, such as angi ogenesis, cancer, tumour formation, growth and {
propagat i oWO 2P¥ 52 4scl erosi s, ocul ar di seases, such as & Eﬁ’ﬁ%@@?ﬁ”
macul ar degeneration, choroi dal neovascul3ari sati on and di abetic retino-
pat hy, inflammatory di seases, arthritis, thronmbosis, fibrosis, glomerulo-
nephritis, neurodegeneration, psoriasis, restenosis, wound healing, trans-
pl ant rejection, netabolic diseases and diseases of the i mune system 10
al so aut oi muifecempeaisiess wWhiah erBpESe H?%@e@@@P@W&ﬂ%@@é‘d@éﬁowsﬁeﬁefObl ood
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ki nase i nhi bl t: lairfteesects as Laﬁgtd@@h@éi& t:m&etdmm@unor@mhaﬂorh egrsaeaad bral n,
urogeni tal, atic system stomach, Iaryngeal and | ung_carci nong,

i ncl udi 0g |ungrma@@ar@rtermiqﬁll%ﬁﬁmr d@lease%srﬁgic@aa%a%mucgd The present
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in connectlonﬁmﬂyhnmmhﬁﬁut @%e@'seﬁ“éﬁthﬁtksed\rwhibdswdﬁ%ﬁ)s’ﬂ@t lonteyilod N
particul ar e conpounds the formula | can al so be enployed in the

treat ment of E@Ph@ﬁlﬁa nle@r«wbegﬁnecamrpsoma%c@mmm veuncheealaniiedst can 25

ext sting_cancBP L Feeb ot itielBie sttt ol SREEd A hS Bl ERSedner T Cacy
of certdln exhrbiAdopAAGRE dFRENEIFMBERS dRbdtsndh@ Henaes of the3Blodbde
conmpounds of the formula | can furthermore be used for the isolation and

i nvest i gat i onvessainalse insiahility @ndexgrmenbildy apd thedikiimmasmmals. addi ti on,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregul ated or disturbed Met kinase activity. 35 It can be

shown that th8ofi@mprades impaAicdisrdastogroeng fivedlnsObam deareied with Met
antiproliferative action in vivo in a xenotransplant tunour nodel. The com

VO 2008454524binase mtpbiters) dbesa solid lupewisdsciagesrenegyticdewremiavBinon ar e
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The present invention is directed to processes for the regulation, modula-
20 tion or inhibition of Met kinase for the prevention 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
25 furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

30 The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. in addition,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregulated or disturbed Met kinase activity.

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-



5 plant rgj | r neurol ogi cal damage due to tissue rpm' The pre-
sent com‘gﬁggéé/%%ﬁsui tabl e for prophylactic or therapeutic '%8‘?8?85532. As

used herein, the term"treatnent” is uséddto refer to both prevention of
di s- eases and treatnment of pre-existing conditions. The prevention of
prolif- eration is achieved by adm nistration of the conpounds according to

the 10 invention,prior to .t devel.opnent pof. overt,.di sease. for exanple to
prevent ¢ hePOoE R gb Re AL OB Ak ninRYFEY GARRR T gifing’d
restenosi s }hasaproiféRtiviidistatar fir@xanplé 3 irilbigRInourcgrowth foaeBatevel y, the

conpounds are used for the treatnment of ongoing di seases by stabilising or
i mprovi ng 1Bflafenatiomassociatedpvitng onphoprofiterative disgase,Hodphibit tigsk ent  can

bel ong to an mal i an species. for e |l e.a,. primte speghes

par t1 oyl ar | yPROMEEC P LAEATLOrica! SR TLE 1 fiste IR B8 LR er s

rabbi tS; hors&s corfyeundiosre suidbie fof fopNadil orPerifedic@posdd exest for
experinmental investigations, providing a nodel for treatment of human

di sease. Theusrbeysinghiitesm Streatrpentt iSCtuseﬁrtoEl@rfear tpcbqth@a?ﬁgﬁiqmwftm?{ het t
conmpounds 25 accor di 0 the inventiaon canp.be t erm ne in.wyitro tests.
Ty|rorip cal ly, oS35 g Bgéﬁm?’ﬁtegfc@fafe’ﬁ'%m@om%&ﬁmﬂ?ﬁ QGX%%%?QEIW é’g'or ding to
the inventi ogratigh i¥ abhRVEd BYHRANISAEIOADIRE cBntRiunad Ricofding toviheh 1S

suffic# nt to allowthe active agents to induce cell death or to inhibit
m grati'on, usvantign pgonkecthestevaelopoenief ovsdt diseasafer axample e prievest t est i ng

can be carrigd out  usi cul - tivated cell.s fro . DI ops l.e. The viable
cg)l I's remai nﬁ?‘ﬁggféi%*éf’{f FL.ﬂEOUﬁSr Bgﬁvﬁgﬁ‘uﬁ]eﬁ?ga{'ﬁ@ﬁo‘g@ﬁf@@.‘%ﬁ%ﬁg Svari es
dependi ng onadiRiALEWitH CardRVRSEINEr HaRfEry [dt8. ARG®atiVEly, e cirigaasds t he
patient status, etc. A therapeutic dose 1s typically Sufficient

consi der abl yanegugasties éhe treatmeetsofrangadrg Hiseapes Syistabilising loe ImMaradRg ti ssue
whil e the viahil.t f the patient js .nmaintained. The treatnent is generally
WO 200@11452@? %&ﬂ%@@@&rﬁgé’%% p?ges%tonti nued until a considerable
reduction has occurred, for exanple an at |east about 50%reduction in the

cell burden,_and may be continued until essentially no nore undesired cells
are det ect edl ey hpRODRRIENt Bapdielon:fa any s@Meelian spesiegntar exaamde@t i on

pathway and §qr gel et o Micularly humans: rodents, including mice, rats and

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
)25 according to the invention can be determined by in vitro tests. Typically, a
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
30 about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
35 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

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



I nteracti onﬁyggpmgguyari ous signal transduction pat hways, P¥‘?/ﬂ’ﬁ1’d§/0‘i§ ﬁen
e

itists have vel oped Sui tabl e nodel s or nodel systens, for éxanple ceé
tculture nodels (for exanple Khwaja et al.;SEMBO, 1997, 16, 2783-93) and 10
nodel s of transgenic aninmals (for exanple Wite et al., Oncogene, 2001, }
20, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interacting conpounds can. be utilised in order, to du-
ate the oi gnalCqtBHeE I AE-BRERRENE Tefigion Mg BEFHIGL I SamBls: Aas1, 15
95-105). The ngﬁmt@mﬂrré’dwioh%tm@_céH‘YSGFHérQ%n@%ﬂa?b&%d@ﬁnlﬂé@@nﬁﬁ _
reagents for testing kinase-dependent signal transduction pathways in ani-

‘mal s and/ or celé¢ssentially po moorel wndesired celie ace detacied i .mentioned in
ithis application. 20 Measurenent of the kinase activity is a technique
iwhich is |l known to the person skilled in the art. Ceneric test systens

\for the deternipatientifiationtt FsigAs rAddubtidby p'a%w% S SO det&tiorf 6F exanpl e
'histone (for exanple Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338)
ior the basic myetaractias heteeennariaue sigrsd tiapsdudtion pathimayer earigus gdien-

' | Ca - | , d. Jr. . R 992,. J. Bi
Saa page 1a0aas Bave BexSopel b PatiesSrmade Bystans, fod pedingis ele Tass ay
systens are avaiditurehetli€ (fot axémggé khgvﬁ}d SMalPTEMBU, tpoas$8Y21ERNDY) hdal -,

J. of Biopplecular Screen- ing, 2 . 11-19) and flashpl ate assay, the
radi oacti V& phowpHelsyafdtansgentsfanimals(fer examplsepihitecstad., Qnsogeaes2@@t.h yATP

o opet i ve i g/ O0 PRI PEF Lo dBrhauoh o kBT RARsn het SigharTAS-
honogeneous ti rgudtRpciaseddé! HRrBSR) 6mpbarag 88 BeAnaY ifl ARS8 TR FRET)

and fluorescence polarisation ( 08/ 145242 PCT/ EP2008/ 003549 -6
t echnol ogi es arlatesihe:sighal (f exaeple fieplenrs ¢snll,|Bioehemical JJ 2080, BSbnol ecul ar

Screeni ng, 200 < 214) . O her non-radi oagtive ELI SA assay,.net hods use
speci 11 o hosprez ARl T sipaghed ARIRsARIhe WY feh AT ANy ¢ he
phosphoryl at ed regdBffs Rt festif Kindddldepéndett sithdl @Rl Gidi palhd/ayt WaRRScence
using a second peroxi dase-conjugated anti-sheep anti body (Ross’et al.,
2002, mals and/or cell culture models or in the clinical diseases mentioned in this
application.
20 )
Measurement of the kinase activity is a technigue 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
25 protein, are described in the literature (for example Campos-Gonzalez, R.

and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
30 able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
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
35 all, is detectable. Furthermore, homogeneous time-resolved fluorescence

resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



Bi ochem ere are many di seases associated wt n of
cel | ul ar \%?é?qsglgsr%? tion and cell death (apoptosis). Thgcg@ﬁg&?/{oggﬁg&

interest include, but are not linited-€o0, the following. The corrpounds
according to the invention are suitable for the treatnent of various
conditions where there is proliferation 15 and/or mgration of snooth nuscle

cells and/or,_infl,apmat o ells into the, intidml |ayer . |,
esulting | dePRPAEE e rbBhiera Ay e TR 2 P BipdBRaRS ¢ i (e
case of neoigdreBRINgO200RS{yR2hapi ons. Ccclusive graft vascul ar di seases of

I nterest include atheroscler05|s coronary vascul ar 20 di sease after

grafting, vehihed h%fwtraak%'&ﬂ@é ELIQR@SSQV%‘(%B& Iu@ersrp%maqiﬁdéphb%ﬁ{tﬁnow S,

restenosis after angioplasty or stent” placenent, and the |ike. PRI OR ART 25
Di hydrgopyri dediesn{prospbo- k&sﬂbiﬁer@o&ahoﬂB@nru:lsdmiwthe)pljosphombt@d;/ 037349 Al .
O her pyrlda2| S e treat f di,seases of the imune system

i schaem ¢ aryPe ﬁ?teaﬁipﬁ BW"&H% Qz?%teﬁéﬁ)(yvﬁ“ 'ﬁfﬁ"ﬁpsﬁe'?ﬁ%u§fg% 30 and
EP 1 061 07%eBbnd FérEidase. 60 te:wg #BnBed bhtisody Blosiescsl b her

di hydr opyri dsa2| Pl lf';J'(;érrles’ and p rui@%am n%nes gé ulng(?%%%s and i nsecti ci des.

O her pyri ddipoherasJare descri bed as cardiotonic agents in US 4,397,854, 35

JP 57-95964 di scl oses ot her pyridazi nones. WO 2008/ 145242 PCT/ EP2008/ 003549
-7- Sl,{gﬂl\/ARY OF THE | NVENTI ON The invention relates to conpounds of the
| & |

formu Ohefé afe Mharly disead®s asdcciatidwith Hsreb@idtonvdt c&hular prolifera-
0 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

15 and/or migration of smooth muscle cells and/or inflammatory cells into the
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 inciude atherosclerosis, coronary vascular

20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic
restenosis, restenosis after angioplasty or stent placement, and the like.

PRIOR ART
25 Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1.

Other pyridazines for the treatment of diseases of the immune system,

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

EP 0738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazin-

ones and pyridazinones as fungicides and insecticides.

Other pyridazinones are described as cardiotonic agents in US 4,397,854,
35 JP 57-85964 discloses other pyridazinones.



- R denotes ' ', R2 denotes Hor A R3 denotes -Alk-: 15 A
' denot es unbrég)nzé’ﬁ%l %2 branched al kyl having 1-10 C atons, %TZE%?%SS%h H

- atons may be replaced by F, d and/or Br,7and/or in which one or two CH2
groups may be replaced by 20 0, S, SO SO, C=C and/or CH=CH groups, or
cyclic alkyl having 3-7 C atons, Al k denotes unbranched or branched al kyl ene
. having 1-10 C i j = atons may be replaced by OH, F, d
and/ or Br, andﬁi&ﬁﬁﬁ%?y\gt@%@w 2 groups nay be replaced by 0, S,
SO, S2, C=C and/or CH=CH groups, 30 or cyclic al kylene having 3-7 C atons,
Ar' denotes phenyl, naphthyl or biphenyl, each of which is nono-, di- or
trisubstitutedThg inegntion re@res tNcRIPRUNERDT thedrmutaNl COOR2, CON(R2) 2,
NR2COA, NR2SQ2A, SO02N(R2) 2, 35 S(O mA, CO Het 2, t2, C(R2)2],NR2),
OCON(R2) 2, O C(R2)2)nHetz, NR 2000A, NR2 2] nN(R2) 2, WD 2008/ 145242
PCT/ EP2008/ 003549 -8 NR2000[ C( R2)R} pHet 2, R2[ )2], N(R2) 2,
OCONRZ2[ C(R2) 2] nHet 2, CHO and/ or CQA tLaNHet8. e \' i ndeplendent |y of one
anot her, denote a nmono-, bi- Hgr~ t&ityelic Mt ur\f‘:d, unsat urated or
raromatic heterocycle hav- 5 1nhg”1 ¥o, 4y, 0 and/ar S atons, which may be
' unsubstituted or nono-, di- or triZyHstituted bgrzHal , A, OR2, (CH2)pN(R2)2,
. (CH2) pN(R2) Het 2, (CI—|2)pN(R2)COR2,R5(CI—|2)pN(R2)COHet2, 2, NO2, CN,
. (CH2) pooqlgz, (CH2) pCON(R2 SR ) 2,

in which
) R’ denotes Ar’ or Het',
R? denotes H or A,
R denotes -Alk-Y or Het’,
15 A denotes unbranched or branched alky! having 1-10 C atoms,

in which 1-7 H atoms may be replaced by F, Cl and/or
Br,
and/or in which one or two CH; groups may be replaced by
20 0, S, SO, SO,, C=C and/or CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
Alk denotes unbranched or branched alkylene having 1-10 C
"} 25 atoms,
in which 1-7 H atoms may be replaced by OH, F, ClI
and/or Br,
and/or in which one or two CH; groups may be replaced by
0, §, 80, 80,, C=C and/or CH=CH groups,
30 or cyclic alkylene having 3-7 C atoms,
Ar' denotes phenyl, naphthyl or biphenyl, each of which is
mono-, di- or trisubstituted by Hal, A, OR?, N(R?)., SR?, NO,,
CN, COOR?, CON(R?);, NR’COA, NR*SO,A, SO.N(R?),,
35 S(O)mA, CO-Het?, Het?, O[C(R?),].N(R?), OCON(R?),,
O[C(R*)]sHet?, NR’COOA, NRCOO[C(R?)]:N(R?),,



10 (CH2) pCONR2Het 2, J C(R2)2],N(R2), O C(R2)2] nHet2, NHCOQA,

NHCOQ[ C( R¥P2P85242 NHCOO] C( R2) 2], Het 2,  OCONH[ C( R2) 2] nRERHP2008/003549

OCONH C(R2) 2] nHet 2, NR2SQRA, SO02N(R2)28-S(O mA, CO Het2, CHO COA, =S, =NH,
=NA, 15 oxy (-0) and/or =0 (carbonyl oxygen), Het2 denotes a nonocyclic
saturated or aromatic heterocycle hav- ing 1 to 2 N and/or 0 atons, which
may be nono- or disub- stituted by A and/ or =0 (carbonyl

. ,OA_CH ,Hal ,
oxygen), R4, R5 each, NREPSNEERDeHEY SICONRIHE 21bRoOke Hal, OR2, R2, 20

CN, N(R2)2, N2, coom% : R2CON(R2) 2 or COA, X
denot ((as )CH or N, Y den P@%ﬁ@%z)ﬂ%%@%ﬁbﬁfo%m[qm) 2] nN(R2) 2, 25
NR2[ C( R2) 2] , Hiet' 2Het’CH, e 43R0 inddfehidehfly bFeha anofii<r( RenaierdiaictdAbi- 6t =0) N( R2) 2,
C(=O NAHet2 or C(=O N(Het2)2, in which an NH group may be repl aced by
I\I—COOAéor 30 N-COA, Hiryclisrigturated, unsatygatest of aromatigcheleracygle hawvr 2, n
denotes 1, 2, 3 or 4,

usabl e derivati ves, soipégt@s&,iﬁgg ?@dg{fﬁ%’ﬁ@r ?@é@*@?gﬁ?@%ﬁ@ﬁ%ﬁt ihg?lal)%/,

i ncl udi ng mixtures thesraabno! ddl dr triglibstRuteWd2QABIAL45R% 2CPCYNERZQ08/ 003549
-9 The invention also relates to,the optically active forLns

(stereoi soners), the EaNERIe!, Otb)MNEHROSR, (Chb)pN(Bgméﬂﬁ‘err s and the

compotnds 15 taken 5 8 M2 Giaane ot - tHEbEENEER “not ecut e onto ¢ he

conpoutdls which for m(OJMQE;g:(DNRFHefZE OlCtRAL], MR 20[C (RZ)fiHe&. sol vates are,

for exanple, nono- or di cydrat es or al koxi des. 2 2

NHCOOA, NHCOO[C(R")2],N(R")2, NHCOO[C(R"),]Het",
) OCONH[C(R?)2],N(R?%)2, OCONHIC(R?),],Het?, NR?SO,A,
SO.N(R?)2, S(O)mA, CO-Het?, CHO, COA, =S, =NH, =NA,

15 oxy (-O") and/or =0 (carbony! oxygen),

Het? denotes a monocyclic saturated or aromatic heterocycle hav-
ing 1 to 2 N and/or O atoms, which may be mono- or disub-
stituted by A, OA, OH, Hal and/or =0 (carbonyl oxygen),

R* R® each, independently of one another, denote Hal, OR?, R,
CN, N(R?)2, NO,, COOR?, CON(R?);, NR*COA, S(O)mA,
NR*CON(R?), or COA,

X denotes CH or N,

. Y denotes Het’, NR’[C(R?);].Het’, NR’[C(R?)2].N(R?),,

s NR’[C(R?)2]sHet’A, OH, OR?, O[C(R?);},Het?,

O[C(R?),]Het’NA,, C(=0)N(R?),, C(=O)NAHet® or
C(=0)N(Het),,
in which an NH group may be replaced by N-COOA or
30 N-COA,
Hal denotes F, CI, Bror !,

m denotes 0, 1 or 2,

20

n denotes 1, 2, 3 or 4,
- p denotes 0,1, 2, 3 or 4,
and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios,



The term phﬁﬁ%ﬁ?%%ﬁa' |y usable derivatives is taken to 'F%%thz&{%o%’&@m 10
of t a

ple, the salts e conpounds according to the invention an SO SO-

. call ed prodrug conpounds. The term prodrod derivatives is taken to nean

conmpounds of the fornula I which have been nodified by nmeans of, for
exanpl e. al kyl or acyl groups, 15 sugars or oligopeptides and which are
rapidly cleaved in the organismto formthe effective conpounds accordi ng
to the invention. These al so include bi odegradabl e pol yner derivatives of
the conpounds Thedwethtion diso rdiatasrteahé iopticalpsactReciore dstefauisemany)| the i n
Int. J. Pharm 20 115, 61-67 (1995). The expression "effective appunt”
denot es t he anBURARYNEES, Hgiracamaesdhe dastgrenaerseand thechydratas and $olyr edi ent

whi ch causes i t ' Lol agi.cal di cal
Fesponsesnii ohVFEsch e a5 BbBls, THE fBin STl fe BORERORGE s Bel™L)
physi ci an. |In agtieanaductionsspiresssaiverittheleenistomalthy cefpethtls eviagount

denotes an anpunt which, conpared with a correspondi ng subject who has not

recei ved this fBuswingiadhelienstypl aifiastive Brsegrivales ase. ToRBXBVBIE t r eat ment ,

~ healing, pr evemdn%r_l o??i@d@egﬁréﬁbﬁéesa di sease, syn- drone, condition,
‘ or side-

conpl ai nt, disorder of"al so the reduction in the advance of

a di sease, confhaitetm phafthacediially TRabRxdRaSIves is' takenap endart bt yxahf ecti ve
anount " ﬁéso enconpasses the 35 anobunts which are effective for increasing
p

nor nal si ol Blgi &g saltmet thercomppyisaccesding todie Fvendien @resI90 s010 The
i t] | f nixt f th ds of th
I nventli on a SOC&@%@?F& %Hﬂ‘?’gg‘ﬁg?o m Xxtures o e compounas o e

formula I, for exa "two diastereoners, for exanple in the

rati-o 1:1, 1:2Thé:tém prddrug derivatidés istaked t®mebinlédidpoandhesthedormula | _
particularly preferably m xtures of stereoisoneric conpounds. The invention

rel ates to thﬁW&‘&WéﬁMﬂﬁ?Qﬂ masifiacbbymeans ?fnfprﬁa[@l@-h@kﬂd?f ach@raupsa
Giai o 1381 ang BHE Relanprefie  ATEUE S by LEETL T OB G ) 1,

Cains 1381 an ar mec y-usab
tautomers and fdrer gel sffugtive dohgiRelds adtardiag &b tisethventibhat a) a conpound of

the formula I'1_O )
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm,
115, 61-67 (1995).

20
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

)25 desired, for example, by a researcher or physician.
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:

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

The expression "therapeutically effective amount” also encompasses the

25 amounts which are effective for increasing normal physiologicat function.



R4 15 ~X -N NH RB-OHXI1 I X~XR5 20inwhich R3, R4, R5 and X
have the WEAWHYSMMndicated in Gaim1, is reacted wit P RAPUIEH%f t he
formula Il 25 RI-CHL-R2 II11, in which-R-and R2 have the meani ngs indicated
in Cdaiml and L denotes C, Br, | or a free or reactively functionally

nodified 30 OH group, or 35 b) aradical R and/or R3 is converted into
another radical R and/or R3 by acylatin al kyl ating or etherifying an

am no or hydf8gjnveptinnalsoeelatessiorths use Eamixiwes et sgampounds of e c) i n

that ¢ 1S | HEATdor BN RREBhuid ol HAKiRORRa TR, Y5 difoRinthed | ment

wi th a sol volysing ‘or ysing agent, ase or acid of the
formula I isratnvertie2] 1:8f ©4one, df10,t'518@lor 4:10000 Above and bel ow, the
radicals Rl, _R2, R3, R4, R5 and X have the neanings } indicated for the
formilg I, unhese ags praicuigrispreferablt mixtyiesof sterepifonstis repPerndgar banmoy!

means “am nocar bonyl " and vice versa. A denotes al kyl, is unbranched
(l'inear) or branched, and has 1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons. A

preferably dfhetiegentRinvelates to theecompourdd vt the foronid | and ealtothdreobut yl ,
i sobutyl, sec-butyl or tert-butyl, furthernore also 20 pentyl, 1-, 2- or
3- met hY! but Y&nd o ajprecess fnr the preparatiayobcemppunds of Hig Tarmpia b@ccordaxy| | 1-

2=, 3~ ONidt {TRE MM Y ind bivbimacdufically usable defvatives, £alts, sBivates,

10 tautomers and stereoisomers thereof, characterised in that
a) a compound of the formula 1l
0
15 R ~
B\X\ \N,NH

X/( =X

X/

R5

20
in which R®, R*, R and X have the meanings indicated in Claim 1,
is reacted with a compound of the formula Il

R'-CHL-R? I,

in which R' and R? have the meanings indicated in Claim 1 and
L denotes ClI, Br, | or a free or reactively functionally modified
30 OH group,

ar

35 b) a radical R' and/or R? is converted into another radical R' and/or
R® by acylating, alkylating or etherifying an amino or hydroxyi group,



. 3, 3-di net hyl - or 2-ethyl butyl, 1-ethyl-1-nethylpro 1- et hyl - 2-

| nethylpropyway§M@h254% 1,2, 2-trimethyl propyl, further pre$ /BRAOPBI008349 oy am
25 ple, trifluoronmethyl. A very particul arlfy preferably denotes al kyl havi ng
1, 2, 3, 4, 50or 6 C atons, preferably nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, trifluoronethyl,
pentafluoroethyl or 1,1,1-trifluoro- 30 ethyl. Cyclic al kyl (cycloal kyl)

pref erably denotes cycl opropyl, cyclobutyl, cyclo- pentyl, cyclohexyl or

cycl oheptyl. Alde preferably denotes |inear or branched al kyl ene having 1 6 C
atons, in 35 which 1-7 H atons may be replaced by OH F, d and/or Br,
and/or in mhich one or two CH2 groups may be replaced by 0, such as, for

o opyl ehe, but yhene 4 1B 0D %é?%%gﬁé’?ﬁ&fwi&@na Hﬁ'@%ﬁ?&% iy al so

be repl agsed by rh&tst With Q‘éﬁ@dlysﬁﬁé oﬂﬁ?&bgénofy@rn o-, m or p-tolyl,
o-, m or p-ethylphenyl, o-, propyl phenyl o- m  or
p- i sopropyl phenyl, o-, m or p tert butyI phenyl, o-, m or p-hydroxyphenyl,
0O-, m .or p-ni tr (ﬂ,enyl o-, m or p-am nophenyl, o-, m or
(N- met hyI am @6‘)2 enyl, o-, m or p-(N-nethylamnocarbonyl)- phenyl, o-, m

or p- acet am dophieaye or &cid dMthe forfuiR | RoporeeR\ intcPone BF it9sald) _
p- et hoxyphenyl 0o-, m or p-ethoxycarbonyl phenyl, o-, m or p-(N, Ndi-
net hyl anitfb) phenyl o-, m or p- (N N-di met hyl am nocar bonyl ) phenyl , o-, m

N- et hyl sl | a
SrfFﬁéroﬁhe%y?fﬂb%%p%d‘%@by i e B B R B0 RS g ©

p- (et hy lisdibAteasdl o) RN |, UPlessBxpPesdly ciEREM VhisaHvgny| ) phenyl , o-,
m or p-mnethyl sul fanyl phenyl, o-, m or p-cyanophenyl, o-, m or p- carboxy-

' phenyl, o-, m or p-net hoxycarbonyl phenyl, o-, m or p- forrryl phenyl, o-, m

tor p-acetylphe Qr i psulfon phen nDrpho 20
Ty il bonyriprlitgeTon CafiaR R Theae SRR o Bl it o
-or p-(3-oxonorpholin-4-yl)phenyl, o-, m or p- (plperldlnylcarbonyl)phenyl

"0-, m or p-[2-(norpholin-4-yl)ethoxy]phenyl, o-, m or p-[3-(N, N-diethyl-
am no) pr opoxy] pheapdtes@lkyl s mbr@qmci%(gnaa@mwramhﬁqora@gwqmi e2.doMpRenyl |

6,7, 8, 9or 10 C atoms. A preferably denotes methyl, furthermore ethyi,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
20 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-methylpropyi, 1-ethyl-2-
methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for exam-
25 ple, trifluoromethyl.
A very particularly preferably denotes alkyl having 1,2,3,4,50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyi,
tert-butyl, pentyl, hexy), triftuoromethyl, pentafluoroethy! or 1,1,1-trifluoro-

30 ethyl.
Cyclic alkyt (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl or cycloheptyl.
Alk preferably denotes linear or branched alkylene having 1-6 C atoms, in
35

which 1-7 H atoms may be replaced by OH, F, Cl and/or Br, and/or in
which one or two CH, groups may be replaced by O, such as, for example,



, 3-di et hyl am nopropoxycar bonyl am no) phenyl , fera 25
bI y 2 3- wcgzo 8/1434%_ 2 6-, 3,4- or 3,5-difluorophenyl, éﬂéﬁ{bﬁéo@'&@ 2,5-,
2,6-, 3,4- or 3,5- di chI or ophenyl , 2,3-12—2,4-, 2,5-, 2,6-, 3,4- or
3, 5-di bronophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3, 4-dinmethoxyphenyl,
3-nitro-4-chloro- phenyl, 3-am no-4-chl oro- 2- am no- 3-chl oro-,

