3-(3-PYRIM DI N-2- YLBENZYL) - 1, 2, 4- TRI AZOLJ 4, 3- B] PYRI DAZI NE

DERI VATI VES SE | NHI Bl TORS 5 BACKGROUND OF TH I

The i nventi oﬁ%ga}tlébh@bj ect of finding novel corrpoundsIi)dé%fﬁgggvo%7S
val uabl e properties, in particular those which can be used for the
preparation of medi caments. 10 The present invention relates to
conmpounds and to the use of conmpounds in which the inhibition,

regul at ;00 aRERfnIRDs UL 8EEAA,) Of zs,hgﬁ?ﬂzazbﬂéﬂlsQ%@Yﬁfbp&)ﬁmﬂf'ﬂﬂ:ﬁ?@ﬁﬂhé‘ AS
parti cubmae dixhesi merkivoases and/ or serine/threoni ne ki nases, 15 pl ays
a role, furthernore to pharnmaceutical conpositions which conprise

t hese conpounds, and to the use of the conpounds for the treatnent of
ki nase-i nduced di seases. In particular, the present invention

rel ates to conpounds and to the use of 20compounds in which the

i nhi bi tg on, regul ation and/or nodul ati on of signal transduction by
Met ki nase pBAGKGROUND OFCTHE INVENTION I pal nmechani sns by which
cellular regulation is effected is through the transduction of

extracel | ul aThelignattoralsad e shjechaiindms nbhatcod® duridsrinvimfivalatble
bi ochem cal pathways within the cell. Protein phosphoryl- ation

represents oﬁéoaétm?%,én wprtigulanthpae wiueh can ke Uéieﬁrfaf thegprepprasipacdt ed
from nol ecul ﬂ? é}ﬁ ﬁ%ul e resulting finally in a cellular response.
These gipgnal transduction cascades are highly regul ated and often
over | ap, as is 30 evident fromthe exi stence of many protein kinases
as well as paﬂsphat ases. Phosphar Iat| on of pgr ot.ei ns occurs

predon nant | tprg@@ntdgveqt SiAtRe 1@ Fompoyafs @anddeithe dge %HBWPHf‘@?n
ki nases have mﬁr&fméqnmsﬁianc éb‘i.ﬁ?tfc}]rﬁgn%rmﬁdat%e&'é‘l ttaéneauct;on

phosphorylatlon site, i.e. serine reoni ne nases a 5tyrosi ne
ki nases. Sinbg Iqmamshmpamculantyresmaddm%astarqiﬁm s&rmthhmee wWinaises,

cells d since cellular, phenotypes are |largely influenc by the WO
2009/ 189920 PERVERLES HEEBTEOE %%mwpfﬁﬁm@rﬁawﬁmfémwei s
currently bekieeesbrhpdlinds, AnaketheiLsdicTeRs eofpaliAgs A1dherediHEAESS
are attributable to either aberrant activation or functional

mut at i ons i nkinaseripidead diseas®Honent s of ki nase cascades.

Consequent |y i.derabl ent | to t

char act or - I BEARLAFLPE B IRk AL RIS camERLB0s rle' e wsp et
modul a?ﬁ thebb Unustirywﬁcmh@ INEMItRN, @laﬁw aRd/er hidduRghedMEgnat

al . herap., 2000, 88, 229-279). 10The role of the

recept or tyrH@ﬂﬁ@@l%@é%k'ﬂaﬁemadi‘hl@ogenes| s and the possibility
of inhibition of HGF (hepatocyte growth factor)dependent Met
activation are described by S. Berthou et al. in Oncogene, Vol. 23,

Nﬁ. 31, page©ne36the3Bicip2ltbchahizing bpwhi¢rocelbidri2gdlationds effected is
therein, a

25

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

within cells and since cellular phenotypes are largely influenced by the



15pyrrol e-i ndoli ne conmpound, is potentially suitable for conbating

cancer. Anot jhase inhibitor for cancer therapy j ri

by J.G Chri te%%’g(g’ 522“ al . in Cancer Res. 2003, 63(21), P@Eg’-gg@f‘“’%%
further tyrosine kinase inhibitor for e@rating cancer is reported by
20H. Hov et al. in dinical Cancer Research Vol. 10, 6686-6694
(2004). The conmpound PHA- 665752, an indole derivative, is directed
agai nst the HG: receptor c-Met. Lt is furthernmore.reported therein
Chat HGE andriYbfGEeSE paitTrs: His elushy PRiAvRinaD BT hu el diiae
process of vgtdteslanbrihscdiscs a6 efttribGtable BSeithdl altaim aetivandni ool e
nyel oma. 25 The synthesis of small conpounds which specifically

i nhibit, regfinstiehghautationsdatike malegHan carmparenisl finase cageadene

ki nases and/ ' ' ' ' rid t K ,
st hoget or e CoRSEaLEy. £ahSRRrs SuBARG] hat bokRdotbdlo MElsHERRASE:
been found t batiort bethesemoteiiss asd eofipoyinde thineareratdato mvdaiude siadit s

t hereof have ver, al uabl e pharmacol ogi cal properties while being
wel | tol erat 8gtvi "ZQJDW'?L@f@?@%ﬂﬁpﬁé@i’@ﬁgﬁwrﬁt@]--l: R fesent

i nvention spegghiifa r S conpounds of the formula |I which

i nhibit, reggﬁlg{é«a{fé%%(y%rﬁﬁn@ggls%{gé' signal transduction by Met ki nase,
to conpositions which conprise these conpounds, and to processes for

th th ff t t t .of Met ki -i nduced di d
com 5181 ai niBe oBef 8 EFRBEBRERRe KiaRUR DR onGpdRReRad

growth and pfes peesisity ST inMibliRhi FIRGE(REpStocPRU Bt d FReGIEShertiépl as
age-i nduced macul ar degeneration, choroidal neovascul ari sation and

di abeti c ret Medgativgtion afd desnibed\bydd sBagkay ehat in Onicegenéir\doihasi No.

rest onosi s, SQuRPRLEPEro0p QAR ShBIFRPRG SLiTRr« REREUSH frespineases
and di ggases pgirolehifdbiiie Bemprahe s Tp@itélﬂiaiﬂ ls@ithPIELIBE cOMBABAE ancer.
cirrhosi's, diabetes and di seases of the blood vessels, also

instabi | ity anetesifieldnase iphipiter ferecanaes therapuimeescribed bsol.Go
tumours, in %"ri&’ce%%larﬂretfaﬁh'@é&%‘@rﬁ%s? Eﬁlﬁgg u@?i“réﬁ%-é cated with Met

ki nase i nhibrtors. ese 'soli1d tunours e’’nonocyti c | eukaem a,

brai n, urogeAifugther tyyogihakirassyishigitor for eohtiatingasanegel repoded byg
carcinoma, ip- cluding | u_ng? adenocarci noma and small-cell | un‘%
car ci ngﬁa. 20 Ty ¢jrad e linier) &ranceh Researche¥ek d O 8686-6684 {8Q04)oThene
regul atton, HB&#EEPB?HRIGG@?BQ%H iRIbIQ HeNrhtive, RagiFe il aQ?ﬁlgPErf‘eVﬁ@P on
and/or treatnent o i seases 1 h connectron wth unreguldted or
di st urbed MetedepbarseMat! it s fuythermogSbmgrorieditharein thet HGRaMddst wiake lze

.reatnment of cerfai r}af org? of

0

formula I can al.so enpl.oyed in the
cancer - The. CORAGIARE BPRERUTON Kt GRATIRIPES S RIS Taget
provi de addi thN&rokuSY a8 @t skhmpd FsGitisSie RvEBRiAl N exi sting cancer
chenot ggr api es, and/ or can be used to I?eest%r ehﬁe ef fi cacy
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

30 aim of the present invention.

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

erated.
35



300f certain existing cancer chenot her api es and radi ot herapi es. The
conpounds of a |l can furthernore be used for

and investigatl oﬂé’l?#z e activity or expression of Mt L".‘%ﬁ%’z%wﬁ%
addition, they are particularly suitablk & for use in diagnostic

met hods for di seases in 35connection with unregul ated or disturbed
Met kinase activity. WD 2009/ 152920PCT/ EP2009/ 003675 - 4 - It can be

anti prol 1 fer dRPVESRettaRe R CHRs AR e P Ao nd omsar
The conpoundghistciphibin ged Watchend/oi gviduiile dighah dahsdsétingsy Met Rinase,
patient having a 5hyperproliferative disease, for exanple to inhi bi t

tumour gr owt k) COMPPEWABSE Whigh EAMRIIFS theseserMpPRASiaNd 1§ processes for

| ymphopr ol | f ALy thetb8FRP e L8alibiiives gL ?lfﬁfuc%elo%é 1528 4 com-

neur ol ggi cal nage suée repair, resen conpounds

are sui tabl epfaumtspswq:ihad; anglogenesmheammutumommpna’em dhewtlsand pro-

herein, the term"tre tnen i.,S us élorefer to botthevetlon of
[

di s- 10eases Pagalien. er’ﬂé’ﬁ? EEPSIBy QL PEAIPS: SHAN AS A9 NgHee F‘E\?é‘}ﬂrl on
of prolif- eﬁéﬁéﬁé‘ra‘trénaémr%}b%qi nBY¥y éHs?ftubﬁtdrRﬁduaBeﬁ F‘eti‘ﬁ%

according to the Tnvention prior tot evel opnent ove |sease
for exanpl e flampnatogndiseasesyrasthyitis othrombosissii brpstsvglttmemlcuap@rltls
growt hygdi mini sh estenq(}m S_as- SSOCtﬁit ed with g%t(?(ih Qv sculla
surgery, etc“eiﬂ\f‘{‘{ﬁ&? [Ny PSPHRSIRJRFINGS: Younddigpling, UeRrPlebtygiStant
of ongoi ng dijsgametalidilic HigttdesHnidigsadSH6TIMENM IR §FSteinC alsouipt ons
of the patient. The host or patient can belong to any manmal i an

speci es, for irexamgldiseases, pirthesise digheteeand gigasses |cvéftrneybmame§sels

Gogs. cat s, B NSRBIET an ReFoedPubAT feiel P abiaifer Tran: ol

i nvestisgations, providing a nodel for treatnent of human di sease 25

The susCepti bi I|ty of a particular cell to treatnment wt
conpounds acSeHditwgoues, impartieiaifagrorewind Rinaeyrsy ﬁ?‘h@é t[ﬁ?tﬁ?%“ﬂtht'\q@

tests. Typi Cﬂtnln elﬁi’IIBH{JIISUFrﬁ ésbﬂ?ttﬁ‘ﬁ!}urs lﬁclﬁamgﬁt %hk% GATPGR

accordi ng to e I nvention vari ous concentr or a perl od
of time whi chrogenstal, fiyrapkatic Systedﬂ ewmdnm aamjngealaajwmgtcarcmdmemel |

death or to inhibit mgration, usually n about. one hour and one
week. Vi tPB'di"&WPEgaWCB@"&‘HW@@H %U@' G@fhﬁ‘g&ﬂrf:‘in?ﬁlaed cells from
a biop sanple. The viable cells remaining after the treatnent are
t hen counted. 35The dose varies depending on the specific conpound
used, the spé’hbfpreseiﬁtsiewﬁiortibeiirpateidetmtprst:aﬂ;s&a foethe rejuldtena pedula-
dose is typi 341 Io in LfEnfttoﬁ o?[lviet kmas%of%?é[hle%%%%ﬁ Ag%d? Qrea r%%ﬁt? gf dls-5 )
eases in connection with unregulated or disturbed Met kinase activily. In
25 particular, the compounds of the formula | can also be employed in the
treatment of certain forms of cancer. The compounds of the formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

30 of certain existing cancer chemotherapies and radiotherapies.

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

35
connection with unregulated or disturbed Met kinase activity.



considerably to reduce the undesired cell population in the target
tissue whil ev\}d‘fnob’/ %P d ity of the patient is nmaintained. pcNb2000/003675
treatnent is generally continued until a considerabl e readuc
occurred, for exanple an at 5l east about4 50% reduction in the ceI
bur den, and may be continued until essentially no nore undesired
cells are detected in the body. For identification of a signal

t ducti h
LS aect ] on WM A0A hAF SR M Clec RGO HERBOLTED: 20,
model & (1 S“G“ﬁb*tfe"‘&ﬂ“ sciun ot reNseRoTanéglanEwA Gl Theloic
nodel s or exanple Khwaja et al., an
gggil 328f t7 {) aﬁgaéﬁaecerﬁt%tcsth@flave@;@ah@iﬁ@dmwsée@d tq1a pawct@yms a
e

i gnal g r ans) REIENerdie gt toh R0 1Rliof EHALLTMANTD ubd
utilised in arthenmbatiomadseciateEdevitina Iwnghapromfelau\m(drspbee Jodphieit$raes-

| . i och h d [
Che i nvent | oR A 9IPUGN BENgURICaieadatiagR 4US 46 TR rorpir et The Pre: °
Ki d

| nase- dependepf oshpBahad RNSGIE f} fBbRYENT: bFtrRRhpeUtR SurBBsLIAS

cell culture or in the di'seases nenti one Is 20
appl i cati on. usedderengtite tefmt"reatmentS és asrd td tqfen to koth ecévendive oftdish
is well knomm to thgrji erson S led jn the

o Thd 00 Rabgs b PSRt Ribre Slshit bRy fibls. SR atdT bt @ygﬁfor

exanpl e hi st epgtidrf igrachicva 5y All@ffistrationtdf the toRipdirids: ackBRfing & the 3
pages 333-338) or the basic nyelin protein, are described inthe

literature (irendgamsios ichmdevatopmantef overt disease daneyample to rerent

1992, J. B O I'Ee &B%h o%%moﬁ?sgg)é%lv Syg%etaggtlggrg&ﬂ] dérgfhnéh fér?(f&%ds?& ag-f

klnase i nhi bi vari ous as ens ar

sci nti lykat i osopiated With vasdiseysdularurgéryabtc. AlterrtivBiyoiiwe esmbannds are
Screenl ng, 2002, 7, 11-19) and flashpl ate assay, the radioactive

phosphor yi at #8#d Wotheatreﬁime@t Af BRIPERCisARSES by afabilising ok MAravinGthes

measured. In C hi bitory conpound, a decreased
r adi oact i ve Sf‘@ﬁ%'fg toﬁ{c%n‘gftg% pa"@ﬁhgoogl 152920PCT/ EP2009/ 003675 - 6 -

all, is detectable. Furthernore, honpbgeneous tine-resol ved

fl uorescence_r esonance ener transfer (HTR- FRET) and. fl uorescence
pol ari %tl onTE‘Pﬁf) 5? QEHﬁB%b‘?g%s elPeg §‘E|r’='f‘)§l5“%mﬁ? é%ct‘?& fjgg@g(amlqe As
et al. .

non- radl oact nﬁla&%?éﬁ@%éggarﬁﬁlt%ﬁggfgﬂ%snesz?@ﬁqt%%écl%i‘jﬂ')sg ho antl bggi es
(phospho ABsham‘EItmspt&txtptboh@tBeb; oaiss,aligs, t:ats ptu)sﬁp‘nmaytrmdeti are of

bstrat Thi bi db hem | i
Second per oxMisiest B petitkm édtveﬁweﬁgn%fy,ﬂrﬁsﬁ S Rl St g

10Bi ochem Jp)mah@it€ag.e nmany di seases associ at ed w th deregul ati on
of cel | gl ar proliferation and cell death (apoptosis). The conditions
f intéPest include, but are 15 not linmted to, the follow ng. The

conpounds acgprdin |nv tion uitabl.e .for the treatnent
of vartous conBearetbir AW RECR) &y Frabam St he S dRs T or
of smooth nugeterdir) i&th@nﬁw@ftndwﬁdrﬁmé@mm@i bg in Gitre tebe. Topican, a
| ayer of a vessel, resulting in restricted blood flow throu t hat
ves- culture of the cell is Gombined with a compound according to the invention
30 at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
35
The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient



20sel, for exanple in the case of neointinml occlusive |esions.

Cccl usi ve gr r di seases of interest include

at her oscl erog‘jifés%%g]gér\z(y)ir]ogry vascul ar di sease after grafti r?é:,T@féP%m&?ﬁg?t
stenosi s, peri-anastomatic prosthetic rdstenosis, restenosis after
angi opl asty or stent placenent, and the |ike. 25PRI OR ART O her
triazol opyri dazine derivatives are described as Met kinase inhibitors

W0 2008/ 0518651 S G ARPEEITE LBl SRl Samaton IEIT BIRRIRPES:
conpounds of while thevmadiliy lof thHOH2MEHR/id hzftaetl. FRaARM:IRRA6 Kgenetrall

I n which Rldenotes Ar, Het or A 10R2denotes H, A, Hal, OR5, N( RS)S 2,
N=CR5N( R5) 2, coptinuagopntil@\consigeiableagdurtion hagmscumed Nk sgample an at

oL a ropa] h REF S SOped Rl e & R, 9T by it ayesynt
- NR5[ C( R5) 2] Bé&antially-dRoloté Bhjidsirdd celSHEN(E®S¢t2d in the body.

NHCONH[ C( R5) 2] N(R5) 2, NHCONH[ C( R5) 2] Het, NHCO C( R5) 2] N( R5) 2,
NHCO C(R5) 2], Het, CON(R5) 2, CONRS[ C( R5) 2bN(R5) 2, CONRS[ C(R5) 2] , Het ,

Coret or . COMEoP RRINIE ARSI STy s ARSIGAAAARRY BTG Befdotif &F A

20 together also denote a avi ng enotes H, A or
Hal , denot esirtemactions behetars vandusasighakiransductios pathvedysy lvatiavs agef- 10

cB:r ?t ongg 25i ﬂst\ékHa(i/% c}év7ek|3_|peac} glﬁabqg%obd%lsr 5 lrn%%ee S)trjsyter%]g: fo'i’exgmpqg (cj:{affr
culture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and

models of transgenic animals (for example White et al., Oncogene, 2001,
20, 7064-7072). For the determination of certain stages in the signal trans-

15 duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351,
95-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this

20 .
application.

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

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

30
For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
35 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



and/or in which one or two CH2 groups may be replaced by 0, NH, S,

SO, S and/ oups, o 30r cyclic alkyl having 3;
Ar denot es phgvg%ﬁ@%;g thyl or biphenyl, each of which igi’czflﬁZ%g‘?dﬁms

unsubstituted or nono-, di- or trisubsti® uted by Hal, A OR5, N(R5)2,
5R5, NO2, CN, COOR5, CON(R5)2, NR5COA, 35 NR5S02A, 502N(R5)2 and/ or
S(0)m, WD 2009/ 152920PCT/ EP2009/ 003675 - 8 - Hetdenotes a nono-,

S(Oym, : , .
i ng 1 10 S GREUERIE FuriBRALH Heodkndsi BT foofid ffidEsGence
mono-, di- owesohambé&éigrgyerdmbﬁzerlfHFSI'géF\RECDR?ndMﬁﬁé&en&@@olaﬂ@&tiﬁeﬁm}:m
COORS, CON(R5) 2, NRSCOA,  NR5SQ2A, N(R5) 2,. S(0) mA ti, Heti,
) o s ey e e s ol S e S
10NHooi5H[C(R5§§Czi%éN'?r&%)2, NHC&Ql-%i’C(%)zl nHet 1 , OCONH[ C( R5) 2] 1N( R5) 2,

OCONH[ C( R5) 2bth€§ Fron-%ig‘gﬁfive SRET %&lﬁé{th&d@'ﬁsé gfte%(gﬁlﬂéﬂésp_ anti-

(carbonyl oxygen), Hetidenotes a nobnoc c satur terocycle
havi ng |to 2bNdiEsaptioeph® ARs)nEhe phosphorAB iadsonty-therphdisphbgtatedt ed

by A, OA OH, | _and/or,.=Q. (carbonyl . ox n | denotes F, O, Br
o 1" denot w5ubStaning bindigrn e steR By khepBuiirscence using a
phar mas:eutipgbbdnwﬁemMéﬁ-&&aju§%amﬁ§1 By ReRE R B11.L BEOEOT |
i ncl udiqpg m xtures thereof in-all ratios, npounds’ of the formila I
are al so tak&woehemedh the hydrates and sol vates 25of these
conpounds, furthernore pharnmaceutically usable derivatives.

There are many diseases associated with deregulation of cellular prolifera-
tion and cell death (apoptosis). The conditions of interest include, but are
15 not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
20 sel, for example in the case of necintimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

25 PRIOR ART
Other triazolopyridazine derivatives are described as Met kinase inhibitors
in WO 2007/064797, WO 2007/075567, WO 2007/138472, WO

30 2008/008539, WO 2008/051805. -

SUMMARY OF THE INVENTION

35 The invention relates to compounds of the formula |



The invention also relates to the optically active forns
(stereoi sone nantloners the racemates, the diastereoners
and the hydrgﬁggmgﬁgggolvates of these conpounds Sol vat'éd @ﬁwﬁﬂs
conpounds are taken to nean 30adductions/ of inert solvent nolecul es
onto the conmpounds which formow ng to their nutual attractive force.
Sol vates are, for exanple, nono- or dihydrates or al cohol ates.
Phar maceutical ly usabl e derivatives are taken to nean,, for exanple,
the salts of the conpounds according to the inventiofand al so
so-cal l ed pro- 35 drug conpoun 2009/ 1529 / EP2009/ 003675 -
9 - Prodrug derivatives are ta en tjo nq@n conpbundsy\of the formula |
whi ch have been nodified b / e, Al kyl or acyl
groups, sugars or oIigopep%ﬁdes Bind apﬁﬁly cleaed in the
organigmto formthe effective conpgy ding to the invention.
5 These al so include bi odegradabl e ol P vatives of the
conpounds according to the invention, R P d, for exanple, in
Int. J. Pharm 115 61-67 (1995). 10The expression "effective anount"”
denotes the gianigh of a nedi canent or of a pharnaceutical active
i ngredi ent whi,ch causes in a tissue, system aninmal or human a
blologlcal of‘nedlcal ﬂ@§9§ﬁ§§'hﬁﬁ@ﬁAls sought or desired, for
exanpl 2r esear ch hygi sl ddi X )
g @én8{esﬂ4 &' GLABR i«léﬂ a)ﬁ AL E'RQFJ(I\}HF%@ FNS 5¢

"t her apeutl cally effectrve anmount™ denot anoun

with a corresponding sGHE@RE, GON(R3, NRPCWQQIR%D%ISOMM S(Oﬁ.%
the follow ng consequeg@e {%groved streat ment . healing, prevention or
elimnation of a disea g} )dNRe)2 AR )B]nHﬁt conpl ai nt, disorder

i de eff | di ,
compl ai nt ofcé.ssS?di‘rS@%Q@QﬁﬁaerSSRJePEEP%J@ﬁ“%QE‘? Bt
al so feq ﬁrrgiazlsgsl tC 2;% aBpuaR $z]wle2tc#NB [E(RF)RRN(RY) s-g NEC[CRC)Aidstng he
nor ma
use of mitur esgof them&mdé'ﬁﬂwmf@(ﬁ HF‘%@E@@‘%

f d 1 5
L3 1a, s 110, 1o oS agERIRE NICUIE(RAIet CONR,

CONRYY [C(R )2]nN(R5)2, CONR®[C(R®);].Het, COHet or COA,
R3, R each, independently of one another, denote H, F or A,

20 together also denote alkylene having 2-5 C atoms,

R* denotes H, A or Hal,
R® denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C atoms,
25 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
0O, NH, S, SO, SO, and/or CH=CH groups,

or

30
cyclic alkyl having 3-7 C atoms,

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A, OR®,
N(R®)2, SR®, NO,, CN, COOR?®, CON(R®),, NR°COA,

35 NR®SO,A, SON(R®), and/or S(O)mA,



These are part icularly preferably mxtures of stereoisoneric
conmpounds. 5@ tion relates to the conpounds of bel@E

and salts there ﬁ{]o a process for the preparation o oljr%g@rﬁg%b%
of the formula I accord ing to dains-B12 and pharmaceutically
usabl e salts, tautonmers and stereoi soners thereof characterised in
that 35 a) a conpound of the formula I

nave the meatldlgs i nai SRUBES ATERGr b ghfl R S

boron acid ester radi catomafic hetarearieHavwinyh ® 4NEnd/cefS stoms,

formula I'l'l 15 in which R2 has the neaning indicated in Clalml or
20 b) a radical R2 is MEWH hﬁ/u'&iiﬂﬁsﬁ&te?é’dlnwo F@“B{/tffséﬁplsﬁw%

hal ogen atom by an ani $qY 5 sl ¢ aC| d of
the fogmula | is converi'l%e |ntRoNoe)%fgﬂt’ss Its ané&%

the radicals R, R, RBIRIOREA, raﬁasa@ahaogmmse_z,rm@)mggo hléfc&tetb for
the formula |, unless fé&{‘r’?zﬁ:hll(ﬁsit ?(5&Q)z?.}l-sleet{,%[%e(l?s)zlnN(R%z.
O[C(R®)JsHet', NHCOOA, NHCON(R®),,
NHCOO[C(R®)5]-N(R’)2, NHCOO[C(R®)z],Het’,
10 NHCONH[C(R®)2]aN(R%)2, NHCONH[C(R®);],Het',
OCONH[C(R®)2].N(R®)2, OCONH[C(R®)],Het", CO-Het',
CHO, COA, =S, =NH, =NA and/or =0 (carbonyl oxygen),
Het' denotes a monocyclic saturated heterocycle having 1to 2 N
15 and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =0 (carbonyl oxygen),
Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
20 and pharmaceutically usable salts, fautomers and stereocisomers thereof,

including mixtures thereof in all ratios,

Compounds of the formula | are also taken to mean the hydrates and solvates
25 of these compounds, furthermore pharmaceutically usable derivatives.
The invention also relates to the optically active forms (stereocisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. Solvates of the compounds are taken to mean
30 adductions of inert solvent molecules onto the compounds which form
owing to their mutual attractive force. Solvates are, for example, mono- or
dihydrates or alcoholates.
Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-

35
drug compounds.



30 A denotes al kyl, is unbranched (linear) or branched, and has 1, 2,

3, 4, 5, 6, 10 C atonms. A preferably denot es Jmt
furthernore &%gqo,g/?%z%opyl i sopropyl, butyl, isobutyl, setc @%09{003675

tert-butyl, furthernore al so pentyl, 1-92- or 3- nethylbutyl 1 1-,
1,2- or 2,2-dinethylpropyl, 1-ethyl- 35propy| hexyl 1-, 2-, 3- or
4- nethylpentyl 1,1-, 1,2-, 1,3-, 2,2- , 2,3- or 3 dlnethylbutyl

L 12 S o A R B s S i

1,2, 2-tri met Maverbeey motlifietitsr mpaas of, &bt ¥xarh re angiol eyl groups, sugars
tr|fI uoronmethyl . A very particularly preferabl é/ denotes al k havi ng
1, 2, 3, 4, @r@ﬂlgep%p@éscﬁﬂd whickr aredspidhgleayed instheyergapissp f,orm the

I sopropyl . bulgglivd 89 pbnhds%%go#amoq{om&fqg&?a@y pentyl, hexyl,

triflugyonethyl, pentafluoroet uoroethyl. Cyclic
al kyl (cycl oa’lﬁegab)alw Efohjcm)bmdelgmnlabie pqlghmpﬂepyhtivesymﬂtbbmbmpounds

cyl opentyl, cyclo or. c clohe partl arly preferably
donotes & ni aZGE9Ig i EEHBHUTCO, dRRoribg s ByRmEiS. 3 Uty 1 Piarm.

i soxazol yl, qﬂgdengapl ?/1|g,95§)yl‘ azolyl, imdazolyl, thiadiazolyl,

pyri dazi nyI “pyrazi ny pyri d| nyl or pyrimdi nyI 15where the

radi cal s may al so be nono-, - or trisubstitut ed by Hal,

R5 0R5 d/ | h i
o) Aot o rénv"aiswaﬁd?@%&k&é P0G deRelR e aibin P adnedicement er,
OA, O[ C(RS5) Zbif@%arh@ceuh’@él acﬂﬁ@ﬁr@éabﬁﬁvh‘iﬁh @élﬁfe@ﬁhatﬁéﬁb syaiEvh,

preferably denotes H. denot es or exanple, phen

p-tolyl, o-, ammalrordnéﬂﬂpladwem!cal or me\wcawe@qm@pyﬁllphemwugmor m or
I sopr opyl I o-, m or

B hydlrooxs);;hgla%?%d for exgl"nlp?é b&%f%%qg@%ﬂ%f orﬁ@gﬁf or p- am nophenyl ,

0-, M 4@ p- (llﬁ\ladﬁl‘tlbr’sl the @q)erﬁbW"the@apeuﬂcaw effective amount” denotes an
(N- met hyl am nocar bonyI ) phenyl , 0o-, m or p-acetam dophenyl, o-, m
or p- met hoxy gAGHAL which, Qﬂml?ﬁfeﬁ éhha eppRERgNding subjact mho has not

p- et hoxycar bogyliphehid anfsuntRas the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-

drome, condition, complaint, disorder or side effects or also the reduction
20 in the advance of a disease, complaint or disorder.

