WO 2008/ 145243 PCT/ EP2008/ 003550 Pyri dazi none derivatives 5 BACKGROUND OF
THE II\I\/EI\FI'WO'EQ, 45i2‘513venti on had the object of finding nov'%(f“?ﬁg&{?%ggﬁ havi ng
or e

val uabl e propertiés, in particular those which can be use

preparation of nedicanments. 10 The present invention relates to conpounds
and to the use of conpounds in which the inhibition, regulation and/or
nmodul ation of signal transduction by kinases, in particular tyrosine

ki nases and/ or serine/threoni ng kj pases, %ﬂ?ys a role, furthernore to
phar maceut i cal conpositions \A/n‘gyﬁ' ne aeyIvatYeS onpounds, 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 in which the inhibition, regulation and/or nodul ati on of signal
20 transduction by Met kinase plays a role. One of the principal nmechani sns
by whi cg cel | BACKGROUND OF THEANVENHON s through the transduction of
extracel’lul ar signals across the nenbrane that 25 in turn nodul ate

bi ocheni cal pahlvieyentiirt had tHéebjeet bf firkling oveldtraphaidd halihngraleplesent s
one course by which intracellular signals are propagated from nolecule to

nol ecul e r esuPfOREJLES HaInafticHarthose whieh cae foT Hhes prepsirgtien of

transducti on re highly regul ated and often overlap, as is evident
fromthe exisﬁgﬁﬁggﬁgnﬁ%ny protein ki nases as well as phosphata 30 ses.

Phosphor)él ation of proteins occurs predom nantly at serine, threonine or
tyrosi ndVr esi dues, and protein kinases have therefore been classified by
their speci fi dheypresepHovemtinn relates o sompouinds angdpithe usera eoMmroOWIdsases and

tyrosine ki nases,. Sijnce phosphorylation s suc . ubj gui t rocess 35
wthin cell o HramgH 8 aBPRERa o Bl Sptr BN Sidteb(bhd TaReBER] ne
activity of t bgwaz@sh articlfar hFoSHENGMides ARl/bEYEThdMEomina KMeesOf
di sease WO 2008/ 145243 PCT/ EP2008/ 003550 -2 states and/or di seases are
attributabl e piysia tode, faktbermare cpharmacentioal carapesitiormwhiciteampise i n t he
mol ecul a6 Conwgs%négmggurlfésqaasn% t%atﬁg%%gsdf the compounds for the treatment of
kinase-induced diseases.
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
! 25 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intraceliular signals are propagated
from molecule to motecule 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



Consequent |y, considerable attention has been devoted to the characteri -
sation of these proteins and conpounds that are able to nodulate their 5

activit ywld QosusegVi ew see: Vi nst ei n- Oppenhei ner et al pcPirasdnBo03%s0
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
grow h factor)dependent Met activation are described by S. Berthou et al.
in Oncogene, Vol. 23, No. 31, pages 5387-5393 (2004). The inhibitor SU11274

descri bed t el iy ANELOL e lenAl RS EIBRANBA a0 b aRPLENEYBhlgr Sui tabl e for

conmbati ng canc Inase i nhi for cancer therapy is

descri bed byunktional Fitatdmnipahegholetular gofpurehtReskindd®3asé@desl) , 7345- 55.
A further tyrosine kinase inhibitor for conbating cancer is reported by H.

Hov et at. CGensenHEoHY. comsiaramestiantionVias been dgwgdéeghe@izeoagten-The 20

Fecepeor o RHOT oY el Aot ek ol L R e ke
consi der abl gcﬁ\ﬂmgbbytréﬂéwtsaet: WeiBldigGpperihcitesst af Prarmaug. forns of
cancer, such as, for exanple, nultiple nyeloma. 25 The synthesis of snall

conpounds wiHherappéve; 8%1430-2AB-bit, regul ate and/or nodul ate signal
transduction by tyrosine kinases and/or serine/ threonine kinases, in
particular Met kinase, is therefore desirable and an aimof the present

invention. $felbidatneeBepigtobitkihdse MNP HIHRAGSIJENSid #nd he _
i nvention and salts thereof have very val uabl e pharnmacol ogi cal properties

whi | e 1Bei ngtheepossibility ef inhibitiorssf HGE (hepatonyte grawthifactos)slependeat | y r el at es
t o compound f the.formula |. ich Lnhibit, re at e and/ pr | at e
sPgnal ¢ r andietactisation st ersrinellby SoBsoben el shad iteRRo vl BB <3 to
conposi ti ong1WhhsHs 6385333 R0OIF THRIPRILIGE SR/ UOdENEReSREdiRTa the use
thereof for the Yreatnent of Mt kinase-1nduced di seases and com
pyrrole-indoline compound, is potentially suitable for combating cancer.
15 Another Met kinase inhibitor for cancer therapy is described by J.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
20 compound PHA-665752, an indole derivative, is directed against the HGF
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, muitiple 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 weli tol-
erated.

35 \ ,

The present invention specifically relates to compounds of the formula |
which inhibit, regulate and/or modulate signal transduction by Met kinase,



pl ai nts, such as angi ogenesis, cancer, tunour formation, growth and pro p
pagation, arteriosclerosis, ocular diseases, such as age-induced macul ar

degener at i ¢y 26089404slal neovascul ari sation and di abetic rgtippRBsMsssol N-
flammatory di seases, arthritis, thr omosi§, fibrosis, glonmerul onephritis,
Wo

neur odegenerati on, psoriasis, restenosis, und healing, transplant rejec-
tion, netabolic diseases and di seases of the imune system also auto 10
i mmune di seases, cirrhosis, diabetes and di seases of the blood vessels,

al so instabili -[\I,‘WP' [ L.i i ' nours, in
particul ar faé‘%@’%@? urm't:bs?, ég[r%%t;}égger ggﬁgu&dgmkép@%%%%%gg
i nhi bitors. Thies@séahéof AOHEIrdatientof Men kinssedndetddagigeasedand Rom-

urogenital, lynphatic system stomach, |aryngeal and |ung carcinonma, in-
cl udi ng | ung #RIAte SHeh RSARNTEAENSSI, ICaBse!. yiny uMatiaBnarowtR @ngrr9ent

0 ti i i d . f t] | .a- .
et omn or SoBBRb et RR B 0L S SR 4 Roa RN B PR b °1. 2
i n connect i on gélgehettticrd ehatdidaldtecliastubRSstidveand dRdetic asfinopdthy, ihn
particul ar, the conpounds of the formula I can also be enployed in the

treat nent of dlemmaaiery disaases, adimdis, thrombastimibuesis. gemendonephiisa | can 25

exi sting cancSEURRRRPE dBoRERl) infe e MGLR Rbafnd el by Bt | Cacy

of certain exiyghi HbtaBMREAisEHEIDANE HRRI2Es 3P thd REthOhE QY 3RINESalsSQuidie
corrpoundZ][ of the fornmula | can furthernore be used for the isolation and

i nvest i ¢& i on imuriecdiseases, ojrrosisxgiabetes andodiseaseskofithedlood vasssls,i on,
they are particular|ly .suitable for . use in diagnostic t hods for diseases in
connection w ﬁfﬁ%ﬁ‘?%ﬂlﬁg RFmgabyl YBBGQ%{'%F%Q@@@@ fvity. 35 It can be

shown that the conpounds according to the invention have an
antiproliferative action in vivo in a xenotransplant tunour nodel. The com

WO 2008/ 14524 SHGTLERROS,ShEEHE0ar fasgt-grawidg tamoursjicag eotredtediwitteMeton are
adm nistered to a patient Vi n hyperproliferative. di sease, for. exanple
Fo | nhi et t uASSPDATS [ DesEdate LR SIRHIEoRebgi lsbkae A, frain
l'ymphopr ol i T engbheiGitl! I§RdHatic sPstell) Sbtakh 33%yngeal and lung carcinoma, in-

cluding lung adenocarcinoma and small-cell lung carcinoma.

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 empioyed in the
treatment of certain forms of cancer. The compounds of the formula t 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 diaghostic 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-



pl ant rejection or neurol ogi cal damage due to tissue repair, etc. The pre 5
sent conpounds are suitable for prophylactic or therapeutic purposes. As

. used her\gb%oéngzherm "treatnent” is used to refer to bPéﬁEPfoﬁMﬁ'd?;Eioon of
s |

di s- eases and treatnent of pre-existing conditions. The prevention of
prolif- eration is achieved by adm ni stYation of the conpounds according to
the 10 invention prior to the devel opnent of overt disease, for exanple to
prevent the growth of tunours, prevent netastatic growth, dimnish

restenosis as- sociated wth cardiovascul ar.syrgery,.etcg, terpatively, the
conpounds apgun%ggac?rg!ln%ethprlg\ém{margfacgﬂ%ﬁﬁ%cg%siggﬁgn@'ﬁp\g@%gi lising or
| mpr ovi ng thgpenré%lﬁ{etdm%ise%@a?m@mplbhs iRbit fihour BRoWVitASto REdURAt i ent can
bel ong to an mmal i an species, for exanple a primte species,

parti cul ar | pwflammaation asseciated witlt Blginphoptaliferatiee diswage, toaimbitet isans-abbi t s;
hor ses, cows, g%s, .cats, etcf. .@é)icg‘al rmgelz ?.re of 20 intﬁest for

exper i ment aP'anh{RIEEHYLPI BRYOIOHER/ AAMAIS SHEJRITISPYT reRaG &Nt "OP e human

di sease. Th i ki d Myl i 1 i t he
compounds 25 M EbuMs ale/olatt RAAEHYBLIEEH nc B ak O mRsel A, o L est s
Typi cal | y, ased hetain etheftetrhe'treatrhents i< oséd e tefer tchbathqurepentich atdisr di ng to
the invention at various concentrations for a period of ti ich i

sufficient €ases fad/tieamentel Rie-exjeting condifions: ckheriavegtgn Iﬁ’?gfof%) i nlhisbi t
Lgration. oLl _ . oot
Can be. car rHEh ¥ aBflelaby Supffutatthlol R qofite (R ERfnGlathe LoV LoTe

cel | s10 enai inivegtiah bebr tdithe devaadprasht of evérbdiseasenfoeéxartipie topreventi es
dependi ng on the specific conpound used, the specific 35 disease, the
patient st ath@sgroudis of imaHrss peenant reRfastatic 9’9\6’?%6{1'W'§‘M¢5t§n@ﬁ§ as-

consi der abl O [ e ' | tissue
whil e the v]y%éoll eiﬁ%ﬁatﬂg%%gﬁzrﬁu?g%&hgch%Zt%ﬁ%%ﬁ%éﬁ?géﬁﬁ%ﬁpg%egener ally

WO 2008/ 145246 RICThERRMABEA03660g0ing diseisesundstabliisingordapsovag ahe e
reduction has occurred, for exanple an at |east about 50%reduction in the

cel | pxir derclinigrl siyaypteescefiibe madantnt i |

The host or patient can belong to any mammalian species, for example a
primate species, particularly 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
cuiture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between

30 about one hour and one week. In vitro testing can be carried out using cul-
tivated celis from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient

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

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



essentially no nore undesired cells are detected in the body. 5 For
i dentification of a signal transduction pathway and for detection of

i nt eract i oRgp bRisRESR3 vari ous si gnal transduct i on pat hwaysSpcyYapragso3ss en-
tists have devel oped suitabl e nodels or rng systens, for exanple cell

cul ture nodels (for exanple Khwaja et al”7 EMBO, 1997, 16, 2783-93) and 10
nodel s of transgenic aninmals (for exanple Wite et al., Oncogene, 2001, 20,
7064-7072). For the determ nation of certain stages in the signal trans-

duct i on_cascadinIbaTA bROnSHEPAB ISy AR Had LIRS el iPal 0L

| ate the sign or “exa ns e I ochem’cal 351, 15

95-105). The deagtaabuis 5066 eedlictigntio thdreell burien, andanay besonbieued edtins
reagents for testing kinase-dependent signal transduct i on pat hways in ani-
mal s and/or c&9septipipe W@é!@%ﬁrefjr?eﬂﬁ@f%ﬂﬁﬁc&ﬂ indihededys nenti oned in
this application. 20 Measurenent of the kinase activity is a technique
which isswell known to the person skilled in the art. Generic test systens

for the det er rigratiestificaitiontdia dignaltearaduction patiavaygasd btdedbetion dfor exanpl e
hi stone (for exanple Alessi et al., FEBS Left. 1996, 399, 3, pages 333-338)
or the basic nyErastions batweenyargus signat frppsdustion prthways, BTIaUS ST exanpl e

Carpos- Conzal e Rave 3R0e/6heANEN o mood e 80 clenfl Oy c£lEe 287, Page

14535). For the ron o nase i nhi varrols assay systens

are avail- 30 cumuee rﬂd‘de&ﬂfﬁf ekém?teonwamtralt ENMBERY 963016, Et3R03) dnd Of
Bi onol ecyl ar Screen- ing, 11-19) and flashpl ate assay, the

radi oact i%e pﬁagml@rqﬂtmsaﬁmcammai&6@reexampleﬂél@nte@ ahs Ongbgenat 20Qh.t h yATP

adi oact 1 ve. siadi0br 67, EBE reSde BfinAbR ot BRlATRARE T 1 f P ERARS
homogeneous tidiR:tibAs@s¢ade Jhté?é@tﬁfg?&ﬁﬁgoﬂﬁ@@?jaﬂ@@ \BINSEQ ¥ bFdR %6 hodUdTR- FRET)

and fluorescence polarisation (FP)” WD 2008/ 145243 PCI/ E P2008/ 003550 -6
t echnol ogi es dale maua@mﬂléfcuﬁxam@ Stephargset(ai, IBischamishl J., 2006f3® onol ecul ar

Screeni ng. 2002 1881 Tk omShids AORrERY 8IS ienToh nEs e TR Uoe
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.

20 y . L
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin

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 alt, is detectable. Furthermore, homogeneous time-resolved fluorescence

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



5 bodi es (phospho-ABs). The phospho- AB bi nds only the phosphoryl ated
substrate. This binding can be detected by chem | um nescence using a second
per oxi dase- conj ugat ed anti-sheep anti body (Ross et at, 2002, Biochem J.).
10 Ther eWan280%1h343di seases associ ated with deregul ati onPGOFERZPSP3530
prolifera- tion and cell death (apoptasss). The conditions of interest

i ncl ude, but are not limted to, the followi ng. The conpounds according to
the invention are suitable for the treatnment of various conditions where
there is proliferation 15 and/or mgration of snmooth nuscle cells and/or

i nf | anmat or fechablagiésae shitablé asiasahy Imsthodsf(Stiswwdsbell, of Biomaleagai n
restricted Iood_fl%@r%g} hat ves- sel, for exanple in the case of

neoi nti nal SEERNIY i'1a21¥ccl usi ve graft vascul ar diseases of interest

i ncl ude at heroscl erosi.s, cor onasgﬁvascul ar 20 di seas&after grafting, vein

graft stenoSther naradinacivenikh $EA metheds pwea sReGHT PhopRRe-8Rlsi s after
i opl ast . st N
B hydbopyr eSS SRRbsMMEABT the RRBsRIGAR Efgs o e AiPspioryiaiesh) 037340 a1

Q her pyri dagbgtesef mhistttmdmget@tr\rwtiew‘cteﬁ bpahemilamindscantaing ust em
I schaem ¢ and inflanmmatory di seases are knowmn fromEP 1 043 31/ Al 30 and

EP 1 061 07¥eoqnd peraxidesg-corgugated mntissheeprantibasty @osgexiali BE0Et her

di hydr opyri @’%hg OJ”I)eS and pyridazi nones as fungicides and insecti ci des.

Q her pyridazi Rss hre described as cardiotonic agents in US 4,397,854, 35
JP 57-95964 di scl oses ot her pyridazinones. WO 2008/ 145243 PCT/ EP2008/ 003550

-7- S{YWMARY_OF THE | NVENTI ON The invention relates to conpounds of the
fornmula | TBhere areRmanydiseasgspssociated with deregulation of cellular prolifera-

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 celis 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 include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

20
restenosis, restenosis after angioplasty or stent placement, and the like.

PRIOR ART
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 57-95964 discloses other pyridazinones.



10 in which R denotes Art or Het, R2 denotes Are or Het2 15 R3 denot es H
or A A denotes unbranched or branched al kyl having 1-10 ch
1-7 H at oYM EP38E24¥pl aced by OH, F, d and/or Br, 20 a'FEiT’BFZ"i“?{O%ﬁ h one
or two CH2 groups may be replaced by 0, -5, SO SO and/or CH=CH groups, or
cyclic alkyl having 3-7 C atons, 25 Al k denotes unbranched or branched

al kyl ene having 1-10 C atons, in which 1-7 H atons nmay be replaced by OH,
F, d and/or Br, and/or _in whi ch one or two CH2 groups nmay be replaced by
0, S, SO SOSUMMARYDETHEANVEMNTIONs, 30 or cyclic al kyl ene having 3-7 C
atonms, Ar' denotes phenyl, naphthyl or biphenyl, each of which is
m)nosubsti tuted by (Al k)gNRZCOB (Al' k) gNR2SOm B, 35 (Al k) gCONBB' ,

Al KSOMBB' , ( Athe) iateRkion ﬂél!ﬁe@l‘ﬂB% odrﬂskifqﬁe femsulgay additionally be nono-,

di- or tri substl tuted by Hal, 20081145243 PCT/ EP2008/ 003550 -8 ORS,
N(R3) 2, SR3, NO2, CN, COOR3, CO\I( R3) 2, NR3COA, NR3SQRA, S2N(R3)2, S(O mA,
CO Het' O Het', q C(R3) 2] nN( R3) R@ 2] nHet', NHCOOA, NHCON(R3) 2,
NHCOO C( R3) 2] nN( R3) 2, NHCOO C( 5 NHCC]\IH[ C(R3) 2] nN( R3) 2,
NHCONH[ C( R3) 2] pHet ' OCONH[ C( )2] n ( OCO\IH C(R3) 2] nHet', CHO and/ or
COA, Are denotes phenyl napht '&u: eath of which i s nono- ,
RS
10
in which
R' denotes Ar' or Het,
R denotes Ar* or Het?,
15 R® denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by OH, F, Cl
and/or Br,
20 and/or in which one or two CH; groups may be replaced by O,
S, SO, SO, and/or CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
( 05 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,
and/or in which one or two CH; groups may be replaced by O,
S, 80O, SO;, 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
monosubstituted by (Alk);NR’CO-B, (Alk);NR’SO,-B
35 (Alk)qCONBB', AlkSO,NBB', (Alk)4O-B, (Alk)qNBB' or (Alk),B
and may additionally be mono-, di- or trisubstituted by Hal, A,



10 di- or trisubstituted by Hal, A OR3, N(R3)2, SR3, NO2, CN, COCRS,
CON(R3) 2, NR3COA, NR S02A, SOZN(R3)2, S(OmM, COHet', Het',

d C(R3) MON()(B&):;SMGIC(RS) 2] nHet', NHCOOA, NHCON( R3) 2, meamz@omm]onN( R3) 2,
NHCOJ C( R3) 2] pHet ', 15 NHCO\IH[C(RS) 2] nl§( R3) 2, NHCONH[ C( R3) 2] pHet'
OCONH C( R3) 2] nN( R3)2 OCONH C( R3) 2] nHet™ , CHO and/ or COA, Het denot es
nono-, bi- or tricyclic saturated, unsaturat ed or aro- matic heterocycle
having 1 to 4 N, O and/or S atons which is 20 nonosubstituted by (Al k)gNR

2C0-B, (Al k) gNR2SODR?, N( JE)S@%Z CNACIOGISOKDBE(R%ANR?QO/-‘B (Al k) gNBB' ,
(Alk)gB or Arz and Itionally be nono-, -or trisubstituted by HaI

A, ORS, N(R3)2, SR3N ,zAc&OZ , SEMNARHO; Hetl , OpG( B?SS@B\J

SA2N( R3) 2, S(O mA, o HE R3) 2] nHet ', NHCOOA,
NHOON F2) 2. <thmlmwacm@®§§%) aaman

NHCONH[ C( R3) 2] n\( RINRC BRI HNTR" 2] NMOO[@@RWC( R3) 2] nN( R3) 2,

OCONHf C( R3) 2] nHet ' and/ or denotes a 0-, bi- or tri cycl I C

sat ur at ed, unsaturaNH@QJNHé@(tR M(R:)zhéﬂ'é@@wﬂCéR Hﬁg 1to4 N O and/or S
t , Wh' h b t t d by Hal,

A O, 5" ooy proRAHRGRS MG RSk s R oeiieds) SHBBRISN 51 Nl )

O C(R3) 2] nHet ', NHGEEA, NHCON(R3) 2, WO 2008/ 145243 PCTl EP2008/ 003550 -9
NHCOO[ C( R3) 2LnN( R3) 2, KHOOJ O(R3) 2] , Het ', NHOONH( O( R3) 2] nN(R3) 2,

NHCONH[ C( RAZ] , Het ' denabeiHeayiRapphtiiy S8ppheORiORBEITOR)AGH isHENO-,NR3COA,

R o2 ) 2. i s Al by B P MR g a0 0
unsaturated or ar ongHR® CON(R®),, NR*COA, NR®SO,A, SON(RY),, S(O)mA,
CO-Het', Het', O[C(R*),].N(R®), O[C(R?)2].Het', NHCOOA,
NHCON(R?),, NHCOO[C(R®),]:N(R%),, NHCOO[C(R?);],Het',
15 NHCONH[C(R?),],N(R?),, NHCONH[C(R?),],Het',
OCONH[C(R)2].N(R?),, OCONHI[C(R®);},Het', CHO and/or
COA,

Het denotes mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms which is
monosubstituted by (Alk);NR*CO-B, (Alk);NR*SO-B,
(Alk);CONBB', (Alk);SO,NBB', (Alk),0-B, (Alk);NBB', (Alk),B or
Ar? and may additionally be mono-, di- or trisubstituted by Hal,
A, OR3 N(R?,, SR>, NO,, CN, COOR® CON(R®),, NR’COA,

25 NR?SO,A, SON(R?),, S(O)mA, CO-Het', Het', O[C(R%).].N(R),

O[C(R%)z),Het', NHCOOA, NHCON(R®),,
NHCOO[C(R*),].N(R?)z, NHCOO[C(R?),],Het',
NHCONH[C(R?)2]aN(R’)2, NHCONH{C(R®);],Het',

30 OCONH[C(R®),].N(R?),, OCONH[C(R®),],Het' and/or COA,

20

Het? denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A, OR?,
(CH2),N(R%., SR* NO,, CN, COOR®, CON(R),,
O[C(R*)21.N(R?), O[C(R%)3]Het', NHCOOA, NHCON(R®),,

35



het erocycle having 1 to 4 N, S and/or 0 atons, which may be nono-, di-

tri- or tetrasubstituted by A, GA, OH, Hal, B, 10 (CH2)" COOAand/or =0
(carbonyl SQW8I45283 B each, independently of one anot h%‘FT’EE?é’%?f@“SO

(Al k) gHet" (Al k) gN(R3) 2, (AI k) gOR3, (Al&)gSRA, (Al k)gCH(OR3) CH2OR3, R3,

(Al k)gCOCRB or (Alk)gCO N(R3)2, 15 where an NH group may al so be repl aced

by NCOOA or N C(=0)R3, HaI denot es F, CI Br or I, m denotes 0, 1 or 2, n
denotes 1, 2, 3 or 4, 6§:i’den ptes O, g, denotes 0 or 1, and
phar maceuti cal |y usabINHGEIQIEART Jeleb RémIN'd@QoO[Cs(BI lztheffaut onmers and

t th f t 25 Th
Thvention al g0 el at edGENMECRRLEIR)E NHETHRISHED I cof comer =) | the
enantioners, the raCG@G@NH[U(‘R%Q]nN(SR%)E EOCONHIIRLNeidhy WRACcESAand sol -

vat es of these conpounds, The term solvates of the conpounds is taken 30 to

mean adg_)uct i ons of i ndVR*SOIA,HDMR 2 S(B3-ANES-HRE, du@ds =hi=8H1. form
ow ng te their nutual ract faorce. at e are, .for exanple, nono- or
di hydrat es or al koxi deii’& désrﬂr‘gﬁ%{r n%?'é% 05'%{ Vgﬁé‘ém e derivatives is
taken to meanpHdtdr exa@nctss Binfond-Ie id)die safurbftdl, CPERRYAES RGFeRdtiag to the
i nvention and al so so- called prodrug conpounds. WO 2008/ 145243

PCT/ EP2008/ 003550 10 hmeropwmh@vm Litp ddV.i  anidiarO iatomakehichanay b
cxanpl 6. alkyl or - acy Mgt i Sr e SRR SN A LT R ch ar e
rapidly 1€l eaved in theecwzgnee TODA ah@br=0N@apbdiff bikygerdompounds accor di ng
to the Tnvent IBonB' each, independently of one another, denote (Alk)q Het',

(AlK)N(R®)2, (Alk),OR®, (Alk);SO,A, (Alk),CH{OR*CH,OR? R’,

(Alk),CO-OR® or (Alk)CO-N(R?),,

{

15 where an NH group may also be replaced by NCOOA or
N-C(=0)R®,
Hal denotes F, Ci, Bror |,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
20 p denotes 0, 1, 2, 3 or 4,
q denotes 0 or 1,

and pharmaceutically usable derivatives, solvates, salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios,
25
The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
30 to mean adductions of inert solvent molecules onto the compounds which
form owing to their mutual attractive force. Solvates are, for example,
mono- or dihydrates or alkoxides.
The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-

35
called prodrug compounds.



These al so include bi odegradabl e pol yner derivatives of the conpounds
according to the invention, as described, for exanple, in Int. J. Pharm

115, 61-94 26dP92)43 10 The expression "effective anount"pEepRloBsiodsbsn anount
of a nmedicanment or of a pharmaceutical active ingredient which causes in a

tissue, system animal or human a bibﬂggical or nedical response which is
sought or desired, for exanple, by a researcher or physician. 15 In
addition, the expression "therapeutically effective anount” denotes an

¢ whi oo . . ved
Ehrs amount eSS AESGBl dehivAgHEs oRkaRte Bedth B BbbyHes ob e Rouyd £77, e

prevent i on \th_(:ﬁ' haUeBée® madified Bym oﬁYcﬁ‘rjean@pﬂE, al&?hﬁﬁ ddyvgrogsyIpl ai nt,
di sorder or side-effects or also the reduction 20 in the advance of a

di sease, codygars s aigopepiidereand whicheats PGy fleaviedria ag organisy tef f ecti ve

amount” al sg e sses t u | ff.ective for increasing
nprmaé phy5@6W3§%%$'3§&0%9&@£@ém93§rtﬁ‘%ﬁ'h\l%gﬁlg ‘relates to the use of
m xtures of Thég: aRGAALHMAS b?cf)dég{]@dfaﬁrel%lﬁmbr defAvater o the Boxiptiafisof t wo
di astereomers, for exanple in the ratio 1:1, 1:2, 1:3, 1:4, 1.5, 1:10,

1:100 or 1:aowedingHedbednerion: as describegrfor example, in fatud cRham.
st er eoi soney j éfgg%lﬁgs 30 The invention relates to the conpounds of the
formula | 'sal'ts Mt )eof and to a process for the preparation of
compounds of the fornmula | accord- ing to Clains 1-16 and pharnaceutically
usabl g derivatives, salts, solvates, tautoners and stereoi soners thereof,
char atq er i sBhe enprassiorstefective aonpnihdenstestibe famonntof A medica0esitior5243
PCT/EP2008/0f0350 -11-.OYI\¥.—||1 R.I\{S. , .
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.
15 In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
20 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

amounts which are effective for increasing normal physiological function.

25 The invention also relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of sterecisomeric compounds.
30
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-16 and pharmaceutically usable derivatives, salts, solvates,
tautomers and stereoisomers thereof, characterised in that

35
a) a compound of the formula Il



in which R1L has the neaning indicated in Claiml, is reacted wth a
conpound of the formula Il 10 R2Z-CHL-R3 |11, in which R2 and R3 have the
meani ngs i NdP 2MB@4F2kh Claim 1 and L denotes O, Br, | or BCTEBWORH03ISSO
reactively functionally nodified OH 15_.graup, or 20 b) a radical R2 is
converted into another radical R2 by acylating an amno group, or 25 c) in
that it is |liberated fromone of its functional derivatives by treat- nent
wi th a sol vol ysing or hydrogenol ysi ng agent, and/or 30 a base or acid of
the formula | is converted into ofGts salts. Above and bel ow, the
radicals R, R2 and R3 have the{rreanf'ngs indicated for the fornula I,

unl ess expressly stated otherw ge. The expressjjon "carbanoyl"” means

"am nocar bonyl" and vice versa: 2008/ 145243 PCI/ EP2008/ 003550 -12 A
denotes al kyl, is unbranched' (linear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8 9 or 10 C atons. A preferably denotes nethyl, furthernore ethyl,
propyl, & sopropyl, butyl i sobutyl, sec-butyl or tert-butyl, furthernore
also 5 pent ylin which R’ hestsemwéaim@m&ated,nielamm2 or 2,2-di methyl propyl,
l-ethyl - propyl, hexyl, 1- , 2- , 3- or 4-nethylpentyl, 1,1- , 1,2- , 1,3-,
2,2- , 2,3- or 3, 3- dlnethylbutyl 1- or 2-ethylbutyl,

1ethy|-|-rreth 112 or

1,2,2-trinet hy Cg%“"”?’l? Fﬁ@@%PéPfﬁéowa%ﬂyexam 10 ple,

tri fI uoronmethyl. A very particularly preferably denotes al kyl having 1, 2,
3, 4, 5@ 6 C atoms, preferabl { net hyl, ethyl, propyl, isopropyl, butyl,
i sobutyl, sec-butyl, tert- BRitGH! R)entyl h8kyl , trifluoronethyl,

pent af l uoroethyl or 1, 1,1-trifluoro- 15 ethyl.

in which R? and R® have the meanings indicated in Claim 1 and

L denotes Cl, Br, | or a free or reactively functionally modified OH

15 group,
or

20 b) a radical R? is converted into another radical R? by acylating an
amino group,
or

| 25

c) in that it is liberated from one of its functional derivatives by treat-
ment with a solvolysing or hydrogenolysing agent,
and/or

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

35

The expression "carbamoyl" means "aminocarbony!” and vice versa.



Cyclic alkyl (cycloal kyl) preferably denotes cycl opropyl, cyclobutyl, cyclo-
pentyl, cycl ohexyl or cycloheptyl. Ak preferably denotes |inear or branched
al kyl enewhawhamusidez6 C atons in 20 which 1-7 H atons meycmeriepbaesd by OH,
F, d and/or Br, and/or in which one ?% two CH2 groups may be replaced by
0, such as, for exanple, nethylene, etfiyl ene, propyl ene, butylene or

-(CH2) 20(CH2) 3-; furthernore, a CH2 group may al so be replaced by C=C or
CH=CH. 25 Art preferably denotes phenyl which is nonosubstituted by

(A k) gNR2CO- B, (Al k)gNR2SOm B, (Al k) gCONBB', Al kSOn\BB', (Al k)gO B,
(Alk)gNBB' or (Alk)gB, 30 Art particularly preferably denotes phenyl which
i s monosubsAidartotel bikyl, (PukbERRED (Bnedrfok bgR@ed, and Aas) Q. B, 4 A, k) gNBB'  or
(Alk)gB. Art very particularly pr rably denot

4-[ N-(3-pi pér b o YD r a%gm%-aﬁrpﬁ%feﬁa gﬁgnpﬁméﬁwﬁunhermore ethyl,

50087 445043 oY EEERPEESML jsoBYE S AAN P RERBUATIIERAOR ated
3- (4- di met hydrtyl, o2+ oir 3Heethpibuphenytl , 1,2- or 2,2-dimethylpropyl, 1-ethyl-

3-di et hyt am nopr opi onyl am nQ) phen}ll , 5
di met hm%m!m&bt‘jYL gm: ﬁopbﬁﬁ?‘h,y pentyli 111- ) 112_ ’ 153— ' 2|2- ’ 213_ or

2-
5- (2- am vl - 4 ' -3yl

2 (2 am ity UL o XABER iy ropn, -2

g- ( N- BOGnisttgpiaplya i, 1) @ty D -tdmattyigeopdl, d3aeheSprefdabin Yor, exam-
5

m nonet hyl ) - 1, 2, 4- oxadi azol - 3-yl | phenyl, 10
- net Piexifluesxypativhy| ) - 1, 2, 4- oxadi azol - 3-yl ] phenyl,  4-[5- oxo- 4,

I ik i S AL
(4- di metgephaaTipretevaiy Yhéthiy @it tnoply sabrbpyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyl or 1,1,1-trifluoro-

OB bhww

3

-
- (
- [
- (
-
-
-
-d
t
-

N

15 ethyl.
Cyclic alky! (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cyclo-
pentyl, cyciohexyl or cycloheptyl.

Alk preferably denotes linear or branched alkylene having 1-6 C atoms in

20 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,
methylene, ethylene, propylene, butylene or -(CH.),0(CH,)s-; furthermore,
a CHz group may also be replaced by C=C or CH=CH.

25
Ar' preferably denotes phenyl which is monosubstituted by (Atk);NR*CO-
B, (A);NR’SOQ.,-B, (Alk);CONBB', AlkSONBB', (Alk);0-B, (Alk)};NBB' or
(Alk)B,

30 Ar' particularly preferably denotes phenyl which is monosubstituted by
(Alk);NR’CO-B, (Alk);CONBB', (Alk),0-B, (Alk);NBB' or (Alk),B.

Ar' very particularly preferably denotes
- 4-[N-(3-piperidin-1-ylpropyl)aminocarbonyllphenyl,
3-(2-aminoacetylamino)phenyl,

3-(3-aminopropionylamino)phenyi,



4-[(2-pi peridin-1-ylacetyl am no) net hyl | phenyl,

4-[ (3-di et hyl am nopr opi onyl am no) net hyl ] phenyl 4-{[ 2- (4- et hyl pi peridin-1
-yl )acetyl | }phenyl, 20 4-[(4-N-B OC-am i nobut

[ %og met hg;l ]Whggdn%gmﬁ E)l aZabl cycl o%(Z 2.2]-oct-3-ylam ngcér bg%{g}) 500 ;g% |,
4-[2-(1-nethyl pyrrolid in-2-yl)ethylam notarbonyl | phenyl,

4-(3-1,2,3-triazol -1-yl propyl am nocar bonyl ) phenyl ,

4-(3-1,2,4-triazol -1-yl propyl am nocar bonyl ) phenyl , 25

4- (2- mor photi et hpx t hyl enl, 4-(3-d

[ m(et hyl alron nopp%g%»y%/ ﬁ Mr'% %%ﬁ)gh '2&/( 2- d [ ﬁret hyla mi noet hoxynet hyl

) phenyl ,  4- (33 mgmmmbg |gh-m$(§ gppyl am nocar bonyl ) phenyl , 30
4-(1-(1-ethyl propyl) pi peri di n-4-yl am nocar bonyl ) phenyl ,

4-(2,2,6, 6- tet3-:(1§ﬁhmgtfmlqmmoampmnyamtr)pbaﬂwonyI )phenyl

4-13-(2-net hylﬁ H‘% ocar bonyI ] phenyl, 4-{3-[b is(2-hyd
roxyet hyk)am &?[5{ §héﬁﬂ’ Bﬁ&%ﬂ 35

4-[ (pi peJ}sl di n- 41_ yJ(jt%meé )npga;r@péa{éicp@ henyft- (3-nmethyla minopropyta m
I noca rbonyl) % ﬁg] met hyl am noetﬂyl am nocar bonyl ) phenyl, WO

2008/ 145243 P@{Mﬁ&hﬂﬂ)ﬁamthw 142 4—c(>(quiiepm]|43ay1)phewl ) am nocar bonyl ] ph enyl,
4-[ (pyrrolidin ) nqcar | ] phenyl .

4-[ 2- (BOC- net HY ‘i’%ﬂ“r%&&'ﬁ ﬁ\y%@gggﬁﬁ%ﬁ‘ﬂ%ﬂiﬂxad'a&ota YHBPEYY bi per azi n- 1
-yl am nocar bony. i azol - 3-yl ) phenyl ,

AT (5 di ot hyl s Ca et e R gy Y e

4-1(2- d: het hylta-lfﬁ-l(lbemb e}!thbayathlofﬁnﬁmmlw JAut-byadiphaB/t)phet, ( 3- am |

nopr opyl am noc on en

4- F( szIm noet h&é%ﬁ%ﬁéMP g%ﬁh?%lﬂqﬁ@‘ﬁ -YIPheWhi nocar bonyl met hyl phenyl ,

4-[ (4- di et hyl AR YARTJARERIAAMY) MR HEhERpENY!

