-1 - 3-(3-PYRIRM DI N-2- YL- BENZYL) -[ 1 , 2, 41TRI AZOLJ 4, 3- B] PYRI DAZI NE
DERI VATI VES AS MET KI NASE | NHI Bl TORS 5 BACKGROUND OF THE | NVENTI ON
The i nvention had the object of finding novel conpounds having

val uabl e properties, in particular thase which can be used for the
preparation of nedicaments. 10 The present invention relates to
conpounds Ak fidiN2a.- éﬁ@YP}fﬁ @%ﬂ@%@% - P VIb SANE B ATERIAGTNRET KINASE
regul ati quu@ngdspr nodul ati'on of signal transduction by kinases,
particul ar tyrosine kinases and/or serine/threoni ne kinases, 15 plays
a role, furthernore to pharnaceutical conpositions which conprise

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

f ﬁL?Ekff on, rE BRGNS e TR YR 08 o7 ”??SESE L1 ansduct i on oy
cel 1l ar requit IBsnFRf bed B SheheS M REROR SERATRRIR g e6ie

extracel | ul ar pgipgrthlss 1ra|@arﬁsﬁatﬂh}es@wmﬂam bdate@Rirthd praparabinl it e
bi ochemi cal pat hway's WI thin the cell. Protein phosphoryl- ation

repr eseqbs onBCEEGFERBY which intracel lul ar signals are propagated
fromnol'‘€cule to nolecule resulting finally in a cellular response.
These signal transduction cascades are highly regul ated and often
overl ap, as i $hapresgndswentigroralathe iegbwpenids afd fvethy Lpﬁ@lfebmpbhndfses

as well as ph oeln s :
predom nant | y%awm%rl n@h[bpt%%ég%{{]%tloglré'f(g?'o'i‘oﬁ@af"%%? Cllfﬁwadﬂ?t&nei n
ki nases have bykineées,dn begivutz agssihe ethddgs theior ssmtﬁremma kibfases,
phosphor, %Iatlon site serine/ .t hreoni ne ki nases and 35tyrosj ne

ki nases."™Si ncB]a%%Bﬁof‘&ﬁerﬁmBF? oP iR Cg Lt &WPB@EOW‘BE’QE@WWH%

cel Is and singg s@%blrgo@hd@hﬁmbxﬁ@@séroetHea&gﬁ;ba/udoﬁffb%aqEé&%nf$fe VO
2009/ 152920PCT/ EP2009/ 003675 - 2 - activity of these pathways, it is

currently bel kisgestinduged disearddr of di sease states and/or diseases
are attribut aﬁf%rﬁ&i!&‘ ttlflﬁ re%@ﬁ[r ih @i ofi’icrte a‘ﬂ% i &rﬁ’ﬁan‘tﬁ@%ﬁn'dO[B%e use of
e

mut ations in onen I hase ctasca
Consequegt |y, cmpmmttsr:aMfecfaﬂEenhlbmmnh@ulIEmn atheloy tnesti atidnhef signal

characteri - sat e ei ns_gnd conpounds that are able to
nodul at e t hei ffr '?:155{”?{;?‘9 %yﬁe\gi@% é%%w ECQ‘E Wéi nst ei n- Oppenhei ner et
al . Pharma. Therap., 2000, 88, 229-279). 10The role of the receptor

tyrosi ne ki nase Met in human oncogenesis and
One of the principal mechanisms by which cellular regulation is effected is

through the transduction of extracellular signals across the membrane that
29 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 respense. These
signal transduction cascades are highly regulated and often overlap, as is
30 gvident from the existence of many protein kinases as well as phosphata-
ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or fyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serinefthreonine kinases and
235 fyrosine kinases. Since phosphorylation is such a ubiguitous process

within cells and since cellular phenotypes are largely influenced by the



the possibility of inhibition of HG- (hepatocyte growth
factor)dependent Met activation are described by S. Berthou et al. in
Oncogene, Vol wo28q%/1520 31, pages 5387-5393 (2004). The PCHEPRIOD/OIZ67S
SU11274 described therein, a 15pyrrol ezpndoline conpound, is
potentially suitable for conbating cancer. Another Mt Kkinase

i nhibitor for cancer therapy is described by J.G Christensen et al.
in Cancer Res. 2003, 63(21), 7345-55. A further tyrosine kinase

i nhi bi tor foraelbitp&f theseqatieays, § is epsrntybabpved theba rembar of disease
Clinical Canc e, : 20 ound
PHA- 665752, a%gafér?qéoifaei 5;Ce§(l¥a\§/§aets ia\“;% :aﬁﬁgﬁgp@ggéétﬁéggg%rﬁiﬂggﬂ‘éq‘ﬁ@p
recept or c- Mefunctienal sniftatidrisan riine evoleutartoedhpidnents of Kirese dd€Eadesd Met

make a considerabl e cantributi tg the | i gnant process of various
forms ofy canc p{as%qj{ﬂqag,sgonpﬁer%ﬁ%ﬁﬁpggoﬁst if’%?'é'g??ﬁg‘?(gffhﬁ’e aqq@en-
synthesi’s of samin ofaRESOPREsnyBHE Bospeahdd al bie ABIBit® hodulR8Haat e
and/ or nodul at e, si Enal transduction by tyrosine kinases and/or

serine/ threo¢tdY kioradeview;seep dYainstainPPranhaknangial. Phammseef or e
desirabl e andtp&a303ig6p08g thR PFesent invention. It has been found
that the corrpoungg"acco'rd?’ng to g%3he i nvention and salts thereof have
very val uabl e pharmacol ogi cal properties while being well tolerated.

Speci 11 ooty Yar lE S R elRnRe Ryaside knhg® pKTE Aleh RSB e nd
Coumosi L1 ons. i ehcompr L se ot hean Cormo O T raor the
e Cher cor 1 DB BB oS S tct R a i ISR ¢t b G BESREA. 2 e
corn- 5 plai ng$, paygessRy-58181 (Qg_@mﬁs}aé,tnm_@m%m¢m«§scﬁwmb&aﬁ,,a

growth and pro- pagation, arteriosclerosis, ocular diseases, such as
age- i nduged nE¥ilerndpligeserPorBs, is petniiptia Uikl B cambelirg eaRfierand
diabet i c reti ABALANet IdHaLTHRY R Yo R8s fitrardf i Hebbited th/l BTDOST S,
fibrosis, glomerulonephritis, 10neurodegenerdtion, psoriadsis,

rest enosi s, wobrigtehsan ehgl, intCanmspRast 2003, &3(21)i 6845-68t abol i ¢ di seases
and di seases Qf. the . nmmune.system ..al so_auto-i mune di sease

1 rhost o, - di Auted thRaME R BiS: R Bk TGy & RERAST v

i nst abi lzioty aHdeereFraam?c Clihigalaahdeh Reksbiiehi Vol METEB bB&se@ﬂ (ﬁgtbzi)d'rrﬁe
tumours20in particu ast-grow ng tunours, can_be treated w th_ Met
ki nase i nhi bi swee)unﬁﬁékfé\~§§ﬁ7i%as elBine dpretiae’s dRsEgasanst eddwr a,
brain, ur Ogenféf,%I:)tor!c)/MED ib FurfHesingra repoRBl therelndh¥aes! anlarrﬁe! HAke a

carcinoma, in- cluding lung adenocarci noma and snall -cel ung
car ci nona. considerable contribution to the malignant process of various forms of
cancer, such as, for example, multiple myeloma.
25
The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an
30 aim of the present invention.

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

erated.
35



20 The present invention is directed to processes for the regul ation,
nodul ati on or inhibition of Met kinase for the prevention and/or
treatment of dozemse®zd n connection wth unregul at ed orrcamstass/beersMet
kinase activity. In 25particular, the cqnpounds of the fornula | can
al so be enployed in the treatnment of certain forms of cancer. The
conpounds of the formula I can furthernore be used to provide
additive or synergistic effects in certain existing cancer

chenot her api eshe araseot invantidrespasiitatly rafates &0 eompeurds ¢idhe yorgnd |

certain exist] r i i i

conpounds of wﬁ%ﬁ@ﬁ]ﬁ@fgﬁ%g@,@%ﬁﬁ@@ﬁ%@%@%@@@ lﬁ,ﬁbéle?_gig At on
agg. i nvest i ﬁatd emedsittde \.afla‘blh rzbmwim tresaro];eaﬂjoundg,famd;m processes forn
addition, they are particul ar ui ta or use,in diagnosti

e hoton or " ahedie Beder S Bh nbariut S Ma: KieE it PigReR anf sy
Met ki ndse acplatitd, Ysuch W0 ARYLhedi8 264ehl ERRROPIRRREE®, grodtr add pean be
shown that the conpounds according to the invention have an

ant i prol i f er appgaiicac BiteHPSCPRrOsiv.sURr disenses r sehAsage-ndrert masdlar .
The conpounds ! : i i Ol :

pati ont” havi ngCaSR G chrdidi nbBYER PRafrPaf HlaBefl Ribbphytn.

t unour gr owt hflammatay diseasas, athriks) throralsss; ifisresds, glarhemilonephritis,

| ynphopral i ferative di sease, to i.nhibit transplant rejection.or.

neur ol oatcal BANREEIGRRISIYT PeglaRS BRENPSS AP atnd fiea gl TN iHisEnas
are suitabl e fiof, nsiapbid distasesaind dissapeWs itite iMHPAS SFsterS alds etito-

herein, the term"treatnent"” is_useg i%%él_g&r to both grevention of

di s- 10eases W&U‘t“?eﬁ’ﬁﬁﬁ?ﬁ_- CHThgsi%e di &9 Bﬁ%ﬁeﬁ‘?fﬁg‘? 1PRd VEPRlent i on -
of prolif- erafshubsthisiiEHdDERhBKiliRHRI S KA Adntthalkhe conpounds
according to the invention prior to the devel opnent of overt disease,
for examgle to prevent the growth of tunours, prevent netastatic
growt h, di m niksk i QG j i

Surgery, “etc. SHY MTAFEOR e taSgbAE ubloblt, SaR eERENNED et
of ongoi ng di kieasenhibytoss. difiese solid) funoursmawdengohbeyticllewkaealia, dyraipt ons
of the patient. The host ot. patient, can, bel on 0 manmal i an.

opeci s for  Liearae Aol BRPE. Siots ErikeA o0t WG FHdRERe, i
rodents, incluldbmglmi\g:gdemmiﬁ@dammmseenrl taindhg. ses, cows,
dogs, c&ps, etc. Animal nodels are of interest tor experinental

i nvestigations, providing a nodel for treatment of human disease. 25
The suscepti b']'hé?}‘r’eééfnt fvBAfidH BWiRbikRb! r5%s%é§?ér"fﬁ@?e%ﬂl%}fbn§ Modula-
conpounds according to the invention can be determned by in vitro
tests. Typi cafitypr mhibificnueidveifkingse foethe prevenidpi atetloniredimantaidivund
according to FalYi ] L i ; i od
of ti me ahi chere e hbERn WE uiRblRL SCERRS AL e Rec bRl O
deat h 0i25t o i phitibitar, ithg camiponndsisithk fyrrinds Weam aibdist erapleybdirthend one

week. In vitrp testing can he carried o using cyltivated cells from
A bi opsy samplESIHIS OO PSR 1B & B PR gonRuPde e Bip g eaa: o
then count ed. {i3BERRoROSE LY tRSoURBRRAMING P RyhEQisHEFekistn eommaund
used, the specific disease, the patient status, etc. A therapeutic
dose is typi c8KipYngeanges cepmotherapies, 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 isclation
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.



WO 2009/ 152920PCT/ EP2009/ 003675 -5 consi derably to reduce the
undesired cell population in the target tissue while the viability of
t he patient iwomaewiszizmed. The treatnent is generally camirpewedozgrst il
a consi derabl e reduction has occurred, _for exanple an at 5l east about
50% reduction in the cell burden, and may be continued until
essentially no nore undesired cells are detected in the body. For
identification of a signal transduction pathway and for detection of
i nteractions Beanwdershoam habthsi epmapoundarsdordirigon thainvealisn hawe dous

cxanpl e cel | EONTa e eieC i o Rt e by thodilef B

16, 2783-93) peuhdmak&iosdmg i¢ tfmagaﬁioa aeianmiisisicrat toex patidre Habingex et

al ., Oncogene, 2001, 7064- 70 For iqf; eterm nati on of ertal n
stages ign t heEPRA] o P YRS aa a1 itHperagiomily g

can be dtili Sﬁﬁ[ah@néﬂo@ledssb@laf&Wﬁh h%ﬁ oﬁbﬂﬂﬁé didelke etlsqmﬂbi@irans—

St ephens et al., Biochemcal J. 95-105). The conpounds

according to pleat m%mqmeymiowp%!cﬂa@@g@s@éﬁ teslisseagenais et h@d§@1 ng

ki nase- depend nﬂﬂﬁll I rmm
cell culture rgr%']i (l%ls ndE | ni caﬂwﬁl sea@é}sr%rfég% ?Lg@d‘ﬁ)n t |s 20
application. Need;hel@merh!ne t;a‘rrrt'heaknem%es wﬂailtmrefwtcsbdhtme\lrﬂfnthn@fm»ch
is well 1§novvn to the erson n the Ceneric,..tes ﬁé

e for

for the det er ARYER FEHY %?t”?%liﬁgpiﬁ -Fagl ga%c’[”idxﬂot"ﬁ IS Rbe"E[]B%'?P

exanpl e hi st oseatiochas agiiavad By Alessirionaf the EdBfoliedd accbREfy (398, 3,
pages 333-338) or the basic g%elln protein, are described in the

literature (f8W epliehpiier tedhg geveigpngnef oveit digRpsey toR §E9MPlE to provent
1992, J. Biol the%}%Wth 8ﬁﬂmdﬁﬁ‘§%réﬂ§§5ﬁeta§9ﬁg Qfoﬁthedlh'ﬁﬁéﬂ l’és!t&ﬁisﬁsoéh of

ki nase inhibitors, various assay systens aré avall
scintil gt i onSW@WW’CM%@@&%Q%@“@QW&E Alﬂern@hWW dh@p@mpamds are

Scr eeni ng, g%e%é‘)r ftﬂelfrégﬂ-qéiﬁ%f Bh@%ﬁglﬁ%&‘ésﬁﬁ@égbﬁ r&% ﬂ&}l%‘@ o

phosphoryl at i el n or e as

measured. In thﬂcairsgmpto&nseftbrb patiennhi bitory corrpound a decr eased
radi oactive signal, or none at WO 2009/ 152920PCT/ EP2009/ 003675 - 6 -
all, is detectable. Furthernore, honbgeneous tine-resol ved

fluorescence RS PRBNGELARST &h bélBAG teang MEMMRREN spitsksf farepanpanse
pol ari s&bi on (FP) technol ogi es are suitable as_assay nethods (Sills

et at, J. of BIGRFR sRapies: psé@fll@élmwaﬂ?omen@motmg Miges &ts and

non- radioactl h S i f+hc di es
(phospho_Ags) BpRichstaBERe o0l R PRE CRARR RideR ik

substrate. Thindergshigr syperanenisl meﬁtgatawa;pr@n@ng laumpael Sorerimest ofy a
second per oxi C ated anti-sheep antibody (Ross et al., 2002,
10Bi ochezrg J. ﬂ.ﬁﬁ‘%” O%L“lagg‘

The susceptibility of a particular cell to treatment with the compounds
according to the invention can be determined by in vitro tests. Typically, a
culiure of the cell is combined 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



There are nmany di seases associ ated with deregul ati on of cellular
proliferation and cell death (apoptosis). The conditions of interest
i ncl ude, but woeodfismb |inmted to, the foll owi ng. The rcamroendsssrs
according to the invention are suitablesfor the treatnment of various
conditions where there is proliferation and/or mgration of snooth
muscle cells and/or inflamuatory cells into the intimal |ayer of a
vessel, resulting in restricted blood flow through that ves- 20sel,
for exanpl e i pondiderablydooedunedhatiinasirestediusipuiatioash tstarg@ddisess ve

or a1 vaseul ol eyl B5031 4 GBI PERHER Guntionary
peri - anast ;)nnt:bm{rml’edalrimea ﬁOnflesmetHI?gﬂRctidreﬁé%@%ﬁlrr]&dafdr%E(ar&lapw aphasty
or stent ac e er ) )

{11 szl gp oot G ER e oo eioS in gl B, 280 Y he RRIBLRAHY! ¢ or s
in WO 2007/ Oﬁéi%tuﬁma(i’s%é@ﬁﬁé@i?ed s 200 k3844 thiBod 2008/ 008539,
WO 2008/ 051805. SU THE | NVENTI ON 35The i nvention relates to

_comv)\g_unﬁs OL the formula I WO 2009/ 152920PCT/ EP2009/ 003675 - 7R-5 ,
NCCRENG R 2, SR o e HeR R, S lland Reaelon M
SO2N( R5) 2, S( DitemActidiet hetwp e RE)i@JsLHNGRE)I B NEIRBNiathwhed, ,Varlous scten—
S CE RN el acl e ok

WHCONH[ C( R5) thhl(d?é)rﬂoddw‘@@bf bt aiNfE(MBG( WQDN(BRQ)’QG% 93 and
NHCO[ C(R5) 2] 1Het | OON(R5 CO\IRS% %( %55\)62 CONR5[ &( R5) 2
COHet or COA, Mpgsls qiéa@éaﬁnm.aﬁa@@} 6 XARPP R%eéﬁbtchfé”fogeaén % H F

ﬂr 2 20H;()geE@efO(ﬁﬂ#@?fleP&ttﬁe@e‘@’rhﬁr‘i&wﬂ%ﬂc@ﬁa% RadeShne sigRdrgantes

15 duction eascade, 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



R5denotes H or A, Adenotes unbranched or branched al kyl haying 1-10 C
atons, 25in which 1-7 H atons may be replaced by OH F, d and/or Br,
and/ or in whi &0 20158920t wo CH2 groups nmay be repl aced RCTOEP2009H003875
SO - S&2 and/ or CH=CH groups, o 30r cyclLigc. al kyl haying 3-7 C atons,
Ardenot es phenyl, naphthyl or biphenyl, each of which is
unsubstituted or nono-, di- or trisubstituted by Hal, A OR5, N(R5)2,
SR5, NO2, ON, COOR5, CON(R5)2, NR500A, 35 NR5S02A, SO2N(R5) 2 and/ or
S(0)m, WO 2ebgs tseshanie T Ehronore hesrsenegus tingtraspveeBugresenise,

S(Om, . 1 5 f :
avi ng 1 1o 4 fopRbapRbRe nd SRATHTRUANE ] ot AEL RSl I ARAALE ()
prlall Sy it rolyteors i iy il ~ i dn by i

) 3 y ) , I, I,
s g rep o Moy 2 2 Oz

, . e N
10NHOONH] C( R5 %(%‘?%%ﬁ%@%%%%ﬁog%%&P@éﬁ%@b%ﬁp}ﬁ(%5%‘)‘ 2,
(OCCNEV ( :?5) 2bbltlies (Q@dﬁb%!ﬁéﬂ*ﬂn e ﬁﬁBﬁpITﬁSlkB %Nfdstcﬁﬂ%tt r53(9?hclflﬁ)la‘u-ecll
car pon oX en), I, oltes a nonocyclilc satufat.e eterocycl e
havi ng 1 to %gﬂpgf?&ﬁwggldﬁ%@b ?f@)ét%tgm@ DS%HENGP $SIEHA t ut ed
by A QA OH ségénoaﬁabgraagélcéﬁ;@@m%aﬁgﬁ@gé%rb)nﬁb genrataal 208, Br

or |, demotes O, 1 or 2, denotes 1, 2, or 4, 20and pharnaceut’ical |y
usabl e sal ts, Bicollebnerls and st ereoi soners thereof,

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
intfimal layer of a vessel, resulting in restricted blood flow through that ves-
20 sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic
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

a5 The invention relates to compounds of the formula |



including m xtures thereof in all ratios, Conpounds of the formula 1
are also taken to nmean the hydrates and sol vates 25of these
conpounds, fupohesamsseo phar maceutically usabl e deri vat ipcage208803675
invention also relates to the optically-active forns (stereoisoners),
the enantioners, the racemates, the diastereoners and the hydrates
and sol vates of these conpounds. Solvates of the conpounds are taken
to mean 30adductions of inert solvent nol ecul es onto the conpounds
which formow ng to their nmutual attractive force. § vates are, for

exanpl e, nmono- or di hydrates or cohqgl ates. Ph eutically usable
derivatives are taken to nean, [for Jexagple, the sa\ts of the
ti gnd al so §0-called pro- 35 drug

conpounds according to the inv an

conmpounds. WD 2009/ 152920 EPRIC09/ “NPr odrugyderi vatives
are tak to mean conpounds of the foryul 2 i ch have been nodified
by neans of, for exanple, alkyl orﬁﬁcyl,o sugars or

ol i gopepti des and which are rapidly cIRfave ‘the organismto form

t he S5effective conpounds according to the invenhtion. These al so

i ncl ude bi odegywHiak! € pol ymer derivatives of the conpounds according
to the inventiogn, as described, for example, in Int. J. Pharm 115
61-67 (1995). R10The expranwigsofy,'HetPedtive anount” denotes the anount
of a nedicanegt or of CRUL] saghbha e p Lent [ ses
inati gs?ue, Bystem af}c’eﬁﬁ&?@%@, 'ﬁEHrr%]ﬁag bﬁﬁ%ﬁi%ﬁ%ﬁ\ﬂkﬁg’dls%glh@%gggnse
which is sought or desiC@OR’f BONERARPNRCCOH, HRFBOAr SO (RS)2, S(O)mA,

physi cian. 15In additiqn, t r i - rgpeutically effective
anount" denotes an anoa_rlu?t' dﬂmﬁﬁ’maﬁ§$ﬁﬁq§#%a correspondi ng
subj ect who has not rea®jO(RY,LR{F)ATICIRY), I, SERPRILNewhNg

: [ d t t t.sh t
I natigon of a dl SeasdC(y st OWEICHORINRGH, Nk etai sor der
or side effects or al SWFI@@N(Q%EIS @@)qu[Ct(ﬁ%]?iﬁgfﬁecﬁll-ﬂjOﬁHfﬁ %ﬁ'te

conplaint or disorder. The term er apeut’i ca ective a
al so enconpasses t he ariRinNSIGAHICER)2lkN(Re) 4 BHGQIE(RoelnHelc CENRI,

Use of i ures of 1 he CoNbobHSRBNUE s SETRIETR PFey LRIy LOA

m xtures of tRO, RY ast erezmteingdepéndergiyafphe anotHehederats B, Eot A, 1: 2,
1:3, 1:4p 1:5, 1:10, 1:100,0or 1:1000, These are rticularly
preferably m xtures of tg@%tp%?'%#@f‘"?@ %@ﬁ%ﬁﬁ‘éﬂﬁo‘}b%m&

4

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, andfor CH=CH groups,

30 or
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®S0,A, SON(R®), and/or S(O)mA,



The invention relates to the conpounds of the fornmula | and salts
thereof and to a process for the preparation of conpounds of the
formul a | accweoditesgstaao Cl ai ns 1- 12 and phar maceuti cal | yargzbioeosatst s,
tautomers and stereoisoners thereof, chgracterised in that 35 a) a

conmpound of the formula Il WD 2009/ 152920PCT/ EP2009/ 003675 - 10 -
in which R, R3, Izei and R4 have the neanings indicated in Caim
| and L denotes a boron acid or boron acid ester radical, |s reacted

with a conpouhiétof the denotas ananp-, bi- eririgydlie Bapatadsungadurriasomg
indicated in Claiml, f t her
radi cal R2 by repl aci ngq ‘8%%’"?}88%6&3}3 ﬁ%‘” frill[%#nhﬁ% aﬁﬁ%&%ﬂ%ﬁ]‘gar

radi cal, 25a base or aocwhiclotnayte Iﬁlm’utmﬂ’[ﬂtdd&‘ momwecit-@dtnsnbstltutedhyf
its salts Above and b W, e [ S d. R4 have
the meanj ngs indicat edEiT'% Athg f%ﬁ%&ﬂ §|R ﬁt?ﬁ'l C@iﬁﬁig@&s}?at ed

ot herwi se. 30 A denot es;q;a?(j@)\, NRésggabr@@gsh'(gé)z 3(@‘9@@ L Hedr paghed,

and has 1, 2, 3, 4, e erably denot es

met hyl , furt hermore et H(}I(R )ﬂn%@flz; [Q(Eo)@kb’&?b O [GHR Qﬁﬂ N(Ré)@:but yl,

- but yl tert-butyl B -
g_e(r:mt Ey?/bu?;/l er1 1-u 1 G%[d(R)tQﬁ%{TDNﬂc%LéR rE?omt)t)t?lk‘&!( 1- et hyI OE%Spropyl
hexyl , 1-, 2-, 3- or 4hﬁ!ﬁc@p[ﬁé‘hﬁ);uN(Rf)z;LNHCQQ{Q(Ri);}gHet 2,2-, 2,3

or 3, 3 digret by butyl g, 8B RKL R N ReEHBY Pr 0Py
OCONH[C(RM2]:N(R%)2, OCONHIC(R®).IHet', CO-Het',
CHO, COA, =5, =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 =C (carbonyl oxygen),
Hal denotes F, Cl, Brorl,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
20 and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios,

Compounds of the formula 1 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 (sterecisomers), 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 fo mean, for example, the
salts of the compounds according fo the invention and also so-called pro-

35
drug compounds.



WO 2009/ 152920PCT/ EP2009/ 003675 - 11 - nethyl propyl, 1,1,2- or
1,2,2-trinethylpropyl, further preferably, for exam ple,

tr |f|uoronethykxmmwuﬂmm particul arly preferably denot esecalirzboshassing
1, 2, 3, 4, 5 or 6 C5atons, preferablygrethyl, ethyl, propyl,
isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl,
trifluoronethyl, pentafluoroethyl or 1,1,1-trifluoroethyl. Cyclic

al kyl (cycloalkyl) preferably denotes cyclopropyl cycl obutyl,
cyl opentyl, cVeddinedgrivaivesyace &lenttpimearocaapeiidsi of ihafarpufs evkicabl v

e

pyri dazi nyl, pyohgﬂmephde@am{ ulnhmhl aremaigiyi rmaueldyh thelSighaisen torferm the

di cal s ma ubstituted by Hal, R5) 2] OR5
il or A O AR SAmERInS Aenging G REEP L hst Tt uted by e
and/ or or 36ede alRd |@éi§tﬂ@b@ﬂ%?ra@éﬂlét;ﬁﬂyrhbr ddtivatifes O thé BompblAKS.
Hal, Het, -[C(R5)2],llet or OC(R5)21nHet. 25R4 preferably denotes H.

Ar denotes, f@Fcasigirde BIVERen. as.desgribest, for example, igInt. dy Plegrm.

p- et hyl phenyl 118;61-BY (P694); Pr opyl phenyl, o-, m or p-isopropyl phenyl,
o-, m or p- tm%utyl 30phenyl, o-, m or p- hydroxyphenyl o-, m
or p-nitrophenyl, o-, m or p- am nophenyl 0-, rn-

A R o e %ﬁ%?ﬁ@%ﬂ@%fbmmﬁmea or

p- et hoxyphenybf a @harmacelﬁlcal-a&jtlhémgrem isnhwhipheayses ib-a tigduepsystem,
p- (N, N-di rreth Iam no henyl 'Hi/)q m  or &N N-di nme WE" l.am n carbonyl)

b5 bhenyl o SnfRIG7 BeR 2 bifcieal heieBalSspates ey < Solght
p- (N, N-di et hYHégTétP)for @&ﬂﬁb{é byoa redBardMer Br bhyaigrhenyl , o-, m or
p- bronophenyl, o-, m p-

15 In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-

50 drome, condition, complaint, disorder or side effects or also the reduction
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 |, 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
sterecisomers thereof, characterised in that

35
a) a compound of the formula Il



WO 2009/ 152920PCT/ EP2009/ 003675 - 12 - chl orophenyl, o-, m or

p- (et hyl surf onam do) phenyl, o-, m or p-(nethylsul fonyl)phenyl, o-,
m  or p- et hyiwawobersydzphenyl, o-, m or p-cyanophenyl, rT/EMB09003675
p- car boxyphenyl, o-, m or p-nethoxycarheonyl phenyl, o-, m or

p- am nosul f onyl phenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-,
3,4- or 3,5- 5difluorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or

3, 5-dichl orophenyl, 2,3-, 2,4-, 2,5, 2,6-, 3,4- or

3, 5-di br omophenyl, 2,4- or 2, 5. t Nphenyl 2,5- or 3,4-
di met hoxyphenyl , 3 nitro-4- chI rop enyT 3-am no- 4-chl oro-,
QN3=

2- am no- 3- chloro- 2-am no-A4- 2 am no-5-chl oro- or
2- ami no- 6- chlorophenyl 10RRAi trd-4-N, N-d|n-
3-nitro-4-N, N—dlnethylanlnophenyl A
2,3,5-, 2,3,6-, 2,4,6- or 345tr|Pch|o )
trinethoxyphenyl 2- hydr oxy- 3, 5- dlchld?oph-‘ 1
di chl or o- 4- anlnophenyl 4-fluoro-3-chloro henyl

2-f 1 uor o- 4- br omophenyl mwﬁcf’éRalRal, RO ramaddR lna)!mthbeimnings indicated in

3- br ono- 6- nethoxyphenyl 3- q $ro 6- met h- oxyphenyl,

3-chl oro- 4- acet am dophe ? | uor o 4- met hoxyphenyl ,

3-am no- 6- net hyl phenyl LaemJa%%oﬂoraQ@ia@mb@ﬂﬂhw&bsfyr fe?dnéaldl net hy1- 4-

chl orophgnyl . 20Ar parti cuI arly preferably denotes phenyl which is
unsubstituted or nmono-, di- or trisubstituted by Hal and/or CN

I rrespecti Vezgzrefal:'fetdhﬁ’@ éléBﬁ“fP'OhHa 'O‘Pffé fgﬁﬁgiﬁqﬁmt es, for exanple, 2-

am no-Ilor

ophenyl, 2,3, 4-,

wl, 2,4,6-

R*p- |odophenyl 3, 6-

or 3-furyl, |en yrronI 1-, 2, 4- or
5-im dazolyl, 1-, 3-, 4- or 5- pyrazolyl, 2-, 4- or 5-oxazolyl, 3-,
4- or 5-isoxazolyl, 2-, 4- or Ekthl azonI 3-, 4- or 5-isothiazolyl,
2-, 3- or 4-pyridyl, 2-, or 6- %-W’Imdl nyl, furthernore
preferablsy 1,2,3-triazol - 1- - W2 4 triazol-1-, -3- or
5-yl, 1- 30or 5-tetrazolyl, 1,3y oxadl azoI - or -5-yl,

1, 2, 4-oxadi azol -3- or -5-yl, 1,3,4- thiadi azol 2- or -5-yl

1.2, 4-thi adi azol - 3- or inshjgh Rihas the measing fulicated &y Clamyll, . 3- or

4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indol yI 4- or
5-isoi ndolyl, indazolyl, 1-, 2-, 4- or 5- benzi ni dazol yl, 1-, 3-, 4-,
5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7- benzoxazolyl 3-, 4-,
5-, 6- @0 7- benzisoxazolyl, 352-, 4-, 5-, 6- or 7-benzothi azol yl,

2-, 4-, 5-, 6- or 7- ben2|sot hi azol yl, 4-, 5-, 6- or

7-benz- 2, 1, 3- pxadiaanal RF is Rplacdd b Zmotifer, ra&calﬁ%gpfepfacwmbmben 1-,
3-, 4-, WO 2009/ 152920PCT/ P2009 003675 -

8-i soqui nol yl atogn by an amgino, glkoxyzer &yl rgdigghnol i nyi, 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- benzodi 0x01- 5-yl,

1, 4- ben28di oxaraseyr acel af e Fesmeda hisaghuerted into one obity/salts.