2-am no-4-chloro-, 2-am no 30 5-chl oro- Ioro n

2-ni tro-4- Nmﬂtaylﬁé@hﬂfwlﬁ%prawieae rﬁ"-ity'@n@q{l @HS?@?@I@ fwg 5%?1’9

2, 3-di am no 3,4, 5- trlchl or ophenyl ,
2,4,6-trinmet h‘%%t‘ Lfb ﬁf’yhﬁﬁé})gg r?p?%géé]@c%l %r op(ﬁ_elnyr1 p-i dophenyl,

3, 6-di chl oro-4-am nopheny| 4-fluoro-3 35 chl orophenyl,

2-fl uoro-4-bronophenyl , 2, i fl uoro-4-bronophen
br ono- 6- met P?d)??ﬁﬁ@?%ﬁl for@@ﬁmiﬁeo%mr&%g@} h@n;}’f1 X%pézhﬂPBeWIaEetr%n?rdo WO

2008145242 p 0354 flu hgnyl ,
3-am no- 6- n@tﬁquﬁ%%%l% %3 @m%(r) O_Qgroggg{hgnyd&hﬂgn?rﬂtért"ff‘dt@lﬁhéﬁ?l e
2, 5-di net hyImAencﬂJMm}rimo&yphphyl bH m- bupmitespreryhdi-memtor pAamimpdfeswyhig-y denot es

phenyl which is mono-, di- 5 or trisubstitut b | ,. A N(R2) 2, SR2,
NO2, " CN, COfROr @m(wsfy'ammmy WMP-M@%@“ RAY)TO- Het 2,

Het2, O 2 ) R2) 2,
NR2COq O R2 086&5%@‘{%%( ﬁzﬁ? B%@l%@ﬁ@ S‘N( 10 CHO
and/ or10cQA. p}-ethlbxypl@émylcmﬂ at-lor ppetHosyeiibpngiphengls ophranpt pyil, Mkdii s
substituted |nthe 3-position Fartlcularly

Ipzéeferably ethylamipeinhernys o- er)}éﬁge@fgg‘g hY'ﬁWWféﬂ%\glFﬁ%ﬂN Het' and
113 GonoL vy SNATR B on 135 BAPITAEN B g e 2 o

rrol
5-i m dazol ylor plﬂuorapheéyl o+, rﬁ-@ypmmhwbheﬂyi o4-moor p- chlamphginyl, ®-, 4- or

5-1 soxazol yl 2-, 4- or 5-thig - or b-j oth - or
4- pyr|1($yl yzn 0r49 (mgihstﬁu' F?ﬁ\erwf q‘mrPﬁé’r(mﬁ Y'EP %\fﬁﬁ\%ﬂvw 3-
triazol - riazol trazol yl ,
1, I2 é oxad| azol etﬁybé Ij)f[ghémg dé)l @()adJ g.]a I‘f%nlyli_’%m ,Jor p%ar@o&? o

1, 3, 4- t hi adiphzolt, 2)— oF of p-methaxjedrbdngiphengllioazot oBp-formylphghyi, o-,
1,2,3-thiad azgrl p- a-ce%rlpﬁeSn)X Io rgﬁ o?rp g'm rsiu%ﬁgfl%lehyl, 0-, m- or p-(morpho-
lin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-, m-
20 or p-(3-oxomorpholin-4-yl)phenyl, 0-, m- or p-(piperidinylcarbonyl)phenyl,
o-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl, o-, m- or p-[3-(N,N-diethyl-
amino)propoxylphenyl, o-, m- or p-[3-(3-diethylaminopropyl)ureido]phenyl,
_ 0-, m- or p-(3-diethylaminopropoxycarbonylamino)phenyl, further prefera-
D bly 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3 5-difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5-dichlorophenyl, 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-chloro-
phenyl, 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-, 2-amino-
30 5-chloro- or 2-amino-6-chlorophenyl, 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-trimethoxyphenyl, 2-hydroxy-
3,5-dichloraphenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-
chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-

35
bromo-6-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamido-



pyrazi nyl, 4-, 5-, 6- or 7-indolyl, 4- or 5 i sai_ndol
. i ndazol yl , %’02@8”45242 or 5-benzimdazolyl, 1-, 3-, 4-, 5-F P&P%’U‘BS”

L 7- benzopyrazol yl, 2-, 4-, 5-, 6- or 7- bentdxazol yl, 3-, 4-, 5-, 6- or 7-
benzi soxazol yl , 2-, 4-, 5-, 6- or 7 30 benzothiazolyl, 2-, 4-, 5-, 6- or

7- ben2|soth|azolyl 4-, 5-, 6- or 7-benz- 2 1, 3- oxadlazolyl 2-, 3-, 4-, 5-,
6-, 7- or 8-qui . 3=, 4-, 5-,
6-, 7- or 8-Ci HH %@ﬁ&mzo-@me%g(yphgnﬁ 3376‘F086 Hlﬁt'ﬂﬁEB \Hyé) °¥“C§9'46r

6-qU| noxal i nyl gegs ophenvl @2,5 hvBa.2rheBR , 4-oxazinyl, further 35
preferably 1, 3- lc);er?gncﬁl gxoly 3 Egn%r genzodd} Eaﬁr-] -yI 2,1, 3- benzot hi a-

di azol -4- or -5-yl, 2,1, 3- benzoxadiazol 5-yl or dlbenzofuranyl The

het er ocycli ¢ radi gal al.so he art r fuII hydr agenat ed.

2008] 14542 PCY) 29008 Bbbsdgents A P tabl danstes PharyRnIcs Aoeenbuiions.
it Bﬁ‘“ﬂ%‘éﬁ %Bv@tf‘%"“@'*””R%af‘fw*%?t@e'??%@‘%ﬁ CONR Tz~ %
5 -3-fury| 1, 3-8 ﬁ,nNRZSDQAI SORBIRE, BD) b GCBl-EEt mmﬁmc R B}ndi(ﬁfl)dro 1-,

32 2 brl 3 pg&r{f;ﬂgz et &B%@adﬁﬂy&%t@iwfwﬁm dazoly 2.5 07
I4 %y;gzol-oyl ) 1 4-di LC‘;# Z?pfle-t OM?[X%R )%EN& %d?@dNR g@’(R? Hr(-::':{hydro 1-,

-2-, -3 0004 Cl-ﬁgamnd/er&;@g\rldyl 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or
4-mor phol i nyl, tetrahydro 10 2-, -3- or -4 pyranyl, 1,4-di oxanyl,

3= gloxan 2-, -4 or-5-yl, hexahydro 1-, -3- or -4- pyridazinyl hexahydro-1
, - -4- orp [

2 3 4 tetrahy dro |'E:hf’é‘rlg ﬁ?éfeéaﬁiy f_%oté%r pﬁ'enyg'vﬂﬁtgﬁ‘_ﬁs é(}?ﬂsp u_t‘acliJ |mnE) e

2. 3, 4-t et r ahPepasition bp NRZEQOALr,0CON(R2B: verylarticulasy ps&fqmbipbyl 2-, 3-,
6-, 15 7- &rﬁ(g di hydr o- 2H benzo- 1, 4- oxazi nyl, further preferabl y

: 3- et hyb- en Qg??ék 3, 4- et hyl enedi oxyphenyl ,

, 3- et hyl enedi oxyphenyl , 3 4- et hyl enedi oxyphenyl ,

, 4- (d|f|uoronethylenedloxy)phenyl 2, 3- d|hydro- benzofuran 5- or 6-yl,

2, 3- (2- oxonet hmimd:tmap)‘ﬁhﬁwlswstmnsnsﬂ-lét ¢ind2det’ denote, for example in

hydro 2H 1, 5- benzodi oxe n- 6- rt her

07 hyar abenzor upaRg £ass Tdherenty of lgamclign 2 8 3 ubin Dirtsd! T 2

qui nazol i nyl , r ob 0 0X02, 8- &H 41 PZRXAZ I, 2,3-
di hydr obggzi mi gg?o@y ﬂi@?,%gl@'hégrggﬁda%&w 5 'gx’of?lqlgg?{]ﬁ?ﬁgl%dgl g} gr

2- 0X0- 2, 3- di hy dxabmylz Bm@azcﬂ &bxaﬁlyl 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,

2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, furthermore preferabiy 1,2,3-

1,
1
1
5-
2
2
3

triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-
oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-y!,

R 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl,
pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-isoindolyl, indazolyl, 1-,
2-, 4- or 5-benzimidazolyi, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyi, 2-, 4-, 5-, 6-
or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-

30 benzothiazolyl, 2-, 4-, 5-, 6- 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-, 5-, 6-, 7- or 8-iso-
quinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 8-, 7- or 8-quinazolinyl,
5- or 6-quinoxalinyl, 2-, 3- 5- 8- 7- or 8-2H-benzo-1,4-oxazinyl, further

- preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl, 2,1,3-benzothia-
diazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-y! or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.



In a further enbodi nent, Hetl preferably denotes a a nono- or Dbi C¥C| I c un-
sat ur at edWErZ08Y YA c heterocycl e having 1 to 3 N and/ oPOEREBRL3 i ch  may
be unsubstituted or nono- or disubstituiged by A, NH2, OR2 and/or =0 30
(carbonyl oxygen). Het' particularly preferably denot es

1, 3-di hydr obenzi m dazol yl, benz- oxazol yl, indazolyl, benzim dazolyl,
qU|noI|nyI dlhydr0|ndolyl or indolyl, —each of which is unsubstituted or

mono- or  di sbitespectiveaf fiyther SNIBIETItUUPHZS @Qi and/ et sgn tous BW9W9gen) WO

2008/ 145242 PCT/ EP2008 p np! or

bi cyclic sat ﬁx@m‘ﬁ%’téaoiﬁ%cﬁg'% vi'n % ﬁ%gﬁﬁféy%ﬁfﬁg- “at 6ms i ch may be
unsubsti t ut egdforyt, W@ﬂ@hy@r’b -2li sruBsfuy, 191d-‘»dx<5minél wnttltmh dfo-Qc ar kenyl oxygen).

5 Het3 particula y‘h)%/ﬁ preferably denotes piperi yrroI i di nyl,

pi per a2| nyl thien rihydrgt1-, e%rcl‘ﬁ-of4-\m1'|-5|‘pmyibé Mﬁbdfﬂbﬂ .d2suBstft uted by

?a? lrjurjﬁit (rad_ge? é%&é, Ha'\y% gﬂr‘%py}gg@cﬁn@(ﬁqfa&ﬁg} %r @F%%@ﬁ?gﬁy%écbe nono-

or disubsti téli‘h?drdly Azang! aj- 5P-5- ﬁmkbgnxétrgﬁyw@nv- -Sﬂeiruwrazawl arly
preferably denodtes piperidinyl, pyrroli %4 perazi nyl or hol i nyl ,
ﬁ?"@h

each of whi ch4nginydes- ﬂmna- —&Om%ﬁwgiwl,thﬁ Wﬁﬂor-z-o-?’ 154 (Car bonyl

" Wb ch anORiS B frag i P pPReCl A oot SHOTRNBIAVE Seflyaes O M ) *

prefer&dly dgnagegr i ﬂ%ﬁ I, qaﬁ@ldx@ﬁ?lpﬂ@@lﬁxlah—zlf -png -arwtﬂf@rahytjr@ﬂ Hal . R2
preferably denotes H net et hyl propyl or i sopropyl 25 Hal preferably

denotes F, G3-@r ﬂ;fpyrudatzmaf/@@xahy artd ar Hor §rﬂ$ﬂt§mfdmyy =, &r oich-

Thi oughout the invent C ch, as I A or R2, 30
whi ch occur RBFE4R H%fﬁh@hﬁ% 'ﬁe' T OR b f@ef nt, "c?umééﬂ”e i nde-
pendent of one agakhahydbhe. Loppoundss.otat be. 6r018ﬂ”ubqlwholw>2 haves-ope or nore
chiral centres and
15 7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methyl-

enedioxyphenyl, 3 4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-

ethylenedioxypheny!, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-

benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-

hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-

20 dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or

) 2-0x0-2,3-dihydrobenzimidazolyl.

25

In a further embodiment, Het' preferably denotes a a mono- or bicyclic un-

saturated or ardmatic heterocycle having 1 to 3 N and/or O atoms, which

may be unsubstituted or mono- or disubstituted by A, NH,, OR? and/or =O
30 (carbonyl oxygen).

Het' particularly preferably denotes 1,3-dihydrobenzimidazolyl, benz-

oxazolyl, indazoly!, benzimidazolyl, quinolinyl, dihydroindolyl or indolyl,

each of which is unsubstituted or mono- or disubstituted by A, NH, OR?

a5 and/or =Q (carbonyl oxygen).



- can theref or‘ﬁ géﬁ%ﬁr in various stereoisoneric forms. The fornula | encom 35
passes al | thR&&U3f1d3 WO 2008/ 145242 PCT/ EP2008/ 003549 - HEVEROPHPHg v,
the invention relates, in particular, to-tlthe- conpounds of the fornmula | in
whi ch at | east one of the said radicals has one of the preferred neanings

i ndi cat ed above. Sone preferred groups of conpounds may be 5 expressed by

the foll i b~ f I la to In, which, f to th f | a. | di
ARCTECTR R I T ENEUERCUIC N R RO S TN LR
i ndicated for the N%M&@O'ato%? thbh"‘@lb?nfbé \Aﬂ?écn.ﬁsﬁttﬁ@@%tr ﬁ?odﬂll?{r%ﬁ*%@% - or

branched al kyl having 1-8 C at ons, 1-7 H atons may repl aced
by F and/or Ctutetbby A arul/at kOdeadtomy! oxygesmiched or branched al kyl ene havi ng

1-8 C atons, i,n which 1-7 H ato may .be repl aced by F, .and/ or. Br; 20
I TC A GenottBel BREHE TSI O ARIRES ARG TR BRI RLRN o) 2
in Id Het” dengyg AN Q= J LG HENSBHEL . mﬁ -

het erocycl e ha\c/}f.'n r%h?@’gaﬁqgagjpgﬁrhcﬁﬂagtorrs?’hymlaf:ﬁgrl{g?lﬁge u !é\u n:t??li u?ed or
nono- or di subgtathargtiobygeh). NH2, OR2 and/or =0 (carbonyl oxygen); 30 in le
Het' denotes 1, 3-di hydrobenzi m dazol yl, benzoxazolyl, inda- zolyl,

benzi m dazol yl , quinolinyl, dihydroindolyl or indolyl, each of which is
unsubstituted qy l td g ) Ying®™ (s ar bonyl
oxygen); 35 in I?tﬁﬁe??rgrﬂfel%g?ég% ém)no- X?'%”?% |chseg§§gg‘?gg%h'enigg1r o&cgcl e

' hav- ing 10 to N Mndfat/@atdmaswhiech may be mago-ber dissbititiedWy AGOS/ArFS242

- PCT/ EP2008/ 003549 - 17
: ) (carbonyl oxygen).

Het? particularly preferably denotes piperidinyl, pyrrolidinyl, piperaziny! or
morpholinyl, each of which may be mono- or disubstituted by A and/or =0

15 (carbonyl oxygen).

Y preferably denotes Het?, N(R%)2, NR C(RY)2J.N(R?)z or C(=0)N(R?),, in
which an NH group may be replaced by N-COQA or N-COA.

20 4 5 _ :
R", R” preferably denote, in each case independently of one another, H or
Hal.

R® preferably denotes H, methyl, ethyl, propyl or isopropyl.
Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.

Throughout the invention, all radicals, such as, for example, X, A or Rz,

30 which occur more than once may be identical or different, i.e. are inde-
pendent of one another.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various sterecisomeric forms. The formula | encom-

passes all these forms.
35



tuted or nono- or disubstituted by A and/or =0 (car- bonyl 5inilg

Het 3 dendVe3o¢ 4842 di nyl , pyrrolidinyl, piperazinyl or ;F/EPI%@OP P, each

of which may be nono- or disubstituted 1y A and/or =0 (carbonyl oxygen); in

I h Het2 denotes a nonocyclic saturated heterocycle having 1 to 10 2 N

andlor 0 atons, which may be nono- or disubsti- tuted by A and/or =0

(car bonyl ggen) in i Het2 denotes piperidi n%/ pyrrolidinyl, piperazinyl
mor pho-  1Aceardingly, dae invshtianirelatemyn partian. tothedtarpendsetiieny A

anl o1 =0 (RO R s e T Bt PEERFE b g,
N(R2) 2, NRZ[ﬁéaa)r%lanﬂBaiea éﬁov&@fﬁé\'b@’b?redlg?owbs @hc@mpblhhﬁé ekl bay be

r epl aced by 25 N-CODA or in ImR denotes Ar' R2 denotes H
or A, 30 R3 emnessed hvkhe/fqilpwm sub/ﬁormwaeéat@hbwdn@mgcnwrrbﬁodh@hed al kyI

h 1-8 d d/

o 0 e SoeBU e I i B e RS A Bl B g
2008/ 145242 tﬂ@TrhEEﬁiﬂgaﬁ@i%@@gfortH@fdrﬁ]w@l(Bljtln whighat ons may be repl aced by
F, d and/or Br, denot es phenyl which is nonosubstituted by NR2O0OA ~or

OCON(R2) 2, 5 Het' denot es a nono- or bicyclic unsaturated or aromatic
inla A denotes unbranched or branched alkyl having 1-8 C

10 atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl;

15 inlb  Alk denotes unbranched or branched alkylene having 1-8 C
atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or
Br;
20 _ ’ L , 2
inlc Ar denotes phenyl which is monosubstituted by NR“COOA
or OCON(R?)y;

inid Het' denotes a mono- or bicyclic unsaturated or aromatic
o2 heterocycle having 1 to 3 N and/or O atoms, which may
be unsubstituted or mono- or disubstituted by A, NH,,
OR? and/or =0 (carbony! oxygen);

30 inle Het' denotes 1,3-dihydrobenzimidazolyl, benzoxazolyl, inda-
zolyl, benzimidazolyl, quinolinyl, dihydroindoly! or indolyi,
each of which is unsubstituted or mono- or disubstituted
by A, NH,, OR? and/or =O (carbonyl oxygen);

35 . 3 L

inlf  Het denotes a mono- or bicyclic saturated heterocycle hav-

ing 1 to 3 N and/or O atoms, which may be unsubsti-



het er ocycl e Egvi n? 1 to 3 Nand/or 0O atons, which may be unsubstituted or
mono- or di bECFIEYd by AL N2, OR2 and/or =0 (car bonyIPCIETGRI0035#Y Het 3
' denotes a nono- or bicyclic saturated hetéfecycle hav- ing 1 to 3 N and/or O
atons, which may be unsubsti- tuted or nono- or disubstituted by A and/or =0
(car- bonyl oxygen), 15 Het2 denotes a nonocyclic saturated heterocycle
having 1 to 2 N and/or 0 atons, which nmay_ be nono- or disubsti- tuted by A
and/ or =0 (carbonyl oxygen), tut@d opmane: 11 disithsiiied Ry 1A aBa/06 7 36t her
denote H or Hal, X denot esv\ggh %ngﬂlq_lzenot es Het2, N(R2)2, NR2[C(R2)2]"
N(R2)2 or C(=ON(R2)2, in Poh A ‘group may be replaced by N COCA or
N-COA, 25 n denotes 1, 2, 3 or 4, inlIn R denotes Ar' or Het', R2 denotes
Hor A 30 R3 depotes Al k-Y or Het3, A denotes unbranched, or branched al kyl
havi ng 1-é8 c &t ,F"ﬁﬁ whi cﬁe'lot¢3Iﬂ'%ﬁf&#%ylnﬁvf@@'m%w'ﬁ@@%'wOF”EQ{d/ or d,
35 Al k dé&notes unbranched or : ] - : WO
2008/ 145242 PCT/ EP2008/ 003545'?‘5'?’%%ﬁﬁ%%%@%@%&@'%@@g&%ced by
F, d and/or Br, Ar' denot ebyphanybr w0 €arbenyiorasat)sti tuted by NR2COOA  or
OCON(R2) 2,

inth  Het® denotes a monocyclic saturated heterocycle having 1 to
10 2 N and/or O atoms, which may be mono- or disubsti-
3 tuted by A and/or =0 {carbonyl oxygen);
in li Het’ denotes piperidinyl, pyrrolidinyl, piperazinyl or morpho-
15 linyl, each of which may be mono- or disubstituted by A

and/or =0 (carbonyl oxygen);

inlj R* R’ each, independently of one another, denote H or Hal;

20 _
nlk X denotes CH;
inil Y denotes Het?, N(R?),, NRIC(R?)2]sN(R?); or
| C(=0)N(R?);, in which an NH group may be replaced by
T2 N-COOA or N-COA;
inim R’ denotes Ar' or Het',
R? denotes H or A,
30 R® denotes Alk-Y or Het®,
A denotes unbranched or branched alkyt having 1-8 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
35 Cl,
Alk denotes unbranched or branched alkylens having 1-8 C

atoms,



5 Het' denotes 1, 3-di hydrobenzi m dazol yl, benzoxazolyl, inda- zol
benzi mi da¥812#8/14§3#nol i nyl , di hydroi ndolyl or indol yi, "EJ@%’%B%\R#‘% is
unsubstituted or nono- or disubstitutedi8by A, NH2, OR2 and/or =0 (carbonyl
oxygen), 10 Het3 denotes piperidinyl, pyrrolidinyl, piperazinyl or norpho-
linyl, each of which may be nono- or disubstituted by A and/or =0 (carbonyl
oxygen), Het2 denotes piperidinyl, pyrrolidinyl, piperazinyl aqr rpho- 15
linyl, each of which may be ndRdvhigh 1df W%W@W@P}?C%’yﬂw gr Eg (car bonyl
oxygen), R4, R5 each, inde | y of one another, denote Hor Hal, X
denotes CH, Y denotes Het Z, )2, NR2[C(R2)2]"N(R2)2 or 20 C(=O) N(R2) 2,
in which an NH groag may bderiates phedylwhibh GORBnosubstitCed by NIRFGRE@A 1, 2, 3
or 4, 25 and pharnmaceutical |y usabl e derivatives, salts, solvates,
tautonmprs and stereoi sorre‘?rsoém(&)h, i ncluding mxtures thereof in all

rati osY 30 The co nds o and._al |G materials
for their prepar gﬁg{;n ar e@eﬁdgg%%%?y%ﬂ?rj %?Q%E’ﬁ‘e %Bélﬂéﬁ%fhgé}sdrﬁ%é&vﬁ per se,
as described in the |iterdteraeycleoiawngrinbe Nraridier Statoshalr d/hieh by such as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods. of Organic 35

Chenmi stry], Georg- Thi ene- \RE Hagubstityiedirpenot ¢ djsubstitetedddiidbiHzr eact i on
conditions which are kno R | tahl t {d reactions. Use can WO
2008/ 145242 PCT/ EP2008/ 0\6\29%9%"-%% ?é@ar&@ﬁ%@@gﬁ@?,e of variants known per
se whith are not nEst’i onedddrentes airmons-eat Isityclrt itliratdd Betsrecydl@hagonpounds

of the fornulae Il and Il are generally known. If _
) ing 1 to 3 N and/or O atoms, which may be unsubsti-

) tuted or mono- or disubstituted by A and/or =O (car-
bonyl oxygen),

15 Het? denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A and/or =0 (carbonyl oxygen),

R* R®  each, independently of one another, denote H or Hal,
X denotes CH,
20 Y denotes Het?, N(R%)2, NRIC(R?)21.N(R?), or
, . n
C(=0)N(R%):,
in which an NH group may be replaced by N-COOA or
N-COA,
b 25 n denotes 1, 2, 3or 4
inin R’ denotes Ar' or Het',
R? denotes H or A,
30 R® denotes Alk-Y or Het?,
A denotes unbranched or branched alkyi having 1-8 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
35 ¢
Alk denotes unbranched or branched alkylene having 1-8 C

atoms,



: The pyridazi

5 they are V, ver, they can be prepared by nmethods known per se.
a’g)oﬁi’éss”%? the formula Il used are, if not comré’FE(Eﬁz?‘{?%QVé?l abl e,

generally prepared by the nethod of W J:-1@eates, A. MKillop, Synthesis,

1993, 334-342. 10 Conpounds of the forrmula | can preferably be obtai ned by
reacting a com pound of the formula Il with a conpound of the formula Il1I.
In the conpounds of the fornmula JIl, L preferably denotes d, Br, | or a
free 15 or reactively nodified OWRERIp Fsatomsadayig replagasd Y Faf! act i vat ed
ester, an imdazolide or al M&/BPBEO”W oxy having 1-6 C atonms (preferably
met hyl - sul fonyl oxy or_ trifluoronethyl sul fonyl oxy) or aryl sul fonyl oxy havi ng
6-10 C atoms (prefeAdbly pheaydtes phepykwhishdisihfomsubsttutedby NRECG@AL i on i s
generally carried out in the p(E)asqence2 of an acid-binding agent, preferably
an organic base, such as DI PEA; N Pnzyl am ne, dinmethyl- aniline, pyridine

or qui noli ne. The adgdi}li on o |4 kgLt A%#.' r h oxi de,
carbonate or bi- 25 g"g? bonat%e@eggb?ﬁghﬁg%% 0 Hz?%\%@gkﬁ%cﬁggg%éwlf ﬁg{aal kal i
or alkaline earth net- als, zoigfbeazimidafolylptainslinyt) disgdicimiolgiadrdndatylor
caesium may al so be favourable. De&ejndl ng on.the conditi on‘ii used, the
reaction tinme is between a f@d¢Bof whichie snHbstitutedQ/smopa=0f digebstikted

! tenperature i s between abouty,; 30 d F%?Alé)n L 10 and 90, in
| particul ar between about 0 a'%ﬁ’ g%%up 0. @gn%é%oﬁgm)’e i nert
| sol vents18re hydrocaHeths, sdetotas pissrivey, pyafoliiiriyl giperazetyher mdophaene,

i toluene or xylene; chlorinated hydrocarbons, such as trichl oroethyl ene,
' 1, 2-di chl oroet hane, carbon tEY.R30NR1 WRICh fRa P8 MeRR-ATSHSYRKEtEH hane;

. al cohol s, such as net hanol , 2hy (caSodH 2008/ 145242
. PCT/ EP2008/ 003549 -21 not, %ﬁégragpg)n%::a, n-@ggﬁ%)’

' such as diethyl etheHet® di i sdematpy pipairiinyl, pyetoliaivydr siperazing HRMorphodi oxane;

or tert-butanol; ethers,

gl ycol ethers, such as ethylene glycol npnonethyl or nonoet h_¥l et heA,
et hyl ene1§l ycol di net hyl linyt, each’ of which may be ‘mono- or disubstituted by

and/or =0 (carbony! oxygen),
R* R®  each, independently of one another, denote H or Hal,
X denotes CH,
Y denotes Het?, NQ(R?)2, NRYC(R?)2].N(R?); or
C(=O)N(R),
in which an NH group may be replaced by N-COOA or
N-COA,
n denotes 1, 2, 3 or 4,

20

25

and pharmaceutically usable derivatives, salts, solvates, tautomers and

stereocisomers thereof, including mixtures thereof in all ratios.