The term "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 I, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.
These are particularly preferably mixtures of stereoisomeric compounds.
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 1-12 and pharmaceutically usable salts, tautomers and
stereocisomers thereof, characterised in that

35
a) a compound of the formula Il



or p-(N, N-dinethyl am no)phenyl 0o-, m or

p- (N, N-di net [ m. n rbonyl - 35 phenyl o-, m or

p- (N- et hyl am“yﬁ?) W%{é? o-, m or p-(N, N-d| et hyl am no) - Pﬁé@ﬁ?f’og"ﬂg%"'s
m or p-fluorophenyl, o-, m or p-bromefiienyl, o-, m or p- WO

(
(
0
009/ 152920PCT/ EP2009/ 003675 - 12 - chl or ophenyl, o-, m or
(

2

p- (et hyl sul f onam do) phenyl, o-, m or p-(nethylsul fonyl)phenyl, o-,
m or p-nethyl sul fanyl phenyl, o-, m or p-cyanophenyl, o-, m or

p- car boxyphenyl, o-, m or p- 5!( bonyl phenyl, o-, m or

5p- am nosul f onyl phenyl , furthey prefergd ,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5- difl uoropheny | R,6-, 3,4- or

3, 5-di chl or ophenyl, 2, 3-, f{ 4- 5' 5-, 2, 4- or I

3, 5-di bromophenyl , 2,4- or 2,5-dini_tsep
di met hgxyphenyl, 3-nitro-4- chI or opl'?eny
2-am no-3- chloro-, 2-am no-4-chloro-,

,5- or 3,4-

' 0- 4-chl oro-,
R2 amTo-@t chl oro- or
2- am no- 6- chl orophenyl 102-nitro-4- N N-d| nmet hyl am no- or
3-nitro-4-N, N-di net hyl a‘mvh(m}hﬁ%hﬁ R3, and RY have dphmednings iBditated in
2,3,5-, 2,3,6- 246&? ’ cgtrlchlorophenyl 2,4, 6-
trinet hoxyphenyl 2~ hy 8Ty 18_ gi chi or ophenyl, p-i odophenyl, 3, 6-
di chl or o- 4- ami nophenyl Ld%ﬁcdte@é%b?cﬁabﬂré}ﬂﬂﬁﬁbﬁaud ester radical,
2-fl uorg- 4- br omophenyl , 152, 5-di fl uor o- 4- br onopheny
3- bronD 6- nethoxyphenyl 3- chl or o- 6- met h- oxyphenyl ,

3-chloro-4-a et an d n 4; et phenyl,

3-am no- 6- ne Eﬁaﬁ @ﬂﬁ %C%rHP‘BP% 2*&& ‘E%%“E%B(]enw or 2,5-dinethyl-4-
chl orophenyl. 20 Ar particularly preferably denotes phenyl which is
unsubstituted or nono-, di- or trisubstituted by Hal and/or CN.
Irrespective of further substi ns, Het denotes, for exanple, 2-
or 3-fg 252- or 3- thier] r 3- pﬂrrolyl 1-, 2, 4- or
5-imd ?olyl 1-, 3-, 4- or 5 gp r/zoly 2-, 4- or 5-oxazolyl, 3-,
4- or 5- |soxazolyl, 2 t hi azonI 3- 4- or 5-isothi azonI

2-, 3- or 4-pyridyl, ; Oq wﬁlch ﬁzhggth% @)éérmg%g%étetf Mrélgf‘rﬁ q‘?,r € 3. o

preferably 1,2, 3-triaz 1-, -4- triazo
5-yl, 1- 30or 5-tetrazolyl, 1,2, 3- oxadlazol - or -5-yl,
1, 2, 4 oxadlazol 3- or -5-y|, 1,3, 4- thiadiazol-2- or -5-y|,
1, 2, 4- égladl -3- or -5-yl, 1,2,3-thiadiazol-4- or.-5-yl, 3- or
i &dzi nyl , yra2|nyl 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or

4- pyr
5- |30|ndolyl |ndazonI 1-, 2-, 4- or 5- ben2|n5dazol yl, 1-, 3- 4-,
5-, 6- or bér&tﬁdlw&zlequpleced byanotigsr, radmabR bytreplaomza)hylogee-
4 5-, 6 7- .benzi soxaz

7

i benzot hi- azgﬁﬂ'| byz.?m apqing, 2 ?kc}S%/ oroa}rygragml sot h| a-zol yl, 4-, 5-

25 a base or acid of the formula | is converted into one of its salts.

Above and below, the radicals R1, Rz, R3, R¥ and R* have the meanings

indicated for the formula I, unless expressly stated otherwise.

% A denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3, 4, 5,
6, 7, 8, 9 or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also

2 pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-

propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,2,2-,2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-



6- or 7- benz 2,1, 3-oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl,
1-, 3- vﬂg% 2920PCT/EP2009/003675 - 13 - 5

8- |squ| noI yl 0%99%9%@5- 6-, 7- or 8-cinnolinyl, 4&: /1372009260367§
or 8-quinazolinyl, 5- or 6- qU|noxaIinyrﬁ12-, 3-, 5- 6- - or

8- 2H- benzo- 1, 4- oxazinyl, further preferably 1,3 benzodloxol 5-yl,

1, 4- benzodi oxan- 6-yl, 52,1, 3-benzot hi adi azol -4- or -5-yl,

2L 2 pen o B Rrop 2 b ﬁ%‘“ﬁﬁ*’aﬁxﬁgﬁh?f'g@%‘*@%@éEﬂéfc A of

further substid,utifleoremdteyl, can thus al so denote, for exarrpl e,
2, 3-di hydro- - r -5-f 5-di hydr o-
5 furyl” 10 feveiRATieuany prercmbi, Honotes ASANGHBEh 21 4,7, 5 or6 ¢
t et rahydro 2~ ol hettia | _
5 pyr il yl 5&%\3 d&% %’l’a%lw etf?y' 3eth§'|| BV&H)/P |§oprop Fbutiy'i3 |T°,otrd1ty] QEc butyg,r
3-pyrrolidi ny&ert buatl,rmmw cb!exyi trmuoromethyi dmrbﬁaﬂdoroQUngm ‘n,yd”r tnﬂupro—z- ,
-3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-di-
15 hydro-1-, eyl 3. or -4- pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-,
-4-, -5- or @ch@)él}dy@(/%/ !ohlkylﬁpref@radeéhd?b@@f/éIébﬁbb ! c?clobﬁty[ Qylo-
4rmrphoI|nyI tetrahydro-2-," -3- -4-pyra di oxany
1, 3- di oxan- ZPGH%CWOI’!QW!/DFCYMWHFO 1-, -3- or -4 pyri da2| nyl
hexahydgo-1-, -2-, -4- or -5-pyrimdinyl, 1-, 2- or 3-pipera- zi nyI
1234tetrahydro 1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl,
182 3, 4- 20I tRlét a&h@’lﬁigﬂy i:gefeﬁhbly aenoteé thlaZElyl thﬁphen?l furanyl, pyrrolyl,

i soqui noly -
hydr o- w%m&@%azow%%ﬁwzolw Lmtrﬁéqalybfrand@zam ghiadiazolyl, pyri

di
gLSYLﬁQE?%%Wﬁ? hyl Byl SR P oyl

i4fs] uorwfmrdaylheraﬂcaisma),haisplbe DoBodidiydr inisuBstitateddiyyHah- 5- or

1, 2, 3 (2 ken oxy) phenyl or also 3,4-di-

ro-2H 1, SI(gé%mém(Séx@ Sﬁ)(g’ or -7-yl, furthernore preferably 2, 3-
ydrobenzo%pranyl 2, 3 di hydr o- 2- oxofuranyl,
-dihydro-2-oxo-1knuinazolinyl, 2, 3-di hydr obenzoxazol yl ,

X0- 2, 3- di pheénglbehizbyxapuing-, di2 pBtrisgOdtituiett by éltat andeba LN y| |

1, 3- d|hydr0|ndole 2- 0xo- 1, 3-di hydr oi ndol e or

2- oonéPS RYdr obenzi ni dazol yl .~ WO 2009/ 152920PCT/ EP2009/ 003675 -
14 - verw particularly preferably denotes piperidinyl,
pyrrolidinyl, norpholinyl, piperazinyl, oxazolidinyl, pyrazolyl,
pyri di nyl, yrlnldlnyl furyl, thienyl, oxazol yl , 50xadiazo|y|,

mgazolyl R R biPioA b8 PR HaY B SR bist o
[ C(R5) 2], kI eqC(Rﬁ%Hepref erably denotes piperidinyl, pyrrolidinyl,

nmor phol [ nyI I%l perazi nyl, oxa- zolidinyl or imdazolidinyl, where the
r adi cal?® Ingefesablysienotes Hei substi - 10tuted by =0 and/or A

y

4-
3-
3-
4-
y
d
i h
4
o]

3
2
2
3,
6-
h
di
3
2-

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
30 phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonyiphenyi, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
35 phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino}-

phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-



Hal preferably denotes F, C or Br, but also |, particularly

preferably F Throughout the I nvention, all radical i
occur nore t anmgé{%:sez}%ay be identical or dlfferent . P%i@%zmmﬁ?ms

i ndependent of one another. The conpoundd-of the formul a | may have
one or nore chiral centres and can therefore occur in various
stereoi sonmeric forms. The formula | encom passes all these fornms. 20

Accordingly, e j.nveptiopn rel ate arti to the coppo

of “the T or muPhIeFoR B oo o et lsbrBRa bl aBbuy, G RIS e

of the prefesnlsh QD ®- md bﬁptrﬁdtr@bwgnylﬁagﬁwpbefrﬁ-rérqsicgémmﬁerm
conpounds may be 25 expressed bé the followng sub-fornulae la to'Ij,
whi ch conf or Ar:tB- PhE- q%bmpéleny Rd Mnonpiregthokecarbanyahenylop-, m- or

formilg 1. bhireshiafbfy et REARA 2% 28,2502 6cp A 8 a5

Hal , Het, [ Gl(flaﬁ)cﬂ:}l‘l-da‘tyl @, 39[2XH-R3) 32 | Pit-, 3 4R of BP& dichiireshgriye ), B-,\id-¢c h
i s nmono- or_tr

2009/ 152920P@FﬁhE%ﬁob%ﬁggtélétJﬁ“d%fqﬁopﬁbnY'aE fd OF R%Yéirfiip%\gﬂryl= 2,901 3.4
dimethoxyphenyl, 3-nitro-4-chiorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,

10 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethdxypheny!, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

15 2,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,
3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.

20 X . .

Ar particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal and/or CN.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
25 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
30 or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,
2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,
B- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,

35



15 inl|lf Het 20 inIgHet 25 30 in I h Heti inli R 35 R2
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5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzo-
furanyl.

The heterocyclic radicals may also be partially or fully hydrogenated.
Irrespective of further substitutions, Het, can thus also denote, for exam-
ple, 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-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyr-
rolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-
1-, -2-, -3-, -4- or -5-pyrazolyi, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-di-
hydro-1-, -2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3, -4-, -5- or -6-
pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-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-pipera-
zinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7~ or -8-quinolyl, 1,2,3,4-
tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8-
3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methylene-
dioxyphenyt, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-
hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or
2-ox0-2,3-dihydrobenzimidazolyl.

Het particularly preferably denotes a monocyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, O and/or S atoms, which may be un-
substituted or mono-, di- or trisubstituted by A, [C{R’),],OR® and/or
[C(R®)2]Het’.



- 16 - R3, R3leach, independently of one another, denote H, F or A

t oget her al sg, c?'%fd kyl ene having 2-5 C atons, R4den
R5denot es H or /g 2\ enot es unbranched or branched al kyl all\?n%mimg

C atoms, Ardenotes phenyl which is nonol4-di- or trisubstituted by

Hal and/or CN, 10Hetdenotes a nnonocyclic saturated, unsaturated or
aroma- tic heterocycle having 1 to 4 N, 0 and/or S atons, which may

be unsubstituted or nono-, di- or trisubstituted by A [C(R5)21, OR5
and/or [C(R3)2]nHetl , 15Hetidenotes piperidinyl, pyrrolidinyl,

mor phol i nyl , Hst per},apianlxcblarlqmefﬂriahllwwnoms pipeddingl, ipgrolidinylWhesrphalirg],
radical s may al so be nono-_ or di subst t ut.ed F =0 and/ or A,

Hal denot es Fpl}:@razrgyl gxaro lc{y@f{omérgzqy yném@; pyrinp@nyl, furyl, thienyl, oxazolyl,

phar maceut i calbyiays ||ﬁ1|c§% %*rr‘dlilof%&ézé\gpqrﬁﬁﬁﬁ%lﬁ ﬁh%reqﬁgﬁdlca]s

I ncl udisng m xtures ereo ati os he corrpo

fornul a | anday alsotbieemsnar Drdguba!ﬂtatechbysAf [C(ROR aeqﬂar&t(R?D]z]riHa
I n addition, prepared by nethods known per se, as described in the
literature (for exarrpl e in the standard works, such as Houben-Weyl,

Met hoden der Hutbsrifsa ?p{é\'ﬁiﬂlﬂ’%rﬂi‘hdﬁyﬂQﬁbﬁ)h%ﬂ@legb%?éﬂﬂyl oxa-

Geor g- Thi ene- Ver| ag, St utt art preci se under reac
condi ti ons wablidingrer iRvidagelidiny!, swharedhe radicals neay alse hecaonivo ns disubsti-

can al g¢ be her i ants knovvn per se which are not
Congd nelien g P

menti oned he tail. WO
2009/ 152920PCT/ EP2009/ 003675

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

15 Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various sterecisomeric forms. The formula | encom-
passes all these forms.

20
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
meanings indicated above. Some preferred groups of compounds may be

25 expressed by the following sub-formulae la to [j, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

meaning indicated for the formula |, but in which

39 inla R denotes H, OH, OA, O[C(R%)2],OR®, Hal, Het, -[C(R%)z].Het
or O[C(R®)z].Het;

inlb  Ar denotes phenyl which is mono-, di- or trisubstituted by Hal

and/or CN;
35

inlc A denotes unbranched or branched alkyl having 1-6 C atoms;



- 17 - The reaction is carried out under conditions as are known to

t he person s@é}&o%gﬂgzgz he art for a Suzuki reaction. 5Tr}%1?1%}%§]9i/639675
e wn.

conpounds of 't ornulae Il and IIl are _generally kno ey are
novel , however, they can be prepared bylfet hods known per se. In the
conpounds of the formula Il, L preferably denotes O \B- The reaction

is carried out under standard conditions of a Suzuki coupling.
15Dependi ng on the conditions used, the reaction tine is between a
few m nutes and 14 days, the reaction tenperature i s between about
-30 and 140, im@t malR% bet welenof@sad 100, in particul ar between about
60 and about 90. Suitable inert solvents are, for exanple,

hydr ocar bons, such as hexane, 20 petrol eum et her, benzene, toluene or
xyl ene; chl ori pat eghthydr oc , s LGOI h

1, 2-di ghl or og% [?;nefﬂ{ car bona{e thfré%ctnng%gﬁ]OPEPg?Ibﬁgrgﬁ?]bwﬁgm oxazolyl,
di chl or onet hane; al cohol s, issxaholgk oxatiiazo, pyeaduylpimidazclpl, thiadiazolyi,
n- pr opanol , n-butanol or tert.-butﬁnol; ers, ch as djethyl ether,

et ey e S
25 diisopropyl ether, tetrBHy RN rBYfaFWE)F’VHFj"UFB&a}‘f@T“dﬁT col
ethers, such as ethyl ene QW@%tH@M@JI?He&P&BH‘BQQﬁBH&{J, dRtdHfisybsti-

ethyl ene glycol dimethyl ether (diglyne) et ones, such as acetone or
but anone; am des, such as #Hdeddyilda, [QRPIOR aswd/anfde or

di nnet hyy formam de (DVF); nitriles, such 30as acetonitrile,

sul foxi des, such as dineth{[ sul foxi de (DVBO):; carbon disul fide;

carboxylic acids, such as pbRenvIGviach f RonaCelil 6r RigLBstitiidd 8y Hal and/or
conpounds, such as nitronethane or nitrobenzene; esters, such as

ethyl acetate, or mxturesC® the said solvents. Particular
preference is given to eth Eol, t ol uene, di net hoxyet hane. WO

2009/ 152920PCT/ EP2009/ 0036 - 18 - Compounds of the fornmula | can
furtherjgore preferably be gbtai ned by replacing a radical R2 by

anot her radical R2. Preferably, a halogen atomis replaced by an

am no, al koxy or aryl radical. The reaction is preferably carried out

under the copjsti OPf%goioanp%ﬁb’ﬂéis f@#@bkg@rﬁu{%ﬂlr}a@@ Jnlé'éhn?f]e'g)érearomatirc]:

possi ble to conver ound of I it 0 anot her conpound
of the fornula | by conver hetgoeydeatacia 1R 4 N, © andioh& atoatd, edlicHRhay
for exanple by reducing nifro gr to am no o] for

X 2r(;p y uetng n Ee unsu gl%ﬁted or mono-,%— gﬂ?is&bstituted by A,

[C(R®)2],OR® and/or [C(R%),].Het';

inlg Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,
25 oxazolyl, oxadiazolyl, imidazoly!, pyrrolyl, isoxazolyl or imi
dazolidinyl, where the radicals may alsc be mono- or disub-
stituted by A, [C(R%)2].OR® and/or [C(R®),],Het';

30 inlh  Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may also

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

in li R’ denotes Ar, Het or A,
R? denotes H, OH, OA, O[C(R%),]:OR®, Hal, Het,
-[C(R®)]:Het or O[C(R%)2],Het,

35



10exanpl e by hydrogenati on on Raney nickel or Pd/carbon in an inert
sol - vent, syeu@sidiighanol or ethanol) . Furthernore, f (g6 AHRMers
groups can be acy ateg in a conventional manner 15using an ac 'd

chl oride or anhydride or alkyl at ed usinb6an unsubstituted or
substituted al kyl halide, advantageously in an inert solvent, such as
di chl oronnet hane or THF, and/or in the presence of a base, such as

triethylam ne or pgeig#ne, OThe
conmpounds of the fgra’rrllqjl a Ie%hri .ﬁ%@;ﬁ@ﬁ%@@%‘%@%eﬁgeﬁ&% ieraf |
them fromtheir functional togetheratiso dendle alkylend having 2-6 (Dafdmcul ar
hydrol ysis, or by Rjdrogeng 25Preferred starting materials for
t he sol volysis or Rydrogen ?%@% Fhre those which contain

correspondi ng protgéted a &‘PotéQ‘H nghydroxyI groups instead of one
or norg free am no and/ or ydr oxyl "groups, preferably those which
carry an am no- profecti ng denaeips iunbraradhedfordrranicladalkigbimaldog 366 Co an
N atom for exanple those ich conformto the fornula I, but con-tam
n an NHR group (in which OM% an ami no- protecting group, for

exanpl e BOC or CBZjri nst ea@eﬁﬁte@'bh@H?l WhieHRs nfdrRL edieBEBisubstituted by
furthernore given to starting materials which carry a

35hydr oxyl - prot ecti ng groupal ard/ea@Nof the H at om of a hydroxyl

an R0 Shenyl o Bbe 152805hes Aanabibr e safuntid ydalralt o iRr o1
R' is a hydroxyl -protecting: perrsdydeBhgng 10fo 4NYYHaRKBP BedtBnsy Whith
SIt is also possible for a plurality of - identical or different -

protected am no and/or hydmg¥yae gnsibsiituted e nynes efit of Hisubstiwgzdbyl e
of the starting material. Af C%(p{e) @Gﬁ$§ﬁd/89@&?§@egr esent are

different from one anot her an in nan é cl eaved off
sel ect ygel y. 10TheHeEr m ademmiesrpmamhnytqz’yqrcﬂldmyl irnokpmaNinyli pipgeainy)

terms and relates to groups whi re. s tectin
(bl ocki ng) an ami no group %@mlfétny@%ml a0 ldlé'%’t“i"é‘ﬁ'% ﬂﬁd’?d'é?ﬁg Ba¥y to
renmove after the desired chy %F&l@ﬂbﬁﬁﬁté&e@ﬂ @aér[dlgldAout

roups

el sewhere in the nol ecul e. ?y |caI 50f suc are,

particul ar, unsubstit uted dendebst Gl UBrear lacyl, aral koxynet hyI or

aral kyl groups. Since the(g q ﬂ 2t cting groups are renoved after

t he de?pmed reactiBn (or r3SRGFY 3 Zdce), their type and size are
furthe re not crucial; however, preference is given to those hav-
20ing 1-20, in particular 1-8, carbon atonms. The term "acyl group" is
to be under san@@h‘aﬁnaa@tlﬂa@md@sble&eﬁi@etamm@men@ stereoispmersithegeek ent

process. o rived fromaliphatic, araliphatic,
aromatic or Wé: auftuge &eg%cﬁjplaﬁr ?%s or sulfonic acids, and, in
parti cul ar, alkoxycarbonyl aryl oxycarbonyl and especially

aral ko gcarbonyl gr oups. n?les 250f such acyl groups are al kanoyl ,
such a$’acet yhé cmmgqmlwofélnm yoyla § end also the starting materials for their

preparation are, in addition, prepared by methods known per se, as
described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic

30 Chemistry], Georg-Thieme-Verlag, Stuitgart), to be precise under reaction
conditions which are known and suitable for the said reactions. Use can
also be made here of variants known per se which are not mentioned here
in greater detail.

35 . .
Compounds of the formula | can preferably be obtained by reacting a com-
pound of the formula It with a compound of the formula lIl.



ar al kanoyl, such as phenyl acetyl; aroyl, such as benzoyl and tolyl;
aryl oxyal kan s POA; al koxycarbonyl, such as
nethoxycarboﬁ§+gm%#%2%€carbonyl, 2,2,2-trich|oroethoxycé}jg%ngm&ﬁE§
and 2-i odoet hoxycar bonyl ; 30ar al koxycar bényl , such as CBZ
("carbobenzoxy"), 4-nethoxybenzyl oxycar- bonyl and FMOC, and
aryl sul fonyl, such as Mr, Pbf and Pnt. Preferred am no-protecting

W0 2000 15203 Pebbiser e LT Bhdey CinaiiCas ARTGH AR LR by skifed

‘but are easyih the emfivrea Suizaki rehetiglesi red chemical reaction has been
carried out el sewhere in the nolecule. Typical of such groups are the

above-mentioned unsubstituted or substituted aryl, aralkyl or acyl
groups, furt Reen&indl &tnbihds &&ﬁ&@émﬁ& urﬁﬁdJnP?r% marafy ﬁq&Im.HPﬁney
hydr oxyl - protecting groups are not crucral since they arerenove

agai n after tahrendesl, hodevbrthentan baqrepearedrby matiodsrkravupacss.

preference i iven to grou vin -20, .in_particular 1-10, carbon
Do, - Exampib e sopantds bf edotpbih loristipehieendiise: aia
tert-but oxycarbonyl, benzyl, 10 p-nitrobenzoyl, p-toluenesulfonyl,
tert-butyl and acetyl, where benzyl and tert-butyl are particularly

preferred. T COOH gr oups-i partic acid and glutamc acid are
preferally protected in the of their tert-butyl esters (for
exanpl e Asp(OBBYT) } 1®rThe ¢ npg@nds gjof the fornula | are Iiberated
fromtheir fWH@tional derivajimges - depending on the protecting group

used - for exanple using strong acids, advantageously using TFA or
perchloric acid, but also using other strong inorganic acids, such as

hydr ochl ori c Thgialiorsid dd#itg oﬁFtheﬁétéﬁH‘&rldQéerﬁtﬂﬁ@ & acsu%hxeggsnng.

acids, such as trichloroacetic acid, or sulfonic acids, suc

benzengqy or Pependnges theoeenditensiuseth éhe reactionding ishetadginta taval
inert solvent_.is, poss] b i s not always, necessary. Sui £
et sol ventundiel 774 faut e radtitn Brirayle iy B Qe A a0 Cene
such as acet Ha02Jrgivdily Dehessn 0SHAS 189° i tyaiifaohethrenbdiit 69eBRd
am des, such as DVF, hal ogenated hydrocarbons, such as

di chl or onet haheut 99t hernore al so al cohol s, such as net hanol, ethanol

or isopropangl t ur, f e - tione I ts
ate fuppher ravta B Bvent e T e mblEr pRIBLERTRR, SERE G e o
addi ti of pefrolcupeeting] hétencatsluges ehkglens; atbnatedMyateizabbiys, used
inthe formof a mxture of acetic acid and 70% perchloric acid in

the ratio 9: sucirps tiighlerdethylerepbisichewethans, warkonteiraghloside, chloro-
and 30" (r comdarELAEFCra Rt SnsPRE ShoR Ae FREEBbb RS L b ent?
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyi ether,

25 diisopropyl ether, fetrahydrofuran (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
30 as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); 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.

