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of finding novel conpounds having val uabl e properties, in particular
t hose which can be used for the preparation of medi canents. The
present invention relates to conpounds and to the use of compounds in
which the inhibition, regulation and/or nodul ation of signal
transduction by ki nases 2-Fieteeparcdylbsnzyhpyridazinengderivativesor
serine/threoni ne kinases, plays a role, furthernore to pharnmaceuti cal
conpositions which conprise 15 these conpounds, and to the use of the
compounds for the treatnment of kinase-induced di seases. In _
particul ar, the present invention relates to conpounds and to the use
of conpounds i BARKEGRQUND; QRiTHE INVENTSGN ati on and/ or nodul ation of
signal 20transduction by Met kinase plays a role. One of the

princi pal mechéhe smeenignhisddhecdjeatid findiguhautal compuatit david) valuable
through the transduction of. extracel |l ul ar signals across the nenbrane
that in turn r'rBr(?lE)Iegqeé'B? BEHQHF%F‘%%W%WEWWJ?% Kgd Wet?‘@é?rﬁpaﬁt'@ﬂé?fn
phosphoryl - ZSW@hk%ﬂ“ﬂﬁgyesents one course by which intracellular
signals are propagate rom nol ecule to nolecule resulting finally in
a cellular response. These signal transduction cascades are highly

regul at eiland gften ov%rl ap,. as i@z%evi dent fromthe existence of nany
protei n ki nasesN@@regant ientinpdplaiesio epupeungsaag koA HE¢ Bhcempounds
protei ns occur i L MMk i I r i :
resi dues, and @r@lgﬁﬂ%l néslgés'fn,ﬂ%@éﬁ{tﬁgﬁm}%ﬁggg%ﬁgﬁggsﬁﬁ'g% ﬁ?dlt‘ﬁiean
speci ficity ofbphkinapbarigipsriaiasiytesing kKinasesandtirtdarigethredrinaRiseses,
and tyrosi ne kinases. Since phosphorylation is such a ubiquitous

process wi t hi Pk PIOlnddnsIEROTEdP RiieEmappidica gREYOSHIENSAYIyeh pomprise
e 5 o AR 5 B RSO 1 AT

di seases are attr e to el er aberrant ac I on or

mut ati ons i n tkiraseirekickdrdiseaqesnent s of ki nase cascades.
Consequent |y, considerable attention has been devoted to the

characteri- 5s@tRBHCHRT tthe peesrniiryaBioagiatesfLEPmBOoURAS aa¢ o A use 6f
A enar e o YidainoiBn T B3 G0 IR G SRREREEH IR ity
t yrosi ne, ki nasgafdiuction hynwtet kinaegpnssisraed 10t he possibility of
i nhibiti %[51 of HGF (hepatocyte growth factor)dependent
One of the principal mechanisms by which ceilular regulation is effected is
through the transduction of extracellular signals across the membrane that
in turn modulate biochemical pathways within the cell. Protein phosphoryl-
25 ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
30 ses. Phospharylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serinefthreonine Kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
35 within cells and since cellular phenotypes are largely influenced by the

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



Met acti J ook ph& described by S. Berthou et al. in Oncogene Vol .
23, No. 31, pagesd’’5387-5393 (2004). The inhibitor SUL1ZFATERRLEINGEE
therein, a pyrrole-indoline conpound, i2 potentially suitable for

conbati ng cancer. 15Anot her Met Kkinase inhibitor for cancer therapy
is described by J.G Christensen et al. in Cancer Res. 2003, 63(21),

7345-55. A further é!¥rosi ne kinase inhibitor for conbating cancer is
reported bySHte§80der digeasey are aHnbyiabteioceiihanahesrart agtivationoor

6686- 6694( 2Q bk = ' er. jve, is
di rect ed agal nslt0 n%ﬂ@uﬁé@ﬂ?ﬂ@ﬁﬁ gfdlgbﬁgfgéﬁ?oﬁé;ht$ &?%@rsgoédg%s%%rted
t her ei n t haCaréEqaswtlylebnsidkeatde atteaticle habbeepaiivotdtlitd ¥ dtaradier-
mal i gnant progcess_of various fornms of cancer, such as, for exanple,

multiple W%@%Q‘%ﬁ@f@&%%@ﬁi SOBPOYRES Fhﬁicﬁ’fﬁtﬂh’f@léﬁ meidghete their )
eoect oo Mt Bils o RSYSBREWLRL CREM AL A PR U0t 7,

ki nase, is Ther®f02@00&d, Lablzzynd an ai m of the present invention.

30 It has been found that the conpounds according to the invention
and salts thereof have very val uabl e pharnmacol ogi cal properties while

bei | t i ' ifically rel t
compounds of et e RECaPhETTR KB Mp LR BTEN ShbPerritande e
si gnallOt r angsigbssisilitof MtibkibnagHGE (A0 8RR GTAGH 0618, 6
3 to conpositions which conprise these conpounds, and tO processes
for the useMeig@ctvitionoaredrscaribed byt Bethozet &li innOscbgene.elpld?23ddses

and conpl ai pt's C i est s, cancek, ur faor ion

growt h and |[1opaie}g%%ﬁ,gggt@@ﬁsoibﬁé?w&tg’, élc}éf#gg J&?%@%‘é@é‘?r?ﬂcﬂ as
age-1 ”dUCGdP?ﬁQIéLiﬁﬂolﬁwéj&Qﬂ 801AE | i9PotérhtRil9istRhbIREBY 85FBhLBAG eahé4n and
di abetic retinopathy, in- flamatory diseases, arthritis, thronbosis,
fibroggs, ghoothailMetdpmasea inkjbiiee forotngentharapyis deswibieddhs]).G.

t is, und _heal, i ' ' bolic di
and o1 seaceCTGEERE G s G ERE RSP He! P i ceases.
cirrhosis, g ﬁﬁﬂb?ﬁ/r@ﬁﬁe Fiﬂ%%@ﬁﬁﬁibﬁfﬁ% @?Emﬂé@iﬂg‘t@?ﬁér & reglbﬁ@d by

instability and perneabi y and e in mmuals. Solid tdnours,
in particul &k Hovsti-adriov@limicat dremwes ResaardheVole 681 60866684 NBO04)5 Thenase

i nhibitors. These i rs_include .mnocyti,c | eukaem brain,
urogeppal cPYRBHaT FAPEBIRS. S U ST o i Feriad FORBE et e,
i ncluifng | G AGENRRAT IE i RIMRANErsS FRldrtetithbrdid MatdaGE MMMt HiRe a
present invention is directed to processes for the regulation,
nmodul e- 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 fransduction by tyrosine kinases and/or sering/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

30
It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-
erated.

35

The present invention specifically relates 0 compounds of the formula |

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



20 tion or inhibition of Met kinase for the prevention and/or

treatment of diseases in connection with unregul ated or disturbed Met
ki nase acti VFey08{4738hti cul ar, the conmpounds of the for muFPGTHEFZHH006186
al so be enployed in the treatnment of certagn fornms of cancer. The
conpounds of the formula I can 25furthernore be used to provide
additive or synergistic effects in certain existing cancer

chenot her api es, and/or can be used to restore the efficacy of certain
exi sting cancertochamasiiangvaichoemprias bese capinasindsoInd te prgranses for

hvestt oat on JRBuRH bR Rosng rasRihot BF MetEiRgr Al ARL BR%ases and com-
addi tion, they pﬂéiﬂtﬂ?%hbh%'ai‘fdib’gérkééié}@a@cé@&u#@ri‘d‘mﬂait?éw,l@ﬁdm and pro-

nmet hods for diseases in connection with unregul ated or di sturbed t
ki nase agé i vi t ypagationdapeliostderasiso odilag dispashe, sunheas age-indwced macular
adm nistered to, a pati.ent havi. a hyperpr.oliferative di sease or,
exanpl o 1o | nhidsAeRELRHE CHPYIRR, ey BEUBHSSIoH PaTRALER Basee Vel
with a | ymphopriphhatct il canfitid, Miohiduid, fibidds pBRierliBnephHE

or neurol ogi cal danmage’ due to tissue repair, etc. The present
conpounds ar e swuwaddgerayatipn,qEoylasis; restenosibevaprd healimyripospdantiAsijec-

ment" i used to.refer to bot revention

used herein, the term'treat

of “di seases. andios AR Bpeares abd diSkages Sl omune Rsle caERA
of protl I at! ahnidhdGllbaYes dWnddll! Mabbicd'd RN dRbaldor HiFAHAG Vessels,
according to the Invention prior to the devel opnent of overt

di sease, for exdspimstaliyrederarndabildy andithefike immaramags.event
nmetastatic growth, dimnish restenosis associated with cardi ovascul ar
surgery, etc. Alternatively, the conpounds are used for the treatnent
of ongoing dis (MY 4 OV i B ;
synpt ons of th;%a%@tstyéwnot&g"?ﬂed r@%@ggﬁ%’p{)?@gﬁp tggwr?tug%%aﬁgﬁéf gbéﬁéyd with Met
nmamal i any specikdmgsd inhiboesTese gplidnatmmuse ewieds meaotiiteleakbgmia, brain,
humans; rodents, including mce, rats and agg}ers; rgbbl ts; horses,
cows, ‘dogs, cat¥ogeRital, lxmphatic systers stpwmagh. Baynges! aggd lypg carcinoma, in-

dogs, catsooen ] e /e est om
@ Sease. The sulRaneiRd AfmoRhlL ind A Gl Bhg CHRATREL i th

t he conpounds 25 according to the invention can be determ ned by in
vitro tests. Typically, a culture of the cell is conbined wth a
conpound accor dilgriesenhisiventienis direced Japrenasses fedherragrigiont godyla-

peri od of ™ e i §inh il A1k PRIabE A BN LIERR i BoPBEBlReh o dis-

one hour and ongseeek cohRedidi With edréddaedrnomdsitified Mbt kiHaseSaditgUh-
tivated cells froma biopsy sa . e viable cells remaining after

. npl e .
the treatnent destigan the careeundsof e Browla bsag alsane syriavecthio the

cte. A ther apediiritaBter b iShhs bf oBha Tfie coRBATHER N pliTa 1 can
reduce t S unddsithednorel e pegiitapiovidd addilies basgetrgidtiesaffectdin eertdin

viability of the patient is naintained. The treatnent is generally.
WO 2008/ 017361 mistingxsrredobemetherapios: AUA@r ¢ahile sedbisiadtoraghe efficacy

reducti on has ; =Tyl % . reduction
in the cell bu%ge%%ﬁéﬁ%x'%@{yg g% concﬁe?]ﬁbetgéhe{rﬁ (?f 52@2%#\‘@1{%9?@%%‘0 nor e
undesired cells are detected in the body. 5
30 The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregulated or disturbed Met kinase activity.
35
It can be shown that the compounds according to the invention have an

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



For identification of a signal transduction pathway and for detection
of interagbif tween various signal transduction p Lous
scienti s‘?@ Plave gvel oped suitable nodels or nodel syﬁ%ﬁlﬁpmﬁ%]é
exanple cell culture nodels (for exanpte Khwaja et al., EMBO, 1997,
16, 2783-93) and 10 nodels of transgenic aninmals (for exanple V\hite
et al., Oncogene, 2001, 20, 7064-7072). For the determination of

comounds. adnss arseraibad Me bRABRCH 5 ShudsERte & Pefiaht p1fe 2
exanpl e St ephgisrofiterative dBeaSHEB 6RdmPle toaﬁﬂ@m taﬁibur gﬁa%thlﬁﬂedu&e

conpounds according to the i nvention can al so be used as reagents for
testing ki naﬁam@mmc@*t@qhwlthta ympheprolderabiae tisgasei to whibikirans-

d/ |l del h d d
Thi's ool i et SR eRoalcBshofrdeidlisiB B TaRes. 48 the Bmi que

whi ch™i's weddntlcbRydbdastdre sﬂﬁé@‘érfoﬁblfddh?%chﬂ o‘i"%?el% buh@?ﬂ?o‘s@stﬁ§t

systens for the determ nation of ki hase acti vi
subst r at es, ugast hereimphe terhs 'E’(rﬁﬁn‘(elhﬁ’rls esadpt cefar és botfepreabntlorFEBﬁs—

L 1996, 399, 3 338) or the b lin 25
e Ao et AT b LTS B RS g

A enney, Jrgratidn s adffi€ded By a@EﬂhrstrQﬁ@ﬁ'bf %ﬁorﬁﬁéﬁn&ﬁﬁ@@rdmﬁ% thge

|dent1é6| cation of kinase i1hhibitors, various assay systens are avail -
30abl | n isedmiicn pmntonh@dexemmyerﬁséayenmset fmlaxamplem prevent

Bi onol ecul Scre and te assay, the
Pad oact | vaNBSBBRLP BT A Wevarbiblastatc rogh. ARt SeiBaRRkas i « n
yATP is ne

teor cased 1ot aad i SIRIREREREE Gultor bie D ety SR s are
Furt her nor a;sdmbﬁmn@mh‘eatn@mtrrﬁmMg/@deMambweEtbdm origyvaviag thaer gy
transfer (HIR. FRET %nd fk roes nce polarisation WO

2008/ 1A 736 1BEIEBY Y DD ) technol ogi es are suitable as
assay nethods (Sills et al. J. of Si-nol ecul ar Screeni ng, 2002,
19%-214). O her non-radi oactl vesyELI SA assay net hods use specific
phospho- ant The Bosloati patiepphes @I@dpnm@)anymenpﬁa@hapmmlfndeanpge a he

h h | d b h b di
o | T EARS, Partaneh DERRS: BREaR iR Biedlts endep

ant i body (Fiﬁhﬁﬁﬁt%frs %hbbat@%%se@da%eabgé -dats l&ahﬁhi@naarrﬁocﬂa%r@bﬁeases
assocpmted with deregul ation of cel ar prolifera- tion and cell
deat h ( apopinteres)for Ekperiroadial irvestigatians; praedding cmodel fobireatmeningit
limted to, the fol|ow ng. The conpounds according to the invention
are suit abl P8P H§FESEr eat ment of various conditions where there is
proliferation 15 and/or mgration of snmooth nuscle cells and/or
inflammatory cells into the intimal |ayer of a vessel, resulting in
restrict ed Bheedsddpiilithobaglartidudar cedido dteatinent eithripd eomlnouhdscase of
neoi mal occl si e.lesions. Qcclusive graft vascul ar eas
Mrerst ™ eroudhalf s beBRan sah BeidiRurlRo Rl AR B BRI, B,
grafting, vaifirdofide SAIFBADIHINEE Wlfhaé‘é‘ér‘n%@{]ﬁﬁ'aféc@fdﬂﬁ faﬁmeqnvenmn
restenosis, restenosis after angioplasty or stent placenent, and the

li ke. PRI ORatARTious concentrations for a period of time which is sufﬁment to allow the

active agents to induce cell death or to inhibit migration, usually between

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

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

while the viability of the patient is mainiained. The freatment is generally



25D hydr opyr.i da2| nones for conbating cancer are described in

03/ 037349 &f" her pyridazines for the treatnent of B?E@B%‘@E’“W“
t he i nmune system |schaemc and inflammatory di seases are known from
EP 1 043 317 Al 30and EP 1 061 077 Al . EP 0 738 716 A2 and EP 0 711
759 Bl describe other dihydropyridazinones and pyridazinones as

fungi ci des and insecti cides. QO her pyridazi nones are
described as c@ingedningl agensigerableeducion iesocassd, f- @caeple an at

el esce 0Nk BASA0Eh e PO el S W Eb oo un

Rldenotes Ar agssbptiallyBd enatemdesied tehd b duretidinahedody. aromati c
5- nenbered 15heterocycle having 1 to 4 N, 0 and/or S atom; whi ch may

be unsubstltut ed or nono- or disubstituted by Hal, A (CH2)nOR3,

S Gyran, et %@f%%&&f%‘@ﬂéﬁyﬁﬁwﬁsﬁﬁﬁ@éﬁ@ >,

O[ &(R3) 21nHet kntehb&HIRS) RAtNEBA MArio DS Sl ?rhﬁk@&chon B?J\)a%}dw(d%?ér?
-NR3[ C(R3) 2] nHet 1 , - NR3Het 1, NHCON( NHCONH[ N(R3) 2,

NHCONH[ C( R3) 25isita navecdnrqe{gpgd smm?@p@glg]oxmml ;systems for example cell
CONRI C( R3) 21, 1-

R3denot es H or®Y “réﬁ“o%giﬁ%e’??ﬁa%g‘gé@éﬁé)‘fq oﬁ%@yiﬂg?hﬁ%%baw

g?l()) r ﬁA R3,  GhbdélPIREansglhiBanimaliRRs daiR Whie ePRNORBbgeRE, 2001,
20, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interacting compounds can be utilised in order to modu-
late the signai (for example Stephens et al., Biochemical J., 2000, 351,

15 95-105). The compounds according 1o 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
application.

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

25 protein, are described in the literature (for example Campos-Gonzélez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535),

For the identification of kinase inhibitors, various assay systems are avail-
30 able. In scintillation proximity assay {(Sorg et al., J. of Biomolecular Screen-
ing, 2002, 7, 11-19) and flashplate assay, the radicactive phosphorylation
of a protein or peplide as substrate with YATP is measured. In the pres-
ence of an inhibitory compound, a decreased radioactive signal, or none at
a5 all, is detectable. Furthermore, homogeneous time-resolved fluoroescence
resonance energy transfer (HTR-FRET) and fluoroescence polarisation



30Adenot es unbranched or branched al kyl having 1-10 C atons, in which
1-7 H at may, be replaced by F, C and/or Br,

and/ or qsgﬁ%(?ﬁe or two CH2 groups may be repl aced Hyl/BP208E&61860,
SQ2 and/or CH=CH groups, 8 cyclic alkyl having 3-7 C atons,

Ardenot es phenyl, naphthyl or biphenyl, each of which is unsubsti-
tuted or rmno- di- or trisubstituted by Hal, A OR3, N(R3)2 SR3,
NO2, CN, CON(R3) 2, NR3COA, NR3S02A, SOZN( R3)2, S(0)"A,

CO Het i , He(lFF’ teghy lggsﬁm seijahle eEEsRay 2heibods (Sitsiebah, J.NHdEIN R3) 2,

NH NH NHOONH[ C( R3) 2] nN( R3) 2,
NH%H[C(C( Rjﬁ%ﬁfﬂ\e@ﬁrﬁ%ﬁmg&m) 2, 10000[\|ﬁ§ q( ??3% glgHe% 1
d/ t denot _ or t t
st ur at Pl QRO eRIRACVR B AdserE methpd) ipe SPRCKE PbOsAAp tis
at ons, Whi cipd1By (phoslpho—ABs&:g he fhos H@-AB‘%H‘EFJ(S N&iﬁ%{lﬁ’és&%@ate@' - or

tri su@stltuted by Ha
CON( R3) 2, Nrgchaje. mstmgsmmbmecté;@ byrohentiDrkaescendet using a

N O Rk SR i Ebehics HPRDAGG e shangspo

NHCO\IH[C(%%L%{&QJ OCONH[ C( R3) 2bN( R3) 2, OCONH[ C( R3) 21 nHet 1,
CO Hetl, ) , =S, =NH, =NA and/or =0 (carbonyl oxygen),
Het i denotes a nonocyclic saturated or aromatic heterocycl e having
1to 23N and/or 0 atons, which may be nmpno- or disubstituted 25by A
QA OH, Hall ?r@@?m*%?@eaﬁﬁ@?med(\’(ﬁhz‘?e‘ﬁgt@tlﬁﬁdﬁ(?ﬁ”lﬂ@r P&{ﬁf?ﬁ@nyl

oxygen), g‘q&%@%@@ E%i? d%%ﬁfh&@'pbﬂid})%). PhOEbAGHIBAs BF oI Rl ¥, but are

Hal denot e
not limited to, the following. The compounds according fo the invention are

suitable for the treatment of various conditions where there is proliferation
15 and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal Iayér of a vessel, resulting in restricted blood flow through that ves-
sel, for exampie in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic
restenosis, restenosis after angioplasty or stent placement, and the like.

PRIOR ART
2% Dihydropyridazinones for combating cancer are described in WO
03/037348 A1.
Other pyridazines for the treatment of diseases of the immune system,
ischaemic and inflammatory diseases are known from EP 1 043 317 A1
30 and EP 1 061 077 A1.
EP 0738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazin-
ones and pyridazinones as fungicides and insecticides.
Other pyridazinones are described as cardiotonic agents in US 4,397,854,
35 JP 57-95864 discloses other pyridazinones.



30ndenotes 0, 1 or 2, denotes 1, 2, 3 or 4, and pharmaceutically
usabl e der| i sol vates, salts, tautoners and stereqi r

t hereof, i %‘?%P&?’ﬁ%“% xtures thereof in all ratios, WO OP&Q’]E%O&WWGI%
2008/ 017361PCT/ EP2007/ 0061%6 9 vates of these conpounds. The term

sol vates of the conpounds is taken to nean adductions of inert

sol vent nol ecul es onto the conpounds which formow ng to their nutual
attractive force. solvates are, for exanple, 5nono- or dihydrates or
al koxi des. Th@UMMﬁ%\ﬁQFnﬂ'E@W\éﬁNHDNsabI e derivatives is taken to
mean, for exanple, the salts of the conpounds according to the
invention and al so so-called prodrug conpounds. The term prodrug
derivatives i Thedieshtion meketas ¢@ epaipadmdeiof ivefdratuil a | 10 which have
been nodified by neans of, for exanple, alkyl or acyl groups, sugars
or olig%peptides and which are rapidly cleaved in the organismto

formthe effective conpounds according to the jnvention. These
al so i nclude bi odegradabl e pol yner derb\éati ves of the conpounds
15according to the invention, fQr exanple, in Int. J.