30 The compounds of the formula | and also the starting materials for their
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



ether (diglyne); ketones, such as acetone or butanone; ) as 5
acet ani de,%"%?%é/ﬂfﬁ%%cet ani de or di met hyl f or mani de ( DVF) aﬁ%}ﬂﬁw@@%%’uch as
acetonitrile; sulfoxides, such as di netB@l- sul foxi de (DVMBSO); carbon

di sul fide; carboxylic acids, such as formc acid or acetic acid; nitro com

pounds, such as nitronethane or nitrobenzene; esters, such as ethyl ace- 10
tate, or mxtures of the said solvents. Particular preference i ilven to
acet oni tri | ealsy b NAHBeRSvaiaMs Koy per sg Which are Aet W@oﬂﬁéﬁﬁq’e to
convert a coOF he formula | into 15 anot her conpound of the fornula
| by convertiﬁrrﬁg%y?géle{ggl R and/or R3 into another radical Rl and/or R3 by
acyl ating, alkylating or etherifying an am no or hydroxyl group. 20
Furthernore, free am no groups can be ac Ia} ed in a conventional nner

usi ng % aci d herstartingecasnrawtgeet e fermuiaey il anddl! aee ggnarailykoewey ik ut ed or
substi tut ed I.ge n i [ as di-
chl or onet hangﬁ%}rgzﬁjﬁ#vﬂh}’&?\g‘?y&ht e%f%%gﬁégﬁgp %QE@%UC naégf%]?'et hyl -
am ne or pyr iTthengyrickizirioteResfahe fesnllat \essd akl) ifanut codimeiallnevailablzounds  of
the formula | can furthernore be obtained by |liberating themfromtheir
functional deeneeRivRIEPalEdhY (e pethod PFIV\baPr-/ GaaleaA YeKdppspynthesis, py

hydr ogenol ysi1§933§32_rﬁf2erred starting materials for the solvolysis or

hydr ogenol ysi's "ate thosé which contain correspondi ng protected am no and/ or
hydr oxyl0 groups instead of one or nore free amino and/or hydroxyl groups,

preferably 35 those which carry an am ng-protecting group instead of an H
atfm bonded GAMBeUNgspLiRe fPEPUIBHAN RrefeIgbly R PEIAIRGHhPY reRGtNG HEOMbr nul a |,
bu

R

con WO 2 / | HR group (in which
< an am RS0R & 30 Kby SRR p S Eing GPnEBRBR T Betend of an N2
group. Prefelrtieecompbuntdef they foraivkelil, Lopeferablyndenatée Ol aBs | whiacheearry a

5 hydroxyl - p%?'ﬁ’ect i n? group instead of the H atom of a hydroxyl group, for
15 eactively modified OH group, such as, for example, an activated ester,
an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
sulfonyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C
atoms (preferably phenyil- 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 bi-

25 carbonate or another salt of a weak acid of the alkali or alkaline earth met-
als, preferably of potassium, sodium, calcium or caesium, may also be
favourable.

Depending on the conditions used, the reaction time is between a few

30 minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,

35 petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachioride, chloro-

form or dichloromethane; alcohals, such as methanol, ethanol, isopropa-



exanpl e tho i onformto the formula I, but contain I
B il ont al " ge3pRa el

group (in I'S a hydroxyl -protecti ng group) i nst ea roxy-
- phenyl group. 10 it It is also possible2br a plurality of - |dent|cal or
. different - protected amino and/or hydroxyl groups to be present in the
: nolecule of the starting mate- rial. If the protecting groups present are

: different fromoeanothe cases be.,.c i of f

sel ectively. TH&" {‘e’?rﬁpagﬂ){ H&“ﬂ?ﬁ?'e%ﬁﬁﬁ}‘ﬁ?%ﬂpep*féés KW %‘e@ﬁsﬁgﬁ "terms and
relates to grgifRspropyiEiher, tetfalydrbiuean CTHPY 6t giokang iR ihdrg) s@dh 881 no

group 20 agai nst chem cal reactions, but are easy to renove after the

| desired cheni efhylensaglycormpanemetiuh or marosthys ethes ethwlenecglyeolidimetivl ecul e.

i Typi cal of su particul ar, uns tituted ar ut ed
2oy Ty ab R iORER, RetgnBsPSian £ GPE op SRR EraflEnot et ct i ng
gr oups are reaay@%.aét@métﬁsﬁaé@tahﬂ@@lofamémgmmmrmgmpﬁ rififeesgen . their

type and 25 size are furthernore not crucial:@ however, preference is given

to those hav- Pagcetaritile;suffaxides sunh as dimethylssifoxidendMSER; casban acy|

010U 1 L0 iR B O SR RS B ("

aral i phatic, apggRdd sueh éﬁltréﬂue@ﬁ&?é’é} hifroBBhPeNe| dster@8CEGsh 85 ifeal c
i aci ds, Eg in partlcular al koxycar- bonyl, aryl'oxycarbonyl and especially

| aral koxy rbontategmrdmp@ure@mmgm sflvenish acyl groups are al kanoyl, such as

et BroP Pl AR B B0BA S S e B s A

| such as met hoxycarbonyl, ethoxy- carbonyl, 2,2, 2-trichioroethoxycarbonyl,
- BOC and 2- |odoethqa¥carbonyl aralkoxycarbonyl such as CBZ
. (" car bobenzoxylt)s f hﬁémmapbéalbiﬂmmlemgmm@umdmmefwm@tmb@/ 003549

-23 bonyl and f h M.r . Pbf f d
o noop dbect | AYCTES AROREHBURhE Rmyi3 Y B Bkl 4 Pl R ob B vt Sana
acetyl. 5 The s anothedradicht Rt ah8k R¥hyIsQing, BIkyiRY GrecthBAfThg &n gener al

terns ]
amino or hydroxyl group.

20 Furthermore, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantageously in an inert solvent, such as di-
chloromethane or THF, and/or in the presence of a base, such as triethyl-
amine or pyridine, at temperatures between -60 and +30°.

25
The compounds of the formula | can furthermore be obtained by liberating
them from their functional derivatives by solvolysis, in particular hydrolysis,
or by hydrogenolysis.

30
Preferred starting materials for the solvolysis or hydrogenolysis are those
which contain corresponding protected amino and/or hydroxyl groups
instead of one or more free amino and/or hydroxyl groups, preferably
those which carry an amino-protecting group instead of an H atom bonded

35
to an N atom, for example those which conform to the formula |, but con-



and relates to groups which are suitable for protecting a hydroxyl group

i agai nst cheMQHW081453#% i ons, but are easy to renove after tH¢3/RR2G9YA9E549

chem cal reaction has been carried out elggwhere in the nolecule. Typical 10
of such groups are the above-nentioned unsubstituted or substituted aryl,
aral kyl or acyl groups, furthernore also al kyl groups. The nature and size
of the hydroxyl-protecting groups are not crucial since they are renoved
agai n after théaidei NER gheup tawhietal iscan aminepooteoting grpuen éer exanepler ence

Exampl s of nea e Caparaeend an WBe8 R i R er alia

tert-but oxycarbonyl, benzyl, p- nltrobenzoyl p-tol uenesul fonyl, tert-butyl
and acetyl, where benzyI and tert- butyl are particularly preferred The
COOH gr oups i nPaglesendeisdurthermare2given te ataringoiaderale whief eamphBy pr ot ect ed
in the férm of tHEIr tert-but

f
conpounds of t ¥ Whﬁroéeq:tn}%érquﬁﬁé&g@g@(fftﬁ%hf ?tﬁg? PF? J}M@qugﬁg C)U&egf? tives
- dependi ng onglh/Hk HARBIWRIBHh FoR-RN efofrﬂﬁlaq),(gﬂpttﬁrgtﬂﬁf 3 RSOLSHEhy |25

aci ds, advantageously using TFA or perchloric acid, al so using ot her

st rong i nor ganigeowx(idsvhiclub¥ ims hydangythratectingagiciipd insdedd of & diydoixy; st rong
organi c carbox§hlc aci ds, such as trichloroacetic acid, or sulfonic acids,
such as benzenB8Nepy! QHOPBi uenesul foni ¢ acid. The presence of an additional 30

| inert solf@ent is possible, but is not always necessary. Suitable inert sol-

vents are preferably organic, for exanple carboxylic acids, such as acetic
aci dy ethers, #usialssposgiblafodapiuratty ofr- identicaher difererts, protestediandhg-,

hal ogenat ed h dr arbons such as dichl or hane, furthernmpre al so, 35
al cohol s, suc% Qa%ﬁié‘?ﬁi‘ greHiTl a‘r‘?d?e B@Sﬁ@gﬁr samelecugre!}kﬁéggﬁ ﬂ/lrgl?tﬁ’r es of
the above- nent hﬁﬂ?fjth%%r\'ﬂ%ﬁrﬁg?;@%@gié Feedﬁfé'réﬁttﬂcﬁno ﬁo”‘th ably

tused in excess wthout a urt er sol vent, perc Ior| c acid is
- WD 2008/ 445242 ceClih BRIGOGI@8I el Sleaved offrseflectaielyy used | n the formof a

- OBut, Pbf, Pnt an

m xture of acetic acid and 70% perchloric acid in the ratio 9:1. The

reaction tenperatures for the cl eavage are advantageously between about O

B 0B TSP IASISERIS g1 SR RITE LG Sl S O
to groups which are suitable for protecting (blocking) an amino group
against chemical reactions, but are easy to remove after the desired

20 chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are, in particular, unsubstituted or substituted acyl!, aryl,
aratkoxymethyl or aralkyt groups. Since the amino-protecting groups are

g removed after the desired reaction (or reaction sequence), their type and

“ 25 size are furthermore not crucial; however, preference is given to those hav-
ing 1-20, in particular 1-8, carbon atoms. The term “acyl group” is to be
understood in the broadest sense in connection with the present process.
It inctudes acyl groups derived from aliphatic, araliphatic, aromatic or het-

30 erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-
bonyl, aryloxycarbonyl and especially araikoxycarbonyl groups. Examples
of such acyl groups are alkanoyl, such as acetyl, propionyl and butyryt;
aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxy-
alkanoyl, such as POA,; alkoxycarbonyl, such as methoxycarbonyl, ethoxy-

carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl;

35

aralkoxycarbonyl, such as CBZ {"carbobenzoxy"), 4-methoxybenzyloxycar-



cl eaved off using TFA in dichl oromethane or using approximately 3 to 5N HC
i n di oxanwoexoodt453€2, and the FMOC group can be cl eaved JIGT/ERIGRP0IB%an
approximately 5 to 50% sol ution of di nepyl am ne, diethyl am ne or

piperidine in DM at 15-30. The trityl group is enployed to protect the

am no acids histidine, aspar- 15 agine, glutam ne and cysteine. They are

cl eaved off, depending on the desired end product, using TFA/ 10%

t hi ophenol , wbhil ateFMOCE yand)andsuifdogl, sgchlasavidPbf and Fome.dPieferded sai d ani no
acids; on use of TFA / anisole or EA | i Qani sol e, y-the trityl group
of b5, “Ash aRENesProstia sRviss GerBOSGh bl 2t R FHE Blnaenbeet < ae
chain. The Pghd(#gwlamet hyl benzof uranyl) group is enployed to protect Arg.
It is cleaved o usi ng, for exanple, TFA in dichl oronethane.

Hydr ogenol ytically renovabl e protecting groups (for exanple CBZ or 25
benzyl b can be cleaved off for exanple, by treatnment with h Eéﬁ%;n in the
presence of Jhéé?%myEYdrPP‘hﬂrPr@i%ﬂb‘QegrﬁUHo'ﬁlE&EH’éﬁeaH‘"%'ﬁéﬂ9%‘9‘?”’1 s pall a-
di um advant : : | ents here
are those. | nd/aae aiEs BoRuPKIRALh prc Hfiferis BB IcRna hi@expl GRMBCTLE 5070

met hanol or eghmsdthemicakneattionssbigthareseddyfo réhmoveyaftardeadegsed i s
generally carried out at tenperatures betgen about 0O %ﬂ 100 and l’es-
sures bet weeRhamdra! raaciion hasmbeen cawies: itaisgwhgredn the mpjgeules dypige!

Hydr ogepol ysj ( I ; 10% 35
Pd/C in net hQﬁ%ﬁ%%?@£§?§e§%%i°ﬁ’%‘*ﬁ§'é@1‘%2’9%%‘%%4%2“&8%‘,?5”%95?%‘8&363% Pd/ C i n

met hanol / DMFaedlkyl @r 32y §¥0upeORIthébdre RISH IAAQMEN IS SHAONatuld aRdaizeaceut i cal
salts and other forms The said conpounds according to the invention can be
used in thei Pf henydroxyrpretacting gravipoare et gusiaY siigrdhey Aee preq i nvention

al so encoTPagsan aﬁéﬁh{é?}%@ﬁéﬁ}cﬂ‘éﬁ'ﬁ?zﬁg@%}gﬁr lié?acttigg sggﬁgheé' ér@f’ér&nce.

phar maceuti cafl'y accep e sa can rrved Tromvarious
organi ggand isngivgate grapsdsavirgd-2Gde pakticuparot-d ducarbokraiomsi Exahples t .
Pharmaceutically accegt able salt forns of the conmpounds of the formula |

are for the RbBYARXYrProtegiing-aouRy afe intendligntart-hgioxyearponyl. PeBZWomound of
the formila | 6ogb&hi %-fiienesulfonyl, tert-butyl and acetyl, where benzyl and

tert-buty! are particularly preferred. The COOH groups in aspartic acid and

glutamic acid are preferably protected in the form of their tert-butyl esters

20
(for example Asp(OBut)).

The compounds of the formula | are liberated from their functional deriva-
tives — depending on the protecting group used - for example using strong

25 acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional

30 inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also

35 alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably

used in excess without addition of a further solvent, and perchloric acid is



t | act obi onat e,

. 10 boxy) grou(g one of its suitable salts can be forned by reacti n(()]ogt he com
" pound with XY@

084M242 base to gi ve the correspondi ng base-HedFRZ08%{00334% |
Such bases are, for exanple, alkali netal 2Bydroxi des, including potassium
hydr oxi de, sodi um hydroxi de and |ithium hydroxi de; al kaline earth netal 15
hydr oxi des, such as barium hydroxi de and cal ci um hydroxi de; al kali netal

al koxi des, for exanpl e potassium et hoxi de and_ sodi um propoxi de; and . vari ous

organi ¢ bases, Patenakly useddn the fram af 2 Miniiee ehpeelieacid el 3% RergMElaN ne.
The al um ni um CPMRQU : | ke W se

i ncluded. In tﬁagkig's@%oéﬂggffal n F@S"%Qﬁﬁé’g‘ﬁgw‘{‘ ﬁgeé f?}g'}hﬁﬁ%ﬂ#&%g{%“ 20

addi tion salts swant@cousiyEsbtivgeh adaiut 0Garid@sEUtEDTPPruiaiRby bdtwelaar 18-
ceutically acceptabl e organic and inorganic acids, for exanple hydrogen
hal i des, such @03 GORA EMPeFatyEe). hydr ogen broni de or hydrogen i odi de,
other m netral acids and corresponding salts thereof, such as sulfate, 25
nitrate or phosphate and the |like, and al kyl- and nonoaryl sul fonates, such
as et hanesul f orfaeeBOI0BGE P, RMEthdat jrenperan Uidh eratrple, andferhblgrbe
organi ¢ acids and correspondi [}g salts thereof, such as acetate, trifl uoro-

acetate, tartreavedadfbysiag Yk in dighioromethaneor veng grpeoxingalsly yitatdN ascor
30 bat dth I.kes. i , I L:.d-addi ti
sal te of ‘the coGHiRRAER RIS A0y AR hEflA daf6f RERBUBAG GRS | 0"

pate, al dilhat e areagproRineateBsP ey 50¥%esolbksrr obdimmethglantne sdibfryahime(dresy! at e)
bisulfate, bisulfite, brom de, butyrate, canphorate, canphorsulfonate, 35

capryl ate, chl Giperdingi BMibah15a0s, citrate, cycl opentanepropionate, digl u-
conat e, di hydrogenphosphate, dinitrobenzoate, dodecyl sulfate, ethane-

t sul fonate, fumarate, galacterate (from mucic acid), galacturonate, gluco WO

2008/ 145242 PCTHePRBAY 63 iémpladedie pireteeats agincatias aistiding, ampae,
gl ycerophosphat e, hem succi nate, hemsulfate, heptanoate, hexanoate,

hi ppur at €5 hyd@gée. clitaeing pad eystaingd they aredrleavrd a8, depending on the
Ao n A . po |
Yobi onat o G iPd U ichrebBet WSine FER 1 e ophi. Wi SRy Bk ©

onat e,

. et hanesul f onatheingrelebyéd effAfeahell thesaly dmigs apldeson peatof TFA / anisole or
- 2-napht hal enesul f onate, nicotinate, nitrate, oxalate, ol eate, palnp- ate,

pectinate, per siiiA Athioaniselgy palydha tetyl groypeafyhisr Hsh ahg@In is lpayrdialf,
0 whereas it remains on the Cys side chain.
The Pbf (pentamethylbenzofuranyl) group is employed to protect Arg. it is

cleaved off using, for example, TFA in dichioromethane.

Hydrogenolytically removable protecting groups (for example CBZ or

25 benzyl) can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palta-
dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such

30 as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-
sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
Pd/C in methanol or using ammonium formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

35



phosphonat e, phthal ate, but this does not represent a restriction. 10

Fur t her noWV&20p${B45Pse salts of the conpounds accordi ng t{HEHEPHRPEI on

i ncl ude al um ni um anmmoni um cal cium cp®per, iron(lll), iron(ll), lithium
magnesi um nmanganese(l11), manganese(ll), potassium sodium and zinc 15
salts, but this is not intended to represent a restriction. O the
above-nen- tioned salts, preference is given to amonium the al kali netal
salts sodi umhafnapeles sg HNRal i ne earth netal salts cal cium and

mynesium | SHLS. g1 LS FATPRUDARAL L He LOLAUE Ly WOIGA A dPphted 20 [rom

primary, secapfaat faff. DArthe dthiertHBMtE She présdnt inledtiondIfe 8nc@inpassads| udi ng
naturally occurring substituted am nes, cyclic am nes, and basic ion

exchanger r eiendse pbthesgangmeoundsi inithe forse ohtheadr plamiagendicalbhaeseiir ocai ne,
, N

G ot hanol ani ABE T B TGN A/E D SeRVad R SRABRs nikklc BbENFHBHR adios *°
et hanol , et hanglbarksdy Hbbyd@asknaWnif. thérrt PHaMmaRBGiIdHNG. addeptanlé pi peri -

di ne, glucam ne, glucosam ne, histidine, hydrabam ne, isopropylam ne,
| i docai ne, | §alt frrmaeftherdompoundseaiithe forrpulad are der, theonpaiopan remzed

: ine. pi L di I ; . . . th i ne.
Fr et hanol anbhEonY R PRHRES. VFirier@mieull REM radi| Peins SR8HT 1 o-
(hydr ot@met hisbxyTRirbip BREES itd SGifERNIG aHItHean beforhBd by réabhg thy esged to _
represent a restriction. 35 Conmpounds of the present invention which contain

basi ¢ ni t r oge@uURGMithi ansuitalye pasepe gienthecajeapendingbnsespdditiagsalts such as

d1- i . -
iyl et hySUEhESES A, BhAXCTRIE sl et SVR R e A ding At iRNe: ©
di (C, - C4) al kyydresideats8giunt BYdR%RIEPAR HiHIEHhMYdroddet diAlirndadh amth)  sul fat e;

(C10-C, 6)al k hal i des, for exanple decyl, dodecyl, lauryl, nyristyl 5 and
st ear yhschl o?\l’y@r@xtd@ﬁow@t@aaﬂv@nuﬁuh%pxaéﬁm galcigm mtgimxuci/ﬂ; aieali metal for

Comounds. aclsPases. (o SRR REREIAN eSHOTE Bre Bl P SbgBicaM o Ts 7

various organic bases, such as piperidine, diethanclamine and N-methyl-

glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. in the case of cerfain compounds of the formula !, acid-

20 addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,
other mineral acids and corresponding salts thereof, such as sulfate,

25 nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-

30 bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsuifonate,

25 caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-

sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-



10 The abovewometd/ossrd phar maceuti cal salts which are pref @CTgdr20080bisde
,acetate, trifluoroacetate, besylate, cit r_aﬁiL fumarate, gluconate,

‘hem succi - nate, hippurate, hydrochloride, hydrobronm de, isethionate,
mandel ate, neglumne, nitrate, ol eate, phosphonate, pival ate, sodium
phosphate, 15 stearate, sulfate, sulfosalicylate, tartrate, thionalate,
tosyl ate and trbheptahoateyigheconaie, dibiasnate, gigterophespleate! heméqroesene, a
restriction. Particul ar preference is given to r%&grochl or.i

: de,
di hydr ochl or i dehemysiate hentarpatgchexanaaie iphy vahV@,fOﬁ?m%g%ahVé’,"O-sul fate
and succi nat e. aci ds [ 1 ' ; ; nul a |
are prepared bii/- r'ia%gﬂ%@%ﬁ%@%‘g%@Z&%@Bﬁ?%‘%@%@@tﬂ z@%fs 'évgt?lhﬁgté;ﬁq‘?ci ent
amount of the pulyester kdtate| kictabdermte gmialate f maledte omanatdienantelate) a
conventi ohal manner. 25 The free base can be regenerated by, bri quiagl%othe

salt forminto Btarkasphgte inathaassuiionate seetiyibenaagate fmerohyye 8-
conventional ma cal r | f.fer. | | e from
t he correspondi ﬁg%a?t%oit'@g”?ﬁ@@ﬁ gwmﬁ%ﬂ{rgeté'p@g?[%’%X%gt%’gélga%hégﬁﬁgl
‘properties, sucateapestihatel betsylfate, Phepglagetato] I-pheaylptapiondte, phopsisss, of the
[invention, however, the salts other- w se correspond to the respective free
'base forns ther BEpsphenatemhtbaate, Quldhipkigesnd depresenta seslEptem e

|base-addi tgon salts of the 35 conmpounds of the formula | are fornmed with
nmetals or ami nes, such as alkali netals and al kaline earth netals or
:organi ¢ am nes. Firteéenored thhebases salts of thediampopadssstardingrtaghe snuemtiand
calcium Preferred organi.c WO 2008/ 145242 PCT/ EP2008/ 003549 -28 am nes are
‘N, N - di benzyl et W!L@?e%umw'ﬁm- NP BIAR. G IHE, coRBES. en(H).-IrasHa NBNY; ne,

et hyl enedi am ne |z e | .The = ition
salts of acidi cmﬁﬁpgg%smggg%rh%gﬂt@%ﬂ ﬂgﬂéén)é\:/@z{}fo cg?lésa{g@' Sgg@g%ragg ZE)dy(P
bringi ng yhe frsaitsadiud thigismonintercieat tactpraseht a resfriction eDf thesamoue-meih- t he

desired base, cau éngg the formation of the salt in a conven- Li onal manner.
The free acid cHeNGLSAlareleserer i5,0iven IyAMENeHEM: the akgh metahsdttont act
with an acid andodighl ahd Redddfurh! St ff SichiheSAR Yidh] SR cdlBfintdnger - The
free acid forns differ 1h a certarn respect fromthe corresponding } salt
forns thereof wragnestpecdaltoofcletanmpands afdhe foopeaatiiveich ave beagedol u-
bility in polar_solvents; for ﬁhe urposes of, the jnvention, homeéva@r, t he
salts ot ermsﬁowhﬁwf@elmﬁw ble QrpaRicafetoxts kases nludR sadsof

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

naturally occurring substituted amines, cyclic amines, and basic ion
exchanger resins, for example arginine, betaine, caffeine, chloroprocaine,
choline, N,N'-dibenzytethylenediamine (benzathine), dicyclohexylamine,

25 diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyi-D-glucamine, morpholine,

30 piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to
represent a restriction.

35
Compounds of the present invention which contain basic nitrogen-contain-

ing groups can be quaternised using agents such as (C4-Cs)alkyl halides,



15 If a conpound according to the invention contains nore than one group

whi ch i sSWOHHIE2E formi ng pharmaceutical |y accept abl PGHER0YI03543 s t ype,
the invention al so enconpasses multiplg7salts. Typical nultiple salt forns
20 include, for exanple, bitartrate, diacetate, difumarate, dineglum ne,

di phosphat e, di sodium and trihydrochloride, but this is not intended to rep-
resent a restriction. Wth r&aard to that stated above, it can be seen that

t he expr essf@rexample-methyhetlyl: isearapy! aad det-whd chlgride, prorisle #idsent
pross e t Iy at . . < g
of e t or mAAE Gl AT sfle8 ok Cxahibll BthPl, WA fBERRAS, 2 Torpoun

salt form i gniafes (CHPCH @IH}F]I Heideseopkkaeiple decypesdess, laon, ayrstyl ve
i ngredi ent conpared with the free 30 form of the active ingredient or any

ot her salt Aodmstearyt ellogde; kremidgaadiiedide; agd @nddri-Cerlkyrhaliggfidaceut i cal Iy

accepﬁable . act | ' ' Lde this active
I ngr edi ent ?g%ﬁpﬁ]egﬁgb?)@tch!bﬁ@ %ﬁ‘%’ﬁ“%’l‘é]‘g2@%@%%@&@%@{%@PHS'PLJSerty whi ch
it did not bRveo®pbLings agdsrdirtodhedn@shtivivearibe psepdred Usivig segtee on the

phar macodynam cs of this active ingredient with respect to its therapeutic

ef ficacy inséi® body. WO 2008/ 145242 PCT/ EP2008/ 003549 -29 The invention
furthernore relates to nedi canents conprising at | east one conpound of the
formula | and/or pharnaceutically usable derivatives, sol- vates and

st er ed0sonmempetdiyechentinsed ghagnatedticapsaltdwhrbfarerprefdirddainchgle  and
optionally excipients and/or adjuvants. 5 Pharmaceutical formulations can be

ni ni st er e@cetate Heflperoacetatedecsytate pitrate. fmerateo swcrsates heruigesdr ni ned
amount of agijve.i [ : i h ' onprise, for
R e A T L
preferably meguminel Ohrate, olehte phesphpoated phatate dss@juiropidephateent i on,
depending on the condition treated, the nethod of adm nistration and the
age, wei ght StgddaigesHifateoulipsalinatmtpdiate. thipmalaptg. faswate and trea1eid at i ons
can be adm gj r LA bt S whi ch conprise a
pr edet er m négﬁgﬁoﬁﬁtthi%f'gg@ I@%@%Pg%ﬁ%%%gar%%@%ﬂ; unit. Preferred dosage
unit fornul ati ons are those which conprise
Particular preference is given to hydrochloride, dihydrochloride, hydro-
20 bromide, maleate, mesylate, phosphate, sulfate and succinate.
The acid-addition salts of basic compounds of the formula | are prepared
by bringing the free base form into contact with a sufficient amount of the
desired acid, causing the formation of the salt in a conventional manner.
’ 25 The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
30 polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
35 compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals

are sodium, potassium, magnesium and calcium. Preferred organic



a daily dosé&v@poogdasiza2ziose, as indicated above, or a corresPOHHEPHES Bt i on
thereof of an active ingredient. Furthernowgge, pharmaceutical formulations 20
of this type can be prepared using a process which is generally known in

t he pharmaceutical art. Pharmaceutical fornulations can be adapted for

adm nistration via any desired suitable nethod, for exanple by oral

(i ncl udi ng buccahines ssaiN thil%\zglemy)!enecﬁamkie, ahésaprocaom, chblige, it udi ng

b I, bl i t | I t I |_udi
Subcut ansous. | IORRNRRHRR Y RS RPURGA ey REUERAS nohBRAe  uch

~formul ati ons can be prepared using all processes known in the
t pharmaceutical art by, for exanple, conbining the 30 active ingredient with
- the excipi ent( s'l}ha)bam}jaddmnn(&a)ts of Ih@maump’ound‘a atoondingta thesneertjsnearef or

oral admistrati on tere arat e ch, a for

exanpl e, cIa;S)sunglg et B Pnaa e Bpcid i Giaaaniect MBI syBHEL,

suspensions in r%’ca‘tﬂé c{é ﬁe&%‘é@@”@auéah %Hé’ﬁ:rrr@@ibﬁ'o?ﬂﬂé’éaﬁ iPh copaans oods;
I qui S I WO

or oil-in-water 1 ONsS Or I N-0 IQUI emul si ons.
2008/ 145242 PCTicBal 0Gene0.3b4s free Jwidl baus befregewrzam:ﬂ by bringinigehe zsd fofmor al

adm ni stration | formo abl et uIe t.he active-ingredi ent
conponent can BB C‘Eﬂfg? 'r?%vfaf'h"‘c aBﬁj éﬁo'at' &‘ 5% 84 ap?fél}vﬁ&ﬁ@ﬂgl%ﬁmy
accept abl 10 | nefiier®XRé HedMoid #iFHk difer 1Ph cBrnBiffERbBct RbHARBIcordlpRaMG. vat er
and the like. Powders are prepared by conmmnuting the conpound to a

sui t%bl e fine satdoand ﬂmmeloﬁgnthtrespedt ta ce;ihérr pleysicd| ipcaperties) pickhnas solowi nut ed
in a edi bl e carbo uch as

1 " :
For exanpl o, STAgH BPISAREGY ToTBSTBRSHP! 5 BYERUEH NG SBEISHAt and
dye my 11 cou SnDees E8ABLoonERPRY B3pBCH S UERHIoRNsRhgRAF N9 2 ponder

m xture as descri above aped gel a ell's therewth.
didants gnd lubricants, such 15 as, for exanple, highly disperse silicic

acid, talc, esi um st earat e cium stearate or et hyl ene glycol in
Sl form canPgZohase atoranG 3 oS N ph e ang e s e g
operation. A dighiphgIE 18%of St |§§é‘l§§361eth53 g;agar,
cal ci um car bonateI O?Qg%@%%ﬁqoéagggﬁ%[p'@%ace yi&g\?\neégbbe added |' n@grder to
i nprove the avadheatwdrition ai$o eheompdsses multlple salts Typical multiple salt forms
20 include, for example, bitartrate, diacetate, difumarate, dimeglumine,
diphosphate, disodium and trihydrochloride, but this is not intended to rep-

resent a restriction.