Particular preference is given to ethanol, toluene, dimethoxyethane.
35



- 21 - The BOC, OBut, Pbf, Pnt and Mr groups can, for exanple,
preferably b of f using TEA in dichl oronet hane

appr oxi rratel@%h}ﬁ%ﬁg%%ﬂ i n di oxane at 15-30, and the %m&gﬂ%%?an
be cl eaved of f using 5an appr oxi mat el y-138to 50% sol uti on of

di et hyl am ne, diethylam ne or piperidine in DM at 15-30. The trityl
group is enployed to protect the am no acids histidine, asparagine,

Jodeat r od 22§ o or 0 g FaB R e Blcrs e ERE A P e bR
group bei ng pdrfasiRg aofakdidal hyl dndther eaichl RAi nfef@mmbs,,a aloyss atim TEA
/ anisole or TEA / thloanlsole only the trit group of H's, Asn and

Gn is cleaviePlagad byasragiso; tafkpéwar AL @ﬂ@ﬂﬁbﬁegc;m israeterably ragied
Pbf (pent a”%m/bP&él%ﬂé%%ﬁ}ﬂqhsgff%ﬁui&lgHB;'ﬁlmed to protect Arg. It is

cl eaved of f dsing, fo onet hane.
Hydr ogenol ytical ly rermvabl e pr ot ecting groups (for exarrpl e CBZ or

ben- 20zyl) f e‘%ln%?éf%% 2k etoc? nve 5ﬁp09xd leY‘Hh
fid DeSible to QinyBFTES

hydr ogen in esence exanp e a n

cat al yst, sughomr eapadindrof thdwmm@ebysbyiv@nmg 2 teefienl (R |ﬁtd>CdihcﬂEer
carbon). Suitable splvents here are those indicated above, in
particul ar, f%ﬁ'cﬂﬁanﬁ?reexaémélﬁﬁb’l r§dU§'ﬁ8W1té% IFRURTAISAMEC QJPHB%“PF or

ani des 4 such t at
rempor APur esehaTblLy BRSEegRaR oR ey Mk AR IR R fiaihelsok) ¢
and 200 bar, vqamtefsaclalabynaﬂhaﬂ@k&Oethadol;L-10 bar. Hydrogenol ysis of the
CBZ group succeeds well, for exanple, on 5 to 10% Pd/ C i n net hanol or
usi ng anmoni um formate (instead of hydrogen) on 30Pd/C in

met hanolj/ DMFFatth@fnai@, freeaaminosyroupsicas detacyiatdd i hevonkentienal eenreai d
conpounds according to nvention can used in their final
non- sag for%'"@?ﬁﬂ@‘f&ﬁﬁf&!d%%rrﬁﬁ hycpige o @3%‘% ted Hpdg fNngpkgftuted or

enconpasses f S f .
phar macet | oS taedamio hei1E"EfRGRRYy I HRrt SV, shilf et

vari ous or gaohloramethamergrafiiic, amd/dsin mmemmomxmmmﬂ%m
-22 - and bases b rocedures kno in the ar eutically
accept abl e sdMnNg éf &r‘@Petﬂ%tem%ﬁ%b%mq% (ﬂrffﬁfgaf are for the
nost part prepared by conventional nethods. |ithe conpound of the

for rrula contains a carboxyl group, one of its suitable salts can be
f or med By r edbeicompdundsafpoe fernwila hcan fwithemare haseblainagi elihgrating

et ol hycr ox R TOTRATSIARG S Sec e B 3 Ssc bEbat AR s e

l'it hi um hydr gxbgeydrderotydes.earth metal hydroxi des, such as barium
hydr oxi de and cal ci um hy roxi de; alkali netal 10al koxi des, for
exanpl e pot assi um et hoxi de and sodi um propoxi de; and

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

30 to an N atom, for example those which conform to the formula |, but con-
tain an NHR’ group (in which R’ is an amino-protecting group, for example

BOC or CBZ) instead of an NH» group.

Preference is furthermore given to starting materials which carry a
35 hydroxyl-protecting group instead of the H atom of a hydroxyl group, for

example those which conform to the formula I, but contain an R"O-phenyl



vari ous organi c bases, such as piperidine, diethanolam ne and

N- net hyl gl Utwq'ibﬁmé% alum niumsalts of the conpounds P‘?:fr/ﬁﬂiﬁow 0367
formula | are TikewSe included. In the case of certain corrpounc?s o?
the fornula |, acid- 15addition salts td®-be formed by treating these
conpounds with pharma- ceutically acceptabl e organic and inorganic
acids, for exanple hydrogen halides, such as hydrogen chloride,

corr ospondi g (i W ROR'a Gk RN SRR nePead 818 Rt o

and the |ikephang gablag) - and nonoaryl sul fonates, such as
et hanesul fonate, toluenesul fonate and benzenesul fonate, and ot her
organi ¢ acids and corresponding salts thereof, such as acetate,

trifluoroace : 40 e SHEC] i t
Sal | cylat o N3k Sisd BBk Sor AREBH of AR Br oSt BroltEfRinho
accept abl e aandfoadydtaxyh gitiges tobeopreshat indhponoidsulefoftthe stastimg heaté-

i nclude the f.o]low ng:; tate, adi- pate, al ginat i nat e,
aspartat e, béfs e Plolsigon kot onissent i gRatst Hobh ol daedier. they

bi sulfite, beaRigihariuiaseati cleai@effdbfctivafphor sul fonat e,

capryl ate, chloride, "chl orobenzoate, citrate, cycl opentanepropi onate,

di gl u- 30conate, di hydrogenphosphate, dinitrobenzoate,

dodecylgul f ; f | f i
aci ) 1931 act HpdEY ARG R TIS el R RS A eSerRl Rufparar BS ©
gl ycer ophosphaigmupeshigHegé @att@b|eh@mm&tmgﬁg£q;cﬁg§9?gaémmdm&apoat e,

hi ppurate, hydrochl oride, hydro- brom de, I de, )

2- hydr oxyet hadaifst ehemical reandions, bilsse giasy 40 semoye aftes thaidesieade,

| actate, |ac i I , I QN?H . .
nmet aphosphat éﬂgﬁr?e g‘%%%@ﬁf@%\%%&h%@%@ I%dg%éoa e&emaﬁ%cg%%pwg ical

WO 2009515292D8H GRRPRHMBOBOTArticulas unspbatitatec?onsybistinabd eyl latyipat e,
ni cotinate, nitrate, lQ|xa| ate | eat e, Elal npat e, pectinate,

persul f at e, BF?@WV&‘&@ &'t%",ar:?“ﬁ!ﬁ@%pﬁr 8 csthae @mippgypiesting groups are
hosphonat e, o t [Wos 5

Bt hor mor o "R/ B treesibbveefin [ rob RSP SEle ) AREIEpE AR

i nvent i on i neizadwe duninénmene nai ronsialy pweaer ipuefiereraggpie rgiver fonthbsé hav-

iron(l1), lithi magnesi um ngane [ 1), nganese(l1),

pot agsghm 5 56t (AP A U REIRE 41 T St T F- ARy CoTauE fsdo be

represent a [Rgérstédd P eCHroéaést%%éWEBll’mé&Fdn%ﬂqtl?@bFe%enPbﬁfc%é@.nce

is given to ammoni um tﬁe al kali metal salts sodi um and potassi um
and t he al kaltiimgdudes abylgroaps datived traircaliphatindaraliphatid, aromatic os hef-

t he conpounds_of the formil a .l which are derived. fro

bhar maceat | cardeycli SR Ay amsEfedh ek ofdnode han AkPes o
15primary, sgeayldanioxgRarictyt bAd Lspatiany arsikb§/ i Pﬁiﬂﬁ%@Exaﬁbﬁé&

i ncl ud?gg nat ur al | y occurring substituted am nes, cyclic am nes, and
basi ¢ ¥on exehsuieacy &spurs afpalkanayipsuchuagpaetyb propioayand kullyrdi ne,

o or s S, 4 phe ) RegY L el 5011 GRawagh AbAs)
2- di et hyl am akahb@nelich as RORT Aikbaydanieony!, such as methoxycarbonyl, ethoxy-
carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl;
30 aralkoxycarbonyl, such as CBZ ("carbobenzoxy"}, 4-methoxybenzyloxycar-
bonyl and FMOC; and arylsulfonyl, such as Mtr, Pbf and Pmc. Preferred
amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl
and acetyl.
35 The term "hydroxyl-protecting group” is likewise known in general terms

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



20 et hanol, ethanol am ne, ethyl enedi am ne, N—ethylnnrpholine
N—ethylplperl- di n | ucam ne, gl ucosam ne, histidine, drabam ne
|sopropylanlﬂg)mPW§gg ne, lysine, neglum ne, N-nethyl- Eﬁéﬂﬂﬁg%%ﬂﬁﬂs
mor phol i ne, pi perazi ne, piperidine, pot@8nrine resins, procaine,
purines, theobrom ne, tri- 25ethanol am ne, triethylam ne,
trimethylam ne, tripropylamne and tris- (hydroxynethyl)nmethyl am ne
(tronet ham ne LS IS t ended t r epr ese restriction.
S0Conpounds. aPaE ChedidhrSadtPh, P teoRiavs Hies fos Gsted

ni trogen- contRbmicdl MadioPiRss BAén barrwaeétﬁrérsé/ﬂﬁiemh S ﬁQﬂ@éme Spsﬁﬂicaﬂs
(G -C4)al kyl halides, for exanple nethyl, ethyl, isopropyl

tert-butyl cef suchigrounscaredbe abovedaeaiionag l@@t@ﬁjlwtwbrgubstau@ﬁ arybr

For oxgpl o ey SaETHuBe nfthBors HleoRn ssdrlie. THERyI afdslie™
broni de and bﬂmeil@ydr@ﬂﬁl ;ﬁbiéc(tlﬁé -gralipd kyd nblacbrudlaiimnf:@ﬁh@)(afé)n‘eﬁ?n&%‘dz)"

chl ori de and phenet hyl brom de. Both water- and oil-solu- WO
2009/ 152920P@$ﬁ9@f¢ﬁr§h9@§§v§d C@&?m'cﬁ‘iIr@a%ttﬂ?p@furﬁ@§t'@'é§§ﬁﬁ$'ﬂf§3 heferrnce

i nvention ca 5\?\%@%}}.‘&&ﬁ§1 If)%(l} fRarLi, @QB%SE HEAE! eR&fples

phar maceut i c are p I'ncl udé’ acert ate,
trifluor oaceb&h@drohglspﬂom&mgcgmups erefmtmraaaeterlgbuttonmrbonyl benzyl,
hem SUC]BI nat

mandel at’e, gﬂ Gﬂg V:lr'eé ;oﬂﬁ%ﬁéﬁ[ oRY Lﬁ%ﬁaﬁ aét%gfv ’pwolﬁﬁé\é%‘lz?’g Béghm
phosphat e, E&?gﬁéﬁ ﬁ\ré ?éf‘tﬁ:ﬁ%rlys{gb e GOBH Pf’]ﬁ%dg]sggglspbﬁlcoé@ﬁ ahQ;

tosylate and tr Oam ne I's I's not 0 represent
a restricti oglutémia acidlzae nnefefmlgnwweb’edgh\ibe foron biydhedrdetidrnitdegsters

di hydr ochl ori h 0 br mal eate, nesyl ate, phosphate, sulfate
and sucm natgd rgxa *‘R«LeAéP@S%H@U on salts of basic conpounds of the

forrrulq are prepared by bringing the free base forminto contact
with a 8ufficient amount of the desired aci d, causing the formation

of the salt iThegompeunss @ithe fomnal arebirprated Berpthed fuaetianal deriva-

col ati ng t hiveT e S A AR AbBRiRebr foreaiiel U3RG 2B
differ in a aedsahdvaraagestsly uemgt TEA eppeasiteivadie, sal dlsd Qémg éther eof
Wi th respect to certain physical properties, such as solubility in

pol ar §§| venBHong florgaricAfidi seish e hsoshious acigrpr e eeid, tsh'@ngm ts
t her - 495
e - oneatETHC SRR Sob8eoIPAE I Sahtan, 830 o AR %02

As menti oned ceu acce ase-

t he conmpoundsuct as Ph:enfzenauda:ap-ltolaeneémfdm&ﬂamdl Thaptedehcerofaim additiorsalch
as 30al kali petals and al kal i nmart h metals or organi c am nes.
Preferred rret"!ﬁl"%s%h"@"té%cﬂpﬁﬁ'lb'ep &F%ﬁ'wﬁﬁﬁﬁgﬁiﬁﬁ%n%“'&%h'%im sol-

o o ey SRSy 0878 B s RS HILED A0S Wi as acei

N- net hyP- D- ghaidasthees amd:fm&tanahgdrcﬁﬁran or dioxane, amldes such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably

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

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

and 30° (room temperature).
35
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causing the {y4@bi89,Lf the salt in a conventional manpgr. P'Ep&oﬁ)%(ﬁg
("0

acid can be regenerated by bringing the salt forminto con

an acid and isolating the free acid i n~41conventional nman- 5 ner. The
free acid forns differ in a certain respect fromthe correspondi ng
salt forns thereof with respect to certain physical properties, such
as sol ubi ity I o] ; f ' |
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mul tipl e sal 8. i ' ' 3 XAPbE:
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di sodi um and piperiayur mcBMér atdB3-38Ut this is not intended to rep-

resent a restriction. Wth regard to that stated above, it can be
seen that the expression "phar- naceutically acceptable salt” in the

present conngpkitatyl 'gﬁaapaiseémm@ya@w prsle@NthaGmivig dol Kidli@nk, #p-D
conprises a conpound of the fornmula | in the formof one of it's
salts, in pafgineugiitaming and cysteine. dheyiarp eleavedmit, sepending on the

rec taem of tprctd 8P o Ushdrir st nif MR PERRbE Bl
active ingredimit cléausteofidam hitthe $hid arimonasids!torcadd ¥f PEAS RIS or
salt formof _the active ingredient can al so_provide this active

i ngredi ent fdFA/HBIGaNISAletony the triyigraurof Ebs, Ay ard G isctipaved effer t y
which it did i e%@qn have a positive influence
on the phar m@%&%ﬁ%@g% ﬁ?@ngté%?@ee |In‘gredi ent with respect to
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formula | an8 P"e‘gEl?géHﬁE% er @é@q"g]%ﬁeﬁ@ B é‘ﬁhlpﬁorﬁﬁ@aé‘?er eoi soner s

t hereof, including mxtures thereof in all ratios, and option- 35

ally excipients and/or adjuvants. WD 2009/ 152920PCT/ EP2009/ 003675
-26 - Hydrogenolytically removable protecting groups (for example CBZ or ben-

zyl) can be cleaved off, for example, by treatment with hydrogen in the

20 presence of a catalyst (for example a noble-metal catalyst, such as palla-
dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such
as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is

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

30 Pd/C in methanol/DMF at 20-30°.

Pharmaceutical salts and other forms

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
35

the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids
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35
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
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TP b e ROBS AL AR Y AL, BB

acid, a steaatd,pettihbte, batsulfate, rpmmlcefaté 3-phengipropionstecprtdphate,
sti cki ng to the tabl et casti ng noul ds. 10The |ubricated mxture is

t hen pressed ph@s@wteamte@?tem thigdosarnss represent Agestacion
invention can also be conbined with a free-flow ng inert excipient
and then pressed directly to give tablets w thout carrying out the
granul ati on @urtbesmpree $ise bgss salhs of thetcrcanpmmMccmdinganIee invendoni ve

| ayer 15consi Sc.i{.' g of a shellac sealing layer, a.la r or
pol ymer mat effl eaﬁanan'gﬁbgﬂmapw JralGER ﬁagp%re'ranﬁﬁid'fon@yﬁ Wan be
added to thegp Mn‘i‘%ahgaﬁééﬁqnptﬁhah ﬁé’ée?(ll?]cbadgéé%ﬁﬁne%auﬁhfaP&E%e”

di fferent dosadge unit's IC]UI suc , tor exanple
sol uti on, sysathes b dhielis rot infercied meepraepaaeds’urintmtheOf Mhﬁvednsage

units tha ntlt . CQ ses a ec nt of
'he conBound ot 55 FREEN sl Bnte Swralium PSSl FesdlRAiRa Th an
aqueous sol ugb@mmﬂah@ pdtsivrabAfd fHeaé{IRéﬂine é@l‘th enethi SalfsScadignPargPar ed
usi ng a non-toxic alcohollc vehi cl e. Suspensi ons can be for- 25

mul at ed by dmagnesiusm Saits pktheqgmproundsofiha dermwail whiehars derived

Sol U 11 v oo KRR, oS rd e A RS S o

preser \{ﬁt | veprinfdrng\waitonddai and RstiayEhings, sdisstitetsdamiaes PERE aidiidibg
oil or 'hatural sweeteners or saccharin, or other 30artificial
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li ke. 3}5\0 208sthanamer Ebk@mi@%a%?'?thyigwnomagwn%ﬂmaw miPRe
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exampl o, choldRaRo! VoIS BRI Re N aPS BB CAHE R R PRGNS Figera-

conpounds  of zhgepfp‘é"nﬂmea pbly%fﬂﬁlné fﬂé’suﬁ@'ﬁr&céﬁ@r BQifln@é‘rih@éb?anﬁﬁe qgliv-

10er ed_usi ng nonocl onal "ant’i bodi es as 1 ndividual carriers to which
the cof? pouamamla&nlnlee’sne&lmdamItwethMIammnﬁmmpglawme ahd drisre

court o9, = HBL SRS gl ABL GBS FL €alf fiepo 0

pol yhydr oxy preprssémtirestfcter yI am dophenol
pol yhydr oxyet hyl aspart am dophenol or pol yet hyl ene oxi de polylysine,

substituted by palmtoyl radicals. The compounds may furthernore be
C o oEr Lot A QLB AR YTBET cH0f B8 AP
aci d, poly-epgj grQUpQ@Bh@eﬁ‘@maémiswhsﬁhg@g@q@mm he (@«pCQ)aII@mha(Hdes,
for example methyl, ethyl, isopropy! and tert-butyl chloride, bromide and
iodide; di(C4-Cy)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
35 and stearyl chloride, bromide and iodide; and aryl(C4-Cs)alky! halides, for

example benzyl chloride and phenethyl bromide. Both water- and oil-solu-



20ort hoest ere, polyacetals, polydihydroxypyrans, polycyanoacryl ates
and crosslin i pat hi ¢ bl ock copol yners of hydrqﬂﬁl

Phar maceut i cgﬁg Ogé/rlrizggohl ons adapted for transdernmal adm gf&"zgpo%ms
can 25be adm ni stered as i ndependent p+aét-ers for extended, close
contact with the epidermis of the recipient. Thus, for exarrpl e, the
active ingredient can be delivered fromthe plaster by iontophoresis,

(loso) . 50 Phit renBar s rCtaRpls iodtE RSl 8l o BRFFd usif ucn™®
adm ni strati ggltgan be fornul at ed as ointnments, creans, suspensions,

| otions, powders, solutions, pastes, gels, sprays, aerosols or oils.
35For the treatnent of the eye or other external tissue, for exanple
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creamwith a
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suspended i n_a.suit e.carrier, i articular a ueous sol vent.
Phar maggutl cgm'?%’rmﬁﬁﬁ'ﬁ '%HQ{ Egﬁ%qeégtcf@rpr?%t@arﬁsﬁﬁggpcati on in the
nmout h enconpass | ozenges, pastilles and nout hwashes. 15Pharnmaceuti cal
formul ations adapted for rectal adm nistration can be adm nistered in

the form of Sapidanpeferenes iscgivando hpdmchinride: diwdrechienidethydrs

2 a0l d compPrafios BEURE BERYBen it SuFeCaid shidhay cRampi o
in the gange 20-500 mcrons Wnich is adm nistered in the manner in

whi ch snuff is take apid inhal ation via the nasal passages
froma cont ai h@ra%ﬁfialﬂﬁnn?@ltﬁm baémmmruimfdb@ fernylad ane peepared

Sui tabl e Tor BY 3%?9@;%%%@‘95%&{0%1’ iPtd B8niaet BARS sutfiéighit dholRCsr flgops

with 25a liq arrier substance enconpass ST Vs I'ngredi ent

sol uti ons i ndesited aokl, calisingitiae fmnmibnaﬁlthé salhin atdopwentisia ineshrieps

adm ni strati (I)_n % i nhal at i n 30encorg)£ss finely garti cul ate dusts or

m sts, gﬁhl ch B8 Q?eb%%%'& @deﬂ?"‘%@ﬁ b bf'%‘@& tB gty nte sgntact

dispen

000/ 12505 0‘“@1}“\&%%%%?16@ i d)g@dﬂ el de Bhsé 4 tbhdt Mchal M¥RAner. The free
base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-

25 wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as

30 alkali metals and alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, di-
ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

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

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



- 31 - Pharmaceutical fornul ati ons adapted for parenteral

adm ni strati I aqueous and non-aqueous sterile ipj I

sol utions coﬁg%#@@#%gghtioxidants, buffers, bacteriostaﬂ?%?ﬁéwﬁﬂmyws
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of the sterile carrier liquid, for exanple water for injection
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ot cpar el 11 olck He 188 S8id RrASREARLE AR rbdlfect o thef&lrdponding
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adhs t

in the 20art DlitY 11 PRspselents: PURRSESHT thg jvestionohoipyer, Hip salts
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anmount of a conpound of the fornmula | depends 25on a nunber of
factor i ncludin for, exanpl e he age.and ight of the aninal,
the pradise UchBPTPBHAY AaForbale e PR FR bR NP R heB At STPUP: he
nature of thegHi@ i%l&a?idb@oﬁf&ﬁmH"QGpﬁﬁﬁ%LﬂEal?ﬂﬁéd@ép?éﬁlgb@aﬁg of ﬂ'ﬂg ;[]yp%,

ultimately determ ned by the treating doctor ‘or _vet. wever,
ef fective 30&hmwminventien alssoepenmpassesdnditipnts saitst figpicalmuttiptesalbformtse

treatment of . i i r f ox. I o] r_Dbreas

carci nong, ig'%glgq?eﬁéf ééérﬁﬂ%t ﬁﬁ%&r %’eé'?'s%t%‘i%.@fuﬁ@@%@%”ﬂﬁﬂﬁﬁée'body
wei ght 1 f theifp‘r%pﬁaw,lfdis(dmﬁfmﬁrw tPiRydidalicriae, Bar thisil itliehied ealdp.
in the Tange from1l to 10 ng/ kg of body wei ght per day. Thus, the
actual anounfess¥t agepircdPnan adul t manmmal 35 wei ghing 70 kg is

usual ly between 70 and 700 ng, where this anmount can be adm ni stered
as a single dose per day or usually in a series of part- WO

2009/ 152920PUiitHEFe2f200 16 Bt MlatedIboved it oan Hessean that tHeoexpreasiphephamo,
three, four, five or_ six) per daY,,,so that the total dajily dose is
the sagg. An ARBHER A GRPRIe SEItA TS UReL PTG PeRiGIaRPE IR Fofakin 1o mean
gi

Phe s fract | an oot Ve g BRRt RNy Bk e <BRip Sina b RN
t he i nventi oforpeof sme of its calts, e pasttutardf thisasals foriv impaltssiepraved

hventi on fUPPREFAGTGTE BioBers e HlcarbiR SORSHB SrAERra Wibsbe ke
10conpound oforihsf ther4Bitve ihgritiRor BRIIREEHI Bfthof ths ablike FRrddernd
25 used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

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

The invention furthermore relates to medicamenis comprising at least one
compound of the formula | and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and option-

35
ally excipients and/or adjuvants.



stereoi sonmers thereof, including m xtures thereof in all ratios, and
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processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvant(s).

25
Pharmaceutical formulations adapted for oral administration can be
administered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in agueous or non-agueous
30 liquids,; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emuisions.

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

example, ethanol, glycerol, water and the like. Powders are prepared by
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The lubricants used in these dosage forms lnclude sodium oleate, sodium
25 stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chioride and the like. The disintegrants include, without being restricted
thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
30 granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyk
39 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an

absorption accelerator, such as, for example, a quaternary salt, and/or an
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and a gloss layer of wax may be present. Dyes can be added to these

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

Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
20 pared in the form of dosage units so that a given quantity comprises a pre-
specified amount of the compound. Syrups can be prepared by dissolving
the compound in an agueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
25 mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

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

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

encapsulated in microcapsules. The formulation can also be prepared in

such a way that the release is extended or retarded, such as, for example,
35 by coating or embedding of particulate material in polymers, wax and the

like.
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Pharmaceutical compounds adapted for topical administration can be for-

mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

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

and skin, the formulations are preferably applied as topical ointment or
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15 Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

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

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal

passages from a container containing the powder held close to the nose.

Suitable formulations for administration as nasal spray or nose drops with
25 a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

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

flators.

Pharmaceutical formulations adapted for vaginal administration can be

32 - .
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.
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dants, buffers, bacteriostatics and solutes, by means of which the formula-

> tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and

10 vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is nhecessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

15 granules and tablets.

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

20 formulations which are suitable for oral administration may comprise fla-

VOurs.

A therapeutically effective amount of a compound of the formula | depends

25 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

30 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

35 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-
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per se. It can be assumed that similar doses are suitable for the freatment

of other conditions mentioned above.

The invention furthermore relates to medicaments comprising at least one
10 compound of the formula | and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and at least

one further medicament active ingredient.

15 The invention also relates to a set (kit} consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
thereof in all ratios,
and

20
(b} an effective amount of a further medicament active ingredient.

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

25 poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable salts and stereoisomers thereof, including
mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

30 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
35 for mammals, especially for humans, in the treatment of tyrosine kinase-

induced diseases. These diseases include the proliferation of tumour cells,
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The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament for the treatment or prevention of cancer. Preferred carcino-

10 mas for the treatment originate from the group cerebral carcinoma, uro-
genital fract carcinoma, carcinoma of the lymphatic system, stomach car-
cinoma, laryngeal carcinoma and lung carcinoma. A further group of pre-
ferred forms of cancer are monocytic leukaemia, lung adenocarcinoma,

15 small-cell lung carcinomas, pancreatic cancer, glioblastomas and breast
carcinoma.

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

20 disease in which angiogenesis is implicated.

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

25 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

30 include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.

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

35 or a tyrosine kinase-induced condition in a mammal, in which fo this

method a therapeutically effective amount of a compound according to the
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mula | and/or physiclogically acceptable salts and solvates thereof for the

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

like).

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

treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula I, and

pharmaceutically usable salts and stereoisomers thereof, including mix-

35 tures thereof in all ratios, for the preparation of a medicament for the treat-
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Preference is given to the use of compounds of the formula I, and pharma-
ceutically usable salts and stereoisomers thereof, including mixtures
thereof in all ratios,

10 for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

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

20 where the disease is a solid tumour.
The solid tumour is preferably selected from the group of tumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,

25 the brain, the prostate, the urogenital tract, the lymphatic system, the

stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the group lung
30 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
3 the blood and immune system, preferably for the treatment of a tumour
5
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

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

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin; cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,
topotecan, irinotecan and camptothecin} and cell-differentiating agents (for
example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),

progesterones (for example megestrol acetate), aromatase inhibitors (for
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15 (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-{3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
20 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-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
25 those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avB3 function and angiostatin);
30 (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
WO 02/08213;
(vii} antisense therapies, for example those which are directed to the

35
targets listed above, such as ISIS 2503, an anti-Ras antisense;
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such as those using cytosine deaminase, thymidine kinase or a bacterial

5
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy; and
(ix) immunotherapy approaches, including, for example, ex-vivo and

10 in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,

15 such as cytokine-transfected dendritic cells, approaches using cytokine-
transfected tumour cell lines, and approaches using anti-idiotypic anti-
bodies.