2,1, 3-benzoxadi azol -5-y1 or di benzo- 5 furanyl.

Above and below, the radicals R', R?, R>, R* and R* have the meanings

indicated for the formula |, 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

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

propyl, hexyl, 1-, 2-, 3- or 4-methylpeniyl, 1,1-, 1,2-, 1,3-,2,2-,2,3-or
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methyipropyl, 1-ethyl-2-



The heterocyclic radicals may also be partially or fully
hydrogenated. Irrespective of further substitutions, Het, can thus

al so denote, werztemaye, 2, 3-di hydro-2-, -3-, -4- or -BE-TER2009/603675
2,5-di hydro-2-, -3-, -4- or 5-furyl, 1044etrahydro-2- or -3-furyl,

1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl, 2,3- dihydro-1-, -2-,
-3-, -4- or -5- pyrronI 2, 5-di hydro-1-, -2-, -3-, -4- or

-5- pyrronI 1- - or 3 rrolidinyl, tetrahydro-1-, -2- or

-4-im dazol yI mezhsdpmpuyasﬁﬁ or 1,2.2-trimgthylprepyle furthes praferapiy, jar exam-
tetrahydro-1 razolyl, 1,4-di- 15 hydro-1-, -2-, -3- or
-4-pyridy| p&e §1ﬂ {r%rtnré ydro 1-, 2-, -3-, -4-, -5- or -6- pyridyl,
1-, 2-, 3- orqumypertlorctian}ylprefErabl;Bdemteaalkngmmg hy2,,3, debraalfy@r o- 2-

3% or -4 pyra 3d|o n-2-. -4~ or -5-yl

nexanydr- 1, 2togne, speiaD KR iy bt R bl Dob B Segbuty

- 5- pyr| m d| nykert—&utyl Pentyl, Rbexpl, péfluarordéthgl, pﬁhtaﬂ&or%eﬁwﬂot etrphidoe- 1-
-4-,-5-,-6-, -7- or -8-quinolyl, 1,2

tet rahydro- 1- e‘grg_l - 3-, -4-, -5-, -6-, -7- or - 8 i soqw nolyl, 2-, 3-,

5-, 6-, 7- or e éy(ﬂ% 1 f

pr ef er abI y 2, @%?ﬂlﬁygﬁg%q?%]%gﬁieny B9, djenQ)Eﬁret yiﬂ &”Ey’%Bgﬁl'rc?”O"

2, 3- et hyl enedpeniypisyaiphexd oncydelsitdnedi oxyphenyl

3, 4- (di f{guor onet hyl enedi oxy) phenyl , 2, 3-di hydr o- 25benzof uran-5- or

6-yl, 2,3-(2-oxonethylenedioxy)phenyl or also 3,4-di-

hydr o- 2H 1, 5- B paotiiutahpprefetablp dendteythiaalyl teophmngl, furehgr pirrolyl?, 3-

Ay obenzol 8ol fiseu STt atidamtaigeipzom, pyr
2- 0x0- 2, 3-di hyjdg.gpepge@ga@olpghdmﬁr,&py@,ﬁﬁ(ﬂ;hydr obenzi m dazol yl ,

1, 3- d|hydr0|ndole 0x0-1 droi ndore

or
2- 0X0- 2,15 di hyﬂﬁ%mmﬁiﬁa&z@ﬁ&je'sw menop diar digubstityted Ry Bahp| y
denotes a mn?ﬁf&‘?k)ﬁ]@@éﬁﬂ@r‘rﬁd unsaturated or aromatic heterocycle
having 1 to 4 "and/or S atons, Whl ch may be unsubstituted or
nono-, di- orofrisubstituted by A, [C(R5)2]0R5 and/or [C(R5)2InHefl .
WD 2009/ 15292 / 7 v arly
preferably deﬁgi%;é%gﬁ%g%rg?ﬁ@r éi &ﬁrfggpsﬂ(}‘ﬁ &0 I%)'Malpﬁ'{]dtia%r%l

pi perazinyl, cxazol idinyl, pyr azol yl, pyri d| nyl, pyrim di nyI , fury!,

t hi enyl 200xaz%I 5oxadi azol yl, im dazol yl, pyrrolyl, isoxazolyl or
i m dazol i di ny Wnere t he radi cal s may al so be nono- or disubstituted
by A [C(R5)2]0R5 and/or [C(R5)21 Het 1 . Het i preferabl y denot es

pi peri di nyl, rroI|d|nyI hoI| Rer azisn oxazol i di nyl or
i m dazol i di ny%\é nm‘er@ ¥ Hehotant Qrgybﬁf@ohb@%%él Het, -{C(ROzlhtfet or
di substi 10t ut Hyﬁ nd/or A HaI preferably denotes F, C or Br
but al so 1, par, tlcu ArTy preferably F or O . 15Throughout the

i nventi &? al R*paefiecatils dendted Hoccur nore than once may be identi cal
or different, i.e. are independent of one another. The conmpounds
of the fornula | may have one or nore chiral centres and can

t her ef ore occur denotes| icoesasiply, paesynes, ne drrolyl, ofhe- bop-atthyipHenyl,
enconlOpasses al | these forns. Accordin .t i nvention rel in
o L1 Ul ar ¢ TS USRS Sh O e S Rabtom HeT o ! 1 BEk Tehe

of the d r pAbRAl 8-, R SorQNByRbxyphenPr Sf &t Sb-Ai ﬁ'ﬁéghé}% d-N{i-epped
above. preferred roups of conpounds nag 5 expressed by the
fol | owi ng subamnerhesl oa moow (Nwrgtbwaawim)pheaw.oo-t Fe of @r(Nunathw and

in which the b nat
meani ng i ndi camﬁgrﬁomhgﬁﬁ%’ qpb%egé'ﬁ% ﬂﬁ?fgrh" I%Zéga%{r@%%s H,
OH, OA, O[ C( Rehapipss m-lﬁ&lp,—eﬂﬂexyphe[n(j}( B5)n2] digt-ethoxycarbonylphenyi, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p~-{N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino}-

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



or 0['C( R5) 21Thl et; in | bArdenotes phenyl which is nono-, di- or

trisubstituted by Hal 35and/or ON;, WD 2009/ 152920PCT/ EP2009/ 003675
-15-. in | gvopooasRN R 5 10 15 in |f Het 20 PCT/EP2009/003675

-12-

chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl,
o-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p-aminosulfonylphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
difluorophenyl, 2,3-, 2,4~, 2,5, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2,5-, 2 B, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chlorc-, 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-
trimethdxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyi,

15 2 5-difluoro-4-bromophenyl, 3-bromo-8-methoxyphenyl, 3-chloro-8-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,
3-amino-8-methylphenyl, 3-chloro-4-acetamidophenyl! or 2,5-dimethyl-4-
chlorophenyl.

20 . .
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-imidazolyt, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyi, 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-yi, 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-_ B- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,

35



inlg Het 256 30 inlh Heti inli RL35 R2 WO

2009/ 152920PCTi EP2009/ 003675 - 16 - R3, R3leach, independentl% of one
anot her, deno®HE2H8 A together also denote al kyl enREIAER2PIGOSIE C
atonms, R4denotes H, R5denotes H or A, 51&denotes unbranched or
branched al kyl having 1-6 C atons, Ardenotes phenyl which is nono-,
di- or trisubstituted by

9-, 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-, 8-, 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,

10 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-pyrazoly], tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-di-

15 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-pyrimidiny}, 1-, 2- or 3-pipera-
zinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, 4-, -5-, -6-, -7- or -8-quinciyl, 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-

20

dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-

25 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-

30 dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1 ,3-dihydroindole or
2-0x0-2,3-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%)]Het'.

35



Hal and/or CN, 10Hetdenotes a nonocyclic saturated, unsaturated or
aroma- tic heterocycle having 1 to 4 N, 0 and/or S atons, which may
be unsubst it ubaoos/imer0o-, di- or trisubstituted by A }péKnkiRhidliosRhs
and/or [C(R3)2]nHet1l , 15Hetidenotes pipgridinyl, pyrrolidinyl,

mor phol i nyl, piperazinyl, oxazolidinyl or imdazolidinyl, where the
radi cal s may al so be nono- or disubstituted by =0 and/or A,

Hal denotes F, C, Br or I, denotes 1, 2, 3 or 4; 20 and
pharmaceutically usable salts, tautoners and stereoi soners thereof,

i ncluding m x : ' | ios. 25Th onpounds of the.
formla I and%ggrﬁ@@ﬁéﬁ& ﬁrﬁgér%&ﬁﬁngf§ 9'8‘?”‘?'??@1 E{mﬁﬂ%aﬁ‘ﬁk Q?TBHO%QV%,

i n additi on,(f pirepaziog, dﬁv&amﬁfihp&dp%ﬂaﬁg% gpﬁdipi[gpyrgﬁ?ﬁ@ggm%ﬁgzaﬁ é){/élQolyE,
iterature (faor_exanple_ in e standard wo N . @ - r
Met hoderg, der 8#3@%@@41%”@?@% Byrf‘%’é‘! WBE@ZQW_%’@Qﬁg@l'dﬁmﬁf@ﬂﬁﬁ%édlcals
Geor g- Thi eme- Wesd &80 bSbAd @k WsubbBuRRY ) ACIIROMNOR® ah8AF §E@%),1 Het'.
condigti ons whi cﬁﬂ are known and suitabl etpﬁ{ orpcghe)g]gal d reacgl @ﬂ?l Hﬁse
can al so be nmade here of variants known per se which ar3088;003 s
menti oned her gk s gt :1.529 i -
T e r eact oprBierdb i cngieg dpend) TR Brl AU PR AL Soene
person ski | | edolidinglos inidazélilinyg, umrakhe rahic:ls mmlyldéEhklee ato@bf Fﬂ?‘lﬁubsth
conpoun of r I, and 11l are generally known. ey are
novel , ﬁ?\/\eve?ﬁgqhgyracjéﬁ&%hpr epared by nethods known per se. In the
conpounds of the formula Il, L preferably denotes Tlhe reaction is
carried out u r standard conditions of a Suzuki coupling.
I 5Depond ng oL PETUBHH, ISTGHS Rrleker Bl e PORIcLIAF FIsfortinE o Co
few m nutes and 14 days, the reaction tenperature is between about
-300 and 140, normally between 0 and 1000, in particul ar between
about 605and ABwighaut theinverdive, alhwdicasowbishtoscarepre then exaepiay, be

hydrocarbons, ja68.13% X8R e. are independent of one another.

The compounds of the formula | may have one or more chiral centres and

can therefore occur in various stereoisomeric forms. The formula | encom-
passes all these forms.
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 lj, which conform to the for-
mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula I, but in which

30 inla R? denotes H, OH, OA, O[C(R%)],OR’, Hal, Het, {C(R%);].Het
or O[C(R®)],Het;
intb  Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
a5 and/or CN;

inlec A denotes unbranched or branched alky! having 1-6 C atoms;



20 petrol eum et her, benzene, toluene or xylene; chlorinated
hydr ocar bons, such as trichloroethylene, 1,2-dichloroethane, carbon
tetrachl ori dewochberszdzor m or di chl or omet hane; al cohol s,rcavEFh@RS03675
nmet hanol , et hanol, isopropa- nol, n-propanol, n-butanol or
tert-butanol; ethers, such as diethyl ether, 25 diisopropyl ether,
tetrahydrofuran (THF) or di oxane; glycol ethers, such as ethyl ene
gl ycol nononet hyl or nonoet hyl ether, ethylene glycol dinethyl ether
(diglynme); ketones, such as acetone or butanone; am des, such as
acet am de, di hhylﬁcetani ndle ip.ret hyl f ormam de (DMF); nitriles,
such 30as acetonitrile; sulftoXxides, such as dinethyl sulfoxide
(DVb0) ; carbon disul fide; carboxylic acids, such as formc acid or
acetic acid; nitro cpmpounds, such. as nitronmet hgne or nitrobenzene;
csters, such Buioer Kl acet SRR NAERY UGS AW EsH BRSOV
Particular preference is QHMﬁQZMQL%kQﬁEQMyLbﬁbﬂ&?@#ﬂ@bﬂﬁ%@ﬂ%&ﬁéﬁﬂﬂ?
WO 2009/ 152920PCT/ EP20091003675 - 18 - Conpounds of the tornula |I" can
furthermore preferably be déhtidazied. pyraziagh Bgidiyl @r prdmigdlylR2 by
anot her radical R2. Prefer i I
am no,  al koxy or aryl radi?ﬂ#¥e9ﬁ%gﬁﬁggﬁﬁggggg?%%g%@?a% §Hé§¥¥?gd
S5out under the conditions diited bSUHalKIC(BOgRORIgndicr A,s furt her nore
possi bl g 0 convert a conpound of the formula I into another
conpound of the formula I 6§ converting a radical R2 into another
radical Rz, for exanple by pheeycitiigh R ibRo-gEP WP HisLBsBNidtbyOHaLRR/&f or
10exanpl e by hydrogenati on gn Raney nickel or Pd/carbon in an inert
sol - vent, such as met hanolChby et hanol) . Furthernore, free am no
groups can be acylated in grconventional manner 15using an acid
chl oride or anhydride or alkylated using an unsubstituted or
substitumed al kyl halide, #@dvantageously in an inert solvent, such as
di chl oronet hane or THF, and/or in the presence of a base, such as
triethylamne or pyridine, at tenperatures between -60 and +30. 20The
conpounds of firhié fodelul a | deantsbua tnbaooynlie shkiratbt ainmsedurbied orrombting
themfromtheir functional derivatives by .solyolysis, J articul ar
hydrol ysi's, or by hydrogen&FV%Pgwﬁﬁé%WB$ﬁﬁPé‘ §bﬁwpﬁﬁé§%@ rﬁéf Y
the sol volysis or hydr ogen®eygistbatitetedsisondll € of fiRLBStRUted by A,
correspaidi ng protected am no and/ or %ﬁdrox gbﬁroqps i nstead of one
or nore free am no and/ or KGHF ePIR R B%KXér ebbl y those which
carry an am no-protecting group instead of an H atom bonded 30 to an
N atom for exanple those which conformto the formula I, but con-tam
n an NHR groiiplg(i nHehi ch Renptesaiperidimb.-pyrolidioyi, mprphaiogl, piperaziny,
exanpl e BOG or CBZ) instea p [ X
furthernore given to start?ﬁgQ%QﬂQMF%T%£&ﬂﬂ%ﬁﬁk§L&@ﬁgﬁﬁnﬁ’ﬁHYLtmenw’
25 oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imk

dazolidinyi, where the radicals may also 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 l R denotes Ar, Het or A,
R? denotes H, OH, OA, O[C(R%),],OR?, Hal, Het,
[C(R®)2]aHet or O[CG(R®)laHet,

35



35hydr oxyl -protecting group instead of the H atom of a hydroxyl

group, for exanple those which conformto the fornmula I, but contain
an R'0- phenyl| wow@oa682¢ 152920PCT/ EP20091003675 - 19 - @Comp200b/m36dsi ch
R' is a hydroxyl -protecting group) instgad of a hydroxyphenyl group.

It is also possible for a plurality of - identical or different -
protected am no and/ or hydroxyl groups to be present in the nolecule
of the starting material. If the protecting groups present are
different from one Rndt her eagihdpdenandentiya g‘?"@:é\@@@ebéleﬁpfédwhdﬁobﬁf

selectively. 10The term a%ﬁh@a%c?&éﬁd]@a lh% hdv?n {O%Sgener al
S

terms and relates to group ich are suta otec I'ng

(bl ocking) an am nd?"group dgnotestH,chemi cal reactl ons but are easy to
renove after the ﬁgred claem cal Le ct| on has been carried out

el sewhere in the ecul e. 9YBEEL 1% of such groups are, in
particul’ar, unsubstAtuted @én@t@biﬁ’nbf&ﬂcﬁéd 2¢ Yranchel lalkypralik@eet hyl

or aral kyl groups. Since the am no-protecting groups are renoved
after the desired reacti on®®pS:reacti on sequence), their type and
size are furthernorg not c ; W%Mﬁ r

those hav- 20| ng 1’%0 in ggﬁ?@%ﬁ hgﬁ {Eh Esgﬁ]géﬁ gﬂ%ﬁéﬁﬁbﬁﬂzt‘df’e’a Er%o
"acyl group" is to be undeMen@VorﬁN.he br oadest sense in connection

&1 phat e arali phatie. - ar GRRPRE AfEReBEYG s PHEE RBS RO Hhme or
Shd capecisl Iy’ a?QFKOLSCS?EJEﬁ‘;‘“?“'GS%m@@ o “““"y“’é‘é‘?"’!m“?ﬁ’m‘“
peci a .
aﬁ:@e SHiu gr PNGH ! tituted by

groups are al kanoyl, such 8%

ar al kanoyl, such as phenyl @Cﬁteﬂ5k]n@j}ﬂyénd/§ﬁgt(ﬁ%§]n|@@cﬁzoy| and tolyl;

aryl oxyal kanoyl such,as PQOA, oxycar bon such
met hoxydar bonyl . ethi@iycar Bghgtes pgoezrdmyi rﬂyéfﬁil‘éiﬂﬂem%%}ﬁ&‘ay'bﬁlﬁ?faz”ﬂ@c

and 2-iodoet hoxycar bonyl w

("carbobenzoxy"), 4-net hoxygenzy x%@g{? on yﬁgﬁ%r%ﬁ}sg%gﬁﬁmay
aryl sul fonyl, such as Mr, aBbfb@mdnmdfﬂnlEm&rte@byaﬁ aind/pr At ect i ng
groups are BOC and furth Z Frmoc, benzyl and acetyl.
35The term ™ hydroxy'l%lprot eft ﬁ%ﬁ? qré |i kewi se known in gener al
terms and rel ates tm groupslenbiesht, arewmtabl e for protecting a

hydr oxyR0gr oup WO 2009/ 152920PCT/ EP2009/ 003675 - 20 - agai nst

chem cal reactions, but are easy to renove after the desired chem cal

reaction has Qﬁ@phméde@@cawtus%feeym@r@utd}né@eaMt&%ts%meTyme@@&f of
such groups are the above-nentioned unsubstituted or substituted

aryl, aral kyl insludingymixire faereelintaigeliasi e al so al kyl groups. The
nature and size 5 of the hydroxyl-protecting groups are not cruci al
si nce they are renoved again after the desired chem cal reaction or
react i o#9sequéhe epmppehds efibe fosnga vend atsoghetstmuhmmam;ms @0thdim

particul ar 1-10, rbon a | es, of h dr rotecting groups
are, inter al Prgpafagpln Aot h%&'roﬂoﬂ pa %[FPEW d%%w}% perse, 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, Stuttgart), 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 11l



10 p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where
benzyl and tert-butyl are particularly preferred. The COOH groups in
aspartic aci dwarrdosglseem ¢ acid are preferably protect PETIER2G0HE36Tr M
of their tert-butyl esters (for exanplejAsp(OBut)). 15 The conpounds
of the formula | are liberated fromtheir functional derivatives -
depending on the protecting group used - for exanple using strong

aci ds, advantaﬁeousl using TFA or perchloric acid, but also using
ot her 20st r ondhe FRAYENIIE Caicied SUt YT epadilipns a81Are knewndo theqrersen skillad
acid, strong gﬁgg@ﬁgbpﬁ Ehbg o ds, such as trichloroacetic acid,
or sulfonlc acl ds, suc enzene- or p-toluenesulfonic acid. The
presence of an additional |nert sol vent is possible, but is not

exanpl e oar ol ¥ sttty fenSelE RS riitide G atuaf %ﬁ%ﬁ’%%ﬂvﬁ%%ﬁv Finey"
t et rahydr of ur are edvet]i aver, tas} 685 be pusfarés biPMsthbds

hydr ocar bons, such as di chl or onet hane, furthermore al so alcohols
such as met halbih eWﬂsé’?thesf@fmﬁlﬁdhé-lPrew]M?B?teSM xtures of the
above-nentioned solvents are furthernore suitable. TFA is preferably
30used in excess wi thout addition of a further solvent, and
perchloric aciﬁg%is pref er ak| E)sed in the formof a mxture of acetic
aci d andg70% chloric acidyrmthe gratio 9:1. The reaction

t enper at ures foPThe cPeava arBadvant ageous! y between about 0 and
about 50, pref?ably between|{I® and 30 (roomtenperature). WO
2009/ 152920PCT/ EP2009/ 003675 -21 - The BOC, OBut, Pbf, Pnt and Mr
groups can, for exanple, preferably be cleaved off using TFA in

di chl or onet haffibe ogadliehrig canpipd o maded starl3dre cbhditiGhs oha Supxddeupling.

15-30, and the F ro can..pbe cleaved off .us r0|rrately

5t o 50o8s0l LDFBRNTPS GPre ORI IRUSERl dio HRaHOR L S BRvERR

at 15-30. Thenﬁmutésybn@rw,ltraytsSth@rf@bamdeﬁ@emmﬁeei@tbet\b@araéﬂm4@’!31@

histidine, asparagine, glutam ne and cysteine. They are cleayved off,
n

dependi ng on tHE" ﬂ@B’é@WW@ﬁG%@BHJ@P "&gﬁﬂﬁl’*ﬁfhe qh ahaus pHed |

with the trityhogrgep being cleaved off fromall the said am no
aci ds; on use ? TFA / anisole or TFA / thioanisole, only the trityl
group of H s, SaiablaimkerGelvers aredoreexantile, idseesgbons, suehas hexane,t he

Cys si d@0chai | oyed
o protect ar B puG HSRENE e BPRAG! b ol

di chl or onet hasech wﬁrohgﬂmhyibhem Padictésroeitaine, puirbbe tdirandlogideugtdorof or

exanpl e CBZ o ben- an b | eaved of f, for e le, b

treat ment vvit %‘éﬁﬂ%’ir‘%?tﬁ &ﬁé’i‘@ eé“gT ag methalq< ﬁ%‘?%r‘é@éﬁﬁ e a

nobl e- net al Cﬂbﬁhéﬁépaxﬁcﬁlbﬁ’@nﬁ%ﬂt@ﬁlﬂlﬁén@f’é’tﬂéisagﬁéwéé Mie®iyi athedpport,

such as carbon) uitabl e sol vents here are those indicated above, in

particuld®r, f@lisopxemprdieraetahvireiuran cHHiRsonriexpneoplvep! aberaneich v
am des, such n{y.% r t at
t enper at ur es %{;‘hl)'(weeng J(Ebgu hﬁ@'%ggﬁe{ b%@%?@ﬁf‘&élgg?évwéﬁgt@gut 1
and 200 bar, pter eilglbmp)dtet@mee{seudnas acdionbar butaydneganivlegssushafs t he
CBZ group sucge on 10% P h | or
voing anmont urteBrTE Apph SR By it Ruf- st it ans

as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSQOY); carbon

30
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



30Pd/ C i n net hanol / DMF at 20-30. Pharmaceutical salts and other forns
The sai d conpounds according to the invention can be used in their

fi nal 35non- sabtzedoaszeo On t he ot her hand, the present ipovErbicom3sisSO
enconpasses the use of these conpounds 4gn the formof their
pharmaceutical |y acceptable salts, which can be derived fromvarious
organi c and inorganic acids WD 2009/ 152920PCT/ EP2009/ 003675 - 22 -
and bases by procedures known in the art. Pharnaceutically acceptable
salt forns of Cohmouo@@otu’tii@s‘ormulaheam furtheranore prederibly tehebtainsd byar t

prepared by c the. n f. the for

contains a ca? ac' d%(%gﬁ%@p%qoth?gagﬁﬁfgﬁﬁe%gﬁ(&{lg. acﬁﬂo%%r??{?md by
reacting the mmmumy an bimire, Silkokabl arybestica GH@ eactidreisqoefeestip batiried
base-addi tion salt uch bases a}re %&r ex al kali et al

hydr oxi des, i Al Ltﬂﬁfeﬁg" ig@Jp 'g d| um hydr oxi de and

| 'i thi um”hydr oxi de; al kaline earth nmetal hydr OXI des, such as barium
hydr oxi de and um h dr oxi al kali net al i de

exanpl e pot as¥i '%#‘ﬁ”b?%? edéosgplage E%%ﬁrl‘fﬁ{t&?ﬂfﬁ]?(‘?‘ﬂ'@ aféﬁ% Qe %Ué’gbr gani c
bases, such agnghBetdripdend §f e iaRalia by eomnrgting g\?édwé RUhREreherThe
al um niumsalts of the conpounds of the formula I are |ikew se

i ncluded. In Eﬂﬁ’@%gsefobﬁx@épleaﬁweééﬁlﬁﬁﬁﬂa%gwpﬁ mamrqmoam (forci d-

15addi tisgn sa t

pharm: Caut | C o R G o be Rl kel BPPRIcaRIERH R ndt L
exanpl e hydr ogan, $udhi ammetfmmhoasthhy@ﬁ ogen chl ori de, hydrogen brom de
or hydrogen iodide, other mneral acids and corresponding salts

t hereof, such as sulfate, 20nitrate or phosphate and the |ike, and

al kyl - and nohedhsimsiefisemamine goops aan eelrayatad inenearyentional manner

t ol uenesul f on ' ' d
corr espgadi ngaésgt‘fj dﬂcggreoﬁgégt%ﬂ@iﬁggg? ﬁ‘ty%tt&fﬁSI %@?’8%8@%&%5’%?
tartrate, mal saistifuted aliiyhbalile, adWarﬂﬁgodsMnmt;aertsa&!enubamteas di-
ascorbate and the |ike. Ac di ngly, .pharnaceuti c t.ab) e

ot - add: | onc¥8CametSas of BFCaRTBY iRl BreREs cbAtaEY: Sianas TaL e

fol | owi ng: acghietor Peiding) at Bmpdraiufey Betwakfl-6ahAd +38part at e, .
benzoate, benzenesul fonate (besylate), bisulfate, bisulfite, brom de,
butyrate, canphorate, canphorsul fonate, caprylate, chloride,

chl or ob@0zoat ‘?h%‘éb%bégﬁds E¥HL3BRIIZ NER: gg{el-%gxﬁéﬁsi t?&' bg érhecﬁl%?ﬁ’dgi‘ét?ng

di hydr ogenphosphat e I ni trobenzoat e,
sul fonat e, futhemairem tgalramcéipaaleie(rWamSm;csicdvcaymsj)m pgeticatar bydnelysis,

gl ucohept anoa gl utamat e, gl ycer ophosphat e,
hem succi nat eBﬁ%ﬁ*@Sg @élgs's ‘hept anoat e, hexanoat e, hi ppurate,

hydrochl ori de, hydro- brom de, hydroiodide, 2- hydroxyet hanesul f onat e,

R e e T e
m;g hyl benzoat ghichRRARNS cOgesRIIRENg PR ot M eI B340 9HBe3675
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 1, but contain an RO-phenyl



phate, 2-naphthal enesul fonate, nicotinate, nitrate, oxal ate, ol eate,
pal noate, pectinate, persulfate, phenyl acetate, 3-phenyl propionate,
phosphat e, phweph®oratey phthal ate, but this does not reorEseb/oEs7s
restriction. 5 Furthernore, the base sads of the conpounds according
to the i nventi on include al um nium anmmoni um cal cium copper,
iron(l11l), "ton(ll), lithium nagnesium manganese(lll),
manganese(11l), potassium sodiumand zinc salts, but this is not

i ntended to r@@ués(whlahrl%”ss aihydrogl-protecting Gedian dnstead ofi@hy b
salts, prefer H&ﬁ/[bf'%'ven to ammonium the alkali nmetal salts sodium
and pot assi umB A% he-al kaline earth metal salts cal ci um and

magnesi um Salts of the conpounds of the fornmula 1 which are derived

from phar maceyti cal | tabl e or on-to, ases, i pcl ude
alts of 15pr [Hisnige pbeSBRIBH S Pufaly &7t Ienloalar AlisTed nidsteptiEatnino

ani nes, %al 0 BRGLHBYdExyI3dreni doybeOsredét in the tfdduleibfafe atrapmataLCl i C
am nes, and basic ion exchanger resins, for exan]:pl e arginine,

bet ai ne, caf f Bah ihe pIoeeiRoctranmepreshpl arpalifferent from one “another, they
N, N - di benzyl gf /] @?Eﬂ%%g% QIQE%B‘&FEEEF“V cycl ohexyl am ne,

20di et hanol am ne, am ne I et oet hanol ,
2-di nmet hyl am no- et hanol et hanol am ne, ethyl enedi am ne,

R T P

N- met hyl - D- gl m@ﬁupewhmmh@uitabie fori preteating évloghingrardarmito g:rob;yam ne
resins, procaine, i nes, theobromne, tri- 25ethanol am

triethyl am ne29¢ips Falrpadions, ﬁ’lﬁr%‘ﬁﬁﬁéﬁ%'@“%ﬁ‘ﬁ? qiferéhe desired

(hydr oxynet hythamRicBVicatliotehad hOSRERAEH Bed elséwheﬁé”ﬁhf’fhé fndituld. "T‘yﬁl&@?d
to represent a restriction. 30Conpounds of present invention

whi ch cast ai nobstshgravps a@em @@W@dﬁhmﬁn@etgmt@dwg sghslituied gexk anthi sed
t t hyl
opLopyl andil IRt bR lod, SiES ind BRIl

sul fates, f or reawevel aftetitive tibyited maetlcbry(oraewbmnae;wemd)fmae’type and
(G o- C18)al Kyl . for exanpl.e decyl . dodec

35 and ot ear yFZERTITHEmBle R eGP aeY e eianss in QU g bR
hal i des, for mgaied eintpemioiarchs ogdresn aehs Taaashy badyt griugeis tBakh
water- 26d oil - gqpl u- %009/ 152920PCT/ EP2009/ 003675 - 24 - ble
conpounds accHPeRTRoHdn hrbioadest sense dnpomecipe paihdbe niaseyt RIgERSS.

salts. SThe aRGdmnid,PORsoRIRH0BE fihi Athafie/draipthlie yrarAtebher rod

i nclude acetate, triflUoroacetate esyl trate umar at
gl uconat e, heﬁmuelm cwab@xyhﬁ|appiar€utse|fomyamdeh$m,umeamhylar @dimc@re

i set hi onat e, h

pi val ate, sodirump rg %Eghﬂ?gg%as bi&f?%'%ikto%g ??362’}? i"Cy EQ%%PBS

tartrat@d thi oﬁalcmtaa;y! gm:pbaalreaﬁmd@lrm@té&ad@ﬁnpm;orﬂguand bitgrjl;s not

intended to re esenf~I a rest | cti o Par i cu!Eha gpr ef Bge] #'ré iven

t o hydrochl or Pferengy ?H?%@ﬁlp ?Fﬂ@c a'FOé’ FHERAG &SN oy Xt e,

phosphat e, subjfkahéylaghsasrROPARRoxycarbonyl, such as methoxycarbonyl, ethoxy-
carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl;

30 aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxybenzyloxycar-
bonyl and FMOCG; and arylsulfanyl, such as Mtr, Pbf and Pmec. Preferred
amino-protecting groups are BOC and Mtr, furthermore CBZ, Fmoc, benzyl
and acetyl.