With regard to that stated above, it can be seen that the expression "phar-
25 maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula | in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
30 form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

35
ingredient with respect to its therapeutic efficacy in the body.



ment after the cafsul e has been taken. In addition, if desired or necessary,
sui t abl e WPROWY Y522 ypri cants and disin- tegrants as wel PCREPAIASO0354P,

| i kewi se be incorporated into the m xti@%®- 25 Suitable binders include
starch, gelatine, natural sugars, such as, for exanple, glucose or

bet a-| act ose, sweeteners nmade from nmai ze, natural and synthetic rubber,

such as, for_exanple, acacia, tragacanth or sodium al ginate,
car boxynet hylkeinvenges fubenrareye tn yegicaments compisinghat learkongo The

| ubricants u LN e ' sadi le - i
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chl ori de andydtBe ahidkterebisoniérsi ther@f antidingcinidaresvthbfspftin Bitiragog,estri ct ed

t hereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the |ike.
35 The_t abl e3Rd Qp@om@érﬁﬂcm@dstﬁﬂd/&’b@djékﬁrﬁﬁl e, preparing a powder mxture,
granul%ti ng or dry-pressing the m xture, adding a lubricant and a di sinteg-
rant and pressing the entire mxture to give tablets. A powder m xture is WO
2008/ 145242 PREMZARAPRBMdtions apl R adethidtersd i the fohd ofeizagad
commnuted in a suitable manner with a diluent or a base, as described
above, and dptitsonbichycomprisesa predriermisedramant afactivg dngredient per

car boxynet hyl cel | ul n I _nat |_at] ohWinwl -4 py j done, a
G 30l ut i on §Srseult Suchte B o IR sEmuf el SisholBr b o s on

accel et@t or ,atﬂquhn?ao 700rmgxpamicalarig preRIrabIPE dhgstal 100 Mmadops cdfm- absor bant,
such as, for exanple, bentonite, kaolin or dicalciumphosphate. The powder

mxture can prungt ageardingdonbe jrvarnting. depending #nihasonddigaHreafed, ther  exanpl e,

syrup, star ' CJ L cel | or pol ymner
i or ai s aleRfRLE AR i B And 8%, Rl it G cPoafifh cf b Patént

granul ati on,ortgitarpradatical fsirioatiens chr beladrhimisteadd i thalibeh tof dgsagehi ne,
giving lunps of non-uniform shape, which are broken up to form granul es.

The gregul estnitgnivhishicgpinriss: 2 aredetadaned amesntsafastive ingediendpsf ear at e sal t,
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conpounds  agdaifioge bpphitaldsey aglindidatedrnbtve) oba cprEepoading frattn
free-fl ow ngt inert exclipient and then pressed directly to give tablets
wi t hout car riperRpfefiantapdive ingredient. Furthermore, pharmaceutical formulations

00 of this type can be prepared using a process which is generally known in
the pharmaceuticat art.

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

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

Pharmaceutical formulations adapted for oral administration can be

administered as separate units, such as, for example, capsules or tablets;
35 powders or granules; solutions or suspensions in aqueous or non-aqueous

liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.



20 granul at WAZ@¥1R242 pressing steps. A transparent or opalftRERSYYSOve
. layer consisting of a shellac sealing | ager., a |ayer of sugar or polyner

material and a gloss |ayer of wax nay be present. Dyes can be added to
these coatings in order to be able to differentiate between different
dosage units. 25 Oral liquids, such as, for exanple, solution, syrups and
elixirs, can be pre- pared in the formof dosage units so that a given
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- conpounds of the formu

sol vates and physi ol oglca y

i funct i onal derlvatlves t hereof can also be admnistered in the formof |ipo-

10 sdne deliver anpl e mal | unil anel.|ar, yesicles,
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t he salt sy sol \a% & @mumpihybugblydyspmwwhdimacrdt taial magnésiami stegratdetadof can

al so be delivered using,nonoc] opa hodi as |nd|V|d arriers to
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20 may likewise be added in order to improve the availability of the medica-
ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.

25 Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.

30 The lubricants used in these dosage forms inciude sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
thereto, starch, methyicellulose, agar, bentonite, xanthan gum and the like.

35 The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a fubricant and a disinteg-

rant and pressing the entire mixture to give tablets. A powder mixture is
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rel ease of a medi canent, for exanple polylactic acid, poly-epsilon-capro-

| act one, pol yhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
dr oxypyrans, polycyanoacryl ates and crossli nkeg or anphj pat hic bl Eck co- 30
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t he active iagifedéemmpieasalimxgaistgdceltlidsegran diginate,sjadatiney or palyeiplybr esi s, as
described in general terns |n Pharmaceutical Research, 3%?, 318 (1986). WO
2008/ 145242 M Eppe08/AReesA®N retardpRhSYEE A% fAAXARMNEoRAR B RIbt ed for
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suspensi ons, 1otions, powlers, solutions, ‘'pastés, gels, sprays, aerosols or

oils. 5 For absorbamtatoeintasoforickample mentotites rkaekih @r tidaldiusspleosghate exanpl e
mouth and skin, the fornulations are E)r eferably applied as topical ointnment
or cream | e REwWEgEMigEre sanhesrapwaied By wetting i vithm Rinder niidrasve

I ngr edi ent i | L QLG =41 scible
cream base. %kﬁﬁgﬁnﬁgﬁ%@@gf ﬁg %ﬁ’v%ap%g&é%ﬂéﬁé nggfﬁg@ﬁ?%}‘\ﬁn’gﬁﬁ?g to give
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Phar maceutical fornul ati ons adapted for, topical application to the eye
!ﬂd ude eye HABE@tionpthgpewdenBIXiE) AR lP@léj‘l“éHV@Hgf?iastameéfé’Eﬂ P@ghgie.suspended
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a suitable, canhieb,~fl 3 vV, ceuti cal
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| ozenges, pakie graniendambetibricdies by Ridalitiaceiusteant atiol andtesrat@salidapt ed for
rectal adm nistration can be admnistered. in the form of _suRposi tories or

enenast5 25 F‘ﬁ@r‘?ﬁf@ﬁlﬁr?'c%ﬂ 'anfFjﬁﬁ¥°aPﬁe(‘!ﬁ_§t &MMQ}@ thertahied gas Wd$.at ion in
whi ch the  cafd | BlicStRFMARGR ik $hén PRALIGBTNE &fbIcsCPRE LonMRfs having a

particle according to the invention can also be combined with a free-flowing inert
excipient and then pressed directly to give tablets without carrying out the
granulation or dry-pressing steps. A transparent or opaque protective layer
20 consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these

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

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

30 are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

35
artificial sweeteners and the like, can likewise be added.



size, for exa%e In the range 20-500 mcrons, which is admnistered in 30
“the manner iW ?%H‘s%‘ﬁuff Is taken, i.e. by rapid inhalati SRTHPAIBIS L s al
passages from a contai ner containing the pdwer held close to the nose.
Suitable formul ations for admi nistration as nasal spray or nose drops with
a liquid as carrier substance enconpass active-ingredient solutions in

water or oil. 35 WD 2008/ 145242 PCT/ CP2008/ 003549 -34 Phar naceuti cal
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adm ni stered as pessaries, tanpons, creans, gels, pastes, foanms or spray
formul atigns. 1bY PRalIMGEEEMbesdinaeinarkewaleMateral dypplymess wax apgd the

adm ni str&tion f'“{écl ude aqueous and non-aqueous sterile injection solutions
conprising antioxi'- dants, buffers, bacteriostatics and sol utes, by neans of
iwhich the formula 15 tion is rendered isotonic with the blood of the

recipient to be_treated; and aqueous and non-aqueous sterile suspensions,
‘whi ch may conpr 188 cogousdsafdhne feraia d aadisaltskevlvaies andephysictogisaitons can

anpou s ana 20 PR SarRePET ufbredted L A58 ABRIPSIRY n e sBAER IR S,

‘that only10he aggtnkidulivesf syistems! suidH &s,dor example, ghial, urfilamatspipsieleeat er for
I njection purposes, ime- diately before use is necessary. Injection
sol uty ons and sliagrRHBilame!laresigles apdimuitiape!lasyesiclds: hinasemasctpebean be
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the formul ati onsteapylamirfdocphasptiidoichelinggents usual in the art with
respect to the particular type of formulation; thus, for exanple,

15

The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-

20 pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropyimethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class

25 of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsiton-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacryltates and crosslinked or amphipathic block co-

30 polymers of hydrogels.

Pharmaceutical formulations adapted for transdermai administration can
be administered as independent plasters for extended, close contact with

35 the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

terms in Pharmaceutical Research, 3(6), 318 (1986).



30 fornu ' jch are suitable for oral adm nistrat] rise fla-
vours. A@]@?Q{E‘gﬁﬂ cally effective anount of a conpoundﬁ(g'?E%éw%?%ul a |
depends 35 on a number of factors, inéBuding, for exanple, the age and

wei ght of the animal, the precise condition that requires treatnent, and
its severity, the nature of the fornmulation and the nethod of
admnistration, and is ulti WO 2008/ 145242 PCT/ EP2008/ 003549 -35 mately
determ ned by the treating doctor or vet. However, an effective anount of a
compound ac ppdinagelificd! RBpBURRS ffaptéd fdriBpicaPadmiiétratiorésh belfast i

growt h, for exanple colon or breast carcinoma, is generally in the range
from 0.1 tonmdetedykginthebts] gramngrsuspensionsr ietiops epewdersnaelufioper 5 day
and particul ar{%/; tgg cal I% in thF ran&g from1l to 10 ng/ kg of body weight
per day. ThB&SEEh g fRAYSafblATC'HR O "Fay for an adult nmammal  wei ghing 70 kg
is ustally between 70 and 700 ng, where this anpbunt can be adm nistered as
a single dose per day or usually in a series of part 10 doses (such as, for
exanpl e, twhor the teatrhentrof the eyeamr ather external igsug dot exampteheouth al dai |y

d is th . ffect) |t | vat f
physi of ogi c AN e TOatRNs S PReeTahbl adAedAb B PUREN8 as the
fraction of cidyin i #Eda® TBHHIafon 19 BiveosTPBIARCARIAE Bofit iyrbtignt nvent i on

15 per se. It can be assuned that sim 0Ses are suita or the
treatffnt ofn dnehem ployedi aithen svitiven parafitic ats evwateTimisciblesoneiaom bhset her nore

relates to di canents conprising,.at, | east .one 0, conmpound of the formula I
and/ or phar ALEEAVEN, Rye aElys BIHRHIPOLEAN B fouplaferioiva Areaat Wi soner s
thereof, i nghudlLindwaier cHEan baRe'HY whitrdhloillse0s. and at |east one further
medi canment active ingredient. The 1nvention also relates to a set (kit)

consi sting of separate packs of 25 (a) an effective anmount of a conpound of

the formula_ and/or. - ceutical| ble derivati | vat d
St or c0bsomoP e REPSUICR! Fmlp o eeR RH PC ORI PBBICA oA P e, and 30

(b) an effegid s ap@URpLin evhid#rﬂqaﬁécggegﬁ f i@ak%&ﬁehrwrs%ﬁFenaedThe set

conprises suitabl e’ containers, suc oxes, 1 ndividual bottles,
in a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

20
encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.
25

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
size, for example, in the range 20-500 microns, which is administered in

30 the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.
35



bags or anpd¥Pa¥s/13Rd2 set may, for exanple, conprise separ BEEERMWEHIFUI es,

- each containing an effective anount of a.gagound of the fornmula | and/or
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{ pharmaceutical ly usabl e derivatives, solvates and stereoi soners thereof,

including mxtures thereof in all ratios, W 2008/ 145242 PCT/ EP2008/ 003549
-36 and an effective amount of a further nedicanment active ingredient in
di s- sol ved or Pharpradeutical foommatiosE adaptHoefop adsenistrationm by metsalatien sui t abl e

h tical tive, i ' f | s,. lally f h ,
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the proliferatigpicph t#r%@b‘fp@%kbﬁse&@ﬁféﬁé@‘s%ﬁ?é&ero@@@ﬂéﬁuiiﬁré SRfdsm (or

angi ogenesi s) which pronotes the growh of solid tunmours, ocular
neovascul ari satfladers( di abeti c reti nopathy, age-induced nmacul ar degeneration
and the 19ke) and inflammation (psoria- sis, rheumatoid arthritis and the

| like). 15 The present invention enconpasses the use of the conpounds of the

i
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fcarci nonm, urogeni t
i stonmach carcin

‘the preparation of a nedicanment for t

for- mula | anqit%rnfﬁbé%ﬁ@él%hﬁélalti?né%@!ﬁgfe%ﬂo?vﬁ@inb?aéﬁ%i%ﬁ@%§§nbBereOf for

treatnent or prevention of cancer.
Preferred car ciatministéred ashpessesmsntampans, greans, gelonpasies goams eresmbyal 20
|. tract carcinoma, carcinoma of the |ynphatic system
RHPUEHP%'geaI carci noma and lung carcinoma. A further group
of prefert@ed fornms of cancer are nonocytic | eukaem a, |ung adeno- carcinoma,

“smal | -cell lung carcinomas, pancreatic cancer, glioblastomas 25 and breast

‘vates thereof fAHHUEONSE h-apueRy

car ci.noma. Al sdarcageatisaldormulations sdapted foe pacentetal dgmivistratiom inalweded ai m 1

according to the invention and/or ghtys.i| ol ogi.cal |y acceptabl.e salts .and sol -
PEE iRt B U R CHEPES RS ARURK or pre-

vention of a diffasufferéhbsdleAOREOSCARS sBIUtSs, IHPhEaAS 8 whith BkBrAuRL Sease
I n which angiogenesis I1s inplicated 1s an ocul ar di sease, such as retinal
vascul ar i gt i orfiondsabedéredrisvionapaitihihe bipedi ofdbe eecipientitabe treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
20 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.
25
it goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
30 formulations which are suitable for oral administration may comprise fia-
VOurs.,

A therapeutically effective amount of a compound of the formula | depends
- on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the

nature of the formulation and the method of administration, and is ulti-
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preparation of a nedicanent for the tr3mtnent or prevention of inflammtory
di seases also falls within the WO 2008/ 145242 PCT/ EP2008/ 003549 -37 scope
of the present invention. Exanples of such inflamatory diseases include
rheumatoid arthritis, psorjasis, contact dermatitis, delay er-
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Cndi rect |y AT, Saldfons VRAGRed BKBOE) T\ Snoduct i on pat hvays of a vari ety
of cellular activities, including prolif-
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
20 vates and sterecisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

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

S 25 (a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and

30 (b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-

35 poules, each containing an effective amount of a compound of the formula
I and/or pharmaceutically usable derivatives, solvates and stereocisomers

thereof, including mixtures thereof in all ratios,
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treat ment of cancer, ar fast-growi ng tunours. } 5 The invention
thus relates to the use of corrpounds of the formula I, and pharmaceutically
usabl e derivatives, solvates and stereoi soners thereof I ncl udi ng m xtures
t her eof g al | §ﬁos for the preparation of a nedi cament for the

treat ment Yof di seases in vvhi ch the inhibition, regulation and/or 10

modul at on of kiRasse sl 408k bd B! ABOR 2 Bpanh Aol BANE BRI RSOl ven

here to Met kinase ence 1s given use o

formula |, and foranammaleudseeidily foshbinangein thattreatmens of tmaﬁeamse-
stereoi sonmers thereof, including mxtures thereof in all ratios, for the

preparation of B N@@ﬂé’éﬁﬁﬂﬁesf bhesa diseasas inghide thegprolifesationaf wmougrcells,

I nfl uenced by i W,Fap d- 20 ing
to Oaim10 Par p Q{H%'Iicg’:\drlgpr g%éél@%h%'dé{l @)en o‘ﬂéﬁteg orH'[b%‘ZOt%rggg%r ation of
a nmedi ca- nent gawthRe soli¢ aimets, eculir pessascyibiisdtionr @idbeticuetiessathy,

I nhi ngrtlon of 25 Met kinase by the conpounds according to Claim1. Especial
preference i s gRgennduredhyaagylar fegeneratiop andngtiikel apd infipsaratiopnes@ia-he

di sease i s a soli.d #m? nmour is preferably selected from
t he group of tu%’r%"uﬁs &{Ohd §|Qh;:|_t& ,ﬁtgmuéajllr'r%#s epithelium the bl adder, the
stonach t he ki dneys, of head and neck, the oesophagus, the cervix, the
‘thyroid, tibe intestine, the ljver, the brajn, the rostate t he urogenltal

tract, the |ynphBeiRsessitiRyRntionesncorenasesahanse affiee campexndgsf the for-
} mula | and/or physiologically acceptable salts and solvates thereof for the

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

Preferred carcinomas for the treatment originate from the group cerebral

20 carcinoma, urogenital fract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas

) 25 and breast carcinoma.

Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-

vention of a disease in which angiogenesis is implicated.

30 Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

The use of compounds of the formula | and/or physiologically acceptable

35 salts and solvates thereof for the preparation of a medicament for the

treatment or prevention of inflammatory diseases also falls within the



WO 2008/ 1452618144 EP20081003549 -39 The solid tunmour peripidolasizey e
preferably selected fromthe group | ungi_,, adenocarci noma, snall-cell |ung

carci nomas, pancreatic cancer, glioblas* tomas, colon carcinoma and breast
carcinoma. 5 Preference is furthernore given to the use for the treatnent of
a tunmour of the blood and i mmune system preferably for the treatnment of a
tunour sel I I keh hBYKRSED ic nyeloid
| eu- kaem a, a?gtﬁtﬁgﬁ%{%@é e&@gé%gghgaéﬁlﬁ%ﬁr@ﬁ?c 'y hqoli%?ég eukaem a.
10 The di sclinslade chepoataid acthritibepgariasid, @ohtacd deaatiisyidelstest leypara conbi -
nation with other known ther &%ut I c agents, including anticancer agents. As
used here, tﬂ?é‘sttlé’i%"e%\ﬂtq'bﬁﬁg lifent " relates to any agent which is 15

adm ni stere ' | f trFﬁﬂ.}' g the can-
cer. Te an?ﬁ\lggaeﬁggﬁ*ﬂta‘rgggqﬁfnr{é %1§ﬁ@g ﬁ?%%%é%gngﬁﬂael as/bg sol e
therapy 20 physiviygicalohouzptalile aaits andrsdlivates ¢herenpforbe preparationwént i on,
conventional surgery ofr radj ot herapy or chenot eragé. uch chenot her apy may
incl ude oné BledigaReRfrior e reptmentsl rrayenfian &2 broginekinasgpdrcedent s: (i)
antiprolifergati ' el - | PR ations

t hereof , as 03%%%/5%_{ ﬁﬁ%@gﬁg@kﬁ%ﬁ @g@?ggt@ﬂbg%ngﬁ%ﬁ%ﬁﬂgl’agen%cy t'625 (for
exanpl e ci s-thisahethodcatimppatiically @ffectipd asphatticd @, compowgkacoardiray b, i
mel phalan, chl oroanbucil, busul phan and nitrosoureas); antimetabolites or
exarrp?‘e ant ithenyemdiog jg ﬁdﬁﬁmﬁt%gﬁgé‘bﬁﬁ'& mamga !“k'ée%i pf %fdﬁ"b&g%téwmand
tegafur, rald , S| ' [ Y. rea and 30
ggnci t abi ne)fHéa{]r%ﬁﬁenlgﬁé @ﬁ%ﬁ%&%c% @lﬁbggéﬁé{o% égiﬁ}? rc]i‘r?’sgegf(l%l ﬁd;&sfé,!h‘l I ke

adri amyci n, bg deteymined bpther pdrisonskilléaln ding artnwitiequtrunaiuei effort.dar ubi ci n,

m t-omyci n-C,_dacti nonycin _and mthranycin) : antimtotic, agents (for

exanpl e vi ncd'&:PIESEs} wgf?ntlwélawmﬂaﬁf@?s theASELATPRUNGS D& TRt and
vinorel_ 35 hine, f inbi At ; [ ase

R bitor o lglr% | dHiflof ﬂﬁggﬁﬂ%ﬁﬁ?ﬂgﬁb' Addits ﬁﬂ?&ﬁé&lbsﬁes thé@agﬂ forfie

exanp epl t oxi ns, e et oposi and teni posi de,
ansacri ne, \pBeReGlibhis24eBichhiertFOBIHa0BEatthent40 prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
20 of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
25 likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions" refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
30 nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
35 neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).



‘topotecan, iyiphgbLaan,and canptothecin) and cell-differentipatjipgyageinys (for

rexanple all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide); (ii)
‘cytostatic agents, such as antioestrogens '\53 or exanple tanoxifen, 5

torem fene, ral oxifene, droloxifene and iodoxyfene), oestrogen receptor
downregul ators (for exanple fulvestrant), antiandrogens (for exanple bi-

cal utam de, flutam de, nilutam de and cyproterone acetate), LHRH antago-

ni sts or LHRH agonists (for exanple goserelin, |euprorelin and buserelin),
progest erones (1be coxpmindsmddee formulad canthe) administatesste patieints fastbe (for 10
exanpl e as anasfrozole, letrozole, vorazole and exenestane) and inhibi- tors
of 5a-reduct ase{;regﬁaﬂﬁé%f (?inﬁgﬁt"?epﬁgﬁusa(rizf??t)'g@%?ﬁ @Wﬁ"r@h i nhi bit cancer cell
i nvasion (for exanple netallo- proteinase inhibitors, |ike marinmstat, and
inhibitorg of urokinase plasm - 15 nogen activator receptor function); (iv)
i nhi bitors of gfbadmverdiondhus telatasdn,the wseaxaeptrowndistofithaifeingad, andcel ude

growt h factor aptibodies, growh factor receptor antibodies (for, exanple
Phe ‘ant | -or b2 Bherrsteak fatledh T AlvEs soRiet st Re S Emer e 8P D)
‘{a_“t' body cet uxi prludife Aitktired MeheshHih AIranss ForfR praPhkiticdr & a MEdREMent
ki nase inhibitors and serine/threonine kinase inhibitors, for exanple

li nhi bitors of tfostepitreéatment off diseasesaotvanich dne inhiljifion, regaiatios sFGHR fami | y
\tyrosine ghnase i nh'??gi t or.S, _such as tN-fiﬁgﬁ cgl orgé4-fl Liorophenyl ) - 7- met hoxy-
6- (3-norphol | By ?yWO'aﬂ?%ﬂﬂﬂﬂ-E HGHOU ¥ F 1'S, AzD1839), N (3 25
‘et hynyl phenyl ) -6, 7-bi s (2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

0S| - 7)74) and 6-acryl am do- N (3-chl oro-4-fl uorophenyl)-7-(3-norphol i no-

'pr opoxy) qui nazon&éﬂam ing@ien hare3dg)Mgt kinase.exanpl e i nhibitors of the

'pl atel et-derived growmh factor famly and for exanple inhibitors of the 30
hepat ocyte grow h factor famly; (v)antiangi ogenic agents, such as those
whi ch i nhi bit tperafdRelis gifen/RAE-useddt IMISBUIRIS ¥ theTeMhilaliagh@bhalrhar
exanpl e t anti-vascul ar “endothel'ial cell ~growth factor anti body

bevaci zumab [ Avegutiasiiyjusablengerivatives,stivates ahdtstersoistingeisdbewaf ninpludings hed
international p t)&%t, a%.gl iqcfatijxgns MO 97/ 22596, WO 97/30035, WD 97/32856 and
VO 98/ 13354) and' XA S008I A 43 28 '8k45 Ep2008/ 003549 - 41 compounds t hat wor k

by ot her nechanfginhe brparalionBr 8 rhédiedidat forthkBfeatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

20 ing to Claim 1.

Particular preference is given to the use for the preparation of a medica-

ment for the treatment of diseases which are influenced by inhibition of
) 25 Met kinase by the compounds according to Claim 1.

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

where the disease is a solid tumour.

30 The solid tumour is preferably selected from the group of tumours of the
lung, 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 urogenital tract, the lymphatic system, the

stomach and/or the larynx.
35



tors of integrin av(33 function and angi ostatin); (vi) - | ng
agents, MFP%%"%%bret astatin A4 and com 5 pounds di s%ﬁ?ﬁga‘?ﬂgﬁﬂﬁg

i nternational patent applications WO 98802166, WD 00140529, WO 00/ 41669, WO
01/92224, WD 02/ 04434 and WO 02/08213; (vii) antisense therapies, for

exanpl e those which are directed to the targets |listed above, such as ISIS

o LR S el s e RO L ™
aberrant p53q4ahghRkAGHA, ﬁﬁgi’l\-%eil B on%@%n@?é‘a%‘éﬁﬁc%?tﬂ%bﬁhz—y”e

pro-drug therapy) approache such’ as those ’'usi ng cyt osi ne deam nase,

t hym di ne kitoraze, ovloa dascihemiacandLbraast carodibiragase enzynme, and approaches for
i ncreasing patient tolerance to chenotherapy or radi otherapy, such as
rrultiadr ug resistance gene ther- apy; and (ix) inmmunotherapy approaches,

i nclu '

ng, fﬁéfé?éﬁ&@*sefga ?ﬁﬁb?’é’gﬁ@ﬂ to #k | Fg‘f&r"fﬁeﬁ%tﬁ%%? gftBﬁwdurr‘%Ff .ef‘f]i ng

the i nmunogenicity o Ient tunmour ce such as transftection w

cyt oki nes, sheblos amd aninemisi sysiem| priedenablikion thel treatngerstrofl otuyheumacr ophage
colony stinul ating factor, approaches for decreasi T-cel |  anergy,
approaches &§ %3?’9%?@@@&&%‘1@ Eﬂ%el?%d '?lﬁ‘@%'waag opicoRyRIQd %&ﬁsf ect ed
dendritic c ; S| L OKI e ; e cel |

|l i nes, and 3%%?16%3%@&8ﬁﬁgaﬁﬁl{e{ﬁ??g%ﬁlfégﬁfg)racﬁfoﬁlémg@&%%&@@ I 'canment s
from T8l e 1 below are preferably, but not exclusively, 30 combined with

t he conpounds of the formul a I.&’S%S 2008/ 145242 PCT/ EP2008/ 003549 -42-
T?bl e 1. Al KyreAdiselgsag ermpospds ahihR miamlad cap hesrdmbisteipd i emPi- ocar bazi ne
I

osf am de : ) : | 1 ;

Hexanet hyl mPael At Bfier NioRhSroknlt 3BAts, ARG R Rclncer agents.
As used here, the term "anticancer agent" relates to any agent which is

15 administered to a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional

20 surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:
(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents

25 (for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and

30 gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for

35
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,



chl or oanmbuci | om de Dacar bazi ne Senustine Carnustj '
. agents Ci sp&??@%@ﬁ%pl atin 10 Oxaliplatin ZD- 0473 (Anor AE%)E”EE@?’?“@%%H n
' Lobapl atin (Aetema) Carboxypht hal at opl ati4@um Sat rapl ati n (Johnson

Tetraplatin Matthey) O mplatin BBR 3464 |proplatin (Hoffmann-La Roche) 15
SM 11355 (Sum tonp) AP-5280 (Access) Antinetabolites Azacytidi ne Tonmudex

Genti t abi Tri,met t Ca i t abi f ' 5-fl j |
cemn 1201 e T LSRLESAR! S ascl b ne RO P hor el SlbOLoat)
6- Mer capt opuri r@(ahﬁtﬂé%Mkﬁr%gr%tilﬁom&@,uﬁﬂbﬁere@ﬁéictaﬁd HRd l(fé%ﬁh%’) Cytar abi ne

Cl of ar abi ne ( Bi oenvi si on) -fluorodesoxycytidine Irofulven ( Phar r na)

25 Met hot r exat diiDVDC oytastaticagerita, sutdt aeaatieestngenp (fditaxample tantokiéertai ho
Er]efyu f‘}oae ﬁg%zﬁié@“%@_o%ﬁéa&?ﬁ#gﬁé %&?iasﬁc‘»%ﬁéﬁ%)@@ééweﬁwé f S :X"’“
(Beaufour- 7- etdmrﬁégglaliogggﬁ? eﬁé%ﬁ;%gﬁﬁﬁﬁ?&tlﬁa%ﬁ%éﬁréﬁ F}ng%
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones {for example megestrol acetate), aromatase inhibitors (for
10 example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
B tors of Sa-reductase, such as finasteride;
(it} agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
15 nogen activator receptor function);
(iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
erbbl antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine

20 kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for exampie EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyi)-7-methoxy-

7 . 8- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-

ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OS1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the

30 hepatocyte growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial ceil
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

35
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(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
10 (vii)  gene therapy approaches, including, for example, approaches for
D replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
15 nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy; and
{ix) immunotherapy approaches, including, for example, ex-vivo and
20 in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
y such as cytokine-transfected dendritic cells, approaches using cytokine-
f 25 transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

The medicaments from Table 1 below are preferably, but not exclusively,

30 combined with the compounds of the formuia I.