Pharm 115, 61-67 (1995). The exprespion
t he amount of a nedi canent or Qe U
whi ch causes in a tissue, s or\ human a bi ol ogi cal or
medi cal response which is sought or degired, f@ exanple, by a
researcH@r or physician. In addition, Rde expression "therapeutically
effective anmount” denotes an anount which, conpared with a
correspondi ngirewhjolict who has not 25received this anount, has the
fol |l owi ng consgquence:, i nproved treatnent, healing, prevention or
elimnation o Qa dise9§B$E§N$ﬁﬁQﬁﬁ§r condition, conplaint, disorder or

side-effects g also Heggi?ﬁ%éﬁ)%ebnuﬁéauﬁaga@mr%aﬁ? girgg@gred

conpl ai nt or di sorder. e expression "therapeutica trve

anmount' 48l so enconpasheterbtgiaavinys! tod 8h GaardieliSatonve; wWhich may be
i ncreasi ng normal physiol ogical, function. The i nvention al so

relates to the use of URPLR V“ét_;@dd?r PRROcY HispRIkulsd B a@éf- &@H@)HQBS;
101, T g S RS A0 R B UOR [ SEORIRIR R CON RO,
particul arly prefer abBOM(RENy BEORA, Hett, e[ ETIRN(R o {EoRdEHet ",
O[C(R})IN(R?)2, O[C(R}]Het', S[C(RM1.N(RY),
S[C(R*)alaHet’, -NRUC(R*2IN(R )2, -NRU[C(R )eliHet',
NR®Het!, NHCON(R®),, NHCONH[C(R®),J.N(R);,
NHCONHIC(R®)zlHet!, CON(R®)z, ONRIC(R)21WN(R,,
CONRJ[C(R®),].Het', COHet', COA and/for =0 (carbonyl
25 oxygen),

R? denotes H or A,

R*, R’  each, independently of one anather, denote H, Hal, A, OR?, CN,

COOR?, CON(R%)z, NR*COA, NR’SO.A, SOzN(R®), or S(O)nA,

30 A denotes unbranched or branched alky! having 1-10 C atoms,

& 'Fwe anmount " denot es
eutVcal™ activeli ngredi ent

20

in which 1-7 H atoms may be replaced by F, Cl and/or
Br,
and/or in which one or fwo CH; groups may be replaced by O,
3, SO, 80, and/or CH=CH groups,
or

33



WO 2008/ W%ﬁgﬁ, B EP2007/ 006186 10 The invention rel ates

conpounds of "Phe tormula | and salts thereof and to a 5F3@§%@71109ﬁ136t he
preparation of conpounds of the forrmul& | accord- 6ing to Clains 1-11
and pharmaceutically usable derivatives, salts, solvates, tautoners
and stereoi soners thereof, characterised in that a)a conpound of the

formula Il 10 RIN "NHI i?\ﬁh rggdﬂ t he meaning indicated in
Caim1, 15 is reactédaatyl having @' YPSt he formula 111 R2
i n which R2ArRS, R4déﬁ@te8§)Héﬁyﬁn%Bﬁtr§?régg@ﬂé géuneé@ﬁ f&hlcfﬂ gﬁgﬂb&.-

25and Ldenotes C, Br or a free ona
modi fi ed OH group, Bded obynanoeadi oatr:sBEsilw*ceerbialeﬂd ORE dﬂ(ﬁ%@ﬂs

3511 ) gyl i sing an opnEal RGBT G aNGo= DR A S EA SR
derivative, S(O)mA, CO-Het", Het', O[C(R¥)21.N(R®);, O[C(R®)2]Het,
NHCOOA, NHCON(R®)z, NHCOO[C(R*)N(R%),.
NHCOO[C(R®);lnHet', NHCONHIC(R®)21.N(R®);,
NHCONHIC(R)2]-Het!, OCONHIC(R®),].N(R®),,
10 OCONH[C(R?)]nHet' and/or COA,

Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 fo 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hai, A, OR?,

15 N(R%);,, SR?, NO,, CN, COOR?, CON(R®),, NR’COA, NR*SOA,
SON(R?)z, S(O)mA, CO-Het", Het', O[C(R%),1N(R%)z,
O[C(R*)a]Het', NHCOOA, NHCON(R®),,
NHCOO[C(R®)],N(R%)z, NHCOO[C(R®).]Het',
NHCONHIC(R®),],N(R%)2, NHCONH[C(R®).] Het',
OCONH[C(R®)2]N(R?)2, OCONH[C(R®),]Het!, CO-Het', CHO,
COA, =8, =NH, =NA and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated or aromatic heterocycle having

20

1 to 2 N and/or O atoms, which may be mono- or disubstituted
25 by A, OA, OH, Hal, (CH2)/N(R%),, (CH2),0R?, (CH,).Het® and/or
=0 (carbonyl oxygen),

Het? denotes pyrrolidino, piperidino or morphalino,
Hal denotes F, Cl, Bror |,

30 m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios,

35 . ) , , .
The invention also relates to the opticafly active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-



11 iii) CYC@OS%@%P%I“ de derivative to give an oxazole %%a’:(%%%‘/n%ms

Iv) reactin ester derivative with an N hydroxya

derivative to give an oxadi azol e derivatiwe, 5v)cyclising an

N- (am not hi ocar bonyphydr azi de derivative to give an oxadi azol e

derivative, vi) alkylating an SH gr oup, vi i) reacting a cyano gr oup

wi th an azide derivatjve to give a i vagive 10o0r

that |t i || bupksd thesapamgounds: Ihe AT poalesat the Sormpaungs ' Fakern

ment with a So‘cd’ﬂiééﬂ%ﬁaoﬁ%ﬁ‘@&%ﬁ%%@hﬂﬂo%@?%orﬁé {10 6 RipoRnBR hih
mu ts.

acid of the for I'sS convert INnto one of Its Ssa
Above and bel oVorm beingsigi theirsniRlial BRracBs fdrde aswlvitssteae efor ezamplai ngs

20i ndi ted f the f | tated oth A
denot es gl ky O Tt o e T ARISeS, br anched. and nae 1 50 5"
4, 5, 6,7, 8,

T%F;%rg%hgnﬁ%egﬁﬂcaﬁygfs%fé @%} \{ﬁt‘}@g q £%elRE Méan, fO{ erarg;

furthernDre et hy ropy I sop I sobutyl, sec-'bu
tert-butyl, f uptehehiereaies of e q:mnpg:dmdﬂacccﬂdmgrto?zhm\kwﬁrbutadd aldo Jso-

1,2- or 2,2-dirre h yl propyl, hexyl, 1-, 2-, 3- or
4- et hyl pent y| Cake C}llf-"pdiuéﬁ‘)"”j:_) Ias 2,2-, 2,3 or 3,3-dinmet hyl but yl ,

1- or 2-ethyl b%% 'a:-trn% p%tﬁ%? cgergﬁin %{%R?ﬁ to %{érh%’%rpﬁﬂunds of the formula |

30n®et hyl pr opyl propy er nor

pr e]t er aEFQ df owhmtamﬂwkaebeim niddrﬂmobbpmir%énsff fgﬁraxagmcl:m aluy!arrlacyl groups,
preferably denotes a avi.n . .3, 4, 5 or t ons, ]
preferably net ﬁygarsarrﬁflgopapw ang sjiptbarA ranidly 9!88\!?8 db s proanism to
sec- butyl, 35t t I

y rPn iy é@ieci %pomé%?tﬂﬁlh& tqgﬁ%{ﬁ%ﬂ%n

pent af | uor oet hy or uor o- cl'ic al kyl

(cycl oal kyl) piatse abioﬁndmetmedegmbebleqmlymecyiehadﬁumﬁlQf th@@bmmmydb,
cycl ohexyl or cycloh . .5Ar denotes, for exa

or p-tolyh, o-2aCERrd tgt@pﬂgy%ﬂ%ﬁs described, forg}x) mple ln lr% J. Pharm
115, 61-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
20 animal or human a biological or medical response which is sought or
desired, for exampie, by a researcher or physician.
In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
25 received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side-effects or also the reduction
in the advance of a disease, complaint or disorder.
30 The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normat physiclogical function.

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.
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o-, m owé%pg/mydlphenyl o-, m or p-isopr opyI phenyl , PE‘T}EP%MBBM%
p-tert-butyl phenyl, o-, m or p- hydroxy heny o-, m

p- ni trophenyl, o-, m or pam nophenyl, n} or
p- (N- net hyl am no) phenyl, o-, m or p- (N—nethylanlnocarbonyl)phenyl,
0o-, in- or p-acetam dophenyl, o-, m or p-nmethoxy- 10 phenyl, o-, m

or p-ethoxyphenyl, o-, m or p-ethoxycarbonyl phenyl, o-, mor
p-(N,N—dinethylanino)phenyl; 0o-, m or p-(N, N-di nret hyl am nocar bonyl) -
phenyl , , The 1merﬂrohNeEttéwtcatﬁer‘@)mb@mds ofcthe formala | and salts thereof

p- (N, N—dleth Ianlno - m. or _p-fluoropheny

h -,

p br orophengld tea prﬁpe%F%ihqeaqﬂasam@mmpeundwtineformuialaccord-
p- (nethylsu
b Hrggt{&a("fl‘lagﬁ% f any%h% gﬂarmgbelﬁ’lfcaﬂy i‘gg&%@,eéﬁ%gk %Qﬁ%% V%Kes,or
p- car boxyphtm;wme@s andwstsrem@omﬁmereaf baydapesd inthat m or
p-fornylphenﬁl, 0o-, m or p-acety Ipheﬁ% o-, m or
p- anmi nosul f 8 yIph@&@ﬁ$Q§ﬂd(ﬁﬁhe$@"mﬂ@ rpholln 4-yl car bonyhphenyl,
-, m or p-(norpholin-4-yl- 20carbonyl)phenyl, o-, m or

3- oxonor phol i n- 4-yl ) phenyl, o-, m or p-

pi peri di nyl carbonyl ) phenyl, o0-x~.m_©r
[ (Hﬁrpholin-4-yDethoxyIphe |, ¥6-, m or
P- N- di et hyl am no) propoxyl.phegyl, o-, m of)
g™

o]
p- (
(
p[ 2-
p-
p- ( 3- (3-di et hyl am nopr opy nyl, o-, m or

p- ( 3- di et hyl am nopr opoxycar bonyl - 25am no) phenyl, furthernore
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di- fluorophenyl,
2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-,
2,
3, 4- dlnethoxyphenyl 3-nitro 4 chl orophenyl, 3-am no-4- chloro-

2-ani 18- 3- 30chl oro-, 2-anmino-4-chloro-, 2-am no-5-chloro- or
2-amn
3- r
2,3

tr

3

4

m 0o o I AR B S OB S o,

,5-, 2,3,6-, 2,4,6- or 3,4,5grerichl orophenyl, 2,4, 6-
|nethoxyphenyl, 2-hydroxy-

6-, 3,4- or 3, SMhtﬁrRJ’prli&mwe,maaﬁmgqndqaa@ddhrmhrn@phenyl 2,5- or
n

- di chl or ophenyl p-iodophenyl,

, 6-di chl or o- 4- am nophenyl , i} uor o- 3- chl orophenyl, 2-fluoro

- br onophenyl, 352, 5-di -rﬁﬁnphenyb 3- br ono- 6- met hoxyphenyl ,
3-chl @do- 6- net h- oxypher) ¢hl or o- 4- ace grnidophenyl, 3-fluoro-4
nmet hoxyphenyl, 13 3-am o 6- et hyl phenyl, 3-chl oro-4-acet am dophenyl
or 2,5- dlnethyl 4- chl orgphenyl . RSin a further enbodi nent, Ar
preferably denot es phenﬁ? napht hyl or bi- phenyl, each of which is
unsubstituted or nono-, di- or trisubstituted by Hal, CN and/or
S(O)mA. Irrespective of further substitutions, Het denotes, for
exanple, 2- or 3- frT‘hMich }4‘0313 Rt a%thtﬁ Wtheheaﬂmg@ﬁn&c&%ﬁﬁ@b{élm 1-,

2, 4-o@r 5-imdazo - or 5- pyrazolyl ,

5- oxazol yl, 3-, 4andr 5- |soxazolyl 2-, 4- or 5- thlazolyl 3-, - or
5-isot hi azol yl,

=, 3 4-
furthernore pr ef e,'abl g}eriotfsﬁyér j%'a Tzeé ory acgyelygug)?ﬁ)c}/r{a'ily moé]i\*’féd
1,2,4-triazol -1- Cﬁ3 KQ? 5-yl, 1- 15or 5- tetrazol yl,

1,2,3-oxadiazol - or - 1 2, 4- oxadi azol - 3- or -5-y|, 1, 3, 4-

t hi adi azol -2- or -5 yl, 1 2 4-thiadiazo|-3- or -5-yl,

1,2, 3- bhladlazol - or -5- yI, 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-,
3-, 4- 06- or 7- i ndolyi, 4- or 5-isoindolyl, indazolyi, 1-, 2-,
4- or 5 ben2|n1dazolyl 1-, 3-, 4-, 5-, 6- or 7 benzo- 2pyrazol yl,
2-, 4-, 5-, 6- or 7- ben oxazolyl 3- Qr 7-

benzi soxazoWI aUadz:al Rgus cavered inio anqibarzmdfﬁeéfolw 5-, 6-

or 7- ben2|soth| zoI oxadlazol I 2-,
o T 1 2eiatngpt phviefhe Gy R dug; oXad 220 v
8-1i SO%%I n0| yI ﬁ) 4' cyclisingPan o¥yarfidink 8&Maivey |gwéan o&ad:aéole 6-, 7-

derivative,



25 oxazi nyl,.f preferably 1, 3-benzodi oxol-5-yl, :
1, 4- benzodi 02&5%&]@%&1 2,1, 3-benzot hi adi azol -4-, -5-ylor PCT/ER2007R006186
2,1, 3-benzoxadi azol - 5-yl or di benzof uranyl it The heterocyclic radicals
may al so be partially or fully hydrogenated. 30lrrespective of

further substitutions, Net and Het2 can thus al so denote, for

l e, 2,3-dihyds f
?z?m;r e5- fur y: y 'é'?r ahy@fﬁjs@g Eg}amgjq a??‘ggtx’f g d@{%ﬁgpﬁﬁzﬁleﬂenva?\/é

tetrahydro-2- or -3sthie
“5-pyrtolyl . 2,5 dl%?] lf@léﬂ_ctlné ?% ok g%ié} djerrvatl‘i?éS yvﬁhsan N- i&dr&%yam[gme
3-pyrrolidinyl, t etr ahydderm’ahve-tdgnman éxauhadalacﬂey!v,atiﬁeS di- 35

hydro-1-, -2-, -3-, -4- 0 etra I O-

Z pyrazplyl, 1, 4 Vidi hyoqyfg:hgmgpgrgﬁ(an%no@}oca ﬁyﬁ]wgramde genva’nve to give
1,2,3,4- etrahydro 1- or -6- 14 pyridyl, 1-, 2-,
3- or 4-piperidinyl, 2. ggoxaém29§§$gva Y%yl tetrahydro-2-, -3- or
-4-pyranyl, 1, 4- diw}anylakﬂaﬂngenkﬁﬁgﬁdup, - or -5 yl, hexahydro 1-,
-3- or -4- pyrlda2| ﬁ hexa édro- -, -2- dgg |né

2- or 3-piperaz- 5fRyl, Feastinga qy@ppagwapawtban aérﬁe Lvafwe;to Lvsa
-6-, -7- or -8- qU|nonI, ahydro-l- -2-,-3-, -4-, -5-,

6-, -7- or -8- |squ|nof$%a%8%‘ﬁ§“kﬁgé 6-, 7- or 8-

di hy# o- 2Heibenzo- 1, 4- oxazi nyl , furthernDre preferably

met hyl enedi oxyphenyl , 3,4-nethy|enedioxypheny|,

et hylenedioxyphenyl 3, 4- et hyl enedi oxyphenyl,

(di fl uorongt hyl g ﬁﬂ? ' =] o gl ahs By 5
. 3 (o oPomut h;ﬁﬁgﬁfe’g@) Q??éinfrtﬁm%r%' e{i%‘t*s’ @mg@xgtt?&'lfe‘?fv‘a\h@& By 12kt
0-2H 1, 5- b:mnbclmtbmgmlmel@ssngror-riydyd:gerfalyslm@agan’e preferably

di - hydrobenzofuranyl 2, 3-di hydr o- 2- oxof ur anyl ,
di h
o-
d

<

yt%5 0- 2- oxo- 1Hqui nazol inyl, 2,3-di hydrobenzoxazol yl,
2, 3-di hyge oggnzoxazol yl, 2,3- 15di hydrobenzi m dazol yl,
|hydr0|ndole 2- oxo-1, 3- dlhydr0|ndole or 2-

0x0- 2, 3-di hydrabesenanad:atoi Wle. formulal Ins @ohuetdek inte mipedfiierdalisHet
preferabl y denotes a nono- or bicyclic aro20nmatic heterocycl e having
1to3 N O and/or S atons, which may be un- substituted or nono-,

di - or tri S“bs}\bﬁ?’é Eﬂd@é ddﬂ?'thg?ﬁﬁm@%’ FS' ?ﬂ ﬁ?i R R e qﬁ%ér’tr%erﬂ%ﬁﬁlgs

t hi azol ybg thieny adi"azol

benzo- 1, 3-di OXmH}daiedZﬁJrl-the iformmeibdr allbys depaisely aamammynd/iise. sat urat ed
or aromatic heterocycle having 1 to 2 N and/or 0 atons, which may be
nono- or disubstituted by A Heti particularly preferably denotes

di n- 1oyl LY . ey
00T 01 1Y el W0 (GBBBE et Shageg 213 s
1, 4- di azepanyl 6, ﬂﬂé)wHDDJammsi ﬁoprqjenab@yﬂenwﬂeemembﬂefurmbmwreew

al so be no- or dj subst itu 2 and/ or
(O2) , GBS S5rprapub IRapaBPY. Bl ol FeoPU Eh AT oub, Tk 2iko
3, 5-di fluorophgayly 13, A - W@hfbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-
propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1~, 1,2-,1,3~, 2,2-,2,3-0r
3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyi-1-methylpropyl, 1-ethyl-2-
30 methylpropyl, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for

X

r—\NwM:rcnoommw'

4-
3-
3-
4
-y
d
3-
4-
-0
3-

example, trifluoromethyt.

A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C
atoms, preferably methvyl, ethyl, propyl, isopropyl, butyl, isocbutyi, sec-buiyt,
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluorocethyl or 1,1,1-triflucro-
ethyl.
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phenyl, %Agﬁgj%%d‘ll uorophenyl, 2-chl orophenyl, 3-chl orgﬁ?’{%gy%w(m%

3-cyano- enyl, 4- cyanophenyl 4- et hyl sul f onyl ph

benzo- 1, 3- dloxolyl or benzo-1, 2, 5- thiaUﬁazonI. R2 preferably denotes
an unsaturated or aromatic 5-nembered het erocycle having 1 to 4 N, O
and/ or S atons, which may be unsubstituted or nono- or disubstituted

%( gsal) 21Het ég%% @?@%%%@@%&Rﬁ abifGe ”%{%&ﬁ%ﬁ%ﬂ'&%@@%?@dw

- NR3[ C( R3) 2péhatyll cycRgkigtok cyblgheptyl.and/ or =0 (car-10bonyl oxygen).
Unsat urated or aronatic 5- marrbere het erocycle having 1 to 4 N, O
and/or S atons here denotes, for exanple, 2- or 3-fury!, 2- or
3-thienyl

2
FRETRN R AL T T SN T Aty e R
or 5-i"soxazgl ¥h- oRp-prdpyiSherdy ?f?-Q:!r)H rsoﬁﬁdpg(fbﬁéfnﬁ fa,l_a,;,oby bdteﬁ butfa]_ ylor

5-i sot hi azoIK furthernore preferab triazol
1,2, 4-tri azp enyl 0~, 3A- @Tp—ﬂyg}ﬂoxynhemrl @mtmazmmophemylzoa mxam—azm

5-vyli di - hi adi | - |
o o a b agnaunaSRENL O B ol amiinaaenh S g St (g

fur t her mor e aRTiRS @I BOMY) /;fg@ﬂgt s, - éawc@teﬁﬁ.d%pﬁéﬁﬂeée%h@ﬁ ERaKEke

having 1 to 4 N, 0 and t'oms, Which may be unsubsti tuted or

nmono- gp di spbemyltu-t,mi- ijp~eﬁ‘tog<ypher(lyu-£2-),m}R8’p sitR3yearbsRglphepyl o-, m-

25- R3) 21 nN -P t1 R3) 21-] 2, .

ENREE(C( Ril,)z &K'?E%ézdl R e s RN N sEdamingearbpnvl |

car bon ahi cycl e
/ Eﬁgme g?@ﬁ% ﬁlmléi oxa(ﬁcg f‘ﬂfl% Hyo tl\ﬁé eﬂ\ﬁfﬁqﬁo‘? Y

selected fr 1,3, 4- oxadl azol

oxazol yl , dphgnlylpox ama-odry-flupyopheally b;, mmnd;&bnd:mbphemyiaaﬂlnw Qr p-

t et |yl f t hi | vl lyl,

thi adriaw yi SREEEhA ity e Shprrathi ﬁbcfma RSt it o o
- d 5

m[)QI?R333r21 :\I?%Bﬁjﬁiil)tp%bﬁ I, BY, rhiaby fn t(S1 SAEN erN(l %%?n &@@yﬂ@phenﬂ

200810173619%@20@3[@1)@@%%31{60 , R3 Tg-Rt N(CR@@?VIPW C-R3Y) 2Y Het 1,
- NR3Het 1 prefera

i eyl BHRUTYBERBE, P Mo aR PR B - PLPRTBRES Afen S e
B;?I .thg:);% ge gﬁle ?ré Erila(lg‘ldﬂ!)hcﬂfnei gfc%%dn)ﬂ'}bﬂ%ﬂs o mChr S{mBrphdlint4-gi-so I,
carbonyi)phenyl 0-, m- or p-{3-oxomorphalin-4-yl)phenyl, o-, m- or p-
(piperidinylcarbonyl)phenyl, o-, m- or p-[2-(morpholin-4-yl)ethoxy]phenyl,
o-, m-or p-[3-(N,N-diethylamino)prbpoxy]phenyl, o-, m- or p-{3-(3-diethyi-
aminopropyhureido]phenyl, o-, m- or p-{3-diethylaminopropoxycarbonyl-

29 amino)phenyl, furthermore preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-di
fluorophenyl, 2,3-, 2,4~, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2,5-, 2,6-, 3,4- or 3,5-dibromophenyi, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4~
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-

30 chloro-, 2-amino-4-chloro-, 2-amino-5-¢chloro- or 2-amino-6-chlorophenyl,
2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-di-
chloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-flucro-4-bromophenyl,

3 2 5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-

oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl,



Dess-Martin periodinane is a comercial oxidant of the follow ng

st ruct ur e:woQodk/0d7369 20Thr oughout the invention, all radctarsconbedais
occur nore than once may be identical or 3different, I.e. are

i ndependent of one another. The corrpound]s of the formula | may have
one or nore chiral centres and can therefore occur in various

stereoi soneric forns. The fornmula | encom passes all these fornms. 25

Accordingly, 3.hemiheERidMIpR@hALBEhlor-4paddtamidcrhertPot DS-GiaTEIRMNAS
of the formula | in which at l'east one of the said fadicals has one
of the prefergtderopbgnyhgs i ndi cated above. Sone preferred groups of
conpounds may be 30expressed by the follow ng sub-fornmulae la to Im
which conformto the for- nula | and in which the radicals not

desi gnat ed i Ny RATHYY EbEdieha VAR ér@%m@rﬂmwghéﬁyl,egaﬁtﬁh t Hyeni-

formula |, but in which 35in | aAdenotes unbranched or branched al kyl
havi ng 1- 10 Qhamwhssach of which issunsubstitutediar mono-, di- or trisubstituted by

Hal, CN and/or S(O)nA.

Irrespective of further substitutions, Het denotes, for example, 2- or 3-fury),

10 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4~ or 5-imidazofyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5~ or 6-pyrimidinyl, further-
more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2 ,4-triazol-1~, -3- or 5-yl, 1-

15 or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-y1, 1,3,4~
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yi,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2, 3-, 4, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyi, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-henzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,

20 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazoly, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8~isoquinolyl, 3-, 4-, 5-, 6~, 7- or 8-cinnolinyl, 2-, 4'—, 5-, 6-, 7-or
8-quinazolinyl, 5~ or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-

25 oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yi,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-yt or dibenzo-
furanyl. |
The heterocyclic radicals may also be partially or fully hydrogenated.

30 Irrespective of further substitutions, Het and Het® can thus also denote, for
example, 2,3-dihydro-2-, -3-, -4~ or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5~
furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yi, tetrahydro-2- or -3-thienyi,
2,3-dihydro-1-, -2-, -3-, -4- ar -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4~ or -5-

a5 pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-di-
hydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4~
dihydro-1-, -2-, ~3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-
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pyridyl, 1-, 2-, 3- or 4-piperidiny!, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3-
or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxane-2-, -4- or -5-yi, hexahydro-1-, -3- or
-4-pyridazinyl, hexahydro-1-, -2-, -4~ or -o-pyrimidinyl, 1-, 2- or 3-piperaz-
inyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyi, 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, furthermore preferably 2,3-methylene-
dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxyjphenyl, 2,3-dihydro-
benzofuran-5- or 6-yi, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-
hydro-ZH-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-di-
hydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazalinyl, 2,3-dihydrobenzoxazolyl, 2-oxo0-2,3-dihydrobenzoxazolyl, 2,3~
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-
oxo-2,3-dihydrobenzimidazoiyl.