20 The medicaments from Table 1 below are preferably, but not exclusively,
combined with the compounds of the formula I.

Table 1.
Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
25 lfosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chleroambucil Temozolomide
Dacarbazine Semustine
30 Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La

35 Ormiplatin Roche)

Iproplatin SM-11355 (Sumitomo)
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Taxopr exi n (Protarga) 5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
10 Methotrexate DMDC (Hoffmann-La Roche
Idatrexate Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen}
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
15 Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinctecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum}

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)

20 Rebeccamycin analogue = CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour antibiot{ Dactinomycin (Actinomycin | Amonafide
Doxorubicin (Adriamycin)  Azonafide

25 Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Dauncrubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
30 Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)

Cyanomorpholinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)

Antimitotic agents |Paclitaxel SB 408075 (GlaxoSmithKlin
35 Docetaxel E7010 {Abbott)
Colchicine PG-TXL (Cell Therapeutics)

Vinblastine IDN 5109 (Bayer)
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Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXIiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
15 BMS 188797 (BMS) CA-4 (OXiGENE)
Taxoprexin (Protarga)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
20
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
25 International) Apaziquone (Spectrum
Albumin + 32P (lsotope Pharmaceuticals}
Solutions) 086-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis}
Farnesyl transferag Arglabin (NuOncology Labs’ Tipifarnib (Johnson &
30 inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenovay) (Eh Lilly)
35 MS-209 (Schering AG) Biricodar dicitrate (Vertex)
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10 antagonists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists

15 Retinoic acid recep| Fenretinide (Johnson & Alitretinoin (Ligand)
agonists Johnson)

LGD-1550 (Ligand)
Immunomodulatorg Interferon Dexosome therapy (Anosys

Oncophage (Antigenics) Pentrix (Australian Cancer

20 GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma) Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin (Dovetail)

25 immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine (GemVax

Hormonal and Oestrogens Prednisone

30 antihormonal ageni Conjugated oestrogens Methylprednisolone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone capro. Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide

35 Testosterone propionate Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
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macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 {Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol ©
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)

ZD4190 (AstraZenecay) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

Various agents

SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing
Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)

CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)

GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin Seocalcitol (vitamin D
inhibitor, Aphton) receptor agonist, Leo)
Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular)

P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, IL
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Cilengitide (integrin antagon Rituximab (CD20 antibody,
Merck KGaA) Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33
Sanofi-Synthelabo) antibody, Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan

Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V InhlbltOI' Ce Tnacetylurrdlne (uridine
Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex)  (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis

ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Poia)

SRL-172 (T-cell stimulant, € CHS-828 (cytotoxic agent,
Pharma) Leo)

TLK-286 (glutathione-S Trans-retinic acid
transferase inhibitor, Telik) (differentiator, NIH)
PT-100 (growth factor MXG6 (apoptosis promoter,
agonist, Point Therapeutics) MAXIA)

Midostaurin (PKC inhibitor, Apomine (apoptosis

Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant Urocidin (apoptosis promote
GPC Biotech) Bioniche)

CDA-l| (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix} promoter, Pharmacia)

Ceflatonin (apoptosis

promoter, ChemGenex)
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Carboxyphthalatoplatmum Satraplatln (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
15
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
20 6-Mercaptopurine Hydroxyurea
B-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine lrofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
ldatrexate Ethynylcytidine (Taiho )
25
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxanirone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
30 hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum}

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)

BBR-3576 (Novuspharrna)
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SSAYS

Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)

Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)

TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)

T 900607 (Tularik) AZ10992 (Asahi)

T 138067 (Tularik) IDN-5109 (indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient
Vinflunine (Fabre) NeuroPharma)
Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)
CA-4 (OXiGENE)
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Ribonucleoside
reductase inhibitors

RREOESTR ARG T [aGenex
Laboratories) BMS-275291 (Celltech)
Marimastat (British Biotech) Tezacitabine (Aventis)
Gallium maitolate (Titan)  Didox {(Molecules for Health
Triapin (Vion)

30

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeutics Revimid (Celgene)
CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

35

Retinoic acid recep
agonists

Fenretinide (Johnson &
Johnson)

Alitretinoin (Ligand)

LGD-1550 (Ligand)
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activity 954 U ng; -Poly-A
No. P1152 In-vivo tests anomg Vactine (ETL
Immuno)

p21-RAS vaccine {(GemVax

15
Hormonal and Qestrogens Prednisone
antihormonal agenf Conjugated oestrogens Methylprednisolone
20 Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
I[denestrol Leuprolide
Hydroxyprogesterone capro. Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide
25 Testosterone propionate  Flutamide
Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)
30 Dexamethasone Arzoxifen (Eli Lilly)

Ph'otodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Theratechnologie! (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)

35 Hypericin
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Various agents

SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimuiant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, vy Tirapazamine (reducing

Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharmy) agent, Zambon)

CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)

GCS-I00 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin Seocalcitol (vitamin D
inhibitor, Aphton) receptor agonist, Leo)
Efaproxiral (oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular)
P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor, IL|
Progen) Oncology)




30 HPLC net hods:
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vol .) of TFA :
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‘HazofagadMiPRHyBhibiten sAplidin 3R inhibitor,

Ribapharm) PharmaMar)

Cilengitide (integrin antagon Rituximab (CD20 antibody,
Merck KGaA) Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33
Sanofi-Synthelabo) antibody, Wyeth Ayerst)
CCI-779 (ImTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan

Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine
Pathways) prodrug, Welistat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex) (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis

ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Pola)

SRL-172 (T-cell stimulant, £ CHS-828 (cytotoxic agent,
Pharma) Leo}

TLK-286 (glutathione-S Trans-retinic acid
transferase inhibitor, Telik) (differentiator, NIH)
PT-100 (growth factor MX6 (apoptosis promoter,
agonist, Point Therapeutics) MAXIA)

Midostaurin (PKC inhibitor, Apomine (apoptosis

Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant Urocidin (apoptosis promots
GPC Biotech) Bioniche)

CDA-Il (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix) promoter, Pharmacia)

Ceflatonin (apoptosis

promoter, ChemGenex)

A combined freatment of this type can be achieved with the aid of simulta-

35 neous, consecutive or separate dispensing of the individual components of
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and dr d in vacuo: 3-chloro-6- % 1 1H— razol Aﬁgylt% é_l dazi ne
as brown cry&-af-gncergRes.grd:1§8-1 7325"86 f: 6 8%2%i um
hydr oxi de ar t g ) hyl

3- bronopheny%g%g]?%?ael ?‘r@géﬁéf#R‘% Olréib&i?felsln%fﬂg}1 AWH&%@M’?@R@ eat ed
at the boil Berzm2ﬁ$ NBinsteroné et ai.echaﬂOCamce‘rIn¥n<|t52r463;$22f;?dxbesiﬁtab
roomterrperat The r t precipitate is filtered off wt

sucti OH dﬁW gg%%et her and dried in vacuo: (3-

br onmop ényl )acetohydra2| de as colourless fine needles; ESI 229, 231.
1. 4A suspension of 3.89 g (20.0 mol) of 3-chl oro-6- (1 met hyl-1H 25
pyrazol - 4- y| Measutement afiMetkinasg ac2ivify ol ) of

( 3- bronmophenyl ) acet ohydrazide in 40 m of 1-butanol is heated at 130C
for 18 hours. The reaction mxture is cooled and partitioned between
et hyl acetate and saturated sodi um hydrogencarbonate sol ution. The

organi ¢ _phas@cisrdiid estHaVRandfReadersuats (I\ﬂéle a@f‘ﬂ‘a QY;?SQQFeaEé‘%IogTL]ENo

resi dué0i s chronat ograﬁhed on a sil- ica-gel colum wt

di chl or omet hdAeb26)1 Wet kinasglis anpmse@tfwethe/pummm prakalepum:Iuctlon ln
3- (3-bronobenz t 4. tr azol.o

yr |( dazi ne as ’b%%&g'@r‘iﬁsfﬁ gy rl@pe s%g&g%t’ ity rozmato!jrap &)

2009/ 152920PEThE&Q%%é)W@mnaﬁgl-lrs-tagged" recombinant human protein in a

baculovirus expression vector.

25
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
30

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-

35 resolved fluorescence resonance energy transfer (HTR-FRET) and fluores-



1,2,4-triazol o[ 4, 3-b] pyridazine and 1.77 g (6.95 mvol) of

bi s( pi nacol a%vr# %b ron in 11 m of DV, and the m xture is heated
to 80C under 190 0118 nmg (0. 16 mml) of PCT’EPZGGQ" 3675
1, 1- bi s(di phenyl phosphl no) ferrocenepal+@tlrunm(11) dichloride are then
added, and the mxture is stirred at 80C for 3 hours. 5 The reaction
mxture is partitioned between water and dichl oromethane. The organic

h d d di t Th i,S.
Poated vt EEnce BalyRaliat 5T tEhBoPBiscbee BsSd asiassa Rethbds Lie
W Lh Suct i on cRB, NasEGmeiddaSdrobhiy] 2082 P12t and dried in
\Y u

106- (1-met hy btllfétl‘ ﬂ%fﬁ mba&w&téﬁ'iééa@étrﬁﬁgﬁﬁféa@d gpﬂes°ph% ipxabo

rol an- 2-yQbe 1,2,4-triazol pyri rey crystals;
ESI 413 1 6hodtaalsdphosphﬂ ABS].TigapBos;ﬂmmhﬂo)dyajnI)sbmdsrthemephore in

é (71mme? LyiS\ﬁﬁtg@F,ggstrﬁe ‘fihls%n?dlsus erbS' ggtecIedlb Em?n%sgrergc of
zol -4-y1)- 34%3&1% & s8c6nd BroXiTRIsBYC Jemng?atgd @hﬂ%@@@(@éﬁ‘etzaly(ﬂ%QZBid 1,2

,4-tri-azol o[ 4, 3-b] pyri dazine in 2 of tol uene and 5.4

ethanol , andchem.di)xture is heated to 80C under ni t r ogen. 780 ng
(2.74 mml) of 5-bronp-2- 20 iodopyrimdine and 38.4 ng (0.06 mmol)
of bi s(lbrl phenyl phosphi ne) pal I adium(11) chloride are then added, and

t he reacti onFrastplbte mghaau(m@qmtsegoc under ni trogen for 18 hours
The reaction_mxture Is partitioned between mater and

di chl or onet hdhe. tematﬁsqmdcarsr%%weﬂ& '@M’ﬂﬁiﬁat"'@@r otiffgplates frasm iFqulni s
chromat ogr apggfy fpb .fd‘o ?ﬁﬂ’%ﬁh ?Hélé Eﬁté’@f&%h&‘ﬁg@e reaction
ane/ "25met hanol e uen

et her/ di chl orome
343-(5-br ormuyescmbecﬂ belawéﬂemimﬂs}d h‘ntcﬁ Therasduyl platd. T¥weavlet kinase and the

| - 4- 4-t 4, 3- d |

rystal Essuastiota el Ma-G YSEDNBBEL o Bo5i. 3renaubated Torp hraabs
2 7.5 ) 83 5

(5; 2 7 Sofhredoagud i fihtlyeyl BRI EP AP e esgoraty

Hz, 12 = laBs¢frice aHest &JMar(unestma:t(ﬁalalmizmeljﬂ)moanﬂ}hereaclion ig.5

!_IZ’ 8 - Exarrp%eég'"ﬁhat?ﬁbéjsﬂ?%g% &fpt)% lgbmeVED%/Q\ olu Tr)ozn9 ecr:Trllc%%% ]%%/fgip g 675
6-(1- bhyl ﬁdﬁtr@fr@zﬁﬁn 4t robn %Tﬁﬁeréﬁilré 1073 él)ﬁ’errﬁéﬂaﬁtsﬁar% fme?é@bff)w@ﬂ"' Py

razol - 4%yl ] pyri m di n-2-yl } benzy1) - ,4-triazol o b] pyri dazi ne
5("A2" ) i s cauetiarny amdtthamllswaqushed three tiroeb el &ph@fn%g% NaCl

2.117.5 g ( 1golumle)acﬁ tlme e %legggreetrrbé/rllt)d?)ﬁrl lobrctic'i rr]aedlog dtlv?t(frr}s %glrr%%l

out by means of a scintillation measuring instrument (Topcount NXT,

Perkin-Elmer).

25 The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-9000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-
tory values (IC50) are determined using the RS1_MTS program.

30

Kinase reaction conditions per well:

30 pl of assay buffer

10 ul of substance to be tested in assay buffer with 10% of DMSO
35 10 pt of ATP (final concentration 1 uM cold, 0.35 uCi of 33P-ATP)



and 49.4 g (152 mmol) of caesium carbonate are added to a soI ution of
10.0 g (50 5 rrrml; of p| nacol yl pyrazol e-4-boronate in 100 of
acet o- 25ni t MAX04320 o5yl t ant suspension is stirred alPCF@Sﬁ‘?wm%ﬂs
tenmperature for 18 hours. The reaction®xture is filtered with
suction and washed with acetonitrile. The filtrate is evaporated and
partitioned between et hyI acetate and saturated sodi um chl oride

solution. Th ase is dried over sodiuymsul fate and
evapor at ed: %O %g&er‘cgf %G?PL{PSWB% HWt)"eﬁf'"(qﬁS@Vg’“ffseﬂetra-

30nmet hy1-1, 3, 2- d| oxab or ange oil,

whi ch gr adual | y Crystg?hg%%n}éﬁ]e%lpgfmﬁgﬁéLW& =1.25 (s
12H), 165(m 4H), 2.44 (m 4H), 2.79 (t, J = 6. : 4.21 (t,
J = 6.8 Hz, Bg(% % 7.93 (s, 1H. WO

2009/ 1§2920PCT/ E§§ 61848895 50- 2.2 A suspension of 112 ng (0. 25
mmol ) of 3-[3-(5: bAg M[,ff@adln 2-y1) -

benzyl]-6-(1-neth 1 razol 4-y1)-1,2,4-triazol o] 4, 3-b] pyri dazi ne,
100 g (0. 30 nno5§

1-(2-pyrrolidin- 13yhl‘dtrh§gne131(lm,ahl@‘jdi~:~tet ramet hyl - 1, 3, 2- di oxa-

5bor ol an- 2-y1) - 1H3 py asoadiemanthol@fadate( 0. 50 nmmol ) of tri potassi um
phosphate tri hydr atheMi mahgahesé(ll} cBiodideet hoxyet hane is heated to 80C
under pptrogen. 14 mm didfotArEol (

bis(tri Bhenyl phogphi '?@ﬁ@'bbaé@t‘dl odilthQydiexi@gd one drop of

triethylamne are then added, and'the nlxture Is stirred at 80C for 6

~ hours. The reaction mxture is cooled and partitioned between water
and di chl or o- 10ne§Pane The organi c phase is dried over sodium

sul fate and evapor It esi due i s chr omat ogr aphed on a

silica-gel col unpowhmMTigtpté}d O @EtAyane / nethanol as el uent:

6-(1- n?§hy1 1H pyrazol - 4-y0- 3- (3 {511-(2-pyrrolidin-1-ylethyl)-1H pyr

azol - | T pyrimdin-2-yl}benzyl)-1,2,4-triazol o[ 4, 3- b] pyri dazi ne

15(" A2") as colours [ ; I 532; 1H- NMR (de-DVMSO): 6 [ppm =

1.67 (m 4H), 2.28 ﬁﬁf‘TﬁH}"%"‘i‘“"?}m?f J=6.6 H, 2H), 3.93 (s, 3H),

4.27 (t, J = 6.6 Hilet Rifase4UBdtats, CRNo. 7144@d,TStodkﬂ@/‘rﬂlpl pke 7.57

(d, J 8 Hz, 1 67 (d, J = 9.6 Hz, 1H), 8.09 (s, 8.20 (s,

1H), 8. 26 20@efivi 9547Uém}iz 1H) 8.33 (d, J 9 6 Hz, 1H) 8.44 (s,

1+, 8,20 (bs, 15E>|y-§!a5élu(t?ys-ﬂp,6:92 .1§:(15:1Si6hi?a-c§ﬁ\i8?'ﬁ1%2 The

pr epar &8i on of

34[ 3- (5-bronmopyri m di n-2-yl ) phenyl ] di fl uoronet hyl }-6- (1-

25nmet hyl - 1H pyrazol -4-y1)-1, 2, 4-triazol o[ 4, 3-b] pyridazine ("A3") is

carried out Eh&ﬂ@é§ﬂ§ly to the foll owing schene 30

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

20 Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pi of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised

30 into 3 groups, so that each group of 9 mice had an average tumour volume

of 110 ul (range: 55 — 165). 100 ! 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
35 likewise 100 ul/animal) were administered daily to the treatment groups, in



3.112.3 m (253 mmol ) of hydrazi ni um hydroxi de are added to a sol u-
tion of 15.09, ( mol ) of ethyl (3-bronophenyl)difl uQr a
(pre- 20 par‘z'é’%%ﬁwg%%?dance with W2007/ 014454) in 2009’53%3’5‘5"9}033675
met hanol, and the mixture is stirred at535C for 10 minutes. The
reaction mxture is evaporated. The residue is taken up in

di chl oronet hane and filtered. The residue is taken up in water,

filt d, hed wi t ter d ' ' ; -

25br omopheny E7 R PSSt JREabraco seve) Py g anarecagrrar s,
ESI 265/ 267. umedf W&ﬂéﬁd)fhé)éxﬁér&ﬁer& wadiePmimared. of

3-chl oro-6-(1-nmet hyl -1H 30pyrazol -4-yl)pyridazine and 5.46 g (20.0
mmol ) of (3-bronophenyl)difluoro- acetohydrazide in 87 m of

1- but | i e e f R [ ' [
ol o SRR RSBk el obPVBRHES TR BB AR THA Bl re

precipitate hreasurdcusiigef Vemidhcallipdri and trenthrad@r vohsinduwead Salculated
chromat ographed on a silica-gel_ colum w th dichl oronet hane/ net hanol

as el uent: 38307 e fermBlaols XHEX /4 di f1 uor om

et hyl] - 6- (1-net hyl - 1H pyrazol -4-y1)-1,2,4-tri- azol o[ 4, 3-b] pyri dazi ne
as colourless solid; ESI 405/407. WD 2009/152920PCT1EP20091003675 -
61 - 1H NVR KeépbEfindiiorispgndr S-aBintds per ca4d,,fe€dibf with cammercial Hz,
1H), 7446 (d, J = 8. welH), 7.83 (d, J = 8.4 Hz, 1H), 7.86 (d, J =
9.5 Hz?alH),mﬁué?fPeé(gZPf)‘f)- 8.09 (s, 1H), 8.49 (d, J = 9.5 Hz, 1H),
8.51 (s, 1H). 5 3.32.45 g (25.0 nmmol) of potassium acetate are added
to a solution of 3.38 g (8.33

mol of 3- [ ( 3- Bbowe phdrbaipwi all temnperaturgs pré indicated liry 1C Lthedeldowing k) - 1

, 2, 4-tri | o[ 4, 3-1 ' i d.2.65 g (10.4 | ) ..of

b1 5 pi nacol abBRE OBV i RGie tedng et > Fldd i Becessani g «o
80C 10_L1|§der Fi—lﬁé%ﬁj&taéﬁﬁné‘&s{s@rﬁﬁo VaRles Bdtween 2 and 10, depending on

bi s(tri phenyl phosphi ne) pal | adi um (| I%(ﬂgﬁhl oride are then added, and

the mixture the eanstidipnaef Beendoprodgch tig mixtyrrisraxdacteshwith ethyl @ces
drted over sOur dreiierie e dog stPapLEe ShBerplalf R4 8%l PUARER 2.

Wi th tert-budipéd erbhybdiaimhsulfatélaha\wepbmatedohnditie fdsidueris uifibd byt h
suction and washed with tert-butyl nmeth ether and dried in vacuo:

= ! . al .
3-{dif %or o- fhromptagmphy e $'§ﬁ%9ﬁb§ﬂ@!%¥236ﬁ5@dhﬁmr & valugs)ginalisa | e
thyl }-48-(1- : = - 44-triazol o[ 4, 3-b] pyri dazi ne
as col ourles E?&&nﬁ’é&%%&é@ﬁm%ﬁ%n&l %‘&'sol ution of 1.07 g (10.1
mrol ) of sodium carbonate in 5 M of water is added to a suspension
of 2.31 g (5,06 nmmol) of 3-{difluoro43- (4,4,5,5-tetranethyl-1, 3,2-d

i oxabor ol a nMASFSPEC emﬁtwréf% }-%L(@%- Hiffipact ionisation) M

FAB (fast atom bombardment) (M+H)"
25 ESI (electrospray ionisation) (M+H)"

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
m.p. = melting point [°C}

30
HPLC methods:

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
35 0.0 to 0.5 min: 99:01
0.5 o 3.5 min: 99:01-—> 0:100



251H pyrazol -4-y1)-1,2,4-triazol o[ 4, 3-b] pyridazine in 5 m of toluene

and 10 m of »gt hang and the mxture is heated to 80C under
ni trogen. 26%) nmol ) of 5-brono-2-iodopyri m di ngcgmyzwm%ms

(0.10 mmol ) of b| s(trl phenyl phosphi ne) pa#tl-adi um(11) chloride are then
added, and the reaction mxture is stirred at 80C under nitrogen for
18 hours. The reaction mxture 30 is cooled to roomtenperature,

wat er i s added, xture filtered with suction. The residue
is taken up in ethgfré){q 45; 9d1¢qs)r a few mnutes and filtered off

W th suction agai nCoTLhﬂnfeﬁrdiﬂ@hthSS edﬂDDrRma@elQQ A3 [ 345-

br omopyri m di n-2-y q;]'l uor orret hyl } - 6- (1- met hyl - 1H- pyr azol - 4-y
1)- 351,2,4-triazo ‘Q??%X ?H)'Efﬁm ne as bei ge powder; ESI 483, 485;

WO 2009/ 152920PCT/ EP2009/ 003675 -62 - 1H NMR (d6- DI\/BO) 5 [ppm =
3.92( 3H) 7gzétJ—78Hzl 7.83 (d, J = 9.9 Hz, 1H)),
7.95 ( 1@radignt 8.2 minbiigw: Zminipd9:0Hy 0: M7 (d, J =

9.8 He, 8 58 (Watdr ¥ 02190l IS TER .%e(t&%tnlé'ﬂ)o.&(&&.)(o?w?#) The

conpound )
3- (34[ 3- (5- br onopyr 8.Riteih2 2apCpBEIy| ] di f| uoromet hyl 1 -1, 2, 4-tri azol o[ 4

, 3-b] - pyridazin-6- g%@gmhra@@ﬁ f%a.]do 15ESI 504/506, is

obt ai ned anal ogousl y nal ogously to the preparation of
"Al" npound " A4" 3|85t00<b.‘f2a1mneﬂ ®0arting from net hyl

9 "y
1- (3 bromophenyl )CyEO?IPnr‘IRpéﬁreocr%f%)ﬁ/er%[rr%aznge%ﬁi”l8eA;‘4100 mm long,

internal diameter 3 mm
Wavelength: 220nm

15 Retention time Rt. in minutes [min].

Example 1
The preparation of 3-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyra-
20 zol-4-yl)-1,2,4-triazoloj4,3-blpyridazine ("A1"} is carried out analogously to the

following scheme
25

30

35



30 WD 2009/ 152920PCI MP2009/ 003675 - 63 - Exanple 5 The preparation
of
3-{313-(5-br gr%f)‘{??fll???%ﬂ n-2-yQbenzyl ]-1,2,4-triazol o[ 4, 3-%5%%%???#—7%-

yl }benzonitrile ("A5") is carried out abalogously to the follow ng
5schene 10 NC OHCI Pd(PPh3)2C 2 B, OH + | NN Na2CO3 et hanol tol uene
water NC d 30 5.1A solution of 10.6 g (100 nmol) of sodium

carbonate in 50 i gof water is added ta a solution of 7.34 g (50.0
nol ) of 3-cyanobefzenghoronic _gci da h2.0 g (50.0 nmmol) of

3-chl oro-6-i y™ dazine in 100 aty360f ethanol and 50 ml of

tol uene, and the mxture is heated to 80C under

0

o

B Pd(PPh,),Cl, H,NNH, x H,0 * \OK/@\B
5 HN’?I/ ~0 KsPO,
= DME

butanol
oo /
2, -N
~NJ N o)
N= * H,N.
B

N
H

r

r

10

N
AN, PdClL{dppf) =N N OJ</4
N KOAc N \N’N 4 é d
> Y/ — -
15 S SN Br DMF N\N___
N~ o O
'B_B\
o O Pd(PPh,),Cl,

NaZCO:., | N .
ethanol \ll/ =
toluene N._.=
water Br
20
NN -~ Br
s N N\N/S
~N 7 N N
=
"A1 n
25

1.1 2.70 kg (18.0 mol) of sodium iodide are added in portions at room
temperature to a mixture of 5.0 | of water and 11.3 | of 57% aqueous
hydroiodic acid (75.2 mol). 2.00 kg (13.4 mol) of 3,6-dichloropyridazine are
30 subsequently added in portions to the solution held at 20°C. The reaction
mixture is stirred at 20°C for 18 hours. 10 | of tert-butyl methyl ether and 4 |
of water are added to the reaction mixture. The organic phase is separated
off, washed with water and aqueous sodium sulfite solution. The organic
phase is evaporated, heptane is added, the resultant solid is filtered off

35
with suction and washed with heptane. The residue is dried in vacuo:



nitrogen. 351 ng (0.50 mml ) of bis(triphenyl phosphine)palladiun(ll)
chlo- WD 20 PCT/ EP2009/ 003675 -64 - ride are then added. The
reaction mx%@% z %q rred at 80C for 18 hours. The mftQIfFé)zfdmsg%%ﬂs

allowed to cool to roomtenperature, thé&bresultant precipitate is
filtered off with suction and washed with water. The residue is re-
5crystallised from 2- propanol 3-(6-chl oropyridazi n-3-yl)benzonitrile

b t 216. 2A f.3.3 5. f
3=chl or o- 6 { 3Gy ST Cag R A ST R SIoar 3hoREY F9SSoth2b
(3-bronmophenyl ) acet ohydrazide in 10 30 ml of 1-butanol is heated at

130C for 18 hours. The reaction m xture is cooled, ethyl acetate and
and water ard. %ldde(305'EhG’> @510} efrpinpedlyl bimethy-1H-pyrazcig-ddbasenaiai are

o omobanzy 1) |20k of sl EnoiPRofd el WF Hiued K pishluton o

nz
pgg)'mn %SCr ysigabsy (S0 nifP6882hidro-SRetbpgidagné h 8184 afriepairaéthory.of
3-{343- (5- Br SHEPR- iTrhedieﬁL@argI@@@ﬁgpaignﬁ b,eatqdrhoa%potpm% niregen @adi n- 6

-yl}- 20benz t ( o fﬂf‘g&%’ _
Anal ogously Wgﬂ ht ié"g ea@‘lrssa% 5o(f(% c’)5f é‘%mgﬂ%‘g{m dﬁb h'@gg@aﬁwg'&l )
starting frochlbridel mecadﬁedeﬂ'hyIreaa:haiammﬁere(nprsﬂped&th&@ﬁ@for ahoars arhee

25WIth P14222 20 152 OPCT/ P2009/ 003675, - - Exanpl 7
e ol e Eicihe 8 FUAVE 5 G 49 R IRAPGEAILIER PBcd | REWAIE 556 AEF Bt

of "A2" COWGTHB@@%Q[WM%C]BRQ@% fitbredCoi vithEselction, washed with water and

dried in vacuo: 3-chloro-8-(1-methyl-1H-pyrazol-4-yl)pyridazine as brown
crystals; ESI 195.

15
1.3 4.86 ml (100 mmol) of hydrazinium hydroxide are added to a solu-
tion of 11.5 g (50.0 mmol) of methyl 3-bromophenylacetate in 35 mi of
1-butanol, and the mixiure is heated at the boil for 90 minutes. The reac-
20 tion mixture is cooled to room temperature. The resultant precipitate is fil-

tered off with suction, washed with petroleum ether and dried in vacuo: (3-

bromophenyl)acetohydrazide as colourless fine needles; ESI 229, 231.

1.4 A suspension of 3.89 g (20.0 mmotl) of 3-chloro-6-(1-methyl-1H-

25 pyrazol-4-yl)pyridazine and 4.58 g (20.0 mmol) of (3-bromophenyl)aceto-
hydrazide in 40 ml of 1-butanol is heated at 130°C for 18 hours. The reac-
tion mixture is cooled and partitioned between ethyl acetate and saturated
sodium hydrogencarbonate solution. The organic phase is dried over

30 sodium sulfate and evaporated. The residue is chromatographed on a sil-
ica-gel column with dichloromethane / tert-butyl methyl ether / methanol as
eluent: 3-(3-bromobenzyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo-
[4,3-b]pyridazine as beige crystals; ES| 369, 371.

35 . .
1.5 1.57 mg (16.0 mmol} of potassium acetate are added to a solution
of 2.10 g (5.35 mmol) of 3-(3-bromobenzyl)-6-(1-methyl-1H-pyrazol-4-yl)-



\N-F F11, 11-1-NVR (d6-DVBO): 6 [ppni = 1.68 (m

. N N

.50 4 89 (bs, 2H), 3.90 (s, 3H), 4.29 (t, J = 6 H

74 E%%%g"#sz% ( 1 H)7.83 (d,(j = 5?8 Hz, 1I(—|) PCF/RFG009(903675 —
1

11 (s, 2H), 8 46 (s, 2H)578.47 (d, J = 9.8 Hz, 1H),
.5 Hz, 1H), 8.80 (bs, 1H), 9.18 (s, 2H 558 /\ N

1,2,4-triazolo[4,3-b]pyridazine and 1.77 g (6.95 mmol) of bis(pinacolato)-
diboron in 11 ml of DMF, and the mixture is heated to 80°C under nitrogen.
118 mg (0.16 mmol) of 1,1-bis(diphenyiphosphino)ferrocenepalladium(ll)
dichloride are then added, and the mixture is stirred at 80°C for 3 hours.
The reaction mixture is partitioned between water and dichloromethane.
The organic phase is dried over sodium sulfate and evaporated. The resi-
due is heated with tert-butyl methyl ether, allowed 1o cool and filtered off
with suction and washed with tert-butyl methyl ether and dried in vacuo:

10 6-(1-methyl-1H-pyrazol-4-yl)-3-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-yhbenzyl}-1,2,4-triazolo[4,3-b]pyridazine as grey crystals; ESI 417.