35
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) Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
15 rubicin

Mitoxantron (Novantron)

Antimitotic agents | Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell

20 Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCY) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)

b Mivobulin (Warner- D 24851 (ASTA Medica)
- 25 Lambert) ER-86526 (Eisai)

Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)

30 Cryptophycin 52 (Eli Lilly) IDN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)

35 BMS 188797 (BMS) Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXIGENE)
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PKCA12 Novart i DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter international)
international) Apaziquone (Spectrum
10 Albumin + 32P (Isotope Pharmaceuticals)
N Solutions) O6-benzylguanine
) Thymectacin (NewBiotics) (Paligent)
" Edotreotid (Novartis)
Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
15 transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
20 Tariquidar (Xenova) trinydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acety! Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase in- SAHA (Aton Pharma) (Titan)
hibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
J 25 Metalloproteinase | Neovastat (Aeterna Labo- CMT -3 (CollaGenex)
inhibitors ratories) BMS-275291 (Celltech)
Ribonucieoside Marimastat (British Bio- Tezacitabine (Aventis)
reductase inhibi- | tech) Didox (Molecules for
tors Gallium maitolate (Titan)  Health)
Triapin (Vion)
30 —— .
TNF-alpha Virulizin (Lorus Therapeu- Revimid (Ceigene)
agonists/ tics)
antagonists CDC-394 (Ceigene)
Endothelin-A re- | Atrasentan (Abbot) YM-598 (Yamanouchi)
- ceptor antagonists | ZD-4054 (AstraZeneca)
Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
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Hormonal and
antihormonal
agents

Oestrogens
Conjugated oestrogens
Ethynyloestradiol
chlorotrianisene
Idenestrol
Hydroxyprogesterone
caproate
Medroxyprogesterone
Testosterone
Testosterone propionate
Fluoxymesterone
Methyltestosterone
Diethylstilbestrol
Megestrol

Tamoxifen

Toremofin
Dexamethasone

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Flutamide
Octreotide
Nilutamide

Mitotan

P-04 (Novogen)
2-Methoxyoestradiol (En-
treMed)

Arzoxifen (Eli Lilly)

30

Photodynamic
agents

Talaporfin (Light Sciences)

Theralux (Theratechnolo-
gies)
Motexafin-Gadolinium
(Pharmacyclics)

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

35

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Phar-
macia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene Sci-

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
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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)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G170T immunogen (gas-
trin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

Pi-88 (heparanase inhibi-
tor, Progen)

Tesmilifen (histamine an-
tagonist, YM BioSciences)
Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibi-
tor, Ribapharm)
Cilengitide (integrin an-
tagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CC1-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,

Cell Pathways)

BCX-1777 (PNP inhibitor,
BioCryst)
Ranpirnase (ribonuciease
stimulant, Alfacell)
Galarubicin (RNA synthe-
sis inhibitor, Dong-A)
Tirapazamine (reducing
agent, SR International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)
3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecutar)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)
Indisulam (p53 stimulant,
Eisai)
Aplidin (PPT inhibitor,
PharmaMar)
Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
_promoter, Pharmagenesis

0Si S

)
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tics) (differentiator, N1H)
Midostaurin (PKC inhibitor, MX6 (apoptosis promoter,
15 NOVEI’ﬁS) MAX'A)
Bryostatin-1 (PKC stimu-  Apomine (apoptosis
lant, GPC Biotech} promoter, ILEX Oncology}
CDA-II (apoptosis pro- Urocidin (apoptosis
moter, Everlife) promoter, Bioniche)
SDX-101 (apoptosis pro-  Ro-31-7453 (apoptosis
moter, Salmedix) promoter, La Roche)
20 Ceflatonin (apoptosis pro-  Brostallicin (apoptosis
moter, ChemGenex) promoter, Pharmacia)
Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
) Ifosfamide Altretamine
25 Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
30 Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema}
Carboxyphthalatoplatinum Satraplatin (Jochnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
35 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)

25
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Cyanomorpholinodoxo-
rubicin

Mitoxantron (Novantron)

brmycin B Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MG! Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)

inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi}
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 {Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour Dactinomycin (Actinomycin  Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin suifate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
ldarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem

Pharmaceuticals)
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-49 Antimtotic agents

Paclitaxel SB 408075 Docetaxel (A axoSnithKiine) Colchicine E7010 (Abbott)
Vinbl astine PG TXL (Cell 5 Vincristine Therapeutics) Vinorelbine IDN 5109
(Bayer) Vindesine A-105972 bbot t)
Rhi zoxi n (Fujisawa) LU 223651 (BASF) M vobulin (Warner- D 24851 (ASl
Medi ca) LarbetinitoliRegeds | Packtakgl 10 Cemadotin GB@B§0Conbret astatin A4
(BVS) ~ RPR 109881A (Aventi $Dobstaixerohal i chondr i n{@laxt8miftidinghvent i s)
( Phar mavar) Epot hil one B (I‘tlgbﬂjhﬁmﬁé ZD 6126 (Ast lEermu S?-\@bott 900607
(Tul ari k) PEG Paclitaxel (ﬁ'erU‘éstm-E 138067 (Tul ap 92 (Asahi) [15
Cr ypt ophyci ﬁﬁ 52 (Eli Lilly g (I'ndena) ViR gfabr e) AVLB
(Prescfent (Auristatin PE 3(}3% E NeuroPharma) othlloh B
(BMS) BMs 2&47550 ( BVB) B% % h!’leBl oNurrer i k)
CA- 4- prodrugf (OXiGENE) B Vinsiesing 5\ DoI ast a Taxoprexi n
Protar a CAJ4 (OXi GENE) A BRiasiatn AN @I ut et hi A 204
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER- 86526 (Eisai)
10 Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Ischomohalichondrin-B
D TXD 258 (Aventis) (PharmaMar)
- Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
15 Cryptophycin 52 (Efi Lilly) 'DN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXIiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
20 Taxoprexin (Protarga) CA-4 (OXIGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
“ Formestan
ey 25
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
30 Glufosfamide (Baxter International)
internationatl) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) O6-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

35
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10 inhibitors MS-275 (Schering AG)  Depsipeptide (Fujisawa)
) Metalloproteinase | Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
15 inhibitors Gallium maltolate (Titan)  Health)
Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Celgene)
20 Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
) receptor agonists | Johnson)
- 25 LGD-1550 (Ligand)
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics} (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
30 (Biomira) JSF-154 (Tragen)
CTP-37 (AVI BioPharma) Cancer vaccine (intercell)
JRX-2 (Immuno-Rx) Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
35 Immuno)
p21-RAS vaccine
(GemVax)
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Testosterone Flutamide
Testosterone propionate  Ocftreotide
Fluoxymesterone Nilutamide
10 Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
) Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
15
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
{(Pharmacyclics) Hypericin
20 Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leﬂunomide(Sugeanharm CEP- 701 (Cephalon)
acia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene PKC412 (Novartis)
9 Science) Phenoxodiol O
25 Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech}
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
30 PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A BCX-1777 (PNP inhibitor,
35 inhibitor, Sanofi- BioCryst)
Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP stimulant, Alfacell)
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rGCS-100 (gal3 antagonist,
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G17DT immunogen
(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

PI-88 (heparanase
inhibitor, Progen})
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Citengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
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)
PBIi-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

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131--TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
{LEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisuiam (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, Procyaon)
Doranidazole (apoptosis
promoter, Pola)
CHS-828 (cytotoxic agent,
Leo)
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A combined treatment of this type can be achieved with the aid of simulta-

neous, consecutive or separate dispensing of the individual components of

the treatment. Combination products of this type employ the compounds

15

according to the invention.

ASSAYS

20

25

30

The compounds of the formula | described in the examples were tested by

the assays described below and were found to have kinase inhibitory

activity. Other assays are known from the literature and could readily be

performed by the person skilled in the art (see, for example, Dhanabal et

al.,

Cancer Res. 59:183-197; Xin et al., J. Biol. Chem. 274:2116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al.,

Dev. Biol,

38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.

14-526), Met kinase

is expressed for the purposes of protein production in

insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic

35

purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.
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of the i nd| vi duakolvedfinoesdcence resonance energy transfer (HTR-FRET) and

_) fluoroescence polarisation (FP) technologies can be used as assay meth-

ods (Sills et al., J. of Biomoiecular Screening, 2002, 191-214).

Other non-radioactive ELISA assay methods use specific phospho-anti-
15 bodies (phospho-ABs). The phospho-antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemiluminescence
using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).
20

Flashplate method (Met kinase)

The test plates used are 96-well Flashplate® microtitre plates from Perkin
, Elmer (Cat. No. SMP200). The components of the kinase reaction
L o5 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
room temperature with radioactively labelled Bp_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
30 further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 il of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
35 Perkin-Elmer).
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according to the invention. ASSAYS Th%écorrpounds of the formula | described

in the exanples were tested by 20 thévadssays descri bed bel ow and were found
to have kinase inhibitory activity. O her assays are known fromthe
literature and could readily be performed by the person skilled in the art

see, for e : : 29 = PN et oal., J.
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oot oign pr odY e HOSOh g doterVEl GG e RY PR S RGEIE ' CoCeqent

affinity-chromat ographic 35 purification as "N-term nal 6Hi s-tagged"
reconbi nant human protein in a bacul ovirus expression vector. WO
2008/ 145242 Kitagerzastion eogditions pe welle ki nase activity can be neasured using

vari ous avai I nt systens. In the scintillation proximty
met hod (50r8b39°3|ag$3§%§g?a onol ecu- 5 lar Screening, 2002, 7, 11-19), the

fl ashpl at e rmetied sabstameefto lbectestdniai sxgay esiffer Witk 16 fNMBCE

phospg@ryl ation of a protein or peptide as substrate j,s neasured using
radi oatti vel'P W AR ingtpopeemration 1 gdbcaldp.35 HCt e PoALR) of the presence
of an i nhi bi i I ignal, or none at all,
can be det egpgéj?bféﬁgﬁﬁg%?g?gt%%g@gtr%%ﬂggsggr'?w&qﬂs’resol ved fl uorescence

resonance energy transben dfei2yhidalel 250 ng fof eroellse pol arisation (FP)
t echnol ogi es can be used as assay neth- ods ?Si lls et al., J. of

Bi onol ecul ar Screeni ng, 2002, 191-214). O her non-radi oactive ELI SA assay

nmet hods use spe@ §i 10-anti- 15 bodi es (phospho-ABs). The
phospf&- ant i bod?o(g%roy"%g?%zg t he phosphor- ylated substrate. This binding can
be detected by chagshymuffescence using a second peroxi dase-conj ugated

anti body (Ross et al., 2002, Bio-
50 mM HEPES

3 mM magnesium chloride
3 UM sodium orthovanadate
' 3 mM manganese(ll) chloride
20 1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

- Stop solution:
'f‘} 60 mM Titriplex Il (EDTA)

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

In-vivo tests (Fig. 1/1)

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

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
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96-wel | FlashplateR mcrotitre plates froggPerkin Elner (Cat. No. SMP200).
The conponents of the kinase reaction described below are pipetted into the
- assay plate. The Met kinase and the 25 substrate poly Al a-Q u-Lys-Tyr,
(pAGLT, 6:2:5:1), are incubated for 3 hrs at roomtenperature with

radi oactivel y kabditibes f@3Pdagy Each moupe sasnsubsegdentp syeried subcetene-

substances in a tptal, volume of 100 pl..T (o3 J Wa Y N er m hat usi ng
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room t enper at UpRS E\M%dﬂ@%ﬂaéﬁd‘hﬁgzﬁg.%ﬁé} 51294, Pkfarinals wekcidriidmisad t he
wells are washed three tinmes with 200 pl of 079% NaCl sol ution each tine.

The meas%[ emenintof3 gleepbosmthat @dicb grouy iof § micedwmd dravemge thnasaakineg a
intill i i i t, . Per ki n- El . VWO

2008 145242 A Lot 6RDESas ok, 9ERY B Fewaen 2iRea eV ERIUBRR bi t'or -1 r ee
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The pharnacol ogi cal zero value used 1s staurosporin in a fina
concentrati on gfoup, Bna\200Nmg/kgnbi TASE tarr" AN alisseIveddb the aebickefvelumaed usi ng

t he RS1_MIS Ki ti conditj | ] : 0 pl of
buf for 10 pl " ofkepe: MiEu/ameh Wk inim el ga ubre Hrathesbaidbis oo 10
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Measurement of the tumour volume: The length (L) and breadth (B) were

15 measured using a Vernier calliper, and the tumour volume was calculated
from the formula L x B x B/2.

Keeping conditions: 4 or 5§ animals per cage, feeding with commercial

mouse food (Sniff).
20 (Sniff)

The compounds "A56" and "A91" have a significant antitumoural action.

Above and below, all temperatures are indicated in °C. In the following ex-
25 amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
30 dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"

35



3 MM manggpes@lssisachl oride 20 1 nMdithiothreitol (DTprTAiko08h03s40t0 be
set using sodium hydroxide) - Stop solution: 60 nMTitriplex Il (EDTA) 25

- 33P-ATP. Perkin-Elmer; - Met kinase:"tUpState, Cat. No. 14-526, Stock 1
pg/ 10 pl; spec. activity 954 Ung; 30 - Poly-Ala-@ u-Lys-Tyr, 6 : 2 : 5: 1
: Sigma Cat. No. P1152 In-vivo tests (Fig. 111) 35 Experinental procedure:

i:emale Bal b/ 3] ¢ - | My iNVeL on
arrival. The&%?@sg%@ﬁ%ﬁngggé%%&%udﬁe@g%li |§Yéﬁ\§)&5of£ggge}s%4 242 n‘i’étﬂ()

PCT/ EP2008/ 00884¥ . - 56- conditions for 7 days. Each nouse was subsequently
i njected subcutane- ously in the pelvic area with 4 mllion TPR-Met/ N H3T3
cells in 100 pl of PBS (wthout Ca++ and My++). After 5 days, the aninals

wer e random i r S, [TEYEN i ce had an average
t unourgvol urr@%g(sépﬁ%erg%ﬂ?r(gﬁgé: % (r?‘%ﬁ%ﬁ%‘l%@%pl 0£F°\5‘Zr¥mc| e +( 0. 25%
met hyl cel | ul ose/ 100 nM acet at e bUFAR(fasp bitdin Donmbardmedt) (Msldered daily to

the control group, and 200 ng/ kg "A56" or "A91" di I in the vehicle
(volume |ikew se 100 pl/ani mal) \éék(%“%pﬁ\ép@éﬁaé'gﬂfa\%?gﬁfhe t r eat ment

groups, in 1 L( : i Abter. Quday eﬁ,gl‘?)trﬁ had an
average vol -RE%%?@g%%e%g?éé%%ﬁ?@%@'%g%ls\%ggﬁt z?arﬁs @e : Néb)[a ur enent
of the tumouMid)’'ume: The length (L) and breadth (B) were 15 measured using
a Vernjer calliper, and the tunour volune was calculated fromthe formula L
X B x 2. Keeping conditions: 4 or 5 animals per cage, feeding with
comercial gg @Hi%‘ihaﬂ d (Sniff). The conpounds "A56" and "A91" have a
signi ficant an!'l tunmoural” action. Above and below, all tenperatures are
indicated in C. In the followi ng ex- 25 anples, "conventional work-up"

means: Mt th S Gl AR e PhSn 3 gPLBehog T necessary. to
15 Water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA
0.0 to 0.5 min: 99:01
0.5 to 3.5 min: 99:01---> 0:100
3.5 to 4.5 min: 0:100
Column: Chromolith SpeedROD RP18e 50-4.6
20 WavelEngth: 220nm

Method B: Gradient: 4.2 min/ flow: 2 ml/min 99:01 - 0:100

Water + 0.1%(vol.) of TFA : acetonitrile + 0.1%(vol.) of TFA
0.0 to 0.2 min: 99:01
0.2 to 3.8 min: 99:01---> 0:100
3.8t04.2 min: 0:100
Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm

30 Wavelength: 220nm

"

25

Retention time Rt. in minutes [min].

35



t he consti twoi208/@6242he end product, the mixture is extra®CEEPAROSHIE Ny
ace- tate or dichloronethane, the phases gge separated, the organic phase is
30 dried over sodiumsulfate and evaporated, and the residue is purified by
chromat ography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/nethanol 9:1. Mass spectronetry (MS): El

(el ectron i npaEkahfslegati on) M FAB (fast atom bonbardment) (MrH)' 35 ESI
(el ectrospray 1onisation) (MH)' WO 2008/ 145242 PCT/ EP2008/ 003549 -57

APCl - M5 (at nospheric pressure chem cal ionisation - nass spectronetry)

(MtH) Mass spe - '- on inpact ionisation) Mt FAB (fast
at om bonbardmﬁi‘%%{l—e{oﬁ%d%%&géﬁﬁégspray i onisation) (M:H) + APCl-NM5

(at nospheric pressure chem cal ionisation - nmass spectronetry) (MH)+. 10

} HPLC nbt hods: Method A. Gadient: 4.5 min/ flow 3 m/mn 99:01 - 0:100 15
Wat er +0. 1 % vofsenesal wprkingprecediure i1 (G\WP1134 vol .) of TFA 0.0 to 0.5 nin:
99:01 0.5 to 3.5 mn: 99:01---> 0:100 3.5 to 4.5 mn: 0:100 Col um:

Chronol ith SpeedRCOD RP18e 50-4.6 20 Wavel Ength: 220nm Met hod B: Gradi ent:
4.2 mn/ flow 2 mM/mn 99:01 - 0:100 Water + 0.1%vol.) of TFA :

acetonitrile + 0.1% vgl of FFA 25 0.0to n: Q1 0.2 to 3.8 mn:
99:01---> 0:100 3.8({o i n: 0-31606=Col uf C AR| | t h—R€) f or mance RP18e;
100 mm | apg, integna amet & 3 M R N—N

1-1.2 equivalents of glyoxylic acid and acetic acid (2 equivalents) are

15 added to 1 equivalent of the acetophenone, and the mixture is stirred at
95-100°C for 3-24 h. The reaction mixture is cooled, water (3-5 mi per g of
acetophenone) is added, the mixture is neutralised using 25% ammonia
solution with ice cooling, and 1 equivalent of hydrazine hydroxide is added.

The mixture is stirred under reflux for 3 h, during which a pasty precipitate

20 is formed, meaning that water has to be added in some cases. After cool-
ing, the precipitate is filtered off with suction, rinsed with water and dried.
) 6-(4-Hydroxyphenyl)-2H-pyridazin-3-one
25 NGO
\N,NH

HO

50 g of 4-hydroxyacetophenone are converted into the pyridazinone in
30 accordance with GWP 1.

Yield: 41.8 g, ESI 211; Rt. = 1.95 min (method A).

The substance is reacted further without further purification.

35 6-(3-Hydroxyphenyl)-2H-pyridazin-3-one




30 Wavel engt h: 220nm Retention tine R. in mnutes [m
2008/ 145299 814843008/ 003549 -58- Exanpl es Preparatio%f”é?%“y&[???ﬁ‘a

conpounds 5 Ceneral working procedure-89¢GAP 1): 10 Rp RNH 1-1.2
equi val ents of glyoxylic acid and acetic acid (2 equivalents) are 15 added
to 1 equivalent of the acetophenone, and the mxture is stirred at 95-100C
for 3-24 h. The reaction m xture ig cooled, water (3-5 m per g of

acet ophenone) is added, the m@Etwyre is neutralised using 25% amoni a
solution with ice cool Hog dh LNBQUi val ent of hydrazi ne hydroxide is added.
The m xture is stirred u rétlux for 3 h, during which a pasty
precipitate 20 is formed, ~€aning that water has to be added in sonme cases.
After cool - ipg, recipitate is filtered off wth suction, rinsed with
vater and dr 158 of ShybionalebRhSnete ots SSNENH i iRz MRy o no
O 50 of 4 ne are converted into the pyridazinone in 30
accordance wa%&%g%s\%ggwqm.S g, ESI 211; Rt. = 1.95 min (nmethod A).
The subst anc¥ield: teadg, &SIfANE Rir=wi3%oun (fethdeA).purification. 35

6- ( 3- Hyd -2H i dazi n- 3- . WD 2008/ 145242, PCT/ EP2008/ 003549
-Sg- E‘yHBOQ‘EBg%Létweggrﬁé%ﬁﬁéamgﬁmﬁaggww [F8PPed into the

pyridazinone in 5 accordance with GAP 1.

10 6-(3.4.5-Trifluorophenyl)-2H-pyridazin-3-one
o)

—

)
F \N _NH

F
15
20 g of 3,4 5-trifluoroacetophenone are converted into the pyridazinone
in accordance with GWP 1.
Yield: 12.9 g, ESI 227; Rt. = 2.44 min (method B).
The substance is reacted further without further purification.
20
fert-Buty! 3-(4-fert-butoxycarbonyloxyphenyl)-6-oxo-6H-pyridazine-1-

carboxylate

s HO
) o5 % . Xo\lorojoro%
‘H 0

30

10 g (53 mmol} of 6-(4-hydroxyphenyl)-2H-pyridazin-3-one are dissolved in
25 ml of acetonitrile, and 19 g (58.5 mmol) of caesium carbonate and
12.8 g (58.5 mmol) of di-fert-butyl dicarbonate are added. The reaction

35 product is stirred at room temperature for 20 h. A further 3.5 g (16 mmol)
of di-terf-butyl dicarbonate in 10 ml of acetonitrile are subsequently added,



Yield: 11.1WO2408{143242: Rt. = 1.99 nin (nethod A). The subB¢HRBWSLFE,ct ed

further without further purification. 10663

~4,5-Trifluorophenyl)-2H pyridazin-3-one 0O N-NH 15 F 20 g of
-3,4,5-trifluoroacet ophenone are converted into the pyridazinone in

~accordance with GAP 1. Yield: 12.9 g, ESI 227; R. = 2.44 nin (_r met hod B).

'The substance |@d@@dﬁé@lﬁu5§hﬁed\ﬁtwmtwm€m@fe farra further 26

carboxyl 4t e HO TSRS RUSHEEVEBORERY R sie s et b M BOBTAIEL ) o

hgpreac-

' 6- (4- hydr oxypherpd Je=ttion hikfRe idsifrad at Ridin drmpetaterd for 204 Aﬂ’urﬂfer 13 g

~acetonitrile, and 19 g (58.5 mml) of caesium carbonate and 12.8 ¢ (58 5

‘mmol ) of di-t er(ﬁ9&molhotalri@drmtel dicerbanatalin 4thal oé disdaos ar3§UbS©duct i s

d & 0.h furth
ot but v R G AreRao R s rédibhin&yriS efad TR dnrBYe adgen,
WO 20081145242 tR@TéﬁB@Q%’Sfék%ifb‘?m etﬁ?i AtdafeendTs $uritedispdfifrh hy8Ebgin-r oom

tenperature for a further 20 h.” The reac- tion mxture is evaporated, and
the residue is qaaik@mrata;sqluﬂcmwne asfUEDME. phasads supersaturatadovith soditinst i rred at

t t f h. A.f th 13 f di-tert-butyl
i oar bonate i n G, She fradnin BhaPe s dehetate bt A heladipols st ¢ ne

‘reaction 0 xt urgyHis R 48R iRt SEMBRS SThe combined organic phases are

5 washed with 1 N HCl and saturated sodium chloride solution, dried over
' Na,S0O4 and evaporated.
Yield: 16.4 g, ESI 289 (M-Boc+H); Rt. = 3.19 min {method A). The product
15 is reacted further without further purification.

tert-Butyl 4-(6-0x0-1,6-dihydropyridazin-3-yl)phenylcarboxylate

20 >r °70r° 0

25 9.4 g (24.2 mmol) of tert-butyl 3-(4-fert-butoxycarbonyloxyphenyl)-6-oxo-

BH-pyridazine-1-carboxylate and 17.9 g (48.4 mmol) of

N-tetrabutylammonium iodide are refluxed for 72 h in 70 mi of acetone.

The solvent is removed in a rotary evaporator, and 70 ml of ethanol are
30 added to the residue. The reaction mixture is refluxed for a further 24 h.

The solvent is distilled off, and the residue is purified by column chroma-

tography on silica gel.

Yield: 5.0 g (beige solid); ESI 289; Rt. = 2.67 min (method A).
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the residyghds/ydd@n up in ethyl acetate and saturated seqipppiawdifgen-
carbonat e sol ution. The aqueous phase i s, supersaturated with sodi um

chl oride, the organic phase is separatt 1bff, and the aqueous phase is 10
again extracted with ethyl acetate. The conbi ned organi c phases are washed
with 1 N HCl and saturated sodiumchloride solution, dried over Na2SO4 and

evapor at ed. ilg _I[g:;_% ’ ﬁg: §E;§;%.81 B Blidazina, mn (nmethod A). The
product 15 S ﬁt?'%et |Ia%. "“'VﬁMM%a—@%céﬁ?on. tert-Butyl
4-(6-0x0-1 6-d ihyd ropyridazin-3-yl)phenyl carboxylate 0 0 20 o oY 1 o
NON O1 ~o~0o NN O 25 9.4 g (24.2 mol ) of tent-butyl
3-(4-tert-butoxycarbonyl enyl ) - 6- oxo- pyridazi ne- 1-car boxyl ate and
17.9 g (48.4 nmmol) g t §lr abut yl ammoni ' refluxed for 72 h in
70 M pf acetone. sd¥vent is renoyed ry evaporator, and 70 m
of ethanol are 30 d to the rESIdu—&?—I e reactitbn mixture is refluxed for

a further 24 h. Thel solvent is distited off, and the residue is purified
by col unmm chroma- tcﬁf?aphy on silica get. Yield: 5.0 g (beige solid); ESI
289; Rt. = 2.67 min (method A). 35 WD 2008/ 145242 PCT/ EP2008/ 003549 -61
6-13-(tent-B utyld inethylsila nyl oxy)phe nyil-2H pyridazin-3-one o .H
Qflo N 11 1p1N 9 Frhalf bf 6-(3-hydroxyphenyl)-2H-pyridazin-3-one are dissolved

10 in 100 ml of DMF, 19.7 ml (142 mmol) of triethylamine and 11.6 g
(77 mmol) of TBDMS-C! are added, and the mixture is stirred at room tem-
perature for 20 h. Water is added to the reaction mixture, which is then
extracted 3 x with ethyl acetate. The combined organic phases are washed
15 with water, dried over sodium sulfate and evaporated to dryness.
Yield: 17 g, brown oil; ESI 303; Rt. = 3.21 min {(method A).