In a further embodiment, Het preferably denotes a mono- or bicyclic aro-
matic heterocycle having 1 to 3 N, O and/or S atoms, which may be un-

substituted or mono-, di- or trisubstituted by Hal.

Met particularly preferably denotes thiazolyl, thienyl, pyridy!, benzo-1,2,5-
thiadiazolyl or benzo-1,3-dioxolyl.

Het' preferably denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be mono- or disubstituted by
A. Het' particularly preferably denotes piperidin-1-yl, pyrrolidin-1-yl, mor-
pholin-4-yi, piperazin-1-yl, 1,3-oxazolidin-3-yi, imidazolidinyl, axazolyl, thia-
zolyl, 1,4-diazepanyl, thienyt, furanyl or pyridyl, where the radicals may
also be mono- or disubstituted by A, (CHz)Het?, (CHz)uN(R®), and/or
(CH2),OR®.

R' preferably denotes 4-fluoraphenyl, 3,5-difluorophenyl, 3,4-diflucro-
phenyl, 3,4,5-triflucrophenyl, 2-chiorophenyl, 3-chlorophenyl, 3-cyano-



17 in which 1-7 H atons may be replaced by F and/or O ; denotes
phenyl bstituted or nono-, di- or trisubstituted Hal«
CN and/ or @?&)ﬂﬁmﬁ%ﬁgenot es a nono- or b| cyclic aromatic H&TEHS Qﬂepgsﬁ
having 1 to 3 N, 0 and/or S atons, whi chisray be unsubstituted or
nmono-, di- or trisubstituted by HaI; denotes thiazolyl, thienyl,
pyridyl, benzo-1,2,5-thiadiazolyl or benzo-1, 3-di oxol yl; denotes a
sat ur at ed unsaturat ed or aromatic 5- nge ered het er ocycl e having lto

4N, O and/ or PREMRY! 04119}/3U\RPWM%WJ%M‘W%MWWVWUO?3 dioxolyl
di substituted N(R3) 2, SR3, Heti,

[ (R3) 2] nN( R%f%er%e&%% é‘%y&wﬁssm( R3) 21N( R3) 2,
-NR3[ C(R3) 21nN(R3) 2, ..NR3[C(R3)21-,Hetl, -NR3Hetl , COHetl and/or =0
(carbonyl oxy denotes a het erocycl e selected fromthe 8rou

1,2, 4-|o ?di az%l g%éferiatéy Heprias %{wnwturaiﬁaz:ts:ayq:maﬂc Rymeahesed hgtero-
P eyl i ni cobrg Vet i 380 sorlfs ?ﬁo‘*é%.\g@%?‘ TH4Y b sostibditad or

pyrrol i dinyl mbh@ebl' disnwbbtutuméu Bl HmyAb(@ };(9R3 lﬂRﬁ iHet ed by
Hal, A, (CH2)n s & ég
[O(R3) 2] nHet“iC Rslg]ﬁi(dﬁs 2] r&iet N R3) 2

| gRa. Fodenbt SRR @“@@%ﬁm&%@i@%ﬁ%ﬂé&%&%ﬁ?@@g SR Ougens”
inli R1Q0  bonyl oxygen).
Unsaturated or aromatic 5-membered heterocycle having1to 4 N, O
and/or S atoms here denotes, for example, 2- or 3-furyl, 2- or 3-thienyl, 1-,
2- or 3-pyrroiyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4~ or 5~
15 oxazolyl, dihydrooxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, di-
hydrothiazelyl, 3-, 4- or §-isothiazolyl, furthermore preferably 1,2,3-triazol-
1-, -4~ or -5-yl, 1,2,4-triazol-1-, -3- or 5-yi, 1- or 5-tefrazolyl, 1,2,3-oxa-
diazoil-4~ or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,
- 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl.
R? furthermore preferably denotes a saturated 5-membered heterocycle
having 1 to 4 N, O and/or S atoms, which may be unsubstituted or mono-
or disubstituted by Hal, A, (CH2).0R®, N(R%),, SR®, Het’,
25 -CR%RIN(R), AC(R )akHet', SICR®)INR’),
NRIIC(R)IN(R®)2, -NRIC(R))Het', -NRHet!, COHet” and/or =0 (car-
bonyl oxygen).

30 R? particularly preferably denotes a heterocycle selected from the group
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolyl, dihydrooxazolyl, pyrazolyi,
imidazolyl, triazolyl, tetrazolyl, pyrrolyl, furanyl, thienyl, thiazolyl, dihydro-
thiazolyl, thiadiazolyl, oxazolidinyl, pyrrolidinyl, piperidinyl, which may be
mono- or disubstituted by Hal, A, (CHg)nORS, N(Rs)z, SR®, Het',

% CR)IN(R®), (Rl Het, S[C(R®,IN(R®,,
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WO 2008/017361 PCT/EP2007/006186

10

13

20

25

30

35

nik Hti 20 in HR1L 25 R2 30

16

NRC(R*)2N(R%)z, -NRIC(R®lHet", -NR°Het', COHet" and/or =O (car-
bonyi oxygen).

R’ preferably denotes H, methyl, ethyl, propyl, isopropyl, butyl or tert-butyl.
R* and R® preferably denote H.

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

Dess-Martin petiodinane is a commercial oxidant of the following structure:

Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.

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

passes all these forms.

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
expressed by the following sub-formulae Ia to Im, which conform to the for-
mula | and in which the radicals not designated in greater detail have the

meaning indicated for the formula |, but in which

inla A denotes unbranched or branched alkyl having 1-10 C

atoms,



R3 R4, RS 35

and/ or CI Ardenotes phenyl

trisubsti t V@0

to 2 N and/or 0 atons, which
(CH2) nHet 2, (CHZ)nN(RS)Z andino#
15Hal denotes F, Cl, Sr or |,
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A 19 in which 1-7 H atons may be replaced by F

whi ch is unsubstituted or nbno-

CN and/or S(0),,A 5Hetdenotes a r‘r*JfEE}P'”fﬂ%f%
bi cyclic aromati c heterocycl e having 1 to13 N, 0 and/or S atons,

whi ch may be unsubstituted or nono-, di- or trisubstituted by HaI,
Heti denotes a nonocyclic saturated or aromatic heterocycle 10having 1

mor phol i no,

inlb

inlc

in id

inle

ink

inlg

Ar

Het

Het

R2

RZ

R* R®

g be nono- or disubstituted b
i¢

A,
ey hbemmseaydes srriaces by 61y anf/apCh;

denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, CN and/or S{O)nA;

denotes a mono- or bicyclic aromatic heterocycle having
1to 3 N, O and/or S atoms, which may be unsubstituted
or mono-, di- or trisubstituted by Hal;

denotes thiazolyl, thienyl, pyridyl, benzo-1,2,5-thiadiazo-
tyl or benzo-1,3-dioxolyi;

denotes a saturated, unsaturated or aromatic 5-
membered heterocycle having 1 to 4 N, O and/or §
atoms, which may be unsubstituted or meono- or disub-
stituted by Hal, A, (CH2),OR®, N(R®),, SR, Het',
ACR*RINR ), -[C(RJnHet!, SICR%)IN(R),
NRYC(RYIN(R ), ~NRIC(R®) ] Het", -NR3Het’,
COHet! and/or =O (carbonyl oxygen);

denotes a heterocycle selected from the group
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolyl, dihydro-
oxazolyl, pyrazolyl, imidazolyl, triazolyl, tetrazolyl, pyrro~
Iyl, furanyl, thienyi, thiazolyl, dihydrothiazolyl, thiadia-
Zolyl, oxazolidinyl, pyrrolidinyl, piperidinyl, which may be
mono- or disubstituted by Hal, A, (CH2).OR3, N(R®),,
SR®, Het', HC(R*)JaN(R%)z, {C(R%)zJHet",
SIC(R)21N(R%)2, -NRICR)1N(R),,
NRIC(R*)g}Het!, -NR*Het’, COHet! and/or =0
(carbonyl oxygen);

denotes H;



denotes 0,'1 or 2, denotes 1, 2, 3 or 4; in ImRldenotes Ar or Het,
20R2denoV @00 HA R, ocycl e selected fromthe group 1,2, 2CHERA0H20418 |
1, 3, 4- oxadi azol yl , oxazol yl, dihydrooxggolyl, pyrazolyl, imdazolyl,
triazolyl, tetrazolyl, pyrrolyl, furanyl, thienyl, thiazolyl,

di hydr ot hi azol yl, thiadia- 25zolyl, oxazolidinyl, which may be nono-
or disubstituted by Hal, A (CH2),O0OR3, N(R3)2, SR3, Het',
-[C(R3) 21, N(R3)2, -[C(R3)21nEletl S[C(R3)2] nN(R3) 2,

-NRI C(R3) 2 (R3p}2, 30-NR3 2 1, -NR3Het 1, CC]—I?tl nd/,or =0
(car bonyl ([))Lr\yben)%{ mdenoqgio%?m%ﬁ stvhyRToPYy ISFProPY s@-ﬁﬁd’-ﬁ)}?ﬁ“
butyl or tert- butyl, R4 pfdenote H 35Adenotes unbranched or

branched al kyl having 1-100"atons, %\ b 2008/ 017361PCT/ EP2007/ 006186
20 in_which 1-7 H atoms may be replaced by F and/or C, Ardenotes

P oxnc (8] | Sl S roten gt

benzo-1, 2,5-thi adi a- zolYy - din 3= (H . i t QS _
pi peridin-1-yl, pyrroli dlé}f?%ny@f?ﬂ@%tﬂﬂgﬁgﬁpﬁ?é@%?c pI pgﬁggﬁh-g%—hﬁr?

1, 3-oxazol i di n-3-yl, i m dateatyl,d-oydnophenyl, Hoa@inobhehyl, danbihlyi-
1, 4-di |, thi |, f | idyl,
' azepany ' eny sulftro%r)}?f:he%/l, l?)gﬁnﬁicljﬂ,ybenzo-‘l,3—di<:>><olyl or benzo-

10 1,2,5-thiadiazolyl;
infj  Het' denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be mono- or
15 disubstituted by A, N(R%), and/or (CH2),OR?;
"intk  Het' denotes piperidin-1-yl, pyrrolidin-1-yl, morpholin-4-yl,

piperazin-1-yl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxa-

zolyl, thiazolyl, 1,4-diazepanyl, thienyl, furanyl or pyridyl,

20
where the radicals may also be mono- or disubstituted
by A, (CHz)Het*, (CH2)aN{R®)2 and/or (CH2),OR®:
inl R denotes Ar or Het,
25 R? denotes a saturated, unsaturated or aromatic 5-

membered heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono- or disub-
stituted by Hal, A, (CH2).OR®, N(R?)2, SR?, Het',

30 (CRMINRz, HCRhHet!, SICR)INR:,
NRIC(RMIMNR®)2, -NRYC(R* )] Het!, -NR*Het',
COHet' and/or =0 (carbonyl oxygen),

R’ denotes H or A,
s R, R®  denote H,
A denotes unbranched or branched alkyl having 1-10 C

atoms,



where the radicals may al so be nono- or disubstituted by A,
(CH2),,Het2, (CH2)N(R3)2 and/or (CH2)OR3, Het2denotes pyrrolidino

pi peri di no BPWVUABL ho, 15Hal denotes F, C, Br or |, derd&idee2iriopeise
or 2, denotes 1, 2, 3 or 4; 20and pharmaceutically usable

derivatives, salts, solvates, tautomers and stereoi soners thereof,
including m xtures thereof in all ratios. The conpounds of the
formula | and also the starting materials for their preparation are
in addition, prepared by methodsiiten 1peH slemamaysirceaniagasby f anséor
literature (for exanple int standard wor ks, such as Houben- Wyl ,
Met hoden der organi schen Chem'e [ Met hods of Organic Chem stry],

Geor g- Thi eme- Ver | ag, ABt ut t gadénotes @hkAyiPkSiehI€ uABdBStithRAGH dBno-, di- or
conditi ons which are known and suitable for the said reactions. Use

can 30al ‘30 be made here of VisisubsitgtachambiapeNsndign S0 )afe not
mentioned here in gr er detail,. The arti.ng ,conpound f the .
formul ae |1 and 111 GPb gencdafies rioRRo- bt bRl ARBSIEhsteraris gving
they can be prepared by nethpgs 3hpawmnagsr Satod8, whith M8y be unsubstituted
pyri dazi nones of the formula Il used are, if not commercially

avai |l abl e, general |y prepar eer inpnohalinet heubsfituigd by Hebat es, A

McKi |l op, Synthesis,, 1993, 334-342. 5 Conpounds O he fornula | can
preferably be obtai nlélagby re‘i%%‘?%ﬁaaa{“%ﬂ?r?@&?ﬁi‘ﬂé‘ieé ﬂreatp@p% ﬁetﬁrocyde
wi th a coeppound of the for ”“I‘\é\/ir'\é’IFO'Z‘NHFEI/@P@%HHQS,W%CHH%yfbH_ _gaor

11, L preferably denotes O, Br; or a free or reactively nodifi
OH group, such as, for exanpflisubsiitutactthywAr éﬁHg)sHetz. (QU92)aN(RT% dadior i de
or al kyl sul fonyl oxy havi ng 1@5%9% (preferably nethyl sul fonyl oxy
or trifluoronethyl sul fonyl ox maryl sul fonyl oxy having 6-10 C atons
(preferably phenyl - 2p-t ol Yh- nib2h j i
generally carried ou‘?ét' nt hed%ﬁééﬁggbg?mghptggﬁgﬁbo{ﬁ?ﬁ%} aé@%i ,
preferabky an organildabase, camdteas, DI,HEFOrkri et hyl ani ne,

di met hyl ani | i ne, pyl‘rlndl ne Ord&‘lljcl)tgglol, eo'r2,

n denotes 1,2, 3 or 4,
inim R’ denotes Ar or Het,

20 R? denotes a heterocycle selected from the group
1,2,4-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolyl, dihydro-
oxazolyl, pyrazolyl, imidazohy, triazolyl, tetrazolyl, pyrro-
lyl, furanyi, thienyl, thiazolyl, dihydrothiazolyl, thiadia-

25 zolyl, oxazolidinyl,

which may be mono- or disubstituted by Hal, A,
(CH2),OR®, N(R%)z, SR®, Het", -[C(R*)1.N(R%),,
[C{R®))Het", SIC(R*)1.NR?), -NRICRL1.NRY,,

30 NRIC(R*)s]Het", -NR’Het', COHet" and/or =0
(carbonyl oxygen),

R® denotes H, methyl, ethyl, propyl, isopropyl, butyt or tert-
butyl,
R, R®  denoteH,
35 A denotes unbranched or branched alky! having 1-10 C

atoms,



The addititon of an alkali or alkaline earth metal hydroxide,

car bonat #0413 bonat e or another salt of a weak aci BCBEPLINOEI1EAI i
or alkaline earth 20 netals, preferably, of potassium sodium calcium
or caesium nay al so be favourabl e. Depending on the conditions used,
the reaction tine is between a few m nutes and 14 days, the reaction
tenperature i s between about -30 and 25140, normally between -10 and
900, in particular between abowthich ardHetous Ay bExapiaced byfF anifoabl e
inert solvents are hydrocarbons, such as hexane, petrol eum et her,
benzene, toluene or xylend; chlorinated hydrocarbons, 30such as
trichloroethyl eneyr 1, 2-di O P LR ide ehloro-
form or dichl ororr%g hane; %Hgg%%ﬁg@ﬁgﬁagg rret%ﬁ%ﬁ,&@éfh{a% ’,81 bP

i sopropanol, n-propanol, frisbhstinted oy Halke ON bntan&(O)ghhers, such as

di eth§l ether, dijsopropy| ether, tetrahydrofuran (If-I1F or di oxane;
glycol ethers, sudf as 3539&‘#%&}'%2@'@ oL Enzert, 28rbiadia

et her, ethylene glycol di l'&Y'beﬁ%@—elrS-%x%w”e); ket ones, such as
acet one or butanone; am des, such as’acetam’de, dinethyl acetam de,

1- met hyl pyrrol i dildetle ( N\i@notes dipeeitimy ~yl, p¥@olidin-1-yl, morpholin-4-yi,
2008/ 017361PCT/ EP2007/ 006186 22 formam de (DWVF); nitrites, such as
acetonitrile; sulfoxides,PIRYERINAEYHI 1. roxagliciRdrdximidazabiisny.; ox@ar bon

ni 1o dompounds. - such as it DRECH CPrReRl By Afb by

such as ethyl acetate, orwmémttheeadi@éistmgﬁ/ aliothes AloveNbp dishaktituead ar
preference is given to acetonitrile,,dichloronethane, NVP and/or DMW-.

It is furthermore possi bl Ad i, {CHonIRNand/of KeHeRORi) a |
i h d . by . i di cal
nto another radi B ro. esbR b, AR P pldBiafhd, et ™

acyl gd in a corgnt i onadeneEr CHErgtan acid chloride or anhydride
or al kylated using an unsubstituted or 15substituted al kyl hali de,
advant ageousl y i fan i nerdengé@s/@nt orduch as di- chl oronet hane or THF,
and/or in the presence of , as triethylam ne or pyridine,
at tenperatures %Zt ween dbegmg%z?%‘g’u&lhﬁ is furthernore possible to
cyclise an oxyam di ne derivative to give an oxadi azol e derivative,
preferably in THF using the Burgess reagent at tenperatures between
60 and 80. 3nd pRamnaesybicsly usable deciyativase salis.ael\ddesidaiipmersand

pref 401y i3 SMGsTnbibof TreikhdhGuRd RERRRalPatact ' ve

The compounds of the formula | and aiso the starting materials for their
preparation are, in addition, prepared by methods known per se, as
25 described in the literature (for example in the standard works, such as
Houben-Weyl, Methoden der organischen Chemie [Methods of Organic
Chemistry], Georg-Thieme-Verlag, Stuttgart), to be precise under reaction
cenditions which are known and suitable for the said reactions. Use can
30 also be made here of variants known per se which are not mentioned here

in greater detail.

The starting compounds of the formulae 1l and lll are generally known. If

. they are novel, however, they can be prepared by methods known per se.
3



It is furthernore possible to react an al kyl ester derivative with an
N 25hydr oxyam di ne derivative to give an oxadi azol e derivative

wher e DVF Wézﬂ?’sé’fl@ﬁébl y used as sol vent. It is furthBFHEPI07/006186
possi ble to cyclise an N-(am not hi ocarbontyl ) hydrazi de derivative to
gi ve an oxadi azol e derivative, preferably using Hg(0OAc)2 in
30nethanol. It is furthernore possible to al kylate an SH group,

advant ageousl_ﬁhi n an inert solvent, such as dichl oronethane, DVF or

THF, and/or i hhe pFigrasereeobinedopayig Il yeed as itarisammessiatinavailable,

25 1115 al sco B pifeq BysbSTRHENLF 87 of LARER, AMteBihe Syreneis

derivative to1gny®33-342razol e derivative, where the reaction is
preferably carried out at 80 - 120 using NH4Cl, Lid | in DWMF 51t is
furthernore possible to convert a conpound of the fornmula (into

t her5 d of th la. b ti dical R2 int
another  raar capmesunits ot U g} ode Atierapinpe b tped sy Teacthid asom-
groups (for examy & Py fBMﬁu%aﬁmhla%b;ﬂpoaa@%mﬁ;lf@ulé)m.Pd/Car bon in
an inert sol-"1 Ovent, such as nmet hanol or ethanol). The

conpounds of InHtbefcomndunds afdhe fanmuiadihdr préferablly denelgsiyt, Br derrat frag
themfromtheir functional.derjyatives by solvolysis, in particular
hyar ol ver s, | TsgEaBial RSSO Soubepusl akoter ekiie, Phabiratad SRl
t he sol #®l ysi Ry ' B Wh ' -
correspondi ngé%?]glp g%@gd?gﬂ?iﬁl%gﬁcﬂﬁx%@dr @%w g%@g’ig r';g];eéaa%lycw etg Xle
or nore free sa.ﬂiomcy!{oaydq’rchriﬂnhmdnmﬂyyls?fmwmy) praf)éﬁt:itdrgy:)cﬁ@dhdwsgad't Byl ﬁh
carry an am no-protecti roup, i nste at om bonde 0 an
atom for exa%tﬁﬁ'@ @ﬁg@@%%&ﬁn@bﬁf&tﬁﬁl&ﬁ{oﬂwﬂrrula |, but contain
an NHR group (in which R is an am no-protecting group, for exanple

BOC or CBZ) instead of an NH2 group. 25 Preference is furthernore
gi ven t g5 st arthegeaviivaris gesertlycdardsd oyt ia thg giresgrcepsiodreatidrgndingup

i nstead of the H atom of a hydroxy| grou for ex | & those which
conform to t RISy PrEFer a[)!y %Prmgaﬁgﬁ,a‘ﬂpch'% QW@;W syt idimaivkh
R' is a hydroxy.-prot. i instead of a hydroxy- phenyl
group. WO 2%&%@?&&‘?3@1‘5@%@%061% 24 The term "am no-protecting
group” is knomme hadigienefan dkalher aRdiinekatiBndétal bydrorsleoabdnateor

suitable for protecting (bl ocki nlg) an am no group 5agai nst chem cal
reactiops, buticabenatesyr apothersalk ohamaak seld @éthe atkal wemikadinecasi i on

oroups ar o, i HEpp et BRI BURE Lol sBR B, 7Y Bisp be

ar al koxyr net Wghomabis.al kyl groups. Since the am no-protecting groups
are renoved after the desired reaction (or reaction sequence), their

type and Depending on the conditions used, the reaction time is between 'a few
minutes and 14 days, the reaction temperature is between about -30° and
25 140°, normally between -10° and 90°, in particular between about 0° and
about 70°.

Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chiorinated hydrocarbons,
30 such as trichloroethylens, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyi ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethy! or monoethyl ether, ethylene glycol dimethyt
% ether (diglyme); ketones, such as acetone or butanone; amides, such as

acetamide, dimethylacetamide, 1-methylpyrrolidinone (NMP) or dimethyi-



10si ze are furthernore not crucial; however, preference is given to
t hose haVO30R%013610 in particular 1-8, carbon atonms. PEAEEP2HTO0SS |
group” is to be understood in the broaglest sense in connection with
the present process. it includes acyl groups derived fromaliphatic,
aral i phatic, aromatic or 15heterocyclic carboxylic acids or sulfonic
acids, and, in particular, alkoxy- carbonyl, aryl oxycarbonyl and
especi al | y toraisooideRMIgnyitrilgs osumh. asEacatoniplile s saifoxdded sack lasgtioups

are al kanoyl ch,as. a propionyl and butyryl; aral kanoyl, such
as phenyl acm‘%}ﬁﬁ sgffgy ?%@hﬁhoé§ aéf-‘"@ﬁdc%‘&“g‘ﬁc @@g?iyi’r kanoyl ,
such as POAR ik XM RBRY lacid Wil 86 YRR M.;.@/ nyl,
2,2,2-trichloroet hloxycar bor?;t/:lI , BOC arr?gsgﬁ?% oebhoxy‘t:rg’r"%(tt)ny ;8%%

ar al k%xycar benygdne; wstdrs asudEBEs Ethyhabetats Doxyikiures of the said solvents.