4-[(4-amincbutyrylamino)methyllphenyl,

15 4-[(4-dimethylaminobutyrylamino)methyl]phenyl,
4-[(2-piperidin-1-ylacetylamino)methyllphenyl,
4-[(3-diethylaminopropionylamino)methyllphenyl,
4-{[2-(4-methylpiperidin-1-yl)acetylaminojmethyl}phenyl,
4-[(4-N-BOC-aminobutyrylamino)methyllphenyl,

20 4-(1-azabicyclo[2.2.2]-oct-3-ylaminocarbonyl)phenyl,
4-[2-(1-methylpyrrolidin-2-yl)ethylaminocarbonyilphenyl,
4-(3-1,2,3-triazol-1-ylpropylaminocarbonyl}jphenyl,
4-(3-1,2 4-triazol-1-ylpropylaminocarbonyl)phenyl,

25 4-(2-morpholin-4-ylethoxymethyl)phenyl,
4-(3-dimethylaminopropoxymethyl)phenyt,
4-(2-dimethylaminoethoxymethyl)phenyl,
4-(3-dimethylamino-2,2-dimethylpropylaminocarbonyl)phenyl,

30 4-[1-(1-ethylpropylpiperidin-4-ylaminocarbonyl)phenyl,
4-(2,2,6,6-tetramethylpiperidin-4-ylaminocarbonyl)phenyl,
4-[3-(2-methylpiperidin-1-yl}propylaimnocarbonyllphenyt,
4-{3-[bis(2-hydroxyethyl)amino]propylaminocarbonyl}phenyi,
4-[(piperidin-4-yimethyl)aminocarbonyl]phenyl,

3 4-(3-methylaminopropylaminocarbonyl)phenyl,
4-(2-methylaminoethylaminocarbonyl)phenvt,



-h yd roxynethyl p h en yl, 15 4-[(4-am nobutyl am nocar bonyl ) net hyl ] phenyl ,
-[ (2- hydroxyet hyl am i nocar bonyl ') met hyl ] phenyl ,  4-{[bis(1
[

d

3
3
Himda hyl ) am no] et hyl } phenyl , {[bis-(2,
3- mwf‘&bfﬁ?%‘]pg? ai hol methy |} phenyl 4. (1 et agol EVERRIBIES
4

_(3-i ni dazol - 1-yl pr opyl ani nocar bonyl ) pfhenyi ,
4- (N-et hoxycar bonyl net hyl - N-nmet hyl am n oca rbonyl)p henyl, 4-(N-eth oxyca
rbonyl met hyl am i nocar bonyl ) phenyl, 3-[(2-1

ZL Egt et ﬁ'y@&%" acﬁ éf@%%ﬁ%&éﬁ%ﬂ?ﬁ?ﬁwenw 4-[(2-d imethyl am

noacet yl am o- 2H- pyrid
H-Q%@Hm%cea:rbbﬁﬂgdr?e@l(

in-1-yl )acet am no] met'h acetyl am i noacetyl am

no) net hyl ] pﬁéﬁﬂyBOCBmeth[/l(ammo)emylammnm@fb@deIeam, no) net hyl ] phenyl . Are
preferably not e?] Phenr}ég \Ma‘u)f nos Et | tiut ed by Het', NHCOOA or
NH C(R3) L yp&a)e B é{alfr"é'&’Pa WVBP f@¥abl y denotes phenyl which is

substTtut edgis. | 3-PBxbHRZoR ﬁg;)@ V\D 2008/ 145243 PCT/ EP2008/ 003550
-15 R3 prefer ab enot es H, net ﬁwa t hy I rrespective of further

substi t uti oh$(3- dﬁmathylammapmbplydlarﬂndeamtoayl)frmth;d}p&myls ple, in each case

|ndependentl of. o anagt - thienyl, 1-, 2- or
3-pyrrolyl 4 ‘«Zd@er{ ylammgeﬁhy{%ggpzy%ony_)%\egh)ﬁ]pﬁneng 5-pyrazolyl, 2-, 4- or
sot hi azel y {CsaftingopyigRaaEabEhylRetnyonghvi b &l S i vi % urt her mor e
10 prb@erab4-1/(21ammbéthylazmhedarbonyﬂ)memyﬂphényl;L 2,4-triazol-1-, -3- or 5-yl,
1- or b5-tetrazolyl, 1,2, 3-oxadi azoI - or -5-yl, 1,2, 4-oxadi azol -3- or
5oyl 1, 3, 42miRpaaibenylroethyiphenyl y | 1,2,4-thi adi azol -3- or -5-yl,

1,2,3-thi adA-T‘(%IQJJImAethQI'émlﬁoﬁfutylamlnocarbonyl)methyl]phenyi,
3-hydroxymethylphenyl,

15 4-[(4-aminobutylaminocarbonyl)ymethyliphenyl,
3-[(2-hydroxyethylaminocarbonyl)methyliphenyl,
4-{[bis(1H-imidazol-2-yimethyl)aminc]methyl}phenyl,
4-{[bis-(2,3-dihydroxypropylyaminolmethyl}phenyl,
4-(1H-tetrazol-5-yl)phenyl,

20 4-(3-imidazol-1-ylpropylaminocarbonyl)phenyi,
4-(N-ethoxycarbonylmethyl-N-methylaminocarbonyl)phenyl,
4-(N-ethoxycarbonylimethylaminocarbonyl)phenyl,
3-[(2-1H-tetrazol-5-ylacetylamino)methyl]phenyl.

25 4-(2-methyisulfonylethylaminocarbonyl)phenyl,
4-[(2-dimethylaminoacetylamino)methyllphenyl,
3-{[2-(2-ox0-2H-pyridin-1-yl)acetylamino]jmethyl}phenyl,
3-[(2-acetylaminoacetylamino)methyllphenyi,

30 4-[(3-formylaminopropionylamino)methyl]phenyl.

A preferably denotes pheny! which is monosubstituted by Het',
NHCOOA or NHCOO[C(R®),]Het'.
35 . L )
Ar particularly preferably denotes phenyl which is substituted in the
3-position by NHCOOA.



3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5-iso 15 indolg , |ndazol yl, 1-, 2-, 4- or 5-benzimdazolyl, 1-, 3-, 4-, 5-,
6- or 7-ber¥B20U8a82A3| yI , 2., 4., 5., 6- or 7-benzoxazol yi;(,:T@PZ“Oafi’”?’“@‘ 6-
or 7- benzi soxazolyl, 2- 4-, 5-, 6- or.14&benzothiazolyl, 2-, 4-, 5-, 6- or
7- benzi sot hi azol yl , 4-, 5-, 6- or 7-benz-2,1, 3-oxadi azolyi, 2-, 3-, 4-, 5-,
6-, 7- or 8-quinolyl, 1-, 3-, 4-, 20 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-,
5-, 6-, 7- or 8-ci nnoI i nyI 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nyI 2-, 7- or 8- 2H- benzo-1, 4- oxazinyl, further

preferably 1, od| X 1 enz oxan- 6-yl,
2,1, 3-benzot hi égrabﬁr 8en(\;~5)te§|H cﬂ:'ég‘yti tg’édmzoxadi azol -5-yl or dibenzo-

furanyl. 25 The het erocyclic radicals nmay also be partially or fully
hydrogenated. Irrespective of further substitytions, Het, Het' and Het2 can
t hus al ;&91 derimeepecm efdanpee sulzstButibnsy ded- Het argl Het’slenotte,-for examt |

2, 5-di hy®Ir o- 2- u tetrah

T 37 d oxol an- 451 1 4asy CaRriPgSReRiRnt SR R, 2573 wyz ¥3. 2 3
-4- or -5-pyrr 2 24. r . i 2- or
3-pyrrolidi nyItﬁléhl lr‘]ahg g*o@*\fqﬁ%v‘ g 2 4 97%”&5023%@9@1 Wé)i-% ;)d(\}rg_zély -2-
-3-, -4- or - —p;tf a25+q1da,zotydat&-ahydrrb—lSc}xazeBd Dr4- dr@ajzrmazmiylyB- 4 or 5-
14d|hydro 1- p -3-, -4-,
5 35 or -6-pypP %Nﬂzo'ﬂ %. 3 0f§3/V6&dYE2p4% % BTéyﬁyr 8‘”@ fU'c‘sfﬂe"E“%r phol i nyl ,
tetrahydt®m- 2- r | .41 o] I diz0 - or
-5-yl, hexahy rrgfé?b®1%%9?érz-62¥ yﬁ%‘gz ! ¥%”%ér;1(aa liro-3 §9B-X§-1 9‘3- or
-5-pyri m di nyl5-tetrgzalyl, b2 30!@12@@!84—]&55%3 PCH- EMGSGSIGID&&BS yl-1.8,4-

i perazi nyl, tetrahy , -3-, z4-, -5 -6-, -7- 0

U nol 1 | ARl of ray dhpA thiadazal 3 of 53], 1.3 3 hiaglazal 4! or %oy

or - 8-i soqui nol _

3, 4-di hydro-2 b%n%qu(?%'gﬁag)( 1nyl ur?herm)l‘e pre0 gngP)yl 430r5 IS0

met hyl en'agdi oxmpheﬂgrylmda”zowm’en Izylcert&di batphadazolyl213-3et y ber@sdirakpehzgphenyl ,
3, 4- et hyl enedi oxyphené 3. 4- (d|f| uor onret h%/,I ened| oxy) pheny
di hydr obenzof UMARZEYL, dr. 4. bt. 6-Br I-penzaxgrelh cécy‘)rﬂ‘lé?%ﬂz's&ﬁ(aé@lé’b 3, 4-
di hydr o- 2H 1, 5; benzodko i ,frh

di hydr obenzofﬁzragylzé) §', é'?g'ib%ng?toh? -oib?uﬁan@l 6" §FZD[{(?‘?% %,8 gxo TH

qui nazol i nyl, e, @ﬂbémﬂ&c,rnewmw,lz | 2- 01052 683 mdskystquw,oxazao,wl, 2, 3-

5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or

20 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 8-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yi, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-yl or dibenzo-
furanyl.

25 The heterocyclic radicals may also be partially or fully hydrogenated.

Irrespective of further substitutions, Het, Het' and Het? can thus also
denote, for example, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-,
-4- or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxotan-4-yl, tetrahydro-2- or -3-

30 thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2 5-dihydro-1-, -2-, -3-, -4-
or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazoiyl,
1,4-dihydro-1-, -2-, -3~ or -4-pyridyl, 1,2, 3 4-tetrahydro-1-, -2-, -3-, -4-, -5-
or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyt, 2-, 3- or 4-morpholinyl, tetrahydro-

3 2-, -3- or -4-pyranyl, 1. 4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-,
-3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-



di hydr obenzi m dazol yl, 1, 3-di hydroi ndol e, 2-oxo-1, 3-di hydroi ndol e or 2-
0x0-2, 3-d ihyd robenzi mid azolyl. 15 Het preferably denotes a nono- or

bi cycll het er ocycl e havi ng 1 to 4 N, 0 and/ ichis
m)nosubg\%vlat ut eéls%g’ (Alk)gB or Are. articularly pr g%%ﬁﬂ%gﬁ%t es

t hi azolyl, thi enyI pyridyl, oxadi aon 8 benzo-1, 2, 5-t hi adi azol yl or
benzo- 1, 3-di oxol yl, each of which is m)nosub- 20 stituted by (Alk)gB or Are.
Het' preferably denotes piperidinyl piperazinyl oxadi azol yl, thiazolyl,

]:Lu;)z/gbl cwﬁn r%zngﬁ/lrﬁ%{%,an@rahyﬁl az'ol-y'l’ S _;g '?ll p-yr¢,ﬂ8§% ”PQ’I’

di hydroi m dapod ylietrbAydrz @l ¥a- -32E4-255py64, d?“dr* -8- i@bﬁu%@l@' 3-8 Bdazi nyl,
benzi mi dazol yI,” benzotri azol yi , i ndol yI , benzo-1, 3-di OXOlaéa i ndazol yl or
benzo- 2, 1, 371 6 &d3 4z&ihytiro-2Hdenso- Whraazinyl, furibapsere preserably dno-, di -

o RSN e Bl B,

pi per aZI nyl phémads aZ@twlenedtdwaﬁ@hw 3 4f—ééﬁﬂﬂoroH@tﬁ\ﬂéhed|©W)rpﬂbh i, 2yv3-,

di hydr ooxadi azonI pyfr nyl, 1-aza- bicyclo 2] octanyl, triazolyl,
mor phol i nyldlhymmbwrandi rw(ﬁ wi &w&zoxqmet rnaattmw)phgmyi OZHJWBHdl nyI

benzo- 1, 5 bl PP Reenadiiapisn 8h oy RV 8RA0Y Z3ch Ut wni ch i s

unsubsti t ut i ] 2008/ 145243
her Epp00s SHydioL® 'i?gur?%zz X ?FRX?FH 2(%635&% %324 E‘ o2 dro-YR. (car bonyl|

oxy?eﬂid bvmﬁnazmydé]mcblsydﬂobaazmmom DORGI2, Mymebe?mxaltmggrbap may be
repl aced by es an u Sti e no- or

bi cyclic ar@ﬁﬁé q?%tm'gg?ewﬁélé Mr‘%@gdﬁéé %inamrﬂ S s, Het 2
art'clarl nzi m dazol I ben otriazol yl, ridinyl,
ol yl xooéegg{h?goxo%ﬁl% mgg; & “en “-thiadia AT

i ndol yl, benzo-1 , olyl or benzo- 2,1,3-thiadiazolyl. 10 Hal
preferably denotes F, O or Br, but also |, particularly preferably F or O.
15 Het preferably denotes a mono- or bicyclic aromatic heterocycle having 1

to 4 N, O and/or S atoms which is monosubstituted by (Alk),B or AP
Het particularly preferably denotes thiazolyl, thienyl, pyridyl, oxadiazolyl,
benzo-1,2,5-thiadiazolyl or benzo-1,3-dioxolyl, each of which is monosub-
stituted by (Alk),B or AP,
20
Het' preferably denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyt, furyl,
thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyi, 1-azabicyclo[2.2.2]-
octanyl, triazolyl, morpholinyl, imidazolyl, dihydroimidazolyi, tetrazolyl, 2H-
25 pyridinyl, pyrimidinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl, each of which is
unsubstituted or mono-, di-, tri- or tetrasubstituted by A, OA, OH, Hal, B,
(CH2),0B, COOA and/or =0 (carbonyl oxygen).

30
Het' particularly preferably denotes piperidinyi, piperazinyl, oxadiazolyl,
thiazolyl, furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl, 1-aza-
bicyclof2.2.2]octanyl, triazolyl, morpholinyl, imidazolyl, dihydroimidazolyl,
35 tetrazolyl, 2H-pyridinyl, pyrimidinyt, pyridazinyl, benzimidazolyl, benzotri-

azolyl, indolyl, benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
each of which is unsubstituted or mono-, di-, tri- or tetrasubstituted by A,



p preferably denotes O, 1 or 2. 15 In the formula | O 20 NRR R NR3 25
the radical -CHR2R3 very particularly preferably denotes 3-ethoxycarbonyl -
ani nobenzy|¥ O?Pﬂsb‘da‘féut the inventi on al | radicals whi chPSE/c,El‘J’FO #19?35";'{ han
once may be identical or different, i.e.t7re independent of one another. 30
The conpounds of the formula | may have one or nore chiral centres and can
therefore occur in various stereoisoneric fornmns. The fornula | encom passes

all these forns., 35 Accordingly, the i,nvention relates, in particular, to
the conpounds (EHAMYR hokGHERO(CH)@R @ndder $Q4carbenyl &¥yaens sai d radi cal s

has one of th f 0 EP2008/ 003550 -18 neani ngs

i ndi cat ed abo%ﬁé%oﬁeagggﬁ\ég& 'ggﬁfﬁgggﬁ’ﬁ% npounds may be expressed by the
foll owi ng sub-{ieeradm&H grdup may behieplhcedByNOOOAt he for- mula | and in

whi ch the radicals not designated in greater detail have the neaning

i ndi cated for the forrrula |, but in which 5 inla A denotes unbranched or

br anched® al kyl atons, i.n i 7 H ato | aced b
OH, F 10 an)(;/ nf%gémyglenp}ew EHS%%%Et%“w% lﬁsarﬂék?%ﬁ@e?ﬁ)epl acedy
by 0, or 15 cgf@b Sledadtilg Nayung, G-ahdlores @fdnhsi N | b Ar' denotes phenyl which
i S nonosubsti t ut ed by ﬂ k) gNR2CO- B, (Al k) gNR2SOm B, (Al k) gCONBB'

Het partlcularly preferably denotes benzimidazolyl, benzotriazolyl,
pyridinyl, indolyl, benzo-1,3-dioxolyl, indazolyt or benzo-2,1,3-thiadiazolyl.

10
Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.
p preferably denotes 0, 1 or 2.

15
In the formuia |

yZ O
20 X, N R? |
rRi- N \]/
R3

{ o5 the radical -CHR?R?® very particularly preferably denotes 3-ethoxycarbonyl-
aminobenzyl.
Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

30 The compounds of the formula | may have one or more chiral centres and
can therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.

35 Accordingly, the invention relates, in particular, to the compounds of the

formula | in which at least one of the said radicals has one of the preferred



20 ALkSOMBB', (Al k)gO B, (Alk)gNBB" or (Alk)gB; in Ic Het denotes nono- or
bi cyclic aromatic heterocycle having 1 to 4 N, 0 and/or S atons which is
nonosubstituted by (A k)gB or Are; 25 in Id Het denotes thiazo t hi enyl
pyridyl ,WOxRa 233yl | benzo- 1, 2, 5-thi adi azolyl or benzpﬁTIF%Z”W@é&W each
of which is nonosubstituted by (A k)gBgar Are; 30 in | e Are denotes phenyl
whi ch i s nonosubstituted by Het', NHCOOA or NHCOO(C(R3)2]pHet'; 35 in If
Are denotes phenyl which is substituted in the 3-position by NHCOOA, WO
2008/ 145243 PCT/ EP2008/ 003550 -19 in I g Het2 denotes an unsubstituted nono-
or bicycl i cmaeoimgsi iadidaéecéabowl@rha\nra@rr:edgrompsd,of@omnmmdsSnay@ms; 5inlh

benzo- 1, 3. CPERERSP by aasSlaning SoBRBtBeatofi: whickkanger f fid forpe,
denot es pi pﬁlru'léil ﬁﬁg in W e r@él calé’ﬁ@fjdé’éghﬂﬂed ik @'ré’ét@? Yktaifl e thet hi enyl,

pyrrolidinyl, I 00X |azo y pyri di nyl 1-azabi cycl of 2. 2. 2]octanyl
triazolyl, nmelaphtg md;dated fordhe fawhyih, |, Uuih:yndn!mch*n dazol yl, tetrazolyl,
2H pydi di nyI pyrim- dinyl, pyridazi nyI benzi m dazol yI benzot ri azol yl,

i ndol yl , benzo- 1, 3- dloonyI i ndazol yl or benzo-2,1, 3- thladiazolyl 15 each
of V\/mchls subgti t ut edy n 11 ed byA
o o Hal mqa %HZ) by u‘ﬁb rﬂiheii o %rgp%ﬁe@%ﬂ@?ha%\?si 8‘{% }

denot es unbranched or br aathey aI kyI ene haV| ng 1-6 C atons, in which 1 7 H

atons may be replaced by OH F, n and/or .in one or two
CH grou)p/)s may Ee Y in'which 1a7g{atoms may erepléce y%)q-l F

10 and/or Cl,
and/or in which one or two CH; groups may be
replaced by O,
or

15 cyclic alkyl having 3-7 C atoms;

inlb  Ar’ denotes phenyl which is monosubstituted by
(Alk);NR?CO-B, (Alk);NR*SO,-B, (Alk),CONBB',
20 AlkSOnNBB', (Alk);O-B, (Alk);NBB' or (Alk)qB:;
inlc  Het denotes mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is monosubstituted by
(Alk)4B or Ar%;
25
in id Het denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo-
1,2,5-thiadiazolyl or benzo-1,3-dioxolyi, each of which is
monosubstituted by (Alk),B or Ar’;
30
inle AP denotes phenyl which is monosubstituted by Het',
NHCOOA or NHCOO[C(R®),],Het';

inlf AP denotes phenyl which is substituted in the 3-position by
NHCOOA,;

35



25 replaced by 0, or cyclic alkylene having 3-7 C atons; 30 in Ik A denotes
unbranched or branched al kyl having 1-10 C atons, in V\/m ch 1-7 H atons may
be repl aced"By?®14%d?or d, 35 and/or in which one or tV\BC'E’fﬁﬁz"QWB‘{?ﬁ%" may be
replaced by 0; WD 2008/ 145243 PCT/ EP2008/9003550 -20 in Il Al k denote
unbranched or branched al kyl ene having 1-6 C atonms, in which 1-7 H atons
may be replaced by F and/or d, 5 and/or in which one or two CH2 groups may
be replaced by O; in LmR denotes Ar' or Het, 10 R2 denotes Ar 2 or Het?2,
R3 denotes H df 19 Aleténot eslanstesar Neaubstituiesonag- ar Rigvclisamomatic- 10

ahi ch’ one o two O Srﬁuﬁiﬁﬁiﬂ?iﬁ LA P20 2R R 2ot e unor anche

or branched al kyl ene having 1-6 atons, in which 1-7 H atons may be
repl aced by F and/ or ¢, and/or |n whi ch one or two CH2 groups nay be
repl aced5 25 by llp, Het denotes benzimidazolyl, benzotriazolyl, pyridinyl, indolyl,

benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,

inli Het' denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyl,

furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyi,

10 1-azabicyclof[2.2.2]octanyl, triazolyl, morphaolinyl, imida-
zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazoly!, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,

15 each of which is unsubstituted or mono-, di-, tri- or tetra-
substituted by A, OA, OH, Hal, B, (CH,),0B, COOA
and/or =0 (carbony! oxygen);

20 inlj Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
in 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
25 replaced by O,
or

cyclic alkylene having 3-7 C atoms;

30 inlk A denotes unbranched or branched alkyl having 1-10 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH. groups may be replaced
by O;

35



Ar' denotes phenyl which is nonosubstituted by (Al k)gNR2CO B, (Al k) gNR2SOm
B, (Al k)gCONBB , AIkSOMBB , (Al k)gO B, (A k)gNBB' of (Ak)gB, 30 Are
denot es pluezwgdnashixch i s nonosubstituted by Het', NHCOORCTDEP2008/003550

NHCO C(R3) 2] PHet ', Het denotes nono- _ep bicyclic aromatic heterocycle
having 1 to 4 N, 0 and/or S atons which is nonosubstituted by 35 (Al k)qgB
or Are, Het2 denotes an unsubstituted nono- or bicyclic aromatic

het erocycle having 1 to 4 N, 0 and/or S atonms, WD 2008/ 145243

PCTI EP2008/ g0B550 Alk 21 Heuend@mmn@h@@br@rawdhecmnaﬂénélhawln teadi azol yl,
thiazolyl, furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,
1- azabi cycl o[ 2. 2. 2] oct anyﬁt0m$,l azol yl, m)rphol inyl, imda 5 zoI yl,

di hydr oi m dazol yl, tetrazolyl, 2 y. i.n i nyl,
benzi m dazol yl , benzot ri azol y,n HWﬁf %g&ﬁgﬁ%&ﬁ% rﬁﬁé&%@ﬁ?hgg’im yl or
benzo- 2, 1, 3- t hi adi azol yl, cleach of V\:hl chis unsubstltut ed or nono-, di-

tri- gr tetra- substltuted by A, OA OH, Hal, (CH2), 0B, COQA 10 and/or =0
(carbonyl oxygen), B, B eadforin MMEQ@%mMO&HM@U@ﬁ@ﬂmebe replased

(Al k)gHet', (A k)gN(R3)2b gjbd k) gOR3, (Al k)gSQ2A, (Al k)gCH(OR3)CH2OR3, R3,
(Al k) gCO OR3 or (Al k)gCoO y 'N(R3) 2, where an NH group may al so be repl aced
by NCOOA or NNC(=0)R3, Hal denotes F, d, Br or I, 20 mdenotes O, 1 or 2,
n denotes 1, 2, 30r 4, pdenotesO 1, 2, 3 or 4, inlIn R denotes Ar' or
Het, 25 R2 irelmot eR Are’ or denotes Ar' or Het

10 R? denotes Ar® or Het,
R denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atoms,
15 in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
by O,
Alk denotes unbranched or branched alkylene having 1-6 C
20 atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
25 by O,
Ar' denotes phenyl which is monosubstituted by
(Alk);NR?CO-B, (Alk);NR*SOn-B, (Alk);CONBB',
AlkSOnNBB', (Alk);O-B, (Alk)qNBB' or (Alk)¢B,

30 Ar denotes phenyl which is monosubstituted by Het',
NHCOOA or NHCOO[C(R*),],Het',
Het denotes mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is monosubstituted by
(Alk)4B or Ar%,
33 Het? denotes an unsubstituted mono- or bicyclic aromatic

heterocycle having 1 to 4 N, O and/or S atoms,



R3 denotes H or A, A denotes unbranched or branched al kyl having 1-10 C
atons, 30 in which 1-7 H atons nmay be replaced by F and/or d, and/or in
whi ch one oWORBI@FR43gr oups may be replaced by 0, 35 Al k PEEFFRMS/00HE? anched
or branched al kyl ene having 1-6 C atons,2W0 2008/ 145243 PCT/ EP2008/ 003550
-22 in which 1-7 H atons nmay be replaced by F and/or ClI, and/or in which
one or two CH2 groups nay be replaced by O 5 Ar' denotes phenyl which is
nonosubstituted by (Al k) gNR2CO- B, (Al k) gNR2SOm B, (Al k) gCONBB'

Al kSOMBB' , (Al k) gO Bet'( Al k)@sNBBés prperidinky) quevazBmitecmadwqdm;eMmﬂzqu chis

?ﬁ?giglbilt I t'ltj}]iegn;)%/, HS;ri dyI10 NH%@I R/M”O%g(ﬁzﬁéoﬁa‘{s’ﬁ?%}g‘egfﬂﬁ?‘w*or
benzo- 1, 3-di oxol yt, each of ywaghic ??Pg;g%gﬁ i fr}étz% !Woﬁ;ﬂ fal’?:irﬁi@aAre, 15

Het 2 denot es benzi m dazol yl, benzo ,

benzo- 1, g di oxol yl, indazol yzolwr dﬂngdzmn'mja]zdwuﬂeitradowk(ﬂfi/-pyrldlh&lt pydeRot es

pi peridifyl, piperazinyl, ox zol aza t hi e I
pyrrolidinyl, dihydrooxadiaz Py'aPVB 4"8 ‘Fnz'”ﬁ@zflgzé‘?ﬁ E‘?%-‘[é B9Vbct anyl |

triazolyl, rmrphollnyl imd | -2 £BIR ol
2H-pyridinyl, pyrim - d| nyl , @%@ir?g?z?'gg?iwbenm rﬂ%azo ? Eer;[zc???ﬁegzyo lyl,

i ndolyl, benzo-1, 3-di oxol yI eacmawbichlis ansbiesttoted, dr, rﬁoniﬂ adi grairyietra- each
of which Ts unsubstituted or onetea®y s OA O HAICE foH.).08, cOOA
10 and/or =0 (carbonyl oxygen),
B, B each, independently of one ancther, denote (Alk)qut1,
(Alk)gN(R®),, (AIK),OR®, (Alk);SO:A,
(Alk);CH(OR®CH,OR® R® (Alk);CO-OR® or (Alk),CO-
15 N(RY):.
where an NH group may also be replaced by
NCOOA or N-C(=0)R?,

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;
inin R’ denotes Ar' or Het,
25 R? denotes Ar* or Het?,
R® denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atoms,
30 in which 1-7 H atoms may be replaced by F and/or
Ci,
and/or in which one or two CH> groups may be replaced
by O,
35 Alk denotes unbranched or branched alkylene having 1-6 C

atoms,



25 substituted by A, OA, OH, Hat, B, (CH2),0B, COOA and/or =0 (carbonyl
oxygen), B, B each, independently of one another, denote (Al k)gHet'
(A'k)gN(R3) 2, (Atk)gOR3, (Al k)gSQ2A, 30 (Al k)gCH(OR3)CH2OR3, R3,

( Al k) gCO¥ORBISHMSIIAl k) gCO- N(R3) 2, where an NH group mayPQ@IVERROHEIBES aced by
NCOOA or NNC(=O R3, Hal denotes F, Cd_,28r or I, 35 mdenotes O, 1 or 2, n
denotes 1, 2, 3 or 4, W) 2008/ 145243 PCT/ EP2008/ 003550 -23 p denotes 0, 1,
2, 3 or 4; and pharmaceutically usable derivatives, salts, solvates,
tautomers and stereoisoners thereof, including mxtures thereof in all
ratios. 5 The conpounds of the whichni-AH atoms edayde replatedt by rgamdiberi al s for
their preparation are, 8 addi tion, prepared by nethods known per se, as
described in the literaturk (for exanple in the standard works, such as 10

Houben- Wyl , Met hoden der?}%,ﬁam@ ﬁ%r@‘@ﬂv@o gjg p?‘cé@faﬁ \|Sced

Chem stry], Georg-Thiene- ag, Stuttgar er reaction
condi tions which are knowy @nd suitable for the said reactions. Use can
al so e nmade here qf variants known e which menti oned here 15

e no
in greater detailAl The st@8MGt ﬁﬁpgﬁﬁﬂ 'ﬂ'&g '%fmtr}?é“ ?‘Mﬁ%@yll and 111 are

generally known. |If they o, CQ?N pared by
nmet hods known per se. A?‘ﬂeNgyglﬁdaz nofies ofd"ﬂ %("?‘gﬂ‘rm BR: used are, if

not comercially avail abIRIkSWB'I KA(IkMCD—BaI(Atﬂ)JNBBm AH{)&B)d of W J.
Coates, A MKillo Synt hesi s, 1993, 334-3 n&Hunds of the formula I
can preferably befbbt ai néi?ﬂﬁfe’P@Béf'V'dﬁh'&hé%monﬁubé by Hied fornula 11

with s conpound of the ToyfiiGoh!drNHCOOIC(RYJHet',

Het denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo-
1,2,5-thiadiazolyl or benzo-1,3-dioxolyl, each of which is
monosubstituted by (Alk)qB or Ar*,

15 Het? denotes benzimidazolyl, benzotriazolyl, pyridinyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,

Het' denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyl,
furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridiny,
1-azabicyclo[2.2.2joctanyl, tnazolyl, morpholinyl, imida-

20 zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridiny!, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
each of which is unsubstituted or mono-, di-, tri- or tetra-

25 substituted by A, OA, OH, Hal, B, (CH;),OB, COOA
and/or =0 (carbonyl oxygen),

B, B' each, independently of one another, denote (Alk)qut1,
(AIK)N(R®), (Alk),OR®, (Alk),SO-A,

30 (Alk);CH(OR®)CH,0R®, R?, (Alk),CO-OR® or (Alk),CO-
N(R’)z,

where an NH group may also be replaced by
NCOOA or N-C(=O)R?,

Hal denotes F, C|, Bror |,

m denotes 0, 1 or 2,

35

n denotes 1, 2, 3 or 4,



In the conpounds of the formula Ill, L preferably denotes C, Br, | or a
free or reactively nodified OH group, such as, for exanple, an activated
ester, an Wﬁiz%iﬂdgﬁ“éle or al kyl sul fonyl oxy having 1-6 C aPekEPEEBEISEFGDI v
met hyl 30 sul fonyl oxy or trifluoronethylsag fonyl oxy) or aryl sul fonyl oxy
having 6-10 C atons (preferably phenyl- or p-toly(sul fonyloxy). The
reaction is generally carried out in the presence of an acid-binding 35
agent, preferably an organic base, such as DI PEA, triethylamne, dinethyl-
ani i ne, pyridine orpquinol idenotey002008/3la6243 PCT/ EP2008/ 003550 -24 The
addition of an alkali or alkaline earth netal hydroxi de, carbonate or

bi carbonate or another salt of a weak acid of the alkali or alkaline earth
metals, pref eral phaimAiRa|y [batie derilhtiid, SaHs) QivABS SEuBmERYard So be
favourabl e. 5 Depending on the conditions used, the reaction tine is between
a few ninut esstaredisomeesytheradfeinchaiing ondurmspibestafrie ailsatiet. ween about - 30
and 1409, normally between -10 and 90, in particul ar between about 0 and
about 700. 10 Exanples of suitable inert solvents are hydrocarbons, such as
hexane, petr Ve : \ :

hydr ocar bons, Of%gaﬁﬁ??%th gls?ﬁpgef@gt uﬁ!&ﬁ'ﬁ@%ll%t-hgi ééﬁﬁ@?o@%@%!e%i%%n
tetrachl ori de,prephration drer in addition,preparest hhanethed<bihols pessehasis net hanol ,

et hanol , isopropa 15 nol, p-propanol, n-butanol or tert-butanol; ethers,
such as di et h)}féjsé’f'ﬁ@g,m]”aﬁ F@g"ﬂf"g?p pr @1“'1‘1’@!5’{:‘]3' ndoe f WYOLKS.(SHIB)3%r  di oxane:
| ycol etthers, %,%},_ e St i SRARE Qer,

gt %yl ene ¢l ycoﬁ'é |rre'?ﬁ?/¥l’ Meét%]er (%‘%’é‘?@ﬁ%@ﬂgg%@e@ﬂ%ch asag%tqeﬁlg or

but anone; am delsemisigf) GeclPThieatcaverag, Siutghltytadet piecide wider reaction
di et hyl formam de, (DMF): nitriles, such as acetonitrile; sulfoxides, such
as di met hyl sfansidons whick@re keawband switahle ferdhe saihsariops dds@isansuch as
formc acid or i i A [ r
ni t robenzene; aéér?@%srﬁaglgjg%r%gf g%’ﬁ@rﬁggbgﬁﬂ%e%,e @ﬁﬁﬂlaiélﬂ]r gb{io;' bﬁgr}geégd
sol vent sy 25 Rargriéster aetgir ef erence is given to acetonitrile, dichloronethane
and/ or E}\ﬁ:

The starting compounds of the formulae Il and lit are generalty known. If

they are novel, however, they can be prepared by methods known per se.

20 The pyridazinones of the formula Il used are, if not commercially available,
generally prepared by the method of W. J. Coates, A. McKillop, Synthesis,

1993, 334-342.

Compounds of the formula | can preferably be obtained by reacting a com-
25 pound of the formula !l with a compound of the formuta Hl.

In the compounds of the formula I, L preferably denotes Cl, Br, | or a free

or reactively modified OH group, such as, for example, an activated ester,

an imidazolide or alkylsulfonyloxy having 1-6 C atoms (preferably methyl-
30 sulfonyloxy or trifluoromethyisulfonyloxy) or arylsulfonyloxy having 6-10 C

atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out in the presence of an acid-binding

35 agent, preferably an organic base, such as DIPEA, triethylamine, dimethyi-
aniline, pyridine or quinoline.



It is furthernore possible to convert a conpound of the fornula | into

anot her conpound of the fornmula | by converting a radical R2 into another 30
radical R2, for exanple by reducing nitro groups to am no groups (for

exanpl e WO 2p8sd6Ynat i on on Raney ni ckel or Pd/ carbon iRETAPZOMHER08590] - vent,
such as nethanol or ethanol) . Furtherppre, free am no groups can be
acylated in a conventional manner 35 using an acid chloride or anhydride or
al kyl ated using an unsubstituted or substituted al kyl hali de,

advant ageously in an inert solvent, such as di WD 2008/ 145243

PCT/ EP2008/ DR 38@ition25F arhbibeh e tliatioe @arfiHRetal iytooxidey daneopatesemce of a
base, such as triethyl yridi ne, es between -60 and
+300. The c@ﬁﬁmeéfaﬂﬁrkqu@?ﬁmfé wegkacid St the Al koA KeRe AR by

l'i berating | [ in
particul ar m@dérlgWgﬁ%@ﬁ%ﬁc&aﬁ&ﬁﬁ%g@ﬁﬁlnﬂ%@%& g':‘/g%rsg%méﬁ aérsf%ﬂ)"r% b'r%ryxatt erials
for the solfagbymitgeor hydrogenolysis are those 10 which contain

corre‘épondl ng protected am no and/ or g %%(ﬁ/l roups |nsteag of one or nore
free amino Qﬁﬂ?'@@'“ﬁ)ﬂﬂw nghitigissuseg, & toN" Mg dePaRTRan 8 8y an

ar no- pr ot e, e B 8UH B 9AC Sorh ErAAEPOIIBShvedh Aot 360Bhof

exanpl e those ain an HR group

(in which R40°% narmanv betwaer! el iangl mbuppalftmulaemnwéen aBoGt Ot afBZ) i nstead
of an NH2 group Preference is furthernore given to starting materials which
carry a 20 #BHA| - protecting group instead of the H atom of a hydroxyl

g1 ou101 O EEAHR AR MR ARHELIR bAI B AR By s fifeontai n an

R' O phenyl I's a protecting gr 'nstead of a

hydr oxy- pf‘;%’(b’dlelﬂ‘rpéther?&rizbnestcﬂuérﬁe @omehéecmcrn@tealmmbwrboné i denti cal
or different - protected am no and/or hydroxyl groups to be present in the

nol ecul e ofsudheastriphioragthyigne, r2-gichlermo hﬂﬂe?ptc@f@j‘t {etgchlasidss cplasgent are
different 1 om 96 ABRYAEankNSkonR L TR MeBRAGT difarhioRYBHhsL

sel ecti vel
15 nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethy! ether,

diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such

20 as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQ); carbon
disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

25 Particular preference is given to acetonitrile, dichloromethane and/or DMF .

It is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting a radical R into another

30 radical R?, for example by reducing nitro groups to amino groups (for
example by hydrogenation on Raney nickel or Pd/carbon in an inert sol-
vent, such as methanol or ethanol) .

Furthermore, free amino groups can be acylated in a conventional manner

35 using an acid chloride or anhydride or alkylated using an unsubstituted or

substituted alkyl halide, advantageously in an inert solvent, such as di-



The term "am no-protecting group” is known in general terns and relates to
groups which are suitable for protecting (bl ocking) an anmino grou agai nst
chem cal rd¥2#P8A4524but are easy to renpve after the desi PEUERIYMBSATCal
reacti on has been carried out el sewhere-i28 the nolecule. Typical of such
groups are, in particular, unsubstituted or substituted acyl, aryl,

ar al koxynet hyl or aral kyl groups. Since the am no-protecting groups are WD
2008/ 145243 PCT/ EP200S/ 003550 -26 renpoved after the desired reaction (or
reaction sequéhapmeathane of ik, and/ordn e presengedi & bases sHeb asrttiethal-;

however, preference is given.to {ho hav- I.n ~ iJh.particular 1-8,
carbon at ons. '@8t°éﬂ¥r'%§l%|at2;?’8@%‘3%‘1?'?33’8%’88%aé%é%gt" d in the broadest

sense in connection with the present process. 5 It includes acyl groups
derived fromaliphatic, araliphatic, aromatic or het- erocyclic carboxylic
aci ds or_ sul f diieccempasndsatithe formuata i can turtheamiesx e abiained ply liberating

o st oupe nheRYRIBRF Bl dL ARRS R R B A R "

aral kanoyl , sughyasydebgewdigast yl; aroyl, such as benzoyl and tolyl;
aryl oxyal kanoyl, "such as POA; al koxycarbonyl, such as nethoxycarbonyl,

et hoxycar bonyl, 2,2,2-trichl oroethoxycarbonyl, BOC and 2-i odoet hoxy-
carbonyl ; aralkoxycarbonyl . such a Z (i carbobenzoxy" 4- met hoxy 15
benzyl oxycar bagEELS AR MK BIS farI0F covSrS RE AV YRboly e At
Preferred am Rghigh ebRGin BEIrESSRANG P FotBEledadflin dnd/buRjdIBkRyreussZ.  Fnoc,

benzyl and acetyl. 20 The term "hydroxyl-protecting group"” is |likew se known
i n general ternsteadof onelaitragret free) avuns andiashydrexys grawpis| preferably ot ecting a

hyd | inst chemi cal. tj . _but. t th
dusi rot  ohentaosE Lk ¢4 AR EPHRGT CEeITG I IR oA A H aoT B el o
Typical of syghnN AHRH f%fr%x*aggplé‘ urt‘\ﬁﬁi&hi nﬁlﬁf!%;qoirﬁwutael‘?bﬂf cﬁhle“ tuted

aryl, 25 aral kyl or acyl grou hernore al so a groups. The nature
and si zeg of téie anyHEX gropp dhedhichh&’ ¢r e psnino-rotectiog gooup, fei exampleey ar e

roterence i S8 i #0 GRBRsLSA NG SFod,  m particul ar 1-10, carbon
atons. Exanpl es
Preference is furthermore given to starting materials which carry a
20 hydroxy!-protecting group instead of the H atom of a hydroxyi group, for
example those which conform to the formula I, but contain an R"O-pheny!
group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-

pheny! group.

25 it is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they
can in many cases be cleaved off selectively.