Ethyl (3-hydroxymethvlphenyilcarbamate

+ —i
HO\/Q\NH m’ﬁ\o/\ "'0\/@\10’\
2 H

50 g (406 mmol} of 3-aminobenzyl alcohol are suspended in 750 ml of

20

- 25 dichloromethane under a nitrogen atmosphere and stirred at room tem-

perature for 30 min and subsequently cooled to 0°C. 49 g (452 mmol) of

ethyl chloroformate are slowly added dropwise. After the addition, the

reaction mixture is stirred for 20 h and at the same time slowly warmed to

30 room temperature. 300 m! of 1M potassium carbonate solution are added
to the suspension formed (evolution of gas!). The organic phase is sepa-
rated off, the aqueous phase is extracted with 200 ml of dichloromethane,
the combined organic phases are washed with saturated sodium chloride
solution, dried over sodium sulfate, and the solvent is distilied off.

35 Yield: 67.7 g, oil, which crystallises to give a beige solid; ESI 196;

Rt. = 1.98 min (method B).



11.1 g (59 Wp8/pf52€- ( 3- hydr oxyphenyl ) - 2H- pyri dazi n- 3- oneP@reP28989é349ed 10
in 100 M of DM/, 19.7 m (142 mmol) of tgbethylamne and 11.6 g (77 mmol )
of TBDM5-Cl are added, and the m xture is stirred at roomtem perature for
20 h. Water is added to the reaction m xture, which is then extracted 3 x
wi th ethyl acetate. The conbi ned organi c phases are washed 15 with water,
dried over sodiumsulfate and evaporated to dryness. Yield: 17 g, brown
oil; ESI 303;
(3-hydroxyneth- wal=1: AR HYPECN Yigrory JOLY NS
nmol ) of 3-am pghepzyl al cohol are suspended in 750 m of 25

di chl or onet han r a nitrogen atnosphere and stirred at roomtem perature
for 30 mn and subsequently cooled to OC. 49 g (452 nmol) of ethyl

chl orof obmate are sl owly added dropw se. After the addition the reaction
m xture is stirred f oand. at the sanme ti @e y marned to 30 room
tenperature. 300 ml of |1 pomaa.iunlcarbc;=t- Iut nqre added to the
suspensi on forned (evquthn v =Yg The organic whage I's sepa- rated off,
the aqueous phase is extracted mngh 200 m of dichloronethane, the conbined
organi ¢ phases are washed with satu atéd sodi um chl oride solution, dried
over sodium sul fate, and the solven i's dlstllled off 3 Yield: 67.7 g,

oil, whiglp crystallises to glveabe ESI =1.98 mn
(met hod B). WO 2008/ 145242—P€C¥/ ER 49
{3-13- (4- hydr oxvphenyl) - 6- oxo- 6H pyr zi NNyl yl phenyl }car- bamate 5 *

I/ \ O~ | NNO H 10 H/ - O HO-/

5 g (17.3 mmol) of tert-butyt 4-(6-oxo-1,6-dihydropyridazin-3-yl}phenyl-

15 carboxylate, 5.08 g (26 mmol) of ethyl (3-hydroxymethylphenyl)carbamate
and 6.8 g (26 mmol) of triphenylphosphine are dissolved in 400 ml of THF.
Under a nitrogen atmosphere, the yellow solution is cooled to 0°C, 4.1 ml
(26 mmol) of diethyl azodicarboxylate are slowly added dropwise, and the

the reaction mixture is stirred at room temperature for 20 h. The yellow

20 suspension is evaporated to dryness. The residue is dissolved in 300 ml of
dichioromethane, and 40 ml of trifluoroacetic acid are added. The reaction
mixture is stirred at room temperature for 20 h, evaporated to dryness, and

) 100 ml of water, 200 mi of 1N NaOH and 100 ml of ethyl acetate are

25 added to the viscous oil. A precipitate forms in the process, which is fil-
tered off with suction, washed with water and dried in vacuo.
Yield: 6.4 g, yellow solid; ESI 366; Rt. = 2.56 min (method A). The product
is reacted further without further purification.

30
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Np5g 7%93@%!‘%80f tert-butyl 4-(6-o0xo0-1, 6-di hydrop%é*/gﬁ%oh@?@g%l ) phenyl

15 car box g (26 mol ) of ethyl (3-hydroxynet car bamat e
and 6.8 g (26 mmol) of triphenyl phosphbde are dissolved in 400 m of THF.
Under a nitrogen atnosphere, the yellow solution is cooled to 0C, 4.1 ni

suspensi on i A2n s IR/ BAEIN R st 42 ' SAlca IR ity
di chl orormet Rapeymafed 40 m of trifluoroacetic acid are added. The reaction
m xture is Srﬂg%eg“at roomtenperature for 20 h, evaporated to dryness, and
100 M of water, 200 m NaCH and 100 ml of ethyl acetate are 25 added

to the viscous oil. L,tate forns_in the process, which is fil- tered
wat er ari in vacuo. Yield: 6.4 g, yellow
.56 mn (MQhetins oduct is reacted further

of f vvi5th sucti on,
solid;” ESI 366; Rt. .
wi thout further purification. *30 35 WO 20‘1)8/ 45242 PCT/ EP2008/ 003549 -63
Et hyl {3-f3-(3-hydnm phenyl ) - 6- oxo- 6H pyri dazi n- 1-yl net hyl | phenyl } -
carbamate 2CNH 5 HJl\ N0 + H S'ON 10 HO 17 (56.2 mmol) of

6-[ 3-(tent-butyl di frethyl sil an ) -2+ | dazin 3-one, 11 g (56.2
nmol ) of ethyl (3-hydrexymeth and 14.7 g (56 nmmol) of

tri phenyl phosphi ne are di ssqg ) 15 and 400 m of THF.
Under 1& nitrogen atnosphere, the yell ow Xolfition is cooled to 0C, and 4.1 ni
(26 mmol ) of diethyl azodicarboxylate are slowy added dropw se, and the
rgaction ni A7y €66.8 rsiniot)raf &8 (fextdmutyidimpethylsilemylotyph@dylh2HThridazin-ow

suspensi on i, s evapor to dryness. Water is added 20 to the resjdue, which
3 Phen oxt AR Up (o SO iRBy L3 e Beyipherycatbamate and
14.7 g (56 mmol) of triphenyiphosphine are dissolved in 100 mil of DMF

15 and 400 ml of THF. Under a nitrogen atmosphere, the yellow solution is
cooled to 0°C, and 4.1 mi (26 mmol) of diethyl azodicarboxylate are slowly
added dropwise, and the reaction mixture is stirred at room temperature
for 20 h. The yellow suspension is evaporated to dryness. Water is added
20 to the residue, which is then extracted with ethy| acetate, dried over
sodium sulfate, and the solvent is distilled off. The residue is stirred for
15 h with isopropanol, the resuitant precipitate is filtered off with suction
and rinsed with isopropanol. The residue is dried in vacuo (6.8 g), 150 m!
) of THF are added, and 5 g (61 mmol) of tetramethylammonium fluoride are
) 25 added. The mixture is stirred at room temperature overnight.
The reaction mixture is evaporated. The residue is taken up in ethyl ace-
tate, and water is added. A solid precipitates out, which is filtered off with
suction and discarded. The organic phase is separated off from the aque-
30 ous phase. The organic phase is washed again with saturated sodium
chloride solution, dried over sodium sulfate and evaporated to dryness.
Yield: 4.2 g, beige solid; ESI 366; Rt. = 2.59 min (method A).

The substance is reacted further without further purification.
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sodi um sul fYPS008MA2%Lhe solvent is distilled off. The resPHUEPRY8EPISH ed for
15 h with isopropanol, the resultant preaggpitate is filtered off with
suction and rinsed with isopropanol. The residue is dried in vacuo (6.8 @),
150 M of THF are added, and 5 g (61 mml) of tetramethyl ammoni um fl uoride
are 25 added. The mixture is stirred at room tenperature overnight. The
reaction ni xt uEthyl $3-{f-ap0i3aided5-tiifleonophizdvie-GiHspyridazin-dgpylinethlppente- t at e,
and water is added. A solid precipitates out, which is filtered off with
suction and di%%@a% The organic phase is separat ed off fromthe aque 30
ous phase. The organi c phase is washed again with satmrated sodium chloride
solution, dried over sodiumsulfate and evaporatedtghdryness. Yield: 4.2
g, beige _solid; ESI 366; . = 2.59 mn (method A). substance is reacted
further @ithout furt hé ri fication. 35 WD 2008/ i / EP2008/ 003549
-64 Ethyl {3-f8 v (BH
5-tr|fluoropheny 6H-[ yrlda .’P&me yIIphenyJ_}_; carba t& FH F / 5/ ol

3 mol ) of o
6- (3, 4, 5- trlfluorphenyl) 2H-pyr|da2| 3 one, 2.6 g } (13.3 | Ygof et hyl

(3- hydroxyrret hyl phenyl ) carbamate and 4.2 g (15.9 mml) of triphenyl phosphine
are dissolved in 30 Ml of THE Under a nitrogen at m)sphere the yel |l ow

sol ution10s co t nf’\‘;m U pm@} idflehyle
azodi car boxyl atgge(g?'e:ps O\I\[ﬁ) Spgc@ Yo r‘f(l)up(%\négl(‘%'?ygﬁ% en ?e@ctl ongm xture is
stirred at roofhd@mrachtodiethyl ¢3- h?drdxym'ﬁtlaylphemmnarbampman@|4 4g evaporated

o e L e TR e ekt ST o o
suction and Waéfhﬁijodéﬁ%trq%éb?{e%’%glyeﬁgﬂé:)o%ﬂlcﬁpls'dﬁo\ééﬂb% Clifld® 73nB 9. beige

solid; ESI 404,
15 (17.2 mmol) of diethyl azodicarboxylate are slowly added dropwise, and

the the reaction mixture is stirred at room temperature for 72 h. The
yellow suspension is evaporated to dryness. 200 m| of isopropanot are
added to the residue, which is then stirred for 15 h. A precipitate depos-

its, which is filtered off with suction and washed with isopropanol and

20 )
dried in vacuo.
Yield: 3.8 g, beige solid; ESI 404; Rt. = 3.18 min (method B). The prod-
uct is reacted further without further purification.
DA
General working procedure 2:
0
- H
[T = S
N’_N O +
o N0
la
o/
R - H
— e LA o B
0 N—N
35 N



uct is reacted further without further purification. 25 I ng
procedure WO 20 H¥ N7 R-X HONN O+ 30 R- H O/ M%@kﬁ_g/@%%

2008/ 145242 PCT/ EP2008/ 003549 -65 1-2-8Qui val ents of al kyl brom de or aI kyl
chloride and 2.5 equivalents of potassium carbonate are added to 1

equi val ent of the phenol la in DWW (3-10 ml per mmol of phenol), and the
mxture is stirred at roomtem5 perature for 15-72 h. The m xture is
subsequently filtered, and the fil- trate is purified directly by neans of
preparative ied. 10 The
foll ow ng C0#pp%jgﬁg@fﬁfﬂé’%fg&?@g”@%?igg*fgﬁ@?ﬁé%ﬁg’ ?gﬁc{@faﬁ’%@rsgﬁd/or name
ESI HPLC 15pGisQiurhl carbdndtid ate aﬁtiéd(tbﬂ equwa{bnt?@f thePhepa) la RODEMyI

ESEI— éir |[ 3a§;2nr?i 15“’!?](99%/%& h ?gﬁﬁg%? eemngt)‘j;q-: IS Rbires-atraeE ey NvR
(45-DVBO): 0 Lpffle forks27An{ zﬁeﬁwaﬁéﬂe%@aen@ R i ), 7879
7.075 1 H, ¢ate B ;Siﬁ'iﬂe(dldll-éctﬁ)by rﬁeaﬁﬁ of al-épar}atweﬂfHPM: (2te ptine, frédc-094 (2H, q),

3.15-4.05 25 (10H, rr),1218$ tc? OON
tions are combined and freeze- ned

10 The following compounds are prepared correspondingly

No. Structure and/or name ESI HPLC

15 O O”/

Q - 0 H/&o
"A1" \/’\o@{—k/@ 479 |2.37 (A)

Ethyl (3-{3-[4-(2-morpholin-4-ylethoxy)phenyl]-6-oxo-
6H-pyridazin-1-yimethyl}phenyl)carbamate,
trifluoroacetate

'H-NMR (de-DMSQ): & [ppm] = 9.971 (1H, b), 9.584 (1H, s), 8.046 (1H, d),
7.879 (2H, d), 7.477 (1H, s), 7.364 (1H, d), 7.231 (1H, t}, 7.117 (2H, d), 7.075
) (1H, d), 6.961 (1H, d), 5.258 (2H, s}, 4.414 (2H, t), 4.094 (2H, q), 3.15-4.05

- 25 (10H, m), 1.218 (3H, t).

— /
()< o i

| f/ N—N o)

"A2" |HO 424  |2.51 (A)

Ethyl (3-{3-[4-(3-hydroxypropoxy)phenyl]-6-oxo-6H-
pyridazin-1-ylmethyl}phenyl)carbamate
'H-NMR (ds-DMSO): & [ppm] = 9.584 (1H, b), 8.027 (1H, d), 7.827 (2H, d),

%456 (1H, s), 7.375 (1H, d), 7.232 (1H, t), 7.037 (3H, m), 6.968 (1H, d),
9.250 (2H, s}, 4.532 (1H, b), 4.094 (4H, m), 3.563 (2H, m), 1.875 (2H, m),
35 1.216 (3H, t).

20

30




N-N

A2 HOWO 2009145242 2. 51 (A)

30 Ethyl

b 3- {3 [ 4- (3- hydr oxypropoxy) phenyl | - 6- oxo: g4t

10

15

20

25

30

35

PCT/EP2008/003549

7.863 (2H, d), 7.482 (1H, s), 7.380 (1H, d), 7.243 (1H, 1), 7.03-7.11 (3H, m),
6.971 (1H, d), 5.265 (2H, s), 4.108 (4H, m), 3.247 (2H, m), 2.838 (6H, d),
2.133 (2H, m), 1.218 (3H, t)

"A4|I

v

Ethyl (3—{3-[4-(5-ter‘[~butoxycarbonylaminopentyloxy)-
phenyl]-6-ox0-6H-pyridazin-1-ylmethyl}phenyi)-
carbamate

551

3.20 (A)

llA5l|

o

Ethyl (3-{3-[4-(2-methoxyethoxy)phenyl]-6-oxo-6H-
pyridazin-1-yimethyl}phenyl)carbamate

424

2.81 (A)

!IA6"

509

3.00 (A)

pyri dazi n-1-yl net hyl } phenyl ) carbamate H NVR (d6-DMSO): 6 [ppm = 9.584 (1H,

b), 8.027 (1H, d), 7.827 (2H, d), 7.456 (1 H s), 7.375 (1 H, d), 7.232 (1

H t), 7.037 (3H_m, 6.968 (1 H d), 5.250 (2H, s), 4.532 (1H, b), 4.094

(4H n), 3.563[(2H, Py, 1,875 (2H n), 35 1.216 (3H, t). 2008/ 145242

| PCT/ EP2008/ 003549 -B6 0-j H O ~ NN-Q "A3" N 45102740 (A) § Ethyl

(3-{3-[ 4- (3-di fret hy! fni nopr opg ,@ . N%

6H- pyridazi n-1:yl met hyl ) phenyl) cay bd e, _trifluofoacetate 1H NVR

(ds-DVBO): 6 [ppni. = .39/5'_({H, s). 9.38% (\H, 8.046 (1H ), 863

(2H d), 7.482| (113 E)N .380 (1H, d), 7.24 ¥), 7.0347.431 ( ;?-440&‘)\) 10
3.971 (1B d),!5.265/ (2H, s), 4.108 (4H, m), (2H, 1), 2838(6H d,

(é3?3( [22 (g’), 1. 2%8 kEh’hyi {33- [N_(Bldhdﬂétﬁylaﬁlmb@rop%éky)phbr\yl]/-s-@«ﬁ 1 3.20{(A) Ethyl

- (3-{3-[4-(5-tept-butpxyc

" phenyl ] - 6- oxo- 6H pyr daz?ﬁ? -M %ﬂﬁ?ﬁgi@??%g{%g%?e -0 H |OON

"H-NMR (ds-DMSO): 6 [ppm] = 9.595 (1H, s), 9.363 (1H, b), 8.046 (1H, d),



"A5" N O 424 A) 25 Ethyl (3-{3-[4-(2-met hoxyet hoxlya,lphen 6 0X0- 6H
pyri dazi W01209’Hﬂ§? | }phenyl ) carbamate HN' f O ~ --((::FCT /yP20 N N O
509 3.00 (A) 30 N O 35 WD 2008/ 1452487 PCT/ EP2008/ 003549 -67 o OJ "AT"
OHN-~\ 0452 3.04 (A 5NO-0Q O/ ON- "A$" \,-N", 0437 2.25 (B)

10 -N } trifluoroacetate HO-/ -( -- - \ 15 "A9" / NNN O _ N O 410 2.74 (B)
HOH ~0-/ 20-"A10" O\ NNO d N4382 76 (B) Q0 HO- H -0/ 25 "A11" \ |

N-N ON\0 488 3.11 (B), O\ O/ Op NK 30 NN p ['A12] 0 536(3.30 (B)

O

"AT" : HN™ S 452 |3.04 (A)
5
_ o—/
H
O~ e
"A8" N—N 0 437 |2.25 (B)
S )
) ) trifluoroacetate
_ o—/
— H
15 "AQ" OO—(\N:}:C) N’<O 410 (2.74 (B)
L @

_/

20 "A10" /_/_/ \ / f 438 [2.76 (B)
o/
O H
o n n \Y
25 A11 f/ - X 438 |3.11 (B)
0
/

_ Y,
-
30 C/ N—N 0
"A12" O 536 3.30 (B)
N~

%
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Ng H O 35 WD2000R832435242 PCT/ EP2008/ 003549 -68 ~N~ Os PAIFP2@8IUS 493
2.47 (B) S NN Otrifluoroacetate -N 140 HO-/ "Al4" O O N 451 2.59 (69
NNO 15 Q- "A15" OO0 N\ 477 2.39 (B) NN O 20 trifluoroacetate G H O
ON "A16" NN O491 2.45 (B) 25 CN trifluoroacetate N H 30 "Al7" O- - O
- NO-/ 477 2.24 (B) N NO trifluoroacetate 35 WD 2008/ 145242
i PCT/ EP2008/ 003549 -|69- \>N~,5 "A18" O\ O N- 507 2.41 (B) |[NNO B
-
— . o’
H
"A13" OWO N 493 [2.47 (B)
5 N—N\_@ o
trifluoroacetate
/
—N
10 o
"A14" 2: = H o/ 451 (2.5 (B9
: O
: N—N 0
15 N
< <\ o

- H
"A15" Omo N— 477|239 (B)
N—N O
20 j

trifluoroacetate

__ o/
OWO R‘—\<
"A18" N—N O 491 2.45 (B
S O~ ) ©

trifluoroacetate

N.-—‘

30 Aq T =
A17 OWO R 417 |2.24 (B)
/
N—N O

trifluoroacetate
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trlfluoroacetate 10 HO/ "AL19" p NN N~ 424274(B) 15 O
N--~ " A20WORH] 451'3"‘2452 3.20 (B) O\ / 20 s \N O N %’EQNO%Q&Q‘%? 2.96

(B O-025 ON~\ "A22" NNN O 438 2.7868B) O 30 HO "A23" 0 N,N 479 3.33
(B) H(MtBu+tH) 35 i 0 WD 2008/ 145242 PCT/ EP20081003549 -70 O- N "A24" O
NN- 0479 2.33 (B) 50 N~\ 1 trifluoroacetate o-/ H ON 10 "A25" N N -
438 3.08 (B) —o—=—H/ Ok

N
U] it §_\ - O_/
. A18 OWO i 507 |2.41(B)
N—N j O

trifluoroacetate

o D S
N

_ "A1Q" o N\\< 424 |2.74 (B)
)

15 $ o N

"A20" N—N o 452 |3.20 (B)
\ O
o\ )

20 = H

"A21" N—N o) 424  [2.96 (B)
/S °
o)

"A22" N—N 0 438 |2.78 (B)
JJO
HO

30

"A23" N0 479 1333 (B)

P Ll
35 k@ )
= 0




15 \N -IN Q;&Iz&?é}g%u "A26" C+ 3.17 (B) M7 H./-0O BOC+H) P(E‘/épzf@%g‘%l B -0

wor ki ng procedu 25 FHO 4 FONR-~-IOH NNO +

\ 1\ ONNNO F 35 WD 2008/ 145242 PCT/’/EP2008/ 003549 71 2 equi val ents of
al cohol are dissolved in DM (10 ml per mmol of alcohol), 3 equival ents of
NaH in paraffin oil are added under nitrogen, and the mxture is stirred at
room t enper at gre-—After 10-mn—teqgurvatent—of—ethyt—5+3{6=0x9=-3-(34,
5-trifl uorophﬁpnyl ) - 6H pyridazi n-1-yl met hyl | phenyl } carba-/ nmate is |added, {and
the mixture i$ stirfed at roomt t rogen atrrqsphere. The
reaction is m Zl_<{: t he reactijon is

i ,
term nat ed. 1@?_.*9&]«1 up: A React \ go[ﬁél erThggénnqgéﬁphj
:

neutralised Uj ing 'IN Ijei—\lTh A
residue 4 s suspendedgn e acetate (100 m mol of lal co- Wol) ang

extracted with satutated/sodi um hydr ogencar bonate sol utio

triflucroacetate

"A25" N-N 0 438 |3.08 (B)
10 /_/, 5

Wa HC& 409

15 N—N 0
||A26n S (M" 317 (B)
7( o/ BOC+H)
O

20

General working procedure 3:

25 F

30 - F o/
—_— . _\O N\ 0 K‘f«
N—N O
F

35



(20 mM per mmol of al cohol) and saturated sodi um hydrogencar bonate / odi um
chlori de ¥¥P&8UASAL: 1, 20 ml per mmol of al cohol). The BFE)@HFQ?S’O%%hase i's
extracted 2 x with 2 NHC (30 m per mmwl-of alcohol). The aqueous phase is
carefully neutralised using solid sodi um hydrogen- carbonate and extracted
with 2 x 50 m of ethyl acetate. The organic phases are dried over sodium
sul fate and evaporated, the residue is puri- fied by means of preparative
HPLC. 25 B: FReequivalentswf alcaboliareldissolved i BV €éhal per mmeolrafadeqhsl). sol ut i on

I s poured |nt i ce er of oh us phase is
extracted wit guya@?\% &@E‘t'ﬁtpép ?@@Warﬁeqdcfﬁ;ﬁyn@qr)mggg§$C%ﬂgﬁ% t he

organi ¢ phaseggi@ire .%ﬁh@é aWré&nftémpe‘ﬁé‘ﬁJ% st FPHIINM eqliRaldrief egiyiit i on,
dried over sodiumsulfate. The solvent is renoved by distilla- tion, and t he

resi dug@ i s pyBiBrad- MSMILWOWGJM} -Gl ipagidarinet yBBeﬂWHPh@W’}th@— corrpounds
are prepared co res di n V\D 2008/ 14524 CT/ EP200 035
Structure andld e@s?%fil MiXEURR,S $HIed al DR teTng u%ur‘ci)%er

(B) F trifl qﬁfr@@éﬁb%@spﬁ‘ér@”ﬁhé‘?@a&im m@m&tﬂ’éﬂiby-m%aﬁg@fﬂ-ﬁ*ﬂlc Sﬁ)&fter9 389
(1H, b), 8.105 7.731 (2H, d), 7.514 (1H’ s), 7.356 (1H, d), 7.237
(1H t). 7.1]192@11-|thei)reac:t©nesml(1ateld d) . 5. 260 (2H s). 4.240 (2H, t),
4.099 (211, q), 3.259 (2H, ), 2.824 (6H b), 2.102 (2H m), 1.221 (3H t).
051 0pF 1 Np---\ 2.85 "A28" ~N-\O H 543 (B) 15 Q) F 1H NMR (d6- DVBO): 6
[ppri =1 604poHypS) . 8. 110 (1H, d), 7.721 (2H d), 7.511 (1H s), 7.389
(1H, d), 7.248 (1K t), 7.106 (1H, d), 6.993 (1H, d),

)

A: Reactions with basic alcohols:

The mixture is neutralised using 1N HCI. The mixture is evaporated to dry-
15 ness, the residue is suspended in ethyl acetate (100 ml per mmol of alco-
hol) and extracted with saturated sodium hydfogencarbonate solution
(20 mi per mmol of alcohol) and saturated sedium hydrogencarbonate /
sodium chloride solution (1:1, 20 mi per mmol of alcohol). The organic
phase is extracted 2 x with 2 N HCI (30 mi per mmol of alcchol). The
20 aqueous phase is carefully neutralised using solid sodium hydrogen-
carbonate and extracted with 2 x 50 ml of ethyl acetate. The organic
phases are dried over sodium sulfate and evaporated, the residue is puri-
B fied by means of preparative HPLC.
- 25

B: Reactfions with neutral or acidic alcochols:

The reaction solution is poured into ice-water {50 ml per mmol of alcohol).
The aqueous phase is extracted with 2 x ethyl acetate (50 ml per mmol of
30 alcohol), the organic phases are washed with semi-saturated sodium chlo-
ride solution, dried over sodium sulfate. The solvent is removed by distilla-

tion, and the residue is purified by means of preparative HPL.C.

- The following compounds are prepared correspondingly



20 5. 276 (2% 2608/14524200 (2H, t), 4.110 (2H q), 4.016 (2HpckEPr2008/66384d 2H,

t), 3.492 (2H, t), 3.383 (2H, t), 2.824 (HH b), 1.962 (2H, m, 1.230 (3H,
t). il o "A29" OF NN\ N-O 473 3.26 H9 25 BOC+tH) (B) F op FNN HO
473 2.40 "A29a" /\ 30 H- o (B) F trifluoroacetate; obtainable from"A29"
by rermoval of BOC 35 WD 2008/145242 PCT/ EP2008/ 003549 -73 o/ O F \NN\

N1I\0 "A30" JN=R F4T (B 7 i cetate A0-ESINH BELD /
}10l~1| 487 "/31§&JF NN\ N %Etéﬁe%’hbdz[”%qi oc+H) () 010 F 1|0 "A32"
0i0 F\ N-N\ NTLF—,YMFJ.ZTFFINV/W (B)
F > /U\
DT N 457 | 243
5 \N/\/\O (B)
| F
triflucroacetate

"H-NMR (ds-DMSO): 6 [ppm] = 9.596 (1H, s), 9.389 (1H, b), 8.105 (1H, d),
7.731 (2H, d), 7.514 (1H, ), 7.356 (1H, d), 7.237 (1H, 1), 7.113 (1H, d),
10 6.976 (1H, d), 5.269 (2H, s), 4.240 (2H, 1), 4.099 (2H, q), 3.259 (2H, m),
2.824 (6H, b), 2.102 (2H, m), 1.221 (3H, ).

o F \N/N N~ O
n 11} H 285
15
o/

H-NMR (ds-DMSOY: & [ppm] = 9.604 (1H, s), 8.110 (1H, d), 7.721 (2H, d),
7.511 (1H, s), 7.389 (1H, d), 7.248 (1H, 1), 7.106 (1H, d), 6.993 (1H, d),
20 5.276 (2H, s), 4.200 (2H, 1), 4.110 (2H, q), 4.016 (2H, s), 3.830 (2H, 1),
3.492 (2H, 1), 3.383 (2H, 1), 2.824 (6H, b), 1.962 (2H, m), 1.230 (3H, 1).