35 . e .

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

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



15 The acid-addition salts of basic conpounds of the fornmula | are
prepared by bringing the free base forminto contact with a

suf fici ent amyonbosabasebie desired aci d, causing the for meatrirepooobessize
salt in a conventional nmanner. 20The f'r%?‘ base can be regenerated by
bringing the salt forminto contact wth a base and isolating the
free base in a conventional manner. The free base fornms differ in a
certain respect fromthe corresponding salt forns thereof with
respect to ceagainst ghiepscalabagionpebiticrs casytthreasovecdftanithe tgsited pol ar

sol vents; for the. purpases, of the inventio owev t he sal.ts.
other - 25ui scbONPBLISBRIT Bt ReS) cepkat BoprEg E ke Pl Hupisst

As nentioned, of fiehpjratpRerithieciovy-naetiRpba bheuhaseed dd subsitutedlahng, of
t he conpounds of the formula | are formed with nmetals or am nes, such

as 30al kal i nBEHNACRARY SFRUNS AETEATPE HER 2Kyl GouBs gHin RatHER Fneksize
Preferr 0 et f foafrsoflbifothelAesidie TRAARHI WHAMeF cibhibed

Preferred organic amnés ar ~di benzyl et hyl ene
chl or opr ocai négaiptsdier He defiiedrmhenicatirerctioponyeantiotiseniierse; preference

N- et hyl - D- gl ycani ai .
D006/ 150020ncr BRI EBsTHnR58MRb JE20, Fpparfl g #-10, gahoD; s @mples
causi ng the fof mairoxyl-podtetiivg gmiups iare, dntepalieg éri-b oty carboryl, beftrgl, f r ee
o e | BIRIRIALSH, o BEbeditihd BT PR AR S e
free acid foramtBithf e daiticules prafdirdde TRe COOHYMLREINGRbRARRIAARNG

salt forns thereof_with respect to certain physical properties, such
as sol ubi | i t ySluiarpisiasid ais Riefarably perteetnd inthedegaof dieik lwe-hublestaren,

however, the gg} RelaeeaPr respond to the respective free acid
forms ther eoftéf 1%%% co oqu?accor ding to the invention contains

nore thag one group which is capable of form ng pharmaceutically

accept abl e sa i , inyent i e .

mi ¢ ot e sart dnerSeblhds b Rpbra) 8 Moot v RRER feive-

l(ij)l ta{j trate, ddtiwse%_ 2 gbﬁencldhg pgﬁhagmte@tirgqg{:mmmd -_-idicﬁxghqﬂ@d bsihg strong
I sodl um and tr| oC ori de, ut IS IS ot In nded to, rep-

esent 5 rest PPEE: SHENRARRUPH IS Tich o cbled ik Boaso HEna o

seen that thespyRs Rofdatic 5ﬁhﬁ,rsucﬁ(%i§9ffy%!%dh¢@}|c‘ éﬁi@éﬁﬁﬂﬁ@i@?@i@@ir&ﬁg' n

the pres@nt connection is taken to meéan an active ingredient which
conpri ses a coBrgvimerTBexyliracidss fushnas trichlorpacetio agido Pr sWENiT agidss

salts, in pargigubapehfeddliop Rﬁ?h&n%@{lﬁhi%.tﬁé ﬂé[%%&Yceedof an additional |~

phar macoki netic properties o I've 1 ngredi conpar e
free form of triest snitaniés pospidel riis oot awgyobdmEsssyl Suftaveniredit sdie

active ingredjent 25used rlier. The pharmaceuti.cally acceptabl.e
Salt Tormlor VRS AR PR wlbhis, Pt xEmpllabhiG o, SRToR S2ee
i ngredi &% f oacithethibly, stch ksRetvatyarsfutesiridiskaplanmarek sngt asDyFgperty
which it did Bot have gﬁrlier and can even have a gositive i nfluence

on the phar nafBgRARPH IVEFORHRUS8YGHas dishisgeraethane WItherMmAUgRs to

its therapeut hoRbki &@Yad ﬁeﬁ%oﬂ@aﬁ?anoTB?Esbgl\é@%BQQna WakdIeMiBiRs of

relates to nmedi canents conpri sing | east

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).



conpound of the fornmula | and/or pharmaceutically usable salts and
35st ereoi soners thereof, including mxtures thereof in all ratios,
and option- awopgeEustgadents and/ or adjuvants. WO PCT/EP2009/003675
2009/ 152920PCT1EP20091003675 - 26 - Phagqymceutical formulations can
be admi nistered in the formof dosage units which conprise a

predet er m ned amount of acti ve ingr edi ent per dosage unit Such a unit
can conprise, for exarrg g, preferably 1 ng to 700 ny

particul arly phef&adP UBPr% anacgod Mfggr%@saa@ofep@uamp&;@mfaﬁab@ heo
the inventi Onciegn%fﬂﬂ'uggm OfFA tﬁedlﬁﬂﬂmntadét A8nd Bf’ﬁ&ﬁ Pbﬁ%lrggtte[}%dtooéN

adm nistration a ondi ient; "or
phar maceut i caHO or dinkae ah‘i;S—Ba‘h dmel the VD @ tgeoigdcambe b@afleai offakindosage

its which t of ti ' di ent
10 dosage. uni EhBPRREITER GRS CERR T dionar AheysAahe Bt G ch
conpri se a dapipgridipgen @MPar 15.303e, as indicated above, or a

corresponding fraction thereof of an active ingredient. Furthernore,
pharmaceutical fornulations of this type can be prepared using a

process whi ChThét r@g@b'.yeﬂﬁ@rag@%wgéﬁéa%@? éh%ﬁbmafés ar-

Phar maceuti cal t1ons apt ed mnistration via any
desired suit abmeen@lutmmnefa@ﬂ ysteins. d hby ace alea(led\oihdhpagdmgmﬂheor

or "t r ans 9oy mangsreEEi RprodlEs Ramal M £ R0 BB R aBE | "0
intr grruscul ar beingtolenvedadfiramn ailnhe adigramha: _aﬁ’ﬂbﬂ@]@lsse SHTRAf @fhRsaleadr ons
by Tor " exaniEA T XBRETRPleaBE R S BRTAGOTHGT HiS: &R RR i geaved o,

exci pi ent (s) Wheﬁ;asuy,@ma(,ﬁa gnaﬁa Ebasrechali.cal fornulations adapted
for oral adm nistration can be adm nistered as separate units, such

as, for 1exanplee Fé4 frantasetybeagoranylbare isseroployed iupeiect £60.Ut Sons

or suspension L£di bl e foanms or
Foam Toods: —of oIS e, e e b 1 61 1 T qur

emul sions. WD 2009/ 152920PCT/ EP2009/ 003675 - 27 - comm nuting the

d i | d h i cal
excr o ent - contysoBRoF At IR S B HinReltd ke Lot SdrB LR pEBL, "
edi bl e car bohyyly edrebe sleahedsff, fcﬁrexamlﬁ;)b? trestrassttwitt hydogen @l the 5A

fl avour 20pr eservati ve nt and dye | i kewi se be present.
Choeal o o o RSB 6 B rnes 1T RABP B S ERAE Fretal ey, Setas BUl-

above and fil bauﬁg a%béﬁ@@eg@éiﬁbh%ﬁb%H[ §uct,f'h§§ 8ABR). s%téﬂé%ﬁlegf&d

| ubricants, such as, for exanple di sperse silicic aci tal c,

magnesi um st eBeTEAE toege 'nﬂ@é‘ﬁﬂﬁm@am@l@#la@&rﬁé@mﬂ@W&Qj'ﬂoiﬂcéuch n
lid f
operation A o DAl 8felrbl Sy B, SR LY i fHfceridhield 99

agar - aggﬁ, cagem&rmlscaaﬁxedaxuéabtanmnﬂammaimtﬁyeaaeboumyndi naawmpme-
added in order ove av it t nt
after the capglfﬂeg bRe Ro'fqel MB%BI%‘? ly %}fezd‘rg% ?%1 éﬁ'[,%r
necessary, stuaﬂmbenblymde:fshe Camgr@a@bsc@@dsmeﬁn fﬁr%ﬂatﬁ‘l@r@ Sn&EStowekh as
dyes can |ikew fe be | ncorgor ated into the m xtu

d/C in methanol or using ammonium formate (mstead of hydrogen) on

30 Pd/C in methancl/DMF at 20-30°.

Pharmaceutical salts and other forms

The said compounds according to the invention can be used in their final
25 non-salt form. On the other hand, the present invention also encompasses
the use of these compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids



20Sui t abl e binders include starch, gelatine, natural sugars, such as,
for exanple, glucose or beta-lactose, sweeteners nmade from nai ze,
nat ural and swaida@bissozg ubber, such as, for exanple, acagirmp2o00/003675
tragacanth or sodi um al gi nate, carboxyngshylcellul ose, polyethylene
gl ycol, waxes, and the like. The lubricdnts used in these dosage
forms include sodi um ol eate, sodi um 25stearate, nmagnesi um st ear at e,
sodi um benzoate, sodium acetate, sodiumchloride and the |like. The
di si nt egr ant s ahdbhsekeby prddedutesli@iong ineisé aitcPRainidreuttally astagsiable
met hyl cel | ul ose, _agar, bentonite, xanthan gum an he |ike. The
Labl ats are 1 SRhA AL By COMBPUEaATING OB b T beoneicrr o Rbares,
30granul at i nghprofiehtiBharpkiteds e tHE edribSundeéidhd oruld! PEdRAING aadagl a
di sinteg- rant and pressi ngr]_t he entire mxture to give tablets. A
powder ‘rg xt ur 8OXd IR AREdT iy shilahla galinean bajvmned Boieacting be qom-a
sui t abl ¢ mann ' I; I -,;éfaﬁ , ' d
optionally w ? huﬁé\i %'F]P] e%sﬂa?%%as%&g?; org Cé’@ﬁ'g@ﬁé nge.éﬁ’&]{f&q sat

car boxynet hyl Sekh bhsseareaforaixgimpée, alkaliehetal neroxides)|igsiudipg potassium

lid , i I ut i tar [ h for I ffin,
over ol done, 5y dcipal SLBR 5 a625ha MG ot SRR BRLGT
and/ or an \WOh¢@oRides2aRPRESTh &l APdORIEE Zhnd- cifciumalyspidin bikat iedtaps,

for exar‘rM e, bentonite, kaoljn or dicalciumphosphate. The powder

m xture ‘can b8 grift 19t eXPBpleRAfasHN thabideand sedidamrorerdeia8d f or
exanpl e, syr uRarigilsdrghnRdHses, AkAdsdipatidihéd WetRandSfnitd N%erhg-
cellulose 5 or polyner materials and pressing it through a’'sieve. As
an al t er nat i velut@nigeahbe aturgnium saitspeitiie comprundecitha fgreulahatetikeugh
a tableting Iy Vil 0n- uni f i ch.are
broken up to for rﬁﬂglP g%étijl I('Qgge #ﬁ%@éfr%ﬁéﬁ@@orﬁ%urﬁ%ﬁfﬁﬁ??@a@%l,%gldg

addi ti ong5of stddition salts dan be Stresdatyeiraating, thésd corapoumdsewith piearina-n

order to prevent .shi cki%g E}]O t he .tabl et casti n% n;pul ds. %Me

| ubri cated m KPRy 8o7¢REAPIPLARUGAPY NATGRNTE 26Fat 10T SXREPEIIR AR
accordi ng to hhridsNyect 49 Aygdgerlchrribe, RRIBG&EBromidd ophfdreger loaweny
i nert excipient and then pressed directly ive tablets w thout

| . 1yt
carrying out PHErgHBeMEl é?'ﬂ%ﬁ”%ﬁoﬂﬁwm$ﬂéTg?@&éﬁ“ﬁ@@ﬁé‘ﬁﬁ@@sent or
opaque pr ot eChjiMes b@?l%rsg}éfé)ﬁéd fiiel RS, gﬁd ﬁikﬁﬂ%hlﬁﬁ I%erlﬂan'a?éé?&u%@

ol ymer I ag wax may be

| ayer ofggsugar or p material an 0SS Ia?/er 0
present . Dyes ag gihdpesuifierade tiolueneswiorate andjbenzenssuiéonatie dnd aibeére t o

differentiate i S i e 2 al _ligui ch
e forexamPRPER]E Bhd SRFpdiARAS I b Por 308 B sopfl Wy,
the form ?f gesatgm, mﬁ;’sse,ﬁmaledatat s@ogiat%mimanﬁémgtmrspﬁdy%s,d@scor-
pre-specified, apount, of t conpoun ru an be epar. W

R ool ving ¢ nbABA e Ik Ao IR Al o e S feAl o BeErP P B LB ion
flavour ,25whi | gad bpthe ToRipRUBEEBRTHEoHSHIAY irtiIRNthEFSidwid: ERB&E Cadi-
vehi cl e. Suspensions can be for- 25 mul ated by di spersion of the

conpound i n aPAisnaidate. FRE. @spetrighPenznaie benaersanfenstedbesylaakn
as, for exanbhRslnOiuliRd Bahie>bastatt, Siohnas, BapRalypswaLNY! ene
it1ves, sltch as, tor

sorbitol ethers, preéeservatives, avour’ a
exanpl e, peppsapiylate,gibforisie, nbivtohanzsatectibate;, sydopardendyaopinnater dighher

30artificial sweetener n e ljke, .can Likew,se b dded., The
dosage @ & f oF TP EHoBpaR Pete, Aintirehe oSl B ARG ELRPRa, e
encapsul at ed koiferiats, Gamasate egaladiBraté oo Indidi®AciE R GaRicB ohgtepgiapar ed
in 35such a wgépthat the release i s extended or retarded, such as,

for exanpl e, epatienglusPnalrpeiarRieoglvERipPhesphate: NeRYIRIGCHAtE. N
pol ymers, wax hapfhuiffe, hepmoaldPndRiiate ANgARME, REZBeRIA8S 6% Aro-

25 bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-



. adM ni stration

- 29 - The conpounds of the forrmula | and salts thereof can al so be
adm nistered in the formof |iposone delivery systens, such as, for
exanpl e, snmalWwounidigies | ar vesicles, |arge unil anel | ar peesiredo@sozaad
mul tilamellar vesicles. Liposonmes can bg, formed from various
phosphol i pi ds, such as, for exanple, chol esterol, stearylam ne or
phosphat i dyl chol i nes. The conmpounds of the fornula | and the salts
t hereof can al so be deliv- 10ered using nonocl onal antibodies as

i ndi vi dual caphater 2-naphihaiariestfienatemicqlinate nitrdte cadatsic asleateppgihed.

The conpounds can al so be ¢ |l ed to sol ubl.e polyners as tarqgeted
medi cagnt cafr B?‘gt.'” @?rﬂﬂ%ﬁ@nﬁlgwt@fﬁg,ﬁ%@propmn&e, Phos%%a%
pol yvi nyl pyr r phogipdfated yhial6 Pl IE doed AbY SRR Bregyibimet h- 15

acryl am dophenol , pol yhydr oxyet hyl aspart am dophenol or pol yethyl ene
oxi de pgl ylysine, substituted by pal mtoyl radicals. The conpounds
h

may further rmFSrti'?é‘r $Phe%ake s@!t§hat§§ c?éqp@uﬂgg%&grawggo%’é e ﬁ(’)"*r"i ch

are suitable tor achieving contro ease O I canent,
exanpl e pol yl schide awnhjum.oiprepiint, malaiapr edppet,dreen(lll), irondll}, lithium,

pol yhydr oxybut yric .aci - .t hoest er.e ol yvacet al s .
oLy by ar ey BrehRell farShkce i, PahES AT poBS ik shith and zinc
anphi pat hi ¢ bbaltsk habipid igmet interiddayidiregeksnt Phatmaieauds &l above-men-

f or mul atl'bons gda&lﬁeﬁj for transder.nmal adm ni st r_aéi on@fan 25b

adni ni stered 43" {Se AFEFIENDE Ssqbers i Ipmontuemdbe alikell silaks@ipact with
the epi derm ss@diufnhhd SRESIIGRAL and tHéSalkditle QAL shRSAGLNVAd

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

described i n geseesitm: Sels of hemparaudds of S foresladrwiich areajeriveds
1986). 30 Ph L Cal . oplcal:
( ) ﬁ%ﬁﬁ%@?@‘}ﬁﬁ?@%@%@%ﬁ Pér?—ﬁoﬁc?ﬂé&e% include salts of

Creans, sUSpénsions,
| ot i ons qspowdprimarnys ekctndans ang éestiay, angeés, subptitates] araimes saibs inmiuding s.

35For the treattrre:?r’bt of the e e.O{egtr)t her ext Er nal. tissgg, for exanple
mouth and ski RAUFHE GOSHIN0 SUPSHLes AMEEa el AINNES PPE §28S 9% pi cal

oi ntment or  ¥hAAQ8Y sk AP CiMPROINHIEE Betaind Laffefiee aMordpioddige, case
of fornmulation to give an ointnent, the active ingredient can_be

enpl oyed ei t heRClRe; N.M-qiagngyistiylenssiaring{banzathiae). gicyclohexapise

Al ternativel ygichio V\ilgtt‘é,ediEWfﬂh%,@-d%%Wlé}ﬁinBQngHbﬁtzetﬂaneg] g n‘{fﬁ%-a

cream wizgh an oil -in- er cream base or a water-in-ol e.

Phar maceut i catthesehgthanoninadeipyledediamine pl-ethynagpheliet Nesthylpipetie
eye include e d - i.n i e i i i ent | i ved or
cuspended i n° 4 o REgmsel giiebEaindt B Al B SHInE ol Bl eBi B - 20
Phar maceut i caliddoairma,iystrieo neegutaipee N-rhethy ol wedmiap phogablios) piperdhe
nmout h enconpass | azenges, Oqastj | 1 es and mout hwashes . .

zine, piperiding, pdlyamine resins, procaine, purines, theobromine, tri-

25 ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

30 Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C1-Cy)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di{C1-C,)alky! sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-C1s)alkyl halides, for example decyl, dodecyl, lauryl, myristyl

3 and stearyl chloride, bromide and icdide; and aryl(C-Ca)alkyl halides, for

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



15Pharmaceutical fornul ations adapted for rectal adm nistration can
be admi nistered in the formof suppositories or enensas.

Phar maceut i catvofzesomdta@t i ons adapted for nasal adm ni st rpgtrie®BoohMe3edzi ch
the 20 carrier substance is a solid co_r%{_i se a coarse powder having a
particle size, for exanple, in the range 20-500 mcrons, which is
adm nistered in the manner in which snuff is taken, i.e. by rapid

i nhal ation via the nasal passages from a contai ner containing the
powder hel d chlessnmunkie atosringSwi thalrivenfion tah atippasarkdusing such

adm ni stration_as nasal spray or nose drops with 25a liquid as
carrier substﬁ?ll enconpass active-ingredient solutions in water or
oil. Pharmaceutical fornul ations adapted for adm nistration by

i nhal ati on 30enconpass fi_ne!%% garti culate dusts or msts, which can
be generssat ed Bhe@RPYSMENPPRT PERTMRELER]saliy Wiidarseisrighinclude
aerosol §, nebyld Dlord £l i QUG-
50007 152020 LASE SRbRRS ) Eiide, aifite, fumarate, gluconate, hemisuco
adapt ed for paaienbpparatadmidiectoends, dydiobadivide, isgindmede, anahdelateaqueous

bact er i ost ot FESHAEo RS ok AR ke B iR B bSanfilicth e

rendered i 3 ot stelaeate) ﬁdﬁaté]%uﬁbslﬁmidy!efe,lté‘r&afee@iiﬂmm%tmsﬂﬁetdrﬂ&tcﬁﬂéthand
aqueous .and non-aqueoys sterile suspensions i ch may conprise
suspensi@n ne@f“é{‘eag’b‘?ﬂ}'ﬁ @Mé}teﬁgeﬁ? 'EBISPENER FEHECORn be adni ni st er ed

in single-dose or nultidose containers, for exanple seal ed anpoul es
and 10vials, and stored in freeze-dried (lyophilised) state, so that
only the addi PaBisubr preferancens owen 4p hyéechipgde. dihydspclisrigep hydivat er
for injection 0QS kel I e [ ry.

I nj ection sol B [ o’ﬁg @%ﬁagdsp%ﬁg%’r%h%ﬁég% g@%ﬁbégc%grg@g%%é with the
reci pe gan be prepared fromsterile powders, 15granules and tablets.

It goes witho sayj ng.that .in.addition tq t ove _particularly
mentioned. cond? BRIt gt G dobuhls on el SR i At Plithaied
agents usual by btinging @ae frevibbbe faBPRES cormadthaitpastifieiehbambiieofafie
formul ation; thus,. fqor exanple, fornulations which are suitable for
oral admini st fesishedidyeaisigrthe domalien of the salt R seivgnfieng! manner.
effective anoyp fek %s@%%&@g@f-gﬁa&f‘dhﬁy%%iﬁg the SO irfe@Bniachunber

of fact@ps, including, for exanple, € age and wei ght of the animal,
t he preci se cwitbiabanse anshisoletiog theckes basa imeheonventionalgnarmesy Theyfreq he
nature of the t .00, dm ni ' is
it mat ol y dePerh ot et 8 e RRESA o) R BAUBORARY 300 B

ef fecti ve 30aitmwedf with speciio wedamqiysitahgropertiebesuanvaengdlasilith dn  t he
treatment of neo- asti rowt h, for.exanpl e calon or breast

car o noms, 1 sPBREPEN: o M PaRGEOH S N Tot o My ShofhR 207 o6ty
wei ght @b t hewieCidttepbnd R Eespdaivedr RiRd foand thewar |y typical ly
in the range from1 to 10 ng/ kg of body weight per day. Thus, the
actual anount per day for an adult mammal 35wei ghing 70 kg is usually

between 70 ands HithtiFhed R hehae ARBHhoSRRIIE ALELBURLASERS SFtne
single dose per day or usually 1n a series of part-
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 o - : . .
The base-addition salts of acidic compounds according to the invention are

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



WO 20091152920PCTTEP2009/ 003675 - 32 - doses (such as, for exanple,
two, three, four, five or six) per day, so that the total daily dose
is the sane. %@ﬁﬁ/ﬁmmve anount of a salt or solvate Ofc®fp2809/003675
physi ol ogi cal ly functional derivative tggreof can be determ ned as
the 5 fraction of the effective anount t he conpound according to
the invention per se. It can be assuned that simlar doses are
suitable for the treatnment of other conditions nentioned above. The
i nvention furtahe:rumbb’éthe&i@ires biage Nedistranth o forneQiondf $hdgalbih 4 eafenone

10conpound of f or mul and/ o har maceutically usable salts and
st er eoi SONer s tPﬂ rBRFNeT ﬁE‘F Hﬁﬁr‘?ﬁ'c{“ﬁ%?ﬁ E%‘J@E‘ﬁ@i%%lsy¥ﬁ”%m9 ﬂﬂ%ﬁ‘“ﬁlbgormand

at | east one ft6 chRfaciReth GRAMERM aﬁ&kblé@inb@i%ﬁ‘@é%@ﬁﬂ .nla%m%eh aﬂn
also relates to a set (kit) consisting of separate packs o (a

ef fective ampift 16® feaaddorms dffet iRea wtam respeafegrorthe corressnondmg

har maceuti ca

i xt ur st hor Sa% RRAnErob Wi BN SRR BIRS Car 00, 2460 of 600,

further medi caiiignin pdan sedvanigfedinerpurpdies of ée moerp:mrsasvu@uert i slts
cont ai ners, i dual bottles, . S oul es. The
cet . for SibRRe iERperd S betihe e met e flipe deddt

contai ning an effective anount of a conpound of the fornula I and/or
phar macellbtl cagg usabl e salts and stereoisoners thereof, including
mi xtur es t her §6 CORPAINT peRargiag to the invenfian cantains BN thansnReoUBl a

further nedi ctht RIS d
form USE he %?gggw? d(]:corrpoﬁ%Egéﬁ%egg?%gﬁgggbﬁ%#%&?@u% F@%r

active ingr edﬁ%mge@Erb@isﬁﬁﬁﬁ@mwswﬁénfﬂalblSﬁitﬁd’yﬂmﬂimwt}ple nalf foems

treatment. of iigl B dEE T NHC A 0liaR2 a0 5narthE HindhREARES

include the pro unmour’ cée
2009115%%20PCﬁkEBQﬁmﬁmeS&iﬁn}amﬁvmy@mthbhdgjmﬂﬂmaépnaﬁnwhaéd&ﬁkmon
(or angi ogenesi s) ,which pronotes the growh of solid tunours, ocular
neovascul ari s&t7 ha(8$HB@F]c retinopathy, age-induced macul ar
degeneration and the like) and inflammtion (psoria- sis, rheumatoid
arthritis and_the like The resent invention enconpasses the use

of the conmpoudfid r@gafch%g) hat pig ?b‘a’ﬁdﬁﬁn PRyeseD o thalexpregsioa pphast e

e e W 0 8 P A
an active ingredient which comprises a compound of the formula | in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient

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 fo its therapeutic efficacy in the body.

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

35
ally excipients and/or adjuvants.