4- met RPoxybepzyl oxycar ponyl and FMOC, and_ aryl sul fonyl, such as Mr,
Pbf and Prrc.Ba\éfCé‘I’ T eEreiTh5-pyen E{;@ﬁ:&gnlgﬁ@u@lgﬁkg)(@ngﬁﬁngnblw,apd/or
furthermorepglZ, 25Fnoc, benzyl and acetyl. The term

"hydr oxyl -protecting group” is |ikewi se known in general terns and
relates to groups which are suitable for protecting a hydroxyl group

30agai nst chem_ cal reactions, but are easy to renove after the
desired cheHilgfirthesmere sassihle eanvera sempeund of thadeamula hinite

b e T L T

f urt her nor eradica) Rl kyl groups. The nature and size of the
hydr oxyl - prot ecting groups are not crucial since they are renoved

- 35agai n af t EPY examales fieecraineraredps Faabeiasylaed inaconvantinngl eranner

Do, Bxanfring Al ks Aynie by AflyidiPy PR AL AudtRgaR o
tert- ﬁﬁt oXxy gapstimel alibg melitle, SchvaintdRIBROV an Preftaloiasie ssidhoay Hi-

tert-bltyl and acetyl, where benzyl and tert-butyl are particularly

preferred. thierauekagesupdi randeainthe psesanceref Hhasa. svich ascrigthyl-e

preferably st r thei ekhs yl.nesters (for
exanpl e Asp%@i?% Sﬂﬁﬂe’c%ﬁﬁhﬁﬁg%%?s ?‘%@eﬁhr’ﬁ—gl gH{j +§’|Qe' | i berated from
their functiiqgalriiemoyabblsidle tof whﬁ@x?@nﬁmﬁe@éﬂv@tweta ig& aHp used
- for exanple using strong 10aci ds, advantageously using A or

per chl or oi coxadigzolperiyptive, peeiegally el HEt ysing theBregassdeageisat teme h
as hy@fﬁ)ochl oroitc a i(il or qurdi .acid, strong organic carboxylic

aci ds, suchP§¥ ?"Pﬁﬁ%‘ﬁ‘ﬂ?‘a‘é@@t e a@ d, or sulfonic acids, such as
benzene- or ks hRLYRRSHK tPBIdisB@rlamitizedaivasioacsrefrably 'wuwl'%h
15inert solvent is possible, but is not always necessary. Suitable
inert sol - V&t to give g eXanckbtgrieatlyeni ¢, for exanpl e carboxylic
acids, such,as_agetic acid,. gthers, suc s .tetrahydrof yran, or

i oxane. _anftis it EArdBoRER BapagAhaky Fyhr LeamBRIHL AR TS

di chl @6omet Ram@xyamidife HERVAR 5Qivd §QRb8iazskcderfatiVBI WRGR! DVEtiBanol
or isopropanol, and water. M xtures of 20 the above-nenti oned

sol vent s ar prefarabhecusas es salveabl e. TFA is preferably used in excess

wi t hout addi,t.i gn.,of a further solvent erchl oroi ¢ idis

bt et er by DdeGHrRes PRl v ap R ERTTe S Beful Biirardis

per chl or oi ¢ dagiativenoldi &AokadBzdle ddifvatitaireRitabRRMAHYIGACS,QR t he

cl eavage are ad-

30 methanol.

it is furthermore possible to alkylate an SH group, advantageously in an
inert solvent, such as dichloromethane, DMF or THF, and/or in the pres-
ence of a base, such as caesium carbonate, triethylamine or pyridine, at

- temperatures between -60° and +30°.



25vant ageousl y between about 0 and about 500, preferably between 15
and 300 (r Qg g,gpﬁglatur e). The BOC, OBut, Pbf, Pnt and “@(’ET/EﬁﬂiH‘HEﬂﬁiss
can, for exanple, preferably be 30cleaved off using TFA i

di chl oronet hane or using approxinmately 3280 5N Hai n di oxane at

15-300, and the FMOC group can be cleaved off using an approxi mately
5 to 50% sol ution of dinethylam ne, diethylamne or piperidine in DV
at 15-300 . 35. 2008/.017361PCT/ EP20071006186 26 d si,re n .

o oductusi ol HERS POSHBBR SHAS B PVAR s Ay et ngive o
cl eaved of f framaid dehtafrd, WiRreMRe AsdEiBN |§'ﬁ>ré\“é@atﬂ{/ cgﬁ‘i‘e\,d' oﬁrét%?j"e or
TFA / thioanisole, only the trityl group of His, Ash and G n

cleaved of f, BwR&uemy NH.ChhiChs RMFt he oys si de chain. The be

(pent anet hyI benzof uranyl) group is enployed to protect Arg. It is

cl eavedr?off usi ng, for exanple, TFA in dichl oronethane.

Hydr ogerol yt i mblfuﬂMQmmm@smlet@cbhw sro@mdrfdomf s dpwheia@Batoor
10benzyl) can be cleaved off, for exanple, by treatment wfh hydrogen
in the presenggolifergogepaungdsef thedermauiarmhveconvesinga redisal i3a t:ﬁomther

Sui tabl e <ol voEeHEr OERRARRIRY Rl B HbyeS Y Arfly BB ¢ o,

exanpl e, al colabfmpls by hydksgenmibRanoRansy AIcRaNG PdRartRIH #esh irecéblas
DMF. The hydrogenol ysis is generally carried out at tenperatures

bet ween &bout venhsich es mathanobssgtggiohet ween about 1 and 200 bar,
preferably at 20-30 and 1-10 bar. Hydrogenolysis of the CBZ group
succeeds well, for exanple, on 5 to 10% 20Pd/ C i n net hanol or using
ammoni um f or ndthe ¢anmseeads of theydrrogler)canrfuRG&Enore be bbtaiobd bMFlbatatmg

20-30. Pnh | | f d
o ot R i frore s e e Loy en BY seloTyaredn PogIGLGAT Sairelysis,

form On the g rhlyamnot, present invention al so enconpasses the
use of tigese cong e formof their pharmaceutically
acceptabl e salts, which can be derived fromvari ous organi ¢ and

e S ] AR RS by en
formula | are lqﬂ;%j 9\?5‘5 f
t he conpound (‘)"ﬁ#ﬁﬂ&&?é’iﬁ)nﬁ fA %nﬁiﬁﬁiéggegéér oxy gro p1'"0gﬁ??0 Its
sui t abl e sal t énstead béoheronrmb;‘eyfreeeamnmgndlbe hydroxyLagrdb ik | prederabiyt abl e
base '[02@ ve the col:l,r espondi ng hase- addl tion salt, Such bases are,

for exarl e, &M9&8 WhigBtG@AMMY 83%”%‘&0 epting le’rﬁ’g'nﬁtﬁags@ afhi atom bonded
e i TR Sh Ll O B R M U e Tb LI hERES R

met al hydr OXI as bar I‘OXI rrox
al kal'i netal tainan NHR' group (in whlch R'is an ammo protectmg group, for example

BOC or CBZ) instead of an NHz group.
25
Preference is furthermore given to starting materials which carry a
hydroxyl-protecting group instead of the H atom of a hydroxyl group, for
example those which conform to the formula |, but contain an R"O-phenyl
group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-

30
phenyl group.

It is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
35 rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.



VO 20081%7@@@&93’611EP2007/ 006786 27 al koxi des, for exarswgé%@%%@géjﬁm

et hoxi de and sodi um propoxi de; and various organic ba

pi peri di ne, diethanolam ne and N nethy!4qgl utam ne. The alum niumsalts
of the compounds of the fornula | are |ike- 5w se included. In the
case of certain conpounds of the fornula!, acid- addition salts can
be formed by treating these conpounds with pharmaceutically
accept abl e organic and inorgani c acids, for exanple hydrogen halides,
such as hydﬂ"ﬁ@@@rn@Mrﬂmdjﬁrot&ytﬂwg[]?bfs%ﬁo% Ay éﬁé‘i’%ﬁ%ﬁﬂs bﬂ?&@%teé)t her
m neral acids and correspondin s thereof,” such as su

10ni trat e of0 @eophdtien anelsvitable foq‘qqrohauﬂngl(kl;abkmgmdn ammo group
nonoar yl sul fﬁg‘ﬁg&é slucr asteth sul fona&e tol ue es{ﬁl nat e and
benzegesul f8 faiCgt e '8?@ @red@pgg QIRINeY pleHbRAResal t
thereof, sugRedfafRRIcibA hds'hdd rﬂé&%h%%em}h%% fri"‘fgu% mg@cﬁ%t Sypical
succinate, citrate, benzoate, salicylate, ascor- ?RE

li ke. Accor df ﬁgﬁ'ygropparamplemam@.limy uasubﬂﬁaﬁmldeombdttam& tcgnasdl ts of
t he corrpounds of th i nclude the follow ng: acetate,

adi pat e, ﬁ\'&%megwl%ﬁf@ 'a%"BHP% '@ceﬁé%ﬁaafﬂ%prqieﬁtmawm@rﬁat e
b | at t t
éaﬁzﬁo?sﬁ?fg%g?‘éw B 108 Bt rBap IOk Feacti docRleoe BN IR i

cycl opBnt ansige @pe mr&tmfmcn‘egmlhermialn@we\mrhptt‘femeh@gwbﬁtte those hav-
di ni trobenzopat dodecyl sul faBt et hanesulfonate, funara

gal act er at /" f@%w iclar 438, cgronglommding, tegmy é@ﬂéiﬁ@'émdﬁtt‘é be

gl uconat e, h&'én%fﬁbtd‘%n tﬂ%%‘%@%@%@éﬂ%& ot g%ﬂﬂ@@epre HeLal e

hept anoat e, exanoat

hydr oi odi delt ielinyes m@@wmdwudwmm aliphdtldearallp}ﬁthﬂ Qﬂﬁﬁétlc bﬁO-
butyrate, lactate, |actobignate, malate, maleate, nalgnate,

mandel &t e, RAEIRQEES FRECXYIiGaciHE 98 SUlfeRiaacids, aadhip nastiodar, @lkoxy-

nonohydr oge n te,
oxal at e, o SN E o RRARl) AR REPRLELY AR R Bimsr AR
3- phenyl pr opieemifsech mgls@babearmhb@nbymaum aphickafl airepiobyt atdii s does
not represent a restrictjon. Furtherpore, the base salts of the

conpounds bR aTglkenoyhsuch a8 mhesiasstyRipdsush asbanaey! ateiehi:um
I
ot o BTl bt b0 ordda BT S RRER B reathonyt

this ls not eihpkecutbdnyio 2 2R ks fovoethdxgarbosll, BOC Ghdthr dektvsyren-
WO 2008/ 017361PCT/ EP2¥)O7/ 006186 28 tlxgned sgl ts, preference is given

to amoni untambpayiapralkexyeerkanytAuck asddBérdcarbobrazexy!uhmaihexyhe

Compounds. o UHISHBPRE B RNERCTRA8 B ORER ok bt bt e

accept abl e prgfafed anfiRolfsiceting sRsups \ErelBECSatd M9 furtidrifing CBZ,
seconggry and tertiary am nes, substituted am nes, also including
nat ur 4Py oE@wer ez @petaceliled ami nes, cyclic anines, and basic ion
exchanger resins, for exanple arginine, betaine, caffei ne,

chl or opr ocai ne, chol i ne, N, N -di benzyl et hyl enedi am ne (benzat hi ne),

di cycl ohexyfragiéen "Hﬁﬁbﬁ}lgpﬁ@@bﬂ@ aeurtiiefikeikiagikhewn in general terms
i met

2- di et hyl am noet hanol am no- et hanol, ethanol am ne,

et hyl enedi afn@&lalesdotgpHps pthmh ave, sulablenipr profesting adydgrivt ardupe,

0 e e Rt e AABRETREre ISP sl
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are the above-mentioned unsubstituted or substituted ary,
aralkyl or acyl groups, furthermore atso alkyl groups. The nature and size
of the hydroxyl-protecting groups are not crucial since they are removed

% again after the desired chemical reaction or reaction sequence; preference

is given to groups having 1-20, in particular 1-10, carbon atoms. Examples



15pi per azi ne, piperidine, polyanm ne resins, procaine, purines, :

t heobr onoiyhg podsfoh&shanol am ne, triethylam ne, trinethyl aggEp@erno7006186
tripropylam ne and tris(hydroxynethyl)nethyl am ne (tronmet ham ne), but
this is not intended to represent a rest¥iction. 20 Conpounds of the
present invention which contain basic nitrogen-contain- ing groups
can be quaternised using agents such as (G -C4)al kyl halides, for

exanpl e net hyls, e t - eh J ] and
i odi de; di (Qdaft@@f‘wl p's”i’ﬁ@'ﬁ@@?ﬁ o gkgﬁn%ﬁ @%X%%ﬁ%‘;‘?{fcgﬁ’é’t‘ﬁwgé‘% g
di anyl 25 sulg-alieben@ddl; phiblahkplifdvall) ieesbutiicand ey, evtdes Yenzyt and
dodecyl, lauryl, nyristyl and stearyl chloride, brom de and i odide;

aﬂd ar Kl I( c%- daytzhuiyl arg Nartiidarly prefesarplbe KEARY greHps in aspayiig acid and
e i ment | oroaiB ol 2R Bl Bl BB L e T B PO R

phar maceut i Cé(forﬁadah’@]almsmo&@))pr eferred i nclude acetate,

trifluoroacetate, besylate, citrate, fumarate, gluconate, hem succi -
nat e, hippurate, hydrochloride, hydrobrom de, isethionate, nandel ate,

35 nmegl um ne,+ni e e iV, t.e,. sodi.u .
phosphat e, @%@5%@&‘?@%%@% %@Q@S’W 8%?%8%@ @f'@a{ﬁg'{ igr?cé@%%ggr,lva-
sul fosal i cyl Q%siéé(Pér?diﬁg ohltheRbRcing bGP abed aTer &xANBleN@Thg eiroRy!
this is not intended to represent a restriction. 5Particul ar

pref er eifte | woids;advaotageoushhising dEA oi perehloroicacididut aiserusing other
brom de, nal e?te, .nmesyl ate,. ghos hatﬁ dsuh[ ate an suc i hat e.. The

aci d- addi {1 ors G EORAT g idS Rkl an BROBEnlgta S gichar Surt Rcit S
by bringing _td‘rgaﬁi%%rl%)?ﬁicfa%idg, ISHER RAAERBFoAMEB ARids o 'sLifbGiBlacB unt
of the 1l0desiréed acid, causing the formation of the salt in a
convent i onal svehras beridened: o6 @-ohsmeasalionis acidielier piesanby ohanagidiilpriahe

It f i nt, .Wth.g b | sol ati th ; b, i
conventitonal HERABMENHRDI5eoaTas FEI AL TSy SRR HeR achect
fromthe cor nesROBM PeiEally 6@5@, @é@ﬁﬁr@ dﬁrs&yxielsa%ﬂrst, sbiéh %@réc%ge

physi cal properties, such as solubility in polar "solvents; for t
pur poses of tdvid,iethers, suah ahdekakydrofuren saldicxamehamiiass seiohrassipliid t o

bhar naceut | o4 AESTaLER PRI GBS, Suan S CLRI BERe BB A50or
the formula 'al@élﬁ%@,%u{lﬁfaé’%é%i%tﬁa%i masgfgﬁaﬁ%ng%abwlmmwfs

and al kgj i ne ear S or organic am nes. erred netals are
sodi um pot aghé @imovergestioned soidecisl e danthémedrersuidbler §é&di is paefanalsly

are N, N -di benzyl et hyl ertedi am ne,, chl_or.oprocai.ne,, chqlin di.- ...
! us@é in efc’:ess w?tg{)ut ad&tlon ofa fuPtF\er scl)ivent, ang p'ergi’llorc:sc acid is

preferably used in the form of a mixture of acetic acid and 70% perchlordic
acid in the ratio 9:1. The reaction temperatures for the cleavage are ad-
25 vantageously between about 0 and about 50°, preferably between 15 and

30° (room temperature).

The BOC, OBut, Pbf, Pmc and Mir groups can, for example, preferably be
30 cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCI in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylaming, diethylamine or
piperidine in DMF at 15-30°.
35 . :
The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the



25et hanol g ne, et hyl enedi am ne, N-nethyl -D-gl ucam ne and procai ne.
The base- Y4A%¥H#3al ts of acidic conpounds according t 8CEAE2007/006186
invention are prepared by bringing the $§§ee acid forminto contact
with a sufficient 30 anount of the desired base, causing the
formation of the salt in a conventional manner. The free acid can be
regenerated by bringing the salt forminto contact with an acid and

i sol ating théesiretendipdoductausiogUEdt i titalthiophaaol, withehé titgl groug f or ns

diff i i f h . di 35 f
Cher cof | wi + nOP RS AE b, af g SanERning it ondise of e Agnigslaer
WD 2008/ 01736 ERGThicRANTE, L8R B lgltrw ¥t i PRh&ndelnEMigaveli¥ss, t he

purposes of the invention, however, tS otherw se correspord to
t he respect i wiefgasdt ehdinsamibet Gy sidé chalf. a conpound according to

the inventi i h whi ch | ble of
formi ng. phar e eut neane) efubgtarpenyl delefs prpioveie preleet Rit driei on
al so_enconpageaseduiishe 5PbLamplby TEAGh dRIIbIPMGnaALT forms Tncl ude,
for exanple, bitartrate,” diacetate, difumarate, dineglum ne,

di - phosphate, disodium and trihydrochloride, but this is not intended

to repre- 10sent a restriction. Wth regard to that stated above, it
can be seen aﬂafoﬁﬁeﬁﬁﬁﬁye@%wb%ﬁﬁ?t% giospe|(lor sxaeplabBL @l t " in

t he pré¢gent i i 5an i I j Whi ch
conprises a %o%}o:unécip g? lc% ﬁtgébgjr?fﬁg a irfétﬁ%tr?%{r%g@fw@ﬁéﬁg?glgbéme
salts, in paptasenteanf afcatdlyst (fal éxadnoplena mytsiefrsetahpatalyet] such as palla-
phar macoki netj c pg&@ge{g es on the active ingredient conpared with the
free form of SHA: MAJEOHSRN 8 SUPBPItaSHE AT earbeg). Syitsbie s¢lvenis

active | ”greﬂéa%%re%ﬁ!ﬂ§@ﬁw‘?@étég%rbovg,hiﬁ LHBF%Fé@éiﬁ %Sﬁ@%a&':&]
salt formof the active Ingredient can also provide tThis active

i ngr edi1?nt f as nmdikaholrartethams, on dfnidesdeach ad DIVIRr Tias bigiingienclysisdger ty
which it did not Rave earlier and can even have a positive influence

on the phar n8@¥dRREFREEARULE tempgtatyes hrivean abouhd @nd Wb end prest t s
ther apeuti c %d?eb%%)ﬁeéﬁ abBft 5’%%-20%%%#‘@@@?’&@5 L5y e gHSH'I?{)]%ar.
i np g at Téast "one Co e

relates to medi canenfs conprisin npound of t

formul a | anHydrogehalysicefithe GBZ grougadliecdesivial forasangie vat 630 409,
stereoi sonmers thereof, including m xtures thereof in all ratiaqs,
30and (Bti onB A& IneRieiiaNgh 05 Uging/ BPMadiui dernate kingfensceiiydragen) on

f or mul ionsPH?irpﬁeﬂﬁjéﬂ I}D?ﬁle%?%i’o‘b"t he form of dosage units which
conpri se a predeterm ned anount of active ingredient per dosage unit.
Such a unit can conprise, for exanple, 0.5 ng to 1 g, prefer- 35ably
1 ng to 700 particularly preferably 5 ng to 100 ng, of a com
pound accor diiigIIACYLALE} PRIET athen dormng ng on the condition treated,
the 31 net : 1.]j i ; : i.aht it of
the patient, 07 SpEATaBTHdSar AaRRlo 10F §ER g Bl e ) BRBRL AT
the foZin of dorsagh fornh tGn W othes tvaptl # preserdiplentimaldo ameunipaebes

active ingredient per . . .
the use of these compounds in the form of their pharmaceutically accept-

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

and bases by procedures known in the art. Pharmaceutically acceptable
30 salt forms of the compounds of the formula | are for the most part prepared

by conventional methods. If the compound of the formula | contains a car-

boxyl group, one of its suitable salts can be formed by reacting the com-

pound with a suitable base to give the corresponding base-addition salt.

Such bases are, for exampie, alkali metal hydroxides, including potassium
3 hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal

hydroxides, such as barium hydroxide and calcium hydroxide; atkali metal



5 dosage unit. Preferred dosage unit formnul ations are those which
conprise aygahd ggfe or part-dose, as indicated above, EﬁTézzmnmomks
correspon |ng actlon t hereof of an active ingredient. Fu ﬁernn
phar maceutical fornmulations of this typetican be prepared using a
process which is generally known in the pharmaceutical art. 10

Phar maceuti cal fornulations can be adapted for adnlnlstration via any
desired suita

Sonl i pquat) ! kBl Ml e bR B il e AP Sl roloieRt 2Bl o

transder mal ) ,vgkpViaWir§ahicYasear @Lﬁ?ﬁé@b@ériﬂiﬁéQllétﬁaﬁélﬂéﬁ%@@ﬁﬁ%meth -
i ntranuscul ar, intravenous or intradernal) hods. Such formul at| ons

can be pr epargiutauynagTbe elyminées seds MMCmmpohedﬁnéthmiamuia;harealrhe—
by, f I i ni th j d

oxc p?%f?‘;‘%gwﬁq‘?ﬁ%%”'iﬁﬁye SeprLrriai ey s RLg PR Ydaapiea
for ora admé?ioﬁﬁdrﬁéélf&’c&ﬁﬂe l?@rrﬁé’d b?‘tféa‘%i hgREs@ 8o Bﬁhéé Wntﬁr}éﬁa?maﬁ uch

as, for exanple, capsules or tablets; ers or granules; solutions
or suspensi oretiinalyacrptable mganiacﬁreblusrgarqmadlsis, mﬂletxlampiﬁe)aydm@en

f f oods; | - | 25 | | d
el 51 ons. . THEGeP oFUREER BYUORR STy 385@%{@0@ Aoy ArRS R,
Lhe form of ' thabhferd] 168B3HRorkdiBoRRl SrisniERUIcrcamRgpag! can

be conbi ned w't ora non-t armaceutica ccept abl e
inert ebki pi enmfatesmqwh@hate)anexmpke: aret alaybbndghymrglsulfmaams amch

Lo hbl o 11 nessbanesdinae G e est et g Bartetnacupraa, ApH aper
d
commi nut e "br@a@ﬁf&&@é H@ea%ﬁ%@yhg%auswmswmh%s @éé\;@%ﬂ oro-

car bohydrate, or exa tarch or rhannitol avour

preservati ve acdistpet=saate, ammleemee sueyinatek eitiate, ibenjuats esdtlicylatéytascor-
2008/ 017361PCT/ EP200710§2 suI es are, produced b){ preparing a
powder 1 xt u@iagngdsedi C%FH g sémarmpfeﬁ Al Arearidiaprideaddiiem s

t herew th. Géaﬂ@%?&;@%g’ﬁé@%@%ﬁﬁe f(ﬁ'lr'lnﬂ;? ?ﬁm[t@cﬂi th@‘f?ﬂ@gﬁg)u k¢ a i

di sperse silicCicC magnesi u ear a edr a

or pol yet hyl eszte ghigipake,i argbeite, dasfpamlte dmnzbetadx@denesmmmmlate)
m xture before the filling operation. A disintegrant or solubiliser,

such as, for tmlméms‘al&fﬁ bremide, baltwrtancaRmmIHaL: camphesulianate,
car bonat e, i CSAR TR, BRSO RIS Kl @, IBOUANOR AR A A Y

of the af ter ¢ capsul' e has been

i f desi red orcdn@tmsﬂaydmgsupm@dﬁk@t@didmm,enk@éxeu, dadesylsuithie, ethane-
di sintegrants as wel | yes can | i kew se be incorporated into the
mi xture. Sui t¥¥pealg, ﬁ%ﬁéﬂt?nﬁﬁféa@fé o MyiGaciHy Sakaturonate, gdees,

such as, for de
From mai ze. AEPUAE, Guothte Buetnat s cGRb Gty SR ARG R
acaci a, tragaeatishifste, Begiansatd, weﬂéh@atec&iﬂmxﬁf@hwidtﬁldrm‘eoﬁ?dr&
pol yet hyl ene gl ycol , waxes, and the Iike. The lubricants used in

these ddsage brefmide. ihvsreiadides dihydrexvethancsitionals. Jodidadsathionate, iso-
magnesi um st gapabe, 150did RAEHHARE mt WHARSR, M fonsRd i Rdelate,

metaphosphate, methanesulfonate, methylbenzoate, monchydrogenphos-

phate, Z-naphthaienesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
30 ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