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

35 chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are, in particular, unsubstituted or substituted acyl, aryi,

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



30 of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl,
benzyl, p-nitrobenzoyl, p-to)uenesulfonyl, tert-butyl and acetyl, where

benzyl amghadoefifs2lisityl are particularly preferred. The SODHP68LPSSSHN
aspartic acid and glutamc acid are prgferably protected in the form of

their tert-butyl esters 35 (for exanpl® Asp(OBut)). WD 2008/ 145243
PCT/ EP2008/ 003550 -27 The conpounds of the fornula | are |iberated from
their functional deriva- tives - depending on the protecting group used -

for exanpl e (W$iRBd P9 dBSIrES redANLREER U RINsditichde) tReP tyRERRA! OFi C

acid, but also using other 5 strong iInorganic acids, such as hydrochloric
aci d or sul fsire aredfurtttermbrerngt crocparavesarppreféiencads divenstodhoss hav-

trichl oroaceti ﬁ ci.d, or sulfanic aci%s, 03 as ,benzene- or
bt ol uenesuMbiAD. de paricHAT TrBesaitde o Thade(noRaN OTPHEY 8 feiSrent i s
possi bl e, byl ypstBoY gﬁkﬂ@%%d&%@%@ din @Hﬁe%'ﬂbﬁ S\n!:iﬂP{hFe agént’ﬁﬂic%s re

prefemably organic, for exanple carboxylic aci suc acetic 10 acid,
et hers, suclit iasludesragyy dronfpsrdarived frhradipbatia rardishatiy enoraatiObF het-

Al Conol o, s GERONEIC FaRaP SCEREBICBHC PEgDy BB PA R M Xt ur es. of
t he above- ' ' | erably 15
used in exggggbﬁm%ﬁ%@@xggﬁpgwﬁ B?ﬁ%‘@‘ﬁé@'%ﬁgmﬁ%ﬁfﬁfgf gﬁ‘?ﬁii c acid is
pref erabl y pedof sudthacyl groupd are alkanhoyleswdh as atcietyl gorbpicmytiard@®% per chl ori c

acid i@ the ratio 9:1. The reaction tenperatures for the cl eavage are
advant dgeouSUysk av@kaneosHchhas pRaeaYasetyk @royr sveh ﬁ‘éltbFnEEYlvﬁ{% oM. 20 and

30 (roomte TherBCp for
exanpl e, pr é%é&#@ﬁ%%w’ gc]'fceaved 0 ,;Elﬁ%x%érbw,i%f&ﬁi%ﬁg% t 5@@(‘)? usi ng
appr oxi mat eleyhdkycartovy! HOR, 2-tichlivsethexatarbbnP) BGD dntilteidddath@neup can be

cleaved of f using 25 an approximately 5 to 50% sol ution of dinmethylam ne,
di et hyl ani néagonyhi asaloxyeibpayperchas GBA ¢ carprbanzoxy’), 4rBaHax¥- enpl oyed to

oot th ! . "] o . | . oy ine.
They dbe or baleNBsRrBgaRa CWese: AREanTaalbrdfsitn &8 Mo EbP Sp8 e YEA") "Tov,
t hi ophenol , Préferdd@mind-pibtedirggroubeidtg BOEarOMef furticrmaeICBAe said am no

acids; on use of TFA / anisole or
Fmoc, benzyl and acetyl.

The term "hydroxyl-protecting group” is likewise known in general terms
20 and relates to groups which are suitable for protecting a hydroxyl group
against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted aryl,
25 aralky! or acyl groups, furthermore also alky! groups. The nature and size
of the hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
30 of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyi and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-buty! esters

35 (for example Asp(OBut)).



TFA | thioanisole, only the trityl group of H's, Asn and G n is cleaved off,
35 whereas it renmains on the Cys side chain. The Pbf

(pent amet hyWBeRBIEany|1 ) group is enployed to protect Ar§CTEF2H08/003560 3y ed
of f using, for exanple, TFA in dichl oromf2thane. WO 2008/ 145243

PCT/ EP2008/ 003550 -28 Hydrogenol ytically renovabl e protecting groups (for
exanpl e CBZ or ben- zyl) can be cleaved off, for exanple, by treatnment with
hydrogen in the presence of a catalyst (for exanple a noble-netal catalyst,

such gls pal : a- I Be gpinpounds s the tsnyila | are Bbeyajasbirem thgirfunetional gsrya-
oxaml e b cories ~ 88bEnaE dMRRIHB UARNE  fof RBITRICURG SRy e 11

hydr ogenol ysi sadids, @aeitageoushansingd Foubr pérchiorieddd Wi sldetivmgotagout 0 and
100 and pres 10 sures between about | and 200 bar, preferably at 20-30 and

1-10 bar, Hyd¥EhBoygaRc geidsheuciBas diygnshiariccaed or welfuric agid, sitangl e, on 5

to 10% $9d/Ci h | ' |.um. f e, (i nst f rogen) on
a1 et harOPBr Ao sdle A S BTER ko Packogiy S siiBafad® o1 e rne
sai d conpoundssi@tcas Bengerie® dritetdineraitulianiccadid bEheél pRIbenBe tdi@inradditieial
non-salt form On the other hand, the present invention also enconpasses 20

the use of thebercsivantieipossiblenbut srat@iwayenecessanibiable merisalccept abl e

bases by pr ocolIee s Y PRENETbr BRapBBr 8l 4P SR Bt T
forns Of"ﬂ he cgdmogtness AuchhR tbaaRyifilradrd digkarddaniBes, fimhtadDrmared by
conventional nethods. If the conpound of the fornmula | contains a car 25

boxyl group, diiogenated hygrecasbens.such asdichioremethanehfurthermdraglethe com
pound, 12 HobAlk o 5s Ml SIBrEPoF SERRIE ARG IR
v oxi dos, U e B N Gy ol bl el
al koxi degs f orusechimgxcess withoiut additivoxdf defuather solentnapdasoghlodc agittis
preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction temperatures for the cleavage are
advantageously between about 0 and about 50°, preferably between 15
20 and 30° (room temperature).
The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCl in dioxane at 15-30°, and the FMOC group can be cleaved off using
25 an approximately 5 to 50% solution of dimethylamine, diethylamine or

piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
30 agine, glutamine and cysteine. They are cleaved off, depending on the
desired end product, using TFA / 10% thiophenol, with the trityl group
being cleaved off from all the said amino acids; on use of TFA / anisole or
TFA / thioanisole, only the trityl group of His, Asn and Gin is cleaved off,
whereas it remains on the Cys side chain.
3 The Pbf (pentamethyibenzofuranyl) group is employed to protect Arg. It is

cleaved off using, for example, TFA in dichloromethane.



vari ous organi c bases, such as piperidine, diethanolam ne and N-nethyl -
glutam ne. The alum niumsalts of the conpounds of the fornula | are |like 35
wi se included. In the case of certain conpounds of the I ci d-
addi ti on¥8aPP*E 4 be formed by treating these conpoundgscoﬁﬁ%qe%%af@a-
ceutically acceptable organic and i nord@nic acids, for exanple hydrogen WO
2008/ 145243 PCT/ EP2008/ 003550 -29- halides, such as hydrogen chlori de,

hydr ogen brom de or hydrogen iodide, other mneral acids and correspondi ng
salts thereof, such as sulfate, nitrate or phosphate and the Iike, and

al kyl - and nonoaryl sul fonates, such as ethanesul fonate, toluenesulfonate
and benzen ; | ' SNE i salts

t her eof sﬁiﬁ&%gggg’g@g?grﬁﬁﬁbdg 3§@g{gg§§@6§grt raét}@?kﬁéapgy etf&succi nat e,
citrate, bentoedrebestdaved off dfor agampie, ibatteeatnibnt héthl hiydrogée dotha ngl y,

pharmaceutically acceptabl e acid-addjtion sal t&% of the con‘gounﬂs of the
formula | iRiEsabes oha gatalysiifoiexariea Boblgdgnetal catalyst, sueh aamalayy gi nat e,
aspart at e, f ' Lsulfite,
broni de, bu 9’3‘3%2’5’985%?5’?@?552@%%& éﬁ?’?ﬁ%&%ﬁa"mcg’kﬁ%'ﬁiﬁ% ori de,

chl or obenzasdre, areithbé indicatet apeneamepartipiliandoe exgdingle)-aleshtds esuch
di hydr ogenphosphat e, dinitrobenzoate, dodecylsul fate, ethane 15 sul fonate,

funarate, 8 Zethanglorethan!hocpridas, grch s BMFuThsdysrogenelysisiept anoat e,

Pept anoat e, SRR bF Y S EBRRADeS oPRen 5051 #nd 1080k rEs
hydr oldi desyrgs betiex abbanesnd Z0mbar, preféiralsly at Setducoanai ¢.10 bgr. 20 butyrate,
| actate, |actobionate, nal ate, nal eate, nmal onate, mandel ate, netaphosphate,

met hanesul fHydiogenatysisefitba R groun Auesradsgealb fesexamates on 5 to 10%

2- ht hal | f ' ' i t | no- ate,
pect  nat o, odvs Tarnl R §Sgdhoney Bhrai s Be g wt MbRisra B,
phosphonat epd/phinhaketshol/DMF HiRg-3tes not represent a restriction. 25
Furthernore, the base salts of the conpounds according to the invention

i ncl upba al um ni um anmmoni um cal ci um copper, ir_on(l II),_iron(II)_, [ithium
magnesi um Ft;ﬁaé}gnaanceesu%(:g! lsa)tits gﬁi@gﬁ]%cﬁgl(nl]é) pot assi um sodi um and zi nc

The said compounds according to the invention can be used in their final

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

ceutically acceptable organic and inorganic acids, for example hydrogen



30 salts, but this is not intended to represent a restriction. O the
above-nen- tioned salts, preference is given to ammoniunm the al kali_netal
salts sodi WM assi um and the al kaline earth metal PSEEF0ELE Y m and
magnesi um Salts of the conpounds of the Z®rnula | which are derived 35 from
pharmaceutically acceptabl e organi c non-toxic bases include salts of

primary, secondary and tertiary am nes, substituted am nes, also including
naturally occurring substituted am nes, cyclic am nes, and basic ion WO

2008/ 145243 PdrlidE30e8thessyarogesuchindritsirogers bramidegy hydseganeioshds.ni ne,

(benzat i ne) . gy it SRS el Corge R sl lerhrabigy afpifialec! am e
2- di et hyl am nogitragnet h@sﬂﬂé@hﬁ'tﬁ@liﬂ@;a% lbkgmandembﬁﬁﬁﬁy@éﬂlf@ﬁates, such

et hyl enedi am ne, N-ethyl norpholine, N-et pi peri di ne, glucam ne,
gl ucosani ne, haseth#nesulfenateatdnenesulfossis apy benzenesalfonptes @adrmther ysi ne,

meglum'né,N— | - D--ql ) phol. i lperazin | 4 di ne,
pol yani ne _resinﬁ@?‘% r%%g? %ﬁgrgﬁgﬁsﬁgg&'%ﬁ@g%ﬁgﬁeﬁzs Cﬁr%segﬁ%’{%ﬁmﬁﬁ%ere
triethyl am ne, a¢dthfietélatel Maleatd,| Ucopwta ittgteabeniddte, ddlicylate, ascor-
(hydroxynet hyl ) met hyl am ne (tronmetham ne), but this is not intended to

represent a rekateiand e likeo Aseartirglyf pharggsesteally ageptalle @cikhadditiednt ai n

2 &l o PR B ot PR i OB plefcabe v
tert-butyd chl }%fb&j@!gir*i&t@I”?a%ﬁ@?‘aasﬁelﬂfﬂté?ber@ﬁc{a@:t%l%z@'n%%blf@r\étéQb@@laf@?f

exanpl e di nethyl, di"ethyl and di sul fate; (Clo-C18)al kyl hal’ides, for
exanpl e decyl , biduifiatey bisulfier lyomider bhutysate 2earapliorate: snapnphuitbalfordde, br o de

d iodide; and aryl(Cl-C4)aikyl halides, . le benzyl chiarjde and
phenet nyl br otV i SRS e arABE B 4eRE s ale, o BERpBR AL R R o e
I nvention can &?nd%é?tﬂ’i\%iégaﬁégbﬁgs%@, dinftdisenz8ate! MBJBEAYGIARNEIHRRd

pharmaceutical salts re preferred include acetate, trifluoroacetate,
besyl at eq5ci t r sultonatefamarate, galasterate (frammhscic acid) ngalactundnmier gitieo-

Py ochl o | e, N SREOT o oSSR o TEASEL & e AESIAL A, {720
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

20 metaphosphate, methanesulfonate, methylbenzoate, monochydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
phosphonate, phthalate, but this does not represent a restriction.

25
Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lil), iron(ll), lithium,
magnesium, manganese(lll), manganese(il), potassium, sodium and zinc

30 salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts
sodium and potassium, and the alkaline earth metal salts calcium and
magnesium. Salts of the compounds of the formula | which are derived

35 from pharmaceutically acceptable organic non-toxic bases include salts of
primary, secondary and tertiary amines, substituted amines, also including

naturally occurring substituted amines, cyclic amines, and basic ion



30 stearate, sulfate, sulfosalicylate, tartrate, thionmal ate, tosylate and
trometh- amne, but this is not intended to represent a restriction.
Particul ar preference is given to hydrochl oride, dihydrochloride, hydro- 35
br om de woatasauns243nesyl at e, phosphate, sulfate and sucd@CGT&RI008AR03500 08/ 1
452 43 PCTI EP2008/ 003550 -31 The aci.dg@ddition salts of basic conpounds of
the formula | are prepared by bringing the free base forminto contact with
a sufficient anount of the desired acid, causing the formation of the salt
in a conventional manner 5 The free base can be regenerated by bringing the
salt form igXohanget esdins, ot bxamplesargimide | sethirtel, ogffeine, thieeofrasainen a
conventional manner. The free base forns differ i in respect from

) t
the correspgowiinggNaM-¢ibegzygthyiensdiaming (gnzakye) Qlcgfc'gg% ARy si cal
ties,q | ubyek - ; - f th
roper 155 aehebnil), B bkidd 2 ARk psploPAy Sl aipeses of (1

free base fathamol ktiaaflamie, etniicosdidmind) N-gitiayimaeshslineaN-gthgt:cept abl e
base-faddition salts of the conpounds of the forrmula | are forned with
metal s or dippedinesgleraging Hiucesamingehiglidings hydrabamine. 8aptPYiet al s or

organi c am . B ed..et ' J: |um and
cal oi um - Prfe BSeRHErTa e, fiebuuAlie, Nefet R SRATSANR, AR e
chl or opr oc gipéraziren Ipiperidié - paydrame R&ine preddivé gnethesntigdbromine,
N- et hyl - D- gl ucam ne, and procal ne. 20 The base-addition salts of acidic

](c:orrpo_unds doehedolnine. tirthylaving i tomeiidamine JEPEPYIAMIBE afl Hig-the free acihd
for moad on SRVRREy b Aelldch e Fome i) hut s £aRtEEng8AG0 on b0 ' "¢

regener at eGeppedeint AdieBtrictiba. salt form 25 into contact with an acid and
isolating the free acid in a conventional man- ner. The free acid forns
differ in a certain respect fromthe corresponding salt fornms thereof with

LoEDeCt G AAE BB RGBT R,

ot her%ﬂ se GRY RS Ean BetdipitéfReCIdiNG abeAts afdifad (CITE, JdNe) ealidedf a _
conpound according to the invention contains nore than one group which is
capabl e of fepexamplemetindcethyl, isapropy@rsiteshykehioddebromige apge,

iodide; di(C4-Ca)alkyl sulfates, for example dimethyl, diethyl and diamy!

sulfate; (C1o-Cqg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl

20 and stearyl chloride, bromide and iodide; and aryl(C4-C,s)alky! halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

25 The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,

30 stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

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

Particular preference is given to hydrochloride, dihydrochloride, hydro-

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



35 the invention also enconpasses nultiple salts. Typical multiple salt
forms include, for exanple, bitartrate, diacetate, difumarate, dineglum ne,
WO 2008/ 145%893088¢4334p2008/ 003550 - 32 di phosphat e, di sodi Hff4Hgl08/003350
trihydrochloride, but this is not intende to rep- resent a restriction.
Wth regard to that stated above, it can be seen that the expression "phar-
5 maceutically acceptable salt” in the present connection is taken to nean
an active ingredient which conprises a conpound of the fornula | in the
form of one ofThe scidsaddition galknpt basit somgounds of dag formydan! iarp areraredpr oved

phar macoki neti,¢c properties on the act.ive ingredient r Lt e free
0 form of 't heBungEoThE e hare oRPhly ey ST R s R ondh i eee
ingredient useshiRer4di@f caulivy HefoRmaah iof id ¥altRceRbAbE iGN Indrvem of the
active ingredient can also provide this active ingredient for the first

time w tg a dHw free hasercarchk regarasaiedopebringingitie sak famdinte contdge earl i er
and can 45 even,have a positive i.nfl.uence on the phar m this
active ingred‘i’“gﬁ?\{-\’ﬂﬁe}ﬁ'?(gksﬁ lf]gttg‘aiff"}se %'&&89?@?@%@%&%5 ﬁﬁ%ﬁégdy. The
i nvention furtheymirgs'@ffét B E:é’fté‘iﬁ%&?é@'ﬁqﬁn SETBHHrESHEh A lsﬂﬁl%rnﬁ’sﬂe

conpound of the fornula I and/or pharnmaceutically usable derivatives, sol-
20 vates and sheresfivatimespethier eastain iphysigal prgpetties, seeh absobdfility i al |

rati os, and optionally excipients and/ adj uyants. Phar gaceuti cal

formil ati ons GORIBLEOEen G Br BURaSEaY tPe AN oo aWEVe LIS, SRES STl ch

conprisel@ praﬁ@é%ﬁé&.@anar@@ ré&pefilé YiRe HELSBIREh&Rbf. dosage unit. Such
for exanple, 0.5 ng to 1 g,

a unit can conprise, prefer- ably 1 ng to 700
ng, particularly preferably 5 ng to 100 ng, of a com pound according to the

i nvention, depending. on the condition treated, the 30 hod o
adr ni strat | omeniagedgihe AR giRcete bEAtP e St kT Bt T B
phar maceut i calcarﬁﬁmd@g 60he f‘éﬂﬂul‘éel HeTothed Wikdnbthid BPahhdl QucHzage units
whi ch conprise a predeterm ned anount of active Ingredient per osage unit.
Pr ef er r eg dos aajkalumietalt amh!kalinensarhn endtalsse ashacic aroimpsi Beeféfed nietalsy dose
or part-dose, as indicated apove, or a cor r(fzsgondi r‘kg f racé ion .
are sodium, potassium, magnesium and calcium. Preferred organic

amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, di-

ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.
20 " - . _ .

The base-addition saits of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient

amount of the desired base, causing the formation of the salt in a conven-

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

ner. The free acid forms differ in a certain respect from the corresponding

salt forms thereof with respect to certain physical properties, such as solu-

bility in polar solvents; for the purposes of the invention, however, the salts

30 otherwise correspond to the respective free acid forms thereof.

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

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



t hereof of an active ingredient. Furthernore, pharnmaceutical formulations WO
2008/ 145243 PCT/ EP2008/ 003550 -33 of this type can be prepared using a
process whhedkssqgeneral |y known in the pharnmaceuti calpcafgpob¥idsggaceut i cal
formul ati ons can be adapted for adnlnlgération via any desired suitable
met hod, for exanple by oral (including’biccal or sublin- gual), rectal,
nasal, topical (including buccal, sublingual or transdermal), vaginal or
parenteral (including subcutaneous i ntramuscul ar, intravenous

i nt rader mal : 1 I

o 0CesSes a.g Mgh é\:&glahrrﬁ n%@gﬁb @Bﬁ!oﬂagyBﬁm sei%%{oetfi'm‘éﬁh@a ng rn?n

active ingn@éeﬁngrggﬁhn©Me exci pient(s) or adjuvant(s) Pharnaceutlca
formul ati ons adapted for oral adm nistration can be 15 adm ni stered as
separate units such as, for exanple, capsules or tablets; powders or

gr anul es; t [ 0, dhqui ds;

odi blg f oans tgrﬁegggdm trFagiPaEEQ& a%%g,i iR cafl b élferP{ha@% gipiestidn ohdl

wat er - i n- OIMabeﬁmaﬂg%’m)eﬁtamésaR’OIn'Ehaipre:fs@ﬁt m@ph@n id takehaogasgn of oral
adm nistration in the formof a tablet or capsule, the active-ingredient

conponent cAhagiveingredient which cainprisas, a camﬂowﬂ.ca‘ thadorsrdatdr &g i cal | y

and tho | | el TPl Sons, TR BAuRtiay Db SR Gt Rmdiing to 0 '
sui tabl e figiarfiazekardicirspéfiestonthehadivehgrats g Wonsidre@x@tptrfreg onmi nut ed
in a m | ar manner, such as, for exanple, an edible carbohydrate, such as,

for ekanpl dormstafithe a@tlvmrrgiedv@nt or any pHesalt feresythaectve ingregientant and

d ik d wd
mxt ure as dheesads S bt AN AR al R REPE e et
G i dants andgtedietcam élsowﬁﬂde@ﬁus dcfile SrREBIet foY tBBIfiysthirR@ieasi | i cic
acid, talc, Tagnesium stearate, cal 35 cium stearate or pol yethylene glycol

in solid fdea:reda:harmmﬂmtmcproperty pivereit did uom&vaoear(heeand@anu I1ing
operation. A disint e ﬁt or,sol ubiliser agar - agar,

cal citim ¢ arqygﬁlanaev%? 'i"ﬁr‘r{‘fé‘é‘?'tﬁ‘?n%ﬁ e pharmacodynamacs of fig ggéi\?é

ingredient with respect to its therapeutlc efficacy in the body.

The invention furthermore retates to medicaments comprising at least one
20 compound of the formula [ and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
25 units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
30 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
a daily dose or part-dose, as indicated above, or a corresponding fraction

35
thereof of an active ingredient. Furthermore, pharmaceutical formulations



WO 2008/ 145243 PCTJEP2008/ 003550 -34 may |ikew se be added in order to

i nprove the availability of the nedica- nent after the capsul e has been
taken. | n 2MAi20089A5243f desired or necessary, suitabl e bi nBEFEP200889358hNt s
and disin- 5 tegrants as well as dyes camjikew se be incorporated into the
m xture. Suitable binders include starch, gelatine, natural sugars, such
as, for exanple, glucose or beta-|lactose, sweeteners made from nai ze,
natural and synthetic rubber, such as, for exanple, acacia, tragacanth or
sodi um 10 al giofdhis, typachohapteparat lsinpaprocpes ywidty lseganegyciodqwminxes, and
the like. The lubricants .Uﬁed in these dosage forns include sodi um ol eat e,
sodi um st ear a8 PIAYRSEHIA! @ bar at e, sodi um benzoate, sodi um acet at e,
sodium chloride and the |ike. The disintegrants include, w thout being
restricted 15 thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum
and the |ike. PHarenaczhitieakfoamelationschathedadgptetdor admimsteatiqrepamniyng a

powder Mdxture, .granuylating.or. dry-pressing the njxture, adding a |ubricant
B & di st nt eglesia SUlaRIe, M Jof ARATERE PEoRAl APGMEGUscat of SEEYs A
owder m Xt ur eyj T j i a

S tabl o mmnngioay {rca. THpE doptéaffindiqing Bt atRabHa R BT MR

optional | y w tvagmdiiongarentewasiiinchslind subexanpbes, inarhasgutet, yrawddausose, an
al gi nate, gel at i_neagé pol yvi nyl yrrol i done, a dissolution retardant, such

as, for exanpl®,n frpghh metpody orHlakiops capeopreraiRthuaied dlor exanpl e,
a quaterfmry ?&ﬁ% ‘?ﬂi : : onite,
kaol in or di CZ?%F%%’I p Org%vwgpy el.%% e%ﬁgg?alﬁpﬁﬁgr Sgﬁﬁ“nggﬁj'ntﬁT'Qggﬁéby
wetting it w tdcteebngrdeient switththesexcifient(xanpljevargfg)up, starch paste, acadia
muci | age or solutions of cellulose or polynmer materials and pressing it
through a sieve. As an alternative to 30 granul ation, the powder m xture can

be. 1 un_ ¢ hr QUG e AR bV TREIEAE acaBist R o iRy iy m shape.

whi ch are broken up orm granu ranul’es can ubricated by

addi ti on,@f stafmninistedddas 8epiradd anits, Saich,as, &l examnpisl cgplleol tableter der to
prevent sticking to the tablet casting noulds, 35 The lubricated m xture is
then pressed tROWAEIE QT A5pRYIES; SOIElINHDITHIPSNSINGIP HANGOUS Of RENTAAMENUSoN can

al'so be combi nech - tyiifle F540s o 1AAG0bEE dr oil-in-water liquid emulsions o

water-in-oil liquid emulsions.

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

[ example, ethanol, glycerol, water and the like. Powders are prepared by

25 comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a simitar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.

30
Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cai-

25 cium stearate or polyethylene glyco! in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,

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



exci pient and then pressed directly to give tablets w thout carrying out the
WO 2008/ 145243 PCT/ EP2008/ 003550 -35 granul ation or dry-pressing steps. A

t ranspangatbosy4@@que protective layer consisting of gEhnedhesoseal i ng

| ayer, a |ayer of sugar or pol yner rratg%i al and a gloss layer of wax may be
present. Dyes can be added to these 5 €¥oatings in order to be able to
differentiate between different dosage units. Oal |iquids, such as, for
exanpl e, solution, syrups and elixirs, can be pre- pared in the form of

dosage unit . | : i | hehed_anmount of
t he gorrpoun@??g”;%g%e @%%Hgga6&?%@?@?@%%@?@%@%@ ?ﬁg’%g'@%?énd In an

aqueous solmenbafter the carsuile hbs bebhdakem., while elixirs are prepared using
a non-toxic al coholic vehicle. Suspensions can be for- mulated by di spersion
of the compound in a non-toxic vehicle. Solubilisers and enulsifiers, such

as, for exf‘lﬁ%ﬂ?iti@r‘i,h%é&i?ﬁ&ﬁr hé&ﬁsg%@uitﬁg ItiﬂHérs‘?"ﬂ%rﬂ%nP@éM@’&Ys%-hy' ene

sorbigol e preservati ves, ur a I ves, such as, for exanple,
pepper mi nt tegtaris agavell ab dyee eheanikewise be dwonpoiated imto thdamxtueati fi ci al
sweeteners and the |ike, can |ikew se be added. 20 The dosagg%{unit

. b
formulatio u'ﬁh*e&a%ﬂeradm'mi%ﬁaamoeﬁ*ew, ’?atUEPé§P9€EF_,- sHeh agniApsul ated in
m crocapsulééima'%e IYoRH FHepa é"’"s?n?éetlén&rserﬂ%gﬁdn‘?ngk'&mﬁ wgy that the
en ég such X e, y P

. 9]
rel ease is €X or retarded, as, for e anp coatl ng or

enbeddi ng adndeyrithetit alitsherabech ak, fion epampieracacietragadantreor $odiem 25 The
compoynds of the forpnula I and salts, solvates and physi ol ogical |
funct 'Onal giraiatarkexymethwisellelpgeapalyetiylensoiral waxas; and e id-m of 1 po-

some del | vefylc PSR usdt h fBse BeaBXIPheINcHIR Lol GBI Sodie’ ol o5 30

| arge uni | amel ["ar “vesi CT és and  ru ar vesic 0SOnMes can be

formed frorategrdtoumaghesiphobicarate, ssdich banzdate, sodionl scetateolsesignol
stearyl am ne or phosphati dyl cholines. 35 The conpounds of the fornmula I and

the salts, dioride asddhe likeyEnerisintearanys imaide, wiaut demgsmwsinaedt her eof can
e AT SRRk A5k b B R oo

The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a iubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a

20 diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylceliulose, an alginate, gelatine or polyviny!-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an

25 absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to

30 granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.

2 The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying out the



-36 coupl ed. The conpounds can al so be coupled to soluble polyners as tar-
geted nedi canent carriers. Such polyners may enconpass pol yvinyl -

pyrrol i done¥ORW8an52dépol yner, polyhydroxypropylnethacrylaﬁCB@BH@WUﬁSW

pol yhydr oxyet hyl aspar t am dophenot or pol.ygt hyl ene oxi de pol ylysine, sub- 5
stituted by pal mtoyl radicals. The conpounds may furthernore be coupled to
a class of biodegradabl e polyners which are suitable for achieving con-
trolled rel ease of a nedicanment, for exanple polylactic acid, poly-epsilon-

capr ol act one, grahylajion@oydrypyessingeieps. ﬁdrqrmpar@ﬁﬂrmpaqupcprpm@'vella.yerpol ydi
10 hydroxypyrans, . pol ycya ryIa es,and crosslinked or hi p thlc bl ock

copol yners of Wr‘% éf gﬁ%&\?ﬂ%@dﬁgé%)ferf% 13MA" & SyAer 4Ry rmﬁtef?ansdernal
admi ni st at | Onarpd gides Bge Ak f/ 156 ?e%én@qﬁp@éﬂé&%e@d@ép%%éﬁ ext ended,

cl ose contact wt pi derm s e recipl ent or exanple, the
active i ngr edicaatingann obderdelbevabledo ﬂﬁ@enMemMen differeohdogdys enilss, as
describedl in general terns in Pharnmaceutical Research, 3(6), 318 (1986). 20
Phar maceuti cal conmpounds adapted for topical admnistration can be for-

mul ated as ol rtbfﬁrl éids?é&&ﬁ“é ,%P%Rﬁr?nﬁ'lé)%gsg:t{ggﬁ ‘s?r'"'u?st iRpe Hirs; cér?bé&ieQ”S

pastes, gels, sprays, aerosol’s or oi nent 0 eye or
ot her exter nalpar'ed?llmme farm ekdogdge unitst 4o thata gikem quahigtyfoommrisasisope-ar e
preferably appli s tOBI ca% ointment or., cream In the case  of forrrul ation
to give an oirt FREURLPS the qqtﬂa?%mderﬁym%ﬁa%@eﬁs%w@w@ﬁ%w'% th a

paraffim@ or ﬁg%@odﬂcﬁﬁ% ?%Eémaﬁﬁcﬁ\ with f‘%tﬁ}lﬁﬂ"@ﬁé\\kf’urywhhg%hﬁ?é lve

|ngred| ent can grve a creamw I n-wat er cream

base or a wat eareiprepatedoasing aRfar-taxeaitokalic Yeitiokl Suspassianapaeteffor- t opi cal
appllcatlon to the eye 35 |nclude eye drops, in which the active jngredi ent
i s di ssol ved JRUBRGEYgisperpignotdhe pamp@uear"a Bdion- 1Q¥'Cp‘é@*f'i3'€uﬁﬁwbélﬁeé%]ueous

sol vent . V0 2005 el ECTIUPR0GEH B03R0R. cithyPABH TR AbohBE AL ons

adapted for topical ication
15 polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,

for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

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

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

25
The compounds of the formula | and salts, solvates and physiologically
functionat derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilameliar vesicles,

30 large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.

35 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



enconpass | ozenges, pastilles and nout hwashes. 5 Pharmaceutical fornul ations
adapted for rectal adm nistration can be admnistered in the form of
supposi twoizees/as2@nenas. Pharmaceuti cal fornul ati ons adapteezodoeoisasal

adm ni stration in which the carrier sypstance is a solid conprise a coarse
powder having a particle 10 size, for exanple, in the range 20-500 m crons,
which is admnistered in the manner in which snuff is taken, i.e. by rapid
i nhal ation via the nasal passages froma container containing the powder

hel d cl ose gsugle8. THS @ompdldintiala® 4186 Bl Rluphitbtd SoiuBRPIlNMefahs ear-as nasal
spray or nose drops with 15 a liquid as carrier substance enconpass

act i ve- i ngrgefedrmedicameardeariiaers. uek polymersimayracompass ipoHvimdr mul at i ons

adapted for_adni nistration by inhalatio 20 _enconpass, finel rticulate
dusts or mRnoldgne. pYean coppyrt Rty Ao Rrapy thEGRE PPl At ur i sed

di spensers wy i or h ide ipBCceypl cal
formugat i On@l&%ﬁ&%@%ﬁs&?&?ﬁi&?%ﬁdziogP P%%ﬂécﬁhﬁge% %dgﬁggﬂ?mggt ered as
pessari es, stdoieshsy paineitow radjedls, Thasosmnoundsmay furterayorefoer coupied ons.

Phar maceutical formyl ations adapted for parenteral admnistration include
50" aqueous Brfclen e RER M e R B BB AR fahant i ox: -
dants, buf f@sikeg RASIES bPSdiESmBRE fSPbXAMBIe yEBAS ackl pWiy-Efsilope for nul a-
tion is rend%feed I so%)ni chj\%tlﬁ t he 'bl oo’éﬁ o] tél)de“yreci picehPMtvo eI treated; and
agueous andcamnlemtpren olgtyeiroxybutyrepacid] polyorthbesterargpplyametals spolydis 35
pensi medi a, and t hi ckeners. The formul ati ons can be adm ni.stered in
BF hol B dos ORI AS Seh ORngPRBI IS oI BN BARUR P vi al s,
and stored (| r = £ yophi lised) state, so that only the addition WO
2008/ 1452436®éf¥@§§588§§’6‘8§g§{§' 38 of the sterile carrier Iiquid, for
exanple water for injection purposes, imre- diately before use is necessary.
I njection sQlutions and suspensi on re- pared, in accordance with the recipe
can be predgiﬁ%rﬂn@q‘%mcgl Eqrm_ tm&%f@?eg @%f%{?ﬁﬂ%@%ﬁé@%ﬁ@?%ﬂ CAP goes
wi thout  sayhdgghliibierkd RUAUEP MU pidiReRDRBY &xiideC Uk dbnEatiitned

the epidermis of the recipient. Thus, for example, the active ingredient can

be delivered from the plaster by iontophoresis, as described in generai

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

20 : e o
Pharmaceutical compounds adapted for topical administration can be for-
mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

25 For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.

30 Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye

35 include eye drops, in which the active ingredient is dissolved or suspended
In & suitable carrier, in particular an aqueous solvent.



constituents, the fornulations may al so conpri se other agents usual in the
art with respect to the particular type of fornulation; thus, for exa

10 f or mul an are suitable for oral admi nistrati ofCHES? E%Wﬁﬁ“se fI a-
vours. A therapeutl caIIy effective anoun37o6f a conpound of the fornula I
depends 15 on a nunber of factors, including, for exanple, the age and

wei ght of the animal, the precise condition that requires treatnent, and

its severity, the nature of the fornulation and the nethod of
adni ni strati ofh aémcﬁgt'%ltfpﬂ“%'ﬁﬂ@'ﬂ%/aGéP@ﬂrfPthP"Eﬂ} appécatianini thg raeetor or

ovention for TREPFES WMokG: BHRHRS A Fof RS, °FCr " cuanl ¢ colon or

breast carcinoma, is generally in the range from0.1 to 100 ng/ kg of body
wei ght of the recipient mam*ralb per day and particularly typically in the
r ange from 1 Fharmagguticaldermua onswadglhtedpf@r redgl admipistrative d@atkRl  anount

e et e Bl BT e Bl Rl KRGl Yome v 20 an¢ T

usually in a series of part- doses (such as, for exanple, two, three, four,
five or six) per day, so that the total dally dose is the same. An
ef fecti ve anpiiftararcgutiealifospulstionsadapieddor pasal qﬂw@iséna@gnc@whwh theéct i onal

derivative th a tive
anount of the%gg'ﬁ%o{@gt C@gs ‘g’ %ﬁ e?ﬂ\e?é’ﬁ‘t ﬁé‘k’ggtﬁé\@w%tp ﬁgbe assuned
that siril ar @Q@e%@éﬁrﬁpﬂbt Pihe rfaﬁ?e inesd @ Aadrepat whih i9blaatinie@rgl i ons

ment i oned above. 35 The invention furthernore relates to nmedi canents

conpri si ng at thegmnnaien whithpouiftisaekend.4. dyrapid llnhatatmrwq)thﬂ nasiutical ly
usabl e derivatjves

P WD 20?8/ 145%_33 PCT{hEPZOO /q}??‘i P vat es and
st er eoi soner s PARRPLST MOIhe CRBIAIF HANEP Y FOSPJP SNOSGnd at
| east one T ur SREORERARRRNST6F bR 88hess Sy oFNBsE uRipte 1ol at es

to a set (kit) consisting of separate packs of (a) an effective anmobunt of a
conpoundsof t ladicfuid aalcarierandistangehenamnpassuadtivetingradient| solutonsvat i ves,

sol vates and stere0| Spners t hereof, in- cluding mxtures thereof in al |

rati os,

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

flators.

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

formulations.