1.6 A solution of 581 mg (5.48 mmol) of sodium carbonate in 2.7 ml of
15 water is added to a suspension of 1.14 g (2.74 mmol) of 6-(1-methyl-1H-pyra-
zol-4-yl}-3-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzyl]-1,2,4-tri-
azolo[4,3-b]pyridazine in 2.7 ml of toluene and 5.4 ml of ethanol, and the
mixture is heated to 80°C under nitrogen. 780 mg (2.74 mmol) of 5-bromo-2-
iodopyrimidine and 38.4 mg (0.06 mmol) of bis(triphenylphosphine)}palladium-
20 (I chloride are then added, and the reaction mixture is stirred at 80°C under
nitrogen for 18 hours. The reaction mixture is partitioned between water and
dichloromethane. The organic phase is evaporated, and the residue is chro-
matographed on a silica-gel column with petroleum ether/dichloromethane/
25 methanol as eluent: 3-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyra-
zol-4-yl)-1,2 4-triazolo[4,3-blpyridazine ("A1") as colourless crystals; ES|
447/449;
'H-NMR (ds-DMSO): 3 [ppm] = 3.93 (s, 3H), 4.63 (s, 2H), 7.50 (t, J = 7.8 Hz,
30 1H), 7.63 (dt, J1 = 7.5 Hz, J2 = 1.5 Hz, 1H), 7.66 (d, J = 9.3 Hz, 1H}, 8.20 (s,
1H), 8.23 (dt, J1 = 7.4 Hz, J; = 1.3 Hz, 1H), 8.32 (d, J = 9.6 Hz, 1H), 8.48 (1,
J=1.5Hz, 1H), 8.51 (s, 1H), 9.06 (s, 2H).
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\ NLID 11-1-NMVR (cl6- DI\/SO) 6 [ppml = 1.57 (s, 2H), 1.68 (m 6H),
2.50 (m .1Hz,2,3953,4.28tJ:
6.1 Hg FDWP@?”{%”“J = 7.4 He, 1H)H) 7.58 (gl J o 7. 1PHE{E(P%‘F??{°°3F7%4
(d,J:98Hz 8.07 (s, 1H), 8.0958s, 1H), 8.24 (d, J = 7.4 He,
1H), 8.30 (d, J = 9 8 Hz, 1H), 8.38 (s, 1H), 8.43 (s, 1H), 8.52 (bs,
1H), 9.13 (s, 2H) 466 \ N/ ONW 111

Example 2
The preparation of 6-(1-methyl-1H-pyrazol-4-yl)-3-(3-{5-]1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yljpyrimidin-2-yl}benzyl)-1,2,4-triazolo[4,3-b]pyridazine

("A2") is carried out analogously to the following scheme

)?Lo Cs,CO,
NP CH,CN )\
10 \E\ Nj TN”\, N

=N ==
> N N\ y N{j
"“'N‘ = N~ N /N_NI
N=™ —
15 —’N\ —=
p

Pd(PPh,}.Cl,

K,PO,
DME

I|A2'II

20

2.1 17.5 g (101 mmol) of N-(2-chloroethyl)pyrrolidine hydrochloride

and 49.4 g (152 mmol) of caesium carbonate are added to a solution of

10.0 g (50.5 mmol) of pinacolyl pyrazole-4-boronate in 100 ml of aceto-

o5 nitrile. The resultant suspension is stirred at room temperature for 18
hours. The reaction mixture is filtered with suction and washed with aceto-
nitrile. The filtrate is evaporated and partitioned between ethyl acetate and
saturated sodium chloride solution. The organic phase is dried over
sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetra-

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

gradually crystallises;

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

279 (t, J=6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H).
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WO 2009/ 152920PCT/ EP2009/ 003675 -66 - Exanple 8 The preparation of

6- (1- met hyl - 4-y1)-313-(5- rmrpholln4y|pyr|md|n- -
11-1,2,4-tri o%f’i@i“lo] pyridazine ("Al0") is carried J&T’EPZO(%%“"S

anal ogously to the follow ng schene ExahPl-e 8a The preparation of
the conpound 3-{315-(4-nethyl pi perazin-1I-Apyrim din-2-
30yl i benzyl } 6- (1-net hyl - 1Hpyrazol -4-y1)-1, 2, 4-tri azol o[ 4, 3- 1Apyri da

d t | to t | ] h
Cunes oz 2ih”. RSB AR5 bl R SRRt 25,
| f 343 | R _
Deney 1 oo s oenzpl ?‘W;?@EWNM {34 triazolofa 3-blpyridazine, 100.mg

and 366 ng (£0-49 rﬁml))o (%—amrgkﬁm dylgtyira-64.415, weumetw -AeaZalipxen

80C under ni

Crans. i N - dPRRRRDZ 1P M ot zdR AR Bla (.50, 0mel of iR ReR P RRBITte
of copper ( I ) trilﬁﬂ!irdt@ ig i ofr Mmﬁhthmajmhm@:stﬁmwwewcamdet Ritrogen.
resul t ant suspensmn Is stirred at a tenperature _of 95C under

ni trogen for 14dng4e? qu}h@f ?'éﬁﬁ?hwlm%ﬂjhﬂ@w@"%ﬁd'ini(lﬂ) SHeride ange8g drop

t d di
\é\gsﬁlrfgtne aln evaﬂgsat edgrel'ke res&?t]eaﬁfighgﬁé{nu; ogr%@éﬁéoﬁ%r%wr&

silica-gel ca'hermamilcnmn‘mtul'é sreodddhane partitiomed| bediweeh weaiér and dichloro-
313- (54 odop - 2- . . .
> Chenog P} of Fiethatey T5e prgaic phpse s Aedoer sodiym solfaiesand Byaperelegyi n

e as brown CW%H@éﬁueﬁ@chﬂﬁﬁatoﬁ%ﬁ\eﬂﬁrﬁ’ﬁ%ﬂic‘éfb(ﬂfcoﬁ.ﬁﬁn Wt AchBroriBiahe /
of 343-(5-iodopyrimdin-2-yl)-

benzy1] - 6- ( 1mﬁthaly(1l-ajﬂ-elp9nhﬁeﬂ1-meﬁml4ﬂ EymoMﬂﬂ&-ﬁf-ﬁ-ﬂ-[ﬂ-pynthm'Iﬁsd-
in 1.5 m of Eh()ll)u y'rgzcn%ylfpyrlmldln]‘ﬁ)cl}ggiqul) Ji] '2t4{ 9&%%!012% t%%yrﬁazme

room
15 ("A2") as colourless crystals; ESI 532;

"H-NMR (ds-DMSO): & [ppm] = 1.67 (m, 4H), 2.48 (m, 4H), 2.87 (t, J = 6.6 Hz,
2H), 3.93 (s, 3H), 4.27 (t, J = 6.6 Hz, 2H), 4.64 (s, 2H), 7.48 (t, J = 8 Hz, 1H),
7.57 (d, J = 8 Hz, 1H), 7.67 (d, J = 9.6 Hz, 1H), 8.09 (s, 1H), 8.20 (s, 1H), 8.26
(d, J = 7.8 Hz, 1H), 8.33 (d, J = 9.6 Hz, 1H), 8.44 (s, 1H), 8.50 (bs, 1H), 8.52

20
(s, 1H), 9.12 (s, 2H).
Example 3
The preparation of 3-{[3-(5-bromopyrimidin-2-yl)phenyl]difluoromethyl}-6-(1-
25 methyl-1H-pyrazol-4-yl}-1,2,4-triazolo[4,3-b]pyridazine ("A3"} is carried out
analogously to the following scheme
30
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tenperature. 178 ng (0.815 mmol) of tripotassium phosphate, 97 pl
35(0.874 mmol ) of 1-nethyl pi perazine, 19.7 ng (0.047 rrrml8 of

2-di cycl o- h&QFPHIZIH no- 2' | 6' - di net hoxybi phenyl and 1FCAHRFB§/003675
(0.012 nmol ) of WD 2009/ 152920PCT/ EP20680/-003675 - 68 -

tris(di benzylideneacet one)di pal | adium are then added, and the

resul tant suspension is stirred at 110C under nitrogen for 18 hours.
The reaction mxture is cooled to roomtenperature, and ethyl acetate
is added. The resukxa recipitate is fil her@@d off With euc , and
the residue is_ ey Eﬁ'edemnglejd | ea—get—cok-unmiMmi LK

di chl or onet hane/ nmet el uent: 3-{345-(4-nmethylp

| perazi n-1-yl)pyri m|d

i n-2-yl]benzyl}-6-(1-methyl- 1H pyrazol -4-yl1)-1,2,4-triazol o[ 4, 3-Rk] pyr

Br
H O FF

| dazi ng as bei ge cryst d ES 467, 1H NVR (d6- DVSO 6 [ppnl =

(s, 3H), 2.58 ,N3 34 (m 4H) 3. 94 ( (s 2H) , 07 .62

(t, J = 7.7 Hz , L e Ziégg@% = 9.8 HA

1H), 8.14 (d, JN—74Hz,l§L A0 %s, 1H,”8.32 (d, J:QENJ\H;©

1H), 8.39 (bs,” IF), 8.51 ( .58 (s, 2H). The faoll !

conpounds are obt FMaed anal ogousl d NGPRRaNS. and/or NSt T I(_:ture
"Al 0" 6-(1-Methyl-1H pyrazol -4-y1)- mﬁ&?ﬁol in-4- N

yl pyri %dl n- 2- y1) benzyl] 1,2,4-triazol 0[4 3- dazi A16

503 ,

Y\J\ NN
Br N, Br

N N
> Y, Ny \
Pd(PPh,),Cl, —N 7 N N
FFr

N32003 N ||A3n

ethanol
15 toluene
water

3.1 12.3 ml (253 mmol) of hydrazinium hydroxide are added to a solu-
tion of 15.0 g (50.5 mmol) of ethyl (3-bromophenyl)difluoroacetate (pre-
pared in accordance with W0O2007/014454) in 200 ml of methanol, and the

mixture is stirred at 45°C for 10 minutes. The reaction mixture is evapo-

20

rated. The residue is taken up in dichloromethane and filtered. The residue
is taken up in water, filtered, washed with water and dried in vacuo: (3-

25 bromophenyl)difluoroacetohydrazide as slightly yellowish crystals; ESI
265/267.

3.2 A suspension of 4.18 g (20.0 mmol) of 3-chloro-6-(1-methyl-1H-
pyrazol-4-yl)pyridazine and 5.46 g (20.0 mmol) of (3-bromophenyl)difluoro-

% acetohydrazide in 87 mi of 1-butanol is heated at 30°C for 18 hours. The
reaction mixture is cooled and stirred at room temperature for 4 days. The
resultant precipitate is filtered off with suction, and the residue is chromato-

a5 graphed on a silica-gel column with dichloromethane/methanol as eluent:

3-[(3-bromophenyl)difluoromethyl]-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-tri-
azolo[4,3-b]pyridazine as colourless solid; ESI 405/407.



NAV \ NFF. 1HNWR (d6-DVS0): 6 [ppm] = 2.30 (s, 3H), 2.56 (m

4H), 3.36 (m. 4 91 (s, 3H), 7.67 (t, J = 7.9 Hz, 1H), 7.78 (d. J
= 7.7 He, 1&}"’,0’??0%%532%{’, J =096 H, 1H), 812 (s, 1H), 59.‘53%”(28‘39’0&3@5
7.7 Hz, 1H), 8.46 (s, 1H), 8.47 (d. J =69-6 Hz, 1H), 8.63 (s, 2H)
8.69 (bs, 1H) WD 2009/ 152920PCT/ EP2009/ 003675 - 69 - "Al7" N N NN
401

"H-NMR (ds-DMSO): & [ppm] = 3.95 (s, 3H), 7.55 (t, J = 7.8 Hz, 1H), 7.76
(d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.4 Hz, 1H), 7.86 (d, J = 9.5 Hz, 1H), 7.97
(s, 1H), 8.09 (s, 1H), 8.49 (d, J = 9.5 Hz, 1H), 8.51 (s, 1H).

3.3 2.45 g (25.0 mmol) of potassium acetate are added to a solution of
3.38 g (8.33 mmolof3-[(3-bromophenyl)difluoromethyi]-6-(1-methyl-1H-
pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine and 2.65 g (10.4 mmol) of bis-
(pinacolato)diboron in 17 ml of DMF, and the mixture is heated to 80°C
10 under nitrogen. 175 mg (0.25 mmol) of bis(triphenylphosphine)palladium-
(H1} chloride are then added, and the mixture is stirred at 80°C for 18 hours.
The reaction mixture is partitioned between water and dichloromethane.
The organic phase is dried over sodium sulfate and evaporated. The resi-
15 due is heated with tert-butyl methyl ether, allowed to cool and filtered off
with suction and washed with tert-butyl methyl ether and dried in vacuo:
3-{difluoro-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenylimethyl}-
8-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine as colourless

crystals; ESI 453.
20

34 A solution of 1.07 g (10.1 mmol) of sodium carbonate in 5 ml of
water is added to a suspension of 2.31 g (5.06 mmol) of 3-{difluoro-[3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]methyl}-6-(1-methyl-
25 1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine in 5 mi of toluene and 10 ml
of ethanol, and the mixture is heated to 80°C under nitrogen. 1.44 g
(5.06 mmol) of 5-bromo-2-iodopyrimidine and 71 mg (0.10 mmol) of bis(tri-
phenylphosphine)palladium(ll) chioride are then added, and the reaction
mixture is stirred at 80°C under nitrogen for 18 hours. The reaction mixture
30 is cooled to room temperature, water is added, and the mixture is filtered
with suction. The residue is taken up in ethanol, stirred for a few minutes
and filtered off with suction égain. The residue is dried in vacuo: 3-{[3-(5-
bromopyrimidin-2-yl)phenyl]difluoromethyl}-6-(1-methyl-1H-pyrazol-4-yl)-
35 1,2,4-triazolo[4,3-b]pyridazine as beige powder; ES| 483,485;



Exanpl e 9 15The preparation of
3-(difluoro-{315-(2-norpholin-4-ylethoxy)pyrimdin-2-yli-
phenyl } et hyl Q@“éllﬁzﬁ%ﬂ hyl - 1H pyrazol - 4-y1)-1, 2, 4- t ri az SIS YIPRN? i
dazine ("A 2") and ‘ -62 -
3-[difluoro-(3-pyrimdin-2-yl phenyl)nethyl]-6-(1-nethyl-1H pyrazol - 4-
yl)-1,2,4-triazol o[ 4,3-13] pyridazine ("A26") is carried out

I ly t f ol l_awi I
2009/ 152020 PCT EFb Gy gMSE 58001 = 582 fey 0 768 tmbry7 81 el 69
i odi de and ?%d,p‘ﬁ&(@}.gﬂzr,”’fﬂ)%?@fj (d, J =7.8 Hz, 1H), 8.11 (s, 2H), 8.46 (s, 2H), 8.47
transN, N -di met hyl- 1, 2- cyCl ohexanedi am ne are added t0 a suspensi on,

kept under al@ohs %8 HZOdH)p8.68.(d1J mibb)Haf1H), 8.80 (bs, 1H), 9.18 (s, 2H).
3-0-(5-bronmopyrimdin-2-yl)- 5

phenyl |gdi f | uor omet hy1} - 6- (1- met hyl - 14 pyrazol - 4-y1) -1, 2, 4-tri azol o[ 4,
3-b] - pyridaziheeopsout? my (2.93 mmol ) of sodiumiodide in 3 nl of
di oxane, and the mxture is stirred at 110C for 18 hours. The

reacti on m xBoBel$-$o-boenenyimidingniirteprlidiflueemetayr 2. 4-tdaerial4. it
t he resul ta\?\})é’ﬁ&gﬁhfé'ﬂﬁ&éoﬁﬁﬁ%l(tﬁégg off with suction. The residue
rite, Ti d

is stirred aceto I'ter of f 10with suction, and the

residue is dried in vacuo: 3-{difluoro43-(5-iodopyrim -

di n- 2- Aphenyl ] net hy1} - 6- ( 1- neth N pyrazol -4-y{)-1,2,4-triazolo[ 4,3
i ! 1520

-b] - pyridazi ne asMNg al s; ‘ pl(1.68 mmol) of
2- nor phol i noet hanol spensi opi=jl¢ept under argon, of
593 ng (1.12 mmol ) of
3-{difluoro-[3-(5-iodop F nmet hy1} - 6- (1- net hyl - 1H py
razol -4-yl1)-1,2,4-triazol o[ 4, 3-b] pyrf -d 547 ng (1.68 nmol) of
caesi um carbonate, 21.3 ng (0.11 mmol ) 20of copper(l) iodide and 53
mg (O. ﬁ% mo BESI&04K086, 75 ebtamedharalbgdusly10- phenanthroline in 4 m  of
tol uene,” and the mxture is stirred at 100C for 18 hours. The
reaction mxture is cooled to roomtenperature, water and

di chl or onet h@ggy@mdded, and the mxture is filtered with suction

t hrough ki esel guhr. The organi c phase is separated off, washed with
wat er, dri ed Apamyusiodi thepsepdration @i tA €Y apaipiued. "Alihes dieairdidesthiting
chromat ographed on a silica-gel columm w th dichl oronethane/ nmet hanol
as el uent, gffeMEetng Tovdbreerephenypayelepropgnecarpoxylate - nor p

hol i n- DyI et hoxy)pyrimid in-2-yl]phenyl}nethyl)-6-(1-

30net hyl - 1H pyrazol -4-y1)-1, 2, 4-triazol o[ 4, 3- b] pyri dazi ne as
colourless crys- tals; ESI 534; 1H NWVR (d6-DVS 6 [ppn] = 2.50 (m
4H), 2.75 (t, J = 5.6 Hz, -9 (m 4H .92 (s, 3H), 4.34 (t, J

=

= 5.6 Hz, 2H), 7.71 (t, NiH, ®83WYd, J =9.6 H, 1H),
7.85 (d, J = 7.5 Hz, 1H), 8 48\(s, 1H), 8.48 (d, J =
96Hz,251H), 8.50 (dN H /871 (s, 2H),
I'IA4II-
30
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358. 73 (bs, 1H) and
3-[difluoro n- 2-yl phenyl ) met hy1] - 6- ( 1- net hyl | - 4-
y1l)- WO 2008‘%&%’%@&@%/ EP2009/ 003675 - 71 - PP BARGS
1,2,4-triazol o[ 4, 3-b] pyri dazi ne as coloBBFess crystals; ESI 406;
1H NVR (d6- DWMSO0): 6[pprr] = 3.90 (s, 3H) 7.52 (t, J = 4.8 Hz, 1H),
774(tJ:78Hz 782(d J =97 H, 1H), 7.91 (d, J =7.5
: S |5|)846sz97|—|2 1H) 8.47 (s, 1H),8.59
(d J-77M—§—885(bs 1H), 8.96 (d, J = 4.7 Hz,
Rel evant |it t :
(2008). The 13?)1 FH %rﬁon'%ff{]a ) r@Ioonl?}%pa}’irm’;l %Pogo%”“ﬁ tr%ggﬁoﬁﬁlaob]-
Nane and/ or gyndaztm@yl}be‘kﬂz&nitri!e\(ﬂAﬂ')ﬁb &ériied—o@ﬁfs@@logo%lk@ to the-foHowmg
5 scheme
OH _~_-Cl  Pd(PPh,),Cl, “3 c
NG B, + /(Y NG . N
CH > _N . N~
O I~ °N” Na,CO,
ethanol
10 toluene
water
QL
H,N. “Nez=N,
N Br N
NC
H - \N’N { Br
15
butanol
o O
B-B,
0 O =~ =N
= NC ‘N O
20 - SN~ B~G
Pd(PPh,)Cl, \<\©
KOAc
DMF
I N
YOS Br
N_.= = -—-‘N\ v
25 Br NC s NN N° A
E N ""-N
Pd(PPh,),Cl, \‘\O)\
Na,CO,
ethanol =
toluene AS
water
30
5.1 A solution of 10.6 g (100 mmol) of sodium carbonate in 50 ml of
water is added to a solution of 7.34 g (50.0 mol} of 3-cyancbenzene-
boronic acid and 12.0 g (50.0 mmol) of 3-chloro-6-iodopyridazine in 100 ml
25 of ethanol and 50 ml of toluene, and the mixture is heated to 80°C under

nitrogen. 351 mg (0.50 mmol} of bis(triphenylphosphine)}palladium(ll) chlo-



N N\ 11,

/Th 0---r-Nc} "Al5" 0O ...NNN 11, CO\ WO

2009/ 152920PCT/ EP2009/ 003675 - 72 - Exanple 10

10

16

20

25

30

35

WO 20097152920 PCT/EP2009/603675
-64 -

ride are then added. The reaction mixture is stirred at 80°C for 18 hours.
The mixture is allowed to cool to room temperature, the resultant precipi-
tate is filtered off with suction and washed with water. The residue is re-
crystallised from 2-propanol: 3-(6-chloropyridazin-3-yl)benzonitrile as
brown crystals; ESI 216. '

5.2 A suspension of 3.33 g (15.0 mmol) of 3-chioro-6-(3-cyanophenyl)-
pyridazine and 3.47 g (15.0 mmol) of (3-bromophenyl)acetohydrazide in
30 ml of 1-butanol is heated at 130°C for 18 hours. The reaction mixture is
cooled, ethyl acetate and and water are added. The resultant precipitate is
filtered off with suction, washed well with water and dried in vacuo: 3-[3-(3-
bromobenzyl)-1,2,4-triazolo[4,3-b]pyridazin-6-yl]benzonitrile as brown
crystals; ES| 390/392.

53 Further as in the preparation of "A3".
3-{3-[3-(5-Bromopyrimidin-2-yl)benzyl]-1,2,4-triazolo[4,3-b]pyridazin-6-yl}-
benzonitrile ("AS"), ESI 468/470, is obtained.

Example 6

Analogously to the preparation of "A1", compound "A6" is obtained
starting from 1-chloro-4-methyipyridazine (preparation in accordance
with EP1422218)

"A6", ESI 381/383.



5The conpound
3-{143-(5- brorm r| md| n-2-yl)phenyl ] ethyl}-6-(1-nmeth
1H pyrazol - %)0)6 53 P triazol o[ 4, 3-b] pyri dazine (" A18 )PCT/EP%@W“&:&S
15i s obt ai ned anal ogousl y to the prepafﬁﬁhon of "A4" starting from
met hyl 2-(3-bronophenyl ) propi onate. Exanple 11 The fol | ow ng
conpounds are obtai ned anal ogously to the preparation of "AT
Conmpound No. ne and/or structure ESI "A19"
3-(3-[Difl uovﬁ@?—&ll (2-pyrrolidin-1 -ylethyl)-1H
pyrazol -4-yl ] pyrimid in-2-yl}phenyOrethyl]-1, 2, 4-
triazol o[ 4, 3-b] pyri dazin-6-yl } benzonitrile N, , N N N FEN 589

The following compounds are obtained analogously to the preparation of "A2"

5
Compound Name and/or structure ESI
No.
IIA7|I 568
N
10 “ TN
N
N
N F
F

"H-NMR (ds-DMSO): 8 [ppm] = 1.68 (m, 4H), 2.50 (m, 4H), 2.89 (bs, 2H),
15 390(s,3H),429(,J=6Hz 2H),7.74 ({, J=7.6 Hz, 1H), 7.83 (d, J =
9.8 Hz, 1H), 7.89 (d, J = 7.4 Hz, 1H), 8.11 (s, 2H), 8.46 (s, 2H), 8.47 (d,
J=9.8 Hz, 1H), 8.58 (d, J =7.5 Hz, 1H), 8.80 (bs, 1H), 9.18 (s, 2H)

n n N
A8 o \N,\/NO 558
20
= /N\N N/ \
N -
—N ™~ N N
A—
N
o5 "H-NMR (de-DMSO): & [ppm] = 1.57 (s, 2H), 1.68 (m, 6H), 2.50 (m, 4H),
2.88(,J=6.1Hz 2H),3.89 (s, 3H),4.28 (t, J=6.1Hz, 2H), 7.47 (t, J =
7.4 Hz, 1H), 7.58 (d, J = 7.1 Hz, 1H), 7.64 (d, J = 9.8 Hz, 1H), 8.07 (s, 1H),
8.09 (s, 1H), 8.24 (d, J=7.4 Hz, 1H), 8.30 (d, J = 9.8 Hz, 1H), 8.38 (s, 1H),
8.43 (s, 1H), 8.52 (bs, 1H), 9.13 (s, 2H)
30

"AQ" /N\N/\/ O 466
_ N

35




-73 - "A20" 343-(3-{511-(2-Pyrrolidin-1-ylethyl)-1H pyrazol -
yl']pyrimdin,2- %@#/ben 1)-1,2,4-triazol o[ 4, 3-b] -

pyri dazi n- 6- W ié?ﬁ'?- rile 553 N' N ioN-N 111 " A21"PCT/EP2009/003675
3-[Difluoro- (3 {5-[1-(2-pyrrolidin-1-yt&6hyl)-1H 502

pyrazol -4-yl ] pyrim di n-2-yl } phenyl ) net hyl ] - 6- et hyl -

1,2,4-triazol o[ 4, 3-b] pyridazine, trifluoroacetate N

5

Example 8

The preparation of 6-(1-methyl-1H-pyrazol-4-yl)-3-{3-(5-morpholin-4-yl-
10 pyrimidin-2-yl)benzyl]-1,2,4-triazolo[4, 3-b]pyridazine ("A10"} is carried out

analogously to the following scheme

N-g N
16 /j/o, 4+ Nal ———— = Ym
dicxane/DMF
HN O K,PO, 0

20 Pd,{dba),

/T(I/
D \(d ||A10"

"\D

toluene

25

Example 8a

The preparation of the compound 3-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-
30

yllbenzyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine ("A11")

is carried out analogously to the following scheme
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FIP "A22"

6- (1- Met hy1- 1Hfoérazo| 4-y1) - 341- (3-{541- (2-

pyrrolidin- 1“Sﬂ

phenypet hyl] -
- NJ\

10

15

20

25

30

35

YHPIC 1H pyrazol - 4-yl ] pyri m di n-2-y1} - PCT/EP2009/003675
,2,4-triazol o[ 4,3-b] pyridgzine 546 NN----\ NO /, N

Br KL
" _/N\ N = cul = /N‘ —
ey, -N N \ N > _N N N\ 4
—N| N N oNat B YN N
N= % =
dioxane/DMF N
Y s
HN N— K,PO (\N
N/ 4
o )
Pd,(dba), N N‘,\,S
=YW N
\O N |IA11|I

o
o\<\:>

A suspension of 546 mg (1.22 mmol) of 3-[3-(5-bromopyrimidin-2-yl}-
benzyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine and
366 mg (2.44 mmol) of sodium iodide in 6 ml of DMF is heated to 80°C
under nitrogen. 26 mg (0.18 mmol} of trans-N,N’-dimethyl-1,2-cyclohex-
anediamine, 18.6 mg (0.100 mmol} of copper{(l) iodide and 6 ml of dioxane
are then added, and the resultant suspension is stirred at a temperature of
95°C under nitrogen for 18 hours. The reaction mixture is partitioned bet-
ween water and dichloromethane. The organic phase is dried over sodium
sulfate and evaporated. The residue is chromatographed on a silica-gel

column with dichloromethane/methancl as eluent: 3-[3-(5-iodopyrimidin-2-

yhbenzyl]-6-(1-methyl-1H-pyrazol-4-yl)-1,2 4-triazolo[4, 3-blpyridazine as

brown crystals; ESI 495.