Furthermore, the base salts of the compounds according tc the invention
a5 include aluminium, ammonium, calcium, copper, iron(fit}, iron(l), lithium,
magnesium, manganese(llt), manganese(ll), poiassium, sodium and zinc

salts, but this is not intended to represent a restriction. Of the above-men-



chl ori dey i ke. The disintegrants include, wthout bein
restrict eg ‘téﬁgé@g?% starch, nethylcellul ose, agar, bent SFWFtPé“Wg)&ﬂ%an
gum and the like. The tablets are forne ated by, for exanple,
preparing a powder m xture, granulating or dry-pressing the mxture,
adding a | ubricant and a disinteg- 25rant and pressing the entire

m xture to g%\{e tablets, A powder m xture is prepared by m xing the
conpound cofffeRsa un{e’é@rgmq gieehihaamepium; hejpkabmetal saitshase, as

described a I t for ex npl e,
car boxymet h?ﬂ@ﬂ Qﬁ&'g 89%&??1’”@1 %’?{%me Qlkgle'ﬁ)éaggﬁé T%‘?S*ag%?‘%\ﬁar‘. A
30pyr r ol i doneagresiling.sS4lts bioiher @inasslatfs ofsHe fomsula Whl&%éf@d@nved
paraffin, an absorptl on accel erator, such as, for exanple,

quat epnary Sam Phammacsutisalnaeeaitelie orgamin r@@-tomrbaeﬁammlede salts of

oo BT g i o g) BEReL SRR e L G
starch paStﬁatmglﬁdcb@:dmﬁ%; baﬁﬁitmedsélhlﬁe'soﬁﬁicli%farﬁi%éUér‘i’c?ﬁa&é iGh POl ym?r
material s and pressing i hrough a sieve. As an alternative to

gr anul at i onéxghangesviens, nﬁOk sxamplaardinine ubetalinep agticiact e?hibm;:tm@ne

gﬁhhﬂﬁor\:&‘ﬁg%m'@&hﬁ%’ﬁp? EEB/EOW 0’8}%&@@6?%5@@}/ ’?ﬂ%@ﬂ%nul es

can bé0l Ubrd@ﬁ%l%:@@léthﬂanﬂﬁe A-Qidth a#ﬁrﬁd%’chémﬂtﬁ-%!‘r%ﬁty%hﬁm- talc

or mineral oil in order to prevent sti ﬁl ng to the tablet "casting
moul ds. 5Thethanet, ﬁhmdamm wihylegedinming ridediadmoephyilive, Nagthgks. The

d th t i d th
oo o aEfeRhEe &@@mfﬁﬁigéﬁ@sa&rﬁ@acﬁpgégrsdhﬁrﬁégmf@&ﬁaor&“pw-
tabl ets wit hRiilie, GABENINRIIYIHG, %I%ﬁr@“l\ﬁ?ﬂ&ﬁyif{ﬁ pﬂﬁ@%br%oﬁfheps A

transparent or opaque protective |ayer consi St i a she
seal i pg | ayemer@zim@ympendlneugdyammmmwmIprctmtlm |ga.tnniaeaﬂréohrcghoms

orter 1o batighahaigniie Hebyanice. GRBTaTT upBry e Gea T,
Oral liqui dg,aypwmﬁmﬁn@mmp@ @mn%thamug@ bBYRHS RRshtBhé FS,  can

be pre- ed’int form of dosage uni t a given quantity
conprises argpresariexidstiddionmount of the conpound. Syrups can be
prepared by dissolving the conpound in an aqueous solution with a
suitagbe flavour, while elixirs are prepared using a non-toxic

al cohtri c VgBhﬁJo%nd§‘b?F?ﬁé‘§f@{/eZ}hﬁ%nﬁﬁg‘; fieh ﬁ@ﬁfﬂélr%e&cm rﬁ magl of

t he conpound 1 n a non-tox icle isers and e |ers
such as, foingetaups eandehguatbatissti Using taeenid swdhcah (CsCajmtkyl hahdes

oL S B bl Ay
saccharin, fagm%@mkx%&%geﬁg eacnf%ew &.dﬁfﬁ ﬁ&'a.elrh%ew' se

be added. 2 osa atlon for “or I'strat

can, #P dessmlmje (xfeoéh,@mﬂwhhahms ifor m&mpleadmyl eiede@lelafuwlnnﬂya’sﬁybn
can al so be red in a/\a Q{cﬁg\é ase i s extended or
et ar ded, o e RIde) @m&m Vpages, for
particul ate H@ﬁ ungls. of
t he fornul ae%ﬁf& S ?'9!8 I?%qusp an t@ﬂ?fsr(?l@ ogi cal ?"’E%‘r afdRA

ble compounds according to the invention can be prepared using such

30 salts,

The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochioride, hydrobromide, isethionate, mandeiate,

35
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,



35functional derivatives thereof can also be adm nistered in the form

of |I'ipo- spgeemRhi¥ery systems, such as, for exanple, smbkgEpigormesise
uni |l anel l ar vesicles, large unilanellar vesicles and multilanellar

vesi cl es. Liposones can be W 2008/ 017331PCT/ EP20071006186 34 for ned
from various phospholipids, such as, for exanple, cholesterol,
stearyl am ne or phosphatidyl cholines. The conmpounds of the fornula I

and the sal t gﬁtg%%{t)ééasg@?té%lf@@%ﬁéﬂé@g{a‘?ﬁé{é’ tﬁp?n;ém@f%i &%glﬂtgghg‘éﬂ%&%?

t her eof can I'Vered usi’ng honoclona

i ndi vi dual cagmine But isvy edt ihleadedd eop@sent acubigistian.e coupl ed. The
conpounds can al so be coupled to soluble polyners as targeted
nmedi canent carriers. Such polyners may enconpass pol yvinyl -

10pyrrolidon ran -, . ) :
pol yhy Oxypﬁz’owf,(w%{ Rg%g%ﬁ%ﬁg (%‘f?éhtgl l?ydrochlonde, dihydrochioride, hydro-
pol yhydr oxy etiyhigd ahh Bk ARSI, PhoBphatet Bmk‘ag@%wél%t%iriwéyl ysi ne,

substituted by pal mtoyl radicals. The conpounds nay furthernore be
coupled to a class of biodegradabl e polyners which are suitable for

hi evi - 15 .t .ed f di t, f |
ol yI act Lo aoihe SHETAAUfEh PORE AR o G EPBIEUNG SIS Ay IsRiHbe 914 Brersred
pol yort hoest gt Ry AREHBEbasBAbHAINKERANTADS s pRIRYBROAT AL oS

and crosslink pat hi ¢ bl ock copol yners of
Phar macklt i calesiredmaicitdausingaitiafostation of temsateimakondentivnet rerinen

can be adm nistered,as i ndependent plasters for extended, K close

cont act V\,ith‘ﬁ'f?e{r% Page G2y rqge@er%eﬁéwewngmme, sglbforaL ke cantache
active ingredj: isver ; - j LS,
o< toscr | beq WiRh HG88 o BEIENGIRE ekOMsef PLaTerioRY IeRheE e Rbs
(1986). Rizaerferas difter in eoogrtain despsata ftoed tHeo cotregparaling salt forms

adm nistration can be fornul ated as ointnments, creans, suspensi ons,
| ot i ons15 povxdg?%@?&@gdﬁﬁ@ﬁ%t, togepiain BRYSIGR] RroPeHiesy sucCh as sebibditgin

oil's. VO 2008 HIAIRCTIIFROBIIRASIER RE iflerBBAhbNELYL, 1 SaREbingR

ingredient c rmul at give a creamw th an oi [ -in-wat
cream base orwise satrespond ¢ thebmspechthireetesationas thereofil at i ons
adapted for topical application to the eye include eye drops, in
which the active ingredient is dissolved or suspended in a suitable

carrier, in j 3%5 & i
f or mul ajg ons p#gé(’:lédgﬁ géﬁég’%ﬁ pi cgféﬁgéﬁ‘ﬁd%‘fcgﬁt?bdet%%%@ﬁ%%’%ﬁ%&s
| ozenges, pasjonp@mdanst thedbdimeialiese fiimsdadbuhetad of amindsaisuon®s
adapted for rectal adm nistration can be adm nistered in_the form of
supposi t or i eAlgall Beta@gnd alkaline earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, di-

25 ethanolamine, ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient

30 amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding

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



15 PHar mpéesgol fornul ati ons adapted for nasal admnistration in
whi ch the c%b%!?fl of substance is a solid conprise a coar sPEL%Fd%%B‘HfﬂOGISG
having a particle size, for exanple, iBthe range 20-500 m crons,
which is adm nistered in the manner in which snuff is taken, i.e. by
rapi d i nhalation via the nasal 20passages from a contai ner containing
t he powder . c|l gse_t0 the.ngse. Suitable fornulations for

admi ni st rat ?’ﬁwgsp(ﬂ%‘sﬁ IY@'NP@V"ESG ﬁHB‘@S&?&SSﬁW%ﬂHﬂN IERW@VQ{SU}%ﬁ“Ser
subst ance eBGATARBSCHRIIIOATIBING AMcie e A8 fhithdisrLorr Ol |- 25
Phar maceutical fornul ations adapted for adm nistration by inhalation
enconpass finely particulate dusts or m sts, which can be generated
by vari ous es of pressurjse i spensers wi.th aerosols, nebulisers
or inguf- 331‘?5?08?'8P89'9‘F>ﬁ§w§&%&1 @'&I'RY%WI?UW GRMBINS Naeredal aNs 9reHgi nal
admi ni’st r at iR ARALRASH BhH ' 18

gel s, pastes, foarrsa%or spray m%@ﬁ%ﬁgegﬂ‘}v@ep& %Qﬁsoﬂrﬁ@fﬁye,
2008/ 017361 PETinEZPRBY AB0GA BB nFBsBRa nwtiplet sattsl Tpicalmaltibnsalafbapised
for parenteral adnministratiopn incluge agueoys and non-aquequs sterile
i nj ection smCJHC?%E‘]%f P ﬁsBWré‘fﬁ’icg%egﬁﬁr QHUB’WW@F @l,m%ﬁéme,@ht atics
and sol ut esphhy, Ngis8&iuwhi ; 4R 1d ey, [ ni ¢
with the bl ood %qmtéhelsrg'@ﬁg?ﬁﬁﬁ@%@“%&% ;tmgrll%ﬁg{@queoe?sjtoar%@é)
non-aaQeoussenm résdristicgpensi ons, which nmay conprise sus- pension

medi a and thickeners. The formnul ati ons can be adm nistered in

si ngl e-dose or nultidose containers, for exanple seal ed anpoul es and
vials, and gi; i s fy | 2 i e at, y
the additi oﬁw'%@a{rﬂg {sﬁr%ﬁtgaggﬁ’%’e'}/eﬁﬁé’&%,aiiftgrg{@xteaex gs%'g e?&%r

i nj ecti on pogrestsally acueptablatseltyinkibé preserteonseogmersdakyn td rjest i on
solutions and s s(gensi ns epared iin accordance with the recipe can
be prédpar edap,ag'ﬁy {ngreient COMPWHA E8Mpeynd giitiee formua | in @’k‘?es

Honacit ueay ot oftte of fi 886K, ARl HORDSHErRAY s Aforopey' ! | 0 e

constituents, ormul at1 ons SO conprise er a usual
in the art phaimaesiestic propehiesmar thecadtioe ibgrediet chnpankawibrthe tfrass,
for exanple Zoﬁ];rﬁ mul ati Qns \F/}/_nich are suitable for oral . )

adnmi ni st r at IS eqntyriRgregient o any othes saidpap &l the arlive Boredienty e
anount of a I . Jactors,
el ugng, PER SR Bhe plamhaidliicaiy a65nRA0E S Byl HrHie bl 2

preci se conifigrediant dat alsequovide thisemtine iMgrediatht fdrghe divatitintey withhe
nature of the formulation and the nmethod of adnministration, and is
ul ti matel y Ee8ERGPRAENGRPKNRIICIRIEReTn WhiRiLE Sid Bet Rave eaiqrdied cann
effective a l L Lo -t he
Creatment of inath shdRfRAHGa RS 6k e BnathacnhBidt o0 S
carci noma, irgyrgdisar with yespedt beits therapeutic efficacy in the body:.

25
The invention furthermore relates fo medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and sterecisomers thereof, including mixtures thereof in all ratios,

30 and optionally excipients and/or adjuvants.

Pharmaceutfical formulations can be administered in the form of dosage

units which comprise a predetermined amount of activé ingredient per

dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
3 ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-

pound according to the invention, depending on the condition treated, the



range fromO0.1 to 100 ng/ kg of body wei ght of the recipient (mamal)

per day and wardogsbssnly typically in the range fromlto 1@chgirley70bsise N
body wei ght per day. Thus, the actual anmount per day for an adult

manmal wei ghing 70 kg is usually between 78 and 700 ng, where this
anount can 35 be adm nistered as a single dose per day or usually in
a series of part- doses (such as, for exanple, two, three, four, five

or six) per daymehighd Bﬁé?mﬁﬁst?é\ﬁ}ﬁ %@{h@%éf,ﬁégﬁ?ahn? c&ﬁ&iﬁéﬁ{éﬁfh@ﬁaﬁem,

effective anmount of a salt or solvate or © ysi ol ogl ca

functional deri vapharnadestiosl focanlationd eanrhe adndinisierdrkinfthadorm nf dbsage
the effective arm.gsrr;@ % t he con]ﬁ)oun accor inrg to the_ inventi,on per
se. it can be a4¥HHWHICTHEAMRISH £ AICIRIEHRINAATTAVRLE artivg ingrgient per

treatment 5 of gidieye Gn‘ﬁﬂqﬂiﬁi‘é’r% A5 LR IR onE Srel YSEWHEh comprise

furthernoge relates to medi canents conprising at |east one compoun
of the fornul a & dailgtose phaeanedee, asdhdivaiesleddie/ed er avattespendig fraction

10vat es and stereoi somers ther.eof, .incLuding m xtures there in. all
ot e and ot Ihensr G seivBrBeIes AT AR e, PBaI MR LaceLformHations
i nvention al so j St ;

15 (a) an effec?ﬁbgg@ﬁgbcﬁp aDoFTSE?ﬁ%%ﬁﬁ%@?%ﬁ%gf@l%%@ﬁgﬁwgﬁgﬁn%
phar maceut i cal | fheusgerhmcdeticaledri.ves, sol vates and st ereoi soners

t her eof , ilgcl uding m xtures thereof in all ratios, and 20(b) an
effective anount of a further nedi canent active ingredient. The set

go”pr Ises suit aﬁh&npﬁ}é’é&&écﬁ%?m@ﬁmsac%nbff&saapfeﬂ%Ybﬂ%isﬁé’mﬁéd Gi2rany
ags or anpoul es. e set nmay, for exanple, conprise separate

anpoul es, each degitaai suitzdlameathbdcbr eearapizuny oodl (mchalingpboccadfor shbiin-
formul a 25! and/ or gharnaceuticaLly usabl e derivatives, solvates and
stereoi somers t@élbdectal, nasalitapical (ckiding bysrabsublngual of Hensdemaay

an effective a | ' | hent: |
o seh e TR e iR BB SRS SRl Bvencus
sui tabl e as phagmatradeimal) nesthote Sudr fedinettiensaamBepmmedapag al | y

for humans, in the treatnent of tyrosine kinase- 35i nduced di seases.
These di seases PIRERERRS KW inpihe Rharmassubieak arkByr fos sxpaple, combining the

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

20 : : L
Pharmaceutical formulations adapted for oral administration can be ad-
ministered as separate units, such as, for example, capsuies or tablets;
powders or granules; solutions or suspensions in aqueous or NoN-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

25 water-in-oil liguid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet
or capsule, the active-ingredient component can be combined with an oral,
30 non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannito!.

35
A flavour, preservative, dispersant and dye may likewise be present.



pat hol ogwéiadoomomscul arisation (or angiogenesis) Wwhi CR-pRPIREBS1ENE
38 growth of solid tunours, ocul ar neoyascul arisation (diabetic

reti nopat hy, age-induced macul ar degen@r ation and the |ike) and

i nflammation (psoriasis, rheumatoid arthritis and the like). 5 The
present invention enconpasses the use of the conpounds of the for-
mula | and/ [ I f
for the preggr g@%iﬁ%?ﬁ%ﬂ%ﬁ%ﬁf@h aep(ﬂﬁéj%r?gg({ﬂﬂn'ees% %é;)écgr%gég&{ ?gn
of cancer. endfilingshapar gelatinessifals tlnéztewfﬂ”ueﬂlldants and gbriahetsf sach t he

group cerebral, 10car cj enit tract carcinoma, carcinoma of
Phe " Tynphat P 103 Staplcs Pl HisBHRE siliie 2Rk g goannesiin Slgneatane ung

carci noma.  fyhtsfeBRite G Yolyeth n&@ﬁ@%ﬁ&if)ﬁﬂ ﬁfo%rfﬁmqfcé?ﬁﬂé}%ﬁd@&?o fpocytic

| eukagm a, | ung adenocarcino 'Ung’ car ¢i nonas
pancreatic pawder mogtuneotb;efase mmfsilrﬂ@apdaboeaetdlsmregrmrm soMsiser,
enconpassed i according to Caim1

use of the co oun&
accor di fig t%“&h%sl AVBYRTBIE, 29818020 5 W&@FQ‘&I@"? 03 Sedivim BREPOSIAIG. S
and sol vat eﬁxaghiﬁé@@e 56t PbRRAG SR ha @sﬂé&ﬁg‘a@& hd Medidf

treatnment or pre- vention o ease nesi s 1s
inplicated.w@mtsﬁBMHmamhpﬂmksba$beanﬁaﬂenanglogene5|s is inplicated is
an ocyhar di sease, such as retinal vascul arisation, diabetic
retinopat hy, age- induced nacular degeneration and the |ike. The use

of conpound I I

25sal ts andﬁ‘]sé)(%j“tléhe ere or tﬁ'é’ gp%%grggt?r?doeﬁre ipgﬂ&g'&gl%i@réﬁp for
t he treat metagrants Ialsefv@hm dpe@tam ﬂkém%hﬁo@@@l@&&ﬁo&hé@n&ﬁ]r&s
within the scope of the present invention. npl es of such

i nf | ammat or YUiRkle Rinders gludr starey aalaing. é.‘latth'ﬁl sygars push afsifer
cont agh. der gRlhbleo o ABLEYF el PRIGSORRBRINI X Liud ARG RADCAREL RS

like. SO0 enco € conpounds o

and/ or physand egithetit yulsssrepicibés feabtampled agatidptregaddrtin epkodiom t he
preparation of a medicament for the treatnment or prevention of a

tyrosi ne ki AG¥EIe. faibexrarkyleshulgse.palystbylene alicshouarard aeedne like.
condi tion i I‘hé‘u{%gﬁ s uddh IIIIh Be 1iBs3 I ngrﬁ}s”%@‘ag s%di}n'ﬁl ik té&ﬂbw

effecti ve anoun a conpoun accor e’inv

adm ni st er estebrate, mbgkesammetealate newtiuef beryohtd, fs@dldfﬁ@tetat@%o'ﬂmﬂ
therap@utic amount varies according to the speCIflc di sease and can

be det er m neotige eRd tl@eh%enm%msm@graﬁt& neluge: withewoheing resfecteds or t .

thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

25 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 polyvinyl-

30 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture ¢an be granulated by weiting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose

3 or polymer matetials and pressing it through a sieve. As an alternative o

granulation, the powder mixture can be run through a tabletting machine,



The present invention al so enconpasses the use conmpounds of the for-
mul a | andPér208%958@| ogi cal |y acceptable salts and sol vatteS/ERIBG7E06156
for the 5 preparation of a nedicament fog;the treatnment or prevention
of retinal vas- cularisation. Methods for the treatnment or prevention
of ocul ar di seases, such as diabetic retinopathy and age-i nduced
macul ar degeneration, are |ikew se part 10of the invention. The use
for the treat gng lmmgs evest-uoifomf shapé.annieharg hiolesrage & fanthramiles.
rheumatoid arthritis, psoriasjs, contact dermatifis and del ayed

hyper sensi t i vilf'¢ GreBes RN %F‘sl'-\%ﬂpﬁteg@t ?fﬁlﬁ%é’% ﬁ{ﬁﬁ’ ICHCIh AHentate alis
bone pat hol ogi ; PO rAJohs

rickets, 15| i.&aﬁ%o&éﬂr?%ﬁ?gll%i?mﬁﬁ ?:ﬁ)e sco%gegpg?igﬁ%?%ﬁs%n%atspﬁgﬁ |lg§f.
The expr essi oifhétlybirzitag nkikiies és iheduyredsetl Kegivesablets dhgi donepslinds

refers o pathol ogjcal conditions that depend on the activity of one
or nore tyrosPREORINGBLDE Inygnfandiag decamnbned with adeeyfleying inert
indirectly pattiai i J i

variety of ceF%éﬂﬁ@?gggitg?lﬁ ?g%égei%@*e&rgmgag’régﬁﬁ? % gﬁfé(%@ﬁég?)g%thfnd
m gration andgrirfilatioendd dityi-gressiRystese A @asgsarehtdr whadud prodstiine layer
ki nase activity include proliferation of tunmour cells, pathol ogica
neovascul ari s&enYstinthat 2 shelies sealingdayeo atlayer olsvidad of petwner, matariahr

neovascypari sgl;Qn i ﬁgai ti t gpy i r
degener a? 25t ?h!rjl %a%lég% PE %‘{a‘?‘a’h@? p%fd? é?ﬁ%ﬁt ﬁgﬁg%ﬁg’% %@9%;8, 8 these
rheumat oi d ar tbafingssinaindet ttebé abk)to differentiatelbetvammpdiffatmt dbshhe units.
formula | can be adm nistered to patients for the 30treatnent of

cancer, in particular fast-growi ng tunmours. The invention thus

ohar mmceut i cal TisBis, SURBA R Hart e gt Syhup L8y gl fap b pre-
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use of conmpouBgspripatdd ubMighantoxie BftoRBRE FBRRI. IiRbkisidnaRlad be for-
derivatives, solvates and stereoi soners thereof, including mxtures
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medi canent for the treatnment of diseases which are influenced by
i nhi bition of forsMamke neerpasnintel Gormiuie gwestensardiongacehaginaionother
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pref eraBby selected fromthe group of tunmours of the |ung, squanous
epithelium the bl adder, the stomach, the kidneys, of head and neck,
t he oesophagusghetdesage upitéormuiationy fasiafal adrsinisitation eam, iftdasinedy be,
e b L MEnPLAALRn WiEdHaBATRE" Fhe 16 ARliat N Ea YHBRL bhepbSh M
such a way that the release is extended or retarded, such as, for example,
30 by coating or embedding of particulate material in polymers, wax and the

like.