10 mas for the treatnent originate fromthe group cerebral carcinom,
urogenital tract carcinoma, carcinoma of the |ynphatic system
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can be degt er nthegphdypnatceetigadagon skilled in the art wi thout undue
effort. The present invention al so enconpasses the use conpounds of
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thereof for tPRaphgRAtidalBM@AEtichyERH iséla@éﬁtea%réd?ﬁnfsﬁsﬁémﬁafan r

prevention of retinal vas-cu la risation. Methods for the treatment
or prevent i ondesiregkaiitaplegmetindetor examnledey aiab(indlowisg ibticealtor sublit-hy
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di seases, suckagigalrdiganenteiad (includingtsubcutpsesis fiteamusenlaachirgesimaki ti S

and del ayed h |ty Vi eact, on well as the treatnent or
prevent t on of Shalaietell Ksibgsagibh fimeRlofs sen Beerdust Coma.al

ost eoart hri ti progssses krioairsin thé awinsacduabaiaribhy, Homestdneols CRshighg the
present inventioon.. Thg, ex E{gﬁsi on "tyrosi ne kinase-induced di seases
or condi ti ons®CiVEFRYTE te@t@ bt syFieisnt@AdyvERESk-hat depend on the
activitgbof one or nore tyrosine kinases. Tyrosine kinases either
directly or indi rectl¥ participate in the signal transduction

pat hways of aPharmaaeytical feanylaliens adaptad for el adminisiditing can be
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retinopafhy, SHIIS S IPaHRN RATHEGEN & A TuHvaleIdiauteTHisions Ad
i nfl anmat i on Whaeedn-ai liguid heiddaei d arthritis and the like). 30The
conpounds of the fornmula | can be adm nistered to patients for the

Thus, for example, in the case of oral administration in the form of a tablet
a5 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



treatment of cancer, in particular fast-grow ng tunours. The

I nvention thus relates to the use of conmpounds of the fornmula I, and
phar maceut i cawbyowgabke salts and stereoi soners thereofecrisnedodsizgg

m x35tures thereof in all ratios, for the preparation of a nedi canent
for the treat- WD 2009/152920PCT/ EP2009/ 003675 - 35 - nent of

di seases in which the inhibition, regulation and/or nodul ati on of

ki nase signal transduction plays a role. 5Preference is given here to
Met ki nase. Peahmireticg thg cginpennd o & lseitalde fioé szergrolunikingaf withe

formula I, an harma- ceutically usahle.salts and stereojsongrs
thereor, | nel QoA CRTs PYCPEALPABITEE 7 4 sleflel et tch e, Tor
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i nfluenced by inhibition of tyrosine kinases by the conpounds

C

accordi ng t o GMavayr prepspative cAipRproRplans GiecBay dkeyise hetsesaid use for
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to daimil. ESpeeules ays poduesitby peepgiing e pawdaieniisiee Aodesdibetrabaveent
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smal | -cel | | ufiFhcas: &nismaie Rapemeaticalcidn carbongls emgasium caraedatesol on
carci noma and ‘ | JHR08 Lk [ : I, to
t he use for twgyﬁrﬁg\glts%%%tcé of antoﬁdr%%ﬁ E@?&?ﬁéﬁ%%%%ﬁggyﬁtm%ﬁ%yst em
preferahgy fomenhafieirtbacapsile bfsfeeonaken. 35 sel ected fromthe group
of acute mnyel oid | eukaem a, chronic nyeloid | eu- kaem a, acute
| ynphati c | eukaem a and/ or chronic |ynphatic |eukaem a.

In addition, if desired or necessary, suitable binders, lubricants and disin-

tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
20 example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include 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,
20 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
30 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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t herapeuti c agent®/isisael| udi ng anti cancer agents. 5As u®el/rERrN@P03613e
term"anticancer agent" relates to any ggent which is adnmnistered to
a patient with cancer for the purposes of treating the cancer. The
anti-cancer treatnent defined herein may be applied as a sol e therapy

10or may involve, in addition to the conpound of the invention,
conventional 8RFajeant, sHch aglifer exanaply, kanteniterbaelsy apdicalguatphosphate.

chenot her apy i r f.al | omi ol of
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agents or e . V] . i i Vi NCL .Sk vi nbl asti ne,
v ndesi no and Of ReFHEeRATERRIET Bkl tresnsio B RbR, T ctPadit: ore)
, topoi 3 omer ga@:cirqiihg o the mvéiition eansaipd beephitkebhit kdteexionng lgiehe
et oposi de and t eni posi de, ansacr, ne, . topotecan,. irjnotecan an

canpt ot hect n exeRgn1d Gepitrard diechy tEgus iblet ginaRb s out the

al | -trans-r et jR@umtiafiod drnlgreebny SBpI A tariphfbrA B opSAIEH ot @02 Jayer
30(ii)cytostatic agents, such as antioestrogens (for exanple

t anoxi f 48, t of UHITEEST ard1edae sedling layes) olayes RESUERT ar pebryarenatprial

oest rogen recg,ﬁ %?'%%gﬁ%@b 3 Eé%esj%ﬁ?.me% dafl Hee%n?cfé?:ﬁro)th%sée and

ant i andr ogens I cal utam am de, utam

cypr ot er one aceatimge)n otddrid baiwshioto differestiate MetwddHiffigrent dosage units.
exanpl e goserelin, leuprorelin and buserelin), progesterones (for
exanpl e negestrol acetate), aromatase inhibitors (for WO

2009/ 152920PCDidEMg0id8/ S, for eample aaiqios, agupdand ehdad, @an be pre-
| etrozok8, vorazol.e an'(dq ex?rrest ane). and inhibitors of 5a-reductase,
such as fi nasP@efdethe form;of dogags dnifhse at graivan aualibesorpRiisesiaRigsi on

(for exanpl e gRiaddoholft STAEcOMPbMd. Hyupd édiELdBrdpERst BY dis8®¥ing
i nhi bitors of urokinase plasm nogen acti'vator receptor function);
the compound in an aqueous 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 emulisifiers, 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.



(iv) inhibitors of growmh factor function, for exanple such

i nhibitors include growth factor antibodies, gromh factor receptor
anti bodi es (fWP2800483@ t he anti-erbb2 anti body trast uZGHéE2009/003675
[ HerceptinTn] and the anti- 10 erbbl amgg body cetuxi mab [ C225]),
farnesyl transferase inhibitors, tyrosine kinase inhibitors and
serine/threonine kinase inhibitors, for exanple inhibitors of the
epidermal growth factor famly (for exanple EGFR famly tyrosine

ki nase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-net hoxy- 6-
15( 3- mor phol i fRerg Mhdgafm@zre.lmmahamsaﬁs (iRREbda dlso HERAFANI-

N-(3- ethynyl phenyl)-6, 7-bi s (2-nmethoxyet hoxy) qui nazol i n-4-am ne
(erlotinib, OBiregiyl egfﬁﬂn of ilposome delivery systems, such as, for example, small

gr ggz)igg‘u?gaz o# ime E:lr QL8 cfes( @ﬁ%g@%ﬂﬁig} }lgS]&éS 9RG l‘?@.ﬁlslﬁﬁ@[)ar vesicles,
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factor, (for exanple the anti -vascul ar endothelial cell growth factor
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ot her nechani exanpl e Inhibitors of integrin avl33
function and angnhdstoiadulss atBO:(owp)eaie%ek:onlmnagdmgaragientbe cosipleld tas

conmbretastatin ent
appl i cations Mgt\?a%%ﬁlégg}%%%q %%Q@%%ﬁgﬁ% ﬂfé%gsqj %d(l)\%ﬂgﬁg%
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t hose ich are dir e 0 e target t ed, above, su | Sl
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(viii) gene tBQBé@bIW@%ﬁB@t&ute’dﬂfy‘ pilinf8y! rh@italeX PR LempaiisaAses
for replacenent o berrant genes, such as aberrant p53 or aberrant

BRCAL or BRCAfUrthemmpre P@é%ﬁ'ﬂﬁ ﬂeatcefseﬁmgﬁﬁdﬂb&ﬁ RRYJYIRES Whigh are
appr oaches, § HEdhI&fort ﬂ%@nrtéséd?ﬂroﬂé(d Feé{i% d%meeé&%ﬁweng L difige ki nase

or a bacteria n|trore uct ase enzyne, approa i ncreasi ng
patient toler antytactlo ackle polyrepsipy-caproteatiing, petyapd’roxgiuﬁyma@cuﬂnnqun dr ug

el ucimg.. { oPrakaiRebobACder Pk IEATGEE DRRAE RSV gy an

i ncreasi ng t herdsgmkeagsHmphiyatbic Hetk erpolirnemws hgdidgels. such as
transfection with cytokines, such as interleukin 2, interleukin 4 or
granul ocyt e- macrophage colony stimulating factor, approaches for

decreasi ng T- gehimadQ i) fofRRRASRS8Saisd ﬂgtﬁdreaéifn%taeﬁmmmm &Rl s,

15such % cytokine-transfected dendritic cells, approaches using

cyt oki n?@- be administered as independent plasters for extended close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

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

30
Pharmaceutical compounds adapted for topical administration can be for-
mulated as cintments, creams, suspensions, lotions, powders, solutions,
pastes, gels, sprays, aerosols or oils.

35

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

and skin, the formulations are preferably applied as topical cintment or



transfected tunmour cell |ines, and approaches using anti-idiotypic
anti bodi es. The nedi canments from Table 1 bel ow are preferably, but

not excl usi veWMp20edA2hed Wit h t he conpounds of the foreariER2009/003¢%bl e
1. Al kylating agents Cycl ophospham de. Busul fan | fosfam de Ml phal an
Hexarnet hyl mel am ne Thi ot epa chl oroanbuci| Dacar bazi ne Carnusti ne
Lonusti ne Procarbazine Altretam ne Estranusti ne phosphate

Mechl or oet ham ne Streptozocin Tenozol om de Senustine Pl ati num

agents G spl aﬁqa"a!amepmq of fepnylatirmnio QHVQ:QF' SETeht a8 acthis lagicdiant
Tet | at
Lgbggloafll Inn( gg?ﬂélrarg%}ﬁ t rap gieﬁm? raCﬁénson ﬁé@'é%é@ﬁ%@@é%e

( Hof f r nann- La%ﬁﬁéyelﬁl\memﬁﬁe (reoadienirosn bmmulated to give a cream with

2009/ 15 25920PC% %ﬁ%?—gv% eQr %ggl?l base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended
in a suitable carrier, in particular an agqueous solvent.

10
Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

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

35 - :
administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.



- 39 - AP-5280 (Access) Azacytidine Gentitabine Capecitabine
5-fluorouraci| Floxuridine 2-chl orodesoxyadenosi ne 6- Mer capt opuri ne

6- Thi oguani ne"8 A% 5B12he 2- f | uor odesoxycyti di ne Met hot rR&TEP009/003675

| dat rexat e Tonmudex Trinetrexate Deoxycod3bsnycin Fl udarabi ne
Pentostatin Raltitrexed Hydroxyurea Decitabi ne (SuperGen) d of arabi ne
(Bi oenvision) Irofulven (M3 Pharrna) DVDC (Hof f mann-La RochE

Et hynyl cyti di ne (Tai ho ) Ansacrine Epirubicin Etoposide Teni poside
or mtoxantrone |rinotecan (CPT-11) 7-ethyl-10- hydroxycanpt ot hecin

Topot ecan DexppzamadrkicklTonaliatigts dddpie@itrparmté P HasMiarioainclude
Rebeccanyci n anal ogue (Exelixis) BBR-3576 (Novuspharrna)  Rubitecan

(Super Gen) Ex8f€RAUF FRSYIHEGIIIE Sietip jriesfiavsrbdionerempsking artipKat ecan
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CKD- 602 ( ChontioKisrebpdargdkswianizavithidpedoadadddbs recipient to be treated; and
aqueous and non-agueous 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 necessary. 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-

VOUIs.

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

30 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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(Bl enoxar Bl eonycinic acid Bleomycin A Bleonycin B Mtonycin C

MEN- 10755 ( Meg é%%‘fg&%gg"é&% Wﬁﬁ@%%ﬁh%g% six) P& day, so that

2009/ 152920PCIT/ EP
the total daily dose is the same. An effective amount of a salt or solvate or

of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

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

one further medicament active ingredient.

15 The invention also relates to a set (kif) 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
I and/or pharmaceutically usable salts and sterecisomers 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 treaiment 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 dermaititis, delayed hyper-
sensitivity reaction and the like.

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

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

method a therapeutically effective amount of a compound according to the
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The present invention also encompasses the use compounds of the for-
> muta | and/or physiologically acceptable saits 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 fransduction 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 (pscriasis, 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 |, 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 here to Met kinase.

Preference is given to the use of compounds of the formula 1, 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 fract, 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
35 the blood and immune system, preferably for the treatment of a tumour
selected from the group. of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.
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5 As used here, the term "anticancer agent" relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy

10 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-

15 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, cyiosine arabinoside, hydroxyurea and

20 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-

25 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);

30 (ii) cytostatic agents, such as antioesirogens (for example tamoxifen,
toremifene, raloxjfene, 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),

35
progesterones (for example megestrol acelate), aromatase inhibitors (for
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(i) agents which inhibit cancer cell invasion (for example metalio-

proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-

° nogen activator receptor function);
(iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
10 erbbl antibody cetuximab [C225)), farnesyl transferase inhibitors, tyrosine

kinase inhibitors and serine/threonine kinase inhibitors, for example inhibi-
tors of the epidermal growth factor family (for example EGFR family tyro-
sine kinase inhibitors, such as N~(3-chloro-4-flucrophenyl)-7-methoxy-6-

15 (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
08[-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 97/22586, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 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;
(viii  antisense therapies, for example those which are directed to the

35
targets listed above, such as SIS 2503, an anti-Ras antisense;
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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-
fransfected 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 formuia 1.

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

35 Ormiplatin Roche)

[proplatin SM-11355 (Sumitomo)
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2-fluorodesoxycytidine Irofulven (MGl Pharrna)

Methotrexate DMDC (Hoffmann-La Rochg

Idatrexate Ethynylcytidine (Tatho )
Topoisomerase | Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)

Etoposide Quinamed (ChemGenex)

Teniposide or mitoxantrone
Irinotecan (CPT-11)

Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-

7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)

Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharra) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

25

30

Antitumour antibiot

Dactinomyecin (Actinomycin | Amonafide

Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole

Daunorubicin (Daunomycin) Losoxantrone

Epirubicin Bieomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid

|darubicin Bleomycin A

Rubidazon Bleomycin B

Plicamycinp Mitomycin C

Porfiromycin MEN-10755 (Menarini)

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

35

Antimitotic agents

Paclitaxe! SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)

Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
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Vinflunine (Fabre) NeurcPharma)
Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
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 syntha Pemetrexed (Eli Litly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) Colactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide {(Baxter international)
25 International) Apaziquone {Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 06-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
Farnesyl transferag Arglabin (NuOncology Labs, Tipifarnib (Johnson &
30 inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-8006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
35 MS-209 (Schering AG) Biricodar dicitrate (Vertex)
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5 inhibitors Laboratories) BMS-275291 (Celltech)
Ribonuclecside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibitorg Gallium maltolate (Titan}  Didox (Molecules for Health

Triapin (Vion)
TNF-alpha Virulizin {Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)

10 antagonists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
aniagonists

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

LLGD-1550 (Ligand)
Immunomeoedulators Interferon Dexosome therapy (Anosys

Oncophage (Antigenics) Pentrix (Australian Cancer

20 GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AV] BioPharma}  Norelin (Biostar)
JRX-2 (iImmuno-Rx} BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV {Progenics)
Synchrovax vaccines (CTL [3-Alethin (Dovetail)

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

Hormonal and Oesirogens Prednisone

30 antthormonal agent Conjugated oesirogens Methyiprednisolone
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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Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

Theralux (Theratechnologie: (Yeda)
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(Pharmacyclics) (Pharmacyclics)
Hypericin

10

16

20

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Phar-
macia) CEP-751 {Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech}
SU5416 (Pharmacia) C225 (ImClone)

SUB668 (Pharmacia) rhu-Mab (Genentech)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)

ZD4180 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis} MDX-447 (Medarex)
PKI166 (Novartls) ABX-EGF (Abgenix)

GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)
EKB-569 {Wyeth)

25

30

35

Various agents

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

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

CV-247 (COX-2 inhibitor, hyy 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-I00 (gal3 antagoenist, 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
Sanoft-Synthelabo) antibody, Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
10 inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V mh:bltor Ce Triacetyluridine (uridine
Pathways} prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
15 Pfizer) Signature BioScience)
WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex}  (immunotoxin, KS Biomedix
PB1-1402 (PMN stimulant, PCK-3145 (apoptosis
ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Pola)
20 SRL-172 (T-cell stimulant, § CHS-828 (cytotoxic agent,
Pharma} Leo)
TLK-2886 (glutathione-S Trans-retinic acid
transferase inhibitor, Telik) (differentiator, NIH)
PT-100 (growth factor MX6 (apoptosis promoter,
agonist, Point Therapeutics) MAXIA)
55 Midostaurin (PKC inhibitor, Apomine (apoptosis
Novartis) promoter, ILEX Oncology)
Bryostatin-1 (PKC stimulant Urocidin (apoptosis promote
GPC Bictech) Bioniche)
CDA-l] (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostaliicin (apoptosis
30 Salmedix) promoter, Pharmacia)
Ceflatonin (apoptosis
promoter, ChemGenex)
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Iproplatin SM-11355 (Sumitomo}
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Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
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Methotrexate DMDC (Hoffmann-La Roche
[datrexate Ethynylcytidine (Taiho )
25
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinctecan (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)
35 BBR-3576 (Novuspharrna)
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Plicamycinp Mitomycin C

Porfiromycin MEN-10755 (Menarini)

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

Antimitotic agents

Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abboti)
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NC1) D 24851 (ASTA Medica)
Rhizoxin {Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Ischomohalichondrin-B
RPR 109881A (Aventis) (Pharmalar)

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) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)

BMS 188797 (BMS) CA-4 (OXiGENE)

Taxoprexin (Protarga)
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Anastrazole YM-511 (Yamanouchi)

Formestan
5 Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals}
10 Solutions) 0B-benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
Farnesyl fransferag Arglabin (NuOncology Labs! Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
15 BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilty)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
20 Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase inhibito| SAHA (Aton Pharma) (Titan)
MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metailloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-2752981 (Celltech)
25 Ribonucleoside Marimastat (British Biotech} Tezacitabine (Aventis)
reductase inhibitorg Gallium maltolate (Titan)  Didox (Molecules for Health
Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)
30 antagonists
Endothelin-A Atrasentan (Abbot) YM-588 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists
35 Retinoic acid recep| Fenretinide (Johnson & Alitretinoin (Ligand)

agonists

Johnson)
LGD-1550 (Ligand)
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GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
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CTP-37 (AV] BioPharma)  Norelin (Biostar)
JRX-2 (lmmuno-Rx) BLP-25 (Biomira)

PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL [3-Alethin (Dovetail)
Immune) CLL-Thera (Vasogen)
Melanoma vaccine (CTL

10 Immuno)

p21-RAS vaccine (GemVax

15
Hormonal and Oestrogens Prednisone
antihormonal agent Conjugated oestrogens Methyliprednisoione
20 Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
Idenestroi 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




Alvocidib(CDKinhibitor,GaIarubici?Cg)RzNg\ jsyﬂftg_etsis ) T ram ne
venti s)i nhi bi Dong- A CV- 247 -2 inhibitor, v | rapaz

'(A\r 2duci Z\g nxed’f@%qU?’éS&%”?&'t : ) SR International) P54 (COX-BCTEP2009/003675

i nhi bi tor, N-Acetyl cysteine (reducing PH8topharmagent, Zanbon)

CapCel I TM (CYP450 stinula R-Flurbiprofen (NFkappaB Bavarian

Nor di c)inhibitor, Encore) GCS-100 (gala antagonist, 3CPA (NF-kappaB
I nhibitor, 4 ysg&d ) Bi ogepn—f{gastrin

. 3 sgmga@dsébfti[c S TS ey - R E (PR aramMan
| | . hi bt R [ 0 PharEAM
craproxiral (DRSS or, Al e%@m' enfFi G e

eeh)—GCIL7ZDT—i
ept

Ther apeut i cs) ant agoni st, Tra ecular) Pl-88 4p hifagrhalon)

AN 2 i (Askaléneca) LN518 (Millenium)
| nhibitor, Effornithin (CC Erlotiﬁ?lg t?ggéogq}emﬁe Science PKC412 (Novartis)
5 Canertjnib (Pfizer) Phenoxadiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)

ZD4180 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
10 PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 {(Wyeth)

15
20
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)

25 Alvocidib (CDK inhibitor,  Gatarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, Ivy Tirapazamine (reducing
Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB

30 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

35 Therapeutics) antagonist, TransMolecular)

P1-88 (heparanase inhibitor, Efiornithin (ODC inhibitor, IL|
Progen) Oncology)
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KS Bi onedi x PORelBPatwaysbpt osi s pr omtievashPEndygpn)
apopt osi s prondPets1 (PR iGhiBHA2 B¢ Tautatyiondioe dgedibe

Peathemtyspt or, N H) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

TransMID-107™
(immunotoxin, KS Biomedix
PCK-3145 (apoptosis
promoter, Procyon)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimuiant,
ProMetic LifeSciences)
Boriezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Pola)

SRL-172 (T-cell stimutant, & 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 promoté
GPC Biotech) Bioniche)

CDA-ll (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 treatment of this type can be achieved with the aid of simulta-

35

neous, consecutive or separate dispensing of the individual components of



MX6 (apoptosis pronoter, MAXIA) Aponi ne (apoptosis pronmoter, |LEX
Oncol ogy) Urocidin /(I%B%c;gt osi s pronote Bioniche) Ro-31-7453 (apoptosis
pronoter, La %@ﬁ@f tallicin (apoptosis pronoter, PRAFEROIENICTIND
2009/ 152920PCT/ EP2009/ 003675 - 50 - thespr-eat ment. Conbi nation
products of this type enploy the conpounds according to the

i nvention. ASSAYS 5 The compounds of the fornula |I described in the

exanpl es were ed b he,assays descriped bel ow and were found to
have ki nase ir?h?g’f’e?%w%a@??\?ﬂ pxﬁr?ng%%ggtEW%‘? EMPIRY RS CRBIOLARES

| i terature anduoeordith toeddiimyenien10per f ormed by the person skilled in
the art (see, for exanple, Dhanabal et al., Cancer Res. 59:189-197;
Xin et al., BioL Chem 274:9116-9121; Sheu et al., Anticancer Res.
18: 4435- 4441; desaygnk et al., Dev. BiolL 38:237-248; G nbrone et al.,
J. NatL %ancer Inst. 52:413-427; Nicosia et 15al., In Vitro 18:538-
549). Measurenent of Met kinase activity 20According to the

manuf act ur er' st @aRoRQUEdS chhe feemulgpsiestabectinttht egamphs. wdrdt5@6) by Met

ki nase i s expn S ot e] roduction. in insect
el s (520 S PR es e BRSO K W ARG api o
purification astivity. Other avabyStieskrirgpeth the (Rfdtiinamid BHBReRNIOHRI N i n
a bacul ovi rus %ﬁr esi'bog‘ vect or. kﬁé Thf?‘lgki nase acti vi téﬂcan be
measur ed!Qsi ng VaF 208 FaPFaah skifed duiheshsesyfof examplen Dhageabal et
scintillation apy CahtértRedrebhied- {30 6t alals Biol- ﬂg@{ “H154.ar
Screening, 2002, 7, 11-19), the flash I%lt'éj ﬁ{eot)h%lgérg'rlazt e ﬁ:?;t]zeir

bi ndi ng 30 t esY1eU &) AQiGsHser fFes.phs #44 HiAusprusk et abr Beei Biobr
pepti de as subgt i B3 usi radi . Vie). | l.ed AT
(32P- ATP, 33P- %gg?.t f@isﬁ TR aGL'S, ﬂgﬂ'p(?%&s%ggﬁeétoﬁ%ﬁ"?%ﬁi Nieosie ¢
compound,  a r 8Hube\dtredGiai8e619e signal, or none at all, can be

det ect ed® Furt her nore, honbgeneous tine- 35resol ved fl uorescence
resonance energy transfer (HTR-FRET) and fluores- WO

2009/ 1529201 t MeaR2089LAD30Mat kinase activity

20 According to the manufacturer's data (Met, active, Upstate, catalogue No.
14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic

purification as "N-terminal 6His-tagged" recombinant human protein in a
baculovirus expression vector.

25
The kinase activity can be measured using various available measurement
systems. In the scintillation proximity methed (Sorg et al., J. of Biomolecu-
50 lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding

test, the radioactive phosphorylation of a protein or peptide as substrate is
. measured using radioactively labelled ATP (**P-ATP, **P-ATP). In the

case of the presence of an inhibitory compound, a reduced radioactive

signal, or none at all, can be detected. F urthermore, homogeneous time-
35 resolved fluorescence resonance energy transfer (HTR-FRET) and fluores-



-51 - cence polarisation (FP) technol ogi es can be used as assay

methods (Sillg %99?1'5292 of Bi orol ecul ar Screeni ng, Q,%Egs}‘ﬁ%m[%%)

O her non- radl oact’i ve ?ELI SA assay nethods use specific™p ant
5bodi es (phospho ABs). The phospho anti®lody only binds the phosphor-
yl ated substrate. This binding can be detected by chem | um nescence
usi ng a second peroki dase-conjugated anti body (Ross et al., 2002,

Bi ochem J I awsed
ore S6vel || FIAaRo TR o (ot Rfindities CaR BEtlsod S ass BT ahSHERIERS.
SMP200). The eb&ipdneﬁB@ﬂU-ﬂeCtLﬂﬂ? Sdreenieg r BHE, 18h-2déscri bed bel ow are

pipetted into the assay plate. The Met kinase and the 15substrate
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and absénce 050‘?8%9}}‘{?85 ﬁ%@ ﬁ?ehp%ostp%f) tlg'a?lﬁ%ly&m%dgeﬁ? '%10
reaction is teafddaitates Th iiﬁ@nglcaﬁfbe&ie@ébtga/bl;@iﬁénﬁ@hmeg@@nc&f ter

i ncubation for a 20furtger 30 mn at roomtenperature,

super nat ant s g%lggﬁqchp aeppgdagegeniisetehantinady (Rass WeEFEI QOQ?eBWashed
three times Whdn209 of 0.9% Nadi solution each tine. The

measur enent of the ound radi oactivity is carried out by neans of a
scintillation neasuring instrunment (Topcount NXT, Perkin-Elnmer).

25The fdPI va or-free kinase reaction. This
shoul d be ap Hé%h RS mlefhdd (e RitaBb] OF 108 6 cpm The

phar macol ogi cﬁhe test plated usedisredd-wel FiashpltsT microtitreaplbiesdiom Perkin
concentration 0 T itory val ue ar e .det erm ned
oo e et ERne (A VG, SV 20 TRe GO mbol Bt i eae RS el | - 30
pl of assay baéé&ibed below aﬂepptpéttélf mw’mtams? pldde bEnd Rist Biflaédans sy
buf fer th 10% of DMSO 3510 of ATP@S} inal concentration 1

col d, 0.'35 pcpulsiraiapolxriy- le@vﬁag/(@é JoPEs:Ep20p rubalgddor 3 grzs at 50
Dot oui | "EIPA S YR Sy SO ST b9 e
absence of test substances in a total volume of 100 ul. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
20 further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a 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 pi of assay buffer

10 pl of substance {o be tested in assay buffer with 10% of DMSO
35 10 i of ATP (final concentration 1 pM cold, 0.35 uCi of *P-ATP)



50 nmM HEPES 3 nM magnesi um chl ori de 3 pM sodi um orthovanadate 3 nv
manganese(11) j 101 mMdithiothreitol (DTT) pH=7.5 (tg be
set using sodiwl‘})tnljleﬁ{ff rg%%i de) Stop solution: 60 mM Ti triPpﬂTéEi?Z(?OP’P‘mﬁ
(EDTA) 15 33P-ATP: Perki n-El ner; -5kt kinase: Upstate, Cat. No.
14-526, Stock 1 pg/ 10 pi; spec. activity 954 U ny;
20-Poly-Ala-d u-Lys-Tyr, 6 : 2 : 5 1. Sigma Cat. No. P1152 In-vivo
tests Experi t : / ! reeder Charl es
Ri ver 25 Wgg)gn\g%%@\g\@gﬁégg?%ﬂg%hgﬁﬁ%ﬁla%%lggﬁé\'gre acclimatised to
our keeping conditi ons(iCorg &f eteysme/ il HOmuusipAGISsT/aebsequent | y
i njected subcutaneously in the pelvic area with 4 mllion
TPR-Met/ NI H3T3 cells in 100 pl of PBS (w thout Ca++ and Mg++). After
5 days, the ani maBsiutiernsusahdom sed 30into 3 groups, so that each
group ofd 9 mice had, an average tunour volune of 110 pl (range: 55-
165). 100 pl of v"ehf\%"-’leé(a}?Lg{e?:S% met hyl cel | ul ose/ 100 M acet at e
buffer, pH 5.5) wstepagyipestered daily to the control group, and 200
mg/ kg of "A56" or 3 mdtiresRhy &lolide t he vehicle (vol une 351 kew se
100 pl/animal) wer ' aa\%(é}% to the treatnment groups, in
gac

WO 2009/ 152920PCT/§ %IE ?f r]rdeeach case by gastric tube.
After 9 days, the £ I@\f{grage vol ume of 1530 pl and the

HRnRtEk
experir‘ré'i@t was teg i . a{ t of the tumour volunme: The
length (L) and brélg]d'tnﬁgf( bES e”%%‘iﬁ}%(?wgfweé Verni er cal | i per,
and the tunour volune was cal culated fromthe fornmula LxBx B/ 2.
- Stop solution:

60 mM Titriplex |1l (EDTA)
15

- ®p_ATP: Perkin-Elmer;
- Met kinase: Upstate, Cat. No. 14-526, Stock 1 1g/10 pi; spec.
activity 954 U/mg;

20 - Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5: 1 : Sigma Cat. No. P1152

In-vivo tests

Experimental procedure: Female Balb/C mice (breeder: Charles River
Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping

25

conditions for 7 days. Each mouse was subsequently injected subcutane-

ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pl 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 pl (range: 55 — 165). 100 p! 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 "A81" dissolved in the vehicle (volume

35 likewise 100 pl/animal)} were administered daily to the treatment groups, in



Keeping conditions: 4 or 5 animals per cage, feeding with comerci al
10nmouse food (Sniff). Above and beIomL al | tenperatures are indicated
in C In the exanpl es, "conventional work-up
is added if ﬁ@@ég@§$§gothe 15pH is adjusted, if necesseI\)Cé[}%ji ogfD ues
between 2 and 10, depending on the cons?3tution of the end product,
the mxture is extracted with ethyl acetate or dichloronethane, the
phases are separated, the organic phase is dried over sodiumsulfate
and evapor at edacifithd 1 é&ﬁ hieP8'ulld, St BnPiE RaA TR RBFARIVGION
silica gel and/or by cr sta I'sation values on silica g
el uent : et hyl umeatf 4680 b ahd itfu expetimaviswsdputinaedet ry (MVS) : E
(electron inpact ionisation) Mt FAB (fast atom bonbardnent) (M-H)+
25ESI (el ectrospray ionisation) (MrH)+ APClI-MS (at nospheric pressure
[00] S05HPLC perhode v 5005 12050 PLT EPA0D8) 004678 —ad 4 & to
HPLC net hods 15 P
4.5 nin: 0 106"9@8\‘@%3”@@?{0&6"\9‘&%% eﬂﬁﬁg grs@umeav%%wﬁf@ﬁh
220nm Met hod ﬁomcﬁlé%rﬁ{ma L4 B xa/m/ flow 2 M/mn 99:01 - 0:100 Water
+ 0.1%vol.) of TFA : acetonitrile + 0.1%vol.) of TFA 0.0 to 0.2
mn: 99:01 0.2 to 3.8 mn: 99:01-> 0:100 103.8 to 4.2 mn: 0:100

S vl enoRpub s ERAREARES, FENApie AO0LATE il Y by dur

mouse food (Sniff).