A suspension of 288 mg (0.582 mmol) of 3-[3-(5-iodopyrimidin-2-yl)-
benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine in

1.5 ml of toluene is heated to 110°C under nitrogen and cooled to room
temperature. 178 mg (0.815 mmol) of tripotassium phosphate, 97 pl
(0.874 mmol) of 1-methylpiperazine, 19.7 mg (0.047 mmol) of 2-dicyclo-
hexylphosphino-2’,6'-dimethoxybiphenyl and 10.7 mmol (0.012 mmol) of



N 111 1H—NI\/R(d6 DI\/SO) 5 [ppn = 1.69 (m 4H), 190(d J=17.3
Hz, 3H), 2.54 (m 4H), 2.91 (bs, 2H), 3.90 (s, 3H), 4.29 J=6.4
Hz, 2H), 4. 98"({%?09/31529207 2 Hz, 1H), 7.48 (t, J = 7.8 Hz, PZ‘?O%‘@S%
J=7.1H, 1H, 7.63 (d, J = 9.9 Hz, 188, 8.10 (s, 1H), 8.12 (s,

1H), 8.24 (d, J = 7.6 Hz, 1H), 8.30 (d, J = 9.9 Hz, 1H), 8.44 (s,
1H), 8.46 (s, 1H), 8.50 (bs, 1H), 913(5 2H) WO

2009/ 152920PCT/ EP2009/ 003675 - 74 - "

3[ 3- (Di f | uor &igdPsngyli d?é\q@yetﬂr@écﬂlaaﬁlamqr@yarﬁﬁhan rdded) angh &e reswyiiant | ) -
1,2 4-

tri azo%ﬂlgiﬁ_er} QJMS ﬁtﬁé%q aPY1 0 E2EhEe Cribh B8 R5OM8 hoiis® The radbtion

./ 10/ N
mixture is cooled to room temperature, and ethyl acetate is added. The

N-

resultant precipitate is filtered off with suction, and the residue is chromato-
graphed on a silica-gel column with dichloromethane/methano! as eluent:
3-{3-[5-(4-methylpiperazin-1-yh)pyrimidin-2-ylJbenzyl}-6-(1-methyl-1H-pyra-
zol-4-yl)-1,2 4-triazolo[4,3-b]pyridazine as beige crystals; ESI 467;
"H-NMR (ds-DMSO): & [ppm] = 2.31 (s, 3H), 2.58 (m, 4H), 3.34 (m, 4H),

10 3.94 (s, 3H), 4.61 (s, 2H), 7.42 (t, J = 7.7 Hz, 1H), 7.63 (d, J = 7.3 Hz, 1H),
767 (d,J=9.8Hz 1H), 8.14 (d, J=7.4 Hz, 1H), 8.20 (s, 1H),8.32 (d, J =
9.6 Hz, 1H), 8.39 (bs, 1H), 8.51 (s, 1H), 8.58 (s, 2H).

15 The following compounds are obtained analogously
Compound Name and/or structure
No.
"A10" 6-(1-Methyl-1H-pyrazol-4-yl}-3-[3-(5-morpholin-4-
20 yipyrimidin-2-yhbenzyl]-1,2,4-triazolo[4,3-b]pyri-
dazine
"A16" / 503

25 N
= /N\ /e
N NT A
N N Y —
N N

30

"H-NMR (do-DMSO): 5 [ppm] = 2.30 (s, 3H), 2.56 (m, 4H), 3.36 (m. 4H),
3.91 (s, 3H), 7.67 (t, J = 7.9 Hz, 1H), 7.78 (d, J = 7.7 Hz, 1H), 7.83 (d, J =
9.6 Hz, 1H), 8.12 (s, 1H), 8.45 (d, J = 7.7 Hz, 1H), 8.46 (s, 1H), 8.47 (d,

J = 9.6 Hz, 1H), 8.63 (s, 2H) 8.69 (bs, 1H)
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3-(3-{Difluoro-[3-(5-piperazin-1-ylpyrimdin-2-yl)-
,2,4-triazol o[ 4 [
10 N N Fi p 1MNR7L

3.35 (m 4H) ,
1H), 7.77 (d,
J = 9 6 Hz,
8.8 Hz, 1H)
WD 2009/ 1529
3-(Difluoro-
2-yl ] phenyl}
pyri dazi ne /

5

10

15

20

25

30

35

p henyfinmethyl}-1

,3§]B§)yr|d azin-6-yl)- benzon itri le HrN\W N ----1
DMVBO): 6 [ppn] = 2.65 (m 1H), 2. PET(ERZ00QP3I6TS
509/511 7.68 (t, J = 7.8-88- 1H), 7.75 (t, J = 8.0 Hz,
J=7.7 H, 1H), 8.07 Hz (d, J = 7.8 Hz, 1H), 8.20 (d,
1H), 8.34 (d, J = 7.9 Hz, 1H), 8.45 (s, 1H), 8.48 (d, J =
8 61 (s 2H) 8 66 (d-J =9 7 Hz_ 1H) 8 70 (hs_ 1H)
PO EPRO09/ 003675 - 75 - " A25" 401

_3-[5-(4-rrethy|piperazin 1-yl) pyri m ¢ n-N
et hyl ) -B-nmethyl -1, 2, 4-tri azol o[ 4, 3- j—--k'r\l
CIA Nt-../ NFFll 437 N

= /N s

/E\Y/\N N7\

X N —

N N
Example 9

The preparation of 3-(difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl}-
phenyl}methyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo{4,3-b]pyridazine
("A12"y and 3-[difluoro-(3-pyrimidin-2-ylphenyl)methyl]-6-(1-methyl-1H-pyra-
zol-4-yl)-1,2 4-triazolo[4,3-b]pyridazine ("A26") is carried out analogously to

the following scheme

/j/(,\Nr/ /T(?N//
S\d\ + Nal dioxanelDMF Ld\
f\

N
0
HO— N~ ) =
L/O N A =N, ==
N s NN N\r\/)
N Y=Y N N

Cs,C0,; Cul i N= F

N : F

|
| N\ e F

- /N\N/ A1 2 ||A26||

toluene



Exanpl e 12 The preparation of

34[ 3- (5- bronopyri m di n- 2- yOphenyl ] di f | uor onet hyl } - 6-

met hyl - 1, 2, AMQI08Y B804, 3- b] pyri dazi ne ("A27") is carri ETERE009/003675
anal ogously to the 20foll owi ng schenme 2530 WD 2009/ 152920 - 76 -
PdC12(PPh3) 0 a\--0"0-KOAc +,B-13, ----- '10Br -711-00CTHF F F80C

PCT/ EP2009/ 003675 5 1.29.4 g (300 nnnnol) of potassium acetate are
added to a solution, kept 20 under nitrogen, of 27.9 g (100 mmol) of

et hyl (3- broﬁﬁrﬁh@@ﬂpﬁlmmbrﬁmpéf@ ipgiclerndeed ph((ie oraah of fransh

W2007/ 0 200
o o SlNEnetfyl] 9 SrbEheliRedaflind opé BLAEE B BBAEERARG k),
bis(tri phenyhpﬂ@ﬁ@@mebﬁmﬂ)m@ (i |n)mOI)|o¢l3l—{<P@-(5JbeompruﬁEﬁdQeﬂ) and
the mxture is stirred at 90C_for 42 hours. The reaction mxture is

cool ed,t o roBH?‘E'ﬂ]%@fOJPmeéhylhﬁdwﬁ?h'Whﬂ @&K@%ﬁ'tﬂﬂaﬂl 3ftiazaleludPbn i s
added. “The Oégﬁtﬁ‘éﬁné’aﬁé 4lgfmaQQ@fsaﬁq%l%ﬁsoo%m8dﬂé% 3SRALHITbRM at

and evapor at crude
di f 1 uor o- P- ( 4nd the mixtere wrmtrrqdlaﬂ’] e ﬁbirdBahmrsl ‘Bime P=achion mlxture is

e o Eb b 5 oum ety B S iy bk RIS '
is filtered off with suction. The residue is stirred with acetonitrile, filtered off
10 with suction, and the residue is dried in vacuo: 3-{difluoro-[3-(5-iodopyrimi-
din-2-yl)phenyl]methyl}-6-(1-methyi-1H-pyrazol-4-yl)-1,2 4-triazolo[4,3-b}-
pyridazine as beige crystals; ESI 531.

15 207 pl (1.68 mmol) of 2-morpholinoethanol are added to a suspension,
kept under argon, of 593 mg (1.12 mmol) of 3-{difluoro-[3-(5-iodopyrimidin-
2-yl)phenyllmethyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyri-
dazine, 547 mg (1.68 mmol) of caesium carbonate, 21.3 mg (0.11 mmol)
of copper(l) iodide and 563 mg (0.22 mmol) of 3,4,7,8-tetramethyi-1,10-

20 phenanthroline in 4 mi of toluene, and the mixture is stirred at 100°C for 18
hours. The reaction mixture is cooled to room temperature, water and
dichloromethane are added, and the mixture is filtered with suction through
kieéelg uhr. The organic phase is separated off, washed with water, dried

25 over sodium sulfate and evaporated. The residue is chromatographed on a

silica-gel column with dichloromethane/methanol as eluent, giving two
products:
3-(difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllphenyl}methyl)-6-(1-
30 methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine as colourless crys-
tals; ESI 534; "H-NMR (dg-DMSO): & [ppm] =2.50 (m, 4H), 2.75 (t, J =
5.6 Hz, 2H), 3.59 (m, 4H), 3.92 (s, 3H), 4.34 (t, J=5.6 Hz, 2H), 7.71 (t, J =
7.7 Hz, 1H), 7.83 (d, J = 9.6 Hz, 1H), 7.85 (d, J = 7.5 Hz, 1H), 8.13 (s, 1H),
8.48 (s, 1H), 8.48 (d, d = 9.6 Hz, 1H), 8.50 (d, J = 7.7 Hz, 1H), 8.71 (s, 2H),
8.73 (bs, 1H) and
3-[difluoro-(3-pyrimidin-2-ylphenyl)methyl}-6-(1-methyl-1H-pyrazol-4-yl)-
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. WD 2009/ 152920PCT/ EP2009/ 003675 -77- 33.8 g (119 mmol) of

S5- br onp- 2-i odopyrinm dine and 1.39 g (1.98 nmol) of

bi s(tri phenyM$h8HK2A%) pal | adi un(11) chloride are then F4AEF200AFFhe
reaction mxture is stirred at 80C undeyqnitrogen for 66 hours. The
reaction mxture is evaporated and partitioned betwen THF and
saturated sodium chloride solu- 5 tion. The organic phase is
evaporated, and the residue is stirred with 2-propa- nol:

3- ( 5- br omopy flidr-driazalold, 3-pirideptie a3 colpudess crystals; ESAMs UeNMR (de-
fr; %’f];f" [53 ( 4bﬁ§8g3$'@9@2‘3 h@d;f’s' AQRUS SBIERAL A PR THRTH. 78S, 108 1y,

1, 3, 2- di oxabdHy) aazztdyll)qmanyi]'laﬂ‘,)evaﬂd W 215 He, PR3, l1rIH) 846 (d

accordance with J em %6% 1101-115 (2007£ ives: 15HO
NBr 3- (5- bror=h)‘p9f7| H?dﬂﬂliﬁfi/?ogﬁné aded & = éi/dHent Bn%’% HH) .95
211-213C) 20 2 P2HY opfp trinmethyl orthoformate and 1.8 ml of conc.

sul furic aci are added t " a suspension of 15.2 g (46.2 mmol) of

3- (5- bronopyrim di n 2-y1)- phenyl]clifluoroacetic acid in 45 m of
met hanol , he m.xture i tirred at 33C.for. 24 h

ndded Lo’ t heReEatUeraite R oA Mimanalials dnorgrchem: (acs 28 (E0BLs oo
off with suction, vvashed with water and dried in 25 vacuo: nethyl

[ 3- (5-bronopyrimdin-2-yl)phenyliclifluoroacetate as beige crystals;
ES! 343P345. The fol I owi ng i s prepar ed anal ogously: 30 35 4. A

di n-
S heny! | dhe ol dinb ionfesIisaig oHEEhEY anelidobioN o onr med. Lo 45C,

and

Compound Name and/or structure
No.
15
A13 | N/\\O
NN % (7
N N \
PN N/ =y
20 N
|IA14II
=N 7
N NT
N N —
25 N N
IIA1 5"
30 P /N\ Nd \\/
"X S N N =
N N
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WD 2009/ 152920PCT/ EP2009/ 003675 -78- 8.57 m (176 mmol ) of

hydr azi ni um hydr oxi de are added. A clear solution initially forns,
then agai n aWir®e¥pizbzt e. After the reaction m xture ha®dFg@aongiopIsred
at 45C for 18 hours, water is added, thgoprecipitate is filtered off
wi th suction, washed with water and dried in vacuo:

[ 3- (5- bronopyri m di n2-91) phenyl ] di f| uor oacet ohydr azi de as br owni sh
crystals; ESI 343, 345; 1H NMR (d6-DVBSO): 6 [ppn]l = 4.58 (bs, 2H),
7.71 (t, J =7.8 Hz, 1H), 7.78 (d, J =7.8 Hz, 1H), 8.52 (d, J =7.8
Hz, 1H), 8.58 (s, 1H), 9.13 (s, 2H), 10.4 (bs, 1H). The following is
prepared anal ogously (reaction tenperature 70C):

[ 3- (5- bronopyri m di n-.2-yl ) phenyl | acet ohydr azi de; ES! 307/309; m p.
229- 231C. Z&Q&gguti on of 900 ng (7.0 mmol) of

L35 (5 Br onopy PEACRTRSRE s TR oo Pp bR e AR e Dot e et

1- but anol lS1hE@;Frﬁﬂola#—-ymC‘lﬂZi@lbzéﬁ[mle]ﬁynd%é gaggnon mxture is
cooled to roomtenperature. The resultant precipi tate is filtered

250f f with suction, washed with 2-propanol and dried in vacuo:
3-([3-(5- brormpyrlmld|n2yl)phenyl]d Br

i fluoronethyll-6-nmethyl-1,2,4-t , fi dazi ne as grey
crystal s; ESI 417/419; D 6 [ ppm = 2.64 (s,
3H), 7181 (d, J = 9.6 Hz, 8 ¥z, 1H), 7.95 (d, J =
7.8 Hz, 1H), 8.46 (d, J“":N9 J =7.9 Hz, 1H),
8.76 (bs, 1H), 9.19 (s, 2Hl). The f ol ew se prepared by

t hi s nmet hod:
353-[3-(5-bronopyri m di n-2-yl )benzyl] -6-(1-net hyl - 1H pyrazol -4-y1) -1,
2,4-tri- azoEH14862; b] pyridazine ("Al") and WO

2009/ 152920PCT/,EP2009/ 003675 oA Am

34[ 3- (35br onBpsFARES A1 09?3%%@@91%(310?[%%%@1 | Plagting rom mAth 1 py r
azol -4- yl)- g,(g HrobddpedlyDprepiordt@yr i dazi ne ("A3"). Exanple 13 5 The
preparation of
3-(difluoro-{315-(2-norpholin-4-ylethoxy)pyrimdin-2-yl]-
phenyl}mathyk? E r’@tﬁlyl 1,2,4-triazol o[ 4, 3-b] pyridazine ("A28") is
carried out Iytothefollovmng schenme 251. 827 ng (8. 43
mol ) of potassium acetate are added to a solution, kept under
nitrogef, of 1.17 g (2.81 mmol) of

3- 113- ( 5- br offbpyoliowidgrcoPpdunakserg [dbikhihed enalogolug iy toGheprdydrafioR ol “"AF"
i azol o[ 4, 3-b] pyri dazine and 892 ng (3.51 mmol) of

bi s( pi nacol ato)di boron in 6 mM of THF, and the m xture is

i k

Compound Name and/or structure ESi
No.
25 "A19" 3-{3-[Difluoro-{3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H- 589

pyrazol-4-yllpyrimidin-2-yl}phenyl)methyl]-1,2,4-
triazolo[4,3-b]pyridazin-6-yl}benzonitrile

30

35



30heated to 80C. 30 ng (0.056 nmol) of
bi s(tri phenyl phosphi ne)pal Il adiunm(11) chloride are then added, and the
reacti on m xW@09/552830i rred at 80C for 18 hours. The reZXETEFACHHRINT e
is cooled to roomtenperature, filtered7and rinsed with a little THF.
10 M of water and 476 ng (3.09 mol ) of sodi um perborate
35tetrahydrate are added to the filtrate, and the mxture is stirred
at roomtenpe-_rature for 18 hours. The reaction mxture is acidifi

using 1 N HQ ,"AHY the-[Sud{adt42-PyradidPctyithoipdHopwaezel-4- 80 -55HE i
renoved in vpcuo. Thie r . off with
suct ;/on, | wa\s{heg W th waﬁﬁ’b} éﬁ%{h—@ﬁylg%er%{) 24 t?1azo|ot[£5?bc]- "

2-{34di fl uorp(6-methyl-1, 2, 4- tgyrife@|nos-ylbenzonitrile
[4, 3-b] pyridazin-3-y|l ) net hyI ] phenyl } pyrim di n- 5- ol as brown crystals

ESI 355. 5 The follow ng are prepared anal ogo é;@

2- (3-{difluofo-[6-(1nmethyl-1H pyrazol -4-y1l)- Z\T’I | o[ 4, 3- b] py(
i dazi n-3- yl | met hyl }jphenyl ) pyrifiding 5 oI 9"); col ourl ess
crystals, ES 421; 19y
2-13-[ 6- (1- met hy1- 1H pyrgz ot a: nyl"ﬂ Fazol of 4, 3- b] pyti dazi n-3-§
| 20met hyl ] phenyl } pyrji m di -0l (" A3 coI ourless crystals, ESI
385. 2.119 p(0.60 nmmol) of diisoprop zodi car boxyl ate afe slowy
added dropwise with |stirring to a suspension of 177 ng (0.50 mml) 0
2-{3-[ dPf I uof 0*AZB( 6 mdifludroA 345t i (@zmireflidira14ylethyl)-dH- 502

azi n-3-yl) et hyl ] phenyl id i - 80.4 sb 65 ) of

2- nor phol i nogt hanol 8&5’}% %y 'W'@B%BWM@F% ﬂ"g“ ':phi ne in L
n of THE. The result ant2 aatiatdion,3-lpstitbEipg, ﬁmubﬂﬁﬂdﬁgpe ature for
18 hours. The reactijon mxture is evaporated and chronat og aphed on

silica-gel cplum wlth dichloronethane/ nmet S ej@g
piq‘b/%l«m ] phenyl } net

U7

D

303- (dlfluoro { 315- ([2- nor phol i n- 4-yl et hoxy)
yl)-6- 1Ret hyl 1,2,4-tr|azo [ 4\3- D] pyrl ne as col olirl esp crystals
ESI 468; 1HNNR(d6-DNBWpWﬂ 81.51\(m 4H), 2.57 (s| 3H), 2.7
(t, J = 5.4 Hz, x N ,

OT™ — 5

F
F

20 "A22" 6-(1-Methyl-1H-pyrazol-4-yl)-3-[1-(3-{5-[1-(2- 546
pyrrolidin-1-yl-ethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}-
phenyhethyl]-1,2,4-triazolo[4,3-b]pyridazine

/N\
~ N”\/N/J

2 5 / /N\

"H-NMR (dg-DMSO): & [ppm] = 1.69 (m, 4H), 1.90 (d, J = 7.3 Hz, 3H), 2.54
(m, 4H), 2.91 (bs, 2H), 3.90 (s, 3H), 4.29 (t, J = 6.4 Hz, 2H), 4.96 (q, J =
7.2 Hz, 1H), 7.48 (t, J = 7.8 Hz, 1H), 7.60 (d, J = 7.1 Hz, 1H), 7.63 (d, J =
9.9 Hz, 1H), 8.10 (s, 1H), 8.12 (s, 1H), 8.24 (d, J = 7.6 Hz, 1H), 8.30 (d, J =
9.9 Hz, 1H), 8.44 (s, 1H), 8.46 (s, 1H), 8.50 (bs, 1H), 9.13 (s, 2H)

30
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WO 2009/152920PCT/EP2009/003675

- 7.7 Hz,
pr epar ed ana

%’F%?

bs 1H), 8.69 (s, 2H). The follow ng

are
PCT/EP2009/003675

3-(difluoro-{315-(2-met hoxyet hoxy) pyri nvgin-2-yl ] phenyl } net hyl ) -6- ( 1-

met hyl 1H pyr azo

_4_y

479;  242-(3-{d ifl

uoro-[6-(1-
n-3- ylimeth
2- acet oxyeth

hydr oxi de/ meg
3-{315- (2- e}

-4-y1)- 1,2,
2009/ 152920P
2-(2-{3-[6-(

-3-ylnmethyl ]t

2- acet oxyeth

hydr oxi de/ met

thyl -1

1)-1,2,4-triazol o[ 4, 3-

Lpyrazol -4-y1)-1 2 4-triazolof[4 3-blp

b] pyri dazi ne ("A31")

rid azi

Y| ny
bxy deriy
hanol )

hoxyet h
A-triazo

1- met hyl p
phenyl
oxy deri
hanol )

CT/ EP200Q/ 003675 - 82 -

) p§r[37€D¢ﬂuwg-{%[@a(edm@thumer@m;\s@y» (w

OXy) pyr i M pljritaingblyliperzanitrfe ( 1- met hy! -
o[ 4, 3-b] pyri dazine ("A33") 30 MD
ESI 443;

1H pyrazol -4-y1)-1, 2, 4- tr|a20£;:5
pyrim di n-5- onxy)ethanoI A (Vi g
vati ve and hy Bis of t
N N

a thd

BRI YR hRIS el 2 4 6ieGIoRE Ul 9 sodi um

1H pyrazo

h t he

18] pyri dazi

—

bejfster usi g sodi um
=N

10

"A24" 3-(3-{Diflucro-[3-(5-piperazin-1-ylpyrimidin-2-yl)- 509/511
phenylimethyl}-1,2,4-triazolo[4,3-b]pyridazin-6-yl)-
benzonitrile

15

x N N
N

20

"H-NMR (ds-DMSO): & [ppm] = 2.65 (m, 1H), 2.98 (m, 4H), 3.35 (m, 4H),
7.68 (i, J = 7.8 Hz, 1H), 7.75 (t, J = 8.0 Hz, 1H), 7.77 (d, J = 7.7 Hz, 1H),
8.07 Hz (d, J = 7.8 Hz, 1H), 8.20 (d, J = 9.6 Hz, 1H), 8.34 (d, J = 7.9 Hz,
1H), 8.45 (s, 1H), 8.48 (d, J = 8.8 Hz, 1H), 8.61 (s, 2H), 8.66 (d, J = 9.7 Hz,
1H), 8.70 (bs, 1H)

25

30
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ESI 429; 15313-(5-nmethoxYPyrimid

i n-2-yCbenzyl ] -6-(1-nethyl -1H pyrazol -4-y1)-1,2,4-tri-

azol o[ 4, 3- 1APWr2080/H2PHe (" A35") ESI 399; PCT/EP2009/003675
253- { 315- ( 3- net hoxypr opoxy) pyri m di n- 2-y§lLbenzyl}-6-(1- met hyl - 1H pyra
zol -4-y1)- 1,2,4-triazol o[ 4, 3-1Apyri dazine ("A36") ESI 457; WO
2009/ 152920PCT1EP20091003675 - 83 -

3-(3-{5-[2-(4-nethyl pi perazin-1-ypethoxy]lpyrim din-2-yl }benzyl)-6-(1-

met hyl 1H pyr pZ#254- y[B3-(Riflapem-{3-{2aomeftiaylBipergain-1 edipynmnidinAR 7" ) 435I
511; 10 15 A3B") 2—yﬂpl(|en3ﬁ}gm2sfhy )-é-metthyef-1,2,4—tr|azolo[4,3-b]-

pyridazine

10 Fd

15 Example 12

The preparation of 3-{[3-(5-bromopyrimidin-2-yl)phenyl]difluoromethyl}-6-
methyl-1,2,4-triazolo[4,3-b]pyridazine ("A27") is carried out analogously to the

20 following scheme

25

30

35



253- acet oxypropoxy derivative and hydrolysis of the ester using

sodi um hydrox- ide/nethanol); ("A40"). WO

2009/ 152920P8T FP20BN003675 - 84 - Exanple 14 The FCIFAREO108670f
3-(di fl uoro- (345- ( 1- net hyl pi peri di n- 4- yyget hoxy) pyrl m di n52-yl i phenyl
}methyl)-6-methyl-1,2,4-triazol o[ 4, 3-b] pyridazine ("A41") is carried
out anal ogously to the fol I owi ng schene 1.109 p1(0.55 nmol) of

di i sopropyl azodicarboxylate are slowy added 25dropw se wth
stirring to a suspensian of 1 S 0 nrﬁ?sz(PB'fa)Z {3- 5

[ di fluoro(6-nethy -tmﬁ ] pyr Q:ﬁimn,B/QTen%l}p
yrim di n-5-ol- 0> %0 rt- bygeyl

4- hydr oxynet hyl pi peFi di ne-1- car boxyl ate armcl44 ng (0.55° ﬁm)l)

tri phenyl phosphine in 1 mM of THF, and the reaction m xture is .
stirredd at roomtenperature for 18 hours. The 30 reaction m xture is
diluted with 2- propanol and cooled to OC. The resultant precipitate

is filtered of flyimy suction, washed w th 2-propanol and drigd in
vacuo: tert-butyll 0 HC(OMe),

4- (2-{31di f I uor 0 thyl g o[ 4, 3-b}pyri dag Na

yl ) met hyl ] phe | n-5- ¥l “h) pi peﬁ'f’t "Ale- 1- caFlfonf | a g)(s
bei ge 35crystal g ' %“I ?552. WD 2009/1 PCT/'2P2009/ 003675 - 85 - 2r

Asolutlon of s of parafornaldehydelnlm of formc acid is

stirred®at 8oc tf)l(%nel hour, cooled to roomtenperature and then added
dropwi se to a S\uaggnenm on, kept at 80C, of 195 ng (0.353 nmol) of
tert- butyl

4-(2-{3-[difluoro(6-methyl-1,2,4-triazol o[ 4, 3: b] yrlda2|n3yl)nethyl

]- 5 phenyllp di_ns 5-yl oxyne hyl)plperldlﬁé1 -car bo in1l

of di oxane. Tﬁ%”éﬂéag?? n m% | s stirre -N80C forLl%,?Nl ) .N\‘Fﬁg
reaction m xture s todl &g te Fed i 4di
chl ori d® sol utmeimneind 1. 7' nf fof 50 di um bwadoloxi de sol U6
added. The organic phase is 10separat ed of f 130 i ed over sodi ufi
sul fate and evaporated. The residue is

O

1. 29.4 g (300 mmol) of potassium acetate are added to a solution, kept
20 under nitrogen, of 27.9 g (100 mmol) of ethyl (3-bromophenyl)difluoroacetate
(prepared in accordance with WO2007/014454) and 31.7 g (125 mmol) of
bis(pinacolato)diboron in 200 mi of THF, and the mixture is heated to 80°C.
2.11 g (3.00 mmol) of bis(triphenylphosphine)palladium(ll) chloride are then
25 added, and the mixture is stirred at 90°C for 42 hours. The reaction mixture
is cooled to room temperature, and saturated sodium chloride solution is
added. The organic phase is separated off, dried over sodium sulfate and
evaporated: crude ethyl difluoro-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenyl]acetate (ESI 327) as orange-brown oil, which is employed in the

30
subsequent reaction without further purification.