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

large unilamellar vesictes and multilamellar vesicles. Liposomes can be
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| ung adengg I , small-cell lung carcinomas, pancreatic cancer,
glioblasﬁgﬁggghggﬁgn carci noma and breast carci noma. 3FGER289744E86| 5
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cancer for the pur
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such as fluoropyrimdines |iké 5-fludorouracil and t

ral titrexed,Pobstyeorietadasparianidppeerol abipatystiidend pridepolylesineslib-
20 i t abing); it tibiqti f | t h | i
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agents (for exanple vinca al kal oi dS, like vincristine, vinblastine,
vi ndesjme anwligdnelcassiohe madigamendifdsexample pelylattiaadds palytepsiipn:

. iegie ‘ L . ¥ e

b hoost do. anaeraArBhe adyhudox R A By 5, BBLBaRSEES, B BEgRt LS POl

canpt ot heci r&ihwrsxyp@#énséiﬁoﬂgwygﬁémgiaws 36 elcssliflsd SK&ﬁphﬁzaéhic block
d, 1 e etinide);

all-trans-retinoic acid, -Cis-refinoic acid and fenr

(ii)cyt ost atdopohtyesrs ©f hyduigels anti oestrogens (for exanpl e tanoxifen,

30torem fene, ral oxifene, drol oxifene and i odoxyfene), oestrogen

receptl,cebr downregul ators (for exanple fulvestrant), antiandrogens (for
b

exanpl'e bi cabndrzcdaticdl fofaiafiSns Al %Mba%ldﬁaﬁéu%rﬁmew%@m%ﬁt e,

LHRH ant agoni sts or LHRH agoni sts or exanpl e gosere euprorelin

and buser el ibg adBfisterpsbas nokepsndéntrplastanpios extereted; olosacentact with

" i oh. bi U v _ e .
aromatase | thé e'p}d%rrr?'us( ofthe recipient. Thus, for example, the active ingredient can

be delivered from the plaster by iontophoresis, as described in general
25 terms in Pharmaceutical Research, 3(6), 318 (1986).

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

30 pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical cintment or
cream. In the case of formulation to give an ointment, the active ingredient

35
can be employed either with a paraffinic or a water-miscible cream base.
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vor azol e ane) and inhibitors of 5a-reductase,
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of uroki nase pl asm nogen activator receptor function); (iv)
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i nhibitors, tyrosine seri ne/ t hreoni ne ki nase
inhibitors, for exanple inhibitors of the epidermal growth factor

famly (for ampl e E am |y tyrosi ne kinase jnhibitors, such
as11-( 3 chl oﬁ%lar}g?q%ge:ghff@ﬁw -‘?Dgr@ﬁﬁa%ﬂéié@wf@%%?w [ Soxy)
qui nazdl i n- 4-an L LN . . . af. . -
(2- met hoxyet H@%?g&g’%ﬂg %ﬁh %@ﬁﬁ% gtﬁeo!%ﬁ%?ﬁ(%ﬁgg %‘Eﬁ%ﬁn%m%e?\dé{}
6- aci - yl am dan - <iBtabld onmiet-inlpastiophemy bhudsSsomenhol | nopr opoxy) qui n
azolin 4 amine (C 1033) ), for exanple inhibitors of the

20pl atel et-derived gromh factor famly and for exanple inhibitors of

as those. whi d RS FCa Ry eREhe Sypb LR e RREI A AL P B
factor, 1 f or eampasstibeenyds, pestiay and andethhashed. cell growth factor

anti body bevaci zumab [ AvastinTml, conpounds such as 25t hose di scl osed
i n published international patent applications WD 97/22596, WD

ot her  mochani' S R BRtEI o UERond AeureRty PRy bR 08

function and smginizsdratiin)the 38avol ¥ itoflegegiengmagent s, such as
conbretastatin A4 and com pounds disclosed in international patent

appl i catg ons WO 99/02166, WO 00/ 40529, WD 00/41669, WO 01/92224, WO

those whi ch G FeaRie ognelkubhd AepEY e ndgh OBl st U I e
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(viii) gene therapy approaches, including, for exam%l_e, approaches
for repl acemsiEe, dpr exunpignin tenwegesichOR sigieasy whichgs adspinistared dmt

appr oaches.  0RA AT o SERT PhaT R BRer e TR R e A na5as
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Suitable formulations for administration as nasal spray or nose drops with

a liquid as carrier substance encompass active-ingradient sofutions in

water or oil.
25 '
Pharrnaceutical formulations adapted for administration by inhalation
encompass finely particulate dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-
30 flators.

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

formulations.
35



chenot herapy or radiotherapy, such as multi-drug resistance gene

therapy; @§hog/hi7%¢s | MMunot herapy approaches, incl udi nﬂﬁﬁf}%@@ﬁ@@%ﬁe’f
| 0

ex-vivo and 101 n-vivo approaches for increasing the

patient tumour cells, such as transfec?i on with cytokines, such as
interleukin 2, interleukin 4 or granul ocyte-nmacrophage col ony
stinmulating factor, approaches for decreasing T-cell anergy,

appr oaches ing . transfected .. nmun ells, 15such as . . L

E:yt okic ne; t Ei gﬁ@f‘g@?% lcgéfﬁfmlﬁ?tp%ﬁf@%e%&f RFLER glgqsrwalsgg.{lgmlrp@uﬁe
ransfecte apug diRD i Qﬁﬁh d iz bl pi C

ant i bodi es. aglﬁe meglti?!%arrgnétl S chS)m nglmgél eﬁ%@égg%ﬁgélgpg%l@?ylbut

not excl usi dehis, buGets, badtaniostatich@ndaohdesdsy ofeansef xtvctutre formuabl e

%ﬁ%}kﬁgf"&bﬁﬂsﬁa&%@%ﬁ?@{sﬂ e RTBBR R '_B%E@Le&ﬁi%%%‘a%%%!eﬁ%a' -
Mechl or oet hgﬁgg%ﬁ%té?gg? ﬁ%i@?ﬁggﬁg%@%%@%@?ﬁE%yacgﬁg?ﬁasneu%js-
agent s Ci spbatsion media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
10 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.
15
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,
formulations which are suitable for oral administration may comprise fla-

20
Vours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
25 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
amount of a compound according to the invention for the treatment of neo-
30 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
weighing 70 kg is usually between 70 and 700 mg, where this amount can
% be administered as a single dose per day or usually in a series of part-

doses (such as, for example, two, three, four, five or six) per day, so that
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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 abaove.

The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-

10 vates and stereoisomers thereof, including mixtures thereof in all ratios,
and at least one further medicament active ingredient.

The invention also relates to a set (kit) consisting of separate packs of
15 (a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and
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-
poules, each containing an effective amount of a compound of the formula
25 I and/or pharmaceutically usable derivatives, solvates and sterecisomers
thereof, including mixtures thereof in all ratios, _
and an effective amount of a further medicament active ingredient in dis-
solved or lyophilised form.

30
USE

The present compounds are suitable as pharmaceutical active ingredients

for mammals, especially for humans, in the treatment of tyrosine kinase-
35 induced diseases. These diseases include the proliferation of tumour cells,

pathological neovascularisation (or angiogenesis) which promotes the



WO 2008/ Q3 EP2007/ 0061A6 47 W). 2008/ 017361. PCT/ EP2007/ 006186
48 WD 2%@@%@%&1‘Pw EP2007/ 006186 49 A conbined t FEATHEHT/0BH 86
this type can be achieved with the ai d3®f sinultaneous, consecutive
or separate dispensing of the individual conponents of the treatnent.
Combi nation products of this type enploy the conpounds according to

the inventiagn. . 5Q ASSAYS The coppounds of the forpulg | described in
the exanpl eS"WLHS2 SQH”’HW% ﬁ&u%%@%ﬂ%ﬁﬁ%@& (Sbsiic sefinaRatiay.f ound

to have ki nagg-jhéivd k@ bMbii t he
literature a_%d coul d regg%a??%ESH%FgﬁPSr@rﬂ@?hg?ﬁ?ﬂéﬁ%@ﬁ@gﬁﬂg% {pfesgmlan
the art (seéls, flreursataipbehriBhandiitze filet). at, Cancer Res. 59:189-197;
Xin et at, J. Biol. Chem 274:9116-9121; Sheu et al., Anticancer Res.

18: 4435-4441; Ausprunk Sal., Day. Biol. 1038:237-248; G nbrone et

al ., J. Nat Irhe(RBE&H! ihﬁé{tiog?@nm%% thi %@éid’f‘t@é E@&gohﬂ%é’b%g @ for+

18: 538- 549). Measurenent I nase actrvit cordin
manuf act ur emuda dand/or pitysiokagically, aacpptaitie saltsabatl eglvatdicthefebf 3@6the Met

ki nase is expressed for th ur poses of protein production in insect
cell's (S _21Pp@aff#’%Pgé{B%‘%fﬁgmaﬁéf%é}é%UggEm%mter_rﬁrﬁyef&twfeﬁ%@eap_hi c
purificatio : : ﬂ%ﬁ ; nin
a 20bacul va’gﬁ%rrg%éragé@a @%'sjgﬂr%rﬁé‘% e tioﬁlgg‘%?%yth% el;/d’ljégﬁ c%faéﬁrgl
measufiBd ustaginamaousgeniall tedrt earshaamapeatinosys bEIE lyphate system,

scintillati st é&xégrich%mnae,tlg%%g asioéagrci%tom%l and ‘I]tjngoc];argingmg. Afurther
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas

15 and breast carcinoma.

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

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

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

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

30 sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
3 this method a therapeutically effective amount of a compound according to

the invention is administered to a sick mammal in need of such treatment.
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pl ates from P&&ISFUEMer (Cat. No. SMP200). The conponents of the

ki nase reacti ﬁ’f’edﬁ i ' : te._
The Met Ki nas@&gﬁggg ﬁl:e sur%ﬁlpgﬁ gﬁgr%%%hyud{@sﬁg%&ﬁié?@% dia
6:2: 5: 1), ar edticastndeathly endlade-indaced naciat eapenarttior, avctikewise part
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subst ances i iPfdhe santiop Ihe Use fepmeireatment as preyeionotiafiammatery
usi ng 150 pi 0 i ALt {426 ! ; her
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( Topcount ; i = El- A i S. the

i nhi bi tBr- m;geg)ﬁ]é;fggs r%gﬁrﬁ %%en.g&%ﬁry@ﬁdﬁ%gg%ﬁﬁg%%fh@'oxi mately in the

range 6000- 901k expresdiba "prasimedihag-maliced disesskby@resaditions" refers to
staurosporin in a final cgoncentratjon of 0.1 nmM The inhibitory
val ues (1050)Path@ogicabeandiians thatsapsadstherastivity §F are op srgrgdyEosine

reaction condj.tiQns : X . . . .
ubst ance. +o WAEEE TEESHE Kiesd® e Ll eRRRdr BHirk Py psicbgdin e sices
(final concenidl &tangdudtidivpativghysbf3bvar@iy of c8RRardR)vitaRS thadding phéitf-
ki nase/ZHubstrate m xture 1 n assay _buffer;.ﬁ(ﬁlo ng. of _enzyme/well, 50
ng of pAGLT/ vialign ssihasiamand seigrationsdifisantiations Bisaasesasseaciated
with tyrosine kinase activity include profiferation of fumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
25 tior1 and the like) and inflammation (psoriasis, rheumatoid arthritis and the

fike).

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

treatment of cancer, in particular fast-growing tumours.

30
The invention thus relatels to the use of compounds of the formula |, and
pharmaceutically usable derivatives, solvates and sterecisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
35

for the treatment of diseases in which the inhibition, regulation and/for

modulation of kinase signal transduction plays a role.
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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
15 Met kinase by the compounds according to Claim 1.

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

where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the

20 lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the cesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the ymphatic system, the
stomach and/or the larynx.

25
The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-
tomas, colon carcinoma and breast carcinoma.

30
Preference is furthermore given fo the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

35 kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.
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6- (3, 5-difl uorvﬁ@gmﬂdse%’mﬁéommm ferriuien adind¥e® hdfinistered in combi-
15yl ) benzy1l- 2H pyri dazi n-3-one ("Al") is carried out anal ogously to
the fol - | owi ngptssheite othermvvmt Fautieragentafinclagiiganticanbenagenisr e
added to a sol tlon

o (3.5 di 11 uor SDHERS PRISRAB P o RibeBean ASSH relgtesyp ARy FERHOvMABIS
of 3" (3-br omorg i SalBAFWin baock Rl porpeks of oahgg g b

accordange with W derski et al, Tetrahedron 55

12757-12770)

i gerl m of 1- rret hyI pyrrolidi none (NWP), and the

resul tant suspension is stirred at roomtenperature for 18 hours.
Water is 35added to the reaction mxture, the resultant precipitate

is filtered Of‘f‘pc?]‘é’ﬁﬁjc!%ﬂcéﬁ ir@aifﬁérﬁrde?iﬂgdqféréﬁ pay be applied as a sole therapy

6-(3,5-difiuoro

enyl)-243-(5-nethyl -1, 2,

oxadi azol - 3- ylomazmvoé\m—m;mddd@nltn-tﬁe unmp(dUAld Qf the irtargion| gonventional
yel I ow Sh? of yStuar!ggfy 5‘Sr|adic§%erapy or c?\emom?\grgap 0 8H gm%maf:)rtﬁer(z)a%tyamgy inciude

anal ogous
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y No®

one or more of the following categories of anti- tumour agents:

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

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

progesterones (for example megestrol acetate), aromatase inhibitors (for



Nare* and ure ES |

243- (5- 0%’@’5&4 oxadi azo(-3-yl ) benzy11- 6- PCT/EP2007/006186

(3,4, 5-tr| fI uor ophenyl) - 2H pyri dazi n- 3420ne 399 'H NVR (d6-DMS0): 6
[ppn] = 2.66 (s, 3H), 5.43 (s, 2H), 7.15 (d, J = 9.5 Hz, 1H), 7.57

(m 2H), 7.99 (m 3H), 805(bs 1H) 8.14 (d, J = 9.5 Hz, 1H "A3"

20|( SQSABeLL%Or OEF @# @%}g rq;_ 2 dﬁféogﬁq voAgzéie%n%dégmestane) and inhibi-
R
243- ( 5- Met hiiily 1, 2aderts adhictz wihitBt y4Poen 2l Invdision (gor examele metallo-
pyridin-3- ylro%emgge ik Zzltonrs?’llk%nr%arimas’tat and m%&?ors of urokinase plasmi-
5
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]), famesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
15 8- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N~(3-
ethynylphenyl)-6,7-to (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-
774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
20 platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;
(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
25 those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
campounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 function and angiostatin);
30 (i) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,
WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
(vii)  antisense therapies, for example those which are directed to the

35
targets listed above, such as ISIS 2503, an anti-Ras antisense;
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phenyl)-243-(5-methyl-1, 2, 4-oxad iazol - 3-yl )benzyl]-2H pyri dazi

n-3-0 ne

10

18

20

25

30

39

(vili)

gene therapy approaches, including, for example, approaches for

replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1

or BRCA2, GDEPT (gene-ditected enzyme pro-drug therapy) approaches,

such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme, and approaches for increasing patient tolerance to

chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and

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 transfecied immune cells,

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

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

bodies.

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

combingd with the compounds of the formula |.

iproplatin

Table 1. :

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

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

Roche)




370 ™ 6- (%
oxadi azol

If nyl phenyl 243-(5-nethyl-1, 2, 4-
(g)/% %enz ylj- ZIXI- psrl d)a/12| )n 3- om(a 423 }*/0 PCT/EP2007/006186
2008/ 017361PCT/ EP2007/ 006186 55 Nr 44t?1\N 11 N-N .
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
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Cyanomarpholinodoxo-

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase | Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide {Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- lpsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-167088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna} CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem

Pharmaceuticals)
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9.80 g (50. nmml) of

Hexelesul t ant preci Btﬁg@-/lgz filtered

3- (@axoSmithKline)
hyEFOt028bbot) | e as
B THEL (Cell

mml ) qrﬁe,tarpegtiby)l am ne are

IDN 5109 (Bayer)

epyrl da2| n-1-yl Hef%g@-, -
as atin {f} 5&86”0' andA32 199fEQ§§§E7§ and

LU 223651 (BASF)

10 Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai}
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
15 T 900607 (Tularik) PEG-Paciitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly}  !DN-5109 (Indena)
Vinflunine {Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma})
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
20 BMS 184476 (BMS) CA-4-prodrug (OXIGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin {Protarga) CA-4 (OXIiGENE)
Aromatase Aminoglutethimide Exemesian
inhibitors Letrozole Atamestan (BioMedicines)
95 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate FPemetrexed (EIi Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
30 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International}
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) O6-benzylguanine
Thymectacin (NewBiotics) (Paligent)
35

Edotreotid (Novartis)
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Retinoic acid re-
ceptor agonists

Fenretinide (Johnson &
Johnson)
LGD-1550 (Ligand)

Alitretinoin (Ligand)

25

30

35

Immunomodula-
tors

Interferon

Oncophage (Antigenics)
GMK (Progenics)
Adenocarcinoma vaccine
(Biomira)

CTP-37 (AVI BioPharma)
JRX-2 (Immuno-Rx)
PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL
Immuno)

Melanoma vaccine (CTL
immuna)

p21-RAS vaccine (Gem-

Vax)

Dexosome therapy (Ano-

sys)

Pentrix (Australian Cancer

Technology)
JSF-154 (Tragen)

Cancer vaccine (Intercell)

Norelin (Biostar)
BLP-25 (Biomira)
MGV (Progenics)
13-Alethin (Dovetail)
CLL-Thera (Vasogen)




hydr ochl ori de, ESI

464 and (via the BOC-protected conpound)
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hydr ochl os@legoshBizs#50. 25 Exanpl e 3 The preparati on of pCT/EP2007/006126
6- (3, 5-di fl uorophenyl) - 243- (5- et hyl am nop. 1, 2, 4- oxadi a-
30zol - 3-yl ) benzyli-2H pyri dazi n- 3-one (" y{ 1") and of

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

(345- (3-di rnet hyl am nopropyl am no) - 1, 2, 4- oxadi azol - 3-yl | benzy1} - 2H py

ridazi n- 3- on¢gGrAbRal ahé cal He8fo88ks anal 0gousTy FpedfigoddT T OW Ng
scheme VO 2005600 fithal PCT/ FEGRREEEPS8Grogths ©  MdtHYIBRRFIdSTIE N
agents Ethynyloestradiol Prednisoclone
chlorottianisene Aminoglutethimide
Idenestrol Leuprolide
5 Hydroxyprogesterone Gosere!ir_x
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestostierone Mitotan
10 Diethylstifbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed}) _
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
15 Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
20 inhibitors Leflunomide(Sugen/Phar-  CEP- 701 (Cephalon)
magcia) CEP-751 (Cephalon)
ZDI1839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci-  PKC412 (Novartis)
ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
25 Squalamine {Genaera) C225 (ImCione)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
30 GW2016 (GlaxoSmith-
Kline)
EKB-509 (Wyeth)
EKB-568 (Wyeth)
Various agents SR-27897 (CCK-A inhibi-  BCX-1777 (PNP inhibitor,
tor, Sanofi-Synthelabo) BioCryst)
35 Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfaceil)
Alvocidib (CDK inhibitor,  Galarubicin (RNA synthe-
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ISR 7OMINY 55366Rist, 2RitdRimab (CD20 antibody,
Sanofi-Synthelabo) Genentech)

CCI-779 (mTOR kinase Gemtuzumab {CD33
inhibitor, Wyeth) antibody, Wyeth Ayerst)
Exisulind (PDE-V inhibitor, PG2 (haematopoiesis

Cell Pathways) promoter, Pharmagenesis)
CP-461 (PDE-V inhibitor,  Immunol™ ({triclosan

Cell Pathways) mouthwash, Endo)
AG-2037 (GART inhibitor, Triacetyluridine (uridine
Pfizer) prodrug, Wellstat)
WX-UK1 (plasminogen 8N-4071 (sarcoma agent,
activator inhibitor, Wilex)  Signature BioScience)
PBI-1402 (PMN stimulant, TransMID-107™

ProMetic LifeSciences) (immunotoxin, KS
Bortezomib (proteasome  Biomedix)

inhibitor, Millennium) PCK-3145 (apoptosis
SRL-172 (T-cell stimulant, promoter, Procyon)

SR Pharma) Doranidazole (apoptosis
TLK-286 (glutathione-S promoter, Pola)
transferase inhibitor, Telik) CHS-828 (cytotoxic agent,
PT-100 (growth factor Leo)

agonist, Point Therapeu-  Trans-retinic acid

tics) (differentiator, NIH)
Midostaurin (PKC inhibitor, MX6 (apoptosis promoter,
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oXx0- 6H pyridazi n-1-yl net hyl ] - N- hydr oxybenzam dine in 2.6 g of
trichloroacetic acid is heated to 85C w stirring. 2.23 g (12.0
mol ) of trichloro- 20acetyl chloride are added dropw se, and the

m xture is stirred at 94C for 18 hours. The reaction mxture is

A

all owed to cdo

The agueous phase is extrac

The conbi ned
hydr ogencar bg
The resi due,

filtered of f

6- (3, 5-difl ug
(5-trichloron
as col ourl esg

or gani ¢ phases

and 1s part|Nb9gg%%£etmeen vat er

BR a4
nate sol ution, Ea?’e. @ t%%mi um sul
a slowy cryst Asti {8PBPIOSIS Os¢ j r r
with suction anides &yeriHeyacuo:
)r opheny1) - 243- | SDX-101 (apoptosis pro-

ESI

. —qRAXEEYT acetate.

el A
ﬁ?@?i%{?

OGjckth (RRoP

promoter, Bioniche)

Bieglogy)
Siind

Ro-31-7453 (apoptosis

rethyl-1, 2, 4- oxadicdeoSadmedbgnzyl | - 21 ptemptérdaa iRochedne

crystals;

car bonat e ang

245 mg of N,

¢8fatotth fa

; pSSsiEPrd<2. Mostaflicln Qipopiess um
HoteMeiHBERhER) hY! en%ﬁawpﬂé%%g?q

"to a solutio

of

967

g (200 Tmot)—of

6- (3, 5-di fluorophenyl)-243-(5-trichloronethyl -1, 2, 4- oxadi azol - 3-y1) -
- 35benzyl k2H-py+idaztrn=3=oneTn 4 m" of DMF,” and the m xture is
stirred over- night at roomtenperature. Water is added to the
reaction ni XA ep@binEtere@are o titiatypepcarchpiachisved with theesid @f sirhulig-t h
sucti on, i

dried in vacuo and chronetographed a.sil.ic el col ym
wi th di chl ormeneshepksensiiie 0bseparate G@P@ﬂsrﬁﬁé’%gﬁﬁ%mﬁlﬁﬁg‘r@m’}@% of

fractions ar vapor a : i [ '

nydr ochl or | dBedeege0t LaeAPaI Aresfres dEis vRRRHRbathe Bbmpolids

6- (3, 5- di f| ugrQpiNAGYE Inink3Afior.3- di met hyl ami nopr opyl ani no) - 1, 2, 4- oxad
i azol - 3-yl ] benzyl1-2H pyri dazi n- 3- one hydrochl ori de as col ourl ess
crystals; ESI 467. An anal ogous procedure gives the conpounds

6- (3, 5-di fl uorophenyl)-2-{3-[5-(2-di net hyl am noet hyl am no) - 1, 2, 4- oxad
i azol - 3- Abenzyl | - 2H pyri dazi n- 3-one ("A27"), ES! 453; (via the
BOC- pr ot ect ed conpound)

6- (3, 5-di fl uorophenyl)-2-{3[5-(pi peridin-4-ylam no)-1, 2, 4- oxadi azol -3
-y1l] - benzyl}-2H pyridazin-3-one ("A42") 20 25hydr ochl ori de, ES1
465; 2-{3-[5-(1 -nethyl pi peridin-4-ylami no)-1

, 2, 4- oxadi azol - 3-yl ] benzyl }-6-(3, 4, 5-
trifluorophenyl)-2H pyridazi n-3-one ("A43")



35hydrochl oride, ESI 497. 63 Exanple 5 The preparation of
6-(3,5-dif | ) - 243- ( 5- met hyl oxazol - 2- yObenzyl j 52 | |
YRR PR

-one ("Al3 O, is carried out anal ogously to the

schene The final step is carrdkd out in accordance with A S.
K. Hashm et al., 300rg. Lett. 2004, Vol. 6, 4391-4394. The foll ow ng
conpounds are obtai ned anal ogously WD 2008/ 017361PCT/ EP2007/ 006186
64 No. Nane aﬂgéarYsstructure ESI " A32" so NNilo, 380 "A33"

The compounds of the formula | described in the examples were tesied by
the assays described below and were found to have kinase inhibitory

S activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anficancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.