Above and below, all ifemperatures are indicated in °C. In the following ex-
amples, "conventional work-up” means: water is added if necessary, the
15 pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by

chromatography on silica gel and/or by crystallisation. Rf values on silica

20
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact 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 mlfmin 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 to 3.5 min; 99:01--—-> 0:100



Exanmpl e 1 The preparation of

3-[3-(5-bronopyri mdin-2-yChenzyll-6-(1-net hyl - 1H pyra20zol -4-y1)-1, 2
,4-triazolo[4 3-bép¥ridazine ("AI'") is carried out anal_g OUS'§$t8 t he
fol | owi ng sch&S%PE5480 >0 25 1.12.70 kg (18.0 nol) of “SEHFUHEE de
are added in portions at roomtenperatife-to a mixture of 5.0 | of
water and 11.3 | of 57% aqueous hydroiodic acid (75.2 nol). 2.00 kg
(13.4 nol) of 3,6-dichloropyridazine are 30subsequently added in

portions to the solyti OC. The reaction mxture is stirred
at 20C for 18 hoursggfﬁglg]@'k[gtﬁ o-zbutyl met hyl ether and 4 | of water

are added to the reaaluimon Ciirrnolite SpEedROLYRRT8e Shaeke i s separ at ed

of f, washed with wahg a s sodiumsulfite solution. The
organi ¢ phase is evapg?]%pgtg; gggﬁﬂane is added, the resultant solid is

filtered off 35 with suction and washed with heptane. The residue is

dried i ® vacugs 0 )2 A 6d8.n71 204r

3--chl oro-6-i o@‘oef) Tl 5%2&%’%‘%g}i\?‘c‘gfgjéﬁﬁggo%g@g%i%%%d%c1r0yost als; ESI

241. 1.2705 g (3. 39 Waley +d7.1%i(ved.¢ of YFAT acetonitiile D .4 ¥s(ealglad -T#Abor onat e
and 51.44 kg of tri i p hate trihydrate are added to a
solution of 815 g (@?@?%ﬁ@%?ggﬁchl or 0- 6-i1 odopyri dazine in 3.81 of
1, 2- di et hoxyet hane.0.Zte3 Besun: S8 --sufplddsi on is heated to 80C under

nitrogen and with stigti ng, .and..59.5 g (85 mmol ) of
bi s(tri gRenyl phosph}dhéé§dpg ”&@r §'1 I%I) - chloride are added. The
reaction mixture is Gelumme&haomalllt FeviorBaheuRE 18FhE0LGN ktgre i s

allowed to cool to r; r and 91 of water are added. The
resul tant precipi tat@%lwéé[fl I Eé@gg rﬁr];nf wi th suction, washed with water

and dried in vacuo: @awdlkeogih: 820nmnet hyl - 1H pyrazol - 4- yOpyri dazi ne as
brown crystals; ESI 195.

15 Retention time Rt. in minutes [min].

Example 1

The preparation of 3-[3-(5-bromopyrimidin-2-yl)benzyl]-6-(1-methy!-1H-pyra-
20 zol-4-yl)-1,2 4-triazolof4,3-b]pyridazine ("A1"} is carried out analogously 1o the

following scheme

25

30

35



15 1.34.86 m (100 nmol ) of hydrazi ni um hydroxi de are added to a
solu- tion of 11.5 g (50.0 nmol) of nethyl 3-bronophenyl acetate in 35
m of 1-butangj ggr)d the mxture is heated at the boil for 90

m nutes. The PER¥BERPon mixture is cool ed to room t erhSafERRAPR%6Hhe
resultant precipitate is fil- tered offS%wth suction, washed with
petrol eum ether and dried in vacuo: (3- bronophenyl)acetohydrazi de as
colourless fine needles; ESI 229, 231. 1.4A suspension of 3.89 g
(20.0 nmmol) of 3-ghlgro-6-(1l-methyl-1H, 25 pyrazol -4-yl)pyridazine
and 4.58 g (2oﬁfo|“9f+”(3:m,orm yl )acet ohydrazide in 40 m of
1-but anol is heatell at 130C for 38 Qdlrs. The reaction mixture is
cool ed and partitioned between ethyl acetate and saturated sodi um
hydr ogencar bonat e sol uti on. The ongani c phase is dried ovep 3Qsadi
sul fate and evapor at ed. Théﬁﬁi due P#EPhgE omatggiaphedt oq @]

i ca-gel &ol urm with di omet haje KPPert-butyl nethyl ether Br
met hanol as el uent: N DME
3-(3-bronobenzyl)-6-(1-nmet hyl-1Hp r%FoI -4-yl)-1, 2, 4/tsuamrol o[ 4, 3-b] p

yri dazi ne as beige crystals; ESI . 371. WO 4
20091152920PCT/ EP2009/ 003675, ~~gT3¢N 1, 2, 4-tri azof o] -b] pyri dazi ne
i nacol ate) - dj,Ror &n 11 m of DWW,

and 1.77 g (6.95 mmol) of bi sy
and the mxture is heated to 80C under nitroger 8¥nger( 0. 16 mmol )
of 1, 1-bli0s(di phenyl phosphi no)ferrocenepal | adiun(11) dichloride are
then added, and the mixture i"®®*%tirred at 80C for 3 hours. 5 The
reaction mxture is partitioned betxeen water and di chl oronet hane.
The organi c phase is dried over di um sul fate and evaporated. The
residue is heated with tert-butyl nmethyl ether, allowed to cool a
filtered off with suctign_and washed wi {% €1t - but yl ["‘Net hey d
dried in vacuo: KOAo ‘

N NS Ny ~
> N — N B-0
106- ( 1- Nt hy 1- 1H PYF SF oIV 4 1),-383- (4—4-b 5—tet r anniHyl - 1,\§,\@ oxabo
rol an- 2-yCbenzyl]-472, 4-tri ao[4, . pyPigdazi ne as grey cr al s;

ES! 417. 1.6A solution of 581 mg (5. Wi)-<ef sogdjum E;r bonate in
2.7 m of 15water is added to a suspension of 1.14yQc :} mml ),, of
641- met hyl -i 1l - pyre- ethanol hah

zol -4-y1)-313-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor olctgre 2- ygbenz yilp=4, 2
,4-tri-agolo[4,3-b]pyridazine in 2.7 m of tol uene™fd 5.4 nl of
et hanol /“"and the m xture is heated to 80C under nitrogen. 780 ny
(2.74 mol ) of 5-brono-2- 20 iodopyrimdine and 38.4
of bis(triphenyl phosphine)palladiun(l1) chloride_ W "%
the reaction mxture is stirred at 80C under nitrggén for
The reaction mxture is partitioned between water and
di chl or omet hane. The organi c phase is evaporated, and the residue is
chromat ogr aphed on a silica-gel colum with petrol eum

et her/di chl oronet hane/ 25net hanol as el uent:

3-[3-(5-bronmogyri m sl - = ek T 1 z I st

zol -4-y1)-1, 2??4 ri %ggﬁg[(zéﬁ%éﬁ%@ﬁg&%% ?&%'ésdjﬁéxopﬁgtd?qse%tsroom
crystals; ES! terargrange tapnkRr¢ db5.0NB0 yats gnsptil.3 +oB588 aaeeodH) , 4. 63

(s. 2H). 75008 ickicadid 745 mol). 2.00 kg (13.4 mol) of 3,6-dichloropyridazine are
30 subsequently added in portions fo 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

35 phase is evaporated, heptane is added, the resuitant solid is filtered off

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



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), 823(dt Ji = 7.4 Hz, J2 = 1.3 Hz, 1H), 8.32 (d,

7
J =96 H 5 Hz, 1H), 8.51 (s, 1H) 9. )
2H). WD 2009%8%’%%&&/ EP2009/ 003675 - 58 - Exanpl e 2P’1;ﬂ§“’9‘%9’8‘%57°

prepar ati on of -36 -
6- (1- met hyl- 1H- pyrazol - 4-y1) - 3-( 3- { 541- (2-pyrrolidin-1-ylethyl)-1H py
razol - 4-yl ] pyri mdin-2-yl }benzyl)-1,2,4-tri azol 0[4 3-b] pyri dazi ne

5("A2") is cagrr | 120
2.117.5 g (10 dhﬁgP;BufOF B%C%g&%%%%%%&%g% léér)frgg ﬁ‘;k:dr och%4or| de
and 49.4 g (152 mmmol ) of caesium carbonate are added to a solution of
10.0 g (50.5 1) i ol irazol e- 4- of ate in 0 m _,of

acet o- 25nitrimz Tﬁéﬁge@gﬁ %10% %‘ﬂ‘gﬁé’ﬁeﬁy@ IR %pég?ﬁteand
tenperature f a4l b §tas§ he presphhRtriydrbty Srel fidetltd ersilitantds

sucti on %and vvaﬁhed wi t tonifrile. The filtrate is evaporated and

partitioned b&tagds- 3@t‘ﬁ9 gé@ﬂ’éﬁ"@ -BripgoRMIda7EdR SSRT i SRNeihPYE
sol ution. TheggLgaNTRe Pé&ﬁlﬁn! silsﬁéhﬁgp@élﬁé?téé?% Bﬂ“(? thé’rtrﬁtr@tﬂé?] and

evaporated: 1-(2-pyrrolidin-1 tetra-
30met hy1-1, 3, mtbuﬁwmoabdéﬁ@g9&‘5)mmimfrtasz(b'iweag!pba&;mraﬂ)aalwnm‘!(ii)-

\imzh;:h g%r ggu?lml Pfl&ﬁ@é’ %Eeaégdr—(sc? thEHE Q%&?{ Ql\gggrr%aﬁﬁt[@@fﬂ_& %oﬁ ﬁ'ﬁ? ¢,
J 6.8 1z, 2Mjixtuie Ballpwed ool Fo %mﬁemﬁbbaiureVﬁd 9 | of water are added
ﬁ?rg?)l 1gf2 9§2§CI(T§5 E%ﬂ,ﬁ@aggé%ypgtﬂ;lg ﬁygljed o%f wg‘tlh gucr*}xsono nweang‘)j\ed1 %vzth r\’;})ate(,r an

benzy1] - 6- (1- ﬂﬁéd!llﬁ véddopsfc@lmb64(‘1Yrih)sﬂﬂ,rl-2H‘byTréio@-Zlqll)§Wdé’zﬁH Y bidhazi ne,
100 ng (0.30 nmol

1- (2-pyrroli dpwsmu@mﬂf’) 4-(4,4,5, 5-tetranethyl -1, 3, 2- di oxa-
5bor ol ar]l 2-y1l)-1H pyrazol e and 106 mg (0.50 nmol) of tripotassium
phosphat

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 ml of

1-butanol, and the mixture is heated at the boil for 90 minutes. The reac-

tion mixture is cooled to room temperature, The resultant precipitate is fil-
20 tered off with suction, washed with petroleum ether and dried in vacuo: (3-

bromophenyllacetohydrazide as colourless fine needles; ESI 229, 231.

14 A suspension of 3.89 g (20.0 mmol) of 3-chloro-6-(1-methyl-1H-

25 pyrazol-4-yl)pyridazine and 4.58 g (20.0 mmol) of (3-bromophenyljaceto-
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; ESI 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)-



trihydrate in 2 m of 1,2-dinmethoxyethane is heated to 80C under
nitrogen. 14 ng (20 pnol) of bis(triphenyl phosphine)palladiun(ll)
chl ori de and one drog of triethylam ne are then added, and the

mxture is st MOAW/15£9280C for 6 hours. The reaction mi BCHFE2§080B6H ed

and partitioned between water and di cH®fo- 10net hane. The organic
phase is dried over sodiumsulfate and evaporated. The residue is
chromat ographed on a silica-gel colum wth dichl oconet hane /
met hanol as e
6- (1- net hy1- 1“%“9 TR7Slol 3pIpvrisagine @y 73 945 AN ef PSRRI L 1 py
razol - 4-yl ] pywbmw in- 2 iyl bbenFy ahcé g&g%mmyihﬁb@mo%ﬂbd:mmﬂeﬂmm

al s

15(" A2" | t
= (1 67 %mas4ﬁ|) g @’S’f "ﬁ%of 121é’?s((jlpheﬁyfah@l%lIn@ferr@pﬁenegpﬂ)gg[u(rg?f) 3H) |

?d27J( t: 58J H; @tcﬁlo"iae a?é'}i'zen“acﬁfbd( and %@ mix?uléas %{mred] t‘8l§’d|:§3r Bé{fﬂz.l{)s 7. 67
1H), 8.26 20( a’he Jeastmnsmpqwre mamm@:@ t(edwesn wa@er@nelzdlcmeoomcﬁhanq s

1H), 8. 50 ( bsg‘hé'd)rgarﬁc Bﬁaéesrs d:l'iléQi’ovgr g’gd &rﬁ su%léQe ax%(gv%o?atgd. The ;”%?—

preparation o
3- ([ 3- (5- br ondpy is meated wthAptdoapl rdithiy) @ﬂfs:m@ltdm;dd}toﬁzo()ﬂand filtered off

carri ot out aMANoRBURT 5d Heehet i reskBig Setvfeteb iy ofca Wvinda 5 °

mol ) oftOhydr azmnmmywarpwz@mgmes stsoteaaﬁr@lmw 1t3, %uc%bé@leﬂn g
(50.5 Mol ) of ethyl (3- brormgﬂomg_? dlfluoroacetate re- pared in

accor dance wi £tYhpepadiz].gtulez rigpzipe aﬁﬁ%%ﬁfa E@*ﬁﬁ@ m xture
is stirred at 45C for 10 minutes. The reaction mXxture is evaporated.
The residue is taken up in dichloronmethane and filtered. The residue
is taken up i f.Erat eh soluiibe of 881 mgadiiimmalhofsmdim aadbodriesd 2. hmiat uo:

Crystar 48 2o PRI SR IOASTAINALAE 4 832 T4 ARbh b ETurbth b H-pyra-
L ot it gt
1-but anol is ﬁé‘g[)@g’)egiﬁyggﬁz'ﬁ%f” gg rﬁlﬁﬁgiugqﬁgnggﬁmlg EW?R?'U?%d fhe

cool ed and st ijiitaek @Eweémtmenﬂwh@mbeh 7”801@1?%2 ﬂhﬁrrbﬁ%q'lst@ﬂhqo-z-
precipitate is filtered off with suction, e residue is

chr omat %gr aph&gdopyingiding ar&ca3§é|m@:é@ Genmph BT BisERPleryiRhosahise palladinet

3535 (- br oo ASRAS AT dhsadies Ard s pastion g i plizsdt 4036 yndery
4-tri- azol of Aildgeh ijhtzlirae't'fasremhmmm:)és& tscplartdi;onESIbeﬂiﬁEe’nmater 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)benzy!]-6-(1-methyl-1H-pyra-
zol-4-yh-1,2 4-triazolo[4,3-b]pyridazine ("A1"} as colourless crystals; ES!
4471449,
"H-NMR (ds-DMSO): 8 [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, J = 1.5 Hz, 1H), 7.66 (d, J = 9.3 Hz, 1H), 8.20 (s,
1H), 8.23 (dt, J1 = 7.4 Hz, J2 = 1.3 Hz, 1H), 8.32 (d, J = 9.6 Hz, 1H), 8.48 {t,
J=1.5Hz, 1H), 8.51 (s, 1H), 9.06 (s, 2H).

35



WD 2009/ 152920PCT/ EP20091003675 - 61 - 1H NWMR (d6- DI\/BO) 6 [ppm =
3.95 (s, 3H), 755(tJ:78Hz 1H, 7.76 (d, J = 8.4 Hz, H)
7.83 (d, J =38 1H), 7.86 (d, J:9.5Hz,1,797;r/§

8.09 (s, 1H), WQ%@“@%?”J = 9.5 Hz, 1H), 8.51 (s, 1H). BCHEB0YRIES
(25.0 mmol ) of potassium acetate are adided to a solution of 3.38 g
(8.33

nmol of 3-[ ( 3- bronophenyl ) di f| uor onmet hy1] - 6- (1- net hyl - 1Hpyr azol -4-y1)-1

,2,4-triazolo 3- yridazine and 2.65 g (10.4 mol ) of

bi s( pi nacol at%g%@gg%n in 17 mM of DWF, and the m xture is heated to
80C 10under QTe%ﬁ"W' AN (2 LB (5. PRI
bi s(triphenyl pﬁég %?%rg?ﬁgf—um (I %ﬁ (;r"'isépe3 er 5%&%;35%%@311

the i xture i Sthyhii-pyraao-BoRpyrondine-Hinengyl Tidd trazoid[6. bipyidazing s
artitioned b n r_an ichl,otonethane. Th rgani ¢ phase
gri e:j Ioﬁer sog{[\gﬁﬁ%ﬁ%ﬁ%ﬁeougﬁgag’béﬂ%?;? g’%.%%@ngégﬁ@%?g d:Je Ps ?lealt Zd

with tert-butyl nmethyl ether, allowed to cool and filtered off with
suction and washed with tert-butyl methyl ether and dried in vacuo:
3-(clifluoro-p-64, 4,5, 5-tetramet hyl -1, 3, 2- di oxabor ol an- 2- Aphenyl i net h

yl }- 6-(1-methyl Q+pyrazo| 4-yiy-1, 2 4¢‘¥%azol 3-b] pyridazi ne as
colourless cry E 45%kf%wﬁ ¥ion gi#1307 g (10.1 nmmmol)
of sodi um car bonate Eﬁ;i | aaéd t ﬁ SIO f 2.31
g (5.0616m0l) of 3-{difluoro43-
(4,4,5,5-tetranethy1-1,3,2-dioxaborolan-2-prhenyI]nethyI) 6 (1- nmet hy
| - 251H pyrazol -4-y1)-1,2,4-triazolo[4, 3-b]pyridazine in 5 m of

tol uene and 10 m of pﬁgnol & the mxture is heated to 80C under
nitrogen. 1.44 g (5.06/nmwl) of
(0.10 mmol ) of-yi ' hi ne) pal I adi un(11) chl or
added, and the ri e is stirred at_80C under ni
18 hourd® The reaction nixtes® 30 is cool ed Fo mte
water is added, and the m xture is filt.e S uct i 2 The residue
is taken up in ethanol, stirred for a fe 1 nut es filtered of f

W th suction again. Thedpmgigue is dried in vacuo: 345-  upon
bromopyri m di n-2-yl) ph&@®l] clifl uoronethyl)-6-(1-nethyl-1H pyrazol -
yl1l)- 351, 2,4-triazol o] 8¥B- b] pyri dazi ne as bei ge powder; ESI 483, 485;
WO 2009&%52920PCT/EP2009/003675 - 62 -

2.1 17.5 g (101 mmoti} of N-(2-chloroethyl)pyrrolidine hydrochloride
and 48.4 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 mi of aceto-

nitrile. The resuitant suspension is stirred at room temperature for 18

2 hours. The reaction mixiure is filtered with suction and washed with aceto-
nitrile. The filtrate is evaporated and partitiocned 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;

TH-NMR (de-DMSO): & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),
2.79 (1, J =6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H)}, 7.56 (s, 1H), 7.93 (s, 1H).
35



1H NMR (d6-DVBO): 5 [ppm] = 3.92 (s, 3H), 7.76 (t, J = 7.8 Hz, 1H),
7.83 (d, J -= 9.9 Hz, 1H), 7.95(d, J =7.8 Hz, 1H), 8.11 (s, 2H),
J

8.46(s, 2H), 18(0%0991%%28 = 9.8 Hz, 1H), 8.58 (d, J = 7. Scepachbbossit 80

(b 1H), The corrpound

3- (3{[ 345- brormpyrl mi di n-2-yl) phenyl ] di¥ uoronet hy1}-1, 2, 4-tri azol o[ 4
, 3-b] - pyridazin-6-yCbenzonitrile ("A3a") 15ESI 504/ 506 S
obt ai ned anal ogousl y. Exanple 4 Analogously to the preparation of

"AL", conpound 5’ A4 p is§s QR E0H B 1?15 g@g dﬂ@gWq??%@?’(!ﬁ—bé%mo%imidin—2—yi)-

143- bronnphenypcyclopropanecarboxy
2009/ 152920PCreERLed 91-0esie7S Hﬁﬁazolgeﬂhaﬂlﬁedf-&iaﬁw Brbdpaidazinen 106 mg

oyt dazi oyl ROV Bf & o HABIE ety BT a eIl 3 lon ne
fol | owi ng Sschemtan-2-yBO1 15 pyazell atd t06 ok (&@ﬁn@d)ﬂ@n;ﬁﬁfé&sﬁurﬁfph%@ﬂiaim
ol ) o1 3- cyaROuBIIHLEOH St ARl anatEReds ertsd lo el dfnirogen
3-chl oro- 6-i od@Ryd (XPEhBE of Blswgh%ylphosphme)palladnum([l) chloride and one drop
of triethylamine are then added, and the mixture is stirred at 80°C for 6 hours.
The reaction mixture is cooled and partitioned between water and dichloro-
10 methane. The organic phase is dried over sodium sulfate and evaporated.
The residue is chromatographed on a silica-gel column with dichloromethane /
methanol as eluent: 6-(1-methyl-1H-pyrazol-4-yl)-3-(3-{5-[1-(2-pyrrolidin-1-yl-
ethyl)-1H-pyrazol-4-yllpyrimidin-2-yi}benzyl)-1,2 4-triazolo[4, 3-b]pyridazine
15 ("A2") as colourless crystals; ES] 532;
"H-NMR (ds-DMSO): & [ppm] = 1.67 (m, 4H), 2.48 (m, 4H), 2.87 {, 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=8Hz, 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)phenylldifluocromethyl}-6-(1-
25 methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-blpyridazine ("A3"} is carried out
analogously fo the following scheme
30

35



350f ethanol and 50 ml of toluene, and the m xture is heated to 80C
under nitrogen. 351 ng (0.50 mmol) of

bi s(tri phenyl pho jneypalladium(l1) chlo- WO
2009/ 152920Pc:%é§%§‘%03675 64 - ride are then added.FCFAER4ES %N
m xture is stirred at 80C for 18 hours:-60he m xture is allowed to

cool to roomtenperature, the resultant precipitate is filtered off
with suction and washed with water. The residue is re- 5crystallised
from 2-propanol : 3-(6-chl oropyridazin-3-yl)benzonitrile as brown
crystals; ES!' 216. spensi on of 3. 33negpagdd5. 0 mmol ) Qof

3-chl or o- 6- ( 3- pffiNtex e and 3247y (8:
(3-bronmophenyl ) acet ghygdrazide in 10 30 m of 1-butanol H s reated at
130C for 18 hours. The reaction mxture is cooled, ethyl acetate and
and water are added. Jhecresultant precipitate is filtered off w
suct i on5washed wel I Pwilth wat er and dried i gcuoe 43-( 3-

br omobenzyl) - Fivazol o[ 4, 3- pyri dazi n- ylal-ﬂoe zonitrile a@
396% ther as’a the epar atl on
" A3ll N’ -‘-N

br own 150rystaIsN
3- 13- [ 3- (5- Br onopy bitsAedi n- >- yI )be <12, 4- bikAgel, 0[4
-6-yl}- 20benzonitrile ("A5"), ;:4 70, | goRb ai‘'ned
Anal ogously to the preparation of "A conpoowmd " A6" i s/ obt ai ned
startind® rom 1- chl gy o- 4- net hyl pyri dazi ne (preparation[ip accordance
25wi t h EP1422218) YAD)2009/ 152920PCT/ EP2009/ 003675 - 88™N Exanpl e 7

The foll ow ng conpd [are obtai ned~angl ogously Bo the preparation
of "A2" Corrpoumi_Na__Na_IIe_,and/or st \uc uke ESH
=N N'N v \ N/

-

S

Pd(PPh4).Cl, N

N32C03 N F F 1|A3n
15 ethanol

toluene

water

—

3.1 12.3 ml (253 mmol) of hydrazinium hydroxide are added to a solu-
tion of 15.0 g (60.5 mmol) of ethyl (3-bromophenylidifluoroacetate (pre-
pared in accordance with WO2007/014454) 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.

32 A suspension of 4.18 g (20.0 mmol} of 3-chloro-6-(1-methyl-1H-
pyrazol-4-yhpyridazine and 5.46 g (20.0 mmol) of (3-bromophenyl)difluoro-

% acetohydrazide in 87 ml 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
resuliant precipitate is filtered off with suction, and the residue is chromato-

5 graphed on a silica-gel column with dichloromethane/methancl as eluent:

3-[(3-bromophenyl)diflucromethyl]-6-(1-methyl-1H-pyrazol-4-y1)-1,2,4-tri-
azolo[4,3-bjpyridazine as colourless solid; ES| 405/407 .



568 .-., ---.N N\ FF111 1H NMVR (d6-DVB0): 6 [ppm] = 1.68 (m
4H), 2.50 (m 4H), 289(bs 2H), 3.90 (s, 3H), 29(H;, ) =6t
2, 7.74 (1, 83 (d, J =09.8 H, 1 . =
7.H11 Hz. ( ﬁ"l-’ff"s’(??”g‘zkl) 8. 46 (s (2H) 8.47 (d, J = d’.cé“"%ﬁ%?"s’;fﬁf?s

8.58 (d, J =7.5 H, 1H), 8.80 (bs, 1H); 6b- 18 (s, 2H) 558 N--
\--No 1H NWR (d6- DIVBO) 6[ppn1 = 1.57 (s, 2H), 1.68 (m 6H),
(m4H),288(t, = 6.1 Hz, 2H), 3.89 (s, 3H), 4.28 (t, J

6.
2H), 7.47 (t, _ 8 -
0 1 1, wﬁé‘sm%’;@aﬁ@ 485 < gry baE y b 80 49
8.30 (d, J = 01,8 +B.4 HE)THB7IB (s, =184 Hz, 1H), 7.86 (d, J = 9.5 Hz, 1H), 7.
(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)difluoromethyl]-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-
(1) chloride are then added, and the mixture is stirred at 86°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)phenyljmethy/}-
6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine as colourless

crystals; ESI 453.
20

3.4 A solution of 1.07 g (10.1 mmol) of sodium carbonate in 5 ml of
water is added fo a suspension of 2.31 g (5.06 mmol) of 3-{difluoro-[3-
(4,4,5,54etramethyl-1,3,2-dioxaborolan-2-yliphenyl]methy!}-6-(1-methyl-
25 1H-pyrazol-4-yl)-1,2 4-triazolo[4,3-b]pyridazine in 5 ml of toluene and 10 ml
of ethanol, and the mixture is heated to 80°C under nifrogen. 1.44 ¢
(5.06 mmol) of 5-bromo-2-iedopyrimidine and 71 mg (0.10 mmol) of bis(tri-
phenylphosphine)palladium(li} chloride are then added, and the reaction
mixture is stirred at 80°C under nitrogen for 18 hours. The reaction mixture
30 is cooled fo 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]diftuoromethyl}-6-(1-methyl-1H-pyrazol-4-yl}-
35 1,2,4-triazolo[4,3-b]pyridazine as beige powder; ES| 483,485;



8.43 (s, 1H), 8.52 (bs, 1H), 9.13 (s, 2H 466 N---N.NO N

INT'N 110 WD 2009/ 152920PCT/ EP2009/ 003675 - 66 - Exanple 8 The
preparation of

6- ( 1- net hyl - 1HORIPAZERL 4- y1) - 313- (5- mor phol i n- 4- yI pyr i MCHFERZP2043§5en
yl]1-1,2,4-triazol o[ 4, 3- 1Apyri dazine ("AD") is carried out

anal ogously to the foll ow ng schene 25 tol uene

"H-NMR (ds-DMSO): & [ppm] = 3.92 (s, 3H}), 7.76 (t, J = 7.8 Hz, 1H), 7.83
(d, J = 9.9 Hz, 1H), 7.5 (d, J = 7.8 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).