2. A solution of 21 g (198 mmol) of sodium carbonate in 100 ml of water is
added to a solution, kept under nitrogen, of 54.7 g (about 99 mmol) of ethyl
35 difluoro-[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllacetate in

100 mi of toluene and 200 ml of ethanol, and the mixture is heated to 80°C.



purified by preparative HPLC

3-(difluoro-{315-(1-net hyl pi peridi n-4-yl - met hoxy) pyri m di n- 2-yl ] pheny
fl met hyl) - 6- N HPPARIA 4-tri azol o] 4, 3-b] pyri -dazi ne, tr iPONER20MROIEE e
as colourless crystals; ESI 466; 151H N¥R.(d6-DVB0): 6 [ppm = 1.53
(m 2H, 2.01 (m 2H), 2.07 (m 1H), 2.57 (s, 3H), 2.78 (s, 3H), 2.99
(m 2H), 3.49 (m 2H), 4.12 (d, J = 5.9 Hz, 2H), 7.44 (d, J = 9.6 Hz,
1H, 7.71 (t, J =7.8 Hz, 1H), 7.79 (d, J = 7.8 Hz, 1H), 8.40 (d, J =
9.6 Hz, 1H), 38.%g ({9 m‘rno])bf@ -omatBhiod@einidine, aricHj ,398 6098 snmakiof bis-
9.49 (bs, 1H), |£e I ﬁ,gn?ﬁ'l I, chl the reaction
3- (di f I uor o- {%PEE(YP Wﬁ]%@??'&f’?{ Y OYPHEE 6% 1 P andthe ¢
phenyf | nmet hylnﬁnx@né is S®iey bt 6t NUhA&Ritrdg¥A orleE hduls’ TABEAEHbrMBmMBIMY ik
dazi ne ("A42") NN 7N /NN 30 35 i s obtained

anal ogqusl y WQPDW%EHQWWIWMWQQRJWGM satyatgdcspdien ehdengemsolu-

th di~chl t / S
\(Md6 DN'BO) O”?FSH ‘ri‘rﬁé'% g%ﬂggéﬁ\%;ﬁﬂ% %sana%trégag%ﬁ %m?eg?wnﬁ'gf@% -
2H), 2.15 (snoBtd(5- Bro?ﬁoﬁyhmldhn-Z—M) heny!Rlifluordadéiid &cid A)beide Ofystdls; j=S)
5.5 Hz, WD 2009/ 152920PCT1EP20091003675 - 8 - 2H), 7.70 (t, J =
.8 Hz, 1H), 32968%m 2H), 8.11 (s, 1H), 8.47 (m 3H), 8.67 (s, 2H),
.73 (s, 1H). Exanple 15 The preparation of
-(4-{313-(5-bromopyri mdin-2-yCoenzyl]-1,2,4-triazol o[ 4, 3- b] pyri dazi
6_
-2
("A

DNOO\III

| Y8y r azdln é.nadp@&mprﬂpa@éﬁm%t)arta@fr@n(rne{r&l [B, 5,—5r,®tét;drpghhym d

Ob | t 4. 3 i dazj n- 6- | th
ey iAo B b rbBElse Adhith s BiadRe ieserdBstas g
(9.09 mol ) %thlj Anéd. et@ﬁémyéa@ 119%-21&(9607)6%,1&1 4 (4,4,5,5- 30

tetramet hyl- 1, 3, 2- di oxabor ol ah-2- 1H-pyrdzdl'e (prepared by

n

reaction of 0

4- (4, 4,5,5-tetrrret 1, 3, 2- di oxaborol an-2-y1) - 1H pyrazol e and 2-(2-
br onoetlPoxy) tHa T atyd 'o Wi th caesium carbonate in acetonitrile)
and 4.25 g (20.0 mmol) Olg)ot assi um phosphate tri hydrate are added
to a 35solution of 2. 40 g (100 mol ) of 3-chloro-6-iodopyridazine in

12 m of 1 2% ALORIRPMRIERNS ) dRGnyiRRENE 3Bk RHSRSYBLRT21 T A%RERd to

80C under ni tr

20 3. 15.2 ml of trimethyl orthoformate and 1.8 ml of conc. sulfuric acid are
added to a suspension of 15.2 g (46.2 mmol) of 3-(5-bromopyrimidin-2-yl)-
phenyl]difluoroacetic acid in 45 ml of methanol, and the mixture is stirred at
35°C for 24 hours. Water is added to the reaction mixture. The resultant

precipitate is filtered off with suction, washed with water and dried in

25

vacuo: methyl [3-(5-bromopyrimidin-2-yl)phenyl]difluoroacetate as beige

crystals; ES| 343/345.

The following is prepared analogously:
30

O
“‘oﬂ\/g\m'j\
N g,

35 4 Asuspension of 12.1 g (35.2 mmol) of methyl [3~(5-bromopyrimidin-

2-ylyphenylldiflucroacetate in 140 ml of methanol is warmed to 45°C, and



WD 2009/ 152920PCT/ EP2009/ 003675 - 87 - gen and with stirring, and 210
ng (0.30 nmmol ) of bis(triphenyl phosphine)- palladiun{ll) chloride are
added. The rWAXAPYK2M0ture is stirred at 80C for 18 hoWCIEPIHI/003675
m xture is allowed to cool to roomtenpggature, and 60 nl of 5water
and 30 m of dichloromethane are added. The organic phase is
separated off, washed wth water, dried over sodiumsulfate and
evapor at ed:

3- chl or o- 6- { 8-372m{ { B1& ammel) ophydmzmiym dygyadids ale adfed.rAgislar sollippyr i
d b
0 e} Bk’ figh Uelals ko PlRte  ARr tie RARABR iRk had 5%En?
pyran- 2- yl oxglieedut h51EHOY T B Aolrsd wetemiy rdddiad the precipftate Bffiltered off
[ 3-(5-bronopyrinm din-2-yl)phenyl ] acet ohydrazi de and _54 ng (0.33 mmol )
of pot assi umMithusion was fF'H W V@"BDE‘B%‘F*@FH” Naswed3t(s- hremoeyrlmémm ng
whi ch I d

-~ ¢ eag @?h‘ényﬁﬁhc%afc@{ }h@%m%wmeh@qérgrseES%%ﬁgpmm er

reflux for 2 urs hen c room tenpe ure

resul tant pr &diNiRatde-DMSO) B@de] oiL.58(1id) 28 cTi7dN(t, hagh@tizwiHi, 7.78
acetone and [ j

i ed va X
(4 (3150 (s b HEnT <8 52,8 558 1 11D, .58 Fadth o} 43 3By P dhz
i n-6- yI}pyra&gg -dyyypet hanol as browni sh crystals; ESI 477/479;, mp.
237-239C. 20 8 p1(1.26 mml) of a 2 M solution of
trimet APl al um n| umin tol uene and 50 rrg (0.04 nmmol ) of

tetrakis(triphe hosphi n al,l ad e added to a solu .of 300
g (0163, ol HOgPIONQG Y BReRAes A BIG RS hperatie 7bE)
25benzyl] -1, 2, 4-triazglq[ 4, 3-b] pyri dazi n-6-yl | pyrazol - 1-yDet hanol in
6 M of THF, and f ure is heated at the boil for 16 hours. The
reaction m xtid g1 s cba R, room tenperature, nethanol is added,
and the m xtureHs evaporated]| The residue is chromatographed on a
silical§el colum w th 30di oBronet hane/ met hanol as el uent:

2- (4-{313-(5-net hyl pyrimdin-2-y1)-

benzyl]-1, 2, B9 bmoz@\rmnmilrb?n&mh@ay!ﬂaﬂe@owqrwd@zEBJ 307/80nhEmp| 2285
col ourl ess c& i;@ ESI 413; mp. 204-206C;, 1H NWMR (d6-DMSO): 5
[ppmM = 2.31 )(" , 3H), 3.78 (m 2H), 4.22 (t, J = 5.5 Hz, 2H), 4.63
(s, 2H), 4.95 (bs, 1H) 746(t J = 7.7 Hz, 1H) 756(d J 35 =7.9
Hz, 1H), 7.69 (d, J = 8.31 (d, J = 9.8 Hz,
1H), 8281 (b§; 19)50!@@20?%00 mg{??'@;rrmol@ of 32qtbloro @@ethylpyndazme and

2009/ 152920P§H0E5 %998/ rﬂ%W& [3-(§§Jromp B%H%R-'é?ﬁ ﬂ%nyﬂafﬂﬁoroacetohydra—
zide in 28 ml of 1-butanol is heated at 130°C for 18 hours. The reaction

mixture is cooled to room temperature. The resultant precipitate is filtered

o5 off with suction, washed with 2-propanol and dried in vacuo: 3-{[3-(5-
bromopyrimidin-2-yl)phenyl]difluoromethyl}-6-methyl-1,2 4-triazolo[4,3-b]-
pyridazine as grey crystals; ES| 417/419;

"H-NMR (ds-DMSO): & [ppm] = 2.64 (s, 3H), 7.51 (d, J = 9.6 Hz, 1H), 7.82
(t, J=7.8 Hz, 1H), 7.95 (d, J = 7.8 Hz, 1H), 8.46 (d, J = 9.3 Hz, 1H), 8.63

30 (d,J=7.9Hz 1H), 8.76 (bs, 1H), 9.19 (s, 2H).
The following are likewise prepared by this method:

35 3-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-tri-
azolo[4,3-b]pyridazine ("A1") and



Met kinase inhibition Table 1 Conmpound No. 1C50 (enzyne) | C50 (cell)

"Al" AA A AA"A3" AA AB AA A
WO 2009/152926 PCT/EP2009/003675

-79 -

3-{[3-(5-bromopyrimidin-2-yl}phenyl]difluocromethyl}-6-(1-methyl-1H-pyrazol-4-
yl)-1,2,4-triazolo[4,3-b]pyridazine ("A3").

5 Example 13
The preparation of 3-(difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yi]-
phenyl}methyl)-6-methyl-1,2,4-triazolo[4,3-b]pyridazine ("A28") is carried out
analogously to the following scheme

10

Br o) O
= ,—-N‘ ’ﬁ B_B'
N N BB,
/@,/ \ O )
N N
15 F}\d\ 1. PACL(PPh,), KOAc, THF, 80°C

2. Sodium perborate, H,0

Ho— N~ o ~N
\\/O /(\F—N\ A}S k/O
N N
20 > SN~ .
PPh,/DIAD
THF Fe

1. 827 mg (8.43 mmol) of potassium acetate are added to a solution, kept

25

under nitrogen, of 1.17 g (2.81 mmol) of 3-{[3-(5-bromopyrimidin-2-yl)phenyl]-

difluoromethyl}-6-methyl-1,2,4-triazolo[4,3-b]pyridazine and 892 mg

(3.51 mmol) of bis(pinacolato)diboron in 6 ml of THF, and the mixture is
30 heated to 80°C. 30 mg (0.056 mmoal) of bis(triphenylphosphine)palladium(ll)
chloride are then added, and the reaction mixture is stirred at 80°C for 18
hours. The reaction mixture is cooled to rcom temperature, filtered and rinsed
with a little THF. 10 ml of water and 476 mg (3.09 mmol) of sodium perborate
tetrahydrate are added to the filtrate, and the mixture is stirred at room tempe-

35
rature for 18 hours. The reaction mixture is acidified using 1 N HCI, and the
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THF is removed in vacuo. The resultant precipitate is filtered off with suction,
washed with water and dried in vacuo: 2-{3-[difluoro(6-methyl-1,2,4-triazolo-
[4,3-b]pyridazin-3-yl)methyl]phenyl}pyrimidin-5-ol as brown crystals; ES| 355.

The following are prepared analogously:

N __OH
S NS
—N ] N N
=
FF

2-(3-{difluoro-[6-(1-methyl-1H-pyrazol-4-yl}-1,2 4-triazolo[4,3-b]pyridazin-3-
yllmethyl}phenyl)pyrimidin-5-ol ("A29"); colourless crystals, ESI 421;

2-{3-[6-(1-methyl-1H-pyrazol-4-yl)-1,2 4-triazolo[4, 3-b]pyridazin-3-yl-
methyl]phenyl}pyrimidin-5-ol ("A30"); colourless crystals, ESI 385.

2. 119 pl (0.60 mmol) of diisopropy! azodicarboxylate are slowly added
dropwise with stirring to a suspension of 177 mg (0.50 mmol) of 2-{3-[difluoro-
(6-methyl-1,2 4-triazolo[4,3-b]pyridazin-3-yl)methyljphenyl}pyrimidin-5-ol,

80.4 pl (0.65 mmol) of 2-morpholinoethanol and 157 mg (0.60 mmol) of
triphenylphosphine in 1 ml of THF. The resuitant solution is stirred at room
temperature for 18 hours. The reaction mixture is evaporated and chromato-
graphed on a silica-gel column with dichloromethane/methanol as eluent:
3-(difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yljphenylimethyl)-6-
methyl-1,2,4-triazolo[4,3-b]pyridazine as colourless crystals; ESI 468;
"H-NMR (ds-DMSO): 8 [ppm] = 2.51 (m, 4H), 2.57 (s, 3H), 2.75 (t, J = 5.4 Hz,
2H), 3.58 (m, 4H), 4.33 (t, J=54 Hz, 2H), 744 (d, J= 9.5 Hz, 1H), 7.70 (t, J =
7.8Hz, 1H),7.79 (d,J=7.6 Hz, 1H), 8.39 (d, J = 9.5 Hz, 1H), 8.51 (d, J =



A A"A20" A A"A21" A A"A22" A A"A23" A A"A24" A A"A25" A A

"A26" A A"A27" A A
WO 2009/152920 PCT/EP2005/003675

-81-

7.7 Hz, 1H), 8.63 (bs, 1H), 8.69 (s, 2H).

The following are prepared analogously

5

3-(difluoro-{3-[5-(2-methoxyethoxy)pyrimidin-2-yljphenyl}methyl)-6-(1-methyl-

1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine ("A31")

I\\I/ // NN _N\N
- O
10 /N N 7 N?\/”/ ~ "o
F N
. N

ESI 479;

15

2-[2-(3-{difluoro-[6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazin-3-
yllmethyl}phenyl)pyrimidin-5-yloxy]ethanol ("A32") (via the 2-acetoxyethoxy

derivative and hydrolysis of the ester using sodium hydroxide/methanol)

20 7NN
NN NN
- 0
F N
N

F
25
ESI 465;
3-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl]benzyl[}-6-(1-methyl-1H-pyrazol-4-yl)-
1,2,4-triazolo[4,3-b]pyridazine ("A33")
30
N N =N

}

/ . |
NS
N

35
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ESI 443;

2-(2-{3-[6-(1-methyl-1H-pyrazol-4-yl}-1,2,4-triazolo[4,3-b]pyridazin-3-yImethyl]-
pheny}pyrimidin-5-yloxy)ethanol ("A34") {via the 2-acetoxyethoxy derivative
and hydrolysis of the ester using sodium hydroxide/methanol)

—

—N
N< 2

\
\ —N N O
/N / N - Np)/ \/\OH
=

N

ESI 429;

3-[3-(5-methoxypyrimidin-2-yl)benzyl]-6-(1-methyl-1H-pyrazol-4-yl)-1,2 4-tri-
azolo[4,3-b]pyridazine ("A35")

—

—N
S

N/ N—N N NESN O
/ |

N

N

ESI 399;

3-{3-[5-(3-methoxypropoxy)pyrimidin-2-yllbenzy{}-6-(1-methyl-1H-pyrazol-4-yl)-
1,2 4-triazolo[4,3-b]pyridazine ("A36")

—N
VN

N [ NN ij/o\/\/o\
|
N

ESI 457,
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nM- 0,1 jiM=A0,111M-10 p.M= B > 10= C 25 30 WO
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3-(3-{5-[2-(4-methylpiperazin-1-yl}ethoxy]pyrimidin-2-yltbenzyl)-6-(1-methyl-
1H-pyrazol-4-yl)-1,2 4-triazolo[4,3-b]pyridazine ("A37"}

N N _N\
N / N—N 2N

=~ O\/\

ESI 511;

T S
Xy N N
—N N N
\
N
'\'M:N\N
F

e

=
/ N
—

('A38;

/

NZ O ~OH
|
F N
("A39"), (via the

3-acetoxypropoxy derivative and hydrolysis of the ester using sodium hydrox-

ide/methanol);

/I\\I / N—N N NN NN
F > ]
N

("A40").



- 90 - The follow ng exanples relate to nmedi canents: 5 Exanple A
Injection vials A solution of 100 g of an active ingredient of the
formul a | an®W®20§%/65292 - sodi um hydr ogenphosphate i n 3 | PEA/EP2009/003675
bidistilled water is adjusted to pH 6.5840Qusing 2 N hydrochloric
acid, sterile filtered, transferred into injection vials, |yophilised
under sterile conditions and seal ed under sterile conditions. Each
injection vial contains 5 ng of active ingredient. 15Exanple B:
Supposi tori eExampletldre of 20 g of an active ingredient of the
formula | with 100 g of soya lecithin and 1400 g of cocoa butter is
mel ted, poured into noulds and 20al |l owed to cool. Each suppository

contains 20 Lve | t

s prepar ed frhreParbh A Sl B G Gy peiRlt i Aot sy
g of H2PO4 2-RjpH20y e tg)- @-nméthwaﬂ,lzmhazﬂzﬂ)[#l%]wddémﬂe §'Aef1") is carried
benzal KRoni um chl orjde in 940 m_of blg tilled water. The pHis

adj usted to @uUBanairgousl¥ tahefgligwings €up to 11 and sterilised by
irradiation. This solution can be used in the formof eye drops. 30
Exanpl e D. QG nt nent 500 ng of an active ingredient of the
formula | are mxed with 99.5 g of 35Vaseline under asep

condi tions. WD 2009/ 152920PCT/ EP2009/ 003675 - 91 - ?é

Tablets A m xture of 1 kg of active ingredi nt f the for Ia I, 4 kg
of |actlse, SW of potato starch, O™ talc 8ndy0.1 kg of

magnesi um st earfat e/¥Y pressed in aygon enti onal manner tq givye
tablets in such Nr t haty, Habl et contains 10 of ive

i ngredi ent. Exanple|F:. Dr gee‘g 10 Tabl ets are pressed anal ogously to
Exanpl e E and subSgq ¥ ~si6at ed i nPRhsvent i onal manner W@ th a
coating of sucrose, o starch, té@fic, tragacanth and dye /

"’ ﬁ)
paraformaldehyde = -—‘N-N
S N~
formic acid N N
dioxane F N
80°C F

1. 109 pl (0.55 mmol) of diisopropyl azodicarboxylate are slowly added

Y

20

25 dropwise with stirring to a suspension of 177 mg (0.50 mmol) of 2-{3-
[difluoro(6-methyl-1,2,4-triazolo[4,3-b]pyridazin-3-y)methyl]phenyl}pyrimi-
din-5-ol, 129 mg (0.60 mmol) of tert-butyl 4-hydroxymethylpiperidine-1-
carboxylate and 144 mg (0.55 mmol) of triphenylphosphine in 1 ml of THF,
and the reaction mixture is stirred at room temperature for 18 hours. The

30 reaction mixture is diluted with 2-propanol and cooled to 0°C. The resultant
precipitate is filtered off with suction, washed with 2-propanol and dried in
vacuo: tert-butyl 4-(2-{3-[difluoro-(6-methyl-1,2,4-triazolo[4,3-b]pyridazin-3-
yhmethyljphenyl}pyrimidin-5-yloxymethyl)piperidine-1-carboxylate as beige

35 crystals; ESI 552.



15 Exanpl e G Capsul es 2 kg of active ingredient of the formula I
are introduced into hard gel ati ne 20capsul es in a conventional nmanner
I n such a waWQ28%1838¥%h capsul e con- tains 20 ng of theP&ETEPR/003675
i ngredi ent. Exanple H: Ampoul es 25A solggion of 1 kg of active
ingredient of the fornula | in 60 1 of bidistilled water is sterile
filtered, transferred into anpoul es, |yophilised under sterile

condi tions and seal ed under sterile conditions. Each anpoul e contai ns
10 nmg of active Ar@i@tmrenizwmom:aﬁnmaa@wenm BP0 gminagdds - 92

A T
15N, CN, |s§%|é%%en§185%t A0S0 265 193N 2383 nwhl) Bhtertdet ,
_[ O(R5) 2bN( R5) nHet c& ) 2] N C( R5) 2] Het ,

R
S[ O R5) 2] N( Re}Y) 43%%ég)fmprqﬁrr@@thw ﬂsﬂ@(lag@lq) hB)szdazm- -ylmethyl]-

NRCH o Fo) BB PP RO SRR s n lptdpsane

CONRS[ C( R5) 2]TNeREa&tioroRaieGe Riyi2H, 4t80°CGoHES hour< e 2I88on hikdueaish,
i ndependent|ly of one another, denate H, F or A, together also denote
al kyl ene haviFagles-g reon) igmperature, THF, saturated sodiunt chloride solution and
1.7 ml of 50% sodium hydroxide solution are added. The organic phase is
10 separated off, dried over sodium sulfate and evaporated. The residue is
purified by preparative HPLC: 3-(difluoro-{3-[5-(1-methylpiperidin-4-yl-
methoxy)pyrimidin-2-yl]phenyl}methyl)-6-methyl-1,2,4-triazolo[4,3-b]pyri-
dazine, trifluoroacetate as colourless crystals; ESI 466;
15 "H-NMR (dg-DMSO): & [ppm] = 1.53 (m, 2H), 2.01 (m, 2H), 2.07 (m, 1H),
2.57 (s, 3H), 2.78 (s, 3H), 2.99 (m, 2H), 3.49 (m, 2H), 4.12 (d, J = 5.9 Hz,
2H), 744 (d, J=9.6 Hz, 1H),7.71 (t, J=7.8 Hz, 1H), 7.79 (d, J = 7.8 Hz,
1H), 8.40 (d, J = 9.6 Hz, 1H), 8.51 (d, J = 7.8 Hz, 1H), 8.63 (bs, 1H), 8.69
20 (s, 2H), 9.49 (bs, 1H).
The compound 3-(difluoro-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
phenylimethyl)-6-(1-methyl-1H-pyrazol-4-yl}-1,2,4-triazolo[4,3-b]pyridazine
("A42M

25 _— P
N7 N _h{ N
g 0

30
is obtained analogously (purification by chromatography on a silica-gel column

with dichloromethane/methanol); colourless crystais, ESI 532;
'H-NMR (de-DMSO): 8 [ppm] = 1.32 (m, 2H), 1.74 (m, 3H), 1.85 (t, J = 11 Hz,

a5 2H), 2.15 (s, 3H), 2.78 (d, J = 11 Hz, 2H), 3.91 (s, 3H), 4.06 (d, J = 5.5 Hz,



Rddenotes H, A or Hal, R5denotes H or A, Adenotes unbranched or
branched al kyl having 1-10 C 30atons, in which 1-7 H atons may be
repl aced by W9 20p9/152§20and/ or Br, PC&WW/WW’S
whi ch one or two CH2 groups nay be replgged 35by 0, NH, S, SO SO
and/ or CH=CH groups, WD 2009/ 152920PCT/ EP2009/ 003675 - 93 - cyclic
al kyl having 3-7 C atons, Ardenotes phenyl, naphthyl or biphenyl,
each of which is unsubstituted or nono-, di- or trisubstituted b
thl, A SORSZHNREN! JorE,8 NepTHIN, SoGDRBH), GOkl k) T, RE00R, SNRSHDD 6
02N( R5) 2 angf_lg8 (@,‘“@ Het denotes a nono-, bi- or tricyclic

sat urat ed, uns&turat'ed or aromatic heterocycle having 1 to 4 N, O
and/or S atons, which nmay be unsubstituted or nono-, di- or
10trisubstituted by Hal, A OR5, N(R5)2, SR5, NO2, CN, COORS5,
CON( R5L2, NREXRPI&®RESH2A  SO2N(R5) 2, S(0)mA, CO Heti, Heti,
[C(R5)Z],N(R5)2, [C(R5)2],Hetl , O[C(R5)2] N(R5)2, O[C(R5)2], Het1,
NHCOOA, 15NHCON( R5) 2, NHCOJ C(R5) 2] N(R5) 2, NHCOJ C(R5) 2] - Het 1,
NHCONH[ C( R5) -
OO L F53 Zi’hgﬁéiﬁr%ﬂohﬂd@@%ﬁmrﬁ%dpyﬂ nf# @gﬁ%ﬁﬂﬂ&‘(ﬂﬁolo
(carbonyl oxlAgewipyriztzmin-6 alinytaze-A-yhetanad ( f-‘é’f%haud 2t @3St Grvethyil-e

having 1 to 0

i subst |t ut BV 2ARE e A fiRole Ly Rl YBRYff 1-vhetnanol
Hal dendPes F("AQYY) iBreadiied oulamalegeusty tdthelfclibwihg slenretes 1, 2, 3 or
4, and pharnmaceutically usable salts, tautonmers and stereoi soners

thereof, including mxtures thereof in all ratios. 30

(O/\ro\/\N 0 — Pd(PPh,),Cl,

N I—O—-Cl

15 N= Q N—-N K3PO4
DME

oo |

N HO\/\N}/F»_:N
20 N= N‘N /N N/TBF
s

potassium icdide N "A43"
butanol

reflux

Me Al = N
> HO~NN NN
25 Pd(FPh,}, N"‘ N 2 hi /j/
THF/toluene N/
IIA44"

1. 2.93 g (9.09 mmol) of 1-[2-(tetrahydropyran-2-yloxy)ethyl]-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yi)-1H-pyrazole (prepared by reaction of
4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 2-(2-

bromoethoxy)tetrahydropyran with caesium carbonate in acetonitrile) and

30

4.25 g (20.0 mmol) of tripotassium phosphate trihydrate are added to a
35 solution of 2.40 g (10.0 mmol) of 3-chloro-6-iodopyridazine in 12 mi of 1,2-

dimethoxyethane. The resultant suspension is heated to 80°C under nitro-



2. Compounds according to Caim1l in which R2denotes H, OH QA

O[ C(R5) 2] OR5, Hal, Het, 1C(R5)21,1-let or O[C (R5)2] n Het, and

phar maceut i cH 3p0UEEM0e sal ts, tautoners and st er eoi SomMBES/ERZ009/003675

thereof, including m xtures thereof ingl ratios. WO

2009/ 152920PCT/ EP2009/ 003675 - 94 - 3. Conpounds according to Claiml
or 2 in which Ardenotes phenyl which is nono-, di- or trisubstituted

by Hal and/or CN, 5and pharnaceuti cal l@/ usable salts, tautoners and
st er eoi soner genlaadewith) stimigpuandg 10ima (©.89 romehertbis (Eripdienyldiospbinelt.