Ao l \/@ 473 | 328
.\ A29 T
) 25 /\\/\OQ/(\f BOC+H) (B)

2.40
(B}

llAzgalf 473

30

trifluoroacetate;

obtainable from "A29" by removal of BOC
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F 15 JO0 | | F NDa "A33" H~ 2.33 p 473 (B) F trifluoroacetate 20 0 o
"A34" F \N’QEPW“%@ 3.02 /per\p / H(B) F 25 "A35" F REBERWSRIRZY 474
2.86 HOBOH(B) F/ O/ up 30 F\N=N3-1 HO "A36" H 459 3.27 0 N.-\io
(My F Boc+H) O 35 WD 2008/ 145242 PCT/ EP2008/ 003549 -74 o "A37" F\ N\ H
474°3.15 p.,~\p 11/ (B) F5 "A38" F+ \NN\ HX- 460 2.76 Ho 0 / (B)

F10 o0l 0 EA _~NN NI o-'
(@]
.//\( 0
H 2.26

“A30" A~ 541
N o) (B)
e [

> trifluoroacetate

o}
A 0
/jVo NH 7 \/@\ 1 487 | 346
I|A3.1 n F \N/N N O/\ (M_ B
H Boc+H) (B)
@]
10 F

A SUeN!
o 0.0 F %, N 445
) ||A32|| \f N H O/\ (M- 3(82)2
HN\/\O Boc+H)
F
O

N g \/Q\ I

WA Ran | N 2.33
A33 /N\/\O 473 (B)
F
trifluoroacetate
20 = 0 o
DUSTYE N
n " - 3.02
A34 N N © 460 | ")
/O\/\O
e F
"A35" - SN N oo L, | 286
H (B)
F
T AL
F %, N JJ\ P
%0 . " No© 459 | 597
A" | o N o ™- |
Y F Boc+H)

35



"A39" | /| HvbI6ngA4E62 | OYNF (B) O 15/ c~a Il F -N | pCREPZNQU35HY / H

530 (B) F trifluoroacetate 20 p o 2}4 "A41" /| NHD501 2.50 o (B) F
trifluoroacetate lo 25 F\ N N I~4 A4 oHI H4MB 3.44 Boc+H (B) O F
030 FI ~NNHp "A43" 2.52 '1 [/ 513 (B) F trifluoroacetate 35 WD

2008/ 145242 PCT/ EP2008/ 003549 -75 General working procedure 4 (GAWP 4):
Renoval of a tjert-bufjyl oxycarbonyl protectiamg oup from ah am no| group;, 5

The BOC- pr ot eqt ed coﬁrpound i s dissolv d|ro/ﬁ\eat hane; and 1P - 20
&y, atided acthon is stjryesl | at

equi val ents of y\'?%l dor oacet i ¢ Fs 3
room t enper at yr 3. - 20 h (rdactfion nonitoring by means ¥4 HPL@). The

U5

reaction mxtdre i s evapor ate ried in vacuo. The
F
5 SUel
F %, AN )J\ N
"A38" N N O 460 2('87)6
HO/\/\O

O
] e HJ\O/\ 3.69
) A39 o/\o 9 (@)
0 N F

hig
@]
15 N7 = © = ' O
F
triflucroacetate
Q
20 - o 0
PUSYYE!
1A41" | N 501 2.50
N (B)
F
. trifluoroacetate
) 5)
oo r A
"A42" H N NTOT L 4T3 | g,
Os N M- '
Y T BO(C+H) (B)
9] F
o o o)
"A43" H 513 2.52
Gq/\/\o (B)
F
trifluoroacetate
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10 crude W(S’de‘éimézﬁz' if necessary - purified by neans opc-pPepR@saiisye HPLC
Thus 15 - - HHO 20 Oo0o M %O gives the foll ow ng conpound

"A44" 25 HZNH OON NNp "A44" 307\ trlfluoroacetate ESI 451; HPLC
2.48 min. (method A). "HNWR (d6-DVBO): 6 [ppm] = 9.595 (1H, s), 8.036 (1H,
d, 7.839 (2H, d), 35 7.692 (3H, b), 7.475 (1H, s), 7.385 (1H, d), 7.242
1H, t D EP2008/ 003549 -76 7.034 (2H, d),
g 972 %1H djﬁe%%ﬁ?wggggé%% Z@M 4.038 (2H, t), 2.826 ((21-1,
m, 1.763 (2H, m, 1.615 (2H, m, 1.484 (2H, m, 1.229 (3H t). 5 The

foll I or nane
£ PPLC | RRNREe R ARPoReABRhRBRItG ol o SHEIHER FBORY R
(d6-DVBO) : 6 [pprﬂ = 9 606 (1H, s), 8. 119 (1H, d) 8 080 (3H, b), 15 7.765
(2H, d) 7,129 (1H, d), 6 990

, 7.546 (1 37
(1 H, égf‘? '?@CFP qjgcteg 0?@%3“{“2']4 39'55 V%%%‘ Q@h'ﬂmm?tha&\% Qd(@_L I,
— 20 equivalents of triflucroacetic acid are added. The reaction is stirred

at room temperature for 1 - 20 h (reaction monitoring by means of
HPLC). The reaction mixture is evaporated and dried in vacuo. The

10 crude product is — if necessary — purified by means of preparative
HPLC.
)
Thus,

15
(0]
N
H\_\ _/

0O
H
O N'—<

O{ >'—<\ >‘:
20 N—N Cj o

25 Hsz\_\—\
(9]
\_Q "Ad4"
30

trifluoroacetate; ESI 451; HPLC 2.48 min. (method A).

'"H-NMR (ds-DMSO): 5 [ppm] = 9.595 (1H, s), 8.036 (1H, d), 7.839 (2H, d),

35 7.692 (3H, b), 7.475 (1H, s), 7.385 (1H, d), 7.242 (1H, 1), 7.067 (1H, d),



3.248 (2H, wdp20m13242(3H, t). o oll F N N\Or-~ 20 "A46" PCT/EPHIBRSSY 22 HN
J F trifluoroacetate 0 0 25 F NN NAO "A4s" H 499 2(.67 HN\(
trifluoroacetate H2ZN OJ 30 0\ / | o N~ 2.21 "A48" N O 409 (B)
trifluoroacetate 35 WD 2008/ 145242 PCT/ EP2008/ 003549 -77 HZN~./~O ~ " A49"
N.. NO H 437 2.40 5N II O-,-,~(B) O trifluoroacetate 0O--/ HO\ j O
N--~ 10 "AS0" YOMNZH de Q7251H|ﬂ}'\|5t262° 2K a4 406t(2HOg), £08B (2H51),' AS1" N-N
- 0409 2.24 trifluoroac

826 (2H, m), 1.763 (2H m) 1.615 (2H, m), 1.484 (2H, m), 1.229 (3H, t).

The following compounds are prepared correspondingly

5
No. Structure and/or name ES! HPLC
A o
F Xy, -N /U\ N

10 |!A45ll N ” O 445 2.26
| HN o (B)
) !

trifluorcacetate |

H-NMR (ds-DMSOY: 6 [ppm] = 9.606 (1H, s), 8.119 (1H, d), 8.080 (3H, b),
15 7.765 (2H, d), 7.546 (1H, §), 7.373 (1H, d), 7.246 (1H, 1), 7.129 (1H, d),
6.990 (1H, d), 6.972 (1H, d), 5.283 (2H, 8), 4.353 (1H, 1), 4.112 (2H, q),

3.248 (2H, 1), 1.234 (3H, t).
/ \/@
5N N/U\

20 11 L1] H 2.22
trifluoroacetate
e F W ﬁ/U\O/\ 247
IiA47II -
o 499 (B)
HN F
trifluoroacetate

H,N
30 ‘omo H_{J
N
"A48" N—N = o] 409 2(';1
N/

trifluoroacetate
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NHZ / O
-~ 25 F

PCT/ EP20081003549

NS489 5 55”26 ()

"A54" HNNH 473 2.47

A52" o | 487 (B)
H2N~0 F trifluor

z/nmoo (B) F +77tluoroacetate

or SRIBAPARSE T

35 WO 2008/ 145242

-78 Preparation of 5-{3-f4-(3-dinethylam nopropoxy)-3
5-di fl uorophenyl | - 6- oxo-

6H pvri dazi n—t—ymethyl 1, 3--di-hydrebenzi-m-dazel—2-—oene{TAS5) +—V
Bps - F ~pt'hk/~~w/// ~~~~~ N- N | / F FHI10 OH H /|10 CBJ
NNV NI N O N Hi,lsz\F/:Q/I\(; ~
No
N_ _O
5 ~
U T
trifluoroacetate
_ o/
H
o-< >—~Q —0 N—ﬁg ) 35
10 "A50" [_/—/ N—N C 0 437 | 23
"') HZN
trifltuoroacetate
o/
A\ @) N—’<
Ve ®
H,N
trifluoroacetate
||A52u H 487 .
0 (B)
F
trifluoroacetate
b e
Y F N o
A E N N 2.35
A53 H 459 o
HzN\//\\/O ( )
F
trifluoroacetate
= 0 0
30 ™ \N/N\/QN/U\ S
||A54u l H 247
HN o~ 473 (B)
F
trifluoroacetate
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HO F + \ NONOS/45RH20 20 F "ASS' Step 1: PCT/EP2008/003549
2-Benzo-1, 2, 5-t hi adi azol -5-yl net hyl - 6- (3, #g5-trifl uorophenyp-

2H pvridazin-3-one 25 3.0 g (13.3 nmol) of

6-(3,4,5-trif(uorophenyq-2H pyridazin-3-one and 4.8 g (14.4 nmol) of

caesi um carbonate are suspended in 250 mMl of DW, 3.0 g (13.3 mmol) of

5- (br ononet hyl PZeﬂar&trbarﬁ@t{&—f&d{%ﬁrnfﬂ@ammcmfdedx_v)a&& ditheorophenylkbioxostirr ed
at room tenperature, After 15 h, . ﬂ}d%ql to the
reaction m xt ues dazin-1zyimethiyis : A 2‘ for 2 h. The
resul tant preci pltate IS f||tered off vvrth suctlon and washed with water
and dried in vacuo. Yield: 4.1 g (pale-brown residue); ESI 375; R = 3.32
mn (method B). g35 WD 2008/145242 -79- PCT/ EP2008/ 003549~ (3

4- Di am nébenzyl )-§-(3 4-5:trifluor ) - 2H-pyrigazi n- e: 5 0s(9.4
mmol ) of 2-benze 54t hiYedi az 8- 5- thyl ~6-8, 4

fl uorophenyl) - 2H i dawti- 3- one are ol ved in of 1 HF and
hydr ogenat ed undér a hydr"bgen at nosphere in an autocl ave at jOC under a

pressure of 2 bar with 2 g of Raney N (70% water-noist). Afiter 17 h, a
further 3 g of Raney Ni (70% water-noist) are added, and th m xture is
hydrogenated at 35C under a pressure of 2 bar for a further 10 16 h. The

cat al yst 1ips separat ed of f nd the filtrate is evapd ..
dryness. Yield: 3.1 g, ow E | 348D Rt =gR. Q. rre 15
Step.3: 5-[6- Ox0- B (A St Tetaphenyl ) - 6H- pvri daf W neth

1, 3- di hvdr obenzi mi d : .
2- (3, 4-di am nobeney[My-6- (3,4, 5-trifluorophenyl)-2H 20 pyri dazi n-3-one are
di ssolved in 10 M of THF, 402 ng (4.33 mol) of 1,1'-carbonyl diimdazole
(CDI') are added, and the m )t uwe~s to'brred at roomtenperature. After 15
h, the precipitate forned i 'm ff with

bt
\
IZ ZT

20 I E "A55"

Step 1:  2-Benzo-1.2,5-thiadiazol-5-yimethyl-6-(3.4.5-triflucrophenyl)-

) . 2H-pyridazin-3-one

3.0 g (13.3 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one and
4.8 g (14.4 mmol) of caesium carbonate are suspended in 250 mi of
DMF, 3.0 g (13.3 mmol) of 5-(bromomethy!)2,1,3-benzothiadiazole are
added, and the mixture is stirred at room temperature. After 15 h,

30 110 mi of water are added to the reaction mixture, which is then stirred
at room temperature for 2 h. The resultant precipitate is filtered off with
suction and washed with water and dried in vacuo.

Yield: 4.1 g (pale-brown residue); ESI 375; Rt = 3.32 min (method B).

35



sucti on, THE and dried in vacuo. Yield: 1.04 ow
solid; ESI 9@’(3"%24_ 2.65 nin (method B). 25 Step 4: persBRloil

5-f 3- 14- ( 3- Di et hyl anmi nopr opoxy) - 3 5- di-fA%or ophenyl | - 6- oxo- 6H- pvridazin-1
yl methyl | -1 3-di hvdrobenzi m dazol - 2-one: 30 126 pl (1.08 mmol) of

3- (di et hyl am no) - 1- propanol are dissolved in 20 m of DV, 64.5 ng (1.61
nmol ) of NaH J . led. Jjen,. .and the
mxture is stEPed 81 ) 88054 ol ) of
5-16- ox0- 3- ( 3_4n -trlfl uorophenyl) 35

6H- pyri dazi n-I- t hyl j - 1, 3-di hydr obenzi m dazol - 2-one are added, and the
mxture is st3.5me@. tarnmot)mfﬁelnﬁpmoaﬁ 2r & thiadiezobbyimethyk6-(314ddnhere. The

ti i t d.b f _HPLC. Af.t 3, h, ' [ WO
20081 145247 PPrEPHTORY S TBARC ot g Sre AR R34 M T 8 et ral ) sed
using I'N HC hf@'?@gﬁﬂéi%&ru%dbﬁa @éﬁ%é@aé#%gﬁsﬁsautwsvéﬁﬁedt@ is

suspended in et hyl saturated sodi um
hydr ogencar bamates asmﬂessumfambaswﬁb 2y obRavey Mid¥ 6%, seatermasst) ohfitere

sol uti on. The soI | e precgipitat filtered off with sucti.on, and t he
residue is pu1r 1%5‘"@%’”@9&2 "Z’pﬂﬁ’a’" wateemaisitare adgd, Q‘}é of "A55",
trifluoroacet B). 10
Preparation rﬁ&ﬁ;rﬁ%@’ﬂ?@n@%dﬁ?ﬁ gﬂ?%?rgﬁu ﬁ“E? g;g%g:ze{]“rfﬂr égﬁﬁlg@gpoxyl
phenyl } 105 ox ot66ht- Piye icatatyst$ sepamktdo- inSed]iamddhelittnaters dxapbratedne
("A56") 15 OtoHc{ryr/]eSISO_-N FNN\H+~ FIl 20FH Orl O

)

Yield: 3.1 g, yellow solid; ESI 341; Rt = 2.37 min (method B).

15 Step 3. _5-[6-Ox0-3-(3,4,5-trifluorophenyl)-6H-pyridazin-1-yimethyl]-
1,3-dihydrobenzimidazol-2-gne:

1 g (2.89 mmol) of 2-(3,4-diaminobenzyl)-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one are dissolved in 10 mi of THF, 702 mg (4.33 mmol) of

20 1,1 -carbonyldiimidazole (CDI) are added, and the mixture is stirred at
room temperature. After 15 h, the precipitate formed is filtered off with
suction, washed with THF and dried in vacuo.

9 Yield: 1.04 g, pale-yellow solid; ESI 373; Rt = 2.65 min (method B).
25

Step 4:  5{3-[4-(3-Dimethylaminopropoxy)-3.5-difluocrophenyll-6-oxo-

6H-pyridazin-1-yimethyl}-1.3-dihydrobenzimidazol-2-one:

30 126 pl (1.08 mmol) of 3-(dimethylamino)-1-propanol are dissolved in
20 mi of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oil (60%) are
added under nitrogen, and the mixture is stirred at room temperature.
After 10 min, 200 mg (0.54 mmol) of 5-[6-0x0-3-(3,4,5-trifluorophenyl)-
25 6H-pyridazin-1-yimethyl]-1,3-dihydrobenzimidazol-2-one are added, and
the mixture is stirred at room temperature under a nitrogen atmosphere.

The reaction is monitored by means of HPLC. After 3 h, the reaction is
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3- (4- met hyl pi perazi n- 1- yI)propan 1-ol areggis- solved in 20 m of DW, 64.5
ng (1.61 nmol) of NaH in paraffin oil (60% are added under nitrogen, and
the mxture is stirred at roomtem perature. After 10 mn, 200 ng (0.54
mol ) of 5-[6-0x0-3-(3,4,5-tri 30

f 1 uor ophenyl )-t@rmmatéda"ﬁlhmmixtweﬂstmqutlali!;eﬂmirlg/ﬂjmd-ﬂﬁlnil'hmmmwe-@ one are

B mosphere. | THRVAROIEIECIA TiNgm i st M aiarerGpcpa el T ratnd 1 pec"
reaction is tegsiaal g@ miTOEsdtliPdtad %od@nﬁ‘ﬁ?&(o?'eh%ﬁ@;ldﬁ%té@oléhéh Bab 35 The

m xture is evaporatéd to dryness, the res ssolved in 100 m  of
et hyl acgt ate wmlaiﬁsaturafed/mdmm ahkm'ldaeqsm!utjenpﬂasmsomm@pe&camaiemﬁf VO
2008/ 145242 P 0 03549 nd neutr.ali s sodi

hydr ogencar bon'4 { ﬁgﬁ‘é’%ﬁﬁmﬁ"é tﬁ@)f??'gt‘?é%lp“ﬂ %‘i’gé{ ”ﬂﬁqq #Ugﬂégﬁ'ts in the
process and 'Stl\r%ﬁn gted off. The residue is stirred with nethanol,
filtered off wth suction and dried in vacuo. Yield: 41 ng of "A56"  as
white solid;, ESGeldsZ2PR m@tof "AS5S Arflnonoatettdoas whjte sBlidpaBb4d@in of
5-[3-(4-{2-[(2 yl a nota ) met hyl am nol et hoxy} 10

3,5-difl uoroph%ﬁy‘ln?o plrpeit ﬁ)dazi n-1-yl methyl | -1, 3-di hydr obenzo-

i m dazol 1@-one (" A57" ) N 15 :id10:0 +/ FON)==O FI NAXI N20"
"AS7" F

)

Preparation of 5-(3-{3,5-difluoro-4-[3-(4-methylpiperazin-1-yl)propoxyl-
phenyl}-6-oxo0-6H-pyridazin-1-yimethyh-1,3-dihydrobenzimidazol-2-one
(IIA56|I)

15
e
O ™~
F N 'N\/Q:N i
N H + k/N\/\/OH
F
20 F H
N
H
\ _N F ASG
725

170 mg (1.08 mmol) of 3-(4-methylipiperazin-1-yl)propan-1-ol are dis-
solved in 20 ml of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oil
(60%) are added under nitrogen, and the mixture is stirred at room tem-
perature. After 10 min, 200 mg (0.54 mmol) of 5-[6-ox0-3-(3,4,5-tri-

30 fluorophenyl)-6H-pyridazin-1-ylmethyl]-1,3-dihydrobenzimidazol-2-one
are added, and the mixture is stirred at room temperature under a nitro-
gen atmosphere. The reaction is monitored by means of HPLC. After
3 h, the reaction is terminated. The mixture is neutralised using 1N HCI.

35 The mixture is evaporated to dryness, the residue is dissolved in 100 ml

of ethyl acetate and 30 m! of water, the aqueous phase is separated off
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di ssol ved \?ﬁ:%ﬂ?{r#ﬁgf DVF, 64.5 ng (1.61 mmol) of NaH in paraffin oil (60%

are added under nitrogen, and the m xtur@lrs stirred at roomtem per at ure.
After 10 min, 200 ng (0.54 mol) of 5-[6-0x0-3-(3,4,5-tri-
fl uorophenyl)-6H pyridazin-1-yl nmet hyl ] -1, 3-di hydr obenzi m dazol - 2-one 30 are

added, and th ' ' I RS Ltro- gen
at nosphere. T%%%égg%ﬁ%énosvg'h Sr?ﬁﬂ'@?baagogj@r?tggns ﬁé%bﬁé@%ﬁég@n@ h, the
m xture is negktradted el pretiptiate dépdeits amtheeprpessiand it sefaraied off. The residue
Is purified by means of preparative HPLC. Yield: 42 ng of "AS7"
trifluor oacetﬁh@ residupiig stirsen with reefhamob filtegl off with sudtionangd dred fibd B). WO
2008/ 145242 P\%g'4 P2008/ 003549 -82 The foll owi ng conpounds are prepared

e above exanples 5 No. Structure and/or nane ESI HPLC H

anal ogo#sl y t :
OF " AS8Yietd 40ndg oft AsE" wareReesaiie 88! 4 1) 9= 1197 kn Kmethod
triquoroacetg')teH F ,NO\ ~-NH, "A60" 0 20 F trifluoroacetate H

Preparation of 5-[3-(4-{2-[(2-dimethylaminoethyimethylaminolethoxy}-
10 3.5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyll-1,3-dihydrobenzo-
imidazol-2-one ("A57")

H
A~° N |

0 4+ _MNa~~_OH

N H !

F
F y 0 n
I I O
N
L N N
20 IV A O

l IIA57"

178 pt (1.08 mmol) of 2-[(2-dimethylaminoethyl)methylamino]ethanol are
) .5 dissolved in 20 ml of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oi

(60%) are added under nitrogen, and the mixture is stirred at room tem-

perature. After 10 min, 200 mg (0.54 mmol) of 5-{6-ox0-3-(3,4,5-tri-

fluorophenyl)-6H-pyridazin-1-ylmethyl}-1,3-dihydrobenzimidazol-2-one

30 are added, and the mixture is stirred at room temperature under a nitro-

gen atmosphere. The reaction is monitored by means of HPLC. After

2 h, the mixture is neutralised using 1N HC! and evaporated to dryness.

The residue is purified by means of preparative HPLC.

Yield: 42 mg of "A57" trifluoroacetate as white solid; ESI 499;

35 Rt. = 1.86 min (method B).
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Pharmacological data

Met kinase inhibition (enzyme assay)
Table 1

Compound
No.
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"A29a" A "Walloogh4514233" A "A34" A 30 "A35" A "A37" A 'PAIFEP2N/00343" A 35
"A44" A WD 2008/ 145242 PCT/ EP2008/ 003549_ 485- "A45" A "A4A8" A "A49" A
"A50" A 5 "Ab2" A "A53" A "A55" A "A56" A 10 15 1C50: 10 nM- 1M =A
1M 10M-B >10mM =C 20 25 30 35 WD 2008/145242 PCT/ EP2008/ 003549 -86 The
foll ow ng exanples relate to nedi canents: 5 Exanple A: Injection vials A
solution of 100 g vigan actl ve imgredientf of the formula | and 5 g of di-
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tains 20 noWer2008i524¢t i ve i ngredi ent. Exanple H  Anpoul es PCI7ERBIOR/08HH# L i on
of 1 kg of active ingredient of the formugm-1 in 60 | of bidistilled water
is sterile filtered, transferred into anpoul es, |yophilised under sterile
conditions and seal ed under sterile conditions. Each anpoule contains 10 ng
of active ingredient. 30 35 WD 2008/ 145242 PCT/ EP2008/ 003549 -88 Pat ent
Clainms 1 Conpounds of the formulal 50 R4 ~X N /R RZI-OXN~I XX R2
10 R5 in which R denotes Ar' or Het', R2 denotes Hor A 15 R3 denotes
-Alk-Y or Het3, A denotes unbranched or branched al kyl having 1-10 C atons,

in which 1-7 W%qmvﬂﬂ%eggnfp@ég Arse tB¥mEdicShentnd/ or Br, 20 and/or in which
one or two CH2 groups repl aced by 0, S, SO S02, C=C and/or CH=CH

groups, or cyclic alkyl havi ng -7 C atons, 25 Ak denot es unbranched or

branched5alk | ene having 1-10 toms in which 1-7 H atons may be repl aced
by OH, F, Y ExampﬁeA |njectlon wa y p

A solution of 100 g of an active ingredient of the formula i and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
. lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.
15 Exampie B: Suppositories

A mixture of 20 g of an active ingredient of the formula 1 with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
20 allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
) 25 9.38 g of NaHPO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 840 mi of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
30
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

35 Vaseline under aseptic conditions.



C and/or Br, 30 and/or in which one or two CH2 groups may be replaced by
0, S, SO weumos/@s&2and/ or CH=CH groups, or cyclic al kyl 6d/ERAMFHYP3IZO7 C
atons, Ar' denotes phenyl, naphthyl or_Rgyphenyl, each of which is nono-,
di- or trisubstituted by Hal, A OR2, N(R2)2, SR2, 35 N2, CN, COOR2,
CON(R2) 2, NR2COA, NR2SQ2A, SQZN(R2) 2, S(O mA, CO Het 2, Het 2,

d C(R2) 2], N(R2), WD 2008/ 145242 PCT/ EP2008/ 003549 -89 J C(R2)2]nHet2, NR
2000A, NR20OEN)GMPrEnWaBBte, NR2000[ C(R2)2]2Het?2, OCONR2[ C(R2)21nN(R2) 2,
OCON(R2) 2, OCONR2[ C(R2) 2] nHet 2, CHO and/or COA, 5 Hetl, Het3 each,

i ndependently of one another, denote a nono-, bi- or tricyclic saturated,

unsat urated @r i 2 i \ S at ons,
whi ch rmy - b TRAGERE FLIh achie pufodieRtet B8 i, Riabiadoee, 2 2 O oo,

(CH2) %( R2) 21.2 k¥ pbiaRa staeti2, 0.2 Rg2) bR CO. 11Ky B2magOeRiiPNeRBrae iBet 2, SR2,
NO2, , (CH2) POOOR2, CH2). R2) 2, (CH2) PCONR2Het 2, R2) 2] nN( R2) ,
01 G R2) 2] 1 DS RAGICONEOUBI T ND Hq $5 DI BORC B IhLAaEn
OCONH C(R2) 2 : M!gq , NR2SQRA, SO02N(R2) 2, S(O mA,
COHeEg( C%_IOIW@gméil , T=NA, 'g%'/’%}r@ -) and/or =0 (car(boni/l ox3(/g)en),

Het 2 denotes a nonocyclic saturated or aromatic heterocycle 20 having 1 to
2 N and/or 0O_atons, which may be nono- or disubstituted by A, OGA OH Hal
and/ or =0 (cEXBEMRIE F:olya8e8S R4, R5 each, independently of one anot her,
denotetBial, OR2, R2, ON, N(R2)2, NO2, COOR2, CON(R2)2, NR2COA, 25 S(O nA,
NR2CON(R2) 2 or COA, X denotes CH or N, Y denotes Het2, N(R2)2,

Nl%[ C( R2) 2] nFebRts 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
25 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
30