The compound
3-(3-{[3-(5-bromopyrimidin-2-yl)phenylldifluoromethyl}~1,2,4-triazolo]4,3-b]-
pyridazin-6-yl)benzonitrile ("A3a")

= N 4
10 \ - - \N N%\S
X \N,N 4 —

N
i
15 ESI 504/508, is obtained analogously.
Example 4
Analogously to the preparation of "A1”, compound "A4" is obtained starting
from methyl 1-(3-bromophenylcyclopropanecarboxylate
20
Br
N
/ — \N N.//\q\g
X N/ —
*‘N\ N N
25 N=
HA4N.
30
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Exanpl e 8a The preparation of the conmpound

3-{315- (4- et hyl pi perazi n-typpyri m di n-2-

30yli benzyl) - §-( I-1FprrazoI 4- yl)-1,2,4-triazol daz
ine ("Al 1" g?E%%arH?ed out analogousl to the follomnzﬁﬁggﬁgﬁ%64
2009/152920PCT/EP2009/003675 - 67 - - A suspension of 546 ng
(1.22 mmol ) of 34345-bronopyrim di n-2-y1)-
benzyll-6-(1-nethyl-11-1-pyrazol -4-y1)-1,2,4-triazol o[ 4, 3-b] pyridazin

e and 366 ny EZaffigmol) of sodiumiodide in 6 nl of DMF is heated to
80C under ni trzr%vﬁ—-z (0.18 mmol ) of

trans-N, N - di maé fpydpalcat?orcm {81?9‘{5 &@Whﬁfﬂlﬂ@ryl)l)%nﬁyfm 2(41trihQQro[m@Jb3

of copper(l) iodide and 6 m di oxane are then add

resul tant susp¥iaZImovEbeRIgnitale G1S'A Is eared %D@@!%O%dodhﬁé@lbwmg
nitrogen for J§hRalrs. The reaction mxture is partitioned between
wat er ald di chl or onmet hane. The organi c phase is dried over sodium
25sul fate and evaporated. The residue is chromatographed on a
silica-gel colum with dichloronethane/ methanol as el uent:
313- (5-i odopyri mi di n-¢H Cl  Pd(PPhy),Cl,

yQbenzy11- 6- (NG pyraz T - yl)_l,.ZA._I_LL,aZd‘ﬂ
as brown crystalrwL 95. 3 '§uspensN@4@ogf 288
343-(5- |odopyr| 2-y1l) -

benzyl] - (1-net hyl- 1H pyrazol - 4-y1)-1, Zwa,eﬁé’l azol o[ 4, 3-b] pyri dazi ne
in 1.5 mM of toluene is heated to 110C ungter nitrogen and cooled to
roomtenperature. 178 ng (0.815 mol) of tripotassi um phosphate, 97
pl 35(0.874 mol) ofOl- yI pi perazine, 19.7 ng (0.047 nmol) of

2-di cycl o- hexyHph 6' - di met hoybigenyl and 10. 7 nmol
(0.012 nmol ) of V\&) 2009/ 152%“20 P20 75 - 68 -

r

15

S@_WI dazi ne
nol ) of

butanol

o 0
IB—B\
o o AN Jgé
20 = NC SN~ 5
PA(PPh,)Cl,
KOAc
DMF

NS

{

N \)\ = /N\ /4 Br
Br N° O\

25 NC s NN
— N’ --.N
Pd(PPh,),Cl,
Na,CO,

ethanol ,
toluene "AS"
water

30

5.1 A solution of 10.6 g (100 mmol) of sodium carbonate in 50 m! 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-G-iodopyridazine in 100 ml
35 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)paliadium(ll) chlo-



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 [ |8 cooled to roomtenperature, and et acet ate
i s added. Thewpééwlgédﬁﬁ precipitate is filtered off w 5T &%QOP’B??,‘”Sand
the residue is chromatographed on a siif%%a-gel colum with

di chl or onet hane/ net hanol as el uent:
3-(315- (4- met hyl pi perazin-1-yOQoyri mdi n-2-yl | benzyl)-6-(1-nethyl-1Hp

467 1 NVR (G Ao R, o M IR hins B 86 C R PGS
4H), 3.94 (s Tﬁei)nixt&uréts {lowedH) codl 206, tethperaturg, Hies retbdtant pré&dpi( d, J
5 563( A s D tard ﬁte%ed gt wity sultpiph aﬂé‘@a’sgégéﬁqnggétemieﬂg?ig?é*ssr%at')l’H),
8.58 (s, 2H). c%&llfs@ﬂ'fﬂm B@r@p&?ﬂﬁ@@&cﬁbﬂ;@ﬂ&@bﬁ-@%lﬁﬂ%k@ﬂ@ﬂ@bé{
Conpound No. Nanme and/or structure "

6- (1- Met hy1- 1PQWn eyslalsg Bl 184 3. (5- m)rphol i n- 4-

| pyri mdin-2-yCbenzyl]-1,2,4-triazol o[ 4, 3-b] pyri- dazine "Al6" 503
FF 1, II-I-NI\/R(ch-DI\/SO): 6 [ppm = 2.30 (s, 3H), 2.56 (m 4H),
3
7

m 4H), 5& 91 AsusEMsjon7oc¥ 38 g,(19.0-mmof) dfiB-chlddp;6-R3-2Brcphedylx

6 (
Hz 1H), S 8,45 (d,, 1 = 7.7
He, 465{"%3“5%3”]%35% %1'32‘5 m:}‘nl_%) %’B(ﬁ;b %ﬁ??e@'@e@}’d%‘j%f‘ 69
( bs, H) 30 ml of 1-butanacl is heated at 130°C for 18 hours. The reaction mixture is
cooled, ethyl acetate and and water are added. The resultant precipitate is

y
N
3.
7.

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-yijbenzonitrile as brown
15 crystals; ESI 390/392.

5.3 Further as in the preparation of "A3".
3-{3-[3-(5-Bromopyrimidin-2-yl)benzyl}-1,2,4-triazolo[4,3-b]pyridazin-6-yi}-

20 benzonitrile ("A5"), ES| 468/470, is obtained.

Example 6
Analogously to the preparation of "A1", compound "A6" is obtained

starting from 1-chloro-4-methylpyridazine (preparation in accordance
25 \ith EP1422218)

30

"AB", ES] 381/383.
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WD 2009/ 152920PCT/ EP20091003675 -

Exanpl e 9 15The prep
3-(difluoro- {@g,@m{fzg
phenyl } net hyl ) - 6- ('1-
i dazine ("Al 2") and

69 - "A17"

aration of

1894 phol i n- 4-yl et hoxy) pyri m di n-2-yLla
met hyl - 1H pyr azol - 46@/1) -1,2,4-triazol

t\rN 401

PO oy

3-[difluoro-(3-pyrimdin-2-ylphenyl)nethyll-6-(1-nethyl-1H pyrazol -4-

yl)-1,2,4-triazolo[4

, 3-b] pyridazine ("A26")
IIA26H

/003675 - 70 -

s carried out
anal ogously tpxZ@bfee7r foll ow ng scheme r-\0 rNN__

2009/ 152920PCT7_E15E210'09

t ol uene WO

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

5
Compound Name andfor structure ESI
No.
mn n N
AT P \N/\/ND 568
10 7N 77
N —
—_—n N
\
F F
"H-NMR (ds-DMSQO): & [ppm] = 1.68 (m, 4H), 2.50 (m, 4H), 2.89 (bs, 2H),
15 380 (s,3H),429 (¢, J=6Hz,2H),7.74 {{, J=76 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), 8.18 (s, 2H)
"Ag" N, 558
a N/\/NO
20
N7 Y
=N
o5 "H-NMR (ds-DMSO): & [ppm] = 1.57 (s, 2H), 1.68 (m, BH), 2.50 (m, 4H),
2.88 (1, J = 6.1 Hz, 2H), 3.89 (s, 3H), 4.28 (t, J = 6.1 Hz, 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 "AGQ" N 466
2 N”\/NO |
N
/KT/\N N/ \
2 o
N~ N
35




20 ng (0.105 mol ) of copper(l) iodide and 25 p1(0.16 mmol) of
transN, N -di met hyl- 1, 2- cycl ohexanedi am ne are added to a suspension,
kept under ar gamo®fs: 480 my_(1.41 mmol) of PCT/EP2009/003675
3-{[3-(5-bronopyrimdin-2-yl)-

phenyl ] di f | uoronet hyl ) -6-(1- nethyl-lF+b§¢ézol-4-y1)-1,2,4-triazo|o[4,
3-b]- 5 pyridazine and 449 ng (2.93 mol) of sodiumiodide in 3 m of
di oxane, and the mxture is stirred at 110C for 18 hours. The
reaction mxtpre is dooled to roomtenperature, water 1s added, and
the resultantlprecipiltate is filtered off with suction The residue
is stirred with acetonltrlle filtered off 10with suction, and the
residue is dried in vacuo: 3-{difluoro43-(5-iodopyrim -

di n- 2-yl ) phenyl ] nret hyl ) - 6- (1- met hyl - 1H pyrazol -4-y1)-1,2,4-triazol o[ 4
, 3-b] - gyridazine as beige crystals; ESI 531. 15207 pl1l(1l.68 mmol) of
2- nmor phot i noet hanol are added to a suspension, kept under argon, of
593 ny (1.12
3-fdifluoro-[3-(5-iodopyrimdin-2-yl1)phenyl]nethyl}-6-(1-nmethyl-1H py
razol -4-yl1)-1,2,4-triazol o[ 4, 3-b] pyri-dazine, 547 ng (1.68 mmol) of
caesi um car bomakereRdraBomBr 6.9 HietATDIN-pptaz (51 53 mg
(0.22 mmol) of 3@) &é. tetréﬁeth gW? 18Wf ppﬁ%ﬁﬁ?éﬁﬁ@??ﬁgm?ﬂ@q

t ol uene,, and PM@mrﬁIBc?cW)@enéylki Qr‘fimaizab[‘h@@itpw@azme (Helrsis crrried out

(o
reaction xt erature, water and
di chl or onet ha%@gla auaggégg %\L?ﬁ?&rhgﬁteure is filtered with suction

t hrough ki esel guhr. The organi c phase is separated off, washed with
wat er, dried 25over sodium sul fate and evaporgted. The residue is
chromat ogr aphed on a silica-gel cglum w t@ﬁ?‘shl or onmet hane/ net hanol,
as eluent, giving t uct gv= Cul “NEN =

3-(dif|u|Q\{]o {34”®2ﬁ;'{*W ol i N4z Iethoxy)pyrl'r'nd /DH/ N\r;j
i n-2-yl]phenyl | hy1) - 6 30 * Nl T oME KQL
met hyl - 1H— pyrazol -4-yl1)-1, -triazol o[?l M g)f“pyrl da2| ne as ¢ rless

crystals; ESI 534; 1H NVR (d6-DVMSO): 6 [ppml = 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, JHN 7 olH) 7.83 (d, J-96ITIZ‘01H) 785(d,J:
7.5 He, 1H),813\'(‘/ 8. 48 (s, H)/N848 dNJP = 9.6 Hz, 1H),
8.50 (dypp) = 7.7 Hkig(dbi)ki) '8.71 (s, 35 8./3\(bs, 1H) and 3-[d u
oro-(3-pyrimdi n-2-yp henyl ¢ | - 1H pyrazol -4-y1) -
WO 2009/ 152920P&E1ER2009/ 003675 = 71 - "A10"
1,2,4-triazolo[4 [ Aﬁofa ne as col ourl crystéa\ s; ESI 406;
1H NWVR (d5- DIVBO@\ = 3.90 (s, 3H), 7.52 (t, J = 4.8 Hz, 1H),
7.74 (t, J = 7.8 Hz, , 7.82 (d, J =9.7 Hz, 1H), 7.91 (d, J =7.5
Hz, 1H), 8.13 (s, tjru"Qe 8.46 (d, J = 9.7 Hz, 1H), 8.47 (s, 1H), 8.59
(d, J =287 Hz, 8.85 (bs, 1H), 8.96 (d, J = 4.7 Hz, 2H).
Rel evant Ilterature R A Atman et al., J. Og. Chem 73, p. 284
(2008). The f(‘):J | ow ng conpounds are obtai ned anal ogously Conpound No.
xample 8a

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

30
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structure "Al13" ,/ N, 11104 o--.X-1400 "A14"
Ml 7--- "A15" N., ."--- jo0 '---N
WO 2009/152920 PCT/EP2063/003675
-87 -
B N
ZNe=N, = ' T == N
N Nx’\/S cul N N Na}f
h[\{ : N N Nal H —N SN \N'N A \ N/
N + ) N=
dioxane/DMF
N /s
HN N— K,PO, (\N
—~/ N

'IA11!I

Z =N
sz(dba)a s N /‘N N\/j
-~..N‘ = N N
N..---

toluene

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 8 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/methanol as eluent; 3-[3-(5-iodopyrimidin-2-
yhbenzyl}-6-(1-methyi-1H-pyrazol-4-y1)-1,2 4-triazolo[4,3-blpyridazine as
brown crystals; ES1 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 pi
(0.874 mmol) of 1-methylpiperazine, 19.7 mg (0.047 mmol) of 2-dicyclo-
hexylphosphino-2',6’-dimethoxybiphenyt and 10.7 mmol (0.012 mmol) of



11/21- 1P O, r-we WO 2009/ 152920PCT/ EP2009/ 003675 - 72 -
Exanmpl e 10 5The conpound

341-[3-(5- bro%%@!ﬂ@h%n 2-yl) phenyl | et hyl) - 6- (1- met hylpcrmpagossmnzers
1H pyrazol -4-yl)-1,2,4-triazol of 4, 3- 13]¢%r|da2| ne ("Al 8") ESI

462, 15i s obtai ned anal ogously to the paration of "A4" starting
from met hyl 2-(3-bronophenyl ) propi onate. Exanple 11 The foll ow ng
conpounds are obtai ned anal ogously to the preparation of "A7"

tris(dibenzylideneacetone)dipaliadium are then added, and the resuitant
suspension is stirred at 110°C under nitrogen for 18 hours. The reaction
mixture is cooled to room temperature, and ethyl acetate is added. The
resultant precipitate is filtered off with suction, and the residue is chromato-
graphed on a silica-gel column with dichloromethane/methanol as eluent:
3-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl[benzyl}-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 (1, J = 7.7 Hz, 1H), 7.63 (d, J = 7.3 Hz, 1H),
7.67(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 ylpyrimidin-2-yhibenzyl}-1,2,4-triazolo[4,3-b]pyri-

dazine

"A16" / 503

25 N
/ /N\ 4
N N
o —
N7 N

30 HNMR (d,-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 = 8.6 Hz, 1H), 8.63 (s, 2H) 8.69 (bs, 1H)
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Compound No. Name and/or structure ESI "A19"
3-{3-[Difluoro-(3-1541-(2-pyrrolidin-1-ylethyl)-1H
pyrazol -4-yl | 2-yl}phenyl)nmethyl]-1,2, 4-

triazol of 4, 3- ﬁl]bgeﬁllgiagg?n 6-yl } benzoni tr] %e N--- 0\ --OPIS\T/EP-ZQG-WPQSWSN
10Nt FF1110 589 -73 - "A20" 3-[3- (3% [1-(2-Pyrro | id
in-1-ylethyO-1H pyrazol -

yl ] pyrimdin-2- yI}benzyI) 1,2,4-triazol 0[4 3-b] -

pyridazi n-6-yf I'pgreopitrilTe \ 553 N . ... ". ... .. N 401

10
Example 9

15 The preparation of 3-(difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl}-
phenylimethyl)-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-b]pyridazine
{"A12") and 3-[difluoro-(3-pyrimidin-2-ylphenylymethyl}-6-(1-methyl-1H-pyra-
zol-4-yh)-1,2,4-triazolo[4,3-b]pyridazine ("A286") is carried out analogously to

20 the following scheme

Br

=N, N Cul
% N /N N\ & N /
"—-r\l‘\ Na N -
25 N
F

E *+ Nal dloxanelDMF

//\
I N\/l
HO\/\NCO
N\ IN ¥,
30 Cs,CO, Cul /jpr
N™ = N
N\ ' =
i - "A12" “AZS"

toluene

35



4011104 "A21" 3-pifluoro-(3-{5-0-(2-pyrrolidin-1-ylethyl)-1H 502
pyrazol - 4- Apyri m di n- 2-yl | phenyl ) met hyl ] - 6- et hyl -

1,2,4-tri azol\gbgw’gﬁ@jgﬂyrl dazine, trifluoroacetate N prymEp2009/003675
NN ____NO F 70

20 mg (0.105 mmol) of copper(l) iodide and 25 pi (0.16 mmol) of trans-
N,N'-dimethyl-1,2-cyclohexanediamine are added to a suspension, kept
under argon, of 700 mg (1.41 mmol) of 3-{[3-(5-bromopyrimidin-2-yi}-
phenyl]diflucromethyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2 4-triazolo[4, 3-b]-
pyridazine and 448 mg (2.93 mmo!) of sodium iodide in 3 mi of dioxane,
and the mixture is stirred at 110°C for 18 hours. The reaction mixture is
cooled to rcom temperature, water is added, and the resuitant precipitate
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)phenyllmethyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2 4-triazolo[4,3-b}-
pyridazine as beige crystals; ESi 5§31.

15 207 ¢l (1.68 mmol} of 2-morpholincethanol are added to a suspension,
kept under argon, of 593 mg (1.12 mmol) of 3-{difluoro-{3-(5-iodopyrimidin-
2-yl)phenylimethyl}-6-(1-methyl-1H-pyrazol-4-y})-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 53 mg (0.22 mmol} of 3,4,7,8-tetramethyl-1,10-
phenanthroline in 4 mi of toluene, and the mixiure is stirred at 100°C for 18

20

hours. The reaction mixture is cooled to room temperature, water and
dichloromethane are added, and the mixture is filtered with suction through
kieéelguhr. 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-ylJphenylimethy!)}-6-(1-
30 methyl-1H-pyrazol-4-yl)-1,2,4-trlazolo[4,3-b]pyridazine as colourless crys-
tals; ESI 534; 'H-NMR (de-DMSO): 5 [ppm] = 2.50 (m, 4H), 2.75 (1, 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, J = 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-yi}-
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"A22" 6-0 -Methyl-1 H pyrazol-4-yl1)-3-0-(3-{541-(2- pyrrolid
‘in-1-yl-ethyl)-1H pyrazol -4-Apyrimd in-2-0)- p henyhet hyl ki
,2,4-tria20| %,2%9hkﬁ¥6ida2ine 546 .-N --- \ mﬂ2099m03'675,\|\
1H NVR d6-DVMS0): 6 [ppm = 1.69 (m 4H,,61.90 (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, IH), 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 |'|1,24tr|?§)zolc§43fb thaime &&)Idﬂlflesé@ystﬁs%SKm(S 1H)NMQ (46

, 1H), 8.50
(s. 10 D SSO) ﬁH%apm] 396(3 3H)752(tJ 4.8 Hz, 1H), 7.74 (t, J = 7.8 Hz,

1H), 7.82 (d, J = 9.7 Hz, 1H), 7.91 (d, J = 7.5 Hz, 1H), 8.13 (s, 1H), 8.46 (4,
J=9.7 Hz, 1H), 8.47 (s, 1H), 8.59 (d, J = 7.7 Hz, 1H), 8.85 (bs, 1H), 8.96

5
(d, J = 4.7 Hz, 2H).
Relevant literature: R. A. Altman et al., J. Org. Chem. 73, p. 284 (2008).
10
The following compounds are obtained analogously
Compound Name and/or structure
No.
15
A13 N/jo
= /N\ ' Ni\\g \\/
SN { =N
_‘—-r\k _
20 N
llei4ll
o\/\N/\\o
A NN % (v
\N N \
N N/ —
25 N N
“A1 5"
30 7N Nél\\S ~—
"X N/ N —
N N
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WD 2009/ 152920PCI VEP2009/ 003675 - 74 - "A23" 343-(D ifluo
ro-{3-15- (4- net hyl pi perazin-1-yl)-

pyrim din-2-vy. thyl)-1,2,4-triazolo[4, 3-N

pyri dazi n- 6- yﬁ?%@%@%ﬁrﬂb?ﬁ le / N--7 N 07 ....NFFIP SZEQTIAEEﬁngmsms
3-(3-(Difl uorol3-(5-piperazin-1-yl pyriffid in-2-yl)-

phenyl | met hy1}-1, 2, 4-triazol o[ 4, 3-b] pyri dazi n-6-y1)- benzonitrile H
CN\ N----/ ./, NNNIION N F F110 509/511

Example 10
5 The compound 3-{1-[3-(5-bromopyrimidin-2-ylphenyllethyl}-6-(1-methyl-
1H-pyrazol-4-yl)-1,2 4-triazolo{4,3-b]pyridazine ("A18")

Br
7
N
o @
N
ESI 462,
15 is obtained analogously to the preparation of "A4" starting from methyl
2-(3-bromophenyl)propionate.
Example 11
20
The following compounds are obtained analogously to the preparation of "A7"
Compound Name and/or structure =5l
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
N
30 AN y
N“\Q 2 N N \ — )
N N
oS
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1H- NVR (d6-DVSO): 6 [ppm = 2.65 (m 1H), 2.98 (m 4H), 3.35 (m 4H),

7.68 (t, J =7.8 Hz, 1H, 7.75 (t, J =8.0 Hz, 1H), 7.77 (d, J =7.7

1H), 8. 07wizodeflszedo= 7.8 Hz, 1H), 8.20 (d, J = 9.6 pdg/eridohoo38s34

(d, J =7.9 H, 1H, 8.45 (s, 1H), 8.4_873(_d, J =8.8 Hz, 1H), 8.61 (s,

2H), 8.66 (d, J = 9.7 Hz, 1H), 8.70 (bs,” 1H WO

2009/ 152920PCT/ EP2009/ 003675 - 75 - "A25"

3-(Difluoro-{3-[5-(4-nethyl piperazin-1-yl)pyrimd in-

2-yl HahenNy:\l | tF'mzm ;f6%m@yg[ﬂh(%%tlcﬂziﬁmZDyI@%_Iﬁy,I)%Hrﬁyrde-d ¥a 153
r_ - I p, 43 ml e e preparatioh o

34 3 (5- br omopyr | m di| - SURHTABIRVIRENEY 1A Sriadnl b

met hyl -1, 2, 4-friazob[j4, 3- b] pyr hgamimes- @Mé},mi;[g carried oput

anal ogously tlo the 20fol | owi ng schene 30 WO

;

~

2009/ 15%920PCT/ EP2009/ 003675 - 76 - /N\N/\,NO
= /N\ /2
N\":- = /N{idh'} \
N N
10 "A21" 3-[Difluoro-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H- 502

pyrazol-4-yl|pyrimidin-2-yl}phenyl)methyl]-8-methyi-
1,2 4-triazolof4,3-b]pyridazine, trifluoroacetate

N
o \N/\/N/;j
15 =
Z\ %
L
SN =N
F F
20 “A22" 6-(1-Methyl-1H-pyrazol-4-y)-3-[ 1-(3~{5-[1-(2- 546

pyrrolidin-1-yl-ethyl)-1H-pyrazoi-4-yl]pyrimidin-2-yl}-

phenylethyll-1,2 4-triazolo[4,3-b]pyridazine

25

"H-NMR (dg-DMSOY: & [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), 4.28 (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, tH), 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

35



5 10 kN " N Br Pd(PF1-13)2Cl12 Na2CO, ethanol toluene water 80C HO
HC( Owve) 3 net hanol H2504 0 1. 29.4 g (300 mmol ) of potassium
acetate are adeedodigaosol ution, kept 20under nitrogen,pcafepr2obsBozg7s
(100 nmol ) of ethyl (3-bronmophenyl)di f_Iﬂp_roacet ate (prepared in
accordance wi th W2007/014454) and 31.7 g (125 mol ) of

bi s(pi nacol ato)di boron in 200 M of THE, and the mi xture is heated to
80C. 2.11 g (3.00 mml) of bis(triphenyl phosphine)palladiun(ll)

chl ori de are ! h&2325addedf3-@iflidro€34i5-f4-methylsipstazim-tgllat 90C 52¢ 42

hours. The repction mxture i.S ol t e r re; and
saturat ed sodj um chl g Wﬂ@'ﬁ%ﬂ'@gﬁnﬁg@fgﬁ@a?épﬁ%ar%?ﬂgwt‘#@" phase is
separated off| dried|over sodi {glmoFalzirf—@-ﬁjﬁb@r%nﬂMépor ated: c¢rude ethy|
di fl uorol3- (4} 4,5, 5-tletranet hyl -1, 3, 2- di oxabor ol an- 2-

30yl ) phenyl | acetate (ESI 327) as orange-brown oil, ¥ch 1s enpl oyed
5"

in the \)
N
= N 4
N\_ /\N N/\\§
= 2 N —
N N

F

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

benzonitrile
= /N\ 4
N
NQ‘ \N N N /-.__\\S

20 Fd

TH-NMR (ds-DMSO): 8 [ppn] = 2.65 (m, 1H), 2.98 (m, 4H), 3.35 (m, 4H),
7.68 (t, J = 7.8 Hz, 1H), 7.75 (1, 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,
25 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)
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subsequent reaction without further purification. 2. A solution of
21 g (198 mmol ) of sodium carbonate in 100 m of water is added to a
sol ution, keptvoundaszometrogen, of 54.7 g (about 99 mmolpcraf@biskss
35di fl uorol3-(4,4,5,5-tetranet hyl-1, 3, Z,4i oxaborol an- 2-yl ) phenyl j acet
ate in 100 m of toluene and 200 m of ethanol, and the m xture is
heated to 80C. WD 2009/ 152920PCT/ EP2009/ 003675 -77- 33.8 g (119
mol ) of 5-bronp-2-iodopyrimdine and 1.39 g (1.98 mmol) of

bi s(tri phenyl pHéphi n&)(pdlucas{3H-(4-nethyipperdeinat-g)pyhieridiad ded,43hMd tihe
reaction mxture is stjrred 8 de Lt ogen nours. The
reaction nixtjure is ?a%@?‘&f‘%"%ﬁ’écﬂ)%?‘?hyr&?e‘g W@P%@%ﬁ%: and
saturated sodi umchl ¢ride solu- 5 tipgndaz'ﬁln;a organi ¢ phase|is
evapor at ed, esidue is stirred with 2-propa- nol:
3- (5- br%rmpyri m di n- 2- yOphenyl I di fi uoroacetic agi g/as bei ge crystalils;
ESI 329/°331. [10An anal ogous preparation starti om net hyl

enyl ] acet at e,

which is prepared injaccordan Lih J. Med: em 50(6),|1101-115
(2007), gives; O N 3- Wp\qri m dNn- _2\yQohenyI jacetic acid

(nmelting point 211-2313C) 2 N AS~Z nl of t hyl orthoformte and
1.8 mM of congc. ric acid are added=0 a suspension of 15.2 g

(46.2 mygl ) br omopyri m dipT+/2- phenyl ] di fl uoropcetic acild
in 45 m of and the mxtlre stirred at 35C fpr 24 hour|s
WAt er i s adde h_reaction-m he resultant pretipitate iis

filtered off mith suti on, shed vm't.watr and di ed i 25 vacuo:
met hyl [ 3- (5-bromopyrindin-2-yt)phenytidiftooroacetate as beige
crystals; ES1343/345. The following is prepared anal ogously: 30

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
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35 4. A suspension of 12.1 g (35.2 mmol) of nethyl

[ 3- (5-bronopyrimdin- 2-yl)phenyl]difluoroacetate in 140 m of

met hanol i s waormee/152285C, and WO 2009/ 152920PCT/ EP20 ST G0 3H7/8036758 -
8.57 m (176 mmol) of hydrazini um hydrgxi de are added. A cl ear
solution initially forns, then again a precipitate. After the
reaction m xture has been stirred at 45C for 18 hours, water is
added, the precipitate is filtered off vmth suctlon washed with
water and dried in, vacHo: PACL{PP

[3-(5- brom)pyrl m o n2 phen @LgPﬁroac%;LdLazi/cLe
crystals; ESI 8; 0d6- ): Suf ppni 4.%g ;B
7.71 (t, J = 7.8 Hf,FlH), 7 78 (d, J = 7.88%, 1H), 8.52 {d, JO:<Z<.8
Hz, 1H), 8.58 (s, 1H), 9.13 (s, 2H), 10.4 (bs, The following is -
prepared anal ogously (reaction tenperature 70C): O H2N-NN H1
N,,,..,.Br [3-(5-bronopyrimdin-2-yl)phenyl|acetohydrazi de; ESI

307/ 309 mp. 22 1C. 205. A ut| on of (7. Q of
3-chl or o- 6- et hylgjd/giidam ne apd (7. Oo%r%m)gg @\m
[ 3- (5- bronopyrim ditn- #y] ) pleen ; oacet [azi Ge f

1-butanol is heatgengtl, 130C f 61F 18 hewes.. TheH gogactl on it ur ey
cooled to room teeypograt ure. The resultant precipitate is filtered 25
of f wi thgsuctiorhamished with 2-propanol and dried in vacuo: 3-4[345-

bronopyrimd in- ‘ﬁat )phe nyI | d

i fl uoronet hyl}- éﬁgnmset hyl - ,4-triazol o[ 4,3-b]- pyridazine as grey
crystals; ESI 417/419; 1H NWVR (d6 DVB0O): 6 [ppn] = 2.64 (s,
3H), 7.51 (d, J = 9.6 Hz, 1H) 782 (t, mcwmﬁr £ 95 (d r=
7.8 Hz, 1H), 8SANNHiH.® = 8. 63

8.76 (bs, 1H), _9._19-—(»st'2 ng_aﬂe_l_l_ke seé}ﬁ) epare ’\i
this netigod: methanol ::]\ butanol

353-[3- (5-bronopyri m di n- 2 yI)benz f (1-mechyl - 1H pyrafol yl)-1,

2,4-tri- azolo[4, 3-b]pyridazine ("Al") and WO
2009/ 152920PCT/ EP2009/ 003675 - 79 -
3-{[3-(5-brom)pyri m di n- 2-yl ) phenyl 1 di f| uor onet hyl ) - 6- (1- net hyl - 1H py
razoi-4- yl1l)-1,2,4-triazolo[4, 3-b]pyridazine ("A3"). Exanple 13
1. 294g {300 mmol) of potassium acetate are added to a solution, kept

20 under nitrogen, of 27.9 g (100 mmol) of ethyl (3-bromophenyi)difluoroacetate
{prepared in accordance with W02007/014454) and 31.7 g (125 mmol) of
bis(pinacolato)diboron in 200 ml of THF, and the mixture is heated to 80°C.
2.11 g (3.00 mmol) of bis(triphenylphosphine)palladium(ll) chioride 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)phenyllacetate (ESI 327) as orange-brown oil, which is employed in the

30
subsequent reaction without further purification.

2. A solution of 21 g {198 mmeol)} of sodium carbonate in 100 ml of water is
added to a solution, kept under nitrogen, of 54.7 g (about 89 mmol) of ethy!
35 difluoro-[3-(4,4,5,5-teframethyi-1,3,2-dioxaborolan-2-yl)phenyl]lacetate in

100 mi of toluene and 200 ml of ethanol, and the mixture is heated to 80°C.