Pharmaceutical formulations adapted for parenteral administration include
30 aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-agqueous 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



and 10 (b) an effective anmount of a further nedi cament active ingredient.
The set conprises suitable containers, such as boxes, individual bottles,
bags or ampaus/esa43The set may, for exanple, conprise separabrmogniss poul es,
each containing an effective anount of ? conmpound of the formula |1 and/or
pharmaceutical ly usabl e derivatives, ég vates and stereoi soners thereof,
i ncl uding mxtures thereof in all ratios, and an effective anount of a
further nedicament active ingredient in dis- 20 solved or |yophilised form
USE The Pr 85 R SIEPTPEANES liglid, for h@aPhfle atBh R THESttn Fmpo%@%! MBmiengr edi ent s
25 for manmal s, especrally for humans, In the treatnent of tyrosine kinase
i nduced di sdasely.beforsesealisseecessanndhjedéon belupipns iahdrauspensionstpreour cel | s,

[ r m)teﬁthe growt h

o sol 10 aRBILIN SRaTdRne Bdb PR RS SEndre piesbed 110 S HoparRg

age-i nduced ngﬁué deggiegy ation and the like) and inflammtion (psoria- 30
si s, gheunalgm as?tgﬂr?tglss&;nd the like). The present invention enconpasses

t he use of the conpounds of the for- nmula | and/or physiologically

acceptabl e salts and sol vates thereof for the 35 preparation of
medi cament  fléoasuitheaaying that. 1Igadditian W%Sfat@é(ﬁd%mg@?ay BEUPNESr ci nonas

for the t reg%@ggeﬂfshg%é‘&}rﬁtﬁétﬂmstﬂ?g%&%‘{:@ﬁﬁﬁ@@ bﬁer\%%@%&éﬁmﬁe

PCT/ EP2008/ carcl noma, U tract carci nonma, carcinoma of
t he | ynphat aet witts tegpect & thepgdrticalae typeef, formulatigaathusafor examplend | ung

carcinma. A further ﬂ_r oup of preferred forps of cancer are nonocytic
| eukactti a, faiAylatirnfowhichrarefstifablestos oraladminisiraiiondnay fempisegtaicr eat i ¢
cancer, gli g&lj stomas 5 and breast carcinoma. Al so enconpassed is the use
tof the conpounds according to Claim1 according to the invention and/or
physi ol ogi cal |l y acceptable salts and sol - vates thereof for the preparation
of a nedicanent for the treatnent or pre-
A therapeutically effective amount of a compound of the formula | depends
15 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-
mately determined by the treating doctor or vet. However, an effective
20 amount of a compound according to the invention for the treatment of neo-
plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an adult mammal
25 weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
30 of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.
35 . . : .
The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable derivatives, sol-



10 vention of a disease in which angiogenesis is inplicated. Such a di sease
i n which aggioasnesis is inplicated is an ocul ar di sease, such as retinal
vascul ari satPeiP81di24bet i c retinopathy, age-induced nacul aPCT/&BHER B4 on and
the Iike. 15 The use of conpounds of the Jprnula | and/ or physiologically
acceptable salts and solvates thereof for the preparation of a nedi canent
for the treatnent or prevention of inflanmmtory di seases also falls within
the scope of the present invention. Exanples of such inflanmtory di seases
20 incl ude rheigtes and sienepisomess theigof.daeludingontdiies deeiesf in it ratigs) ayed

compounds. of 130 ¥uPRar a0d Ruftl sbe ey pEl e BRI S bl © sal 15 and

sol vates thereof for the preparation of a nedicanent for the treatnent or
prevention of a tyrosine kinase-induced 25 disease or a tyrosine
ki nase- i nducedlfifwention alse welatasbaR set tkipriossistiog of separase Regks of

therapetﬁicall ef fective a nt a n ceordi j.nvention
i's adm nister e(é) t c?rh?é?%twen%ﬁ#ﬁm (i%frﬁ ﬁg@ﬁggﬁgggéfﬁe fqr@&'%gﬂbalor¥ﬂ§r¢qﬁér apeutic
amount varies accilitipally Asable derQativdsC sBivatasan@Btbrésinomals Breréet, &i-m ned by
the person skilled in the art wthout undue effort. The present invention

al so enconpasses tdheding enixturpd thefeobin albvatipey - nula | and/ or physiol ogically
acceptabl e salts and, sol vates thereof for the preparation of a medi canent
for the treatnent "ﬂd prevention of retinal vas- cularisation. 35 Methods for

the treatOrent @) RIPEREEHRMAbUACH Afurfhet PASdiBamBHE BciR ilbRedid®t | C
reti nopat hy and ‘age-i nduced macul ar degeneration, are |ikéw se part WO

2008/ 145243 PCT/ EP2008/ 003550 -41 of the invention. The use for the
treat nent or p\Eevention of i nf|] ammt or di seases, such as rhﬁéjgtg%oid

arthritis, pso he §PicoppHseR gui %ﬁ?'i‘tla?lréerﬁnﬂ-“‘j Bo¥cE. Hodiuipua Vity
reacti on, as Welds GisahBBulesThERB! il RSHBRIHENcApA e B0 e from

t he group osteosarcoma, osteoarthritrs and ric , alls within
t he scopg; of tpmles essht canaiemy am efféttvecamoestoba compoosdroé thé fersesianduced
di seases or ccindidli ons" refers 1io — .
and/or pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-
20 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
25 for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

30 , . . .
sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and soivates thereof for the
35 preparation of a medicament for the treatment or prevention of cancer.

Preferred carcinomas for the treatment originate from the group cerebral



pat hol ogi cal conditions that depend on the activity of one or nore tyrosine
ki nases. Tyrosine kinases either directly or indirectly participate in the

sig 10 nghhésyasgdycti on pat hways of a variety of cell ul@mfr/gelobs/odzs®s,
including prolif- eration, adhesion anzg1 m gration and differentiation,

Di seases associated wth tyrosine kin 86 activi ty include proliferation of
tunour cells, pathol ogi- cal neovascul arisation that pronotes the growth of
solid tunours, ocular 15 neovascul ari sation (diabetic retinopathy,

age-i nduced 2o A ; t ' ' @'ﬂgﬁé

(psori asi s, C%@#ﬁﬁ’oﬁggﬁﬁ@ﬁ#gggbﬁwﬁéegﬁcﬁidg@ Om% Ic,yl(?)ﬁrf*ipoun 3} Sg%}nt he

fornul a | cstonfechachrcimostariagngeabedrcimonta &nd lutgecadihdamaah ferberof cancer,
in particular fast-grow nfqort umours. The inventj O{Jje%hus relates to the use of

conpounds o@roﬂiﬁeOffRf?fﬁﬂ%" mgRf canesr ﬁéﬁ‘cm@ﬂ@ SEGI IHeg i"’\F’&PP\‘/ejS,
sol vat es an&? onte! SHARESN MO@' cgé}%iggpi%h@%ﬁkt%%tﬁ&dﬁcﬁ,@%ﬂés‘?&h?@f in all

ratiog, for e préeparation tment of diseases in
whi ch t he iz btddstrardiegukat i on and/ or nodul ati on of ki nase signal

transduction plays a role. 30 Preference is given here to Mt kinase.
Pr ef er ence NSOFNEOMRASSERES @ use of HimBAMPOUBHS ARECIINGHR &laiM hnd phar na-

i xt ur os. Ry B ThietFEn Sk R E S AP S E S ) "2 T or
t he prepar ajdtes tiéreaf farcdhe ration df RembdRam@nfoothedtrétanat oMpreh are
I nfl trjﬂeqced by inhibition of tyrosine kinases by the conpounds accord- ing to

d ai 5 ventioncefl aflispase én wihich aRgIgO6Resis és iMRlicgéed.f or t he preparation of

a nedi ca- n ol trea . I.se v e. | by

i nhibiti onn§'1"éh %/bc{'S%%a@eﬁ%%@%?@%ﬁﬂgjﬁz}g%gin?\%Et%ddgﬂacﬁ%g géj'Es peci al
pref erence duchday Rstiral vhSeuldasstion, didbeticrrehdpathy Odgéintkedshacdi@dr where the
disease is a solid tunour. The solid tunour is preferably selected fromthe

group of tudegansration pad the like.

15 The use of compounds of the formula | and/or physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

20 sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced

25 disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can

30 be determined by the person skilled in the art without undue effort.

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

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

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



| ung, squanous epithelium the bladder, the stomach, the kidneys, of head

15 and neck, the oesophagus, the cervix, the thyroid, the intestine, the
liver, theW&#0¥ 1424k prostate, the urogenital tract, thePFURPRERIE Yystem
the stonmach and/or the larynx. 20 The salid tumour is furthernore
preferably selected fromthe group lung adenocarcinoma, snmall-cell |ung
carci nonmas, pancreatic cancer, glioblas- tonmas, colon carcinonma and breast
carcinoma. Preference is furthernore given to the use for the treatnent of a
tunour of 25 of ithe bivestioantihe weafer thedraatmept of prevenjion@f inflammeteyment of a

I d f . . | oi d. | euk i i | oi d
o kaent o - Sshasesy hithas chednaioid AR eRiso R REE, HTHHS A0k aon o
30 The di scl ogpihymaiEresnSivileabesmisawsi _ﬁé@rl\@greﬁﬁﬂéﬁti &t EeEntidh spmbi -

nation with other known therapeutic agents, including anticancer agents. As
used here, thédonerpathaivgiesdnoarthageoup ostelosbmoma eatgoartfuitis atd dekets,

admi ni stéered tp a. Lent, . with cancer, for the purpgses of treating the can-
cer. 35 WO 20&)‘3?‘1’@%’?@@5 W)%ME%@ pre%mm‘éeprgﬁpi-cancer t r eat ment

defined herei WH@&xﬂ?@sﬁBH"‘Qﬁé’siﬁé kihazliRdLosd 8R%ases oPBYndiRYME ViRfersRoaddi tion
to the conpound of the invention, conventional surgery or radiotherapy or

chenot her apy. patiediogicahoerbticnsythahdepend oddhe activity of omeoemafre tyresinel | owi ng
categories of anti- ﬁ_um)ur ggent S

ant i prol 1 T er aldASSRTHBTR KUEPeS DRACLRIFREI S Rty PAECIBRIRT 8 55 ons
ther eof 10S Usfglcafs RdjdiPbatMREPS 8% e N0 ASIRINAH,BY. AGRRIS oidier
op spham de, ard,

exanpl e cis-platin, car at1n; cyclop nitrogen nu
mel phal an, chlesati@Enadhesiorbarsd hpdratioamthdndiffeasbiatieasDiseasts assadiatedt es 10

(f'or exanpl e antifol ates such as f|luoropyripmdines,|ike 5-fluorouracil and
tegafur, ralt WHEYEREINGKINGSE &%E”Cgﬂeoéﬁoﬁgré‘i‘%%m%,Cel‘l'?d?%tg’? fa and
genti t abi ne); b b L ROt g‘rgah i.hes Li ke
adri amycin, b|cggh$%l n, ?o@%?lgﬁit@%ﬂnﬁagg}%%gy@é n, g&??’h@‘? m{ih#sdgj?ﬂig}'ci n, 15
m tonyciq C,  decvascutpdsaticn@iabdticrrativopathy, ageiriducedimsaculgeseger(drar

tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the

like).

The compounds of the formula | can be administered to patients for the

20 treatment of cancer, in particular fast-growing tumours.
The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable derivatives, solvates and stereoisomers thereof,

25 including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or
modulation of kinase signal transduction plays a role.

30 Preference is given here to Met kinase.

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

mixtures thereof in ali ratios,
35



exanpl e vinca al kal oids, like vincristine, vinblastine, vindesine and
vinorel - bine, and taxoids, |ike taxol and taxotere) ; topoi sonerase

i nhi bi t ons Loboras2exanpl e epi podophyl | ot oxi ns, |i ke et oppsidezmsdoixssni posi de,
ansacrine, 20 topotecan, irinotecan agg canpt ot heci n) and
cell-differentiating agents (for exarrpI:Ze all-trans-retinoic acid,
13-cis-retinoic acid and fenretinide); (ii) cytostatic agents, such as

anti oestrogens (for exanple tanoxifen, toremfene, ral oxifene, drol oxifene
and i odoxyf efighe 8PAFAIBADLILERBNAMestAPTROYE AR dfidie6aPhiEh
fu(vestrant), antiandrogens (for exanple bi 25 cal utam de, fl utam de,

ni | ut ani de arslinflppnoed byrighibdienafdyrosingkinasea by theicompasindsraRiqordioni st s
(for exanpl gggos& el i{]’ | euprorelin and buserelin), progesterones (for
exanpl e neg 0ot 1l Bet-at e), aromatase inhibitors (for exanple as
anastrozol e, letrozole, vorazole and exenestane) and inhibi- 30 tors of
S5a-reductase, such as finasteride; (iii) agents which inhibit cancer cell

i nvasi on (f Bareuapbreferenat liogivendodhaase fonthiegprepatidn dfea medieast at , and

B i I

growm h fact ﬁ ﬂ?léo I Rds ae geﬁ,e(ﬁ Aantibodies (for WO
2008/ 145243%&% 20%?%0%%9%-%4%?(% et Féemgnti -erbb2 anti body
t r ast uzunabEgpeciatptafaidviceda givemetoaheiusedobiiie medinbentyofcedsrasab [ C2251),

farnegyl transferase inhibitors, .tyrosine kinase inhibitors and
seri nzyjt hr e¥WherRthe a%ésﬁr'ﬁ]?tﬁoi"grtg%of-’br exanpl e inhibitors of the epidermal

grow h factor famly (for exanple EGFR famly 5 tyrosine kinase inhibitors,
such as N-(3-chl oro-4-fluorophenyl)-7-nmethoxy- 6- (3-norpholinopropoxy)

qui nazol i n- Fharsolid tGgeiur is pidierabBDidaefed herh3he grdympf himeoyis)efghe- bi s

(2- met hoxyet hoxy) qui nazol i n- 4- am ne i

N-4 I i b, | -774 d
6- acryl am dbig. gauamosisEtheliug; mak(@?bﬁﬁ%g'ﬁ%aéﬁdhﬁd%&q%%- of head

pr opoxy) qui lJ.p- 4--am 1033) . )i Lnhishit : t he
pl at eﬂét - de?ﬁ@@g Cgr@vﬁaﬁé@c@% 5t %% %%@gh%@%@rp% IQ%‘HPbﬁ%’r’@%f t he
hepat ocyt e theoliain fthetwostiatalithy ur¢geritd trasy itbg yrmphagesystems tiear as t hose

which inhibit the effects of vascu-
stomach and/or the larynx.

0 The solid tumour is furthermore preferably selected from the group lung
2
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

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

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

30 The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent” relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-

cer.
35



15 lar endothelial growh factor, (for exanple the anti-vascul ar endotheli al

cell growmh factor antibody bevaci zunmab [ AvastinTM, conpounds such as
t hose di scl™R&W8H52ptibl i shed i nternational patent applicat$bBh82{§PE77%25096,

WO 97/ 30035, WD 97/32856 and WD 98/ 1335443and conpounds that work by ot her
mechani sms (for exanple Iinomde, inhibi- 20 tors of integrin av(33 function
and angiostatin); (vi) vessel-damagi ng agents, such as conbretastatin A4 and

com pounds disclosed in international patent applications WD 99/02166, WO
00/ 40529, WO Odrsamsoaneys toaatoer defipgs perejnasay aadrpietescpsdsiherapyvii)

anti sense therap f : . ' r ' t - rgets

| i sted above, og‘ﬁéﬁfglsvoﬁfgl?gg@ggn;ﬁﬂﬁ?%hﬂngﬁ? |t %[?S’éhﬁ%en ‘?‘?r)t‘)ég‘gﬂ'tég‘t her apy
approaches, i ngrgshyng rafiothers ehempiigraphesSutip Ehe@OiierappetaEintiude
aberrant genes, r%%gh arg aberrgg{@kp&% or abg?r aLnIt BR%Al orbgRCAZI, GDEPT

(gene-diér ect e®Pneref/mere pbthérfeowingreaiggorgsebanthdymous @geantss t hose usi ng
cyt osi ne’ deam,pase, _t 1,dI j.nase ar rial. . nj I C . enzyne,
and approaches( for ,%@ﬁ@@#fﬁ@@gﬂﬁﬁﬁ?&?gﬁgﬁﬁﬁi§a{“§9§5f éﬁ%ﬁﬁ%ﬁ?r@%@&ér

radi ot her apy, rigtiohsa8er@ek tds dsatin RBHRBROREDIBEN SRS alRPting BdeWE _
2008/ 145243 PCT/ EP2008/ 003550 -45 (i x) i mrunot herapy approaches, i ncl uding,

for exanpl e, dfonaxampedis-platini sarbapiaticacyriephaenphamidearifragen eustard,

| mmunogeni city Olf gﬁt i em tu ur cel suc s trans _ectti onttagi h}g

cyt oki nes, sudREREAAT, SGhlosomNRUSH QUMRNAG AR NRSEHIeRSA ARG PEONEEr ophage

col ony st mul gfdrkah@fié antif PR QRS firopyilaRiRasiKeds fluerdUraéinghgy

approaches using transfected i mmune cells, “such as cytokine-transfected

dendritic cel ltegafuppatidrexed, rstmjrexatekiyhesine aaatinesidedhydrosyureaednd | i nes,
bodi es., 10, The di c;ﬁ(réents from

a0 2ppr aches SR Lt Oh o el 2lbiye eTle Rel
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,

15 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
example epipodophyliotoxins, like etoposide and teniposide, amsacrine,
topotecan, irinotecan and camptothecin) and cell-differentiating agents {for

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

(i) cytostatic agents, such as antioestrogens (for exampie tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-

25 calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

30 tors of Sa-reductase, such as finasteride;

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

{iv) inhibitors of growth factor function, for example such inhibitors

35
include growth factor antibodies, growth factor receptor antibodies (for



conbi ned with the conpounds of the formula I. 15 Table 1 Al kylating agents
Cycl ophospham de Lonustine Busulfan Procarbazine |fosfam de Altretam ne

Mel phal agoBhg/a@dst | ne phosphat e Hexanet hyl mel ami ne Mecpd-pfpRbégissHe
Thi ot epa Streptozocin 20 chl oroanbucil  Tenozol om de Dacar bazi ne Senusti ne

Carrmnustine Platinumagents G splatin tﬁ’r‘bopl atin Oxaliplatin ZD- 0473
(Anor MED) 25 Spiroplatin Lobaplatin (Aetenma) Carboxyphthal at opl ati num
Satraplatin (Johnson Tetraplatin Matthey) Omiplatin BBR-3464 |proplatin

( Hof f r nann- : it . t .
Ant i met abol %&@8%yﬁ%%%@u% tgegr?r%ﬁrggpﬁge&’r%?’%tmxa g-?e %gatf)eci t abi ne
Deoxycof or ngdibh anfibbdy eetuxiragh [CER S faategye trahbiexase thhitstdrentyosdiaé i n 35

2- chl or odesoxyadenosi ne Raltitrexed 6-Mercaptopurine Hydroxyurea 6-Thin
uani ne Deci kKiaBpadnfikitprsranchseyneshoerning Xirasednhiiteop dpoexamele - 46 oyt ar abi ne

S/eﬂ]gg fg;gt“v‘@@\@g@%@qogéﬁﬁ?rﬂél SUAAGSQEY arhinf 8P ekambl KRR My har rna)
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
6- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
0S1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
10 propoxy)quinazolin-4-amine {CI 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;
(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
15 lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastinm], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/1 3354) and
compounds that work by other mechanisms (for example linomide, inhibi-
20 tors of integrin av3 function and angiostatin);
{vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,
WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
25 WO 02/08213;
(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(vili)  gene therapy approaches, including, for example, approaches for
30 replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

35
apy; and



| datrexate Roche) Eth n |c idine Taiho
I nhi bitors Epirubicin Exatecan nesyl ate
it d ( Chenenex)

(Super Gen)

Teni posi de o 2?%

m t oxantrone G nat ecaﬁcf@r
Irinotecan (CPT-1 1) Difl onotecan (Beauf-@dr- 10 7-et hyl -1 0-
hydr oxycanpt ot heci n TAS- 103 ( Tai ho)
Dexrazoxanet J-107088 (Merck & Co)

Pi xantrone (Novuspharrna) CKD- 602 (Chong Kun 15 Rebecca

Et oposi de

| psen)

(Exelixis) KWPI70 (RyaRPthaIany)arasprelesy :1olding. 1RaexARPE @ N ap

Dact i nonyci n
(Adri amyci n)

Epi rubi cin Bl eomycinic acid Therarubicin Bl eonycin A 25 |darubicin
i

Bl eonyci
Por fi roné}|

10

15

20

25

30

35

B RuBl a@nsipavie-siarEPRhage FPIPBY FTIUR {
CIN Q& Qing Felli SHAD0 M BhHASLAEL 19X G trdrRRLATBG SHR R Sdis

NGERCO78BPTORERSS 191i )

such as cytokine-transfected dendritic cells, approaches using cytokine-

transfected tumour cell lines, and approaches using anti-idiotypic anti-

badies.

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

combined with the compounds of the formula |.
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AP-5280 (Access)

Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate ‘

Capecitabine Deoxycoformycin

5-fluorouracil Fludarabine

Floxuridine Pentostatin

2-chlorodesoxyadenosine  Raltitrexed

6-Mercaptopurine Hydroxyurea

Decitabine {SuperGen
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Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)

Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

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

P54 (COX-2 inhibitor,
Phytopharm)

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

G17DT immunogen
(gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)
P1-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH
inhibitor, Ribapharm)
Cilengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinasé
inhibitor, Wyeth)

BCX-1777 (PNP inhibitor, |

BioCryst)

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

Tirapazamine (reducing
agent, SRI International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisal)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,

Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis

b

|
|
|
|
1
|
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(Intercell) JRX-2 (I muno-Rx) Norelin (Biostar) PEP-005 (Peplin Biotech)
BLP-25 (Biomra Synchrovax vacci nes (CTL MaV ( Progeni %Q é 5)0)
13- Al et RO PBVARE 1)  Mel anona vaccine (CTL CLL-Thera % & gﬂgw hmuno)
p21- RAS vaccine (GenVax) 15 Hornonal S6nrd Cestrogens Predni sone

anti hornonal Conjugated oestrogens Methyl predni sol one agents

Et hynyl oestradi ol Predni sol one chlorotriani sene Am nogi ut et hi m de
| denest r ol euprolide _Hydroxyprogesterone Goserelin ¢ elin 20

Medr oxypr ogest er one Bi cal utkrsulind (RREOL indikiles, FPinmaptesd”hamRaganesiDne
propi onate Octreotide Fl ugkgthBatrevaysd Ni | ut ami denmmsehy| tréciesan er one
Mtotan Digthylstil bestro]lCP-484 (RbkAgmhbils, Megesthwast2-Biddjoxyoestir adi ol
Tanoxi fen (EntreMed) Torenmél paﬂcfwg;ygi)fen (El'i  LThbyetyldpeianirhivsone
Phot odynam ¢ Tal aporfin (L] ghtod3e REART)inkgitBaCt Brddragoprimetat d 30 agents
Ther al_ux (\/eda) (Ther at ecl*'ﬂﬁ%eq Ies) Lutetium Texgp 1'?53”30 agent
Mot ex&f i n- ﬁadol i ni um ( Phar Mﬁ j c@' %a J1g: 18 cl S%a & éﬁls%m% si he ki nase
'matinib (Rovartis) Kahall activa orQn ibrtor, Er%ilex) TransMID-107™
PBI-1402 (PMN stimulant, (immunotoxin, KS

ProMetic LifeSciences) Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
inhibitor, Millennium) promoter, Procyon})

10 SRL-172 (T-celi stimulant, Doranidazole (apoptosis
SR Pharma) promoter, Pola)

TLK-286 (glutathione-S CHS-828 (cytotoxic agent,
transferase inhibitor, Telik) Leo)

PT-100 (growth factor Trans-retinic acid
agonist, Point (differentiator, NIH)
15 Therapeutics) MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)
Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, ILEX Oncology)
stimulant, GPC Biotech) Urocidin (apoptosis
CDA-ll (apoptosis promoter, Bioniche)
promoter, Everlife) Ro0-31-7453 (apoptosis
20 SDX-101 (apoptosis promoter, La Roche)
promoter, Saimedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)

promoter, ChemGenex)

5 A combined treatment of this type can be achieved with the aid of simulta-
2
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds

according to the invention.

30 ASSAYS

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

the assays described below and were found to have kinase inhibitory

activity. Other assays are known from the literature and could readily be
35 performed by the person skilled in the art (see, for example, Dhanabal et

al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-8121;
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14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged” recombinant human protein in a

baculovirus expression vector.

The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (*P-ATP, **P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive
signal, or none at all, can be detected. Furthermore, homogeneous time-
resolved fluorescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-
ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

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

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

chem. J)).

Flashplate method (Met kinase)

The test plates used are 96-well FlashplateR microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction

agent, Zambon) CapCelltM (CYP450

Encor e)
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(heparanase TransMol ecul ar) inhibitorsgProgen) Eflornithin (ODC inhibitor,
Tesm lifen (histam ne |ILEX Oncolo( y) antagonist, YM M nodronic acid

Bi oSci ences) (osteoclast inhibitor, H stam ne (histam ne H2 Yamanouchi) 30
receptor agonist, Mxin) Indisulam (p53 stinmulant, Tiazofurin (I MPDH Eisai)
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ant agoni st , S‘&?’r%&? A&@HM’%@M&%&%@W@#&Q 35%@‘%779 ( MTOR
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Li f eSci encesjctRmaaditke wells are washed three times with 200 pl of 0.9% NaCl

solution each time. The measurement of the bound radioactivity is carried
10 out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).
The full value used is the inhibitor-free kinase reaction. This shouid be
approximately in the range 6000-9000 cpm. The pharmacological zero
15 vatue used is staurosporin in a final concentration of 0.1 mM. The inhibi-
tory values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:

30 pl of assay buffer

10 pt of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 uCi of 33P-ATP)
50 ul of Met kinase/substrate mixture in assay buffer;

20

(10 ng of enzyme/well, 50 ng of pAGLT/well)
25

Solutions used:
- Assay buffer:

50 mM HEPES
3 mM magnesium chioride
30 3 M sodium orthovanadate
3 mM manganese(il) chloride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

35 - Stop solution:
60 mM Titriplex Il (EDTA)



Bortezom b (proteasone PCK-3145 (apoptosis inhibitor, MIIlenniun) pronoter,
Procyon) 1Qy&RlesAi24f T-cell stinmul ant, Dorani dazol e (apoppOsEB200SM3R¥Ar Ma)
pronoter, Pola) TLK-286 (gl utathi one- S %828 (cytotoxic agent,

transferase inhibitor, Telik) Leo) PT-100"growh factor Trans-retinic acid
agoni st, Point (differentiator, NIH) 15 Therapeutics) MX6 (apoptosis
pronmoter, Mdostaurin (PKC inhibitor, MAXIA) Novartis) Apom ne (apoptosis
Bryostatin-1 (PKC pronoter, |ILEX Oncology) stimulant, GPC Biotech) Urocidin
(apoptosis CDA-I1 (3apopt osis pronoter, Bioniche) pronoter, Everlife)

Ro- 31- 7453 (apopt Gsi -Z’(X'FSED@rkOxlE(na@opt osis pronoter, La Roche) pronoter,
Sal nedi x) Brostallicin ( pt flatonin_(apopto r onot er,

Phar maci a) pronote rmetdﬂﬁgﬁ% 18, Lo |ﬂe114't5?éa§f‘l§'1&ft1s MOnilsSPSHe can be
achieved with rrul ta- 25 neous, consecutive or separate

di spensigng of a{%@ﬂfbgﬁﬁl conponents of the treatnent. Conbination
products of this thnya.peaqﬁlg fy‘shlé/rcaerOLmdss SigrmarGhtnlot #1162 i nvention. 30
ASSAYS The conpounds of the forrmula | described in the exanples were tested
by the assays described bel ow and were found to have kinase inhibitory
activity. thq AARSRYE are known fromthe literature and could readily be 35
performed by t*ﬁre—p-emn skilled in the art (see, for exanple, Dhanabal et
al ., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem 274:9116-9121; WO

2008/ 14 3 PCT/ EP2008/ 003550 -57 Sheu et al., Anticancer Res.
18: 4435-4441; SHPSHME progedurepkgemale falb/C mice {breeder: Charles River

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

15 PBS (without Ca++ and Mg++). After § days, the animais were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pi {(range: 55 ~ 165). 100 i of vehicle (0.25% methylcellulose/
100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume

20
likewise 100 pl/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-
ume of 1630 ul and the experiment was terminated.

25 Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier calliper, and the tumour volume was caiculated

from the formula L x B x B/2.

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

mouse food (Sniff).

Above and below, all temperatures are indicated in °C. In the following ex-
35 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-



38:237-248; G nbrone et al., J. Natl. Cancer Inst. 52:413-427; N cosia et
al., In t - 938- 549). 5 Measurenent of Met ki nase | Vi cor di ng
to the n%lﬁ)tﬁﬂg%ﬁ%? r's data (Met, active, upstate, catal %‘3‘?ng8§’303§§?-526),
Met kinase is expressed for the purpos€8-of protein production in 10 insect
cells (Sf21; S. frugi perda) and subsequent affinity-chronmatographic

purification as "N-term nal 6Hi s-tagged" reconbi nant human protein in a
bacul ovi rus aﬁxpres ion vect 15 The ki nase acti,vjty can. be neasured using

various avaldtany SiCReRRERERe. theyRasks. P CPREAEE; e PIOZNICTRNENRI mi t y
met hod ( Sor Sriﬁ]} 82& sodngp%Lljlﬁtg ;Eﬁ'bdie%\}fpolréfed,s‘éﬁﬁ% ?@sidé@%zpuﬁﬁedlﬂ)y 19), the

fl ashpl ate ne or t Ing test, e radioactive

phosphor yl athmmatbgeapgnyosre siica gepapd fod by asystallisatien. R wlueean wilied usi ng
radi oacti vel % I flbel le CTP éBZP— ATP, %BE ATP). In the 20 case of the
presepce of 98heluantupthyl scetsiametiancod Sibduced radi oactive signal, or none
at alt, can be detected. Furthernore, honpbgeneous tine- resolved

fl uorescence resonance energy transfer (HTR-FRET) and fl uoroescence

pol ari sat i oNlasERpecohmthyo@i®s cabi {ectrmtinysactdomiyatit)M25 ods (Sifts et
al., J. of Bionmolecular Screening,. 2002, 191-214%@_ QO her non-radi oactive
ELI SA assay met hods use specific rf)’ﬁ@s( e kombandsetth MEbho- ABs). The

phospho- anti body only binds the pggf@'Q&E,O%Grgi%‘ﬁgﬁ)g%w*mi s binding can

be detected by chem | um nescence usin con XI ddse- conj ugat ed
anti bddy (RaPSIMSabtmoditic Hessurehehomida) ionfatishplmass spédtestétpt ki nase)
35 The test plates used are 96-well|l FlashplateR mcrotitre plates from
“Perkin El nfM*idCat . No. SMP200). The conponents of the kinase reaction WO

- 2008/ 145243 PCT/ EP2008/ 003550 -58 descri bed bel ow are pipetted into the
assay plate. The Met kinase and the substrate poly Al a-Q u-Lys-Tyr, (pAG.T,
6:2:5:1), aHPLOA&idtRbad:for 3 hrs at roomtenperature with radi oactively

| abel | ed 33P-ATP in the presence and absence of test substances in a total
vol umpsof 100 pl. The reaction is

Method A: Gradient: 4.5 min/ flow: 3 mi/min 99:01 - 0:100
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
20 3.5 to 4.5 min: 0:100
Column: Chromolith SpeedROD RP18e 50-4.6
WavelEngth: 220nm

Method B: Gradient: 4.2 min/ flow: 2 mi/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
3.8 to 4.2 min: 0:100
30 Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm
Wavelength: 220nm

25

35 Retention time Rt. in minutes [min].



5 term nated using 150 pl of a 60 nM EDTA solution. After incubation for a
further 30 m tenperature, the supernatants are §j wth
sucti on, ar%b?%&mgzlq?s are washed three tinmes with 200 pl ﬁ%#hgﬁ‘%%l%%
solution each tine. The neasurement of tHd bound radioactivity is carried 10
out by means of a scintillation neasuring instrunent (Topcount NXT,
Perkin-Elnmer). The full value used is the inhibitor-free kinase reaction.
This should b apptoximately in the range 6000-9000 cpm The

phar macol ogi c%——?ﬁﬁa—s 15 value used is staurosporin in a final concentration
of 0.1 mMM The inhibi- tory values (1C50) are determ ned using the RS1_MIS
program Ki nase reaction conditions per well: 20 30 pl of assay buffer 10
pl of substand¥epardtion efsstadingrcamspayndsuf fer with 10% of DMBO 10 pl of ATP
(final concentration 1 pMcold, 0.35 pG of 33P-ATP) 50 pf of Met

ki nasel s*ubstrate m xture in assay buffer; (10 ng of enzyme/well, 50 ng of
PAGLT/ we fe 50 mM HEPES 3 nM nagnesi um
chl ori de 30 gé?)'M%rlsagyib um o gsg%%WZGWﬁ#RA rranganese(l i) chloride 1 nmM
dithiothreitol (DTT) pH = 7.5 (to be set using sodi um hydroxide) 35 - Stop

solution: 60 MM Titriplex Il (EDTA) W) 2008/ 145243 PCT/ EP2008/ 003550 -59-
- 33P- ATP: Perkin-El np— - Met, ki nase: Upstate~ Cat. 14-526, Stock 1
pg/ 10 pl; spec. 5 4 U/ no; O $ o

10 R O R N—H

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 ml 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 forms, meaning that water has to be added in some cases. After cooling,

the precipitate is filtered off with suction, rinsed with water and dried.

4-(6-0Oxo-1,6-dihydropyridazin-3-yl)benzonitrile

25

%, NH
NZ
30

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

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

35 The substance is reacted further without further purification.



- Poly-Ala-Qu-Lys-Tyr, 6 : 2 : 5: 1: Sigma Cat. No. P1152 In-vivo tests
10 Expe rocedure: Femal e Bal b/ C mce (breeder: er Wga)
were 5 v‘ég‘a@&@"&?on arrival. They were acclimatised to P()C?&{(zlé}g%?ﬁ%
conditions for 7 days. Each nouse was-8Zbsequently injected subcutane- ously
in the pelvic area with 4 mllion TPR-Met/NIH3T3 cells in 100 pl of 15 PBS
(without Ca++ and My++). After 5 days, the aninmals were random sed into 3
groups, so ad an,_average tunour volune of 110 pl
(range: 55 2 3 HRYIIE BNEMt hyl cel | ul ose/ 100 mM acet ate
buffer, pH 5.5) were adm ni stered dally to the control 20 group, and 200
ng/ kg of "A56" or "A91" dissolved in the vehicle (volune |ikew se 100
pl/animal) were adm nistered dajlygto the treatnent groups, in each case by
gastric tube. After 9ydays, t ntrols had an average vol - une of 1530 pi
and the experi nent wag\ H 25 Measurenent of the tumour volunme: The
| ength (L) and breadth ( re  nmeasured using a Vernier calliper, and the
t umour vol ume was caI cul a fromthe formula L x B x B/2. 30 Keeping
conditions: 4 or ani mal s per cage, feeding with commercial nouse food
(Sniff). Abbweg aﬁa aﬁeltsdhenmmtrrleea;ﬁew!w*@ﬂ latoetherwrmzwnenmc In the
foll ow ng ex ventional work-up" neans: water is added if
Tt Wi oVET 3y

necessary, { i f necessary, to values between 2 and 10,

dependi ng end product, the mxture is extracted
with & hyl Qgc?éé %1%0‘?1%@}54‘%? BCE’I%E%@OS/ 003550 -60 tate or

di chl or onet r phase is dried over
, sod|un]su|fgﬁ§§395@@§§m§ﬁ§%%%& t'g&ﬁgéF@ﬂ§“?§q§%¢§ |ed by

¢ chr omat ogr aphy on S|I|ca gel and/or by crystallisation. Rf values on silica

5 gel; eluent: ethyl acetate/nethanol 9:1. Mass spectronetry (MsS): El

(el ectron i39@@xd—@,@-§m&ﬂg%rl%zﬁ@@ﬂ!ﬁéﬁiméb@m bonbardnent) (M-H)' ES|
(el ectrospray tonisation at nospheri c pressure chem cal

ionisggion - mass spectronetry)

GO
HO NV
20 15 g of 3-acetylbenzoic acid is converted into the pyridazinone in accor-

dance with GWP 1.
Yield: 12.3 g of beige solid, ESI 217, Rt. = 2.05 min (method A).

The substance is reacted further without further purification.

25
4-(6-Oxo-1,6-dihydropyridazin-3-yl)benzoic acid
)
Sy NH
30 H
50 g of 4-acetylbenzoic acid are converted into the pyridazinone in
accordance with GWP 1.
35 Yield: 37.3 g of pale-brown solid, ESI 217, Rt. = 2.09 min {method A).

The substance is reacted further without further purification.



(MtH). HPLC net hods: 15 Method A: G adient: 4.5 min/ flow 3 m/mn 99:01 -
0: 100 Wat |.) of TFA : acetonitrile+0.1 %vol. Q to

0 5omine o a0 50 3 bt ot EPRReesgsd

Col um: Chronolith SpeedROD RP18e 50-4. 6 63avel Engt h: 220nm 25 Met hod B:
Gadient: 4.2 min/ flow 2 m/mn 99:01 - 0:100 Water + 0.1 %vol.) of TFA :
acetonitrile + 0.1%vol.) of TFA 0.0 to 0.2 mn: 99:01 0.2 to 3.8 mn:
99:01---> 0:100 3.8 to 4.2 mn: 0:100 30 Colum: Chronolith Performance
RP18e; 100 nmlang, inter nal di ameter 3 nm Wavel engt h: 220nm 35 Retention
time RR. inm . \ -P2008/ 003550 -61- Exanples
Preparati on of=- ; FpotHher ' ng procedure | (GAP 1): 10
RRNH 1-1.2 equival ents of gI yoxyI i.C @Cl d and acetic acid (2 equivalents)
are 15 added to 1 equivalent of th¢ aet ophenone, and the mixture is
stirred At 95- 100C for 3-24 N _The 1
per g ofY acetophenone) is adde he m xture is neutralised u5| ng 25%
anmonia solution with ice-cooliYg, and 1 equival ent of hydrazi ne hydroxide

i s added. The m xtuyre is stlrred under refltg for 3 h, during which a pasty
preci pi tate 20'&@Che;NirRasFIREhenRRe AR epnyesle gt heRMiaziNenedhe cases.

After cooling, ccordance GWP 1.

Yield: 15.3 g of brown solid, ESI 218, Rt. = 2.15 min (method A).

10
The substance is reacted further without further purification.
4-(6-Ox0-1,6-dihydropyridazin-3-yl)nitrobenzene
15 Z~¢°
a NH
N

ON

15 g of 4-nitroacetophenone are converted into the pyridazinone in

20 accordance with with GWP 1.
Yieid: 20.1 g of brown solid, ESI 218, Rt. = 2.16 min (method A). The

substance is reacted further without further purification.

25 6-(4-lodophenyl)-2H-pyridazin-3-one

Z O
\N ~NH

30 7.8 g of 4-iodoacetophenone are converted into the pyridazinone in
accordance with GWP 1.

Yield: 6.4 g, ESI 299, Rt. = 2.58 min {method A).

The substance is reacted further without further purification.
35



the precipitate is filtered off with suction, rinsed with water and dri ed.
4- (6- Oxo- 1, 6- di hydropyri dazi n-3-yl ) benzonitrile 25 o NHN N 30 50 g of
4- acet yl Reyveeiidsidsl € is converted into the pyridazi nonepdﬂgmggﬁmgg;ance W th
GAP 1. Yield: 50.4 g of dark- yeIIowsoéld ESI 198, Rt. = 2.27 mn (nethod
A). 35 The substance is reacted furth f-wi t hout further purlflcatlon WO
2008/ 145243 PCT/ EP2008/ 003550 -62

3-(6-Oxo-1, 6-di hvdropvrlda2|n 3- yI)benzonltrlle N NH5/ 7.3 g of

3-acetyl begg Dy azi none in accordance with
GWP 1. 10 S he substance is reacted

fFbenzoic acid 15 0 HO\ NAH | 20 15 g of
&Nt o the pyridazinone in accor- dance with

GWP 1. Yield: 12.3 g ofgb solid, ES) 217, Rt. = 2.05 mn (nmethod A).

The sgbstance is reacted further vm'thout further purification. 25

4- (6-Oxo- 1, g’gdéfhav %Eé? 6He?16§ifacet|c a¥:l Ppergégra(iion descrrgled in Can. J.

3- acetyl benzoi c acid Ps

Chem.; 82; 12; 2004; 1760 — 1768) are converted into the pyridazinone
in accordance with GWP 1.

Yield: 3.5 g of brown solid, ESI 231, Rt. = 2.05 min (method A).

10

The substance is reacted further without further purification.

4-(6-0Ox0-1.6-dihydropyridazin-3-yl)phenylacetic acid

0
15 d
H S-NH
o

15 g of 4-acetylphenylacetic acid (preparation described in Can. J.
20 Chem.; 82; 12; 2004; 1760 — 1768} are converted into the pyridazinone

in accordance with GWP 1.