10 38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

leasurement of Met kinase activity

15 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

20 baculovirus expression vector,

The kinase activity can be measured using various avaitable measurement
systems, In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (*2P-ATP, ¥*P-ATP). In the

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

25

signal, or none at all, can be detected. Furthermore, homogeneous time-
30 resolved fluoroescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-

ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).
Other non-radioactive ELISA assay methods use specific phospho anti-
35 bodies (phospho-ABs). The phospho-antibody only binds the phosphor-

ylated substrate. This binding can be detected by chemiluminescence



0 CI "£2l WFagoBdarer - - - 378 11-1-NWR (d6-DVBO): 6 [ ppbrikedecifbodifs
J = 1Hz, 3H), 5.42 (s, 2H), 6.98 (q, J = 1Hz, 1H), 7.13 (d, J = 10
Hz, 1H), 7.51 (m 4H), 7.86 (m 2H), 7.95 (s, 1H), 7.97 (s, 1H), 8.13
(d, J = 10 Hz, 1H) "A44" IINN |ik 39851 Exanpl e 6 The preparation of
6- (3, 5-di fl uorophenyl)-243-(3-net hyl -1, 2, 4- oxadi azol - 5-

e Tol | ow nitobelme-oReREidarbriueda StbBe Ris A0, 20827 Rk, ©

added to a suppandin of 222 ng (3.00 nmmol) of N hydroxyacetam di ne
in 6 mMm of DM, and the m xture is stirred for 1 hour. 356 ng (1.00
mol ) of nethyl 313-(3,5-difluoro-

15phenyl) - 6- - ' i hyl i benzoate are then added, and
t he m'>gure Plaspiatd éﬂl‘ f N/!e]tkr{efg‘é rature for 18 hours. The reaction

mxture is pamdteboplatbdeiercsr ehell Rushpiheh beamichsaes fide Mrkani ¢
phase is dried over sodiumsulfate, evaporated and purified by
preparative HEmer(Cat. No. SMP200}. The components of the kinase reaction

hpyt - dazi eSoRRET BERI A bR bl it S SRS R Up e RN, 7
25 substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
10 room temperature with radioactively labelled *P-ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 pi of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
15 suction, and the wells are washed three times with 200 pl of 0.9% NaCi
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).
The full value used is the inhibitor-free kinase reaction. This should be
20 approximately in the range 6000-9000 cpm. The pharmacological zeto
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-

tory values (1C50) are determined using the RS1_MTS program.

25 Kinase reaction conditions per well:
30 ul of assay buffer
10 wl of substance to be tested in assay buffer with 10% of DMSO
10 il of ATP (final concentration 1 uM cold, 0.35 uCi of *P-ATP)
30 50 pl of Met kinase/substrate mixture in assay buffer;
{10 ng of enzyme/well, 50 ng of pAGLT/well}

Solutions used:
- Assay buffer:

50 mM HEPES
3 mM magnesium chloride

35



The prepyatdod ‘
6- (3, 5-di fﬁuor@%ﬁenyl) 2-43- (5-0x0- 4, 5-di hydro- 1,3, 4. ' CTEPROTA06IES

oxadi azol - 2- yQoenzyl k2H pyri dazi n- 3-one ("Al5") is carried out

anal ogously to the follow ng schene: 3 66 7.11.50 g (10 nmol) of

hydrazi ne hydrate are added to a suspen- sion of 1.07 g (3.0 nmol) of
met hyl 3-[3-(3, 5 d|quoro 1) 6- 0X0-61- 1-

pyri dazi n-1- ylnegﬁggk ?YFQ?é#?ture of 10 m of ethanol and 4

m of dinethyl |Wﬁﬁgaﬂﬂ§ HfQire is stirred at 70C for 40

hours. Water is édﬁﬁhdimoﬁﬁ@ﬂﬂéﬁﬂjdon nm xture. The resultant

precipitate is pH £&relodid sl tding sodivomhydvesited with water and dried

in vacuo. The crude product is recrystallised from 2-propanol:

3-(3- 3,5-CI1quoropheny1) 6-

0x0- 6F pyri dazi n- & ﬁ?gh]benzohydra2|de as colourless crystals;

ESI 357. 7.2A solutl of 131 ng (0.65 mmol ) of trichloromethyl chloro

formate in 3 n166ﬁnm1ﬁmmﬁexi¢(ﬁﬁméd to a suspension of 178 nmg (0.50

mol ) of 313-(3,5- difiuorophenyl)-6-oxo-6H pyridazin-1-yl nmethyl |

benzohydrazide in 1 nil of dioxane, and the m xture is heated at the

boil for 4 hours. 3B1ﬁﬁfe¢§érkﬂ@,¥p'%ure is allowed to cool, and water

i s added. The resultant preci pi is filtered off with suction,

washedOwi t h wat er Matdiiisee Wpstate, CasiNwie1 4-526 hseERtiogg/aphadssut, a
silica gel colum w th dichloronethanei nethanol, giving W

2008/ 017361 Pt ¥ /mg6186 67

Syi1 2 pyF dap R AR By O Bt bur kil bl o dp TS EST 253! "
Exanpl e 8 The preparation of
6- (3, 5-di fl uoropheny1l) - 2- {345- ( 2- nor phol i n-4-yl - et hyl am no) -1, 3, 4- oxa
di azoh52- yl benegyand- oy ell mriﬁraiul@?@re indieated is° G anrthedolawing ex-
ﬁp ?-ngous' Yol Oplésh e’cfor%l/én {onad wor up mean%o%/al 'n% %%ngenecessary,?he
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 sebaratad, the organic phase is
20 dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethy! acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impact ionisation) M”
25 FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)Y".
30
Retention time R; {min] : determination carried out using HPLC

Column:  Chromolith SpeedROD, 50 x 4.6 mm? (Order No.
1.51450.0001) from Merck

35 Gradient: 5.0 min, t =0 min, A:B=95:5,t=4.4 min: A:B = 25:75
t=45minto t=5.0 min: A:B=0:100



68 8. 1142 E | ) of 4-(2-isothiocyanatoethyl) nor
added to a su"sgeﬁglﬁ%nrroof 287 mg (0.80 mmol) of 343-(3, 5%%8@60%61%6

5phenyl) - 6- oxo- 6H pyri dazi n- 1-yl net hyl i benzohydrazide in 3 m of di-
chl oronet hane, and the m xture is stif3ed at 60C for 24 hours. The
reaction m xture is evapor at ed:

N - (4- nor phol at hi o- carbonyl) - 3-[3-(3, 5-di fl uorophenyl
) - 6- 0X0- 61- 1 r:‘gﬁ(s@lr'ﬂ[\'s?FIyI]benzo hydr azi de as yel l owi sh oil;

ESI 529. 10 @@eﬁ{m \;Jgte(rq.guﬂr {JTHP'W: q fﬁ%&?é&fe‘ﬁé:'ddd acet ate are added
to a solution of 260 ')A

N - (4- rmrphoIE}uem&lzmmgmaﬂEH& BB%:afBﬁhyl) 343-

(3, 5-difluorqphenyl)-6-0x0-61-1-pyridazi n-1-yl met hyl Thenzohydr azi de
in 2 mg 150f %V%Héﬁh' 2gﬁd“\f‘he reaction mxture is stirred at 80C for
1.5 hOLﬁ’S The reaction mxture is filtered through kiesel guhr, and
the filtrate is evaporated. The residue is chromatographed on a
silica gel chhﬁmyﬁdazmaiiSSManoﬁEtdh@DmmfmiytdvaéableJ wert gendraily
product is convert d into the 20?}% OC% oride in_ﬁ 5mM of 0.1 N
hydr ochl ori ¢ ;g@p%re An ’ECBP gwit oates, A. McKillop, Synthesis,

di f1 uor ophenyhlys 46 2- nor phol i n-4-yl et hyl am no) - 1, 3, 4- oxadi azol - 2
-Abenzyll 2H- yri ga2| n-3-one hydrochloride as slightly yellow sh
crystal® ES| 495 25Exanpl e 9 The preparation of

6- (3, 5-di fl uar ophenyl) - 2-[ 3- (5- oxo- 4, 5-di hydro-1, 2, 4-

oxadi azol - 3- 1- 2H pyridazin-3-one ("M/") is carried out

anal o30gously to the followi ng schene 1;70

20081017361PCT/ EP2007/ 006186 69 2.37 g (30.0 mmol ) of pyridine and
1199 ( 11( 0 Tineobiepatatieiyf6- @]B@ﬂﬂﬁorbph@f@tl)%zqs%aﬂ@tﬁglf 1,2, R0%8diELdIB

O g n

f1 uor opfigeny 1)yJ)éaa&361 éﬁw&daamﬁn@ (y%éﬂ%(}q?ﬂ“ﬁﬁiwmig@@éﬁlﬁmth@ - i n
520 m of Dl}@wmgrg% %Hfﬁmxture is stirred at 80C for 18 hours and at
100C for 24 hou E‘ of 1 N hydrochloric acid and water are added

to the reaction m xture. Ssul tant precipitate is filtered off

LA
w th suction, washed w t h watjer and dri n vacua The crude product
is re- 1OCrystaI | Rg [ 4bor opengl ; N Cs,CO,

6- (3, 5-di fl uor ophen
hydr o- b2, 4- oxadi azo
col ourless crystals;

5-o0xp-4,5 { N ———
‘ beenzyI] 2H pyrldasz -one ("/gk#") as
ES’> 383. Exanple 10

= G
F > N N
N N
D
25 S|
F ||A1 1id

163 mg (0.50 mmof) of caesium carbonate are added 1o a solution of
104 mg (0.50 mmol) of 6-(3,5-difluorophenyl}-2H-pyridazin-3-one and

30 127 mg (0.50 mmol) of 3-(3-bromomethylphenyi}-5-methyl-1,2,4-oxadia-
zole (prepared in accordance with W. W. K. R. Mederski et al, Tetrahedron
55, 1999, 12757-12770) in 1 ml of 1-methylpyrrolidinone (NMP), and the
resuliant suspension is stirred at room temperature for 18 hours. Water is
35 added to the reaction mixture, the resultant precipitate is filtered off,

washed with water and dried: 6-(3,5-difiuorophenyl)-2-[3-(b~-methyl-1,2,4-



The preparation
6- (3, 5- duWP&@ﬂs@bﬁéhy)) 243- (5- t hi oxo- 4, 5-di hydr o1, 2, 4- oREHERZ W 0663186,
nzyl]-2/1-pyridazi n-3-one ("Al18") and of
6- (3, 5-di fl uorophenyl) - 2- 1345- ( 3- di mefshyl am nopropyl sul fanyl)-1, 2, 4-0

xadi azol -

3- Abenzyl)-2H pyridazin-3-one ("A 19")
anal ogously to the follow n
(1. 49 ol ) eRdiazel-Chilhany

1, 8-di azabi

ng (1.00 nm(;l
5dazi n- 1-yl met hyl | - N- hydr oxybenzam dine in 8 nl of acetonitrile,
the mxture is stirred at

Hs! Bt ay:

schene hydr ochl ori de

(3,5-difluor ophenyl) 6- oxo- 6H pyri -

roomtenperature for 18 hours.

1

is carried out
e > 70 10. 1274 ny
-pitidediadodre £id "bos slightlyyadiowistonysof

O] undec-7-ene are added to a suspension of 356

an
6 nm of

wat er are addeifoilomingecompotinds ang wbtaired ahalogouslyt hen neutral i sed

usi ng 2

N hydrochl oric acid,
off with suction and dried in vacuo.

The crude pr oduct is

the resultant precipitate is filtered

recrystallige rofn Z- pr opanol

10pheny0- 24 3- ?g-'t 0X0-4, 5-di hv %n%ﬁoﬁ‘s@{la |azoI 3- vyl )benzyFP—IZH-

ri- dazin-34ofig2{" Al &-3- e&wmmm P elsexatigaslad-ghibdrtyl}aB9. {10. 20972

(0.42 mmol ) {of cae$ium farbonate and 67@2{3 15&0 42 mmol ) o

(3-chl oropr gpyl ) di fret hy SnroiRiuaihesy ) d-ayd %B‘@do'ﬂ% a spol uti on of
140 ngi( 0. 35Ot

t hi oxo- 4, 5- di hydr o} 1 mHﬁW & o1’ 3- n; yp §7r5%3azi n-3-one i

1 mM of DW, and t

ture for 5 ¢

lays. W

Nes, rASIITL BB, SUS BEMBiZOMH), 57 5V i, 981)a¥.90 om t enper

d

nter i's added to the reaction m xture.

resul tant 20 preci himabl)i 8.06i(bset Bl &14 (dnti=¢hd blratlbigr aphied on a
silica 96| (UI“ SFA] m
product is comVert ed vhro’ t HERGHY Fiogaetitge4-eds . 1
hydrocfy ori ¢ acid {n 2-proppag) benzyl]—ZH— yndazm»3~one
6- (3, 5-di fl Uorophenyl) - 2- {345- (3 di net hyl'am nopropyl sul fany1)-1, 2,
250xadi azol - 3"l bérBjd-Fhrthopyeny x2HA-(3-roathyhi (i dchbdiazde |( " AB83) ds
col - ourless crystals; ESI 484, The preparation of
6- (3, 5-di f | {ior ophefy1) - 2- {ﬁgo?ﬁnﬁ&%'lpﬁf'é@@&?"ﬁn?
yl)-1, 2, 4- oxadgazot= T w20 anu 37 5-
di fl uoro ph en{}\?) Y - {f?{%bﬁétﬁ g%ap%g%géinbeﬁw Bg yl) - 3géoxa
iazo Iz, 3534yl ]benzyl)-21- 1p5ajd‘m@ayi+zﬂ.§yﬂagz;(1 aﬁaﬁe) IS carrl ed out
anal og%:hsly to the o
- NS
/ \ \ 0 \ N
N== N—N
25
"A6" | 6-(3-Chlorophenyi)-2-[3-(5-methyl-1,2,4-oxadiazol- 379
3-yvhbenzyl]-2H-pyridazin-3-one
"AT" | 8~{3-Cyanophenyi}-2-[3-(5-methyl-1,2,4-oxadiazol- 370
3-yl)benzyl}-2H-pyridazin-3-one
30 "A8" | 6-(4-Cyanophenyl)-2-[3-(5-methyl-1,2,4-oxadlazol- 370
3-yhbenzyl]-2H-pyridazin-3-one
"AQ" 6-(4-Methylsulfonylphenyl)-2-[3-(5-methyl-1,2,4- 423

oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one

d

py
g

n
a-

d

35



f ol | oW ng viss brwse173RICTPEP2007/ 006186 71 N CIHN N 1 O N- Oyl dosiss
20100 ng (1.00 mmol ) of 1-nmethyl pi perazine are added to a sol ution of

242 ng (0. 50

nmmol ) of 6-(3,5-difluorophenyl)-243-(5-trichloronethyl-

1, 2, 4- oxadi azol - 3-yQbenzyl ) - 2H pyri daZ n-3-one in 1 m of THF, and

the m xture i

s stirred at room tenperature for 18 hours. The reaction

mxture is e
6-(3,5-di-

25f | uor ophem(l) 2- ( 345-(4- (£t
- benzyl}-2H: pyri dagi n- 3- one X

465) and

6- (3, 5-di fl uprophenyl) - 2-(345-(4-net hyl pip

oxadi azpl - 3-

ap@isat pdand seNpar ated by preparat @/(,r HPLC Vi g

\ 1 2, 4- oxadilazol - 3-y1]

% col ourlessjoil (ESI
ne- 1-carbonyl)-1, 2, 44
IThenzyI) 2H-pyridazin 3- one ( AS'] ) fornate as

Lo WlLe Yo WY 4

col ourl ess 30

3H), 2.35 (mzsgﬁ'g? PR R R ST e e P e S

J = 9.5 H,
7.5 Hz, 1H),

'réz( 3H. 7.997

37 (tdxadﬂélzcﬁ 395! j%nzgl?“?ﬁ"gw;?azé%?bﬁfe?86(1)8(} st 1

8.15 (s, 1H,
2008/ 017361P

HCOO), 8.17 (d, J = 9.5 Hz, 1H), 10.05 (bs, 111). WO
~w5mewumm£@zzﬂ%ﬁnnnwnacmmmmM»m¢4mum%¢

anal OgQ'l(I)S| y

LN >4 mum b~ A Yoo Tt oo

15

20

25
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Example 2

The preparation of 6~(3,5-difluorophenyl}-2-[3-(5-dimethylaminomethyl-
1,2,4~-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one ("A10") is carried out

analogously to the following scheme



No. Nanme and/or structure ESI "A22" 0/ .11 41INH N-O NTh
hydr ochl ori de 495 "A23" 101 VN 411 N-ON-N_Nro 523 "A28"

56

CSZCO

A0
Py SN \JJ:::l\\
%, -N
= \/©\ N N
F
_NHOHXHCI
S

ethnno!/UMSO

HO ﬂ/ 20 ]

EDCI/HOBE
DMF
\ .
Burgess reagent N—'
THE N‘O

F HA»’ 013

2.1 16.3 g (50.0 mmol) of caesium carbonate are added fo a solution
of 10.4 g (50.0 mmol) of 6-(3.5-di-flucrophenyl}-2H-pyridazin-3-one and
8.80 g (560. mmol) of 3-(bromomethyl)_benzonitrile in 100 mi of DMF,
and the resultant suspension is stirred at room temperature for 18
hours. The reaction mixture is poured into water, the resultant
precipitate is filtered off with suction, washed with water and dried: 3-[3-
(3,5-difluorophenyl)-6-oxo-8H-pyridazin-1-ylmethyllbenzonitrile as
colourless crystals; ESI 324,

22 521 g (75.0 mmol) of hydroxylammonium chioride and 7.59 ¢
(75.0 mmol) of triethylamine are added to a suspension of 4.85 g (15.0
mmol) of 3-[3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyll-
benzonitrile in a mixiure of 10 mi of ethanol and 3 ml of DMSO, and the



110 wo 200800893  40.... ci O Nr I, - -N\__ jR.NeQo 006186
Exanple 12

57

mixture is stirred at room temperature for 70 hours. The reaction mixture
is poured into water, the resultant precipitate is fittered off with suction,
washed with water and dried: 3-[3-(3,5-difluorophenyl}-6-oxo-6H-pyri-
dazin-1-yimethyl]-N-hydroxybenzamidine as colourless crystals; ES}
357.

2.3 125 mg (0.65 mmol} of N-(3-dimethylaminopropyl)-N'-ethylcarbo-
diimide hydrochloride (EDC1) and 76.8 mg (0.50 mmof) of 1-hydroxy-
10 benzotriazole hydrate (HOBt) are added to a solution of 56.7 mg
(0.505 mmol) of dimethylaminoacetic acid in 2 mi of DMF, and the reac-
tion solution is stirred at room temperature for 15 minutes. 178 mg
(0.50 mmol) of 3-{3~(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl}-
15 N-hydroxybenzamidine are then added, and the reaction mixture is
stirred at room temperature for 3 hours. Water is added to the reaction
mixture, during which a gradually crystallising precipitate deposits: 3-[3-
(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyi]-N-(dimethylamino-
20 acetyloxy)benzamidine as yellowish crystals; ESt 442.
2.4 A solution of 150 mg (0.34 mmol) of 3-[3-(3,5-diflucrophenyl)-6-oxo-
6H-pyridazin-1-yimethyl}-N-(dimethylamineacetyloxy)benzamidine and
105 mg (1.3 mmol) of (methoxycarbonylsulfamoytjtriethylammonium
25 betaine (Burgess reagent) in 1 ml of THF is stirred at 80°C for 18 hours.
The reaction mixture is partitioned between saturated sodium hydrogen-
carbonate solution and dichloromethane. The organic phase is dried over
sodium sulfate and evaporated. The crystalline residue is digested with
30 tert-butyl methyl ether, filtered off with suction, and the residue is dried in
vacuo. This material is dissolved in 4 ml of a 0.1 M solution of hydrogen
chioride in 2-propanocl with warming, and tert-butyl methyl ether is added.
The resultant precipitate is filtered off with suction, washed with iert-butyl

35 methyl ether and dried in vacuo: 6-(3,5-diftuorophenyl)-2-[3-(5-dimethyi-



An al t er ngito Rs/pi7epar ati on of _ _ PCT/EP2007/0061856
6- (3, 5-di fl uorophenyl) - 2- 1345- (4- net hyl pi perazi n-1-y1)-1, 2, 4- oxadi azo
| -3-ylibenzyl}-2H pyridazin-3-one ("A20") 35is carried out

anal ogously to the follow ng schene % 2008/ 017361PCT/ EP2007/ 006186
73 5 HN 10 THF hydrochl oride 12.1316 ng (4.00 nmol ) of
pyri di ne and ;8% . r fi. e, chlarde ed to a
suspensi on ofa %@%%Hﬁg(’}‘gg%dh&éfz %%RE%:QH b W&H;ﬁ% (%&hm

6- (3, 5- di f | uehiopiden(yA) 6"343-dfouriessdristdish Edl ek24, 2, 4- oxadi azol - 3-y1) -
benzyl ] -2H pyri dazin-3-one in 4 m of dichloromethane, and the
reaction solution is stirred overnight at roomtenperature. The
reacti on m Xtaur.e.d LLE: wi t h di chl or onet hane.
The organic %ir]'\afnedI?%@.ﬁs??@&%@vﬁ&glgg?I&%éémﬁpgfngsand evapor at ed:

243- (5-chl oro- 1, 2, 4- oxadi azol - 3-yOobenzyl ] - 6- (3, 5-di fl uor ophenyl)-2Hp
yridazin-3-one _as brown oil (ESI 401), which is enployed in the

fol |l ow ng reaéton wit hout further purification. 12.2140 ng (1.40
mol ) of 1-nethyl pi perazine.aresadded to a solu- tion of 450 ny
(about 0.7 mmol) of crude

243- (5-chloro-1, % 4- gxadi [ _ di f | uor ophenyl ) - 2H py
ridazig-3-one in 3 ] " fs syLrred overni ght at
room t Rperature. rtiti oned between

di chl oronet hane and “s&furated sodi um hydrogencalbonate sol ution. The
organi c phase is dried over sodium sul fate evaporated, and the
residue is chromatographed on a silica gel colum wth )

di chl or onet hane / t ha el uent. The product is converted into

t he hydr ochl gy&@é’h[ﬁﬁdﬁg%‘%ﬁ %?GUO. 1 N hydrochloric acid in 2-

pr opanol :

6- (3, 548i f | uor opheny1) - 2-{345- (4- net hyl pi perazi n-111)-1,2,4- 74
(via the BOC-protected compound)

IIA41 11}

NH
R /OL
20 = Ny

hydrochloride, ESI 450,
25

Example 3

The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-ethylamino-1,2,4-oxadia-
30 zol-3-yl)benzyl}-2H-pyridazin-3-one ("A11") and of 6-(3,5-difluorophenyi)-2-

{3-[6-(3-dimethylaminopropylamino)-1,2,4-oxadiazoi-3-yljbenzyl}-2 H-pyri-

dazin-3-one ("A12") is carried out analogously to the following scheme

35



oxadi dzol - ¥yohdenzal | - 2H pyri dazi n- 3- one hydrochl oride (! "
“yel l owi sh cryst al Q;ZMESI 465, 1H NMVR (d5-DVS0): 6 [ ppni =&"z’é§%§?@“%“
3H), 3.22 (b, 2H), 3.49 (b, 2H), 3.62 (b, 2H), 4.18 (b, 2)1), 5.42
(s, 2)1), 7.13 (d, J = 9.5 Hz, 1H), 75®6 (it, J1 =9 Hz, J2 = 2 Hz,
1)1), 7.52 (t, J =7.5 Hz, 1H), 7.57 (d, J = 7.5 Hz, 1H, 7.65(m
2H), 7.85 (d, J = 7.5 7.99 (bs, 1H), 8.15 (d, J 9.5 Hz,

1H), 10.79 (bs, 1H). N ng corrpounds are obtai ned anal ogousl y
. Name andFep-s{rtr RS @8t le NN L, . -N N-OV-"
---1i 465 "A29" JON--- " hydr ochld7 i 0é T
F
5
NGO
F \N/N\/Q(NHZ "1 J
N\O/J\N/\/\\N/
10 F H [
Burgess reagent THE
1 ¢ 0
5 F \N N
JJ’ |
F qu 4" 'B__
~0
"A12"
20
125 mg (0.65 mmol} of N-(3-dimethylaminopropyl}-N'-ethylcarbodiimide
hydrochloride (EDCI) are added to a solution of 178 mg (0.50 mmol) of
o5 3-[3-(3,5-difluorophenyi}-6-oxo-6H-pyridazin-1-yimethyl}-N-hydroxybenz-
amidine in 2 mi of DMF, and the mixture is stirred at room temperature
for 18 hours. The reaction mixture is partitioned between saturated
sodium hydrogencarbonate solution and dichloromethane, The organic
phase is dried over sodium sulfate and evaporated, giving the adduct of
30 EDCI onto the hydroxyamidine derivative as yellow oil (ESI 512). This
material is, without further purification, dissolved in 2 ml of THF, 118 mg
(0.50 mmol) of (methoxycarbonylsulfamoyl)triethylammonium betaine
(Burgess reagent) are added, and the mixture is stirred at 60°C for three
35 hours. The reaction mixture is evaporated, and the residue is separated

by preparative HPLC, giving 6-(3,5-diflucrophenyl)-2-[3-(5-ethylamino-



463 , , A3O0xyo 26bshhMNf tH \N N---0 hydrochloride 479 75 pAeEpro070dh&
N 481

60

1,2,4-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one as colourless crystals
(ESI 410) and 6~(3,5-diflucrophenyl}-2-{3-[5-(3-dimethylaminopropyi-
amino)-1,2,4-oxadiazol-3-yllbenzyl}-2H-pyridazin-3-one (ES| 467). The
latter is converted into the hydrochloride by dissolution in 1 N hydro-

chloric acid and iyophilisation.