The preparation of

3-(difluoro-{315-(2-norpholin-4-yl ethoxy)pyrimdin-2-yl]-

phenyl } met hyl| Wogomexsesgh- 1, 2, 4-tri azol o[ 4, 3- bl pyri dazi neQr/ER2@9P036E5
carried out anal ogously to the foll owi.ngyscheme 251. 827 ng (8.43
mol ) of potassium acetate are added to a solution, kept under
nitrogen, of 1.17 g (2.81 rrrml) of

3-1[3-(5-brono yrlmdln 2- f)gﬁghenyl di fl uoronet hyll-6-nethyl-1,2, 4-tr
i azol o[ 4, 3- b] @ iHamahiao lzronv @@Pyﬁmﬂlwe@ﬂdwgg(w mmol) of bis-

o I R A

chl ori de are mhﬂnreaﬂ@éd,edazhﬂofthendetamtmgﬁn for S6uroerrs. sl hetreact‘em raixti8e @
for 18 hours. The r tipn xtuelsc d ro

filtereg and Pvﬂ%‘ga{e%c?r}?o%aﬂ'?qq DSfVepE mfoa'?ﬁ E&éﬁ h}féjeerﬁ?!u"
(3.09 mol ) ofiosOTidiBigRRIdYHaEEs Sagcrhtednyist ﬁteere@rd@eaaémbdwltm Q%)ropam
filtrate, and the m xture i s_stirred at roomtenperature for

hours. The re&etPdR-hiPREayEmicn aﬂf)ah?“‘&él‘i“fl&@f?ﬁ?eic Red@s beigRy C‘EVﬁ'E?[S S/
2009/ 152920PCBAL533909/ 003675 - 80 - THF is renmoved in vacua. The
resultant precipitate is filtered off with suction, washed with water
and dried in vacuo: 2-{34difluoro(6-nethyl-1,2,4- trlazolo-

L4, 3- D1 pa i oz s 3100 oL B BA RS SUHRYF A ey T4 4255 RERMReRpir st !
2- (13- (cl i f1 uoriggl B-dickabetdiyi-234tp hymalacttate, wnlcmlsagrépareﬂarzat@:[réar&:d)] pyr

et UL TR B e BT lad e ool v s

H pyrazol -4-y1)-1, 2,4~3riazol o[ 4, 3- b] pyri dazi n- 3-yl -
met hyl | phenyl | pyfji m -5-ol ("A30"); colourless crystals, ESI 385.

0 propyl azodi carboxylate are slowly added
g,suspension of 177 mg (0.50 mol ) of

dropvvlse Wi th stlrrlng t e
243-[di f | uoro-

izg( |6nm53t glyl i 1’3?(5$nt)rrn'o% fim o{l -23yl) Lgl){ylfacgtz ic acag ([¥1| ?tmﬁt %Yntlzqqeﬂ)é%f)y” m
20 3. 15.2 mil of trimethyl orthoformate and 1.8 ml of cone. sulfuric acid are
added to a suspension of 15.2 g (46.2 mmol) of 3-(5-bromopyrimidin-2-yl}-
phenylldifluoroacetic acid in 45 m! 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)
\OJerﬁ
N7 Br

35 4. A suspension of 12.1 g (35.2 mmol) of methyl [3-(5-bromopyrimidin-

2-yhphenylldiflucroacetate in 140 ml of methanol is warmed to 45°C, and



80.4 p1(0.65 mmol) of 2-norpholinoethanol and 157 ng (0.60 mmol) of
tri phenyl phosphine in 1 m of THF. The resultant solution is stirred
at room t enpeWAAPMSEBA 18 hours. The reaction m xtur e GQY/EPREHOIETEd
and chromato- graphed on a silica-gel cpgum with

di chl or onet hane/ net hanol as el uent: 30
3-(difluoro-{345-(2-norpholin-4-ylethoxy)pyrimdin-2-yliphenyl}nethyl
)-6-- nethyl-1,2 4-triazolo yridazine as col ourl ess crystals;

ESl 468; 1H- NRR7(186(! ES@SOWOB%&QWEWQ hydroxide areadded sk clear s@limjion 2. 55
4
(t é c az | Hﬁw;tlaall?)fmm?s ?!?ergé@;_augS freélﬁégt (%Bter]t};e{%a%gﬁﬁ—ﬂlxﬂ'%hgg Péén(

1|—|) , 8.39 (d, st]rred gt$5“|quor 1B)houss, sveigids added, th®precipitate is filtered off
20091152920P

7.7 Hz, glH), s ?@‘% Q‘g%?’égé“%‘gw?t%r agq drieqn.vaeyor %%‘wmvmﬂﬁr ed
anal ogousl y 2—yl)phenyl]dnﬂuoroacetohydrazzde as brownlsh crystafs ESI 343, 345;

HCHGERE T e L e R AT

ESI 479; J=7.8Hz, 1H), 8.52 (d. J = 7.8 Hz, 1H 858s1H 9.13 (s, 2H). 10.4
2-[2- (3" rdi o [ E e e (H-pyrazof D E58 o ) A 3 3[4,3-b]

pyri dazi n-3- (i, hyl } phenyl ) pyri m di n-5-yl oxyI et hanol ("A32") (via
the 2-acegt oxyet hoxy derivative and hydrolysis of the ester using
sodi um hydr oxi de/ nmet hanol ) 25 ESI 465;

3-{315-(2- net ﬁbgy@mm)g/)spyapmedlamamgpusbe{mﬁgyn Eem;ieramr@yb Q)+ pyr azol
-4-y1)- 1,2,4-triazolo[4, 3-14yridazine ("A33") -N N NN ,
0

HzN‘N )l\/Q\rN\
: L
15 Z~p;
[3-(5-bromopyrimidin-2-yl)phenyljacetohydrazide; ESI| 307/309; m.p. 229-
231°C.

20 5. A solution of 900 mg (7.0 mmol) of 3-chloro-8-methylpyridazine and
2.40 g (7.00 mmol)} of [3-(5-bromopyrimidin-2-yl)phenyi]ldifluoroacetohydra-
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
25 off with suction, washed with 2-propanol and dried in vacuo: 3-{[3-(5-
bromopyrimidin-2-yl)phenylldifluoromethyl}-6-methyl-1,2 4-triazolo[4,3-b]-
pyridazine as grey crystals; ESI 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, TH), 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-y)-1,2, 4-tri-
azolo[4,3-b]pyridazine ("A1") and



N(7 WD 2009/ 152920PCT/ EP2009/ 003675 - 82 - ESI 443;

2424318- 0- et hyl - |

H pyrazol - 4- y¥P-2009952020 1 i azol o[ 4, 3- b] pyri dazi n- 3- yI nmet RATESAWAE By r i
m di n- 5-yl oxy) et hanol ("A34") (via the 73 acetoxyethoxy derivative and
hydrol ysis of the ester using sodi um hydroxi de/ nmet hanol) ESI 429;
15343- (5- met hoxypyrimid

I n-2-yOQobenzyl }-6; (1-net hyl.- 1k razol -d-y1)-1 -1rd -

azol ofl 4, 3- b]yp ?{&d@?rﬁglo(p%ﬂ@-%yl pégpyl%%{c?romét%‘iyﬁ-é—{‘f-methyl-’l H-pyrazol-4-
253- { 315- ( 3- mpb-Nox pr G} By bidbzne2¢ kB benzy 1} - 6- (1- et hyl - 1H- pyr az
ol -4-y1)- 1,2,4-triazol o[ 4, 3-b] pyridazine ("A36) 30 ESI 457, WO
2009/ 152920PCT/ EP2009/ 003675 - 83 -

3-(3-{542-(4- gﬁ%ﬂg[eojg)er azi n- 1-ypet hoxyl pyri m di n-2-yi } benzyl)-6-(1-m
ethyl 11% pyrazol-4-yT)-1, 2, 4-triazol o[ 4, 3-131pyri dazi ne ("A37")

The preparation of 3-(difluoro-{3-[5-{2-morpholin-4-ylethoxy}pyrimidin-2-yl}-
phenylimethyl)-6-methyl-1,2 4-triazolo[4,3-b]pyridazine ("A28") is carried out

analogously to the following scheme

Br C Q
=N ’*S B-B,
N . \
H & N \ S O O
N N
1. PACL{PPh.), KOAc, THF, 80°C
15 F}d\ o 3)

2. Sodium perborate, H,0O

10

HO~_""N L o ~N
| f\[’/’N‘ ’ﬁ Lo
N N
20 g SN~ L
PPh,/DIAD
THF FE

827 mg (8.43 mmol) of potassium acetate are added to a solution, kept

)

25 1.

under nitrogen, of 1.17 g (2.81 mmol) of 3-{[3-(5-bromopyrimidin-2-yliphenyl}-

difluoromethyl}-6-methyl-1,2,4-triazolo[4,3-b]pyridazine and 892 mg

(3.51 mmol) of bis(pinacolato)diboron in 8 ml of THF, and the mixture is
30 heated to 80°C. 30 mg (0.0566 mmol) of bis(triphenylphosphine)palladium(il}
chioride are then added, and the reaction mixture is stirred at 80°C for 18
hours. The reaction mixture is cooled to room 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 mixiure is stirred at room tempe-

35
rature for 18 hours. The reaction mixture is acidified using 1 N HCI, and the



ESI 511; 10 15 ("A38"); 20 ("A39"), (via the 253-acet oxypr opoxy
derivative and hydrolysis of the ester using sodi um hydrox-

i de/ met hanol ) ;WO SR@P/PRRY/ 152920PCT/ EP2009/ 003675 - 84 - Pxmwphe/uk7dhe
preparation of -80- :
3-(difluoro-(345-(1-nethyl pi peridi n-4-yl nmet hoxy) pyri m di n2-yl | phenyl }
met hyl )-6-nmethyl -1, 2,4-triazol o] 4, 3-b] pyridazine ("A41") is carried
out anal ogously to the follow ng_schene 1.109 p1(0.55 mol) of

di i sopr opyl az%'lﬁ BAEBEXPH & vacice THE dosutantipiedivitaterio filkered off with suction,

stirring to a s | 7 ; gl D 0f - i

[di f1 uor o( 6- met hylg-erll\,ﬁg}? Bl ah (% 4'5‘ 35“@?%%30@@ foi-é%’&%}"hb?ﬁ@tﬁéﬁﬁl?} P
yrim di n-5- ol [4.32dpyriglagt-89)methy)Ipbényieytimidit-Flol as brown crystals: ESI 355.
4- hydr oxymnet hyl pi peri di ne-1- carboxylate and 144 ng (0.55 mol ) of

tri phenyd phosphine in 1 nl of THF, and the reaction mxture is
stirred at rodinetfeilpangte préparedléndlegtiisly: The 30 reaction mxture is
diluted with 2-propanol and cooled to OC. The resultant precipitate
is filtered off with Non, wa Oti t h 2-propanol and dried in
vacuo: tert-butyl
4-(2-{3-fdifl uomp-
Anet hyl | phenyl } pWFr m di n&=y
bei ge 35yystals; ESI SSEF

‘ m/ri azol o[ 4, 3- bj pyri dazi n- 3-

nmet hyppi peri di ne- 1- car boxyl ate as
009/ 152920PCT/ EP2009/ 003675 - 85 -
2-(3-{difluoro-[6-(1-methyl-1H-pyrazol-4-yi)-1 2, 4-triazolo[4,3-b]pyridazin-3-
yllmethyljphenyl)pyrimidin-5-ol ("A29"); colourless crystals, ESI 421;

15 CH

2-{3-[6-(1-methyl-1H-pyrazol-4-yl)-1 2.4-triazolo[4,3-blpyridazin-3-yl-

20
methyl]phenyl}pyrimidin-5-ol ("A30"); colourless crystals, ESI 385.

2. 119 i (0.60 mmol) of diisopropyl azodicarboxylate are slowly added
dropwise with stirring to a suspension of 177 mg (0.50 mmol} of 2-{3-[diftluoro-
25 (6-methyl-1,2,4-triazolo[4,3-b]pyrid azin-3-ylymethyljphenyl}pyrimidin-5-ol,
80.4 pt (0.65 mmol) of 2-morpholinoethanol and 157 mg (0.60 mmol) of
triphenylphosphine in 1 ml of THF. The resultant 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; ES| 468;
"H-NMR (ds-DMSO): 6 [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 = 5.4 Hz, 2H), 7.44 (d, J = 9.5 Hz, 1H), 7.70 t Jd=
35 7.8 Hz, 1H), 7.79(d, J = 7.6 Hz, 1H), 8.39 (d, J = 9.5 Hz, 1H), 8.51 (d, J =

30



2. A solution of 20 ng of paraformal dehyde in 1 m of formc acid is
stirred at 80C for 1 hour, cooled to roomtenperature and then added
dr opui se 10 3,3ysgengien. kept at 80C, of 195 my (0. 353cHRBlohoithers
ert- buty

4-(2-{3-[difluoro(6-nethyl-1,2,4-tri azcﬂ%[ 4, 3-b] pyri dazi n-311) et hyl ]
- 5 phenyl } pyri m di n-5-yl oxynet hyl ) pi peri di ne- 1-carboxylate in 1 m

of di oxane. The reaction mxture is stirred at 80C for 18 hours. The
reaction m xt#re) 91 50868nd O HOQWat@MMgy ature, THE, saturated sodi um
chl ori de sol ut'?on ’ar};g’ 1. gqn‘% oli)’ 50%(s'odi um hydr oxi de sol ution are
added. The organic phase is 10separated off, dried over sodium

| f at d ted. [ ' ified b ti HPLC:
(11 uor o- { S RIRMEE A HEPRERU G RIS ot o) by P di -2 v1 ] pheny
| }met hyl ) - 6-nmet hyl -1, 2, 4-triazol o[ 4, 3-b] pyri -dazine, trifluoroacetate
| ofir | | S; ! ; (d6- 0):.6 =
o o e A s R R % DU Sal B ki

2H), 3.49 4B i iREN"AZA™M4 (d, J = 9.6 Hz,
1,7 a1 P A e S R A T 6740 (o, 5 -

9.6 Hz, 1H), 8.51 (d, J = F . 1H), 8.63 (bs, 1H), 8.69 (s, 2H),

9.49 (bs, 1H). 20 TheA und/=—N

3-(dif|uoro-{345-(1-met yl phpkighn- 4-y h W(%m di n-2-yl | phenyl
triazol

ynet hyl J106- (1- met hy)~"TH pyr azol {4-y1)- 172, 4 [ 4, 3-131pyridazin
e ("A42") 25 30 35 is obtaih 'ﬁ (

chromat ography on a silica-gel Fcol wi th di chl or onet hane/ net hanol ) ;
colourless crystals, ESI 532; 1H d6-DVB0): 6 [ppm = 1.32 (m
2H), 1.74 (m 3H), 1.85 (t, J = 11 Hz, 2H), 2.15 (s, 3H), 2.78 (d, J
= 11 Hz, 2H),ESI819;(s, 3H), 4.06 (d, J = 5.5 Hz, WO

2009/ 15%220PCT1EP20091003675 - 8 - 2H), 7.70 (t, J = 7.8 Hz, 1H),
7.83 (m'¥*2H), 8.11 (s, 1H, 8.47 (m 3H, 8.67 (s, 2H), 8.73 (s, 1H.
Exanpl e 15 The[p{edifiedrodp-(¢fmethyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4, 3-b]pyridazin-3-

i triazolo] _
By 1) pyr VROV NI R G ahiarol (A B2 (R e B dector iy 42
2- (4-{3-13- (Sgamidyk @Mfﬂiﬁiyﬁﬂiwgig?f’{ﬂ'é%},fé&! dsinky ook rréya&ﬁidéhﬂeﬁraﬁe? pyrid

azin-6-yl}pyrazol -1-yl)ethanol ("A44") is carried out anal ogously to

t he fol ?ﬁWI ng schene 1.2.9 9.09 mol ) of
142- (t etTahydr opyr angZ=yl oxy) e I‘i] -4-(4,4,5, 5-
\ —N N o}
N /Nty N%T ~"oH
F 2

purification by

. N

25
ESI 465;
3-{3-{5-(2-methoxyethoxy)pyrimidin-2-ylifoenzyl}-6-(1-methyl-1H-pyrazol-4-yl)-
1,2,4-triazolo[4,3-b]pyridazine ("A33")

30

35 N



30 tetranethyl-1, 3, 2-di oxaborol an-2-y1) - 1H pyrazol e (prepared by
reaction of

4- (4, 4,5, 5-t eyvasmibyede 1, 3, 2- di oxabor ol an- 2-y1) - 1H pyr azoiee20896b3&4 2-
br onpet hoxy) t et rahydropyran with caeS|gﬁ%carbonate in acetonitrile)
and 4.25 g (20.0 mmol ) of tripotassi umphosphate trihydrate are added
to a 35solution of 2.40 g (10.0 mmol) of 3-chl oro-6-i odopyridazine in
12 m of 1,2- dinethoxyethane. The resultant suspension is heated to
80C under ni tESBF443M0 2009/ 152920PCT/ EP2009/ 003675 - 87 - gen and with
stirring, and 210 ng (0.30 nmmol) of bis(triphenyl phosphine)-

pal l adiun(11) chloride are added. The reaction m xture is stirred at
80C for 18 hopyz{3-fdhel-mMethyirel- a.@bllm d 2 Diri2e6l0[4,0- Makziprp-enadtiy]
and 60 m ofog&aéey g%d 38”ﬂ1 pﬁ” p@ nethanefaréﬂggde E WP

or gani ¢ phaseph@ygébf&ﬂ&ﬂféé“ymfet%%q{éd\%')tW'W?@racﬁ?mw&e“g%%m
sul f at e%and e)(n?cfﬁ*rﬂ%%?rs &Tﬁé‘é%?u@iné%ﬁamﬂ ﬁ}dr@fibfglmethano})

ropyran-2-ylo 1H pyrazol - 4- pyri‘dazi ne as brown wax-|ike
solid; ES1309. 102. A susp on of 1 02 g (3.26 mmol) of

3-chl oro- 64142-(tetr r =N
pyr an- 2-yl oxy) et hy11i 1H/ pyrgzd E%EZI 00 g of

[ 3- (5-bronopyrimdip-2-yl)phenyll] aceto rq i de an&”@4 mg (0.33 nmol)
of potaﬁalun1|od|de in 18 m of et antd heated to reflux, during
whi ch a Cl ear solu- 15tion forns. redttion mixture is kept under
reflux for 20 hours and then cool ed 40 roomtenperature. The
resultant precipitate is filtered off with suction, washed with
acetone and dJEBE42%;n vacuo:
2-(4-{343-(5-bronopyrimdin-2-yl)benzyl]-1,2,4-triazol o[ 4, 3-131pyrida
zi n-6-yl}pyrazol - 1-yfi et hanol as 20browni sh crystals, ESI 477/479;

m p. 2ﬁq|52|39c2 [ﬁ(m@tmm%nmm ggﬁzﬁ} %2 (()%mﬂao yl-t1:l-§9pyrfafzoi-4-yl) -1,2,4-ri-
trinmethylal um niu t ol uene ny mmol ) o
tetrakls(trlpﬁ€ﬂﬂg] Q@Mﬂ@ﬁ%ﬁ%é%@gdlun1are added to a solution of 300
ng (0.63 nmmol) of 2(4{3{,,51w0mmwimdn12yu

25benzyl] -1, 2, 4-triaz i dazi n-6-yl | pyrazol -1 -ypethanol in
6 m of THF, and the\nl ‘ﬁ Np/phated at  theyboil for 16 hours. The
reaction mxture is ed tor on1tenpﬂré re>™~ met hanol is added,

and the2m xture i s évaporat ed. | s chromat ographed on a
silica-gel colum w th 30dichloro ne MEthanoI as el uent:

244- { 3] 3- (5-nmet hyl pyrim di n-2-y1) -
benzyl] -1, 2, 4-triazol o[ 4, 3-b] pyri dazi n- 6-yl} pyrazol -1 -ypet hanol as
col ourl ess cr gigg ; ESI 413; mp. 204-206C; 1H—NNR (d6-DVB0): 6
[ppn] = 2.31 F ?b 3.78 (m 2H), 4.22 (t, J = 5.5 Hz, 2H), 4.63
(s, 2H), 4.95 (bs, 1H), 7.46 (t, J = 7.7 Hz, 7.56 (d J 35 =7.9

Hz, 1H) 257. 693 ({9 '[5- ‘33 me%hoxyprdpo%?pynmu%r?f Z(yrnbe%ll_gl}-ﬁ Ef'] %tgﬂ 1H- pyragolg’-t-w-

1,2 ,4-triazolo[4,3-blpyridazine ("A36")

T—t

—N
VE N

A
}\E / NN N NZ OO
30 7/ |
x>
N

ESI 457,
35



1H), 8.51 (bs,

1H), 8.52 (s, 1H), 8.74 (s, 2H). WO

2009/ 152920PCT/ EP2009/ 003675 - 88 - Pharnmacol ogi cal data Met ki nase
I nhibition Ta@bgogb”%gpound No. 1C50 (enzyne) |C50 (celplxEpfooids”A

A AA "A3a" AA

10

15

20

25

30

35

- 83 -

3-(3-{5-[2-(4-methylpiperazin-1-y)ethoxylpyrimidin-2-ybenzyl)-6-(1-methyl-
1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-blpyridazine ("A37")

NZ SV

\
\ / N~—-N =N O
N Néj/ N
4 1
=y I\/N\

ESI 511;
o\/\NQo
= /N\ s
N NT A
7 S =N
—N N
N
N
(||A3811);
I\{/ N N""N\
/N / N—N N NF I O _~_-OH
F =~
= N

("A39™, (via the
3-acetoxypropoxy derivative and hydrolysis of the ester using sodium hydrox-

idefmethanol);
Sl
/N / NTHN\ZF Nf)/O\/\/O
F N
N

("A40").
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WO 2009/152920 PCT/EP2009/003675
-84 -

Example 14

The preparation of 3-(difluoro-{3-{5-(1-methylpiperidin-4-ylimethoxy)pyrimidin-
2-yllphenylimethyl)-6-methyl-1,2,4-triazolo[4,3-b]pyridazine ("A41"} is carried
out analogously to the following scheme

THF
Iy
paraformaldehyde = ——'N~N N/ﬁ NN
vl > ,N \ 7 \ N F
\

{ F
formic acid N N
dioxane F N
80°C F

1. 109 ul (0.55 mmol) of diisopropyl azodicarboxylate are slowly added

dropwise with stirring to a suspension of 177 mg (0.50 mmoil) of 2-{3-
[difluoro(B-methyl-1,2,4-triazolo[4, 3-bIpyridazin-3-yl)methylJphenyl}pyrimi-
din-5-ol, 129 mg (0.60 mmol) of tert-buty! 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
reaction mixture is diluted with 2-propanol and cooled to 0°C. The resultant
precipitate is filiered off with suction, washed with 2-propanol and dried in
vacuo: tert-butyl 4-(2-{3-[diftluoro-(6-methyl-1,2,4-triazolo[4,3-blpyridazin-3-
yhmethyllphenyllpyrimidin-5-yloxymethyl)piperidine-1-carboxylate as beige
crystals; ESI 552.
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2. A solution of 20 mg of paraformaldehyde in 1 ml of formic acid is
stirred at 80°C for 1 hour, cooled to room temperature and then added
dropwise to a suspension, kept at 80°C, of 195 mg (0.353 mmol) of tert-
butyl 4-(2-{3-{difluoro(6-methyl-1,2,4-triazolo[4,3-b]pyridazin-3-yiymethyl]-
phenyl}pyrimidin-5-yloxymethyl)piperidine-1-carboxylate in 1 mi of dioxane.
The reaction mixture is stirred ai 80°C for 18 hours. The reaction mixture is
cooled to room temperature, THF, saturated sodium chloride solution and
1.7 ml of 50% sodium hydroxide solution are added. The organic phase is
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-yijphenylimethyl)-6-methyl-1,2 4-triazolo[4,3-b]pyri-
dazine, triflucroacetate as colouriess crystals; ESI 466;

TH-NMR (ds-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 (, 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
(s, 2H}, 9.49 (bs, 1H).

The compound 3-(diflucro-{3-[5-(1-methylpiperidin-4-ylmethoxy)pyrimidin-2-yi]-
phenylimethyl}-6-(1-methyl-1H-pyrazol-4-yl)-1,2,4-triazolo[4,3-blpyridazine
(IIA42'I1)

is obtained analogously (purification by chromatography on a silica-gel column
with dichloromethane/methanol); colourless crystals, ESI 532;

"H-NMR (ds-DMSO): 5 [ppm] = 1.32 (m, 2H), 1.74 (m, 3H), 1.85 {t, J = 11 Hz,
2H), 2.15 (s, 3H), 2.78 (d, J = 11 Hz, 2H), 3.91 (s, 3H), 4.06 (d, J = 5.5 Hz,
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2H), 7.70 (t, J = 7.8 Hz, 1H), 7.83 (m, 2H), 8.11 (s, 1H), 8.47 (m, 3H), 8.67 (s,
2H), 8.73 (s, 1H).

Example 15

 The preparation of 2-(4-{3-[3-(5-bromopyrimidin-2-yl}benzyl}-1,2 4-triazolo-

[4,3-blpyridazin-6-yl}pyrazol-1-yliethanol ("A43"} and 2-{(4-{3-[3-(5-methyl-
pyrimidin-2-yl)benzyl}-1,2,4-triazolo[4,3-b]pyridazin-6-yl}pyrazol-1-yl)ethanol
("A44™ is carried out analogously to the following scheme

0
0.0
NN o — Pd(PPh,),Cl, Cl\
1D Jﬁ * ) ?
¥ B, i—\ 4—C!
N=" o N-N KPO, k,
DME

N
2 I
potassium fodide
butanol
refiux
Me,Al =
e & o B
Pd(PPh,), N=/ NN ’j/
P

i
THF/toluene N
1!A44"

1. 2.93 g (8.09 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

4.25 g (20.0 mmol) of fripotassium phosphate trihydrate are added to a
solution of 2.40 g (10.0 mmol) of 3-chloro-8-iodopyridazine in 12 mi of 1,2-

dimethoxyethane. The resultant suspension is heated to 80°C under nitro-



B " A34"
n A44"

A "A35" A "A36" A "A37" A "A41" A A "A42" A " A43"
AlCso:1 nM- 0,1 p.M=A
WO 2009/152920 PCT/EP2009/003675

10

15

20

25

30

35

~87 -

gen and with stirring, and 210 mg (0.30 mmel) of bis(triphenylphosphine)-
palladium(ll) chloride are added. The reaction mixture is stirred at 80°C for
18 hours. The mixture is allowed to cool to rcom temperature, and 60 ml of
water and 30 mi of dichloromethane are added. The organic phase is
separated off, washed with water, dried over sodium sulfate and evapora-
ted: 3-chloro-6-{1-[2-(tetrahydropyran-2-yloxy)ethyl]-1H-pyrazol-4-yl}pyrida-
zine as brown wax-like solid; ESI 309.