35



NR 2[ C( R2) 2VANPRENMR22NR2[ C( R2) 2] nHet 2A, OH, OR2, 30 ( C( RETEFAE093549

d C(R2) 2] nHet 2NA2, C(=0)N(R2)2, C(=0)NAHgg 2 or C(=O) N(Het?2)2, in which an
NH group may be replaced by NN-COOA or N COA, 35 Hal denotes F, Cd, Br or I,
m denotes O, 1 or 2, n denotes 1, 2, 3 or4, WD 2008/145242 PCT/ EP2008/ 003549
-90- p denotes 0, 1, 2, 3 or 4, and pharmaceutically usable derivatives,

sol vates, salts, tautonmers and ster edhelaimsher eof , i ncl udi ng m xtures
thereof in all ratios. 5 2. Conpounds according to Claim1l in which A

denot es unbranched or branched al kyl having 1-8 C atons, in which 1-7 H
atons may be replaged by FE and/ o 1 , and pharmaceutically usable
derivatives, sg'l vaﬁ@g‘,"%‘gﬁ?é’?%%{ﬂ"%ﬁ?f and stereoi soners thereof,

i ncl udi ng m xtures thereof in all ratios. 15 3. Conpounds according to
Claim1 8r 2 in which Al k denotes unbranc ®r anched al kyl ene having 1-8
C atons, in which 1-7 H atons mayR%e replaced by F, d and/or Br, 20 and
phar maceutical |y usabl e derivatives\xsol es,Nsal & tautdners and

stereoi soners thereof, incl ugggg Xt UFEs tNereBT/iLn all ratios 4
Compounds according to one or Tor f

phenyl which is nonosubstituted b or qgg\l( R2) 2, and

phar maceutical |y usabl e derivatives, solvates, salts, tautoners and
st ereoi stders thereof, including F°xtures thereof in all ratios.

ains 1-3|in which 25 Ar' denot es

. in which
J R’ denotes Ar' or Het',
R? denotes H or A,
15 R® denotes -Alk-Y or Het®,
A denotes unbranched or branched alky! having 1-10 C
atoms,
in which 1-7 H atoms may be replaced by F, Cl
and/or Br,

20 and/or in which one or two CH; groups may be
replaced by O, S, SO, SO,, C=C and/or CH=CH groups,
or

3 cyclic alkyl having 3-7 C atoms,
) 25 Alk denotes unbranched or branched alkylene having 1-10
C atoms,
in which 1-7 H atoms may be replaced by OH, F,
Cl and/or Br,

30 and/or in which one or two CH; groups may be replaced
by O, §, SO, SO,, C=C and/or CH=CH groups,
or cyclic alkylene having 3-7 C atoms,

Ar' denotes phenyl, naphthyl or biphenyl, each of which is

e mono-, di- or trisubstituted by Hal, A, OR?, N(R%),, SR?,

NO,, CN, COOR? CON(R?),, NR°COA, NR*SO,A,
SON(R%)2, S(O)nA, CO-Het?, Het?, O[C(RY2)N(R?),



30 5. Conpguphsn4dmsording to one or nore of Clainms 1-4 fp %ﬂg
denot es a m)no- or bicyclic unsaturated or aromatic heterocycl e aving 1 to

3 N and/or O atons, which may be unsut¥tituted or nono- or disubstituted by
A NH2, 35 OR2 and/ or =0 (carbonyl oxygen), WD 2008/ 145242
PCT/ EP2008/ 003549 -91 and pharnmaceutically usabl e derivatives, solvates,

lts, taut d st i 1 [ i ]2 t th foi
21 Tatios 5 6. CompoundaGHRCBRRY NS an g0 RN E . 5 n wni ch
Het' denotes 1, 3-di hydrobenrtandaek3jl] H@én@@@ﬂRF[ﬂ(R )zmmﬂzgol yl,

benzi m dazol yl, quinolinyl, dihydroir..dol , each of which is
unsubstituted or nono- or QCONER A QQ@NRI%KJIC(R )2Nmt?&20@ﬂﬂ/©¢c%(car bonyl

oxygen), 10 and har eutically usable derivativ vate alts,
tautongrs and s %tre g %t H'é’e@gf’ P%Pﬁﬂ?% rua%'i “in oall
ratios. 7. COWDOUHdS aCCQﬁ-dd)r”@lc%hcoeﬂﬂu@teﬂ%r%ﬂura@@bﬁﬁr&nﬁtlé Retshi ch 15

Het 3 denotes a nono- or bicyclic saturated heterocycle hav- ing | to 3 N
and/ or 0 atoms, which may arecygie bBying-1 taué & (blandfm'cﬁ atomglj whisbtmayit ed by A

and/ or =0 (car- bonyl oxygen phar mace t| c vati ves,
sol vates, salts, tautoner %\WZ"&@@&%&M% L}b#ﬁ@%&yﬂg ‘Im xtures
thereof in all ratios. 8.AQRP (Uﬂjﬁ N’(R@P"r @@ng) Ngq%)p@t?oqcﬁgy ﬂ(m cehaims 1-7
in vvh|1cc£ Het 3 denot es pi perz; di ny rro éﬁ)peram nyI O%rpho- 25
linyl,"®ach of which may W, @Ho)pwﬁ GG st .&Rﬁ 2b3¢N\ (ChhWGPORS, (car bonyl
oxygen), and pharmaceutic 2 taut omers
gpd st ereoi soners thereof ?b%&%hgz)%?ym?&dﬁﬁe 8& 6?[;63 )?ﬁgg%zjos 30 9.
Cohpounds according to one@(RAR]. Sl NPIieDDA INBCIODITRER ] NIRARE es,
NHCOO[C(R?) ].Het?, OCONH[C(RY),]1.N(R?),,
15 OCONHI[C(R?)2l.Het?, NRZSO,A, SO.N(R?),, S(O)mA,
CO-Het?, CHO, COA, =S, =NH, =NA, oxy (-O") and/or
=0 (carbonyl oxygen),
Het® denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be mono- or
disubstituted by A, OA, OH, Hal and/or =0 (carbonyl
oxygen),

20

R* R® each, independently of one another, denote Hal, OR?,
R?, CN, N(R?),, NO2, COOR? CON(R?),, NR?COA,
) 2 S(O)mA, NR?’CON(R?), or COA,
X denotes CH or N,
Y denotes Het?, N(R%),, NRIC(R?),].Het?,
NRZC(R*)21.N(R%)2, NRIC(R?),].Het?A, OH, OR?,
30 O[C(R*)2]-Het’, O[C(R?)JHet?NA,, C(=0)N(R?);,
C(=0O)NAHet® or C(=0)N(Het?),,
in which an NH group may be replaced by N-COOA or
N-COA,
Hat denotes F, Cl, Bror |,
m denotes 0, 1 or 2,

35

n denotes 1, 2, 3 or 4,



Het 2 denot ewoezonenisedzcl i ¢ sat urated heterocycl e having 1 tPET/EFZ0@/MB4Ad/ or O
atons, which may be nono- or disubstitu-_ggd by A and/or =0 (carbonyl
oxygen), WD 2008/ 145242 PCT/ EP2008/ 003549 -92 and pharmaceutically usable
derivatives, solvates, salts, tautomers and stereoisoners thereof,
including mxtures thereof in all ratios. 5 10. Conpounds according to one
or nore of Clainms p-9 in whigdéndlesd, depoBes 4pi peri di nyl, pyrrolidinyl,

pi perazi nyl or norpho- linyl, each of whi ch nmay nono- or dlsubstltuted by

A and/or =0 (car b§ﬁ9Iph@k'vgéﬁyt'caélﬁdﬂsﬁh@W@@ﬁ'ﬁ’ﬁ%éql‘{ﬁt@%aﬁﬂ@ LTS ves,

| vat | t t t
S 11 o Bk e LRl SRS B DS R0or D g, T s
1-10 in which R4, R5 each, independently of one another, denote H or HaI,

15 and pharnaceutically usabl e derivat ] ves, sol vates, sal ts, tautorrers and
st er eoi soners £her EOMPQUIEISRRCAEIIRY $0 Glaig { R M&¥EN i n al | rati os.

Conmpounds according to one o e es CH, 20
and pharmaceuti cal ﬂy usabl e ée@égtuﬁbé%ﬁéﬁl%%é%?hgd%FH?Vléggng% and
stereoi soners thereof, inclugiongsm xtures thereof in all ratios. 13.
Conmpounds accordi ng to one or nmore of Clains 1-12 in which 25 Y _denotes
Het 2, N(R2)2, NR2[C(R2)2]" N(R2)im whichdrZé) ajorps may heregiacad bn FNndiPoup may
be repI aqgd by N-COCA or N , 30 and pharnaceutically usabl e derivatives,
sol vates, salts, tautoners nd stereoi soners thereof, including mxtures

thereof in all rathag phahﬁac&ﬂmvr&ab@@@f\mtmstgbl@at@sosalt@temt@me& ai s
1- 13)| n which R denotes Ar' or Het' 35 R2 denotes H or A R3 denotes

Al k-Y or Het3, and stereoisomers thereof, including mixtures thereof in all ratios.
15 3.  Compounds according to Claim 1 or 2 in which
Alk denotes unbranched or branched alkylene having 1-8 C
atoms,

in which 1-7 H atoms may be replaced by F, Cl
20 and/or Br,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
25 Ar' denotes phenyl which is monosubstituted by NR?COOA
or OCON(R?);,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios.
30
5.  Compounds according to one or more of Claims 1-4 in which
Het' denotes a mono- or bicyclic unsaturated or aromatic
heterocycle having 1 to 3 N and/or O atoms, which may
be unsubstituted or mono- or disubstituted by A, NH,,

35
OR? and/or =0 (carbonyl oxygen),



WO 2008/ 34536081852k EP2008/ 003549 -93 A denot es unbr ancpeg/gpbodiloaighed al kyl
having 1-8 C atons, in which 1-7 H ataq may be replaced by F and/or d, 5
Al k denot es unbranched or branched al Kyiehe having 1-8 C atons, in which
1-7 H atons may be replaced by F, C and/or Br, 10 Ar' denotes phenyl which
I's monosubstituted by NR2ZCOCA or OCON(R2)2, Het' denotes a nobno- or

bi cyclic unsatur At z ' o [or O
atos, whi oh may P aPn g ARaF o EREKGeS soledd PPl dnel X N,
OR2 and/or =0 (aad blenydisompgetheredfeirtluting heisturesitheoecbin 4 ragioki ¢ sat ur at ed

het erocycle hav- ing 1 to 3 N and/or 0 atons, which may be unsubsti- 20
tuted or nono- or disubstituted by A and/or =0 (car- bonyl oxygen), Het2

denotes a r’r@ocyé&ingpﬁglag%géﬁqqr{qefoe&gé:éghﬁmg%\fipggrr{:soq_((Scigr%%mcﬁnd/or 0 atonms,

whi ch gray be nmono- ute and onyl oxygen), 25
R4, R5 each, indég€ndent | yderiotené adibiyimbendinidagold, benkokazoly, thetaot es CH, Y
denotes Het2, N(R2)2, NRZ[%ﬁ R232] CN(R2)2 or . C(=0)N(R2)2, 30 1n which an NH
group may be repl aced by REmidaZotyd, ayinalinetdigydroinglohyd o indotyng

phar maceut | cal |y usabl e deriopaliasn i GhyM iRt ond A AERsSuER and

stereoi sonmers thereof, including mxtures ereof in a at I 0sS.
by A, NH,, OR? and/or =O (carbonyl oxygen),

10 and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereocisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
15 Het® denotes a mono- or bicyclic saturated heterocycle hav-
ing 1 to 3 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A and/or =0 (car-
bonyt oxygen),
and pharmaceutically usable derivatives, solvates, salts, tautomers

20
and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
Het® denoctes piperidinyl, pyrrolidinyl, piperazinyl or morpho-
25 linyl, each of which may be mono- or disubstituted by A
and/or =0 (carbonyl oxygen),
and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios.
30
9. Compounds according to one or more of Claims 1-8 in which
denotes,
Het? denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubstitu-

35
ted by A and/or =0 {carbonyl oxygen},



15. ConpounWe® 280&ot5242ng to one or nore of Clains 1-14 in \RGTEP208/003549

2008/ 145242 PCT/ EP20081003549 -94 R dengpes Ar' or Het', R2 denotes H or
A, R3 denotes Al k-Y or Het3, A denotes unbranched or branched al kyl havi ng
1-8 C 5 atons, in which 1-7 H atons may be replaced by F and/or d, Ak
denot es unbranched or branched al kyl ene having 1-8 C 10 atons, in which 1-7

H atons nmay be replaad@@hahma&euﬁaaﬂyansdbterd@watms simmegssaﬂsemdtom'rsh is
nonosubsti t ut ed by NR 2000A 15 or OCON( R2 den g )
1, 3- di hydr obenzi m aa@@tegfemsgm%iWGPwncm%s m%mr?s th%r@ﬁ inmalyeatiosy| |

qU|noI|nyI di hydroi ndolyl or indolyl, each of which is unsubstituted or
nono- or disubstituted 20 by A, NH2, OR2 and/or =0 (carbonyl oxygen), Het3

denot es pi peri dUnyConmdeIblaiJcnpdmg}nmpaeaazlrnwﬂe sfrClaim$ned in whigch, each of
whi ch ma$ be nono- or, disubstituted by A and/or =0 (.carbonyl oxyge Het 2
denot es pi peri di nyHetpyrr ol | @eRgtES Pinasisingi WFOI@I'”W'%@Z' Of M G"each of
whi ch may be nono- or dISUbS car

R5 each, independently of onlieﬁ%h%ﬁ]eér*ywﬁecﬂgﬁ% E‘ég‘gnl—lcglﬁoq%r%etlrtﬁo{téé% 30 Y

denotes Het2, Y(R2)2, NR2[ C(&23/8) = O\{(caﬁbcﬂwdebxy@rﬁO) N(R2)2, in which an NH
group may be replaced by N-COOA or N COA,
and pharmaceutically usable derivatives, solvates, salts, tautomers

10 and sterecisomers thereof, including mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10 in which
R* R® each, independently of one another, denote H or Hal,
15 and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

12. Compounds according to one or more of Claims 1-11 in which
X denotes CH,

and pharmaceutically usable derivatives, solvates, salts, tautomers

20

and stereoisomers thereof, including mixtures thereof in all ratios.

13. Compounds according to one or more of Claims 1-12 in which
25 Y denotes Het?, N(R%),, NRIC(RY),1.N(R?); or
C(=0)N(R%;,
in which an NH group may be replaced by N-COOA or
N-COA,
30 and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

14. Compounds according to one or more of Claims 1-13 in which
R’ denotes Ar' or Het',
R? denotes H or A,
R® denotes Alk-Y or Het’,

35



35 n de”Ot\?Ezﬁos/% 24§ or 4, and pharnmaceutically usable d‘?ﬁ%r‘/@ﬁhﬁ’s‘?ﬂ'ﬁsﬂ
sol vates, salts, tsautomers and stereoisoners thereof, including mx?ures

thereof in all ratios. WO 2008/ 145242 PGI3 EP2008/ 003549 -95 16. Conpounds
according to Claiml, selected fromthe group No. Structure and/or nane 5
"AI" OOj) HA i QOO\ NNI 10\ Ethyl

(3-{3-[4-(2-norphqlin-4-yl ef hox henyl ] - 6- 0x0- 6K pyI i .
dazi n- 1-yl net hyl } phenyl )carc{%mﬁ‘%%gnb@%c}lﬁg oﬁ;r@ghe\pdy@qq_hav% Nﬁ\lco
Et hyl (3-{3-[4-(3-hydroxypr opewe phenyl | - 6- oxo- 6H- pyri dazi n-1-yl -
met hyl } phenyl )ca rba mate 20 "A3" HO %- 0 N--\ N N - 0 25 Ethyl
(3-{3-[4- (3-di et hyl ani nopr opoxip)whehyt] Hoaloxes Blayhe teplaced by F and/or
dazi n-1-yl net hyl } phenyl ) ca @Eamate "AMA" N ON-{ O N\\ 30 o ~ HEthyl
(3-{3- [é' (5-tent-butoxycar bdnyl am nopent y( oxy) pheny(] - 6- oxo-

Alk denotes unbranched or branched alkylene having 1-8 C

atoms,

in which 1-7 H atoms may be replaced by F, Cl

and/or Br,
10 Ar’ denotes phenyl which is monosubstituted by NR?COOA
. or OCON(RY),
) Het' denotes a mono- or bicyclic unsaturated or aromatic het-

erocycie having 1 to 3 N andfor O atoms, which may be
15 unsubstituted or mono- or disubstituted by A, NH,, OR?
and/or =0 (carbony! oxygen),
Het® denotes 2 mono- or bicyclic saturated heterocycle hav-
ing 1 to 3 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A and/or =0 (car-

20
bonyl oxygen),
Het® denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
) tuted by A and/or =0 (carbonyl oxygen),
25 R* R® each, independently of one another, denote H or Hal,
X denotes CH,
Y denotes Het?, N(R?),, NRIC(R?).].N(R?); or
C(=OIN(R),
30 in which an NH group may be replaced by N-COQA or
N-COA,
n denotes 1, 2, 3 or 4,
and pharmaceutically usable derivatives, solvates, salts, tautomers
35 and stereoisomers thereof, including mixtures thereof in all ratios.

15. Compounds according to one or more of Claims 1-14 in which



6H pyri dazi wWo12098/mse43y| ) phenyl ) car bamate 35 WO 20081145242 T/EP2008/003549

PCT/ EP2008/ 003549 -96- "A5" -OO HOQ®y .NNO 5 Ethyl

(3-{3-[4-(2-net hoxyet hoxy) phenyl ] - 6- oxo- 6H pyri dazi n- 1-

yl met hyl } phenyl )carbamate 0 AT 10 HN/ aNO O-ONH O "AT" 15 0 G O HNAO
--:6 NON O N 20 A1S H NNO- 0 -N} 25-"A9 NNNo O HO30 "A10" 0 O

ON~NNO R denotes Ar’ or Het',
R? denotes H or A,
R’ denotes Alk-Y or Het’,
A denotes unbranched or branched alky! having 1-8 C
° atoms,

in which 1-7 H atoms may be replaced by F and/or
Cl,
Alk denotes unbranched or branched alkylene having 1-8 C
10 atoms,
in which 1-7 H atoms may be replaced by F, Cl
and/or Br,
Ar’ denctes phenyl which is monosubstituted by NR’COOA
15 or OCON(R?),,
Het' denotes 1,3-dihydrobenzimidazolyl, benzoxazolyl, inda-
zolyl, benzimidazolyl, quinolinyl, dihydroindolyl or indolyl,
each of which is unsubstituted or mono- or disubstituted

by A, NH,, OR? and/or =O (carbony! oxygen),

20 Het® denotes piperidinyl, pyrrolidinyl, piperaziny! or morpho-
linyl, each of which may be mono- or disubstituted by A
and/or =0 (carbonyl oxygen),
. Het® denotes piperidinyl, pyrrolidinyl, piperazinyl or morpho-
) 25 linyl, each of which may be mono- or disubstituted by A
and/or =0 (carbonyl oxygen),
RY R’ each, independently of one another, denote H or Hal,
X denotes CH,
30 Y denotes Het’, Y(R?),, NRIC(R?)2],N(R?), or
C(=O)N(R?),
in which an NH group may be replaced by N-COOA or
N-COA,
15 n denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.



HO 35 \/\03,@,8_,%6%5%#2 PCT/ EP2008/ 003549 - 97- "ALL" _ H Qrrgpaaiobkg) NN O

"Al2" o- OHNp O010 H\ "Al13" 15 HO/
"Al4" ~ 20 -NO O\ O N-~ NNO 25 *“%5" ICo-~ HON NNO 30 "Al6"
o-~ HNNON\I35 35 CN-J

16. Compounds according to Claim 1, selected from the group

5 No. Structure and/or name
HA1 u
0
10
7 Ethy! (3-{3-[4-(2-morpholin-4-ylethoxy)phenyl]-6-oxo-6H-pyri-
. ) dazin-1-ylmethyl}phenyl)carbamate

IIA2H
o) o i
15 e - N—(
N —
Ethyl (3-{3-[4-(3-hydroxypropoxy)phenyll-6-oxoc-6H-pyridazin-1-yl-
methyl}phenyi}carbamate

20 uAS"
. o/
atatela
\ f/ N—N 0]
N
,) 25 Ethyl (3-{3-[4-(3-dimethylaminopropoxy)phenyl]-6-oxo-6H-pyri-
dazin-1-ylmethyl}phenyl)carbamate
!'IA4II

N“N o H\\(O\/
30 0\-( ﬁ 0

Ethyl (3-{3-{4- (5 tert-butoxycarbonylaminopentyloxy)phenyl]-6-oxo-
6H-pyridazin-1-yimethyl}phenyl)carbamate

35



WO 2008/ 14594 2008T7328P2008/ 003549 -98- "Al7" N O/ H O BENEBROANIIF4 A18 ~0

NJ 10 J O\ NNONO 15 "A19" - _/ Ogg NN\ HOO 20 "A20" O ON
PANNp p 9 O 25 "A21" 9_Q N~ O O30 O

_ ONNNO 35 HOo WO
2008/ 145242 PCT/ EP2008/ 003549 -99- "A23" O /N, ~,~ O

"A5l1 __O
- — o
o $ o N
N—N j 0]
5
Ethyl (3-{3-[4-(2-methoxyethoxy)phenyl}-6-oxo-6H-pyridazin-1-
yimethyl}phenyl)carbamate
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10
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15
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- 25 "Agll
30 nA1 On
o
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HO
35
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20 "A60" p MWQRBERANH FI/ - /gyp F 25 "A61" / p | N FRUERUSSOESOpg0 |
/ H30 F Np F 35 WO 2008/145242 PCT/ EPP@®8/ 003549 -105 "A63" O F 5 F HN
"'~00 "A64" O 1001 / H "AB5" i F .NONH 15 F and pharmaceutically
usabl e derivatives, solvates, salts, tautonmers and stereoisoners thereof,
i ncluding m xtures thereof in all ratios 2017 __Process for the
preparation of conmpolUPfd8' of the formula | acededing to Cains 1-16 and
pharmaceutical ly usable defivatives, salts, @ vates, tautoners and
st ereoi soners thereof, cha‘acl"é\‘\i\se’d\i/rf\t@ a conpound of the
formula Il O
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R4 30 \ Xvo2008N4shbl X R3-0-1i Il X, *X R5 35 in which REr/#MeosRb3zand X have

the neanings indicated in Claim1l, WO 3848/ 145242 PCT/ EP2008/ 003549 -106 is

reacted with a conmpound of the forrmula I'l'l R -CHL-R2 IIl, 5 in which R

and R2 have the neanings indicated in Claim1l and L denotes C, Br, | or a

free or reactively functionally nodified OH group, 10 or b) a radical R

and/or R3 is convewpigsgd ilnto ano r radicalF R 15 _ard/or R3 by acyl ating,
=10

al kylating or etjherifying an_a %22” hydr oxy 20 ¢) in thaﬁ it
is liberated frgmone off its fu 1 ona i t fFeat t wthia
sol vol ysi ng or hydrogenql ysing agent, and/or A of\the fortnula

| is converted ijnto onejof its salts. 25 1& Medi canents TompeisSOng aﬁ
| east one conpoynd of the fornula 1 according to Caim1-16 &nd/or
phar mageuti cal | y usabl e !derivatives . _ _salts_ _solvates_ tautoners and
stereoi soners ther'@7" ijncluding nix 30 tures thergof ¢n all fatios, ahd
optionally excipients and/or adjuvants. 19. Use @ %@ordi ng to
Claim 1-16 and gharmaceytically usable der{vati v &, SopVat es,
tautomers 35 and steregisomsrs therpof, in I ng"m xtures tHereof iniall

ratios, WO 2008//145242 RCT/ EPRQDBLQOBR4N
|

10 F
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for the preB230¥W246f a medicanent for the treatnent of &CIEZWENEHH which

the inhibition,
pl ays a role.

re

gul ati on and/ or

nodul atlidén of ki nase si gnal
5 20. Use according to Claim 19 of conpounds according to

t ransducti on

Caim1-16, and phar maceutical |y usable derivatives, solvates and

st ereoi soners the rLudu:m mxtures thereof in all ratios,._for-the
preparation of a rﬂed'ﬁﬁifrrent for the treatment of di 10 which are

i nfluenced by inhibition of tyrosine kinases b pounds according to
Claim11-16. 21. Usle according to Claim1l9 fo ation of a

nmedi canent for ld the treatment of diNseases | ygenced by

i nhibition of Met | kinase |by the conpounds Qccdrdi ng to im1l-16. 22. Use
accordingto Claim20 or 21, where the diseaseFto be eajed is a solid
tumour. 20 23. Use accordijng to Claim 22, where the ;Eld tunmour originates
from the group of] tunourg of the squanous eplthg,lmb dhe bl adder, the
stomach, the ki dneys,—of- he
t hyroi d, the intesti 4 tHe |iver, the’ brain, > he uro- genj tal
tract, the |ynphatjic system the stonmach e he | ung. 33
24. Use according to daim22, whefe the §o yf Ori1 ONhates from the
group nonocytic | eukaem a,] | ung ad*é.qpeaté , smafl-cel IH | car ci nofras,
pancreat 1@ cancer,| gliobl dstomas and breast] carci - ~nona. 35 25. Use
according to Caim23, where the solid tum’fur or i rom of

adenocar ci non
P2008/ 003549

| un
PCT/
breast carci -
to be treated is a

15

nony.

a, "AGE |- cel |
-108 crieati ¢ cancer,
5 26. |Use acconding tg

145242
car ci noma and
nme t he di sease

20

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof

in all ratios.

17. Process for the preparation of compounds of the formula | according

to Claims 1-16 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that

25

30

35

a) a compound of the formuta li

pZ O
X >~ _NH
x>\ N
R3-O—H— I
X/(X//X
R5

in which R®, R*, R® and X have the meanings indicated in Claim 1,



tumour of the blood and i mune system 27. Use according to Caim 26, where
t he tunouw@zaogii4saszes fromthe group of acute nyel oi d | BURERIGOFO3EH ONni C
nyel oid | eukaem a, acute 10 |lynphatic. 1@¢|kaem' a and/or chronic |lynphatic

| eukaem a. 28. Medi canents conprising at 1east one conpound of the fornula I
according to one or nore of Clains 1 to 16, and/or pharmaceutically 15
usabl e derivatives, solvates and stereoisoners thereof, including m xtures
thereof in all ratios, and at |east one further nedicanent active

i ngredient. 20 29. Set%gki,t) consi sting of separate packs of (a) an

ef fective anount ibfeagtebwibimecrspound of Bisiaraiuia Hkcording to one or nore of
Clains 1 to 16, and/or pharmaceutically usable derivatives, solvates, salts
and stereoi sonmers thereof, including mx- tures thereof in all ratios, 25
and (b) an effective amount of RA-GHEiRfer nedi cillent active ingredi- ent. 30
35 5

in which R' and R? have the meanings indicated in Claim 1 and
L denotes Cli, Br, | or a free or reactively functionally modified
OH group,

10

or

b) a radical R! and/or R is converted into another radical R’
15 and/or R® by acylating, alkylating or etherifying an amino or hydroxyt

group

or

20 c) inthatitis liberated from one of its functional derivatives by
treatment with a solvolysing or hydrogenolysing agent,

and/or

a base or acid of the formula | is converted into one of its salts.

18. Medicaments comprising at least one compound of the formula |
according to Claim 1-16 and/or pharmaceutically usable derivatives,
salts, solvates, tautomers and stereoisomers thereof, including mix-

30 tures thereof in all ratios, and optionally excipients and/or adjuvants.

19. Use of compounds according to Claim 1-16
and pharmaceutically usable derivatives, salts, solvates, tautomers

- and stereoisomers thereof, including mixtures thereof in all ratios,
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21.

22.

23.

24,

25.
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for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

Use according to Claim 19 of compounds according to Claim 1-16,
and pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-

pounds according to Claim 1-16.

Use according to Claim 19 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claim 1-16.

Use according to Claim 20 or 21, where the disease to be treated is a

solid tumour.

Use according to Claim 22, 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-
genital tract, the lymphatic system, the stomach, the larynx and/or the
lung.

Use according to Claim 22, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

Use according to Claim 23, where the solid tumour originates from

the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
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26.

27.

28.

29.
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creatic cancer, glioblastomas, colon carcinoma and breast carci-

fnoma.

Use according to Claim 20 or 21, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 26, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemta, acute

lymphatic teukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula !
according to one or more of Claims 1 to 16, and/or pharmaceutically
usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 16, and/or pharmaceutically usable
derivatives, solvates, salts and sterecisomers thereof, including mix-
tures thereof in all ratios,

and

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