Yield: 13.0 g of beige solid, ESI 231, Rt. = 2.05 min (method A). The

substance is reacted further without further purification.
25 . A

Methyl 3-(6-0x0-1,6-dihydropyridazin-3-yl}benzoate

AGO

30

12.3 g (67 mmol) of 3-(6-ox0-1,6-dihydropyridazin-3-yl)benzoic acid are
dissolved in 240 ml of methanol, and 30 mi of thionyl chloride are
added. The reaction mixture is stirred at 70°C for 24 h. The reaction
solution is evaporated, and the residue is digested with diethyl ether,

35 and the residue is dried in vacuo.



30 HI1 50 g of 4-acetyl benzoic acid are converted into the pyridazinone in
accordance with GAP 1. 35 Yield: 37.3 g of pale-brown soljd [ R. =
2.09 mn (ﬁ%‘?ﬁ?f]ﬁ”ﬂ?@ The substance is reacted further W%%HBE%%‘@%%’I’
purification. WO 2008/ 145243 PCT/ EP2008-®33550 -63 3-(6-0xo-1 6-d i hyd
ropyridazi n-3-y0 n itrobenzene o 5 02N N.NH 18 g of 3-nitroacetophenone

are converted into the pyridazinone in accordance GAP 1. 10 Yield: 15.3 g

of brown solid, ESI 218, R. = 2.15 m na'%mat hod A). The substance is
reacted furthe¥ieli {18dLef beiperselid gpl 23 Lart G- 20 min (method B). The sub-

4- (6-Oxo0-1, 6-dj [ j RN 0 N-NH O=N1 / 15 g of
4-nitroacet opﬂ%%%%a%grr%gk%@ﬁ\ygpééwltm{%{uﬂﬁgpé;ﬁ/ﬁﬁ%%%nhone in 20 accordance
with with GAP 1. Yield: 20.1 g of brown solid, ESI 218, Rt. = 2.16 mn
(method A). The substance is reacted further w thout further purification.
25 6- (4-1 odophgiioliodhhd¥bindaghds drdpRpated@alaligoudly! / 30 7.8 g of

4- i odoackt ophenone aredgonvgrted ?ntg tphe pyri dgzi ngne in accordance with
GAWP 1. Yield: 6.4 g, ESI 299, Rt. = 2.58 mn (nmethod A). The substance is
reacted further without further purification. 35 WD 2008/145243

PCT/ EP200S/ 0039yl 488-oxo-1,6-dihydropyridazin-3-yhbenzoate

10 P AL
' \N,NH
o}
15 ESI 231, Rt. = 2.28 min (method A).
Methy! [4-(6-ox0-1,8-dihydropyridazin-3-ylyphenyllacetate
A0
\N,NH
20
~o

ESI 245 Rt. = 2.15 min (method B).

95 Methyl [3-(6-0x0-1,6-dihydropyridazin-3-yl)phenyl]lacetate

| A °
0 . NH
N

O

30 ESI 245, Rt. = 2.23 min {method A).

35



3- (6- Oxo- 1, 6-di hvdr opvri dazi n- 3-y) phenyl acetic acid / o NAH OHI / 55¢
of 3- acetylphenylacetlc acid (preparation described in Can. J. Chem; 82;
12; 2004 68) are converted into the pyridazin dance
with am“f}z@gf‘%zgd 3.5 g of brown solid, ESI 231, RtQE%E?@g%ﬁr%g&(net hod
A). The substance is reacted further -@&hout further purification

4- (6- Oxo0-1 6-di hvdropvri dazi n-3-yl)phenylacetic acid/ o 15 H~ NNH O1 /
15 g of 4- acetylphenylacetlc acid (preparation described in Can. J. 20
Chem ; 82; e converted into the pyridazinone in
accordance W ] YOCATOMNMYE| ge solid, ESI 231, Rt. = 2.05 mn
(nmethod A). The substance |s reacted further mAthout further purification.
25 Met hyl 3-(6-o0x0-1, 6-di hvdropvri dazi n-3-yl)benzoate / o ONNH 30 12.3 g
(57 mol ) of 3-(6-oxo 1, 6-di hydr opyri dazi n-3-yl ) benzoic_acid are dissolved
in 240 m of net , and 30 of thionyl chloride a adged. The
reaction m x4 stlrned Oegfor 2471 The rkQ kon is
evapoﬁbted an t he M¥si due |s gested wi th di et hyl etherttS and the
residue is dried in vacuo. W 2008/ 145243 PCT/ EP2008/ 003550 -65 Yield: 13 g
of beige solid, ESI 231, Rt. = 2.20 mn (nethod B). The sub- stance is

reacted furispeg (46 RPN bFBLARINoBBhEY 8RR Bre suspended in 750 mi of di-
chloromethane under a nitrogen atmosphere, the mixture is stirred at room

10 temperature for 30 min and subsequently cooled to 0°C. 49 g (452 mmol)
of ethy! chloroformate are slowly added dropwise. After the addition, the
reaction mixture is stirred for 20 h and at the same time slowly warmed to
room temperature. 300 m| of 1M potassium carbonate solution are added

to the suspension formed (evolution of gas!). The organic phase is sepa-

15
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 remaoved by distilla-
tion.

20 Yield: 67.7 g of oil, which crystallises to give a beige solid. ES| 196,
Rt. = 1.98 (method B).
Ethyl {3-[6-0x0-3-(4-cyanophenyl)-6H-pyridazin-1-ylmethyllphenylicar-

25 bamate

30 NZ
15 g (76 mmol) of 6-(4-cyanophenyl)-2H-pyridazin-3-one, 222 g

35 {114 mmol) of ethyl (3-hydroxymethylphenylicarbamate and 29.9 g

(114 mmol) of triphenylphosphine are dissolved in 250 m! of THF. Under



5 The foll ow ng conpounds are prepared anal ogously: Methyl 4-(6-o0x0-1

6- di hvdr opwyd devgitws233 yl ) benzoate 10 o NNH O 15 ESI 231pcREP2068/80388) m n
(method A). Methyl 14-(6-oxo0-1, 6-di hver%\%r_i dazi n- 3-yl ) phenvl | acetate NAH
20 O ESI 245, R. = 2.15 min (nethod B).”'25 Met hyl

13- (6- oxo- 16-di hvdropvri dazi n- 3-yl ) phenyl l acetate | O- NNH O1 / 30 ESI
245, Rt. = 2.23 mn (nmethod A). 35 WD 2008/ 145243 PCT/ EP2008/ 003550 -66

Et hyl (3-hydr ; I § : ~ 50 g (406
moi ) of 3- am%%@gg%laqgﬁgéh%ﬁé&%%@f@n@@dﬁrfn%gggbg%oq‘d@dr?wgﬁI or onmet hane
under a nit r ogédi4 atmod pifeliethyt deodicarbaoxgatesaret slowlycaddedr dropwise, tagwdper at ur e

for 30 mn and, subsequently cooled tqg OC. 49 g (452 of ethyl
chl or of or mat eqa?ée%q‘t @/""ﬁé@éﬂ s(yfrggvgtggc_)mpgepg}eré%e 5‘%?4 %’oﬁhe{ﬁ%cmé’i”eacti on

m xture i s sti f; i room
t enper ataur e. S%gﬁﬂf %P V%ﬁf%gfd;gbs%#ggr onatI y g%pﬁ(%ﬁﬁr?r g\r%égg%%g&w to the
suspensi on f orthedegigue) and the wixtgasis)stirfedefoon §amiThegiraspitate sdiftared at ed of f,

t he aqueous phagse. is extracted with 200 m of dichl oronethane, the conbi ned
organic phases‘ﬁg‘ﬁ’gg‘\ﬁ%ﬂ% wghedswithy isareeranylians %Fﬁdo’rni‘{?&uosol ution, dried

077 o of oi 1 Vi dR 28 peualod Sal sl 3vh T 5 a0 Yeiod AkSna - *° 11 ¢

uct is reacted further without further purification.

10
The following compounds are prepared in accordance with this proce-
dure:
15
No. Structure and/or name ESI HPLC |
1
20 NZ | h
1 N0 ’ 375 | 2.80 (A)
N N
o
{
25 ozN | =
2 N0 " 395 | 2.94(A)
N 0\/
oY
0
O,N
30 l
3 N0 395 | 3.02(B)
k@,H\“,O\/
o
L

35



Rt . 1.98 (nethod B). Ethyl
nyl ) 6H pyri dazi n- 1-yl net hyl | phelpéq/

t3 16 o nophe
‘)I%"éé}ﬁgm ~1J" O NONO 30 %HH NN 15
6 (4 cyanophenyl) 2H pyri dazi n-3-one, -288.-2 g 35 (114 nnDI) of et hyl

g?oos /0(%?‘(Parm‘t e NH

( 3- hydr oxynet hyl phenyl ) carbamate and 29.9 g (114 mmoi) of tri phenyl phosphi ne
are dissolved in 250 m of THF. Under WO 2008/ 145243 PCT/ EP2008/ 003550 -67
a nitrogen at-rpsphere;—the-react-on—mxt-ure—ts—<cool-ed—tg06—348—m—(374
mrol ) of dilet hyl @zodi car boXxy e are slowy added dropwi se, and the
reaction mxture jis stirred & Qe .t enperature for 72 The reaction 5
m xture i s levaporjated to dryness.h} 200 m of isopropanol |are added to |the
resi due, and t mxture is stirreM T@r 15 h. The precigi t™dPe i 528 {4k dr ed
off with suction,; washed with i sopkQps IN od dried in vacuo. }Yield: 19.7 g
of yelLlow splid, [ESI 375, Rt. = 2.8( ﬁd A). The prqgd- uct] is reacgted
further without further purification. e foll ow ng gonpounds are
prepared in accor{dance with S proce- dure. 15 No. Strjuctureg and/or |nane
ESI HPLC 1120 1 NN O 375 2 HIl~ Na' 25 02 2 0 395 2.94 |(A
NyO'/ O |
5 N" 0 y 476
N O~
10 k@’ b
’ o]
~o
6 408 | 2.88 (A)
15
20 7 408 | 2.97 (B)
25 8 422 | 2.95(B)
30 9 422 | 2.93 (B)

35



0ZN ~ 1 30 3 NO395 3.02 (B) NYyo-," O 35 WD 2008/145243

PCT/ EP2008/003b30 452498- \ | 4 NON N O 476 3.28 (A) NuQO pchEeP20080b03s50 N, N p
476 Noon 10 6 NON 408 2.88 (A) 15 H 1 ~y Ik 7 ONON 20 O 408 2.97 (B
NyO -,~ O\O'~1 1 \ 25 8 N~N. p H 4229295 (B) 030 9 NON p 422 2.93 (B)
N /O- 35 WO 2008/ 145243 PCT/ EP2008/ 003550 -69-

2-(3-Aminobenzyl)-6-[4-(5-methyl-1,2 4-oxadiazol-3-yl)phenyl]-2H-pyri-

dazin-3-one

o4 sdo!
SONH SN NH,

— ] i o-N

o—N

2.5 g (10 mmol) of 6-[4-(5-methyl-1,2,4-oxadiazoi-3-yl)phenylj-2H-pyrida-
zin-3-one, 1.85 g (15 mmol) of 3-aminobenzyl alcohol and 3.9 g (15 mmol)

" of triphenytphosphine are suspended in 60 ml of THF under a nitrogen
atmosphere, and the mixture is stirred at room temperature for 10 min.
2.9 g (15 mmol) of diisopropyl azodicarboxylate is then added dropwise
over the course of 15 min. The reaction mixture is stirred at room tempera-
15

ture for 3 hours and subsequently evaporated. The residue is taken up In
about 70 mi of 2-propanol, and the mixture is stirred for 15 minutes. The
residue is filtered off with suction, washed well with 2-propanol, then with

MTBE. The residue is dried in vacuo.

20 Yield: 2.68 g of slightly brownish crystals, ES| 360.

3-(4-Methylpiperazin-1-yl)propane-1-ethyl chloroformate dihydrochloride

H C
25 ~ Cl__O_ _Cl ~y -
N N Ci
@\/\/OH i OC1><CI T QN;\/\/OW/CI

8.7 g (61.2 mmol) of N-methyl-N"-(3-hydroxypropyl)piperazine dissolved in
30 10 ml of acetonitrile are added dropwise to a solution of 100 mi of aceto-
nitrile and 40 ml of 4 N HCl in dioxane and cooled using a water bath that
the internal temperature did not exceed 40°C. 8 m! (66.3 mmol) of tri-
chioromethyl chloroformate in 10 mi of acetonitrile are subsequently added
35 dropwise with ice-cooling at an internal temperature of 2-10°C, and the
mixture is subsequently stirred at room temperature for 15 h. The precipi-



2- (3- Am nobenzyl )-6-[4-(5-methyl -1 2 4-oxadi azol - 3-yl ) phenyi | - 2H pyri -

dazi n- 3: + 1 I ~NNNi NH 5 NI / H/ NHO-N ) of
6-[4-( 53’{)?8?‘19%‘?!%32, 4- oxadi azol - 3-yl ) phenyl ] - 2H pyri da- g(fgm%?@%go%gﬁe) 1.85 ¢
(15 mmol ) of 3-ami nobenzyl al cohol and03-9 g (15 mml) of

tri phenyl phosphi ne are suspended in 60 mMl of THE under a nitrogen

at nosphere, and the mxture is stirred at roomtenperature for 10 mn. 2.9
g (15 nmmmol) of, diisopt I odi car hoxyl ate is_then added dropw se over the
course of %teﬁpﬁneaﬁgf'ﬁ%s&%wﬂ iSHCHPR. yasheq Wﬂtbcﬁcﬁto'?'gg‘?m@@:ﬁg@a 15 ture
for 3 hour ; evaporated. The residue is taken up in about
70 m of 2?%§§gﬁﬁpﬁggﬁgo%%°'m xture is stirred for 15 mnutes. The residue
is filtered;Qff 1w j shed well with 2-propanol, then with MIBE.
e res dod el 19127 BRBIkbwagsed Hel! M g of slightiy brownish
crystals, ESI 360. 3-(4-Methylpiperazin-1-vl)propane-1-ethyl chlorofornmate
di hydrochloride 25 N+CIl OxCl ~-NC d ~N- OHOO d ~Nz Oo1C Il Il C
9.7 g (61. Praparatiopfofl$-ehiethyipipetazinyvidyiiprspyiaBy3) ja- (Sematiyiel 2l4ssol ved in 30
10 M of acetonitrile are added dropw se to a solution of 100 ml of aceto-
nitrile an@xadiagpl-3fyNphenyiE6-oxo-8Handidazind-vimathvipheny bamate bath t hat
the intern h Ly 1d.sd not exceed 40C. 8 m (66.3 mml) of tri-

chl oronet h rQB e’in 10 mM of acetonitrile are subsequently added
35 dropwi se with ice-cooling at an internal tenperature of 2-10C, and the

m xt dPe is subsequently stirred at roomtenperature for 15 h. The precipi WO

2008/ 145243 PCT/ EP2008/ 0035 -
4 \/©\ v y
gt -
N
NH, O+ cl

15

H
clr I\/,’I',\
O--N "A1"
20

180 mg (0.5 mmol) of 2-(3-aminobenzy!)-6-[4-(5-methyl-1,2 4-oxadiazol-3-
yhphenyi]-2H-pyridazin-3-one and 184 mg (0.625 mmol) of 3-(4-methyl-
piperazin-1-yl)propan-1-ethyi chloroformate dihydrochioride are suspended
in dichloromethane, 121 ul (1.5 mmol) of pyridine are added, and the mix-

25 ture is stirred at room temperature for 3 hours. The reaction mixture
becomes solid in the process. The reaction mixture is taken up in dichloro-
methane and 2 N NaOH. The aqueous phase is extracted with dichloro-
methane. The organic phase is washed with water, dried over sodium

30 sulfate and evaporated. During treatment of the oily residue with MTB
ether and petroleum ether, crystallisation commences. The mixture is
boiled with MTB ether, cooled and separated. The residue is substantially
dissolved in 8 ml of HCI in 2-propanol at elevated temperature. The hot

35 solution is filtered and added dropwise to MTBE. An amorphous precipitate



tate forned is filtered off wth suction, washed wth acetonitrile, and the
resi due is woizemuspayacuo. Yield: 13.27 g of pink powder. pchePer@pasiasi on of
3- (4- net hyl pi perazin-1-vl)propvl (3-{3- [_47- 5-nethyl-1.2,4- oxad

i azol - 3-vl ) phenyl | - 6- oxo- 6H pyri dazi n-1 -yl met hvl } phenVl ) car banat e

di hydrochloride ("Al") 10 HA "I cl- NNNHz + N1 HO 15N\ /I Jt
H'\Cd \NNRO N I C ~H. erN"A"™ 20 180 ng (0.5 mmol) of

2- (13- am nobenzgkhs 6Thid-i§ BtERIGOF withuttion afthsEad with MTBE and dried in

yl') phenyl | - 2H pyri dazi n- 3-one and 184 ny (0.625 mi ) of 3-(4-nethyl-

pi perazin-1-ylyaauepan- 1- et hyl chI oroformate di hydrochl ori de are suspended

i n dichloronethane, 121 pl I di ne are added, and the mx 25
ture is stirredielt 1r9§dﬁ9tqun%é ailhnrtéromlpngeh%f:@lounfﬁ@ salich P44 xt ur e

vet hane snd 2 K-NMBECE f°Ces;§h£&;naﬁ-:§a'4%2(@@5;@%@'@%«%&% 184 '8 Slret nane.

The organic p owe e and
evapor at ed. Dulhralﬁ%8 t??ggﬁhgﬁt FB he 0 ITy‘giéegﬁ_(lj’é ?@dqv#glt? %ﬂg Qﬁl’d

petrol eum et het), 70081 |d)sBB1EN2E0BTENEES (2HNE, 3r12x3 8 (¢1I|-ISm lvmhl ed with MIB
et her, cool ed and separated. The residue is subst lly dissolved in 8 m
of HO in 2- pr%mﬁmp%ﬁedéwaﬁeaﬁmad)eﬁﬂ&@@b}én ﬂFeS%?tH:aa 2383t bh s
filtered and added dropwi se to MIBE. An anor phous precipitate

10
4-[1-(3-Ethoxycarbonylaminobenzy)-6-0x0-1.6-dihydropyridazin-3-yi]-

benzoic acid

15

Y
Z
/

20

42 g (22 mmol) of methyl 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-
dihydropyridazin-3-yllbenzoate (contaminated with triphenylphosphine
oxide) are dissolved in 300 ml of tetrahydrofuran and 30 ml| of water, 1.6 g

25 (66 mmol) of lithium hydroxide are added, and the mixture is stirred at
room temperature for 15 h. The reaction mixture is evaporated. The resi-
due is dissolved in 400 ml of water and 200 ml of ethyl acetate, the organic
phase is separated off, and the aqueous phase is extracted with 2 x

30 200 ml of ethyl acetate. The organic phase is discarded, conc. HCl is
added to the aqueous phase to pH 4-5. During this operation, a precipitate

deposits, which is filtered off with suction, washed with water and dried.

Yield: 5.1 g of pale-beige crystals; ESI 394; Rt. = 2.55 min (method B).

35
The following compounds are obtained analogously:
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di hydr oohheohdlfis2as col ourl ess solid; ESI
9.696 (1 H, b),
7.262 (1 H,
3.2-3.8 (11H m wth
2.032 (2H, m.

1- ( 3- Et hoxycar bonyl am nobenzyl ) - 6-oxo-1, 6-d i hyd ropyri dazi n- 3- yII-
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PLC

408

2.63 (B)

12

20

408

2.59 (B)

25

30

35

Preparation of ethyl (3-{3-[4-(2-hydroxyethylcarbamoyl)phenyl]-6-oxo-6H-

pyridazin-1-yimethyl}phenylicarbamate ("A2")

HO

HO\/\N
H

= | o

N\N

0

H
N._O._~
o O

197 mg (0.5 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-di-

hydropyridazin-3-yllbenzoic acid are suspended in 2 ml of DMF, and 30 i

(0.5 mmol} of ethanolamine, 112 yi (1 mmol) of 4-methylmorpholine,

70 mg (0.5 mmol) of 1-hydroxybenzotriazole and 194 (1 mmol) of N-(3-di-



5 H\~\ 10 ON3NO H394 2.62 (B) NyO,,,e O 10 Ho \ I \ 11 N,N o 408
2.63(8) NTQ[‘}'zi)'omh 5 15 Ho 12 N,N 0 408 2.59 (B) 20 v O prpepinbb@asef
ethyl (3-{3-[4 (2-?1ydroxyet hyl car banmoyl ) phenvl | - 6- oxo- 6H pvri dazi n-

1-yl et hyl } phenvl ) carbamate ("A2") 25 HO'Ho~~N H\ I \ I\ I NNNONNOH
30O NO- I NIIO- / 0o~ 0197 nmg (0.5 mmol ) of

4-[ 1- (3- et hoxycar bonyl am nobenzyl ) - 6- oxo- 1, 6-di - hydropyri dazi n-3-yl ) benzoic

acid are susp | 12 f J > nol am ne,
112 pl (1 mﬁﬂg@&'dﬁ'ﬁépﬁgﬁ@g}’ %W’%@g"%"% Q@?%‘F% baka S

1- hydr oxybenz atatghfixtarslislQnrddlatvaph) tephpdiatidedor OB IR By _
PCTI EP2008/ 003550 -73 net h&i am nopropyl )-N -ethyl carbodi i m de hydrochl ori de

are added. Thenearsief PP MBktGire is stirred at roomtenperature for 24 h and
purified by mneans of prep. HPLC. 5 Yield._ 164 rT?2 of "A2" as white solid,;
ESl 437;5R .= Yielsks 164 Mg pbi Adganyhite solid; ESI437; Rt.= 2.36 min (method A).

'H-NMR (de-DMSQ): & [ppm] = 9.584 (1H, s), 8.504 (1H, t), 8.141 (1H, d),

7.94-8.02 (4H, m), 7.476 (1H, b), 7.387 (1H, d), 7.240 (1H, t), 7.111 (1H,

d), 6.982 (1H, d), 5.296 (2H, s), 4.75 (1H, sb), 4.095 (2H, g), 3.529 (2H,

m), 3.349 (2H, m), 1.216 (3H, t).

10

The following compounds are prepared analogously:

15 [ No. Structure and/or name ESI HPLC

2 — O H‘{
"A3" N 451 2.51 (A)
N N— 0
H
20 /0—/_ \_d
Y 3o ;«—4 T
64
||A4u f/__N N— O 27? (A)
Y é) H (M-Boc+H) !
b
Yy (o o/
N }4_" ° g‘_\< 451 2.43 (A)
HO

0 I 3L
"AB" N N—N §‘ Y 467 | 2.31(A)

25

IIA5||

e

HO OH

o = H« |
35 "AT" g N>\ O i‘N_N: j S 499|248 (A) |




"H-NVR (d5-DMBO): 6 [ppml = 9.584 (1H, s), 8.504 (1 H, t), 8.141 (1H, d),
7.94-8.02 (4H, n), 7.476 (1H, b), 7.387 (1H, d), 7.240 (1H, t), 7.111 (1H,
d), 6.98%obk/14k243 5.296 (2H, s), 4.75 (1H, sb), 4.095 peHrrawsodsss29 ( 2H,
m, 3.349 (2H, m, 1.216 (3H t). 10 T?ﬁefol | owi ng conpounds are prepared
anal ogously: 15 No. Structure and/or ESI HPLC OHJ "A3" N/ \ N- O -
O 451 2.51 (A) 20 fH F44 464 "A4" ~o- H MBoc+H 2.77 (A) NH 25 "A5" ~N

- N 0451 2.43 (A HHO\ / 30/ \ - HO "A6" N_ ~"4672.31(A)~HOC]—I
/| Oy \ q-"NQ499 246 (A] _H [ 35 AT --- - VD 20087 145243
PCT/ EP2008/ D03550 Q | : o—|z{479 2.62 (A} 05
"AB" 479 | 2.62(A)
5 7
- H

A Q
"AQ" ~ N—-N j §0. 493|269 (A)
( 0

10 — g o
"A10" ~ m\. od —<°

501 2.33 (A)

15 Wﬂo—/

mrrl o ° 492 [233(8)
N
trifluoroacetate
20 0 — o H‘(o—/
"A12" \ 451 2.40 (A)
N—- o)
reta \_d:
25 "A13" 493 2.64 (A)
"A14" 478 2.31 (A)
30
"A15" 464 2.27 (A)
35

trifiuoroacetate




Ho--" "A9" - N- 0493 2.69 (A) 10 Ho-J "A10" HN O 501 2.33 (A) 15 H
"All" \ ~Hwo40%/1452383 (A trifluoroacetate 20 0/ \ - H PALRP20bB/0038500 451
2.40 (A H-\ 25 "Al 3" H Yo N_ 493 2.64 (SA) | / OHHNO 478 2.31 (A) 30
"A14" -N\ trifluoroacetate / \ \ OH35'™A15" NHN \ 0 464 2.27 (A
trifluoroacetate WO 2008/ 145243 PCT/ EP2008/ 003550 -75/ OH "A16" ~HN _ O
465 2.56 (A) / -0O05 0 H"A17" H\ 0 506 2.20 (B) trifluoroacetate 10 0 H
"A18" H N O 504232 (B) triftuoroacetate 15 N/ _\V D ~TAI9" N N V|0
506 2.27 (B) |trifl boroacetatéd/ = H

" " \Y 0
A6 /_/—ﬁ Ny C‘&o 465 | 256 (A)
—0
O —
\ 0 H‘(_/

O

trifluoroacetate

10 > a (“\—dw_{_/

"A18" Q—/_H 504 2.32 (B)
trifluoroacetate
15
"A10" 506 2.27 (B)
20 "A2Q" — _/—; D \;\_{5\0 0 492 228 (B)
N

478 2.26 (B)

25 "A24" tl H
0, = H‘(_-/
; < > <\ > O
® : as %

"A22" (_—.>/_/_ " 533|210 (B)

frifluoroacetate

35



/ \' \ 0 HQY 20 "A20" HIN O 492 2.28 (B) trifluoroacetate / \ \ 0 H 25
"A21"sH N c b5 478 2.26 (B) trifluoroacetate / O/ \ - -\1\0
"A22" 53‘f¥022°%‘4é%‘;3 trifluoroacetate 35 WD 2008/ 145243"%‘7@%@‘%@7"003550
-76 NO "A23" H\ / 504 2.26(8) 5 tfvV6l-uoroacetate OH "A24" 0 r-1-H 0 518
2.52 (B) 10 OO HOJ N "A25" H 506 2.28 (B) 15 trifluoroacetate / O H\~J
N N "A26" 518 2.32(6) 20 v trifluoroacetate rH N 0 25 "A27" 520 2.22 (B)
trifluoroacetate

- g o~

RO i
"A23" O/—/— H kd 504  |2.26 (B)

trifluoroacetate

O i
"a24t| o /H ”’\_d 0 518 {2.52(B)
10 U

HA25H‘

506 | 2.28 (B)
)
15

"A26" ~
e

518 | 2.32(B)

25 "A27" 520 | 2.22 (B)

518 2.28 (B)

_ o/
R PV . MF; & :?wdi"‘

trifluoroacetate

35



30\ p "A28" N 0 518 2.28 (B) trifluoroacetate 35 WD 2008/145243

PCT/ EP2008Ma®3m8@4524¥7 H O0-/ "A29" NH )-Ki---(ij~<O 491 @ctribrioB003560
trifluoroacetate O\ - O OH"A30" A/ \ o5-/-H/- N O 450 (M Boc+H) 2.89
(B) 4 10 O"A31" H"- 578 3.03 (B) O{%57 \ - HQJ H N "A32" HO-- 538
2.17 (B) 20 OH trifluoroacetate O H%J N 25 "A33" H 532 2.33 (B)
trifluoroacetate / \ - OH O30 "A34" NO ~H" 504 2.24 (B)

trifluoroacet ?te 35 20087 145243 PCT/ EP2008/ 003550 178 I ]
= H
i YaVetyive
"A29" | TN NN N= 0 491 2.16 (B)
5 trifftuorcacetate
Q — H o—/ |
O = M
"A30" N N o 450 1 89(B)
A( Y H (M-Boc+H) |~
O—C
10 | °

578  |3.03(B)

"A31" By \_/_/‘H ¥

o)
15
YO 7
N N— o) ‘1
H H \—d |
"A32" o—\—vg—/— 538 2_17(3)3
20 OH
trifluoroacetate
_/
— o)
O~
- o}
( . "A33" 2 ~ \-d 532|233 (B)
trifluoroacetate

504 2.24 (B)

30 "A34" Q_/_ N N
N

trifiluoroacetate

35



I -N NOi "A35"

10 " A36"

506 2. 3\3’0%&’{45
-0 25 HO0-\ NN
PCT/ EP2008/ 003550

NH 532 2.31 (B) HN 5 H 0--N'

46 2.40 (B)

trifluoroacetate

Oi NN

"H trifluoroacetate O/ "A37" H/
H o-\ trifluoroacetate 20 0\ o N%&éépﬂog@l&séw (B)

“A39" -7H / 502 2.4B38(-B)
-79 O N N "A40" NH 504 2.24 (B)

30 NJ H 0-\

35 WO 2008/ 145243

= ]
0 \N,N
"A35" NH 532 2.31(B
a i (B)
5 N o\
trifluoroacetate
-
o NN
10 "A36" U NH ,E 546 | 2.40 (B)
j, N o\
triftuoroacetate
15 ° NN
N
"A3T7" H j 506 | 2.30 (B)
N
triffluoroacetate
20 —
0 4 O
N~
N
"A3g" ,I d 502 | 2.37 (B)
5 ¥
25 oo™\
0 NN
"A3Q" K/' N é 502 | 2.45(B)
20 . {
) N

35



5 N H-O-\ trifluoroacetate O H NH N 10 "A41" 502 2.25 (B) Ethyl

(3-{3-[4- (w@zaRii1g34qi O] 2. 2. 2] oct - 3-yl carbamoyl ) phenyl | - 6pOKBPH08/003550

H pyri dazi n- 1-yl net hyl } phenyl ) - carbamat% trifluoroacetate \N7 15 O/ N, N
"A42" NH 1 465 2.47 (A) N H HIO-\ .rgeparatlon et hyl
(3-{3-[3-(4-tert-butoxycarbonyl am nobutyl car banoyl ) -

phhenyl | - 6- oxo- 6H pyr| dazi n-1-vl net hyl }phenvl )car bamate ("A43") 25 H\ J

194\ -~N NON OTHHO N[N H— TV N 7O N "A43" 00 11 30 197 nyg .5
mol ) of 3- [1](3 et hoxycar bonyl am - 0x0- 1, 6-
di hydr opyri dazi n- 3-yl ] benzoi c agi ¢ Swdended in 2 m of DMF, [and 115 pl
(0.6 mmol) of#N-ter { - but yl oxycal At - 1, 4-di am nobut ane,| 112 pl 35 (1 mmol)
of 4-net hyl nonp ne, 70 ny F4- hydr oxybenzo- azd 194
(1 nmol) of MNi( gg‘h met hy@pﬁ:opyl) I’cfr bo WO 2008 Q4524:2%@&ﬂ
PCT/ EP2G8/ 00 550 180

Gp 3 N N So\

trifluoroacetate

) i
0}@—@0 H'qo
)Er"“ " N
502 2.25 (B)

1 0 llA4 1 1"t
Ethyl (3{3-[4-(1-azabicyclo[2.2.2]oct-3-yicarbamoyl)-
phenyl]-6-oxo-8H-pyridazin-1-yimethyl}phenyl)-
carbamate, trifluoroacetate
—
1 5 (9] \N—N
"A4D" NH 465 2.47 (A)
HUJJ/ N o\
20

Preparation ethyl (3-{3-[3-(4-tert-butoxycarbonylaminobutylcarbamoyl)-

phenyl]-6-oxo-6H-pyridazin-1-yimethyl}phenyl)carbamate ("A43")

{
H
25 H N j\N/\/\/N RN
' H ) N
0 N-_ o N o
H ”n "

30
197 mg (0.5 mmol) of 3-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-
dihydropyridazin-3-yl]benzoic acid are suspended in 2 ml of DMF, and
115 pl (0.6 mmol) of N-tert-butyloxycarbonyl-1,4-diaminobutane, 112 !
35 (1 mmol) of 4-methylmorpholine, 70 mg (0.5 mmot) of 1-hydroxybenzo-

triazole and 194 (1 mmol) of N-(3-dimethylaminopropyl)-N"-ethylcarbo-



di i m de hydrochl oride are added. The reaction m xture is stirred at
4:h and purified by means of preparati
2.95 mn (e

t enper at r
e Yipai?

ng o
(d5-DVBO): 6 [ ppmM
(1H, d), 8.048 (1H, d)
(1H, d), 7 247 (1H, t),
(2H, s),

1.370 (9H,

564; Rt. =

88651 (1H t),
7.589 (1H, t),
6.982 (1H, d),

|te solid; ESI
9592(1H s),

7.911 (1H, d),
7.151 (1H, d)

8.296 (1H,

room
sm&ag d: 157

g

H NVR

s), 8.

7.462 (1H b),
6.774 (1H, m),

141
7.399
5 311

> Yiige 9%%*’3@@@'4%‘%6(%“@#8%@%%)@%@?*@%wﬁ%zfnéﬁ%q i Bbarea

anal ogousl| HeriaE;aPﬁures‘FdrlMNéﬁdQﬂﬂr‘fﬁﬂ tiaieakSbf g@;ﬁrahbe”\-lp'l_@‘l 41/--/ OH

o'/ 550 2.93 (

0 20 xo 0 f \~ LI'P O N-~

86 (B)

A45" 1,

/-JN O

N OO H 25VYiel@ H5pmg oA4813"4d white Golid)\ ESI 862, Rt 282 0B)mind@néthitllBlor oacet at e

PLI X _ 0 "A47"

" OR 0 478 2. 26(6)

35 trifluoroacetate WO 2008/ 145243

PCT/ ER2008/ ORHAIER (d-MSCD): B{ppri] A48 5904 1464), B.881 (B, )58 206 (kpspacet at e
8.141 (1H, d), 8.048 (1H, d), 7.911 (1H, d), 7.589 (1H, 1), 7.462 (1H, b),
7.399 (1H, d), 7.247 (1H, 1), 7.151 (1H, d), 6.982 (1H, d), 6.774 (1H, m),
5.311 (2H, s), 4.100 (2H, q), 3.349 (2H, m), 2.948 (2H, q), 1.40-1.58 (4H,
m), 1.370 (9H, s), 1.223 (3H, 1).

10
The following compounds are prepared analogously:
15 No. Structure and/or name ESI HPLC
”j\(@\{lo H o/
"Ad44" H N 550 293 (B
0\(N\/\/ Y N~( (B)
20 AN °
H \ 0 H Os/
"A4S" Np{u} N 537 2.86 (B)
% &N/\/ o) \O jg)
O H
25
N ,};j o H o/
"A46" "“'I\{/\/\/ o) \\@Njg 492 2.28 (B)
30 trifluoroacetate
\ o~/
" 1" \ n N~ ° H%
I W L@ Y 478 |2.26 (B)
35 trifluoroacetate




"AMA9" NN N ('/ 437 2.38 (B) i HOO/ \" 10\ HBO" "A50" H/ 451 2.58
(B) 1-2- OGwvo@nesh3sisdS1" N N N 465 2.66 (B) 20 "A52" WNpcNHpisedsdsszo 42 (B)
HOO o Hj "A53" NN ONH- 465 2.47 (Eg 25 0 o HO 30 35 WD 2008/145243
PCT/ EP2008/ 003550 -82 Preparation of ethyl
[3-(3-(4-f(4-tert-butoxycarbonVl am nobutyl -
car banoyl ) net hyl | phenVl } - 6- oxo- 6H pyri dazin-1 yl net hyl )phen ry - carbanate

("A54") 5/ \ [0 H H04 O 10 ON HY1 O 15 "A54" 120 ng (Of 295 nmol )
of 4-[1-(3-ethoxycarlbonyl am nobe
di hydr opyri dazi n- 3-yl ] phenyl aget ) fided inf2 mM of PW, and
68 pl (0.354 n wQf N-tert- ,4odi am nabut
(0.59 mmuol) ofm%\- tithyl ogiZphol i @, 41 ng ( Dl ) of 1t hyéroxybggggl(a)
triazole and 114 (0./59 ) of N-(3-dinethylam nopropyl)-N -ethy] carbo-
5
trifluoroacetate
H \ o H o/
"A49" /\/N N—| N‘\< 437 2.38 (B)
HO o \< S 0
10
( Yo H_P
"A50" /JH N S""\g 451 2.58 (B)
—0 o
16 \--
H H o/
"A51" N Ny ©C N 465 | 2.66 (B
/of/ | hLQ jg (B)
\“ H o
20 "A52" N - o N~( 451 |242(B)
Ho\/\/ (0] 0
H \ o
: "A53" N Nety' O ﬁ~« 465 | 2.47(8)
‘ 25 /\/\/ 0 \\@ o)
HO
30

35



di i m de hydrochl oride are added. The reaction m xture is stirred at room 25
terrperatwmoﬁghsg‘fg h and purified by neans of prepar at i per/HpPidesoos¥sel d: 58

ng of
The foll ow ng conmpounds are prepared

" A54"

as white solid; ESI 600(Nﬁ§la . =2.87 min (nethod B). 30
a ogously 35 WD 2008/ 145243

PCT/ EP2008/ 003550 -83- No. Structure and/or nane ESI HPLC N/ \ HO-/ 5

" A55" o"OH—%(MNa)279(B) 572 HHO J O N C"A56" 00 506 2.25 (B)
10 -~ triflporos ; , : 39 0 15 H 0 H "A58"
0 ~~mm W\ TR "A59" O N\ 0

492 2.24 (Bb;arb%ﬁ'lﬁvlrﬁémrmmﬁmﬁﬁe)x&%H@M@Zlﬁ@ﬂﬁﬁﬂdﬁ?”ﬂh@@ﬂ EP2008/ 003550

-84

10
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25
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carbamate ("A54")

120 mg {0.295 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl}-6-oxo-1,6-
dihydropyridazin-3-yllphenylacetic acid are suspended in 2 ml of DMF, and
68 wl (0.354 mmol) of N-tfert-butyloxycarbonyl-1.4-diaminobutane, 66 p!
(0.59 mmol) of 4-methyimorpholine, 41 mg (0.3 mmol) of 1-hydroxybenzo-
triazole and 114 (0.59 mmol) of N-(3-dimethylaminopropyl)-N’-ethyicarbo-
diimide hydrochloride are added. The reaction mixture is stirred at room
temperature for 24 h and purified by means of preparative HPLC.

Yield: 58 mg of "A54" as white solid; ESI 600 (M+Na); Rt. = 2.87 min
(method B).