2. Asuspension of 1.02 g (3.26 mmol) of 3-chloro-6-{1-[2-(tetrahydro-
pyran-2-yloxy)ethyl]-1H-pyrazol-4-yl}pyridazine, 1.00 g of [3-(5-bromo-
pyrimidin-2-y)phenyllacetohydrazide and 54 mg (0.33 mmol) of potassium
iodide in 18 ml of 1-butanol is heated to reflux, during which a clear solu-
tion forms. The reaction mixture is kept under refiux 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
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-yI)-
benzyl]-1,2,4-triazolo[4,3-blpyridazin-6-yi}pyrazol-1-yethanol 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
dichloromethane/methanol as eluent: 2-(4-{3-[3-(5-methylpyrimidin-2-yl)-
benzyi]-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): 8 [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
=79 Hz, 1H), 7.68 (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). '

A A



0,1 pM-10 jiM=B > 10 ttM=0 25 30 WO 20091152920PCT1EP2009/ 003675
- 90 - The follow ng exanples relate to nmedi canents: 5 Exanple A

I nj ection vi akve26098edopd i on of 100 g of an active i ngreaCemP00§/0066e
formula | and 5 g of di-sodiun1hydroge3gﬁpsphate in 31 of
bidistilled water is adjusted to pH 6.5 10using 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:
Suppositories A mxture of 20 g of an active ingredient of the
formula | with 100 g of soya lecithin and 1400 g of cocoa butter is
nel ted, poured into noulds and 20allowed to cool. Each suppository
contains 20 of acsive i ngredi ent. Exanple C. Solution A solution
is prepared PEE@H&J§H§E235—§ht|ve ingredient of the formula I, 259.38
g of NaF2PO4 2 H20, 28.48 g of Na2HPO4 12 H20 and 0.1 g of

benzal konium chloride in 940 mM of bidistilled water. The pHis

adj usted to eMetkiapse irthédi@n ution is made up to 11 and sterilised by
irradiation. {?M§1solut|on can be used in the formof eye drops. 30
Example D: O 500 ng of an active ingredient of the
formul a | are rdoxvedund Nb. P9. 5 dCaf 35Vasel i N€sjunder {aseptic
conditiggs. [WO 2009/152920PC@AEE%909/)0367§mm)91 -
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Exanple E: Tablets A m xture of 1 kg of active ingredient of the

formula I, 4

kg of

| act ose,

5 1.2 kg of potato starch, 0.2 kg of talc

and 0.1 kg of woegeraistaam stearate i s pressed i n a convertdraratosnuEsiser

to give tablets in such a way that eachy

active ingred

i ent.

g abl et contains 10 ng of
Exanpl e F. Dragees 10 Tablets are pressed

anal ogously to Exanpl e E and subsequently coated in a conventi onal

manner with a_coating of sucrose, potato starch, talc, tragacanth and
dye. 15 Exanp| e G"A@Bpsul ¢s 2 kg ofi activ® ingredient of the
fornmula | arefTnmtrgggced |Nto hmard getatine 20capsufjes in a
conventi onal nner 1n such a way that |each capsule con- tains 20 ng
of the active|ingrédfent. |Exanple H Anfpoul esB25A sdlution of 1 kg of
active ingredfent s@gqthe formola T Tm 60  ofgbidistilled water is
steriledilteped, transfefred into anpgules |yophillised under
steril e condi}ionsAdAd seal ed under sterile ddnditiagns. Each anpoul e
contains 10 ng of wagki ve jngredient. 30 - 92- Patgnt Clains 1.
Conpounds of fhe formila in which Rlldenotes Ar t or A :
R2denotes O( R5) 2Y6#5, Het, -[C(R5)2] Het or A50[ C(R5) 2] Het, R3,
R3' each, i ndependeigky Of [one anot her, [denoteal -1, K or A,
t oget her al solLdenot.e..al kyl ene.. havi ng 245 C atons, R denotes H, A or
|_la| , 10 IIABSH A
ItAS?I] A
"A41" A A
TA42" A
"A43" A A
15 “A44" A
ICso: 1PM-0,1puM=A
0,1pM-10pM =B
20 > 10 pM = G
25
30

35



20R5denotes H or A, Adenotes unbranched or branched al kyl having
1-100 atons, in which 1-7 H atons nmay be replaced by OH F, d and/or
Br, and/or i nwahoehssae or two CH2 groups nay be repl am@pyogﬂgogwsl,
5, SO SO and/or di=,CH groups, or cyglic alkyl haying 3-7 C atons,
30Ar denot es phenyl, naphthyl or biphenyl, each of which is
unsubstituted or nono-, di- or trisubstituted by Hal, A OR5, N(R5)?2,
SR5, NO2, ON, O000R5, CON(R6)2, NR500A, NR5S02A, SO2N(R5)2 and/ or
S(0)rtA 35 Netdenotes a nono-, bi- or tricyclic saturated,
unsaturated or aromatic heterocycle having Ito 4 N, 0 and/or $ - 93
- atons, which may be unsubstituted or nono-, di- or trisubStituted

by Hal, A ORGhe MiBXRY eﬁﬂﬁp[e%ate@Mm%ﬁent@O\K R6) 2, NRS00A,
NR5802A, 802N(R5)2, S(0),,A OO Het", Hetl, [C(R5)211N(R5)?2,

[C(R5)21nHet 1 , 01C(R5)211N(R5)2, O[ C(R5)2] nHet 1, NHCOOA, NHCON(RS5) 2,

NH 5) 21 ) 2] nHet 1, NHCONH[ C( R5) 2] 1N( R5) 2,
NH%O[HC(R%)zF%@ﬂ@?'%@%ﬁF@(é 2} 2N(R6)2, oco\l[l-c(l[c%R]azE)He%l,

CO Hetl, 10CHO CQOA, =3, —NH =NA and/or =0 (carbonyl oxy- gen),

Het i denotes a Clei rat d het er,.oc and/ or
O atomn v A RARRYSr DO e BERELS FedlyR ek Solorn
and/20r d—O Ecasgmnw hy@*fmhogﬂg@tg&neﬁ @ﬁbﬂls‘tlgad wlﬁlrerﬁlsf adjg?téal‘f@ fm Q 1
or ot es an i ca sabl e salts

Caut onerd andugmgiehbﬁggﬁ?@h@ﬂp@@rdea% 1 iare itFRgSHRT PR EREPR YRS
all ratios. 2obRIBaHNAGer28&RE SbAGitides Qm@hé%{éd UHthéhe%ﬁ&ﬁ@ﬁ@s

phenyl which i's nono-, di- or trisubstituted
Each injection vial contains 5 mg of active lngred[ent

15 Example B: Suppositories

A mixiure of 20 g of an active ingredient of the formula I with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
20 allowed to cool. Each suppaesitory contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,

25 938 gof NaHPO, - 2 Hy0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chioride in 940 ml of bidistilled water. The pH is adjusted o
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.

30
Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

35 Vaseline under aseptic conditions.



25and/or CN, and pharnaceutically usable salts, tautoners and
stereoi sonmers thereof, including mxtures thereof in all ratios. 303.
Conmpounds acchiOpst8eClaim 1 or 2 in which Adenot es FOOERRONEHSTr
branched al kyl having 1-6 C atons, and gharmaceutically usable salts,
taut omers and stereoi soners thereof, including m xtures thereof in
all ratios. 35 -94 - and pharmaceutically usable salts, tautomers
and stereoi soners thereof i ncluding m xtures thereof in all ratios.
6. Conpounds 5¥aBHie kg kablelse or nore of ains 1-4 in which 5
Rldenot es thiazolyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxa-
zol yl, oxadiazolyl, pyrazolyl, i i dazol yI , thiadi azol yl, pyri -

dazi nyl, pyra# myturepjiﬁikgiq’iyabtim imyedieﬂtdﬁthajformula l, 4 kg of lactose,

where the radi S no- ubsti tuted b ,
(6 125) 2 1085 "8 of P st e Akl ng Y b of Hgnegph Stesiare 8
tri subst i t ut egredyetitl a2bgvantiofd ManddAo garwltablw PR eHt way that eaabl e
salts, tautoner i SQner.s the i ncl udi ng m xtures

and stergo

thereof in al Fakj%;tqoggamse'l ARHG | ?'ﬁl ng to one or nore of
Clainms 1-5 in which Hetdenotes a nonocyclic saturated, unsaturated or
aromatic het- erocycle having 1 to 4 N, 0 and/or atons, which may be
unsubst i t ut ed Exempleb: Drageesr trisubstituted by A [C(R521 10R5
and/ or [M@ R52InHet1 , 25and pharmaceutically usable salts, tautoners
and stereoi soners

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

30

35



t hereof, including mxtures thereof in all ratios. 7. Conpounds
according to one or nore of Clains 1-6 in which 30 Netdenotes

pi peridinyl, pyrrolidinyl, norphoilnyl, piperazinyl, oxa- zolidinyl,
pyrazolyl, pyridinyl, pyrimclinyl, furyl, thienyl, oxazolyl,

oxadi azol yl, imdazolyl, pyrrolyl, isoxazolyl or imdazolidinyl,
where the radicals may al so be nono- or¥2di subst i t ut ed by A

[ C(R5) 2b0126 and/or [C(R5)2]Hetl , 35 and pharmaceutically usable
salts, tautoners and stereoisoners thereof, including m xtures
thereof in all ratios. - 96 - 8. Gmtpsitidnmccording to one or nore
of Clainms 1-7 in which Heildenotes piperidinyl, pyrrolidinyl,

mor phol i nyl , pi perazinyl, oxa- zolidinyl or inidazolidinyl, where the
radical s may al,so bhe 1 Qs O} tituted by =0 and/or A, and
pharnaceuticall@ ugﬁBﬁgaﬁﬁvﬁé?g?ﬁﬁﬁééers and stereoi sonmers thereof,

i ncludi ng m xtures thereof in all ratios. 9. Cbnpoq?ds according to

one or nore of Clains 1-8 in which enotes Ar or A R2denotes

O[ C(R5) 2] nOR3, Het, -[C(R6)2] 0 ‘C(R3) 21Het )\ 15R3, R3*each,

i ndependent|y of one anot her, noto‘f N'FE or A __tggether also denote
4 €?

al kyl ene having 2-5 C atoms,ﬁR’%Jf . otNes H or 1A
20Adenot es unbranched or branched al kw

1-6 C atons, Ardenotes
phenyl which is nmono-, di- or trisugstjt by Hal
10 R® Rt
in which
R denotes Ar, Het or A,
R? denotes O[C(R®)],OR®, Het, {C(R%);]-Het or
% O[C(R)elnHet,
R R each, independently of one another, denote H, F or A,
together also dencte alkylene having 2-5 C atoms,
rR* denotes H, A or Hal,
20 R denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atomns,
in which 1-7 H atoms may be replaced by OH, F, CI
25 and/or Br,
and/or in whicl one or two GHz groups may be replaced
by 0, NH, 8, SO, S0, and/or CH=GH groups,
or
cyclic alkyl having 3-7 C atoms,
30 Ar denotes phenyl, naphthyl or biphenyl, each of which is

unsubstituted or mono-, di- or trisubstituted by Hal, A,
OR®, N(R%),, 8R® NOz, CN, COOR®, CON(R®);,
NRCOA, NR®S0,A, SO;N(RY), and/or S{O)A,

35 Het denctes a mono-, bi- or tricyclic saturated, unsaturated
or aromatic heterocyele having 1to 4 N, O and/or S



and/ or CN, Hetdenotes a nonocyclic saturated, unsaturated or aromatic
25heterocycle having 1 to 4 N, 0 and/or S atons, which may be
unsubstituted or nono-, di- or trisubstituted by A [C(R5)2]0R5
and/or p(R3)21,Hetl , Hetidenotes piperidinyl, pyrrolidinyl,

nmor phol i nyl, piperazinyl, 30oxazolidinyl_or imdazolidinyl, where the
radi cal s may al so be nono- or di subst it %% ed by =0 and/or A,

Hal denotes F, C, Br or I, ndenotes 1, 2, 3 or 4, 35and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof iafongd, whichtma®she unsBstiili®d or Genpounds

according to Claim1l, selected, fromth r.0 - 5ot [LUE e.and/ or
name 11A2" 6-(1 - Met hyl - 1H B&ﬁ“&%ﬁ‘t@ﬂwg{ag!’t’?%gm@gzégy%P vion-1
-yl - ethyl)- 1K pyrazol - 4- y| JGOORYOONIRI R0, WR*SDeR, S0 N(R),,
triazolof4,3-b]pyridazine "/ Ix o Nef BN oRINR, CRHet',

° OICRYNER:, O[CR):Het!

N(R%),, O[C(RAHet!, NHCOOA,

NHGON(R®)2, NHCOO[C(RM21,N(R)2, NHCOO[C(R2]n-
Het", NHCONH[C(R®):1N(R?)2, NHCONH[C(R)olHet,
OCONHIC(R®)2IMN(R®)2, OCONH[C(R®)z]Het', CO-Het',

10 CHO, COA, =8, =NH, =NA and/or =0 (carbony! oxy-
gen),
Het' denotes a monocyclic saturated heterocycle having 1 1o
2 N and/or O atoms, which may be mono- or disubsti-
15 tuted by A, OA, OH, Hal and/or =0 (carbonyl oxygen),
Hal denotes F, G, Bror |,
m denotes 0, 1 or 2,
n denotes 1, 2,3 or4,

and pharmaceutically usable salfs, tautomers and sterecisomers

20
thereof, including mixtures thereof in all ratios.

2, Compounds according to Claim 1 in which
Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
25 andfor CN,
and pharmaceutically usable salts, tautomers and stereocisomers
thereof, including mixtures thereof in all ratios.

30 3. Compounds according to Claim 1 or 2 in which
A denotes unbranched or branched alkyl having 1-6 C atoms,
and pharmaceutically usable salts, tautormers and sterecisomers
thereof, including mixtures thereof in all ratias,
35
4. Compounds according to one or more of Claims 1-3 in which
R denotes H,



...-NV NN'N N ?11 110" "A10"
6- (1- Met hyl - 1H- pyr azol - 4- y0- 343- ( 5- nor phol i n-4-yl -
pyrimdin-2-yl)benzyl]-1,2,4-triazol o[ 4, 3-b] pyridazine "AIl" ci N 110
? - 97 - "A2"
3-(Difluoro-{345-(2-norpholin-4-ylet hox‘c}/) pyri m di n- 24-
phenyl | methyl )-6- (1 -nethyl -1 H pyrazol¥411)-1, 2, 4-
triazol o] 4, 3-b] pyri dazi ne "A13" A N
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

5. Compounds according fo one or more of Claims 1-4 in which
R denotes thiazolyl, thiophenyl, furanyl, pyrrolyl, oxazolyl, isoxe-
zolyl, oxadiazolyl, pyrazolyl, imidazolyl, thiadiazolyl, pyr+
dazinyl, pyrazinyl, pyridinyl or pyrimidinyi,
where the radicals may also be mono-, di- or trisubstituted by
10 Hal, [C(R%):]:0R® and/or A,
or
phenyl which is mono-, di- or trisubstituted by Hal and/or CN
or
15 A,
and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.

6. Compounds according fo one or more of Glaims 1-5 in which
20 Het  denotes a monocyclic saturated, unsaturated or aromatic het-
erocycle having 1to 4 N, O and/or 8 atoms, which may be
unsubstitufed or mone-, di- or trisubstituted by A,
[C(R%)21:OR® and/or [C(R™)z].Het',
25 and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
30 Het  denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl, oxa-
zolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl, oxa-
zolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazoli-
dinyl, where the radicals may also be mono- or disubstituted
by A, [G(R21.0R® and/or [C(R%]aHet",
3 and phamaceutically usable salts, tautomers and stereocisomers

thereof, including mixtures thereof in afl ratios.
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Compounds according fo ong or mote of Claims 1-7 in which

Het' denotes piperidinyl, pyrrolidinyl, mompholinyl, piperazinyl, oxa-
2olidinyl or Imidazolidinyl, where the radicals may also be
mono- or disubstituted by =0 and/or A,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratics.

Compounds according to one or more of Claims 1-8 in which

R denotes Ar, Het or A,
R denotes O[C(R™),OR®, Het, [C(R%]Het or
OIC(R)z]Het,

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 Hor A,

A denotes unbranched or branched alkyl having 1-6 C
afoms,

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

Het denotes a monocyclic 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 A,
[C(R™:],OR® and/or [C(R%),]Het’,

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

Hal denotes F, Cl, Brorl,

0 denotes 1, 2, 3 or 4,

and pharmaceutically usable saits, tautomers and sterevcisomers

thereof, Including mixtures thereof in all ratios.
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10. Compounds according to Claim 1, selected from the group

No. Structure and/or name
"AZY 8-(1-Methyl-1H-pyrazol-4-yl)-3~(3-{5-] 1-(2-pyrrolidin-i-yl-
ethyl)-1H-pyrazol-4-yljpyrimidin-2-yl}benzyl)-1,2 4~
ttiazolo[4,3-h]pyridazine
n " N
o o
—N = N~ N
N F f
nAall N\
Sy
=
/‘N\N 4 \
S =y
—N
\
N
!lAgl!
2N
X Nt/ N
N
"A10" 8-(1-Methyl-1H-pyrazol-4-yi}-3-[3-(5-morpholin-4-yl
pyrimidin-2-yhbenzyl}-1,2,4-triazolo[4,3-b]pyridazine
!‘Ao]f]“ /
(¢
N\)
T oY
~N S N7 =N
N.--'




3-{3-pifluoro-(3-(541-(2-pyrrolidin-1-ylethy9-11-1-pyrazol -

yl' 1l oyrimdin-2-yllphenyOrethyl]-1,2,4-triazol o[ 4, 3- N

pyridazi n-6-yl}benzonitrile --1 R le IIPN "A20"
343-(3-{541-(2-Pyrrolidin-1-ylethyl)-1H pyrazol - 4- A-

pyri m din-2-yl }benzyl)-1, 2, 4- trlazoto[ 3- b]pyrldazm 8- A-
benzonitrife NO NN 11\ / 110 # "A21" “pit' u
oro-(3-{5-0-(2-pyrrolidin-1-yrethyD 1H pyrazol -411J- pyrimd

i n-2- yIIphenyOTeth li-6- rrethyl 1, 2. 4-triazoro[4,3-N pyridazine ---

-99 - "A22" TA1Z" | 3-{Difluoro-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yil-
phenylymethyl)-6-{t-methyl-1H-pyrazol-4-yi)-1,2,4-
triazolof4,3-blpyridazine
|IA1 3![ N/-N"\O
5 AN, ijg =~
e N a =
—N
N oo
N
10 !!A14u N/__\_\
4 .
NN N
15
I!A-tsll
o\/\’*‘/\‘::/\O
s é\g
N, N\
= 2 AN .
N N
20
"A1 6" /
(¢
"
25 & ,N\N NJ‘\S
e XN —
N N N
\N...wn F
F'
HA171I /
30 (\N
.
T
= r!] /\N N/ \
N7 =N
35




6-0 - Met hyl - 1H pyrazol -

4-y1)-3-0 -(345-[142-pyrrolidintyl-

et hyl ) - 1H pyrazol 4-yi | pyri m di n-2-yl } phenypet hyI] 1,2, 4-
triazolo[4,3-b]pyridazine N.-- NNONNIP, "
3(3-(Difluoro-{3[5-(4-nethyl pi perazin-1- yOpyrlmldln 2-y11-
phenyl}rret hyl ) - 112 4-triazol o[ 4, 3- b] pyrééiam n- 6-ylibenzo- nitrite

I (--N N--/ N -,

"11 N/ el 1110i "A24"

3-(3-{Di fluoro43-(5-piperazin-1-yl pyrimdin-2-yOphenyl ] -
methyll-1,2,4-triazola(4,

\'N so -V14/ | P

10

15

20

20

30

35

|IA1 8"

=1lpyridazin-6-yQhenzonitrile H rN N--

N, f\§
N
S N —

== N N

IIA19||

3-{3-[Difluoro-{3-{5-11-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-
Vi]pyrimidin-2-yliphenylymethyl}-1,2,4-triazolo[4, 3-h]-
pyridazin-8-yl}benzonitrile

N, \;—:

- ..-N\ N/ \

N
s ¥/ —~—
SN N N
F
E

IIAZOH

3-[3-(3-{8-[1-(2-Pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl}-
pyrimidin-2-ylthenzyl)~1,2 4-triazolof4, 3-bipytidazin-8-yi}-
benzonitrile

llAz.i 1§

3-[Difluoro-(3-{5-1-(2-pytrolidin-1-ylethyl)-1H-pyrazol-4-yi]-
pyrimidin-2-yl}phenyl)methyl}-6-methyl1,2 4-triazolof4, 3-b}-
pyridazine

/N\
~ N'-'\’__N/J




35 - 100 "A25"

3-(Difluoro-{3-(5-(4-nethyl pi perazin-I-Apyrimdin-2-A-

phenyl } net hyl ) -6-nmet hyl-1, 2, 4-tri azol o[ 4, 3- bj pyri dazi ne [/ CN\ NJ
F110 "A28" 3-(Difluoro-{315-(2-norpholin-4-ylethoxy)pyrimdin-2-yl]-
phenAmet hyl) - 6-net hyl -1, 2, 4-tri azol oj 4_;1,%-_bl pyr Edazi ne "A31"

3-(Di fluoro-{345-(2- net hoxyet hoxy) pyri I n-2-yliphenyl)-

met hyl ) - 6- (1:rnethyl -1 H pyrazol -4-y1)-1, 2, 4-

triazofo[ 4, 3-bj pyridazi ne "A32" -
242- (3-{ Di f1 uor o- { p- WAR2elhr{1-Methypihi-pyrarol4vl)-3-{1-8-%-[1-(2-pyrrolidin-1-yl-
i Liif;?{};‘ngl Pl py! | dazi n- 3 dhlifi iy a-BREMpy -5 Bndhyfetnyll-1.2.4-
3-{345- ( 2- Met hoxyet hoxy) pyri mi di n- 2- ypészelpid 3-lpyidazine
met hyl - 11-1-pyrazol -4-y1)11, 2, 4-tri azol o(4, 3-bl pyri dazi ne "A34"
2-(2-{3464 1- Met hyll- 1H pytazol -4-y1)-1,2,4-triazol NN
N
N N
N e
N
10 *A23" | 3-[3-(Difluoro{3-[5-(4d-methylpiperazin-1-yl}pyrimidin-2-yil-
phenylimethyl)-1,2,4-triazolof4,3-blpyridazin-6-yilbenzo-
nitrile
/
N
15
e
/ - ‘4
N s N N/-,.\\S
N N
o
20
"A24" 3-(3~{Difluoro-[3-(5-piperazin-1-ylpyrimidin-2-yphenyl]-
methyl}-1,2,4-friazolo[4, 3-b]pyridazin-6-y))benzonitrile
(™
25 N N\)
ZaiN //\S
N
NQ = N /N - )
N N
it
30

35



pyri dazi n- 3-yl met hyl ] phenyl } pyri m di n- 5-yl oxy) et hanol "A36"

3- {315- ( 3- Met hoxypr opoxy)-pyri m di n-2-yl j benzyl)-6-(1 -

nmet hyl - 11- 1- pyrazol -4-y1)-1,2,4-triazol o[ 4, 3-bj pyri dazi ne "A37"
3-(34542- (4- Met hyl pi perazin-1. 11) et hoxy] pyri m di n-2-y1) -

benzyl)-6- (1- net hyl - 1H pyrazor-4-y1)-1, %04-t ri azol o[ 4, 3- bl -
pyridazine "A38" ....... r- Noo N N NP N 110 -101- "A39" -N
N---V V' NN NN .."---7-4,-,--..... --\---1-11

"ARE" 3-{Diluoro-{3-[5-(4-methyipiperazin-1-ylpyrimidin-2-yIl-

phenylimethyl}-8-methyl-1,2,4-triazolo[4, 3-blpyridazine
/7

(

5 N

=
/(Y/\” N//\\g
Sy e,
N"N N

£
F

10

"A28" | 3-(Difluoro-{3-[5-(2-moipholin-4-ylethoxy)pyrimidin-2-yI}-
phenylimethyi)-6-methyl-1,2 4-triazolo[4,3-b]pyridazine
"A31" | 3-(Difluocro-{3-{5-(2-methoxyethoxy}pyrimidin-2-yljphenyl}-
methyl)-6-(1-methyl-1H-pyrazol-4-yi)-1,2 4~

15 triazolo[4,3-b]pyridazine
"A3Z" 2-[2-(3~-{Difluoro-[6-(1-methyl-1H-pyrazol4-y1)-1,2,4-
triazolo[4,3-b]pyridazin-3-yiimethyl}phenyl)pyrimidin-5-
yloxyJethanol
20 "A33" 3-{3-[5-(2-Methoxysthoxy)pyrimidin-2-yllbenzyl}-6-(1-

methyl-1H-pyrazol-4-y))-1,2,4-triazolof4,3-b]pyridazine
"A34" | 2-(2-{3-6-(1-Methyl-1H-pyrazol-4-yi}-1,2 4-triazolo[4,3-b]-
pyridazin-3-ylmethyl]phenyl}pyrimidin-5-yloxy)ethanol
“"A36" 3-{3-[5-(3-Methoxypropoxy)pyrimidin-2-yijbenzyl-6-(1-

25
methyl-1H-pyrazol-4-yl)-1,2 4-triazolo[4, 3-bpyridazine
"AST | 3-(3-{5-f2-(4-Methylpiperazin-1-yl}ethoxylpyrimidin-2-yi}-
benzyl)-6-(1-methyl-1H-pyrazol-4-y1}-1,2,4-triazolo[4,3-b]-
pyridazine

30 HASSII /‘\‘\
Of N\-\/O

= ,,N\N NF‘\S

S T =N

35 N




/1 F 0 e "A40"

triazol o[ 4, 3-b] pyri dazi ne

N-" INN.4,7,,,,"0",.."--?2,,,,,0",. NLI FO N
"A41"  3-(Difluoro-(345-(1- rrethyl pi perldln 4-yl met hoxy) pyri m din- -
2-yl ] phenyl } met hyl) - 6- net hyl - ,4-triazol o[ 4, 3-b] pyri da2i ne "A42"
3-(Difluoro-{315-(1-net hyl pi peridin 4-yl met hoxy) pyri m di n-

2-yl Thhenyl | met hyl ) - 6- (1-net hyl - | FI - pygggol -4-y1)-1, 2, 4-

20 and pharnmaceutical l'y usabl e sal ts,

tautoners and stereoi soners thereof, including m xtures thereof in

all ratios. 11. P

rocess

or _the nrnnnraflnn of compounds—of th

formula | accordin
salts, tautoners
conpound of the fo

g l!@@g"
nd ster
rmul a |

O ai rrs@l;&-:aﬁ}gﬂghar maceutical |y usabl e
Lol s@ er/éo characterised in that
30, JRIINNZN 7 A O A OH,

: T

N
5 F
"A40" w‘h{
N¥ _—
i - N
/N / NNz NéTO\A/O
10 F 2
. N
"Ad1" | 3-(Difluoro-{3-[5-(1-methylpiperidin-4-ylimethoxy)pyrimidin-
2-yllphenylimethy))-6-methyl-1,2,4-triazolo[4,3-b]pyridazine
15 "Ad2" | 3~(Difluoro-{3-[5-(1-methylpiperidin4-ylmethoxy)pyrimidin-
2-yllphenylimethyl)-6-(1-methyl-1H-pyrazol-4-y1)-1,2,4-
triazolo[4,3-blpyridazine
20 and pharmaceutically usaple salts, taufomers and sterecisomers
thereof, including mixtures thereof in all ratios.
11. Process for the preparation of compounds of the formula 1 according
o5 to Claims 1-10 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, characterised in that
a) a compound of the formula 1l
30
T
35 in which R, R3, R¥ and R* have the meanings indicated in

Claim 1 and



36in which al, R3, R3' and R4 have the nmeanings indicated in Claim1

and - 102 - L. denotes a boronic acid or boronic acid ester
radical, Is reacted wwth a conpound of the fornula Il in which R2
has the nmeaning indicated in daiml, or b)a radical R2 is repl aced
by another radical R2 by replacing a h en atom by an am no, al koxy

or aryl radical, and/or a base or acid of the fornula 113 converted
into one of Its salts. 12. Medicanents conprising at |east one
conmpound of the formula é according to Claim1-10 and/or

phar maceutical |y usabl e 's4fpdes & hotpireacyd egranicacidryiomadisal her eof |
including mxtures thereof in all ratios, and optionally excipients
and/ or adjuvants. i3. Use of conpounds according to Claim1l-10 and
phar maceut i cal | y ushifagiedayithe compaupael hedpanua g‘r eoi soners t hereof,
including mxtures thereof in all ratios, for the preparation of a
medi cament® for the treatnent of diseases in which the inhibition,

regul ati on and/ or nodul ati on of Ne=hase _si gnal transduction plays a
role. 14. Use according to Ol'—oer 1}% t heltpr eparation of a
medi cament for 35t he treatnent i seases which are influenced by
inhibition of Met kinase by the conmpounds according to Caim1-10.
-103- 15. Use accor di nfWhhd dianthameaning jndidateddn Otemdi, sease to be
treated isga solid tunour.

or

b) a radical R is replaced by another radical R? by replacing a
15 halogen atom by an amino, alkoxy or aryl radical,
and/or

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

20 12. Medicaments comprising at least one compound of the formula |
according to Claim 1-10 and/or pharmaceutically usable salts, tauto-
mers and stereolsomers thereof, including mixtures thereof it all
ratios, and opfionally exciplents and/or adjuvants.

25

13. Use of compounds according to Claim 1-10
and pharmaceutically usable salts, tautomers and stereocisomers
thereof, including mixfures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal
transduction plays a role.

30

14. Use aceording to Claim 13 for the preparation of a medicament for
35 the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claim 1-10.



Use according to Caim15, where the solid tunmour originates fromthe
group nonocyti o | eukaem a, |ung adenocarci noma, small-cell |ung

carci nomas, pancreatic cancer, glioblastomas and breast carci- nona.
Use according to Claim 16, where the solid tunour originates fromthe
group of lung adenocarcinoma, snall-celqgsl.ung carcinomas, pancreatic
cancer, glioblastomas, colon carcinonma and breast cardnoma. Use
according to Claim13 or 14, where the disease to be treated is a
tumour of the blood and i mune system Use according to Claim 19,
where the tunour originates fromthe group of acute mnyel oid

| eukaeni a, chrofs.c Usgedcobrdingeo o123, or 38 UlvRerk YREOMadse tb B RSEH 2

and/ or chronic | yrrph&%#uc | eukaem a. Medi canents conprising at | east
one conpound of t h&® A% | accordi ng to one or nore of Clainms 1 to
10, and/or_ pharnmaceutically usable salts and stereoi soners thereof,

i ncl udi ng 9m xt uges,thereof i 0 %Il . r%ti os, and at |east one further
medi cament acti ve igRegeaRg to Claip 45, where the solid tymgur asigisrissifion of
separate packs of (e granp ef fusutsvet noRt efitteRIROMR IRt e
formula | accordi ng 5 9 tgln%ypr rmrﬁ ol ainms 1 to 10, anSIOr )

phar maceut i cal |y uSsBiasisBefidngyy of +16° PRERRbagUS, thecsandking

m xtures thereof im&aihyroiemﬁedﬁteswﬂ'(éiliveﬁm@firfaﬁsiﬂnlagﬁoﬁéf@,qné uRf a
further magi cament actd Yol M'ihnad 20, the SBntah the Ty and/or the

lung.
17.  Use according to Claim 15, where the solid tumour originates from
15 the group menoeytic leukaemia, lung adenocarcinoma, small-cell

lung carcinomas, pancreatic cancer, glioblastormas and breast carci-
noma.

18.  Use according fo Claim 16, where the solid tumour originates from

20
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-
nema.

25 19. Use according o Claim 13 or 14, where the disease to be treated is a

tumour of the blood and immune systern.

20. Use according to Claim 19, where the tumour originates from the
30 group of acute myeloid leukaemia, chronic myeloid leukaemia, acute
lymphatic lettkaemia and/or chronic lymphatic leukaemia.

21. Medicaments comprising at least one compound of the formula |
55 according to one or more of Claims 1 to 10, and/or pharmaceutically
usable salts and sterecisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.
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22. Set (Kit) consisting of separate packs of
&) an effective amount of a compound of the formuia | according
to one or more of Claims 1 to 10, and/or pharmaceutically usable
salts and stereoisomers thereof, including mixtures thereof in ali
ratios,
and
{0 an effeclive amount of a further medicament active ingredi-
ent.