Corpeunds 2c a8 PP el B Reoh e A dPRS SR

phar maceut i caBlhbuws AtHeemdalitesis dll@uk@ﬁer&o&f&ro%hef@ﬁp@@msahbﬁmﬂfof
i ncluding mxtures thereof in all rati npounds

accordi_ng t oWater ad 3@ %ﬂl@@pﬁpthame aﬁe afdedh Tlfmmémﬁ Rlasg isand

har mae
el uding. m SreaalP Rt uaRhodwih WAEr oo BLATL NI hd ARliERe.
one or nore tdd: G-ehlom- 6-{5—[24(tei\irahqdr@memogeemwl]a}bbydazot—myd}pbmjad
furanyl, pyrrolyl, oxazol [

I SOX |, oxadiazolyl, pyrazolyl,
i m dazol yl, €WFAA %’?&‘I’W’a%ﬂib? "%%&ﬁ%g pyrazinyl, pyridinyl or
pyri m di nyI where the radicals may al so be nono-,
di- or tri substit ut ed by 25Hal, [C(R5)2],0R5 and/or A, or phenyl
whi ch 18 non@:-, Aisuspensiohafdis®2 guBes mndkaof Jnetlooo-66N-[@x(tetrahydro-

pyran-2-yloxy)ethyl]-1H-pyrazol-4-yl}pyridazine, 1.00 g of [3-(5-bromo-
pyrimidin-2-yl)phenyl]acetohydrazide and 54 mg (0.33 mmol) of potassium
iodide in 18 ml of 1-butanol is heated to reflux, during which a clear solu-
15 tion forms. The reaction mixture is kept under reflux for 20 hours and then
cooled to room temperature. The resultant precipitate is filtered off with
suction, washed with acetone and dried in vacuo: 2-(4-{3-[3-(5-bromopyri-
midin-2-yl)benzyl]-1,2,4-triazolo[4,3-b]pyridazin-6-yl}pyrazol-1-yl)ethanol as
o0 brownish crystals; ESI 477/479; m.p. 237-239°C.
3. 630 pl (1.26 mmol) of a 2 M solution of trimethylaluminium in toluene
and 50 mg (0.04 mmol) of tetrakis(triphenylphosphine)palladium are added
to a solution of 300 mg (0.63 mmol) of 2-(4-{3-[3-(5-bromopyrimidin-2-yl}-
25 benzyl]-1,2,4-triazolo[4,3-b]pyridazin-6-yl}pyrazol-1-yl)ethanol in 6 ml of
THF, and the mixture is heated at the boil for 16 hours. The reaction mix-
ture is cooled to room temperature, methanol is added, and the mixture is
evaporated. The residue is chromatographed on a silica-gel column with
30 dichloromethane/methanol as eluent: 2-(4-{3-[3-(5-methylpyrimidin-2-yl)-
benzyl]-1,2,4-triazolo[4,3-b]pyridazin-6-yl}pyrazol-1-yl)ethanol as colourless
crystals; ESI 413; m.p. 204-206°C,;
'H-NMR (ds-DMSO): & [ppm] = 2.31 (s, 3H), 3.78 (m, 2H), 4.22 (t, J =
5.5 Hz, 2H), 4.63 (s, 2H), 4.95 (bs, 1H), 746 {t, J=7.7 Hz, 1H), 7.56 (d, J
=7.9Hz, 1H), 7.69 (d, J = 9.8 Hz, 1H), 8.23 (m, 2H), 8.31 (d, J = 9.8 Hz,
1H), 8.51 (bs, 1H), 8.52 (s, 1H), 8.74 (s, 2H). '

35



30A, and pharmaceutically usable salts, tautoners and stereoisoners
thereof, including m xtures thereof in all ratios. WO

2009/ 152920PEDIEPZBR®I003675 - 95 - unsubstituted or noRET/EPE)0I/0¢4675
trisubstituted by A, [C(R5)2],0R5 and/ogg[C(R5)2],Hel1l , and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios. 5 8. Conpounds according to
one or nore of Clains 1-7 in which Hetdenotes piperidinyl,
pyrrolidinyl, norpholinyl, piperazinyl, oxa- zolidinyl, pyrazolyl,
pyridinyl, pyrimdinyl, furyl, thienyl, oxa- 10 zolyl, oxadi azolyl,

i mdazolyl, pyrrolyl, isoxazolyl or imdazolidinyl, where the

radi cal s may al so be nono- or disubstituted by A, [C(R5) 2], 0R5 and/ or
[ C(R5) 2] Het 1 ) and pharmaceutically usable salts,

taut oners anRhafeacelpgisabdatalst her eof, incl uding ni xtures thereof in
all ratios. 9. Conpounds according to one or nore of Clainms 1-8 in
whi ch Heti denotes piperidinyl, pyrrolidinyl, norpholinyl,

pi per azi nyl , Met&inagelinbibitidn or i m dazolidinyl, where the radicals may
al so be 20 mpno- or disubstituted by =0 and/or A, and
pharnaceuticaﬁPV'hsable salts, tautoners and stereoisoners thereof,

including n1KIéH¢Eb AEqf in.qb& rarrgs. 45ﬁgg—tbwpdunds accordi ng
0O one or nmofe O ainms [1-9 in which Ridenotes Ar, Het or A
R2denofl@s H,| OH, OA, O[ C(|R5) Zpn0mE) Hall, Het(cel)[ C(R5) 2] Het or
O[ C(R5) 2] , Hel;30R3#"R3 &g, T ngepemnderitiy of ,onme anpt her, denote H,
F or A together also denote al kyl ene having 2-5 C atons,
"AZ2" A
"A3" A A
"A3a" A A
15 "A4" A B
"A5" A A
"AB" A B
"AT" A A
20 "AB" A A
"AQ" A A
"A11" A A
"A12" A A
"A16" A A
25 "A1T" A A
"A18"
"A19" A A
"A20" A A
30 "A21" A A
"A22" A A
"A23" A A
"A24" A A
"A25" A A
35 "A26" A A
"A2T" A A




R4ddenotes H, R5denotes H or A, Adenotes unbranched or branched al kyl
having 1-6 C 35 atons, WD 2009/ 152920PCT/ EP2009/ 003675 - 96 -
Ardenot es ph®}3009k3283 i s nono-, di- or trisubstituted BETHAROWRAOTBT
CN, Hetdenotes a nonocyclic saturated,.ggsaturated or aromatic

het erocycle having 1 to 4 N, 0 and/or S atons, which nay be
unsubstituted or nono-, di- or trisubstituted by A [C(R5)2]nOR5

and/or [C(R5).2].kletl , Hetidenotes piperidinyl, pyrrolidinyl,
mor phol i nyl , | pi pet8 nyl ,| oxazol i di nyl jor im &azolidinyl, where the
radi cal s may = O-—"or—drsubstituted by =0—and/ or A,
Hal denotes F._C_, Br or 1, denotes 1, 4, 3 or 4, and|{pharmaceutically
usabl e salts] tautAd®rs and stereoi somgrs theBeof, including m xtures
t hereof in afrt——rat ':_Hh. ti—Conpounds—agcordingto€aim 1, sel ected
fromthe grouyp NO.” Structure and/or ngne "A "
3-[3-(5-Bronppyri tA3d'n- 2-iyl ) benzy1] - 6- (|1- net hpl - 1H-
IIA331I B
"A34" A
"A35" A
10 A36 A
I1A37ll A
"A41" A A
"A42" A
"A43" A A
15 ||A44|r A
ICs0: 1RM-0,1pM=A
0,1uM-10uM =B
20 > 10 pM = C
25
30

35



pyrazol -4-yl1)-1,2,4-triazol o[ 4, 3-b] pyri dazine "AZ

6- (1- Met hyl1- 1H- pyrazol - 4-y1)-3-(3-{511-(2-pyrrolidin-1-yl-

et hyl ) - 1H py W&ZSDP/152930] pyri m di n- 2-yl | benzyl) -1, 2, 4- PCT/EP2009/003675
triazol o[ 4, 3-b] pyri dazi ne - 90 -

34[ 3- (5- Bronmopyri m di n- 2-yl ) phenyl ] di f 1 uor omet hyll 6-(1- nethyl-I

H pyrazol -4-y1)-1,2,4-triazol o[ 4, 3- b] pyri dazi ne "A3a"

3-(34[ 3-(5- Brom)pyrl m di n- 2-yl )phenyl ] di f1 uoronet hyl) -
1,2,4-triazol o[ 4, 3-b] pyridazi n-6-yCbenzonitrile "A4" Br , +N N,

The following examples relate to medicaments:

5
Example A: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains & mg of active ingredient.
15 Example B: Suppositories

A mixiure 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 inte moulds and
20 allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,

25 9.38 g of NaHoPO, - 2 H20, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1| and sterilised by irradiation. This
solution can be used in the form of eye drops.

30
Example D: Ointment

500 mg of an active ingredient of the formula I are mixed with 99.5 g of

35 Vaseline under aseptic conditions.



N1 O "A5" 3-{343-(5-Bronopyrimid

I n- 2-beenzyIVJ -1,2, 4-triazol o[ 4,3-b]- pyridazin-6-yl)benzonitrile -

97 -~ Br 1\ WQYI52920y N\ NF1110 "A8" N-----\\_NO - - - AQT/EPRPGS/003673 )
. -91-

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula I, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is

> pressed in a conventional manner to give fablets in such a way that each
tablet contains 10 mg of active ingredient.
Example F: Dragees
10
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.
15
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine
20 capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.
Example H: Ampoules

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

10 mg of active ingredient.

30

35



Meeefe-- - -0 -NVNNN 11, "A 0"
6- (1-Methyl- 1H pyr azol - 4-y0- 313- (5 nmor phol i n-4-yl -
pyri m di n- 2- Ma200%1529201 2 4-tri azol of 4, 3 b] pyri dazi ne " RCIVEPZGIORDIR/S N
\ Nle "A 2"
3-(Di fluoro-{345-(2-norpholin-4-yl ethoxy)pyrlmdln 2-y11-
phenyl } met hyl ) - 6- (1- net hyl -1 H pyrazol -4-y1)-1, 2, 4-
triazol o[ 4, 3-b] pyridazine - 98 - "A13" \ NNo---r-Co\
Patent Claims

1. Compounds of the formula |

5
R’ I
10
in which
R! denotes Ar, Het or A,
R denotes H, A, Hal, OR®, N(R%),, N=CR®N(R®),, SR®,
15 NO,, CN, COOR®, CON(R®)2, NR*COA, NR°SO,A,

SOzN(R®)2, S(O)mA, Het, {C(R*)2IN(R")z2, [C(R")zlHet,
O[C(R%)21N(R%)2, O[C(R®)zlHet, S[C(R®)2]N(R%)z,
S[C(R®)z].Het, -NRIC(R®):]:N(R%)2, -NRY[C(R®),].Het,
20 NHCON(R®)2, NHCONH[C(R®)2].N(R),,
NHCONH[C(R®);]-Het, NHCO[C(R®)2].N(R%)2,
NHCO[C(R®)2].Het, CON(R®),, CONRI[C(R®)2].N(R%).,
CONR’[C(R%),].Het, COHet or COA,

o5 R®, RY each, independently of one another, denote H, F or A,
together also denote alkylene having 2-5 C atoms,
R* denotes H, A or Hal,
R’ denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
30 atoms,

in which 1-7 H atoms may be replaced by OH, F, CI

and/or Br,

and/or in which one or two CH; groups may be replaced
35 by O, NH, S, SO, SO, and/or CH=CH groups,

or



n A14"

N 0 "Ale"

10

15

20

25

30

35

r\I'"NO .---r-

CO 11, "A15" N..." $ *---. 0--X-NrTh /O

\N \ NAF # "AI" N N

WO 2009/152920

Ar

Het

Het'

Hal
m

n

PCT/EP2009/003675
-03 -

cyclic alkyl having 3-7 C atoms,

denotfes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
OR?®, N(R%)z, SR®, NO,, CN, COOR®, CON(R%),,
NR’COA, NR*S0,A, SO:N(R%), and/or S(O)mA,
denotes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R®),, SR®, NO,, CN,
COOR?®, CON(R®),, NR°COA, NR®SO,A, SO.N(R®),,
S(O)mA, CO-Het', Het', [C(R®)21.N(R?), [C(R®)2].Het",
OIC(R®)2]aN(R%), O[C(R%)z]-Het', NHCOOA,
NHCON(R®)2, NHCOO[C(R®)2],N(R®)2, NHCOO[C(R®);].
Het', NHCONHIC(R®)21:.N(R®)2, NHCONHI[C(R®),],Het',
OCONH[C(R®)2].N(R%)2, OCONHI[C(R®)].Het!, CO-Het',
CHO, COA, =3, =NH, =NA and/or =0 {(carbonyl oxy-
gen),

denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =0 (carbonyl oxygen),
denotes F, Cl, Bror |,

denotes 0, 1 or 2,

denotes 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which
R?  denotes H, OH, OA, O[C(R®)],OR’, Hal, Het, -[C(R%],Het or
O[C(R")lnHet,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.



- 99 - "A18" . Br N N "A19"
3-{3-[Difluoro-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H pyrazol -
yl Tpyrim di nW2300y | )met hyl ] -1, 2, 4-triazol o[ 4, 3- b] - PCT/EP2009/003675
pyridazi n-6-yl }benzonitrile N, , N 10ilp4LNl F . "A20" pyrimd N.."
313-(3-{511-(2-Pyrrolid in-1-ylethyl)-1H pyrazol -4-yl]-
i n-2-yl }benzyl)-1,2,4-triazol o[ 4, 3-b] pyri dazi n-611] - benzon itrile
NIJN IS NA' i 11, "A21"

Compounds according o Claim 1 or 2 in which

Ar denotes phenyl which is mono-, di- or trisubstituted by Hal

and/or CN,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
A denotes unbranched or branched alkyl having 1-6 C atoms,
10 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
15 R* denotes H,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
20 R denotes thiazolyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxa-
zolyl, oxadiazolyl, pyrazolyl, imidazolyl, thiadiazolyl, pyri-
dazinyl, pyrazinyl, pyridinyl or pyrimidinyl,
where the radicals may also be mono-, di- or trisubstituted by
25 Hal, [C(R®)2].OR® and/or A,
or
phenyl which is mono-, di- or trisubstitﬁted by Hal and/or CN
or
30 A, |
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which

35
Het denotes a monocyclic saturated, unsaturated or aromatic het-

erocycle having 1 to 4 N, O and/or S atoms, which may be



3-[Difluoro-(3-{541

pyri mdin-2-yl}phenyOret hyl ] -6-nmethyl -1, 2, 4-tri azol o[ 4, 3- 1A-
-(2-pyrroli dvo2pes/12928y| ) - 1H- pyrazol - 4- A- pyri dazi ne | NPCWIEP2609003375
"A22"  6-(1-Methyl-1H pyrazol -4-y1)-311g§3-{5-[1-(2-pyrrolid in-1-yl-
et hyl)-1H pyrazol -4-yl]pyrimid in- 2 yl?phenyflethyl]-l, 2, 4-
triazolo[4,3-Npyrid azine N \ -- _ N 1111 "A23"
3-[3-(Difluoro-{3-[5-(4-nethyl pi pera2| n-1-yflpyrimdin-2-yl11-
phenyl } met hyl ) - 1, 2, 4- t unhaidustibited Drioh@yo-i daor tisibglitubedbg-A,nitril e

Por-MRN- o f NS e fd B8y, 1,0R® andlor [C(R%)zlHet',
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

5
8. Compounds according to one or more of Claims 1-7 in which
Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl, oxa-
10 zolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazoli-
dinyl, where the radicals may also be mono- or disubstituted
by A, [C(R®].OR® and/or [C(R%);].Het",
and pharmaceutically usable salts, tautomers and sterecisomers
15 thereof, including mixtures thereof in all ratios.
9. Compounds according to one or more of Claims 1-8 in which
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl or imidazolidinyl, where the radicals may also be
20 mono- or disubstituted by =0 and/or A,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
25 10. Compounds according to one or more of Claims 1-9 in which
R’ denotes Ar, Het or A,
R? denotes H, OH, OA, O[C(R%),.},OR?, Hal, Het, {C(R®).].Het
or O[C(R®),]nHet,
30 R3, R¥ each, independently of one another, denote H, F or A,
together also denote alkylene having 2-5 C atoms,
R* denotes H,
R’ denotes H or A,
25 A denotes unbranched or branched alkyl having 1-6 C

atoms,



"A24" 3-(3-{Difluoro-[3-(5-piperazin-1 -ylpyrimdin-2-yflphenyl]-
met hy11-1, 2, 4-tri azol o[ 4, 3-b] pyri dazi n- 6- Abenzonitrile H Chi\ N---/)
N 110FF 11, WO'280%152920 PCT/EP2009/003675
3-(Difluoro-{315-(4-net hyl pi perazi n-1-ydg pyri m di n-2-y1] -

phenyl I met hyl )-6-nmethyl -1, 2, 4-tri azol o[ 4, 3-b] pyridazine / CN INFN F
F111, "A26"

3- [D|f| uoro- (3-pyrimdin-2-yl phenyOret hyl ] - 6- (1- net hyl - 1H

pyrazol -4-y1) -1, &r4-tri adenatpd ppebybyhichas mano-divor trisubstituted by Hal

34[ 3- (5- Bronmopyri m di n- 2- ]dlfluororrethyl} 6-
met hyl -1, 2, 4-tri azol o[ 4, %"A@hﬁ@q ‘dazi ne

3- (D fl uoro-{345Hek- morpﬂt@rhotas%rmbﬁbamm)sawmfaodlunsawéﬂed or aromatic

phenyl } net hyl ) -6-nmethyl-1, 2, 4-tri azol of %yrl dazi ne
heterocycle having 1 to 4 N andfor S atoms, which may

5
‘ be unsubstituted or mono-, di- or trisubstituted by A,
[C(R®),],OR® and/or [C(R®),]Het',
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may also
10 be mono- or disubstituted by =O and/or A,
Hal denotes F, Cl, Bror |,
n denotes 1, 2, 3or4,
and pharmaceutically usable salts, tautomers and stereocisomers
15 thereof, including mixtures thereof in all ratios.
11. Compounds according to Claim 1, selected from the group
20 No. Structure and/or name
"A1" 3-[3-(5-Bromopyrimidin-2-yl)benzyl]-6-(1-methyi-1H-
pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine
"A2" 6-(1-Methyl-1H-pyrazol-4-yl)-3-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yiJpyrimidin-2-yl}benzyl)-1,2,4-
25 triazolo[4,3-b]pyridazine
"A3" 3-{[3-(5-Bromopyrimidin-2-yl)phenyl]difluoromethyl}-6-(1-
methyl-1H-pyrazol-4-yl}-1,2,4-triazolo[4,3-b]pyridazine
"A3a" 3-(3-{[3-(5-Bromopyrimidin-2-yl)phenyl]difluoromethyl}-
1,2,4-triazolo[4,3-b]pyridazin-6-yl)benzonitrile
30 "A4" N Br
Za \ Né\\g
X N —
-—N N N
\
N
35 "A5"  3-{3-[3-(5-Bromopyrimidin-2-yl)benzyl]-1,2,4-triazolo[4,3-b}-
pyridazin-6-yl}benzonitrile




"A29"  2-(3-{Difluoro-[6-(1-methyl-1H pyrazol-4-y1)-1, 2, 4-

triazol o[ 4, 3-13] pyri dazi n- 3-yl ] net hyl } phenyl ) pyri m di n-5-o0l "A30"
24316- (i - MeEVA00H1IRP2yr azol - 4-y1) -1, 2, 4-tri azol o 4, 3- 1BET/EP2009/003675
pyridazi n- 3-yl et hyl | phenyl } pyri m di n-5gpl " A31"

3-(Difluoro-{315-(2- net hoxyet hoxy) pyri m di n-2-yl ] pheny1}-

met hyO- 6- (1- et hyl - 1H pyrazol -4-y1)-1,2,4- triazol o[ 4, 3-b] pyri dazi ne
"A32" 242-(3-{Difluorol6-(1-nethyl-1H pyrazol-4-y1)-1,2, 4-
triazol of 4, 3- b] pyr '"88%i ni- 3- yI | net hyl }pheny%)yrl md in-5-Br
yl oxy] et hanol " A33" 7 \
3-{ 345- ( 2- Met hoxyet hoxy)|pyr i mi di n- 2- Y| ] bgnz Ny -6- (N

nmet hyl - 1H pyrazol - 4-y0-1, 2, 4-tri azef o n,’ -I3] pyri da "A34"
2424346- 0- Met hyl |- 1 H-pyrazol 4-y0-1,2,4-tri 3 :
pyri daéi n- 3-yl net hyl | phgnyl } pyri m di n-5-yl oxy) @& "A35"
3-[3-(3-Met hoxypyrimd ifn-211) benzyl ] - 6-(1- net
pyrazol -4-y1)-1,[2;74p%¥ T gzol 0[ 4, 3-b] pyr T dazine - 102 “N_ A36
e
N/\/NO
N
= SN N/ \
X N~ =y
10 N
N F
F
IIA8I'I

15
nAgll /N\
20 _ N/\/NO
~ /N\ 4
/qu/ v )
N N
25
"A10" 6-(1-Methyl-1H-pyrazol-4-yl)-3-[3-(5-morpholin-4-yl-
pyrimidin-2-yl)benzyl]-1,2 4-triazolo[4,3-b]pyridazine
I'IA1 1 L] /
(
-
30

"A12" 3-(Difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
35 phenylimethyl)-8-(1-methyl-1H-pyrazol-4-yl)-1,2,4-
triazolo[4,3-b]pyridazine




3-{345- ( 3- Met hoxypr opoxy) pyri m di n-2-yl ] benzyl)-6-( 1-

met hyl - 1H pyrazol -4-y1)-1, 2, 4-tri azol o[ 4, 3-b] pyri dazi ne "A37"
3-(3-{512- (4WE0p3/15@920er azi n- 1- yhet hoxy] pyri m di n- 2- y1} PCT/EP208%/003675
benzyl)-6-(1-net hyl - 1H-pyrazol -4-yl1)-1,gg4-triazol o[ 4, 3-13] -

pyri dazi ne "A38" , N # "A39" | N/ lai N1 I N OOF1 N-N N zN
IIA13II
O
/4
2
=N
5
IIA14II
Z NN Z
N/ N \ )
. —
10 N/ N
"A15ll
15 N A N//\\S
X N /N _
N N
IIA16N' /
20 (\N
)
N
NN N/\\g
X N —
—N N
\N, .
25 P
IIA17II /
(7
W,
N
30 “ T\ N7\
x> N —
N N

35
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"A4

(
y
(
y

0"
Di
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Di
']

f
p
f
p

?/ N10 N1 I N
%&15 él met hyl pi peri di n-4-yl met hoxy) pyri m di n-
J¥8%et hyl - 1, 2, 4-tri azol of 4, 3- b] pyr i dA&THE2002A93675

I uoro-{315 (1- et hyl pi peri di n- 4- yberet hoxy) pyri m di n-
henyl } net hyl ) - 6- (1- net hyl - 1H pyr azol - 4-y1)-1, 2, 4-

| uor o-
henyl }
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35

NNNF , N "A41"

IIA1 8"

N
/ " \N NP\S
S\ -
N , N

IIA1 911

3-{3-[Difluoro-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-
ylJpyrimidin-2-yl}phenyl)methyl]-1,2,4-triazolof4,3-b]-
pyridazin-8-yitbenzonitrile

N\
= N’\/NO

HA20II

3-[3-(3-{5-[1-(2-Pyrrolidin-1-yiethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}benzyl)-1,2,4-triazolo[4,3-b]pyridazin-6-yl]-

benzonitrile

N
~ =~ _N /N
N/

'I'IA21 11}

3-[Difluoro-(3-{5-{1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-yl}phenyl)methyl]-6-methyl-1,2,4-triazolo[4,3-b}-

pyridazine




triazol o[ 4, 3-b] pyri dazi ne "A43" 2-(4-{343-(5-Bronmopyrimd

i n-2-yhbenzyl]-1,2,4-triazol o-

[ 4, 3-b] pyri d¥2 WOB1P200yr azol - 1- yDet hanol " A44" PCT/EP2609/003675
2-(4-{343-(5-Methyl pyrimid in-211)benziyg]-1, 2, 4-tri azol o-

[4,3-b] pyrid azin-6-yl}pyrazol - 1-yhet ha nol WO

2009/ 152920PCT/ EP2009/ 003675 - 103 - and pharmaceutically usable

salts, tautoners_and stereoisoners thereof including m xtures

tperﬁof fi n a: | rlat u%%?"dl@ (1Pﬂtﬂ@ﬂﬁ§§ﬁ@yraﬁﬁb4-wﬂé’ph1rbﬁ -{%oH-63- Pﬂm{ﬁh&ﬁcﬁd'
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t he neanings indjcated ijn d a| m 1 and 20L denotes a ronic acid or

boronlg> acid estler radical, |Is reacted with a conpo %L{:"e@ mul ja
al

(‘D

7

1] 251 R2 in which R2 has the nmeaning indicated j-a

10

"A23" | 3-[3-(Difluoro-{3-[5-(4-methylpiperazin-1-yl}pyrimidin-2-yl]-
phenylimethyl)-1,2 4-triazolo[4,3-b]pyridazin-6-yljbenzo-

nitrile

15 (j)“

20

"A24" 3-(3-{Difluoro-[3-(5-piperazin-1-ylpyrimidin-2-yl)phenyl]-
methyl}-1,2,4-triazolo[4,3-b]pyridazin-6-yl)benzonitrile

25 N

30

35
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2009/ 152920PCT/ BP2009/ 003675 - 1%thyl-1 2, 4-triazolo[4,3-b]pyridazine
15 "A28" | - 3-(Difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
phenyl}methyl)-6-methyl-1,2,4-triazolo[4,3-b]pyridazine
"A29" 2-(3-{Difluoro-[6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-
triazolo[4,3-b]pyridazin-3-ylJmethyl}phenyl)pyrimidin-5-ol
20 "A30" 2-{3-[6-(1-Methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b}-
pyridazin-3-yimethyllphenyl}pyrimidin-5-ol
"A31" | 3-(Difluoro-{3-[5-(2-methoxyethoxy)pyrimidin-2-yl]phenyl}-
methyl)-6-(1-methyl-1H-pyrazol-4-yl}-1,2,4-
25 triazolo[4,3-b]pyridazine
"A32" 2-[2-(3-{Difluoro-[6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-
triazolo[4,3-b]pyridazin-3-ylJmethyl}phenyl}pyrimidin-5-
yloxylethanol
"A33" 3-{3-[5-(2-Methoxyethoxy)pyrimidin-2-ylbenzy}-6-(1-
30 methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine
"A34" 2-(2-{3-[6—(1-Methyl—‘i H-pyrazol-4-yl}-1,2,4-triazolo[4,3-b]-
pyridazin-3-ylmethyllphenyl}pyrimidin-5-yloxy)ethanol
"A35" 3-[3-(5-Methoxypyrimidin-2-yl}benzyl]-6-(1-methyl-1H-
35 pyrazol-4-yl}-1,2,4-triazolo[4,3-b]pyridazine
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"A41" | 3-(Difluoro-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-
2-yllphenyl}methyl)-6-methyl-1,2,4-triazolo[4,3-b]pyridazine
"A42" | 3~(Difluoro-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-
2-yllphenylimethyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-
triazolo[4,3-b]pyridazine
"A43" 2-(4-{3-[3-(5-Bromopyrimidin-2-yl)benzyl]-1,2,4-triazolo-
[4,3-b]pyridazin-6-yl}pyrazol-1-yljethanol
"A44" 2-(4-{3-[3-(5-Methylpyrimidin-2-yl)benzyl]-1,2,4-triazolo-

[4,3-b]pyridazin-6-yl}pyrazol-1-ylethanol




10

15

20

25

30

35

WO 2009/152920 PCT/EP2009/003675

12.
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and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula | according
to Claims 1-11 and pharmaceutically usable salts, tautomers and
sterecisomers thereof, characterised in that

a) a compound of the formula |l

I

in which R1, R3, R® and R* have the meanings indicated in
Claim 1 and

L denotes a boronic acid or boronic acid ester radical,

Is reacted with a compound of the formula 1ll

N—
l—<}q:/>—R2 X

in which R? has the meaning indicated in Claim 1,
or

b) a radical R* is replaced by another radical R? by replacing a

halogen atom by an amino, alkoxy or aryl radical,

and/or

a base or acid of the formula | is converied into one of its salts.
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14.

15.

16.

17.

18.

- 104 -

Medicaments comprising at least one compound of the formula |
according to Claim 1-11 and/or pharmaceutically usable salts, tauto-
mers and stereocisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-11

and pharmaceutically usable salts, tautomers and sterecisomers
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 moduiation of kinase signal

transduction plays a role.
Use according to Claim 14 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 1-11.

Use according to Claim 14 or 15, where the disease to be treated is a

solid tumour.

Use according to Claim 16, where the solid tumour originates from

-the group of tumours of the squamous epithelium, the bladder, the

stomach, the kidneys, of head and neck, the cesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

Use according to Claim 18, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, smail-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.
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19.

20.

21.

22.

23.

- 1056 -

Use according to Claim 17, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

Use according to Claim 14 or 15, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 20, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acuie

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 11, and/or pharmaceutically
usable salts and stereocisomers 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 11, and/or pharmaceutically usable
salts and stereoisomers thereof, including mixtures thereof in all
ratios,

and

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

ent.