The following compounds are prepared analogously:



Preparation of ethyl [3-(3-{4-[(4-tent-butoxycarbonyl am nobutyl -

car banovl ) wab ookl pdenyl 3- 6- oxo- 6H pyri dazi n- 1- yl met hyl ) pheawyEf2o00gesssanat e
("A60") 5\ ~t- HHO" O ~y Nk HO 0 H_gk0 0.5 nmmol of

3-[ 1- (3- et hoxycar bonyl am nobenzyl ) - 6- oxo-I, 6- di hydropyri -

dazi n- 3-yl ] phenyl acetic acid are suspended in 2 ml of DVF, and 0.6 nmol of
N-t ent - but yl oxycar bonyl - 1, 4-di am nobutane, 1 nmol of 4-nethyl norpho 15 I|i ne,
70 mg (0.5 mmbl)N@T [I- hydr oxybswpg@iird ag@be naptk T mol of[ N- €8r HPLC
di met hyl am nopropyl )- N -et hyl carbodi i m de hydrochl ori de |are added. The
reaction mxture isystirred at roomtenperature for 24 h and purjified by
means of preparative HPIC Yield: 117 ng of "A60" as whijte solid; ESI 579;
Rt. =2.92 min (method B). 20 {Jhg i conmpounds gre prepared
anal ogously: No. Stfucture and] @5 g-l/ |HNs75 \ " ABL" dt~ H
N.N o 564 2.90 "ABp" FN/ S i Br OXN' ' NNy AG2" , N ﬁag 2. §2.78)B) (35 N
0 WD 2008/ 145243 PCT/ /EPF2008/ 0035.50 -85 "A63" 507 2.30
(B) HN

"A56" © 0 506 | 2.25(B)

10 N

"A57" HA AN ° §"'<0 407 [239(B)
0
15 B

= H
i e “‘OJ
"A58" /—/q o 478 |2.22(B) |
20 triflucroacetate
_ y o
O
N— 0
"A59" ),H 0 492 | 2.24 (B)
25 trifluoroacetate
] |
30

35



50 trifluoroacetate | | i

NON \ "A64" 'NH N -p 492 2.28 (B) 10

t £ "A65" H /N 478 15 2.27 (B) H O- t at
5 XE%WW*@%% 2.44 (B) 200 HO/ / \ O |(4 )A67 PéT\IEL{S"é(é‘g‘ggz"oige(g)e

025 OJ "A68" /0-\-H N 465 2.57 (B)-8&-H O, 30 "A69" HZ N_ 407 2.44 (B)
/' \ - ~H- 35"A70' H- N_/ \ 0479 2.62 (B) r--Ir- -0 0 WD 2008/ 145243
PCTI EP2008/ 003550 -86 H O |~ "A71" Hp~N - N~/ ~/ ~H 479 2. 46 (B)
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Preparation of ethyl [3-(3-{4-[(4-tert-butoxycarbonylaminobutyl-
carbamoylimethyllphenvi}-6-oxo-6H-pyridazin-1-yimethyl)phenyll-
carbamate ("A60")

HO —_— \tg/n\/\/\n 'L\
e o

0.5 mmol of 3-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-dihydropyri-
dazin-3-yllphenylacetic acid are suspended in 2 ml of DMF, and 0.6 mmol

|IA60"

of N-tert-butyloxycarbonyl-1,4-diamincbhutane, 1 mmol of 4-methylmorpho-
tine, 70 mg (0.5 mmol) of 1-hydroxybenzotriazole and 1 mmol of N-(3-
dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride are added. The
reaction mixture is stirred at room temperature for 24 h and purified by

means of preparative HPLC.

Yield: 117 mg of "A60" as white solid; ESI 579; Rt. = 2.92 min (method B).

The following compounds are prepared analogously:

No. Structure and/or name ESt HPLC
HN/\/\Ni/@Yl
"AG1" 564 2.90 (B)
U \go\/
o R
mer| T § TN ®
AB2" N0 H 550 | 2.84 (B)
N.__O
|\©/ \"/ S
o)

)



OH" 5 "A72" HO--~H N 0 451 2.60 (B) O 10 Preparation of ethyl

f 3-f 3- (4- avooomstiiszkphenyl ) - 6- oxo- 6H pyri dazi n- 1- yl met hyPCHREBH$VESbamat e
("A73") 15 Fi2N "A73" NONONONOH N-@4 | N" p,,~ 20 V O 26 mvol of
et hyl {3-(6-0x0-3-(4-cyanophenyl)-6H pyridazin-1-ylnethyl]- phenyl}carba
mate are dissolved in 300 M of methanolic ammonia solu- 25 tion (10%, 4 g
of Raney NI are added, and the m xture is hydrogenated at roomtenperature

for 16 h under a hy rogeRn, at nospher ba.. e catallyst is sleparated
off, rinsed wjth nmeghanol | and the |fi INtris vapo- rated. 30 [Yield: |9.3 g
of "A73"; ESI |379; I&t.: 2. i nhod™ By~ e0substance is reacted
further without fur{her purk{i on. An anal ogous procedure gives the
conmpound et hyl "A83[ 3- ( 3- ani ndneqhyl - 5077 | 2.30(B)
phenyl ) - 6- oxo{6H pyri dazi n-I- t hyl ] phenyl } car bamate (["A74") 35 WO
2008/ 145243 P]:T/ EP2008/ 003550 6-87 ~ ~ HOJ N O H2N/ {"A74" § ESI 379,
Rt.=2.27 mn{(nmethod A). The su .S eacted further wthout further
purification. ?ﬁﬁiﬁ)%&étgte
-
/ e L) ¥
64" | TR N 492 228 (B)
10 i
0
trifluoroacetate
0 —
W@
wags | NS H j 478 |2.27(8)
15 h N o\
triflucroacetate |
"ABGB" 465 2.44 (B)
20 ,
"ABT" 465 2.47 (B)
25
"AG8" 465 2.57 (B) |
30 "ABQ" 407 2.44 (B)
"A7Q" 479 2.62 (B)
35




10 Preparation of ethyl [3-(3-{4-[(2-acetylam noacetyl am no) net hyl | phenyl } -
6- 0X0- GFWMOprgh@-l yl met hyl ) phenyl i carbamate ("A75") p&EPEp20bkookSse) H a |
O NONOHHNNONO-"A75" NO I~ 2Q 61 ng (0.52 mmol) of N-acetylglycine
are suspended in 2 m of DW, 106 pl'gé 95 mmol ) of 4-nethyl norpholine, 66
ng (0.47 nmi) of 1- hydroxybenzotriazole and 184 ng (0.95 nmol) of

N- ( 3- di net hyl am no- 25 propyl)-N -ethyl carbodiim de hydrochl ori de are added.

The reacti om—nrxture TS stirred at Togm gengerature ffor— T0mm, 180 ny
(0.48 mml )| of eghyl H = daQ\k/@#
{3-[ 3- (4- anj rwyet h)éépiw Y = tihyl479 phexwd }mdr bamat e
are subsequent |y @added, and tjhe ure is stirMed iat | 30 room t enperiat ure
for 24 h. The re ction m xture was” purified by means” df preparjati ve HPLC.
Yield: 57.9 ng of A75" vate solld; ESI 478 =241 m'n(rrethod A) .
1H-NI\/5{ (d6-|DVBO) : [8’1!3@”1 : (1 H 8. 108 (1iH, s),
35 8. 053 (1H: ?5

*i 2

7.34-17. 4245( 4083 231
(1H, V\DZOO 43 PCT/ EP2008/ 003558 N - : 9. 074 (11 A 6.'907 (1H, d),
5.263 (2H, 4.1324 (2H, , 4.100 (2H, 3.714 (<H d) 1.865 (3H s),
1.217 (3H, l 5 The follow ng conpounds are preparedtanal ogously: No.
Structure and/or name ESI HPLC 10 _HO-/ o/ \' 1 o"A76" ~HN / \ 0 514
2.48 (A 00 15/ \ - HH

10

Preparation of ethyl {3-[3-(4-aminomethylpheny!}-6-oxo-6H-pyridazin-1-
yimethyilphenyllcarbamate ("A73"}

15 \Qfl /\QY:LO 73
NTO

~"
20

26 mmol of ethy! {3-[6-ox0-3-(4-cyanopheny!)-6H-pyridazin-1-ylmethyl]-
phenyl}carbamate are dissolved in 300 ml of methanolic ammonia solu-

25 tion (10%), 4 g of Raney Ni are added, and the mixture is hydrogenated
at room temperature for 16 h under a hydrogen atmosphere (5 bar). The
catalyst is separated off, rinsed with methanol, and the filtrate is evapo-
rated.

30 Yield: 9.3 g of "A73"; ESI 379; Rt.= 2.13 min (method B). The substance is
reacted further without further purification.

An analogous procedure gives the compound ethyl {3-[3-(3-aminomethyi-

pheny!)-6-ox0-6H-pyridazin-1-ylmethytlphenyljcarbamate ("A74")
35



"A77" NH N_ 0 489 2.43 (A NN QO O/ \' \ H20 "A78" H1 \ 0478 2.39 (A
o~H "A79" guMdys/1852489 2.49 (A) 25 orN, -/ HN/ \ H O-/pdrBRoodbdssiy- / \ O
464 2.31 (A) 30 trifluoroacetate H QJ %gl " HN O451 2.54 (A) 35 ,0-'
-- WD 2008/ 145243 PCT/ EP2008/ 003550 -89-"0O 02 H 0-/ "A82" - 0 506 2.27 (B)
5 trifluoroacetate H/ "A83" N O 478 2.26(6) 10 trifluoroacetate O H "A34"
0/ \ NO 465 2.55 (B) 15 OHH/ "A85" HO-/ \ N_1QJ O 437 2.38 (B) H
0-/ 20 "A86" HN 605 2.50 (B) H~Xo . HOI /

H O

- Q
\ ~
H,N
HA74”

ESI 379; Rt.= 2.27 min (method A). The substance is reacted further

without further purification.

10 Preparation of ethyl [3-(3-{4-[(2-acetylaminoacetytamino)methyllphenyi}-

6-oxo-6H-pyridazin-1-yimethy)phenylicarbamate ("A75")

YU\

H N° TO H
kUNTO\/ "A7 5" Nfo

20 r

61 mg (0.52 mmol) of N-acetylglycine are suspended in 2 mi of DMF,
106 pl (0.95 mmol) of 4-methylmorpholine, 66 mg (0.47 mmof) of 1-
‘ hydroxybenzotriazole and 184 mg (0.95 mmol) of N-(3-dimethylamino-

15

25 propyt)-N’-ethylcarbodiimide hydrochloride are added. The reaction
mixture is stirred at room temperature for 10 min, 180 mg (0.48 mmol)
of ethyl {3-[3-(4-aminomethylphenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
phenylicarbamate are subsequently added, and the mixture is stirred at

30 room temperature for 24 h.

The reaction mixture was purified by means of preparative HPLC.

Yield: 57.9 mg of "A75" white solid; ESI 478; Rt. = 2.41 min {(method A).
"H-NMR (ds-DMSOY): & [ppm] = 9.585 (1H, s), 8.374 (1H, t), 8.108 (1H, s),
35 8.053 (1H, d), 7.838 (2H, d), 7.469 (1H, s), 7.34-7.42 (3H, m), 7.231 (1H,



25 "A87" ~-N/ | 518 2.34 (B) trifluoroacetate -N 30 "A88" ~l | H 564 2.80

(B) H Ne02d08345243 O~ H HO "A89" -N},J HN 519 2pd9rpRlosngHs
trifluoroacetate WD 2008/ 145243 PCT/ EP2008/ 003550 -90 N "A90" 506 2.30 (B)

5 trifluoroacetate 0 / \ - HO "A91"*"™M N 504 2.31 (B) 10
trifluoroacetate o H N "A92" N 492 2.24 (B) O( I xo~ H 15
trifluoroacetate The foll owi ng conpounds are prepared anal ogously usi ng

thyl {3-[3
gm %orrét h3[/l 1&2’%@%“6” ?2666%159}1&22 fg%IHr?est) h?/F]utgeny icar%or(ra 20 No.
Structure argd7 bt (2tdmt), BES65HALC s)HI 2\1-7’I\43H t).o H 478 2.42 25 "A93" O o0

The following compounds are prepared analogously:

5

No. Structure and/or name ESI HPLC
10 — y o~/

0 O X
A76 = _)—pl N—\_d 0 514 | 248 (A)
\
o}

15

"ATT" 489 2.43 (A)

\
20 "AT78" /_)—N‘ S :N—\_d 0 478 | 2.39 (A)

"AT7G" -‘}_N/"‘< > <"~“_>=° é‘ 5 489 2.49 (A)

25 r{J

"A80" \ 464 | 2.31(A)

30

"A81" 451 2.54 (A)

35



HN -

(MrH) (Meth. A)

HOO 30 "A94" o/ _\ o H514 2.51 (A)

35 WO

2008/ 14524 vPOMER2@08/ 003550 -91- fo N "A95" N N ~ O HdEBOPRISBIEA) N-

~IP5H

~P 536 2.80 (A

30 L"'
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"A96" HN O / \ \ 0 489 2.47 (Agg_N N p 10 HH

15 H/\ H4 "A98" ON 5

"A97" HN O N O _

2.33 (A) trifluoroacetate 20 H

H "A99" -O0/ \ 0 451 2.62 (B) NH 25 "A 100" 465 2.59 (B) /ONH HO-
" 0 0 H4 437 2.44 (B)
O H
OO H o
\
trifluoroacetate
O\ H
AW e
\
trifluoroacetate
53 -
== H
g4t _g % ;'—«o 465 | 255 (B)
e >/
— H
"ABE" H % i:‘% 437 |2.38(B)
o —
S OO g
age"| N N N—-}td—ﬁo 605 | 2.50 (B)
N ——
}HAQ\QO H o
"ABT" O \G X 518|234 (8)
trifluoroacetate
~0
>L SN
" " H
A88 oj\n’\/ﬁr" 1 564 | 2.80(B)
H 0 N 0/\
H
— e
O
"A89" [ . H \ 519 [2.19 (B)
trifluoroacetate J




- H~ "A102" N p 464
78 e 8do8ho3tco
HH \ 451 2.42 (B)
ri fluoroacetate HN

N L 35 WO 2008/145243 PCT/ EP2008/ 003550 -92- H O/

2. 28 (B) wo 2008945244 f |l uoroacetate H "A103" rO\ NH
trifluoroacetate H H O "A104" N_ 478 2.41 (B) 15 0

"A105" Ob--)=0 N 20 0 HH "Al106" _"5Y9 2.24 (B) 2
U Z "A107" HN506 2.35 (8) 30 trifluoroacetate

\

4
H
51

% H—‘é)
Silnllatv
"A90" 506 230 (B
5 .
trifluoroacetate
o)
}—N,_( >—<\ =0 H'j(
"AG1" O H ""'\_d C 504 | 2.31(8)
10 trifluoroacetate
NGO
g2 | WY j\ 492 {224 (B)
' 0 P
N" o
15 trifluoroacetate
The following compounds are prepared analogously using ethyt {3-[3-(3-
aminomethylphenyl)-6-oxo-6H-pyridazin-1-yimethyllphenyljcarbamate
20
No. Structure and/or name ESI HPLC
H
25 Q /‘( m H 478 2.42
r " N 9] QO )
A93 >— H }dejz (M+H) {(Meth. A)
H
Q = Y
30 "A94" 0 A 0 514 251 (A)
\_/ N- a

35



0O NJI O-j Q~LJ N A108 o H/ \ 619 2.56(6) 35 WD 2008/145243

PCT. /| EP2008%®0@806@524393- N ( N N\~ H H "A109" o 518 2. 36P(BEP2068/003550
trifluoroacetate HO O/ \ H = "Al1l0" _(91)_- N 504 2.36 (B) 10
trifluoroacetate Preparation of ethyl

{3-[3-(3-am nophenyl ) - 6- oxo- 6H pyridazin-1-yl 15 met hyl | phenyl } car bamat e
(intermediate "13") "I '\ HZN\ \ yll 20 ozN 1 \ NN o NON OH Nyo/ I %N
OO/ 025 1fg (Z.5]nmmol) of eidyl
{3-[3-(3-nitrophenyl )-6-oxo0-6H4yridazin-|-yl- methyl}phenyl}carjbamate |are

di ssolved in 10 nl of THF, NiNg ney nickel is,added,| and the m xtyre is
hydr ogenat ed at"ggom|t enpew re 6 nder W /hydr ogen aggosighes gy (The
reaction mxture is filtered, \— 0

5

i
= H
"A96" ”F‘\({"mo j 489|247 (A)
Ny N N= & ?

10 v
— —— H j
"AQ7" HPB=00 \o 0 ;l 6 536 |2.80 (A)[
15 H
= O *
\Y
"AQ8" ‘|~> N—\—d E 506 | 2.33 (A)
4
trifiuoroacetate
20

H
= H ,
por | o O ;ji o |ose
25 N
—~ — 1
"A100" 0 \ 0 465 |2.59 (B)
o} N—
/ td {
H
HO
30 < = H %
"A101" OMO ’;,4 437 | 244 (B)

35



30 the filter residue is rinsed with THF, and the filtrate is evaporated to
dry- nes i 5,950 ng of "13" as yellow sh oil; ESI " = 9 mn.
35 WD 20 /%ﬁ%‘%ﬁ“ﬁd/ EP2008/ 003550 -94 An anal ogous pggﬁé’gﬁﬁegm%ﬁ%s t he
intermedi ate ethyl {3-[3-(4-anino- -92-

phenyl ) - 6- oxo- 6H- pyri dazi n- 1-yl met hyl ] phenyl }carbamate ("14"); ESI 365, Rt.
= 2.19 min. 5 Preparation of ethyl

(3-{3-f 3- (4rtert—bptoxycarbongtannobut veytamnoj-
phenyl | - 6- oxo- 6H- pyri dazi n-1 - et hyl } phenyl ) carbamate {("All ) 10 HIi2N NN +
OH ~~ / I/OIN\ HO H1 7 / R=NON " Al " NH|O\ HIO11-1|H 20
138 ng (0. 68"%') of 4-T™er t9bit opydar bsh ic acid are
suspended ih A1 of DMF, 138 pl ) f A-nmet hyl nﬁ@f)hol%-%%,(g) 86 ny
(0.617 mml@ of 1-hydroxybenzotriazol e an (1.23 mmol ) 25 of
I\I—(S-gi met hyl am nopr opyl ) - N - et hyl carbodi i m de hydrochllori de are added. The
reacton mixture is stirred at Hobereasaiateature for 10 |min, 74 ng ({0. 62

mol ) of ethyl {3-3-(3-am nophenyl) - 6-oxo0-6H pypi dazin
1-yl et hyl ] phenyl }car bamat e subsequent |y d, and the mixture 30 is
stirred at foom tenper a\f}m\g’%or h. [/~

"A103" o N 478 | 2.36(B)

N.-—
10 trifluoroacetate |
H
— H __é’
"A104" 2:> <‘g,_> 0 478 |2.41(B)
" (
\Y
15 (o
H

HO—\_ﬂ{l
0O
— H
"A105" Ob—w ;“% 451 | 242 (B)

20
S - .

25 .

trifluoroacetate

-
MN g HNl&
A1QT" Hb% 506 |2.35(B)

30 trifluoroacetate

0]
Q /T
.. (O _
A108" |  © o 619 | 2.56 (B)
X - 5

35




The reaction mxture is purified by neans of preparative HPLC. Yield:

108 ny

of "Al | |'wasooshusze3solid; ESI 550; Rt. = 2.98 m n (net hedi/EB0sS/@B55Dhe
fol l owm ng conpounds are prepared anal ogoygl y: WO 2008/ 145243

PCT/ EP2008/ 003550 -95 Structure and/or nane ESI HPLC ~ o 5 OyN_ N |
"All1l2" o0 ~o0 i

N. N

g 536 2.96 (B) | NIO* H 10 0 o H "A113" OH N N N_ 522 2.93

(B OO NO~, H15 HoO I~N"/NNN& 'Al14" 1 o 1 R 450 2.26 (B)

20 trifluoroag
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NO'H

etate & H, N NON "Al 15" _ &N 464 2. 28 (B)

trifluoroacetate

"D | o oo

trifluoroacetate

"A110" O/—{:W’{z 504 | 2.36(B)

Preparation of ethyl {3-[3-(3-aminophenyl)-6-oxo-6H-pyridazin-1-yl-

methyilphenyllcarbamate (intermediate "13")

O.N I\
N.,
N~ ~0O H
H N, _O. -~
ot o
O

1 g (2.5 mmol) of ethyl {3-[3-(3-nitrophenyl)-6-oxo-6H-pyridazin-1-yl-
methyllphenyllcarbamate are dissolved in 10 ml of THF, 1 g of Raney
nickel is added, and the mixture is hydrogenated at room temperature
for 6 h under a hydrogen atmosphere. The reaction mixture is filtered,
the filter residue is rinsed with THF, and the filtrate is evaporated io dry-

ness.

Yield: 950 mg of "13" as yellowish oil; ESI 365; Rt.= 2.19 min.



25 H trifluoroacetate o o N "Al1l6" | S? 478 2.30 (B) 30 H

trifl uor‘g, gfo- ,ﬁ{g 4 The follow ng compounds are prepareg-gppd agigssiy Usi ng
et hyl P ? %

ani nophenyl ) - 6- 0x0- 6H pyri dazi n- 1- yl nePAyl ] phenyl } car bamate: WD 2008/ 145243
PCT/ EP2008/ 003550 -96 No. Structure and/or name ESI HPLC 0 5~ "AL17" >
OO N v NI / 536 HH&NNHOlO "A118" O_-NJ N | i 522 N 1 H

o0 INI5 IJana/f‘&glous ﬂ)rocedufgéNgﬁ'fgg the ln(%ernhledlgfé é!h%';?{f[%"?& gﬁﬁ"ng 20 I N, N

phenyl)-6-oxo-6H-pyridazin-1-ylmethyllphenyl}carbamate ("14"); ESI
365: Rt. = 2.19 min.

5
Preparation of ethyl (3-{3-[3-(4-terf-butoxycarbonylaminobutyrylamino)-
phenyl]-6-oxo-6H-pyridazin-1-yimethyllphenyl)carbamate ("A111")
PN
10 H,N \N’N >L
+ oj\N/\/\HIOH

15 >Li H = 0
o ﬁ/\/\é‘/N \N’N? "A111"

20

138 mg {0.68 mmol) of 4-(tert-butoxycarbonylamino)butyric acid are
suspended in 2 ml of DMF, 138 ul {1.23 mmol) of 4-methylmorpholine,
86 mg (0.617 mmol) of 1-hydroxybenzotriazole and 239 mg (1.23 mmol)
25 of N-(3-dimethylaminopropyt)-N"-ethylcarbodiimide hydrochloride are
added. The reaction mixture is stirred at room temperature for 10 min,
274 mg (0.62 mmol) of ethyl {3-[3-(3-aminophenyl)-6-ox0-6H-pyridazin-
1-yimethyllphenyl}carbamate are subsequently added, and the mixture

30 is stirred at room temperature for 24 h.
The reaction mixture is purified by means of preparative HPLC.
Yield: 108 mg of "A111" as white solid; ESI 550; Rt. = 2.98 min {(method
B).

35
The following compounds are prepared analogously:



"A120" N, ' v '"H 464 H trifluoroacetate 25 NNN "Al121" HI Q 478 N

'O ~, _ H 3@ io0sAdsbgy oacetate 35 WO 2008/ 145243 PCT/ EP200&/ 1003 0dd003558 7
Preparation of ethyl {3-13-(3-hydroxynet %l phenyl ) - 6- oxo- 6H pyri dazi n-

1- vl net hyl | phenyl } carbamate ("A122") 5 0“0 .N I N/ N Al22" 2HNIO® HON' HH
10 2 g (5.1 mmol ) of 3-[1-(3-ethoxycarbonyl am nobenzyl) - 6-oxo-1, 6-di -

hydr opyri dazi n- 3-yl ] benzoic acid are suspended in 60 m of THE, and 12.7 nl
(12.7 muol ) of borane/ THF conplex (1M are added dropwi se wunder a nitrogen
at nosphere with ice-cooling. The mxture is stirred at 15 0OC for 15 h. 6 n
of 2N HCl are[addgd [0 the reagi(eirdanbreamdi ch 1s thenesitifregpla |room
tenperature for 12 hi The reaction mxture Is evaporated, the nesidue|is

di ssolved in ethyl agetate, dried over sodium sulfate and evaporated. | The
product is pufified by nmeans of preparative HPIC 20 Yiield: 10/7 ng of

"A122" gs whife solif; ; . = 2.6~ n (nethod |B). 25 Preparation
of ethyl {3-fB-(4-hydro et Nyl B - 6H pyri dazijn-
1-yl et hyl | phen),(l‘}]f.arba @t el (" A1") 536 2.96 (B)

uj\f”\ |
10 >L 0 0 |

"A113" N T T N 522 | 2.93(B)
0 L o
N"lLO/\

15 .y AP
\T/YN \N,N
"A114" 0 j\ 450 2.26 (B)
N~ 07T
H
20 trifluoroacetate
I H A °
/N\/\H/N \N,N
"A115" © E:L j\ 464 | 2.28(B)
N 0T
25 H
trifluoroacetate

30

| P
H
/N \N,N
"A116" ,ﬁ\ 478 2.30 (B) !
o™ i
H

trifluoroacetate

The following compounds are prepared analogously using ethyl {3-[3-(4-

35 aminophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]phenyl}carbamate:



/ NN --y N 30HO] / HOO I / NIO Il / N1~O H A123" H 35 3 g (7.6
mmol ) of 4-[1-(3-ethoxycarbonyl am nobenzyl) - 6- oxo- 1, 6-di

hydr opyr iwlezpes/RAs3] benzoi ¢ acid are suspended in 90 m rfT/BP#Bps/e3s50\\0
2008/ 145243 PCT/ EP20081003550 -98 19._196(1_ (19.1 mol ) of borane/ THF conpl ex
(1M are added dropwi se under a nitrogen atnosphere with ice-cooling. The
m xture is stirred at OC for 15 h. 9 mM of 2N HCl are added to the reaction
m xture, which is then stirred at roomtenperature for 12 h. The reaction

mxture is €gvaNo @dorated, thehasrddBdior r@ngsol ved i n et hghl adefigpies |dried
over sodiumj sul fatlje and evaporated. The product is purified by nmeans jof
preparative { HPLC. JYield: 15.9 ng of "Al23" as white sqlid; ESIf 380; R. =
2.55 mn 10 (nmethqd B) Preparation_of ethy]
(3-{3-f 4- (2-/di met hyjl ani noet hoxynet hyl ) p 9 - 6-
0x0- 6H pyri dazi n-1-lyl meth I}phenyl) e ("Al24") 15 0 ONN& 20RJ N
lo OH & O "A124" H 100 gt hyl
{3-[3-(4- hydr Vr?eth 536
pyri dazi n- 1-jyl met hyl]phenyIH}carbeHmte are @ ed ini2 m of DM, 53 ny
(1.32 mol ) |of sodijum hydride in paraffin ol )9 are added {wth cooling,
and the mxtlure isistirred at roomtenperature tor 10 mn_ under a nitirogen
at nosphere. {76 ng (0. 53 mmol ) of 2-di nyyPani no- ethyll chloride
hydrochloride are gdded, and the mxtygey s initially ﬁtirred 30 at raoom
tenpergiure [for 15(h. 30 njy o @ aré” ayded to the rfeaction
"A118" OYN N 522
0 H j\
>|’ N oS
H
GO
N
15 | N
"A119" d E j\ 450
N0
H
trifluoroacetate
20 od
/\i )N
"A120" \T N i 464
N oS
H
( trifluoroacetate
25 PN
/\/ﬁ\N \N’N
“A121"| TN 478
I H i P
N~ O
H
30 trifluoroacetate |
|

35



solution, the mxture is brought to pH 9 using 2 N NaOH and extracted wth
et hyl acet st@2008h#s293 gani ¢ phase i s evaporated, and the rmsi/Aemosso3spurified
by neans of preparative HPLC. 35 Yield: % mg of "A124" trifluoroacetate; ESI
451; Rt. = 2.13 min (nethod B). WD 2008 I45243 PCT/ EP2008/ 003550 -99 The
fol |l ow ng corrpounds are prepared anal ogously: No. Structure and/or nane ESI

HPIC 5 ~ NON "A125" 493 2.14 (B) 10 - HONO ~.J H trifluoroacetate
N'N 15 "Al 26"prephraichtst ethid3(B)(3- Hvdrd)Nn%tﬁlehehf{EBLm BRCHrRfainl H NVR
(d6-DVMBSO): b [ppm = 9. 244 (1H, Db), 8 (IH d), 7.860 (2H, d), 20 7.437
(2H, d), 7.393-yimgthyliph tetﬁA122"22 7.29 (2H, t), 7.104 (11-1, d),
5.253 (2H, s), 4.561 (2H, s) 4.025 (2H @), 3.662 (2H t), 3.052 (2H m,
2.733 (6H, d), 1.801 (2H, m), 1.078 (3H, t). 0 25 "Al27" 465
trlfluoroacetateo 30 N)NI "Al128" ~ g 451 Opr~

N’N

el

10 2 g ( 5.1 mmol) of 3-[1-(3-ethoxycarbonylaminobenzyi)-6-oxo-1,6-di-

OH

hydropyridazin-3-yl]benzoic acid are suspended in 60 ml of THF, and
12.7 mt (12.7 mmol) of borane/THF complex (1M) are added dropwise
under a nitrogen atmosphere with ice-cooling. The mixture is stirred at
0°C for 15 h. 6 ml of 2N HCi are added to the reaction mixture, which is

then stirred at room temperature for 12 h. The reaction mixture is

15

evaporated, the residue is dissolved in ethyl acetate, dried over sodium
sulfate and evaporated. The product is purified by means of preparative

HPLC.

20
Yield: 10.7 mg of "A122" as white solid; ESI 380; Rt. = 2.56 min

(method B).

( ’5 Preparation of ethy! {3-[3-(4-hydroxymethylphenyl)-6-oxo-6H-pyridazin-

1-yimethyllphenyllcarbamate ("A123")

30

35 3 g (7.6 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-di-
hydropyridazin-3-yllbenzoic acid are suspended in 90 m! of THF, and



trifluoroacetate 35 WD 2008/145243 PCT/ EP2008/ 003550 -100 Preparation of

et hyl (3wio3zdbghdsdaam nobutyi carbanmoyl ) phenyl | - 6- 0xo- 6H pcr/EP2008/003550
pyri dazi n-1-yl net hyl } phenyf carbamate ("A129") 5 O N- O HH NN 10 o

A
NN ~HHN 15 "A129 H " 100 ng (O. 179 ‘"ol ) of et hyl
(3-{3-[4-(4-tert-butoxycarbonyl am nobut yl -
car banoyl ) phenyl ] - 6- oxo- 6H pyri dazi n- 1-yl net hyl } phenyl ) carbamate are 20

di ssol ved i | ' tic acid are
added. The ? gg“cﬁ'c&ﬁé'i@hgﬁ‘%w%b ém%egﬁﬁp@?g%)rgef%drd%aﬁﬁﬁg reaction
m xture is ewndponaiitecgemndirdosmtere withaiceacoolhg) Tihe Sdixtupe o stirAdd® at

trifluoroacetate as white solid. ESI: 464, 25 R. = 2.29 mn (nmethod A).
1H NVR ( d6- BMBdpF 18 hy Som| oE2N Higharegddedh to thegeactiorHmixtyre, ovhigh ig 11, d)

8. 007 (2H, , 5 ) - . 85 (1 H d),
7.2515(1H, F’ief" %‘i"?%‘?af %Efmg%r,npéf%g% ﬁﬁ~ @)Th%f%;'of‘%mfmg%,'sév 06 (2H, q),
3.317 (2H, pbratédSe rediduenk dissoha intdihylacetateb el Dver Bbdiuln 227 30 (3H,
t). 35 WD 2008/ 145243 PCT/ EP2008/ 003550 -101 The fol |l owi ng conmpounds are
prepar ed angVé@feuand evappratad Jhewredaatisduriigadyeveappiotpreparative

HPLC.

Yield: 15.9 mg of "A123" as white solid; ESI 380; Rt. = 2.55 min

10 (method B).

Preparation of ethy! (3-{3-[4-(2-dimethylaminoethoxymethyl)phenyl!]-6-

ox0-8H-pyridazin-1-ylmethyllphenyl)carbamate ("A124")

15
o
(CZ(Y ° / Elj
S
e
20 ~ /r /ﬂ\ A
N 0

OH Ej‘o’\ | "A124" b

100 mg (0.264 mmol) of ethyl {3-[3-(4-hydroxymethylphenyl)-6-oxo-6H-
5 pyridazin-1-yimethyl]phenyl}carbamate are dissolved in 2 ml of DMF,

53 mg (1.32 mmol) of sodium hydride in paraffin oil (60%) are added

with cooling, and the mixture is stirred at room temperature for 10 min

under a nitrogen atmosphere. 76 mg (0.53 mmol) of 2-dimethytamino-

ethyl chloride hydrochloride are added, and the mixture is initially stirred
30

at room temperature for 15 h. 30 ml of water are added to the reaction
solution, the mixture is brought to pH 9 using 2 N NaOH and extracted
with ethyl acetate. The organic phase is evaporated, and the residue is
purified by means of preparative HPLC.

35 Yield: 6 mg of "A124" trifluoroacetate; ESI 451; Rt. = 2.13 min (method
B).



50\ 0 N-

NN "A130" f HH " 450 2.24 (A) H2N 10 trifluoroacetate H O

"A131" H ~NvO2008/148332. 20 (B) Z 15 trifluoroacetate o oPNI/EP2008/ppBE330’

NBC 436 2.17 (B) I H2N HO'\ trifluorqgagetate 20 HH "A HZNO-CO1

33" N 436 2.24 (B) 25 trifluoroacetate o eo NH "Al134" N H 436 2.20 (B)
H2ZN Il O 30 trifluoroacetate -10 "Al 35" HZN H H450 2. 27 (B)
trifluoroacetate 35 WD 2008/145243 PCT/ EP2008/ 003550
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The following compounds are prepared analogously:

No. Structure and/or name ESI HPLC

"A125" 493 | 2.14(B)
~7 A

trifluoroacetate
—
\N _N
"A126" /J/Q é 465 2.18 (B)
N H’Eo/\
trifluoroacetate

"H-NMR (ds-DMSO): & [ppm] = 9.244 (1H, b), 8.088 (1H, d), 7.860 (2H, d),

7.437 (2H, d), 7.393 (1H, t), 7.322 (1H, b), 7.22-7.29 (2H, 1), 7.104 (1H, d),

5.253 (2H, s), 4.561 (2H, 8), 4.025 (2H, q). 3.662 (2H, 1), 3.052 (2H, m),
2.733 (6H, d), 1.801 (2H m), 1.078 (3H, t).

S|
"A127" j\ 465
N/\/\
triflucroacetate
0 1
—
' \N,N .
"A128" | é\ i 451 !
N s
gl NT 0N |
H
trifftuoroacetate




-102- / H_j N -/ A136 N O NGO 464 2.25 (B) HZN5triquoroacetate

H \

450
221 (B)WO}{52

23(8% HZN 10tr|fluoroacetate HZN' ,

trifluoroacetate y \ 0 HO/ ~NA-N 2800 A140" ~H 0 464 2.25 (B)
trifluoroacetate HZN H 30 N "Al41" o H 450 2.24 (B) O trifluoroacetate
35 WD 2008/ 145243 PCT/ EP2008/ 003550 -103
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Preparation of ethyl (3-{3-[4-(4-aminobutyicarbamoyliphenyl]-6-oxo-6H-

pyridazin-1-yimethyl}phenyl)carbamate ("A129")

IIA1 29"

100 mg (0.177 mmol) of ethyl (3-{3-[4-(4-tert-butoxycarbonylaminobutyl-
carbamoyl)phenyl]-6-oxo-6H-pyridazin-1-yimethyl}phenyl)carbamate are
dissolved in 4 ml of dichloromethane, and 500 pl of trifluoroacetic acid
are added. The reaction is stirred at room temperature for 20 h. The

reaction mixture is evaporated and dried in vacuo.

Yield: 94 mg of "A129" trifluoroacetate as white solid; ESI: 464;

Rt. = 2.29 min (method A).

"H-NMR (ds-DMSO): 8 [ppm] = 9.602 (1H, s), 8.605 (1H, t), 8.150 (1H,
d), 8.007 (2H, d), 7.955 (2H, d), 7.646 (3H, b), 7.497 {(2H, d), 7.385 (1H,
d), 7.251 (1H, t), 7.137 (1H, d), 6.989 (1H, d), 5.307 (2H, s), 4.106 (2H,
q), 3.317 (2H, m), 2.836 (2H, m), 2.733 (6H, d), 1.594 (4H, m), 1.227
(3H, 1).

HZN

"A137"
H 436

Yor oacetate O H o,/ 20 "A139" HzZN H VCT’EBZ"MQ"‘ZSOH (B)



"Al142" QNO 519 2.11 (B) 5 trifluoroacetate O\ H -N 505 "A143" H.; H (MH)
2.20 (8) WQIoBd#Baketate 10 H ~ O "Al44" H 505 2.21 (B)T/ERRpS/H31H
trifluoroacetate HNHN Ni i 519 20 {g\45" N.NI (M+H) 2.18 (B) H I
trifluoroacetate / OHOJ H\ \ ~\ N O25 "A146" O/ \ 478 2.22 (B) H2N
trifluoroacetate H/ \ OH 30 "A147" N / \ 450 2.18 (B) H2N
trifluoroacetate 35 WD 2008/145243 PCT/ EP2008/ 003550 -104 QJ

The following compounds are prepared analogously:

No. Structure and/or name ESi HPLC
5
"A130" 450 | 2.24 (A)
10
"A131" 450 2.20 (B)
15
"A132" 436 2.17 (B)
20 trifluoroacetate
H
_{ _ o)
HzN OMO H% i
"A133" N-—\_d 8 436 2.24 (B)
i
25 trifluoroacetate
AL
\N/N N 0/\
" 1" H H
A134 HA /\[rN 436 2.20 (B)
o}
30 trifluoroacetate
=
" Wl H N’\j\u N ’N\/Q\N’ﬁ\o”\
A135 2 N H 450 [ 2.27(B)
trifluoroacetate

35



H"A148" o N 0 464 2.19 (B) H2N 5 trifluoroacetate Ol / ~ 10 "A149" ~/ NH
H 462 2. \}&fﬁ)})&'h‘s&l"sl Htrifluoroacetate N N 15 AlSOAlSE%,QP%@O@}q;@ (B) H

HN H trifluoroacetate 20NNOI| ~450217(B) O~ N/ H H
25 trifluoroacetate 0 o NON "A152" =JO&M , ([Q 464 2.19 (B) 30 ~N N N
trifluoroacetate 35 WO 2008/ 145243 PCT/ EP2008/ 003550 -105 --, N "A153" NH
490 2.22 (B)
H |}|-_ I';L\(OJ
N o
"A136" \Q o 464 |2.25(8)
o}
qu/f
5 trifluoroacetate
— H O~
\ 0
H N— —\<0
"A137" _/_/4 S 450 |223(B)
H,N
10 trifluoroacetate
H N
"A138" G y 436 | 2.21(B)
0\/
s 'y

trifluoroacetate

" " N
20 A139 HZ“L/\/*H "LO*\EJ 478 227 (B)

trifluoroacetate
o5 A140" L 'LQ o 464 {225 (B)
H,N
trifluoroacetate
-
HN\//\
l
30 "A141" 450 |2.24(B)
NTO\/ '
trn‘luoroacetate

35



cc HHtrifluoroacetate 7 NN 10 "A154" ~NH (M+tH) 2.22 (B) \N N ~
ri ~0 15 NHI / \N N RO "A155" HZNcTt/Et24403549 (B)

M H)
25 t

10

15

20

25

30

35

H 20 trifluoroacetate O NN1Id "A156" N~N O 450 2.19(8) H O &N
rifluoroacetate i "NO NHO '/&1‘57" 1 447 30 H2ZN I AN
H
= H
Q300
trifluoroacetate
— H,f
0, /—< H\ >‘=°
_ 505
" 113 220 B
A143 HO)'H \—CS z (M+H) )
§
]
trifluoroacetate B
H &t
0
. HNTY =
N N
H
trifluorcacetate
y 1
Ej HN CL
Kj\ SN (M+H) |~
H i
triffuoroacetate
— . o/
H \ 0
N— _‘éo
"A146" o} 478 2.22 (B)
H,N
trifluoroacetate
— o
H \ 0 N~
"A147" N X NN d 0 450 |2.18 (B)
H,N
trifluoroacetate




trifluoroacetate
o |
10 or- N twofzbesausxcet at e

35 WD 2008/ 145243 PCT/ EP2008/ 003550
"A158" HN<N ~ / H 461 p-N 5 trifluoroacetate H

-106- / ~N~-N x \ \ N
"A159" H2N, . (~N 461

/ o HHZN N 450 2.26 (B)

15 PCALEQ0680085%6 \ 1 o H

N hydrochloride o HH, N\ N1 20 _é@@l_ ol 436 2.24 (B) /| N~O* H
hydrochloride H 25 HzN-r N NN\ p "A16Z2" o 422 2.21 (B)
-~ 4 o
H \ ~
“A148" _/_j" \ N o 464 |12.19(B)
H,N
5 trifluoroacetate
GO
\N,N
° bl
"A149" 462 2.17 (B)
NH N" o7
10 H
H
trifluoroacetate
A~ O
\N,N
0
15 "A150" j\ 476 2.18 (B)
HN H
trifluoroacetate
GO
N
20 o N
"A151" 450 2.17 (B
H
HN
|
{ 25 trifluoroacetate
= Ne=0
O \N’N
"A152" IJ’ N j 464 | 2.19(B)
—N N
30 H 07\
trifluoroacetate
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trifluoroacetate 30 35 WD 2008/ 145243 PCT/ EP2008/ 003550 -107

1 2 4-oxadi azol - 3crigrpivsnyiske 6-
q@%e ("A163") 5 1. Precursors: 1.1
yl )benzamdine oo _NH\ ' NNH

H
Prepar at i omoQboseisyds (3-{3-f4-(5-nethyl -
0x0- 6H pvri dazi n- 1-yl net hyl } phenypcar ba
N—Hydroxy 4- (6- oxo- 1, 6- di hydr opyri dazi n-
10 H2N N HO N 36g(0 183 nol) of

4- (6-0xo-1, 6-di hydropyri dazin-3-yl)benzonitrile and 59.4 g (0.56 nol) of

pot assi um carjpbonat e jar € di'ssolved in af “metha 15 nol and 44 ni of ater,
and 38.1 g (0.55 nol{) of hydrox chl oride are|added. The reattion
m xture is refluxedifor 15 o NoW| i ng, the rretha1o| is distilled off,
100 mM of watler are |added, arfd T ire is stirred at roomtenperature
for 1 h. The ;suspensi on was—NHI 20 t er gd th sucti on, and pLegipitate
was dried in (VA" | Yield{ 38 g of ye solid. 1.2 64%]1 5-%&(% 12
4- oxadi §zol - 3-yl ) phenyi | { 2Hypvri dazi n- 3-0ng 5.0 0 NNH, _ NNNH H2N | |
/ N\ HORN p--N ~ 30 38.18 0.165 nol) of H 9 N
N- hydr oxy- 4- (|6- oxo- 1, 6- di Hydr opyri dazi n- 3-yl )- benzam dine are suspended in
250 nml of acetic aciid, and 250 fHfj@foacktslel ¢ anhydride are added. The
reaction mxture rsTstiTred at r20C for
o SN
10 NH 478
" " 2.22 (B
A154 / é j (M+H) (B)
Y HIACAN
trifluoroacetate
15 od
y \N,N
N 464
"A155" | HNTY j\ 2.19 (B)
N 0/\ (M+H)
H
20 trifluoroacetate
H W
1 L} . N 219 B
A156 H/ﬁr 450 (B)
‘ o]
i
29 trifluoroacetate
&
2, N
o
H
"A157" 447
30 H,N /0..-'N
trifluoroacetate ;
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35 24 h. The mxture is subsequently allowed to cool to roomtenperature, WO
2008/ 145243 PCTI EP2008/ 003550 -108 and the precipitate fornmed is filtered
of f wi t hvaneaososs24hvashed with a little acetic acid andPEriEPdoG8p0sscUO.
Yield: 21.9 g of beige solid; ESI 255, 4 §_2. H N+ NO'/ 1 NI\ O10 ON
O H4Ni - o HppJ 15 "A163" 127 ng ? .5 mmol ) of

6-[4-(5-nmethyl -1, 2, 4-oxadi azo(- 3-yl ) phenyl]-2H pyridazi n-3-one and 117 ng
(0.55 Mol ) of ethyl (3-chioronmethyl 20 phenyl)carbamate are dissolved in 1

m of DV, j63rrg 0.5 nmol) of <c m_car bonat e are[added, &and the
mxture is stirredjat roomtem p ratl h. 15 M of water are|added
to the reaction m xture, the Chypt e s fi|tered off with
suction, V\/aiﬁhggsgd.t h wat e 5 dri ed in va-buo The res%gf s boiled with
i sopr opanol , t"ﬁ‘r cOollling, filtered, washed with panol and MIBE
and dried. Yield: 13 &N "A163" as col ourl ess crystals, ESI 432. 80 35
WO 2038/ 145243 PCT. EP2008/ 003550 -109 Preparation of et hyI
(3-f3-[5-(24nmet hoxyet hoxynet hyrifludroacétastsadi azol -
L
\N/N Elio/\
"AT59" | HN A~ 461
10 o-N
triflucroacetate
H ad
HzN/\/\er \N/N
"A160" © 450 [2.26(B
15 j\ (B)
N” oS
H
hydrochloride
H ad
HZN\/\n,N \N/N
20 "A161" 0 1 436 {224 (B)
. Jdl’OCthl’lde
NN
25 A162 H Nﬁr G/(\Ej\ 42
" " j\ 2 [221(B)
trifluoroacetate

30

35



yi | - 6- oxo- 6H- pyri dazi ne- 1- net hyl ) phenyl ) carbamate ("Al164") 1. Precursors: 5
1.1 Ethyl M3 t@sasmamb- 6- oxo- 6H pyri dazi n- 1-yl net hyl ) phenyRGTVERIHHFENe 10 O
H +, N N NNH\ | O-10ell Z" | 15dyN N H~O" Under a nitrogen

at nosphere, 1 g (8.3 mmol) of 6-o0xo0-1, 6-di hydropyri- dazine-3-carbonitrile
(prepared in accordance with WD 2002/ 079200) is suspended in 50 m of THF,
and 2.4 g (12.4 mmol ) of ethyl (3-hydroxy 20 net hyl phenyl)carbamate and 5 g
(12. 4 mmol ) ofPrepagtienyasetisyl {BH8-[41(6- metﬂldbd24095dmtoK3—2!)9henﬂLB- of di et hyl
azodi car boxyl ate | s added dr opw se nsi at 2-10C with

i ce-cooling. FASEIRYER igpl-yignethytig $ e%ﬂg?éture for 15 h. The
suspension is flltered and t he fllter resi 25 due is washed with

di chl or onet hane, the filtrate is evaporated to dryness, taken up in ethyl
acetate, and vhe q@apiserohase is extracted with 1 N HCl and saturated
sodi um I5ydr ogencar bonate solution. The organi c phase is subsequently dried
over sodium sul fate and evaporated to dryness. 30 Product weight: 2.2 g of

E,gll-/eEg;ggg/ gglfgl;ﬂm E%LHMgﬁox-y-&G“oxo% g-dlhydrop\gn az:n- —vlm)enzam néa2 008/145243

{3-f3- (I\I—hydrd;;carbammdoyl) 6- 0x0- 6H pyri dazi n 1-yI- methyllp he
nyl }carbamate HZ , N O HI NH HON

N
S AH \N’ H

10 H,N

-
N* N
HO

36 g (0.183 mol) of 4-(6-ox0-1,6-dihydropyridazin-3-yl)benzonitrile and
59.4 g (0.56 mol) of potassium carbonate are dissolved in 1 | of metha-
19 nol and 44 ml of water, and 38.1 g (0.55 mol) of hydroxylammonium
chloride are added. The reaction mixture is refluxed for 15 h. After
cooling, the methanol is distilled off, 100 ml of water are added, and the
mixture is stirred at room temperature for 1 h. The suspension was fil-

20 tered with suction, and the precipitate was dried in vacuo.

Yield: 38 g of yellowish solid.

1.2 6-[4-(5-Methyl-1,2 4-oxadiazol-3-yl\phenyi]-2H-pyridazin-3-one

25

30

38.1 g (0.165 mol) of N-hydroxy-4-(6-oxo-1,6-dihydropyridazin-3-yl)-
benzamidine are suspended in 250 m! of acetic acid, and 250 mi of
acetic anhydride are added. The reaction mixture is stirred at 120°C for

35 24 h. The mixture is subsequently allowed to cool to room temperature,



10 1 g (3.35 nmmol) of ethyl [3-(3-cyano-6-o0x0-6H pyridazin-1-ylmnmethyl)-
phenyl ] caipampig.#nd 1.17 g ( 16.8 mmol) of hydroxyl amrp‘lfnm} HPdabbpiskfe are
suspendegxl n 1&% m of ethanol, and 2.3 mM (16.8 mMmuol) o /tﬁet hyl - am ne
are added. The reaction mxture is stit9®d at roomtenperature for 15 48 h.
The reaction mxture is evaporated to dryness and dried in vacuo. The
substance is reacted further without further purification. Product:

pal e- br own i . ; = 2 i R O OH HzN
Ron 7 1o Bt pF%%%%%_fﬁﬁb?ﬁ*ﬁ finrRa B wjtTEy8RSR WashdPuh %J'tﬁfo "A164" 30
200 ng (0. 63881 heidfargs A¥dd iBvacid N- hydr oxycar bam m doyl ) - 6- oxo- 6H pyri -

dazi n- 1-yl nmet hyl ] phenyl } carbamate, 82 pl (0.72 mmol) of 3, 6-di oxahepta- noic
acid, 101 nyidl@. Z29ngref beigk sblilyEGogbenzotri azol e and 140 ng 35 (0.72 mol)
of N-(3-di net hyl am nopropyl)-N ethyl carbodiimde hydro- chloride are
suspepded in 10 m of dichl oronethane, and the m xture is WD 2008/ 145243
PCT/ EP2008/ 003550 - 111 stirred at roomtenperature for 15 h. The reaction
m xture is @vaporated to dryness, water is added, the aqueous phase is
extracted with 3 x with ethyl acetate, dried over sodiumsulfate and
evaporated to dry The residue 5 is taken up in 10 m of xylene and
refluxed for 15 .Y action mxflre i = ee’/aporated to dryness and

purified by neans (‘)‘f ans of pre Nrﬁ/ ~
N 0

10
N0
H
/
L O~ ;H"
—_— =) N Y
15 "A163"

127 mg (0.5 mmol) of 6-[4-(5-methyl-1,2 4-oxadiazoi-3-yl)phenyl]-2H-
pyridazin-3-one and 117 mg (0.55 mmol) of ethy! (3-chloromethyl-

20 phenyl)carbamate are dissolved in 1 m!l of DMF, 163 mg (0.5 mmol) of
caesium carbonate are added, and the mixture is stirred at room tem-
perature for 15 h. 15 mi of water are added to the reaction mixture, the
precipitate formed is filtered off with suction, washed with water and

25 dried in vacuo. The residue is boiled with isopropanot and, after cooling,

filtered, washed with isopropanol and MTBE and dried.
Yield: 139 mg of "A163" as colourless crystals, ESI 432,
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HPLC. Yield: 120 ng of "Al64" as white solid; ESI 430; Rt. = 2.54 mn

(nmet hod B)WO2®8MHE248 ol | owi ng conpound i s obt ai ned anal ogBUEED2IGP3SHY uct ur e
and/or nane ESI HPLC 15 pN -' "N\ | NX@yg"Al65" |-~ J N H 454 2.11 (B) 20
trifluoroacetate Preparation of ethyl

f3-(3-{4-15-(2-net hoxyet hoxynet hyl)-1, 2, 4- oxadi azol 25

3-yl I phenyl } - 6- oxo- 6H pvri dazi n-1 -yl methyl)phenyl | carbamate ("Al66") 1.
Precursor: EtRileparation of ethyl (3-{3-[5-(2-methoxyethoxymethyl)-1,2.4- oxadiazol-3-
(3-{3-f4- (N—hydroxvcarbam m doyI ) phenyl | - 6- gxo- 6H—pvr| dazin-1-yl -

met hyl } phenv! )¥ke19xR8te-pyridazinexivnethyiin carpamate 12"16/)N H 35 NO' HON
VD 2008/ 145243 PCT/ EP2008/ 003550 -112 5 g (13.4 mml) of et hyl

{3-[ 3-(4-cyanophenyl ) - 6- oxo- 6H pyri dazi n- -yI - met hyl ] phenyl } car bamat e and
4.6 g (67 mmol?). of Pleedrseg] anmoni um chl o- ride are suspended in 300 m of
ethanol ,5and 9.3 m (67 mMmuol) of triethyl- am ne are added. The reaction
mxture is stirred at roomtenperature for 5 48 h, The reaction mxture is
evaporated to pqyne pf@t&zﬁﬁ %F!ﬁdded to the
substance, th ' i d in vacuo.
The substance dgsba®atd ed further without further purification. 10 Product:
4 g of white solid; ESI 408; Rt. = 2.13 mn (nethod B).

10
+ \/
%, ~NH
& N 0
g
o~ /N\Q\ i

Under a nitrogen atmosphere, 1 g ( 8.3 mmol) of 6-oxo-1,6-dihydropyri-
dazine-3-carbonitrile (prepared in accordance with WO 2002/079200) is
suspended in 50 ml of THF, and 2.4 g (12.4 mmol) of ethyl (3-hydroxy-
20 methylphenyl)carbamate and 5 g (12.4 mmol) of triphenyphosphine are
added. 1.95 ml (12.4 mmol} of diethyl azodicarboxylate is added dropwise
to this suspension at 2-10°C with ice-cooling. The suspension is stirred at
room temperature for 15 h. The suspension is filtered, and the filter resi-

{ due is washed with dichloromethane, the filtrate is evaporated to dryness,

* taken up in ethyi acetate, and the organic phase is extracted with 1N HCI
and saturated sodium hydrogencarbonate soiution. The organic phase is
subsequently dried over sodium suifate and evaporated to dryness.

30 Product weight: 2.2 g of paie-brown solid; ESI 299 ; Rt. = 2.54 min

(method B).
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2. 0o ~~gR o off 15 JI0O" + NI / N~ | HON 20 _O "A166" H o 150 ngy
(0.6 mﬁbz@f)slﬁ{s@%' (3-{3-[4-(N-hydroxycarbam m doyl ) phgrykbsds003550
0X0- 6H pyri dazi n- 1-yl net hyl } phenyl)car‘Pﬁm 50 pl (0.44 nmol) of 3,6- 25
di oxahept anoi ¢ acid, 62 ng (0.44 muol) 1- hydroxybenzotrlazole and 86 ny
(0.44 mmol ) of N-(3-dinethyl am nopropyl)-N -ethyl carbodiimde hydrochloride
are suspended in 6 m of dICh| ororret hane, and the mixture is stirred at
. "q:d, 0 to dryness,

CHET t : et hyl acetate,
dried over ﬁmhumrﬁgﬁyﬁ\@ammeevapor at ed to dryness The residue is taken
up in 10 m of Xylene and refluxed for 15 h. The reaction mxture is
evapor at ed to dryness and purified by nmeans of preparative 35 HPLC. Yield:
7 mg of "Al66" as white solid; ESI 506; Rt. =2.93 min (nethod B). WD

2008/ 345243 PCTER200 03 0 - 113 'H NMR (d5; ) .26, [pgn] = 9.529 (1H,
s), 8.09- 8 18 1H —)—7-+39 , 413%5h\b) 7.136
(1H, d), H d), 5 N309 2H s), 4.9 , FH> q), 3.746

(2H, m, 3 23 (2H, m, 3. 260 (3H, s), 1.2 3H t). 5 The follow ng
conpounds are obtai ned anal ogously No. Structure and/or nanme ESI HPLC 10
Fr-o ,NQN

10
1 g (3.35 mmol) of ethyt [3-(3-cyano-6-oxo-6H-pyridazin-1-yimethyl)-
phenyljcarbamate and 1.17 g { 16.8 mmol) of hydroxylammonium chloride
are suspended in 150 ml of ethanol, and 2.3 ml (16.8 mmol) of triethyl-
amine are added. The reaction mixture is stirred at room temperature for
15 48 h. The reaction mixture is evaporated to dryness and dried in vacuo.
The substance is reacted further without further purification.
Product: pale-brown solid, ESI 332; Rt. = 2.08 min (method B).
20 2.
=
0Oy _OH
HzN\((Nm\Nj\o/\ + j/
25 HO™
"A164" H )
30

200 mg (0.6 mmol) of ethyl {3-[3-(N-hydroxycarbamimidoyl)-6-oxo-6H-pyri-
dazin-1-yimethyllphenyl}carbamate, 82 pl (0.72 mmol) of 3,6-dioxahepta-
noic acid, 101 mg (0.72 mmol) of 1-hydroxybenzotriazole and 140 mg

35 (0.72 mmol) of N-(3-dimethylaminopropy!)-N"-ethylcarbodiimide hydro-

chloride are suspended in 10 mi of dichloromethane, and the mixture is



"AL67" N)

\
20 r-o "AMO2608N4&61 3.23 (B) 0 H H O-
f

N fl 560 3.40 (B)

PCT/ EP2008/ 003550 -114 Prepar yl.
( 3{ 6- 0x0- 3- [ 4- ( 5- 0x0- 4, 5- di hydr o- 1, 2, 4- oxadi azol - 3-
yl) phenyl | - 6H pyri dazi n- 1-yl net hyl I }phenyl ) car bamate (" A170") 57 /1
O HI NON\ NIO* O- ON "A170" 500 ng (1.23

NN\ H2NIT HI HO N/ I 1

\\ HO-

\
ation of ethyl

O 15 NN "A168" 547 3.10 (B)
25 30 35 WO 20081/E#BREB0IS50

mol ) of et hylstfn%d{é%rrbén{i&ﬁwaéﬁmqaf L) rrh@%bo\,ﬁmﬁmtbre&s ekfapo(r)at%d tof

0x0- 6H pyri dazi n- 1-yl net hyl }

and 300 pl

formate are subs
h. 10 M of 1%%
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is taken up in 10 ml of xylene and refluxed for 15 h. The reaction mixture is

evaporated to dryness and purified by means of by means of preparative

HPLC.

Yield: 120 mg of "A164" as white solid; ESI 430; Rt. = 2.54 min (method

B).

The following compou

nd is obtained analogously

NH O

R O

DIVF,

%glooﬁgf or

No. Structure and/or name ESI HPLC
99e !
"A165" — =N H 454 | 2.1 (B)
frifluoroacetate

Preparation of ethyl [3-(3-{4-[5-(2-methoxyethoxymethyl)-1.2 4-oxadiazol-

3-yllphenyl}-6-oxo-6H-pyridazin-1-ylmethyl)phenyllcarbamate ("A166")

1. Precursor:

Ethyl (3-{3-{4-(N-hydroxycarbamimidoyl)phenyl]-6-oxo-6H-pyridazin-1-yi-

methyl}phenylcarbamate

94 S

H H,N
|
Ho’N

X8
\N,N H 0/\



20 batch is evaporated to dryness, ethyl acetate is added, and the m xture
IS extrwotxeos/skdy water. The organi c phase is dried overt/epthoginosssd f at e,
evaporated to dryness and purified by {BANS of preparative HPLC. Yield: 7 ny
of "A170" as pale-yellow solid; ESI 434" R. = 2.65 nin 25 (nethod B). 30
35 WD 2008/ 145243 PCT/ EP20081003550 - 115 Preparation of ethyl
{3-f3-(4-{fbis(1H1im dazol - 2-yl net hvl ) am nol net hyl | -

pheny! ) - 6- ox ¢ G P¥irhepr Sl LRGSR IO 1RSI DyEitARRLI 415 \ \ 1T H
N Ol H2N ?(@;@H N'\MH~6? NOQI#W\IX?’O@J{O% H @ENWi )}I\F—I ! A171"%¥g0 rr'g (%{. 48 mmol ) of
et hyl {3-[ Smethynheoyicapapraiadnd 46 S5ax (B 76mnpyly of hyidroxylammonium chio-

dazi n-1-yl net hyl | phenyl }carb t ngd 55 Y 1) of im dazol e-2-

car boxal dehg}‘g‘%%é‘% guﬁ?é@‘iﬁcﬁ@dﬁ&"g oﬁpﬂmnqﬁ%q( g-%mi@)ﬁfm?'ﬁ é’é%?"%ﬁ)ﬁlér a

ni trogen atﬁiﬁ’r‘ﬁ%‘)ﬁ(%adﬁﬁ@'ﬁ%F&ﬁ%ﬁ%ix&g&qgﬁgﬁt@ﬁ at Porbehtpefattiramey ) of

sodi ugn tri sacet oxybor ohydri de are adde e mxture'is stirred at 20
room t enper 48 i & heaeatton Mikture rseevaraipd(io. dignesobaid diiedddivacuor i -

acet oxyborohyd ride are ded, .the m xture is stirred at room.tenperature
for a furth EthMCﬁt.aterl'%aél&%‘quB\??’H@&t@ﬁ‘@it@e ﬁ%ﬁ'ﬂ?@éﬁg‘weﬁ'eofg@%fsr@i eparative
HPLC. 25 Yi : af  AL7E ' ] lhd, ESI 539;
R = 2 25 fhandSies ac Ehe LLbHANEISEEAREE YRR e
PCT/ EP2008/ pd3cllion- 116-

10 product: 4 g of white solid; ES! 408; Rt. = 2.13 min (method B).

15

20 ~P° "A166" H O™\

150 mg (0.6 mmol) of ethyl (3-{3-[4-(N-hydroxycarbamimidoyl)phenyl]-6-
oxo-6H-pyridazin-1-yimethyl}phenyl)carbamate, 50 pl (0.44 mmol) of 3,6-
25 dioxaheptanoic acid, 62 mg (0.44 mmol) of 1-hydroxybenzotriazole and
86 mg (0.44 mmol) of N-(3-dimethylaminopropyl}-N’-ethylcarbodiimide
hydrochloride are suspended in 6 ml of dichloromethane, and the mixture
is stirred at room temperature for 15 h. The reaction mixture is evaporated
30 to dryness, water is added, the aqueous phase is extracted with 3 x with
ethyl acetate, dried over sodium sulfate and evaporated to dryness. The
residue is taken up in 10 ml of xylene and refluxed for 15 h. The reaction
mixture is evaporated to dryness and purified by means of preparative

HPLC.
Yield: 7 mg of "A166" as white solid; ESIi 506; Rt. = 2.93 min (method B).
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HOHO N 5 HX ON NN OHO"Al171a" as trifluoroacetate i s obtained

anal ogous| WO 1@8@48phr at i on of et hyl PCT/EP2008/003550
(3-{6-0x0-3-14-(1Htetrazol - 5-yl ) phenyl ] 164k pyri dazi n- 1-
vl met hyl | phenyl ) carbamate ("A172") 15\ Nv v N"O-\ Ni ~ NNH "A172" 20

100 ng (0.27 mol) of ethyl {3-[3-(4-cyanophenyl)-6-o0xo-6H pyridazin-1-
yl met hyl]phenyl}carbamate are suspended in 3 m of toluene, 52 ng (0.8 mml)
of sodi um azi dei-NMR UdBODNtSQﬁﬁappnﬂla)QSQQtheshﬁwFﬁmﬂm rophld4vde are

Cubsequent 1y 41HnB17 38 KH BmiadEaThingane G o bR Hoe) BRe el a.
\1/\Z) ggogj 14?%2‘%2'3(:%’\g;%ggg’oé%géjéglﬁ%%ﬁrepar ggl on O?‘S?PE}QFF mdSEQGO 3035

(3-f 6-0x0-3-f43H4spyIr20h (M .1- yl phenypt hi azol -2-yl | -6H
pyridazitn- 1-yl net hyl } phenypcarbamate ("A173") 1. Precursor: 5 Ethyl
f 3- (6- oxo- 3-t hi ocar banoyl - 6H pyri dazi n- 1- yI nmet hyI ) phenyl i carbamate N~ N N\

| H-O" HZN NA 200
13- (3- cyano- Gfgﬁof%gwmgr?% pl&,ﬂtjs 9'ien%tPtﬁiﬂ '?ﬂ*%é%‘qllﬁar bamate are di ssol ved

. {92
in 1 of T RE T IR andlor name ESI HPLC |
10
=Nz0
AN \N‘"N\’Q
"A167" A( \ = Nj 560 | 3.40(B)
O~ H 0™\
0
15 =
N
atptus
1A168" \3( N N‘f 547 | 3.10 (B)
0\“,MH H o\
0
20 =
AN SN
"A169" /\3=N \’Q’f 561 3.23(B)
S o
O H ]
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15 di et hyl anmoni um chl ori de and 165 ng (2 mol) of sodium sul fide hydrate
are addego 2bh€14443d ow suspension is stl rred at 55C for gefippiopsod@sgr of
wat er are added to the reaction mxturf The precipitate is filtered off
with suction, washed with water and f4d in vacuo. The substance is
reacted further without further purification. 20 Yield: 104 ng, yellow
crystals, ESI 333; R. = 2. 42 mn (method B). 2. o 25 HZN P N 0-1~ + 1AN/
\ S HBr o B L\ . . ) 1 :

[ 3- (6- 0x0- 3= ‘
suspended IW)é’hél’ﬂP$H@@dazﬁﬂﬁgﬂrﬁ@th@pﬂénﬂ&;&ﬁ‘ﬁanﬂiﬁt& 1"Aqf70"
a- brono-4- (I -pyrrolidino)acet ophenone are added. The WO 2008/ 145243

PCT/ EP20081003550 -118 reaction mixture is stirred at 80C for 15 h. The
precipitate formed is fil- ter d off with suction and washed wi th et hanol
and dgi ed in vacuo. "Ap/3" as yellow crystals; ESI 502; Rt.
= 3.33 min (method 5 . ) hyl {3

[ 6- ox0- 3- (4- pyri di n-4 hi 8zol™- 2 yl )N6I-Ppyr| dazi n-1-

vl et hyl | phenyl } &M o.-m ("A174") 10 Oi pr HINNN, NO~+BH s OO
/15

. HQNL@,&

"A170"

500 mg (1.23 mmol) of ethyl (3-{3-[4-(N-hydroxycarbamimidoyl)phenyl]-6-

15 oxo-6H-pyridazin-1-ylmethyl}phenyl)carbamate are dissolved in 20 mi of
DMF, and 300 pl of pyridine are added. 128 ul (1.35 mmol) of ethyl chioro-
formate are subsequently added, and the solution is stirred at 100°C for
24 h. 10 ml of 1 N HC! and water are added to the reaction mixture. The

20 batch is evaporated to dryness, ethyl acetate is added, and the mixture is

extracted with water. The organic phase is dried over sodium sulfate,
evaporated to dryness and purified by means of preparative HPLC.

Yield: 7 mg of "A170" as pale-yellow solid; ESI 434; Rt. = 2.65 min
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s "Al74" 100 ng (0.30 mmol) of ethyl

[ 3- (6-0x0- &l(ltlios/ttmlmarmyl 6H pyridazi n-1-yl - 20 net hyl ) pharwytwes/dwasst e ar e
suspended in 2 mM of EtOH and 101 ng (011’356 nmol ) of

2- brono-1- (4- pyri di nyl ) et hanone hydrobromde are added. The reaction

m xture is stirred at 80C for 15 h. The precipitate forned is filtered off
with suction and washed with ethanol and dried in vacuo. The crude product
is purified bPrﬁpamoﬂfofratmqqsaai(xzqrm—ma&azﬁla wmeiﬁymmnmolméﬂtm as white
solid; ESI 434; R. = 2.31 mn(rretﬁo B) VR (d6- DIVS )7 [ ppm =
9.603 (1H, s) phenyl-fhoxnb : & gamate ("A71d), 7.450 (1H
b), 7.416 (1H, d), 7.268 (1H t), 7. 226 (1H d), 6.992 (1H d), 5.304 (2H,
s), 4.102 (2H, q), 1.223 (3H, t). 30 35 WO 2008/145243 PCT/ EP2008/ 003550
119 Preparation of 4-11-(1 gazgl - 5- vl net hvl ) -$- oxo- 1

6- di hydmopyri dazi n-3- yl |- 0 1-yl propyll ) b¢nzam de ("A175") 5 1.
Precursor: + H2N,~~N H Ny g , B 1 2 9 ( 11.6 mmol) of

4- (6-oxo0-1, 6-di hydy gpyr Zi n-3-y|)benﬂoi € acid aren uspended in 30 m of
DMF, and 2 g (13.9°*mmol f 3-piperidinopropyl- amine, 3.9 nl (34.7 mmol) of

4- et hyl norpholine, 3.2 g -1 mol ) of~_Jehydroxybenzotriazole and 4.5 g ¢
opY1 ) (K et @ car bodi i ni de
) pe€toat~room tenperature for
H

(23.1 mol ) of N-(3-dinethyl dm no 20 p

hydrochl ori de are added, a '

15 h. Thg reaction mxtdre is qorated to
N\/_}WH "A171"

180 mg (0.48 mmol) of ethyl {3-[3-(4-aminomethylphenyl)-6-oxo-6H-pyri-
15 dazin-1-ylmethyllphenyl}carbamate and 55 mg (0.57 mmol) of imidazole-2-
carboxaldehyde are dissoived in 2 ml of DMF in a 100 m! flask under a
nitrogen atmosphere, cooled to about 5-10°C, and 159 mg (0.713 mmol) of
sodium trisacetoxyborchydride are added, and the mixture is stirred at
20 room temperature for 15. A further 90 mg (0.42 mmol) of sodium tri-
acetoxyborohydride are added, the mixture is stirred at room temperature
for a further 24 h. The reaction mixture is purified by means of preparative
HPLC.
Yield: 52 mg of "A171" trifluoroacetate as yeliow solid; ESI 539;
Rt: = 2.25 min (method A).

25

The compound
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dryness, ethyl acetate is added, the mxture is extracted with 1 N HC,
satu- rated sodi um hydrogencarbonate sol uti on and saturated sodi um chl ori de
sol uti j over sodium sul fate and evapor at ed @D Yield:
400 m%@gggﬁﬁ%&: 1.69 mn (et ho%i B). 2. / o 30 f%’%ﬁﬁaﬁ’%@é‘}? +N H
210 ~~\\ HON-\ | N 35 N\-N, NH "Af5" W 2008/ 145243~ PCT/ EP2008/ 003550
-120 Under a nitrogen atnosphere, 38 ng (0.11 mvol) of 4-(6-o0xo0-1, 6-di hydro-
pyridazi n-3-yl)-N(3-piperidin-1-yl propyl)benzam de are suspended in 1 ni

of THE, and 27 ngy40.18 mml) of (1H-indazol-5-yl)nethanol and 88 ng 5 (0.34
mol ) of triphenyphosphi ne are added. 53 pl (0.34 mmol ) of diethyl

azodi car boxyl at e added dropwi se to this suspension at 2-10C with

i ce-cooling. TH®-s(spension was stirred at roomtenperature for 15 h. The
reaction mxture was evaporated and purified by nmeans of preparative 10
HPLC. 5.4 ng of "AY¥75" trifluoroacetate arepobtained; ESI 471, Rt. = 1.82
mn 5(met hod B)/ @ TQ orrpouiﬁdjgggre obt ai ned anal ogously to the

abové examiGras No: | HPLC 20 "A176" | N1 431

HG Q "A171a" as

trifluoroacetate is obtained analogously.
10

Preparation of ethyl (3-{6-0x0-3-[4-(1H-tetrazol-5-yl)phenvyi}-6H-pyridazin-1-
yimethyliphenyl)carbamate ("A172")

18 ~¢° XA
N N\/Q\Nio"\ -_— N7 N o
H
Z N\ NH

N "A172"

20 100 mg (0.27 mmol) of ethyl {3-[3-(4-cyanophenyl)-6-oxo-6H-pyridazin-1-
yimethyl]phenyllcarbamate are suspended in 3 ml of toluene, 52 mg
(0.8 mmol) of sodium azide and 110 mg (0.8 mmol) of triethylammonium
chloride are added. The mixture is stirred at 100°C for 24 h, the reaction
25 mixture is subsequently evaporated and purified by means of preparative

HPLC.
Yield: 17 mg of "A172" as white solid; ESI| 418; Rt. = 2.54 min (method B).
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trifluoroacetate 25 o f~ "AL77" I-N-Ni Ho 472 2.34 (B) HF

trifluoroaeadadgoRr43®z H ~1  "A178" Nt NON H*‘o” 358 ~N O a5r/#o29@Bss045243
PCT/ EP2008/ 003550 121 O H ,.NO " A17_9"1-)El_i i? NI , H487 5
trifluoroacetate o N-N /'N "A180" J H1 H- 490 O- 10 trifluoroacetate N

\' NN H o~ 418 "A181" ON) H 15 trifluoroacetate O " \ "Al 82" HN O 469
trifluoroacetate 20

Preparation of ethyl (3-{6-0x0-3-[4-(4-pyrrolidin-1-yiphenylthiazol-2-yi]-6H-
pyridazin-1-yimethyliphenyl)carbamate ("A173")

1. Precursor:
Ethyl [3-(6-ox0-3-thiocarbamoyl-6H-pyridazin-1-yimethy)phenyllcarbamate

0
L W R
x N A~ H N \N/N NT SO0
o N N~ O H
N H S

200 mg (0.67 mmol) of ethyl [3-(3-cyano-6-oxo-8H-pyridazin-1-ylmethyl)-

10

phenyljcarbamate are dissolved in 1 ml of DMF, and 219 mg (2 mmol) of

15 diethylammonium chloride and 165 mg (2 mmol) of sodium sulfide hydrate
are added. The yellow suspension is stirred at 55°C for 2 hours. 10 ml of
water are added to the reaction mixture. The precipitate is filtered off with
suction, washed with water and dried in vacuo. The substance is reacted

further without further purification.

20
Yield: 104 mg, vellow crystals, ESI 333; Rt. = 2.42 min (method B).

2

Q
s LA I~ OO0
S H Br
O
T QA
—_— ’:\/” M Nio/\
\_$ H

30
"A173"
104 mg (0.31 mmol) of ethyl [3-(6-ox0-3-thiocarbamoyl-6H-pyridazin-1-yl-
methyl)phenyl]lcarbamate are suspended in 2 mi of EtOH, and 100 mg

35 (0.37 mmol) of a-bromo-4-(1-pyrrolidino)acetophenone are added. The



o ~\ NN"A183" HOI H 409 H2N 25 trifluoroacetate "A184" N \ Hp NH

O\ 30 Qo 2bodidsh/—— "AL85" I~NH 35 trifluoroacetate M /RPRBSIRIZAS
PCT/ EP2008/ 003550 -122- 1 ~Iv N~ "AL86" i 0 5 trifluoroacetate

Phar macol ogi cal data 10 Met ki nase i i % tions (enzyme assay) Table 1
Compound 1C50 No. 15 "A2" A "A3" A "A4" "A5" A "A6" A 20 "A7" A

reaction mixture is stirred at 80°C for 15 h. The precipitate formed is fil-

tered off with suction and washed with ethanol and dried in vacuo.

Yield: 72 mg of "A173" as yellow crystals; ESI 502; Rt. = 3.33 min (method
B).

Preparation of ethyl {3-[6-0x0-3-(4-pyridin-4-ylthiazol-2-y))-6H-pyridazin-1-

yimethyllphenyllcarbamate ("A174")

TR '
HzN \N/N N 0/\ + / A\
s H

J —

0
=
15 — N\ N\\j/[;”(\Q\NjLo/\
e H

"A174"

10

BrH

100 mg (0.30 mmol) of ethyl [3-(6-oxo-3-thiocarbamoyl-6H-pyridazin-1-yl-
20 methyl)phenyljcarbamate are suspended in 2 ml of EtOH, and 101 mg
(0.36 mmol) of 2-bromo-1-(4-pyridinyhethancone hydrobromide are added.
The reaction mixture is stirred at 80°C for 15 h. The precipitate formed is
filtered off with suction and washed with ethanot and dried in vacuo. The

crude product is purified by means of preparative HPLC.

Yield: 77 mg of "A174" as white solid; ESI 434; Rt. = 2.31 min (method B).
"H-NMR (ds-DMSO): 5 [ppm] = 9.603 (1H, s), 8.78-8.83 (3H, m), 8.293
(2H, d), 8.229 (1H, d), 7.450 (1H, b), 7.416 (1H, d), 7.268 (1H, t}, 7.226
(1H, d), 6.992 (1H, d), 5.304 (2H, s), 4.102 (2H, q), 1.223 (3H, t).

25
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"A8" A "A9" A "Al10" A 25 "AI1" A "A12" A "A13" A "Al14" A "A15" A 30
"ALG6" A " A(G2008/(1452A18" A "A19" A "A20" A 35 E'A21" A RAJ/RDDGHAUESWA3
PCLl' / EP2008/ 003550 -123- "A22" A "A23" fg"A24" A "A25" A5 "A26" A "A27"
A "A28" A "A38" 10 "A42" A "A43" A "Ad44" A "A4A5" A "A46" A 15 "A47" A
"A48" A "A49" A
Preparation of 4-[1-(1H-indazol-5-yImethyl)-6-0x0-1,6-dihydropyridazin-3-
yl}-N-(3-piperidin-1-ylpropyl)benzamide ("A175")
5 1. Precursor:
O (J
0 N
MG }I—N * HN A~
H
10

~~N (=
— O
H

15 2.5 g ( 11.6 mmol) of 4-(6-oxo-1,6-dihydropyridazin-3-yl)benzoic acid are
suspended in 30 ml of DMF, and 2 g (13.9 mmol) of 3-piperidinopropyl-
amine, 3.9 mi (34.7 mmol) of 4-methylmorpholine, 3.2 g (23.1 mmol) of
1-hydroxybenzotriazole and 4.5 g g (23.1 mmol) of N-(3-dimethylamino-

20 propyl)-N’-ethylcarbodiimide hydrochloride are added, and the mixture is
stirred at room temperature for 15 h. The reaction mixture is evaporated to
dryness, ethyl acetate is added, the mixture is extracted with 1N HCI, satu-
rated sodium hydrogencarbonate solution and saturated sodium chloride

i solution and dried over sodium sulfate and evaporated to dryness.
‘ 25 . .
Yield: 400 mg, ESI 341; Rt.= 1.69 min {method B).
2,
NGO
30 \N,NH HO/\'@\—-”
o] + ”,N
N~ ANH
S |
0 NN
35 Q N
N\NH

"A175"



" AS0"
" A60"
" A68"
"A72"
" A81"
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"A51"
woRds/ 14243 AB2" A 30 "AB3" A

"AS4" A
"A64" A
2008/ 145243 PCT/ EP2008/ 003550, -124-
1 n n A75" A n A76" A n A7172

A 20 "A52" A "A53" A

0A 10 "

“A55" A "A56" A 25 "A57" A
n A65ll A llﬁ @l &5 n A67ll A

P 00 50
" A69" AQAEO" %0 TA7T1" A
A78" A "A79" A "A80" A

Under a nitrogen atmosphere, 38 mg (0.11 mmol) of 4-(6-oxo-1,6-dihydro-

pyridazin-3-yl)-N-(3-piperidin-1-ylpropyl}benzami

de are suspended in 1 m}

of THF, and 27 mg (0.18 mmaol) of (1H-indazol-5-y!)methanol and 88 mg
(0.34 mmol) of triphenyphosphine are added. 53 pl (0.34 mmol) of diethyl

azodicarboxylate was added dropwise to this suspension at 2-10°C with

ice-cooling. The suspension was stirred at room
reaction mixture was evaporated and purified by
HPLC.

temperature for 15 h. The

means of preparative

5.4 mg of "A175" trifluoroacetate are obtained; ESI 471; Rt. = 1.82 min

(method B).

The following compounds are obtained analogously to the above exam-

ples
No. Structure and/or name ESI HPLC
= 1
A76 | \"'N\’Q i 431
- = N" o\
trifluoroacetate
=
o 3 ’"\/Q\Nio/\
"A177" Ay H 472 (234 (B)
Ho ¢
triffluoroacetate
o
N : N\Q i
"A178" S N NN 358
& ~
o




"A82" A 15 "A83" A "A84" A "A85" A "A86" A "A87" A 20 "A88" "A91l"
"A92" " AS0 MogthisiA94" A "A95" A "A96" A "A9T7" A " AYGT/ERBERsiAGe" A
"A100" A "A101" A "A102" A 35 "Al104" _,0,“21"_A104" A WD 2008/ 145243

PCT/ EP2008/ 003550 -125- "A105" A "Al 06" A "A107" A "A108" A 5 "A109" A
"Al 10" A "A 122" A "A123" A 10 "A127"

H -
r P 0 &0 ]
. S N |
"A179" Ne_~_N H 487 |
0
5 trifluoroacetate
0 m——
N \N'N\@
"A180" | NS ¥ A 490
] SN
10 trifluoroacetate
Y@ﬁo
WO g
N N
u " S
A181 (_N N"So 418
H
15 trifluoroacetate
0
| z i
"A182" H \ H 469 ,
|
trifluoroacetate ]
20 0
XL AR
\N,N ﬁ o ’
"A183" HO 409
( H,N
25 trifluoroacetate
= |
"A184" |\ \Nf'\/Q i !
FN ﬁ' (o N |
o H |
—
. QAL
N H 0/\ J
I|A185ll
35 trifluoroacetate |




"Al129" A "A130" A "A131" A "Al132" A 15 "A133" A "Al134" A "A135" A

" A136" " " A138" A "A139" A "Al40" " AL " A7 42"
" A143" % f@i‘%zﬁ " A145" "A146" A 30 "Al47" " Alﬁé'“'aﬁ"’%g’ﬂﬂéé“ " A156"
35 "A161" "A163" A WO 2008/ 145243 PCTIZD2008/ 003550 1126- "A169" "AL71" A
"A172" A 5 1C50: I 1 M10M=B > 10nM = C The followi ng exanples relate to

medi canent s: 10
A
% N 0/\
H

5 triflucroacetate

"A186"

Pharmacological data

10
Met kinase inhibitions (enzyme assay)

Table 1
Compound ICso

No.
15 "A2" A
A3
AR
N
AG"
AT
"AG"
TAG"
"A10"
25 “At1"
"A12"
“A13"
"A14"
"A15"
30 ATE
"A1T"
"A18"
"A19"
"A20"
"A21"

>

20
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Exanpl e A

15 sodi um h

bidistilled water is adjusted to pH 6.5

sterile filtered,

transferred into i
sterile conditions and seal ed under
contains 5 ng of active ingredient.

nj ec
ster

1451

Injection vials A solution of 100 g of an active ingredi ent of
the forml §d 8445249 of di-

ydr ogenphosphat e pd/Bpdooidossso
ing 2 N hydrochloric acid,

h vials, Ilyophilised under
ile conditions. Each injection vial

20 Exanple B: Suppositories A m xture of

20 g of an ac
and 1400 g of
cool. Each su
Sol ution 30 A-s
forrula |, 9
of benzal kon

I ve../ﬁrigreme
cocoa butter

t—of 7t he for
is nelted., po

la | with 100 g of soya lecithin
ured into nmoulds and 25 allowed to

po§M&ny con

AN

LmnsQOrm of

rranar-aad

active ingredient. Example C

U015
38 3‘2“1‘ NaHp

om

pat
POA fFﬁZO 28|.

1 g of an active ingredient of the
48 g of Na2zHPO4 12 H2O and 0.1 ¢

um '@ysor i de

he_solutio

n 940nm of b

to 6.85 and
Thi s 35 sol ut

C—o Uit 1+—Iii—

on ¢¥%8 be us

ed inAhe for

idistilled water. The pH is adjusted
1 1 and sterilised by irradiation.
of eye drops. WO 2008/ 145243

PCT/ EP2008/ 00
of the fornul
condi ti ons.

bWAZ'?i 2(-
are mxed

Exanpl e DO nt

iith 99.5 g

pent 500 nmg of an active ingredi ent
5 Vasel i ne under aseptic

L
E%'IA@BE; Tab

ets A m xturel

of 1 kg of active ingredient of the

formula I, 4
0.1 kg of mag
tabl ets  in su
15 Examﬁ'loe F:
subsequently
potato starch

U Ofydgactos
nesi um st ear a

4 N—4 — 9O ey £
Kg of

— 1U 1.2
e is pressed

potato starch, 0.2 kg of talc and
in a conventional nmanner to give

Ch aAMﬁ/that

Gﬂ_ﬂl‘\(‘

each At abl et

Q Ay N Ny r\ﬂﬂa

contains 10 ng of active ingredient.
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converﬁl onal

n

d anal ogously to Exanple E and
mnner with a coating of sucrose,
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active ingred
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NA48II

IIA49"
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25 capsules in a conventional manner in such a way that each capsul e con-

tains 2 active ingredient. Exanple H Anpoul ution of
1 kg of Q"éo ?@é“tftzggredi ent of the fornmula | in 60 | of B’I (Es@?qgf%gggbmter is

sterile filtered, transferred into anpdfi-es, |yophilised under sterile
conditions and seal ed under sterile conditions. Each anpoule contains 35 10
ng of active ingredient. WO 2008/ 145243 PCT/ EP2008/ 003550 -128 Pat ent
Claims 1 GConppapgls—oef—theformtat+5 0O NRZ RL N 10 R3 in which R
denotes Ar orﬂﬂg?, R21denot€s Are or Het2, 15 R3 denotes Hor A A
denot es unbrantgmy or branched al kyl having 1-10 C atons, in which 1-7 H
atons nmay | epl aced-by OH— £ —(C ahd/or Br, 20 and/or in which one or two
CH2 groupsinmay e repl aced b@ 0, S, écz SO2 and/or CH=CH groups, or cyclic
al kyl havi ng 3-p7fatong,” 25 A’k denot es unbranched or branched al kyl ene
havi 1-10 _C atons, in which 1-7 H atons may be replaced by OH, F, O

and/ ot Br, |30 & or inlwhich one or two CH2 groups may be

"A75"
ATE"
ATT"
"A78"
ATG"
"AGQ"
"AB1"
AB2"
15 "AB3"
AB4"
"AB5"
"AgE"
AGT"
"ASS"
AGT"
A9
"AG3"
25 "AG4"
"AG5"
AYE"
AT
"AGE"
30 "AGY"
"AT00"
"AT0T"
"A102"
"A103"
AT04"

10
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replaced by 0, S, SO 502, C=C and/or CH=CH groups, or cyclic alkylene
havi ng 3- 7we fdo@tilsz4rt denotes phenyl, naphthyl or bi phemyl/Ermegdoisst whi ch
is 35 nonosubstituted by (Alk) Q\IRZCOB k) gNR2SOR, --B, (Al k) gCONBB' ,

Al KSOMNBB', (Al k)00-B, (Al k)gNBB' or WO 8/ 145243 PCT/ EP2008/ 003550 -129
(Al'k) gB and may addltlonally be nono-, di- or trisubsti- tuted by Hal, A
OR3, N(R3)2, SR3, N2, O\, COOR3, CO\I(R3)2, NR3COA, NR SO02A, SOZN(R3)2,
S(O mA, COHFT' sae T, ORI ZZAnNN(R3),] J C(R3) 2] nHet', 5 NHCOOA,

NHCON( R3) 2, NHCOOQ C(R3) 2] nN(R3) 2, NHCQQ C( R3) 2] pHet ',

NHCONH[ C( R3) 2] nN(#@ Y, NHCO\IH[C&RS) 2] pHet ', OCONH[ C( R3) 2] nN( R3) 2,
OCONH[ C( R3) 2] mHetiay ffor—COA 10 Are denotes phenyl, naphthyl or

bi phenyl, each of \quch is| _nmono-, di- _or trisubstituted by Hal, A OR3,
N(R3) 2, SRS, NOZAHOB\I COORB C(A\I( R3) 2, INR3COA, NR3SQRA, SO02N(R3)2, S(O mA,
CO Het' 5 Het' " m) ZTIII r\07 5‘%&’ )2] nHet ', NHCOQA, NHCO\K R3)2,
NHCOJ C( R3) 2] 1N(I§§ NHCOO FG(}LZ] pHet'|, NHCONH C( R3) 2] nN( R3) 2,

NHCONH[ C( R3) 2 pHeA110" OCC]\IH[C(RSA)Z] NN(R3) 2, OCONH C(R3) 2] nHet', CHO and/or
COA, 20 Het denotes—ppho-bi-—or-tricydlic saturated, unsaturated or
aromatic heter ocy@ﬂ%zhaw ng 1 td“‘4 N, O jand/or S atons which is
monosubsti t ut €d ByFA K)GNRZCO By, (A'K)|gNR2SOm B, (Al k) gCONBB'

(Al ' k) gSOMBB' |25 (AL k) gO (ALK)gNBB' ,| (Al k)gB or Are and may addition-
ally be&glilno- di"A13F trisphbstituted byJHaI, A, OR3, N(R3)2, SR3, N2, ON,

2 TR A
"AT30"
A131"
"A130"

15 "A133"

"A134"

"A135"

"A136"

"A137"

"A138"

"AT30"

"AT40"

IXVIL

o5 AT4D"

"A143"

"A144"

"A145"

A146"

30 "A147"

"AT48"

"A155"

"A156"

A161"

"A163" A
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NR S02A, SO02N(R3)2, S(OmA, COHet', Het', 30 J C(R3)2]nN(R3),

d C(R3) 2] nHet ', NHCOOA, NHCON(R3)2, NHCOJ C(R3) 2], N(R3) 2,

NHCOO[ FOBARRMS  NHCONH C( R3) 2] nN( R3) 2, NHCC]\IH[C(RQ%CE]'W@?S/Q%SW

OCONH C(R3) 2] nN(R3) 2, 35 OCONH C( R3) 2HaBet ' and/or COA, Het2 denotes a

nono-, bi- or tricyclic saturated, unsaturated or aromatic heterocycle

having 1 to 4 N, 0 and/or S WD 2008/ 145243 PCT/ EP2008/ 003550 -130 at ons,

whi ch may be unsubstituted or mono-, di- or trisubstituted by Hal, A OR3,

(CH2) PN(R3) 2, "#RB9" N2, | CN, COOR3, CON(R)2, O C(R3)2]nN(R3),

J C(R3) 2] niHet=5, 5 BHO00A—NHCONR R3) 2,51 NHCOJ C( R3) 2] nN(R3) 2, NHCOJ C( R3) 2)
j\IHLé(%B 2] nN

—

Het', NHC R3) 2, NHCONH[ C( R3) 2] nHet' , OCONH( C(R3) 2] nN( R3) 2,
OCONH C( R3) 2] a2, NR3COA, AR S02A, |SO2N(R3)2, S(OrnA, COHet', 10 CHQ,
COA, =S, =NH——=NA—exy—{—0—)—andter—=0 (car- bony) oxygen), Het' denotes a

rmno-ﬁ\lor bicyclic saturated, unsaturated or aromatic heterocycle having 1
to 4N, S gpd/.or ] 15 which may be nono-, di-, tri- or
tetrasubstié}pﬁcf’ed @yﬁﬁmﬁ)&hﬂcﬁ Hal, B, (CH2)nOB, CODA and/or =0 (carbonyl
oxygen), B, B ea'pg]Mjmglgmaac@ntly of one another, denote (Al k)gHet', 20
(ALk)gN(R3) 2, (Al k)gOR3, (A k():, SQ2A, (Al k)gCH(OR3)CH20R3, R3, (Al k)gCO OR3
or (Alk)gCO N(R3 210 oMdér e anCN

N A(=0) Rs, 1%’156 ) low(ljnegng&g%p%s l%llatel%cr) rr?édilcamems(.jemt es 0, lor 2,

H group may al so be replaced by NCOOA or

10

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and & g of di-
15 sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5

using 2 N hydrochioric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

20
Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

25 allowed to cool. Each suppository contains 20 mg of active ingredient.
Example C: Solution

30 A solution is prepared from 1 g of an active ingredient of the formula |,

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

25 solution can be used in the form of eye drops.



n denotes 1, 2, 3 or4, p denotes 0, 1, 2, 3 or 4, 30 g denotes 0 or 1, and
phar maceut manbdoy143abl e derivatives, solvates, salts, tauoOnerosansso

st ereoi sonmers thereof, including m xtur_ei?.} hereof in all ratios. 35 2.
Compounds according to aim1 in which denot es unbranched or branched

al kyl having 1-10 C atons, WD 2008/145243 PCT/ EP2008/ 003550 -131 in which
1-7 H atons nay be replaced by OH F and/or C, and/or in which one or two
CH2 groups na)ﬁ%b%qi)aqﬁﬂtmgmq 5 or cyclic alkyl having 3-7 C atons, and
pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoi sonmers thereof, including mxtures thereof in all ratios. 10 3.

Co d i to g m1l .2 inp.which Ar' d t ich i
monosubst i Lt SHONS A ANAGNRIEESHiST AT K IeEsiR afe Ta0 WhoRR 9 Ohhs
Al kKSOM\BB' (?}Cﬁ%g% 'ﬁnd%ﬁ‘h%ﬂm%nd?ﬁor(sé" k) gB, and pharmaceutically usabl e

deri vatisves, at es, tautoners and stereoi soners thereof,
including m xtures thereof in all ratios. 20 4. Conpounds according to one
or nore of Clainms 1-3 in which Het denotes nobno- or bicyclic aromatic

het erocycl e h?\ﬁar'i@p'f Ej 3'319'9{5 0 and/or S atons which is nonosubstituted by
(Al'k)gB or Ar2, and pharmaceutically usable derivatives, solvates, salts,
tautoners 25 and stereoi soners thereof, including mxtures thereof in all
ratios. 5. Cammixtortsofat&grofiactivé imgeedient ohhiecfonhuld ladrkg df-ldciosewhi ch

10 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.
15 Example F: Dragees
Tablets 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.

20
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
25 capsules in a conventional manner in such a way that each capsuie con-
tains 20 mg of the active ingredient.
Example H: Ampoules
30

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

35 10 mg of active ingredient.



Het denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo- 30
1,2,5-thiadi azolyl or benzo-1, 3-di oxolyi, each of which is stituted
by (AIkYﬂE?%W“ﬁ? , and pharmaceutically usable derivatfgggwqgﬁﬁggggs, salts,
tautoners and stereoisoners thereofs 128el udi ng m xtures thereof in al
ratios. 35 6. Conpounds according to one or nore of Clainms 1-5 in which WO
20081145243 PCT/ EP2008/ 003550 - 132 Are denotes phenyl which is
nonosubstituted by Het', NHCOOA or NHCOJ C(R3) 2] PHet', and pharnaceutically
usabl e derivatives, solvates, salPatentLlabners and stereoisoners thereof,
including mxtures thereof in all ratios. 5 7. Conpounds according to one
or nore of Clains 1-6 in which Arz denote phenyl which is substituted in the

3- posi tion by ceutically usable derivatives, solvates,
salts, taut%rre@ﬁﬁ:éﬁ@ﬁds%&@%ﬁgﬁﬂg{agpt hereof, including m xtures thereof in

all ratios. 8. Conpounds according to one or nore of Clains 1-7 in which 15
Het 2¥denot es an unsubstituted nono- or bicyclic aromatic heterocycle having
1to4 N O and/or S atoms, and phagyaceutically usable derivatives,

sol vates, salts, tautoners reoi soners thereof, including mxtures
thereof in all ratios. 20 9. Co oundngccord'ng to one or nore of C ains
1-8 in which Het2 denotes 'ﬁﬁ ylI', benzOtriazolyl, pyridinyl,

i ndolyl, benzo-1, 3-di ox&'yl, indazqlyl or benzo-2,1,3-thiadiazolyl, and
pharmaceutical |y usabl e derivatives,' solvates, salts, tautoners 25 and

st er 40i soners thereof, including mi f¥ures thereof in all ratios. 10.
Compounds according.to one or nore of Clains 1-9 in which Het' denotes

pi peri di nyl, pr@w nyl, oxadi azolyl, thiazolyl, 30 furyl, thienyl,

pyrrolidinyl, ¢ithydrooxagiazfdsyAr Ow.qétgi nyl ,

R? denotes Ar or Het®,

R’ denotes H or A,

A denotes unbranched or branched alkyl having 1-10 C

15

atoms,

in 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, S, SO, SO, andfor CH=CH groups,

or

20

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 repiaced by OH, F,
Cland/or Br,

30 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
cyclic alkylene having 3-7 C atoms,

Ar’ denotes phenyl, naphthy! or biphenyl, each of which is
monosubstituted by (Atk);NR*CO-B, (Alk);NR’SO-B,
(Alk);CONBB’, AlkSONBB', (Alk)qO-B, (Alk);NBB' or

35



1-azabi cycl o[ 2. 2. 2] octanyl, triazolyl, norpholinyl, imda- zolyl,

di hydr oi m Qazfloyhas2ht razol yl, 2H pyridinyl, pyrim- dinypgr/idovsieasdy! ,
benzi m dazol yl, benzotri azol yI i ndol yI, ' 4 benzo- 1, 3-di oxol yl, indazolyl or

benzo- 2, 1, 3-t hi adi azol yl each of whi ch “unsubstituted or nono-, di-,
tri- or tetra WO 2008/ 145243 PCT/ EP2008/ 003550 -133 substituted by A OA,
OH, Hal, B, (CH2WB, COOA and/or =0 (carbonyl oxygen), and pharmaceutically

usabl e derivatives, solvat el'ttn gﬁ ér 17 %ng,%"@@%ngt ed;eQ} §§@g§§ t her eof,

i ncl udi ng m xtures thereof mpoun s accor to one or
more of Ol ainms 1-10 in whi chutdlbyddaiphe ORIMBHRABhSR’ dNObr @GN BROR Ky | ene

h 1-6 C at 10 d

aﬁ\é} 2? Br, and?o(rm:;n whi ICR W@%ﬁt, H‘@éﬁg&&%é x§@&(ﬁ?£p$gd)€$by 0, 15
I | kyl h 3¢ bl

der i vat iyroe, 2ol vat o, o8l 18O T 3 IR R e M oo

ﬂjs)%]x
i ncl udi ng m xtures t her eof NHGDDA NHOSON Rﬁg NECOOIDRMHN R3¢9rd| ng to
Caim11l in which A denotes unbranch or branched al kvl havi;ng 1-10 C

I
atons, in which 1-7 H atorrsN)Fé@OQéCf%ﬁﬂdd%td NAGONRIGE 6F )2l RS2 and/ or i n
whi ch one or two CH2 grOUpSNWdOFﬁ-gC ﬁﬁﬁ}ﬁ SFI &%Hg{@%ﬁ{’%@ eutically

usabl e derivatives, solvates er s rZareo oners
t hereof, including m xtures GG@NG@C(RE})Q]%ét I @H®and/ot&OAonpounds accordi ng

to one 4 mre of (';al 1 %igncl)trés pr:e%yl naphthyl or biphenyl, each of which is
mono-, di- or trisubstituted by Hal, A, OR?, N(Ra)g, SR®
NO,, CN, COOR®, CON(R?),, NR’COA, NR*SO,A,
SO;N(R%),, S(O)mA, CO-Het', Het', O[C(R*),1.N(R),

15 O[C(R®)2]Het', NHCOOA, NHCON(R?),,

NHCOO[C(RY1].N(R%)2, NHCOO[C(R®);},Het',
NHCONH[C(R%)2],.N(R%),, NHCONHIC(R®);),Het’,
OCONH[C(R*),].N(R%),, OCONH[C(R®);]Het', CHO
and/or COA,

Het denotes mono-, bi- or tricyclic saturated, unsaturated or

20

aromatic heterocycle having 1 to 4 N, O and/or S atoms
which is monosubstituted by (Alk);NR*CO-B,
(Alk);NR?’SOn-B, (Alk);CONBB', (Alk);SONBB'

25 (Alk)qO-B, (Alk)qNBB', (Alk),B or Ar® and may addition-
ally be mono-, di- or trisubstituted by Hal, A, OR®,
N(R%,, SR® NO,, CN, COOR? CON(R?),, NR’COA,
NR®*SO,A, SON(R®),, S(O)mA, CO-Het, Het',

30 O[C(R%)2].N(R?), O[C(R?),]-Het’, NHCOOA,
NHCON(R®),, NHCOO[C(R?),].N(R>),,
NHCOOIC(R%);],Het', NHCONH[C(R®),],.N(R?).,
NHCONH[C(R®);],Het', OCONH[C(R®)2].N(R?)2,

2 OCONH[C(R*),],Het’ and/or COA,

Het® denotes a mono-, bi- or tricyclic saturated, unsaturated

or aromatic heterocycle having 1 to 4 N, O and/or S



Al k denotes unbranched or branched al kyl ene having 1-6 C 35 atons, in which

1-7 H atg replaced by F and/or O, WO 2008/ 14]5@14@[,2008,0035;0
PCT/ EPZOO@(!}@%E%%% -134 and/or in which one or two CH2 groups may be

repl aced by 0, and pharmaceutically ustdfl e derivatives, solvates, salts,
tautomers and stereoisoners thereof, including mxtures thereof in all
ratios. 5 . 14. Corrpounds according to one or nore of Clains 1-13 in which

§eng$22t E?lb'rb\;ncﬁred or br aﬂ%ﬁﬁ%t@%ﬁﬁlmé&%#ﬁ%iwuéo é?%‘%@%m(ﬁsﬁﬁl 2[1 ? 7AH

atonms may be replaced by ﬁls@bﬂﬂmed 5? Hali, A2Q®RCo[CHJ), M{Rﬁp SRE ND,,t wo CH2
groups nay be replaced by O enote% unbranghed branched al kyl ene

having 1-6 C atons, 20 |6N/,\/rﬁ@ﬂRf CONER b [ )b]BNfBﬁl aced by F and/or
Cl, and/or in which one o y ced by 0, 25 Ar’
denot gs phenyl which is r’r@&@@@g%‘?ﬁt@ﬁ@% Rﬁ?@%@@ (Al k) gNR2SOm B,
(Al k) gCONBB' , Al kSOTN\BB' NH@%@I@QQ HN@P gmlﬁ?@b%c hﬂ@ﬁ Are denotes
phenyl which is nonosubstituted (Y, % COJ C( R3) 2] PHet ',
NHCONH[C(R )g]nN(R 2, NHCONH[C(R 2lnHet',
OCONHI[C(R )z]nN(RS)z, OCONH[C(R )2lHet',
NR®COA, NR*SO,A, SO.N(R?),, S(O)mA, CO-Het",
10 CHO, COA, =S, =NH, =NA, oxy (-O’) and/or =O (car-
bonyl oxygen),
Het' denotes a mono- or bicyclic saturated, unsaturated or

aromatic heterocycle having 1 to 4 N, S and/or O atoms,

15 which may be mono-, di-, tri- or tetrasubstituted by A,
OA, OH, Hal, B, (CH2),0B, COOA and/or =0 (carbonyt
oxygen),

B, B' each, independently of one another, denote (Alk)qut1,
(AK)N(R®),, (Ak),OR?, (Alk)qSOA,
20 (Alk),CH(OR*CH,0R? R® (Alk);CO-OR® or (Alk),CO-
N(R®).,
where an NH group may also be replaced by
NCOOA or N-C(=0)R?,
25 Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
p denotes 0, 1, 2, 3or 4,
30 q denotes 0 or 1,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
35 2. Compounds according to Claim 1 in which

A denotes unbranched or branched alkyt having 1-10 C

atoms,



Het denotes nono- or bicyclic aromatic heterocycle having 1 to 4 N, O
and/or S alyHe¥iiShs 1S monosubstituted by (A k) gB or Argsy/Bpobigbndsfenot es
an unsubstituted nono- or bicyclic aromatic heterocycle having | to 4 N,
and/or S atons, WD 2008/ 145243 PCT/ EP2008/003550 -135 Net' denotes

pi peridinyl, piperazinyl, oxadiazolyl, thaazolyl, furyl, thienyl,
pyrrolidinyl, dihydrooxadi azolyl, pyridinyl, 1-azabicyclo[?2.2.2]octanyl,

i lyl, hol i nyl, imda 5, (T L i I | ¥l
2t pyri iyt pyrim iyl pyl T b RAES piacERYIR K

i ndolyl, benzo-1, 3-di oxol ylandigrdzizol yl or benzo-2, 1, 3-thi adi azolyl, each
of which is unsubstituted or nono-, di-, tri- or_tetra- substituted by A

OA, OH, Hal, B, (CH2), OB, Caod/oron whiphoeneor twa Qitrgrups yipnbe replaged each,
i ndependent|y of one anot h?:h %note (Al k)gHet', (Alk)gN(R3)2, (Al Kk)gORs,
(Al k) gSgRA, (Al k) gCH( OR3) 4 , R3, (Alk)gCO OR3 or (Al k)gCO 15 N(R3)2,
where an NH group may al so e replaced by NCOOA or N-C(=O) R3, Hal denotes
F, d, Br or I, 20 mdenotes O, 1 or 2, n_denotes 1, 2, 3 or 4, p denotes
0, 1, 2, 3 or 4, and phar macgtlic dkylihavirgadi’eC@temsat i ves, sol vates, salts,

ratios: 25 15-  compREAceuirbG Rl BRIV PN G Rl db BB i ch
R denotes Ar' or gHgtstef@distheisahetio?, iREIUbREZmixtdesHReARITO 68 raticy. A,
10
3. Compounds according to Claim 1 or 2 in which
Ar’ denotes phenyl which is monosubstituted by
(Alk);NR*CO-B, (Alk);NR*SO,-B, (Alk),CONBB’,
15 AkSOLNBB', (Alk),0-B, (Alk){NBB' or (Alk)4B,
and pharmaceutically usable denvatives, 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
20 Het denotes mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is monosubstituted by
(Alk)qB or Ar®,
and pharmaceutically usable derivatives, solvates, salts, tautomers

25 and stereocisomers thereof, including mixtures thereof in ali ratios.

5. Compounds according to one or more of Claims 1-4 in which
Het denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo-
30 1,2,5-thiadiazolyi or benzo-1,3-dioxolyl, each of which is
monosubstituted by (Alk)B or Ar°,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.

35
6. Compounds according to one or more of Claims 1-5 in which



A denot es unbranched or branched al kyl having 1-10 C atons, in which 1-7 H
at ons ma be repl aced by F and/or ClI, 35 and/or in which one or two CH2
groups g‘ﬁl aced by 0, WD 2008/ 145243 PCT/ EP20d§i%%@§%%““35‘0136 Al k
denot es unbranched or branched al kyl-et82 having 1-6 C atons, in which 1-7 H
atons may be replaced by F and/or Cl, 5 and/or in which one or two CH2
groups nay be repl aced by 0, Ar' denot es phenyl which is nonosubstituted by
(Al k) gNR2CO- B, I k)gNRZSOm B, (Al k)gCONBB 10 Al kSOTN\BB' , 1(AI k) gO B,

(Al k) gNBB' o @x k)gB, Adenciesshesy BWUSWMUWIW@@M&Q.wmd by Het'
NHCOQOA or NHCOJ C( R3) 2] yl thienyl, pyridyl,

oxadi azol yl, benzo- 15 1@@?&‘%!9 &ﬁéﬁ: or yngzo 1, 3-di oon yl, each of

which is WDnOédeﬁhatrﬁamhtlmll{(6&;&&)@&1@%3&&1@3 édeva&eéeswts%alhx@mrm dazol yl,
benzotri azol yl, r;!‘gyrl di nyl, indolyl, benzo-1, 3-dioxolyl, indazolyl or

benzo- 2, 1, 3- t HARGItEFEPISPMeErs thanepf, rra@n@m@s'npdw@s.tmr@p in gl padiagzi ny| |
oxad? azol yI thiazolyl, furyl, thienyl, pyrrolidinyl, d| hydr ooxadi azol yl,
pyridinyl, 1-azabi cycl o[ 2. 2. 2] octanyl, triazolyl, m)rphol i nyl, imda-

zolyl, di hydr Od:ah%mhslaccbﬁim@z@bmé,orzhbr@yéﬂ @l'aﬁﬁé A-@W which di nyl
pyri dazi nyl, be %m m dazol yl, benzotriazolyl, indolyl, 25 benzo- 3 di oxol yI,

i ndazol yl or z0- 2, 1, Hendtagheny| which ie substititachincthei 3pasitiobdyi t ut ed or
nono-, di-, tri- or tet "dHCcoOoA

10 and pharmaceutically usable derivatives, sotvates, saits, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
15 Het” denotes an unsubstituted mono- or bicyclic aromatic
heterocycle having 1 to 4 N, O and/or S atoms,
and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

20 9. Compounds according to one or more of Claims 1-8 in which
Het? denotes benzimidazolyl, benzotriazoly!, pyridinyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
and pharmaceutically usable derivatives, solvates, salts, tautomers
25 and sterecisomers thereof, including mixtures thereof in all ratios.
10. Compounds according to one or more of Claims 1-9 in which
Het' denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyl,
30 furyl, thienytl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,
1-azabicyclo[2.2.2]octanyl, triazolyl, morpholinyl, imida-
zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indolyi,
35 benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,

each of which is unsubstituted or mono-, di-, tri- or tetra-



substituted by A, OA, OH, Hal, B, (CH2)" OB, COOA and/or =0 (carbonyl
oxygen), 3Wd00B14588ch, i ndependently of one another, denateekdbiogsdat ',
(A'k)gN(R3) 2, (A(k)gOR3, (Al k)gSQRA, ( gCH( OR3) CH20R3, R3, (Al k)gCO OR3
or (Alk)gCO N(R3)2, 35 where an NH group™hay al so be replaced by NCOOA or
N-C(=O R3, Hal denotes F c, Br or I, WD 2008/145243 PCT/ EP2008/ 003550
-137 mdenotes 0, 1 or 2, ndenotesl 2, 3 or 4, pdenotesO 1, 2, 3 or 4,

and pharmaceutically usabl eg g%ﬂtM@d' MFA,; Oggpldﬁtﬁ r—@)nOtB"“é@@ﬁfs 5 and

st ereoi soners thereof, including mxtures thereo rati os
Conpounds accor di ng to d ai emd/or s exdrbdnyircongehg group 10 No. Structure
and/ or nane

razi n-1-yl ) pr ;pyl apg p{b@rmcggm%wﬁab%[g\l?ﬂ\}a?ﬂvgsNscﬁ@gééz\/gél?s)f taltoRSers
%ag' ﬁz %:_03 y' ?_lph%'ﬂ}fl'%e@o%é@ﬁ%(égﬁﬁébﬂdhgﬂnﬁ%@é‘ therddi 4l ksfgdamat e " A2
11. Compounds according to one or more of Claims 1-10 in which
Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
10 in 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,
15 or
cyclic alkylene having 3-7 C atoms,
and phammaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

20 12. Compounds according to Claim 11 in which
A denotes unbranched or branched atkyl having 1-10 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
25 Cl,
and/or in which one or two CH> groups may be
replaced by O,
and pharmaceutically usable derivatives, solvates, salts, tautomers
30 and stereoisomers thereof, including mixtures thereof in all ratios.
13. Compounds according to one or more of Claims 1-12 in which
Alk denotes unbranched or branched aikylene having 1-6 C
35 atoms,

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



~H- NN O "M" ~-H HN O 30N H OH>0-ctio f H35 HO W
2008/ 145243 PCT/ EP2008/ 003550 138- "36" N O H HO OH

5"AT \ - H O
HNCOWORMI4S 10/ \ - H/-HNO "A9" / \ O H- NGQUEPKROSBIISE) 1 _/

N p 20 "Al1" _ -134 -

and/or in which one or two CH; groups may be
replaced by O,
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 Ar® or Het?,
10 R’ denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
15 Cl
and/or in which one or two CH; groups may be replaced
by O,
Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
20 in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
by O,
25 Ar' denotes phenyl which is monosubstituted by
(Alk);NR?CO-B, (Alk);NR’SO,-B, (Alk},CONBB',
AlkSO,NBB', (Alk),O-B, (Alk);NBB' or (Alk),B,
AP denotes phenyl which is monosubstituted by Het',
30 NHCOOA or NHCOO[C(R®)]oHet',
Het denotes mono- or bicyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms which is monosubstituted by
(Alk)qB or Ar,
Het® denotes an unsubstituted mono- or bicyclic aromatic

35
heterocycle having 1 to 4 N, O and/or S atoms,

-J
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denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyl,
furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,
1-azabicyclo[2.2.2]octanyl, triazolyl, morpholinyl, imida-
zolyl, dihydroimidazolyl, tetrazotyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
each of which is unsubstituted or mono-, di-, tri- or tetra-
substituted by A, OA, OH, Hal, B, (CH,),0B, COOA
and/or =O (carbonyl oxygen),
each, independently of one another, denote (Alk) Het',
(Al)GN(R?),, (AIK);OR®, (Alk)(SO,A,
(Alk);CH(OR}CH,OR®, R®, (Alk);CO-OR® or (Alk),CO-
N(R%),.
where an NH group may aiso be replaced by
NCOOA or N-C(=0)R’,
denotes F, Cl, Bror |,
denotes 0, 1 or 2,
denotes 1, 2, 3 or 4,
denotes 0, 1,2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-14 in which

R1
R2
R3
A

denotes Ar' or Het,
denotes Ar® or Het?,
denotes H or A,
denotes unbranched or branched alkyl having 1-10 C
atoms,

in which 1-7 H atoms may be repiaced by F and/or
C|,
and/or in which one or two CH, groups may be replaced
by O,



25 "A20" of O "A21" OH/ 30 - sHN~\O 35 WD 2008/ 145243

PCT/ EP2008/ 003580 _ -140- "A22" 0 J \ - H f-~ NO 5 C) H- -
10 " a24mW 23“’5‘ 5793\ \ OoHH~O G 15 "A25" @5‘%1’4""%"%5% 20
"A26" OH HN - O 25 "A27" o Ho'—136-30

Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
by O,
Ar’ denotes phenyl which is monosubstituted by
(Al);NR?’CO-B, (Alk);NR*SO»-B, (Alk);CONBB',
10 AkSOLNBB', (Alk),0-B, (Alk);NBB' or (Alk),B
AP denotes phenyl which is monosubstituted by Het’,
NHCOOA or NHCOO[C(R?);],Het',
Het denotes thiazolyl, thienyi, pyridyl, oxadiazolyl, benzo-
15 1,2,5-thiadiazolyl or benzo-1,3-dioxolyl, each of which is
monosubstituted by (Alk),B or A,
Het® denotes benzimidazolyl, benzotriazolyl, pyridiny!, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,

Het denotes piperidinyl, piperazinyl, oxadiazolyl, thiazolyl,

20 furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,
1-azabicyclo[2.2.2]octanyl, triazolyl, morpholinyl, imida-
zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazoly!, benzotriazolyl, indolyl,

25 benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
each of which is unsubstituted or mono-, di-, tri- or tetra-
substituted by A, OA, OH, Hal, B, (CH;),0B, COOA
and/or =0 (carbonyl oxygen),

30 B, B each, independently of one another, denote (Alk)Het',
(Alk)N(R),, (Alk),OR®, (Alk);SO-A,
(Alk),CH(OR*CH,OR® R?, (Alk),CO-OR® or (Alk),CO-
N(R®),

where an NH group may also be replaced by
NCOOA or N-C(=0)R®
Hal denotes F, Cl, Bror |,

35
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denotes 0, 1 or 2,
denotes 1, 2, 3 or 4,
denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1, selected from the group

No. Structure and/or name
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17.
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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

a) a compound of the formula il
= O
~ _NH |
rt~ N

in which R' has the meaning indicated in Claim 1,
is reacted with a compound of the formula lli
R%CHL-R® i,

in which R” and R® have the meanings indicated in Claim 1 and

L denotes Cl, Br, | or a free or reactively functionally modified
OH group,

or

b) a radical R? is converted into another radical R? by acylating

an amino group,

or

c) inthatitis liberated from one of its functional derivatives by

treatment with a solvolysing or hydrogenolysing agent,



10

15

20

25

30

35

WO 2008/145243 PCT/EP2008/003550

18.

20.

21,

22.

23.

- 163 -

and/or

a base or acid of the formula | is converted into one of its salts.

Medicaments comprising at least one compound of the formula |
according to Claim 1-16 and/or pharmaceutically usable derivatives,
salts, solvates, tautomers and sterecisomers thereof, including mix-

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,
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 1-15.

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 biadder, the

stomach, the kidneys, of head and neck, the oesophagus, the cervix,
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24.

25.

26.

27.

28.

29.

- 164 -

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-ceil lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-
noma.

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

Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 16, and/or pharmaceutically
usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Set (kit) consisting of separate packs of

(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 16, and/or pharmaceutically usable
derivatives, solvates, salts and stereoisomers thereof, including mix-

tures thereof in all ratios,
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an effective amount of a further medicament active ingredi-