"A11" "H-NMR (de-DMSOY}: & [ppm] = 1.17 {t, J = 7 Hz, 3H), 3.33 (quin-
tet, J = 7 Hz, 2H), 5.43 (s, 2H), 7.14 (d, J = 9.5 Hz, 1H), 7.36 (tt, J; =

10 9 Hz, Jp =2 Hz, 1H), 749 (t, J = 7.5 Hz, 1H), 7.54 (d, J = 7.5 Hz, 1H),
7.66 (m, 2H), 7.82 (d, J = 7.5 Hz, 1H), 7.95 (bs, 1H), 8.15 (d, J = 9.5 Hz,
1H), 8.42 (t, J = 5 Hz, 1H).

45 "A12% H-NMR (de-DMSO): & [ppm] = 1.97 (m, 2H), 2.76 (d, J = 4 Hz,
BH), 3.12 (M, 2H), 3.39 (q, J = 6.5 Hz, 2H), 5.42 (s, 2H), 7.14 (d, J =
9.5 Hz, 1H), 7.36 (1, J1 = 9 Hz, Jo = 2 Hz, 1H), 7.50 (¢, J = 7.5 Hz, 1H),
7.55(d, J = 7.5 Hz, 1H), 7.65 (m, 2H), 7.83 (d, J = 7.5 Hz, 1H), 7.94 (bs,
1H), 8.16 (d, J = 9.5 Hz, 1H), 8.56 (t, J = 5 Hz, 1H), 9.96 (bs, 1H).

20

Example 4

Alternatively, "A12" can be prepared analogously to the following scheme:
25
30

35



N-6 -hydrgehloride " A45" 452 4l Y pemeraovmesiss

61
0
0
. o
F SN NH, Ci Cl
|,
R & Cl
OH
5 F
g \Oﬁ)\r
F 2, N N Cl
N ' R Ci
N-g ¢
F
10 | 0 N
HZN/\//\N/ F < N /__/, N
| N’ N
. NHO H
Cs,CO,/DMF F "At2"
15

4.1 A suspension of 1.42 g (4.0 mmol) of 3-[3-(3,5-difluorophenyl)-6-
oxo-6H-pyridazin-1-yimethy!}-N-hydroxybenzamidine in 2.6 g of trichiaro-
acetic acid is heated to 85°C with stirring. 2.23 g (12.0 mmol) of trichloro-

20 acetyl chloride are added dropwise, and the mixture is stirred at 94°C for
18 hours. The reaction mixture is allowed to cool and is pattitioned be-
tween water and ethyl acetate. The aqueous phase is extracted a further
twice with ethyl acetate. The combined organic phases are washed with

5 saturated sodium hydrogencarbonate solution, dried over sodium sulfate
and evaporated. The residue, a slowly crystallising oil, is stirred with water
and fiitered off with suction and dried in vacuo: 6-(3,5-difluorophenyl)-2-[3~
(5-trichloromethyl-1,2,4-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one as col-
ourless crystals; ESI 483.

30
4.2 852 mg (2.00 mmol) of caesium carbonate and 245 mg of N,N-di-
methyitrimethylenediamine are added to a solution of 967 mg (2.00 mmol)
of 6-(3,5-difluorophenyl)-2-[3-(5-trichloromethyl-1,2,4-oxadiazot-3-yi)-

35 benzyl}-2H-pyridazin-3-one in 4 mi of DMF, and the mixture is stirred over-

night at room temperature. Water is added o the reaction mixture, The



N-N WO 2008/0 7%6
6- (3, 5-Di ffuoro 1henyl 3-{5-[ et hyl - 1-met hyl - 493 ~ [CTEr200T006LE

pi peri di n-4-yDam no] - El oxadi azol - 3-yl}benzyl)-21-1-

pyri dazi n-3-one a, | 02
resultant precipitate is filtered off with suction, dried in vacuo and chroma-
tographed on a silica gel column with dichloromethane/methanol as eluent.
The product-containing fractions are evaporated, and the residue is con-
verted into the hydrochloride using 0.1 N hydrochloric acid in 2-propanol:
B-(3,5-diflusrophenyl}-2-{3-[5-(3-dimethylaminopropylamino)-1,2,4-oxadia-
zol-3-yl]benzyl}-2H-pyridazin-3-one hydrochloride as colourless crystals;
ESI 467.

10 An analogous procedure gives the compounds

6-(3,5-difluorophenyl)-2-{3-[5-(2-dimethylaminoethylamino)-1,2,4~oxadia-
zol-3-yllbenzyl}-2H-pyridazin-3-one ("A27"}, ESI 453;

15
{via the BOC-protected compound)

6-(3,5-difluorophenyl}-2-{3-[5-(piperidin-4-ylamino)-1,2,4-oxadiazol-3-yi}-
benzyl}-2H-pyridazin-3-one ("A42")

20

NH

25 hydrochloride, E£SI 465;

2-{3-[5-(1-methylpiperidin-4-ylamino)-1,2,4-oxadiazol-3-yllbenzyl}-6-(3,4,5~
trifluorophenyl)-2H-pyridazin-3-one ("A43")

Qﬂ %‘{b

35 hydrochloride, ESI 497.

30
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Example 5

The preparation of 6-(3,5-difluorophenyl)-2-{3-(5-methyloxazol-2-yl)benzyl]-
2H-pyridazin-3-one ("A13"), ESt 380, is carried out analogously to the fol-
lowing scheme

~ ° Cs,CO
Sy,
F ‘\N,NH Br\/Qn,O\ 2
+ Q DMF
F
& O
V% O
1 NNaOH F S OH
F ~ UN O N
N ~ o
O NaQH
F
=
HzN\// Py v
F \N,N N\//
DAPECH O
DMF E

AuCl, Z i@/
F x N 0 "3
N
acetonitrile ! f

The final step is carried out in accordance with A. S. K. Hashmi et al,,
Org. Lett. 2004, Vol. 6, 4391-4394.

The following compounds are obtained analogously



h
2
1
7.
1

ydrochl ori de 'H-NVR (do-DVS0): 6 [ppn] = 1.95 (m 2H) 0(2
H), 2.75 V92084917363 04 (s, 3H), 3.16 (m 2H), 3.49 (m 21“1)’1“/1*31’49 éﬁﬁmﬁ
H, 5.42 (s, 2H), 7.14 (d, J = 10 Hz, 1H), 7.36 (tt, J1 = 9.5 Hz,
2 Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H)¢47.54 (d, J ----. 7.5 Hz, 1H)
65 (m 2H), 7.84 (d, J = 7.5 Hz, 1H), 7.97 (s, 11-1), 8.16 (d, J =
0 Hz, 1H), 10.3 (bs, 1H WD 2008/ 017361PCT/ EP2007/ 006186 76 "A47"
, Or - \N— 41, 483 N
No. Name and/or structure ESI
"A32“ / 0 380
x~ N
5 N~ \/Q\ro
.= -
F
"A33" = \n/ 378
10 \N/N O
L)
Cl

15

"H-NMR (dg-DMSOY): 8 [ppm] =

(s, TH), 7.97 (s, 1H), 8.13 (d, J = 10 Hz, 1H)

2.38 (d, J = 1Hz, 3H), 5.42 (s, 2H), 6.98
(g, J = 1Hz, 1H), 7.13 (d, J = 10 Hz, 1H), 7.51 (m, 4R), 7.86 (m, 2H), 7.95

20

IIA44II F

398

Example 6

25

The preparation of 6-(3,5-diflucrophenyl)-2-[3-(3-methyl-1

.2,4-oxadiazol-5-

yhbenzyl]-2H-pyridazin-3-one ("A14"), is carried out analogously to the

following scheme

30

35




N-N # hydrochl oride "A48" F likr-N--1 Nc,r_N j 479 NN lie
hydr ochl onjrgdegoskithvVR (c16-DVS0): 5 [ppm = 1.27(t, J = ¢ ?ﬁ 261397'(&)186
3.17 (m 4H), 3.56 (m 2H), 3.67 (m 2H), 4.20(m 2H), 5 aYEFaUhus
7.14(d, J = 10 Hz, 1H), 7.36 (tt, J1 659.5 Hz, J2 = 2 Hz, 1H), 7.52
(t, J =7.5H, 1H, 7.57 (d, J = 7.5 Hz, 1H). 7.66 (m 2H), 7.85 (d,
J=7.5H, 1H, 7.99(s, 1H). 8.15(d, J = 10 Hz, 1H), 10.75 (bs,
11-1) "A49" F it

O L
F 2
SN o T — T
HO-N

O
5 F
g \O/Q\r
F X, N N " 1
N~ ! A14"
/>_,
O-N
F
10

326 mg (1.00 mmol) of caesium carbonate are added to a suspension of
222 mg (3.00 mmol} of N-hydroxyacetamidine in 6 mi of DMF, and the mix-
ture is stirred for 1 hour, 356 mg {1.00 mmol} of methyl 3-[3-(3,5-diflucro-
15 phenyl)-6-oxo-6H-pyridazin-1-yimethyllbenzoate are then added, and the
mixiure is stirred at room temperature for 18 hours. The reaction mixture is
partitioned between water and dichloromethane. The organic phase is
dried over sodium sulfate, evaporated and purified by preparative HPLC:
20 6-(3,5-diflucrophenyl)-2-{3-(3-methyl-1,2,4-oxadiazol-5-yl)benzyll-2 H-pyri-
dazin-3-one ("A14") as colourless solid; ES] 381.

Example 7

25 -
The preparation of 6+3,5-diflucrophenyl)}-2-[3-(5-oxo0-4,5-dihydro-1,3,4-
oxadiazol-2-yl)benzyl]-2H-pyridazin-3-one ("A15") is carried out analo-
gously to the following scheme:

30

35



493 N-NN  111Pe hydrochloride , WD 2008/ 017361PCT/ EP2007/ 006186
77 "A50" 6-(3,5-Difluorophenyl)-2-(3-{514-(2-nmethoxyethyl)-
pi perazi n-1-yl] -1, 2, 4- oxadi azol - 3-yl | benzyl)-21-1- pyridazi n-3-one

509 Co \ 40 66
-
Sy # HN—NH,
DMSO
Cl =
Y o, \N( ! n
‘ ‘NH
| O~
dioxane - “A{E" 0

7.1 1.50 g (10 murol) of hydrazine hydrate are added to a suspen-
sion of 1.07 g (3.0 mmol} of methyl 3-{3-(3,5-difluorophenyl)-8-oxo-6H-
pyridazin-1-yimethyllhenzoate in a mixture of 10 ml of ethanol and 4 mi
of dimethyl sulfoxide, and the mixture is stirred at 70°C for 40 hours.
Water is added fo the reaction mixture, The resultant precipitate is fil-
tered off with suction, washed with water and dried in vacuo. The crude
product Is recrystallised from 2-propanol: 3-{3-(3,5-difluoroptienyl)-6-

oxo-6H-pyridazin-1-yimethyllbenzohydrazide as colourless crystals; ES|
357.

72 A solution of 131 mg (0.65 mmol) of trichloromethyichlora formate in

3 ml of dioxane is added to a suspension of 178 mg (0.50 mmof) of 3-[3-(3,5-
difluorophenyi)-6-oxo-8H-pyridazin-1-yimethyl] benzohydrazide in 1 ml of
dioxane, and the mixture is heated at the boil for 4 hours. The reaction

mixture is allowed to cool, and water is added. The resultant precipitate is
filtered off with suction, washed with water and dried, The residue is
chromatographed on a silica gel column with dichioromethana/methanol, giving



N NN Wi Byglsrosal ori de  1H-NVR (d6-DIVISO): 6 [ppm ?C@ﬂ}%@ﬂtﬁ)ﬁbé:@d")

3.37 (s, 3H), 3.42 (t, J = 4.5 Hz, 2H), 3.65 (m 4H), 3.73 (t,

4.5 Hz, 2H), 4.18 (m 2H), 5.42 (s, 2H), 7.14(d, J = 10 Hz, 1H) 7.36

(tt, J1= 9.5 Hz, J2 = 2 Hz, 1H), 7.5267t, J = 7.5 Hz, 1H), 7.57 (d, J

= 7.5 Hz, 1H) 765(m2H) 7.85 (d, J = 7.5 Hz, 1H), 7.99 (s, 1H),

8.15 (d, J &4 i :

1111 hy drochl S gmuc;ljda'lenw 24[3(@35%&@)5 diﬁ%m 1 fg%xaHHZOIZNl)HeH%yI}
2H-pyridazin-3-one ("A15") as colourless crystals; ESI 383;

0 /

tautomeric form of "A15": ¢ OH
10

Example 8

The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(2-morpholin-4-yl-ethyl-
5 amino)-1,3,4-oxadiazol-2-yllbenzyl}-2H-pyridazin-3-one ("A16") is carried

out analogously to the following scheme

O
= o]
F %, ,-N H + ’\/(\)
N~ "NH, SCN

20 0

F l CH,CY,

25 \@I\Nﬁﬂr j\/\/'\l J

Hg(OAc), MeOH

Iz

30

Z 0

F N
\N /N.N nA1 6"
o
N
F

35 HlNﬁ

O
hydrochloride s
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y11-1, 2, 4- oxadi azol - 3-y1} benzyl) - 2H

pyridazi n-3-one / Nl o N NNdihydrochloride 78 "A53" F * N-N
11, hydrochl oride 68
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8.1 142 mg (0.80 mmot) of 4-(2-isothiocyanatoethylymorpholine are
added to a suspension of 287 mg (0.80 mmol) of 3-[3-(3,5-difluoro-
phenyl)-6-oxo-6H-pyridazin-1-yimethyljbenzohydrazide in 3 ml of di-
chloromethane, and the mixture is stirred at 60°C for 24 hours. The
reaction mixture is evaporated: N'-(4-morpholin-4-ylethylaminothio-
carbonyl}-3-[3-(3,5-diflucrophenyl)-6-oxo-6 H-pyridazin-1-ylmethyl]benzo-
hydrazide as yellowish oil; ES} 529.

8.2 172 mg (0.54 mmol) of mercury(ll) acetate are added to a solution of
260 mg (0.49 mmol) of N'-{4-morpholin-4-ylethylaminothiocarbonyl)-3-[3-
(3,5-difluorophenyl)-6-0xo-6H-pyridazin-1-ylmethyllbenzohydrazide in 2 ml
of methanol, and the reaction mixture is stirred at 80°C for 1.5 hours. The
reaction mixiure is filtered through kieselguhr, and the filirate is evapo-
rated. The residue is chromatographed on a silica gel column with di-
chloromethane/methanol as eluent. The product is converted into the
hydrochioride using 5 ml of 0.1 N hydrochloric acid in 2-propanol; 6-(3,5-
diftuorophenyl)-2-{3-[5-(2-morpholin-4-ylethylaminc)-1,3,4-oxadiazol-2-yl}-
benzyi}~2H-pyridazin-3-one hydrochloride as slightly yellowish crystals;
ESI 495.

Example 9
The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-0x0-4,5-dihydro-1,2 4-

oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one ("A17"} is carried out analo-

gously to the foilowing scheme

A g0 CICOOEt

\N,N l NH, H
N
OH

pyridine | =0

DMF N-p
|1A1 7!:

+



527 "M 2350 fphiSg D, uor opheny1) -2 (3- (544- (2-et hoxy sy 88510,

pi perazin-1- , 4- oxadi azol - 3-yl } benzyl )-2H pyri dazi

,,05 N\ ,, 0 hydrochl oride "Al 24"

6- (3, 5-Di f | uor opheny1l) - 2- (3-{544- ( 3- né4 hoxypropyl)- 523

pi perazin-1-y1]-1, 2, 4- oxadi azol - 3-yl } benzyl ) - 2H pyri dazi n- 3-one
FNN _ 0 O Nf----\

2.37 g (30.0 mmol) of pyridine and 1.19 g {11.0 mmol} of athyl chloro-
formate are added to a solution of 3.56 g (10.0 mmo}} of 3-[3-(3,5-di-
fluorophenyi)-6-oxo-6H-pyridazin-1-ylmethyll-N-hydroxybenzamidine in
20 mi of DMF, and the mixture is stirred at 80°C for 18 hours and at
100°C for 24 hours. 60 ml of 1 N hydrochlotic acid and water are added
to the reaction mixture. The resultant precipitate is filtered off with suc-
tion, washed with water and dried in vacuo. The crude product is re-

10 crystallised from isopropanol: 6-(3,5-diftucrophenyl)-2-[3-(5-0x0-4,5-di-
hydro-1,2,4-oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one ("A17"} as col-
ourless crystais; ESI 383.

15 Example 10

The preparation of 6-(3,5-difluoropheny})-2-[3-(5-thioxo-4,5-dihydro-
1,2.4-oxadiazol-3-yl}benzyl]-2H-pyridazin-3-one ("A18") and of 6-(3,5-di-
ﬂuorophenyl)—2-{3~[5—(3-dirhethylaminopro pylsulfanyl)-1,2,4-oxadiazol-3-

20
yilbenzyl}-2H-pyridazin-3-one ("A19") is carried out analogously to the

following scheme

3
PANE NP 0
25 N7 N =
= o N\a ]Q/N - < ﬁ
:
“on DBU L
F

“A1 8“

30
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ON-0O - ide '"H NVR (DVBO-d6): 6 [ppm -20 ;
3.23 (m "gg‘g‘]igglm oH), 3. 3(2 (s, SH;, 3.47 (t, g"@%ﬁéﬂ)’“‘}%‘sés
(m 2H), 3.72 (m 2H), 4.24 (m 2H), 5.48 (s, 2H). 7 20 (d J =

Hz, 1H), 7.42 (tt, J1= 9.5 Hz, J2 = 27z, 1H), 7.58 (t, J = 7.5 Hz

1H), 7.63 (d, J = 7.5 Hz, 1H), 7.72 (m 2H), 7.91 (d, J=75Hz

1,1: éllz)Nr -?—hoi 486; 1%’74 g %1 g‘rg mrlq_oa\ojf N Whlg@%ony%almléazole and ESOAQ‘I mg

2008/ 017361P@bﬁ%%ﬁ%éﬁﬁaz@%nc%&4'.\5])undec-7—ene are added to a suspen-

| sion of 356 mg (1.00 mmol) of 3-[3-(3,5-difluorophenyl)-6-oxo-6 H-pyri-
dazin-1-ylmethyl]-N-hydroxybenzamidine in 8 mi of acetonitrile, and the
mixture is stirred at room temperature for 18 hours. 16 ml of water are
added to the reaction mixture, which is then neutralised using 2 N hydro-
chloric acid, the resultant precipitate is filiered off with suction and dried in
vacuo. The crude product is recrystallised from 2-propanol: 6-(3,5-difluoro-

10 phenyl)-2-[3-(5-thioxo-4, 5-dihydro-1,2,4-oxadiazol-3-yl)benzyl]-2 H-pyri-
dazin-3-one ("A18") as colourless crystals; ESI 399.

10.2 172 mg (0.42 mmol) of caesium carbonate and 67 mg
15 {0.42 mmol) of (3-chloropropyl)dimethylammonium chloride are added
to a solution of 140 mg (0.35 mmol) of 6-(3,5-difluorophenyl)-2-[3-(5- '
thioxo-4,5-dihydro-1,2,4-oxadiazol-3-yl)benzyl]-2 H-pyridazin-3-one in
1 mi of DMF, and the resultant suspension is stirred at room tempera-
ture for 5 days. Water is added to the reaction mixture. The resultant
20 precipitate is filtered off and chromatographed on a silica gel column
with dichloromethane / methanol as eluent. The product is converted
irto the hydrochloride using 5 mi of 0.1 N hydrochloric acid in 2-propa-
nol: 6-(3,5-difluorophenyl)-2-{3-[5-(3-dimethylaminopropylsulfanyl)-1,2,4-
25 oxadiazol-3-yljbenzyl}-2H-pyridazin-3-one hydrochloride ("A19") as col-
ourless crystals; ES| 484. r
Example 11
30
The preparation of 6-(3,5-difluoraphenyl)-2-{3-[5-(4-methylpiperazin-1-
yI}-1,2,4-oxadiazol-3-yilbenzyl}-2H-pyridazin-3-one ("A20") and 6-(3,5-
difluorophenyl)-2-{3-[5-(4-methylpiperazine-1-carbonyl)-1,2,4-oxadiazol-
3-yl]benzyl}-2H-pyridazin-3-one ("A21") is carried out analogously to the

35
following scheme
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50 100 mg (1.00 mmol} of T-methylpiperazine are added to a solution of
242 mg (0.50 mmol} of 6-(3,5-difluorophenyl}-2-[3-(5-trichloromethyl-
1,2,4-oxadiazol-3-yl)benzyl}-2H-pyridazin-3-one in 1 ml of THF, and the
mixture is sfirred at room temperature for 18 hours. The reaction mixture
is evaporated and separated by preparative HPLC, giving 6~3,5-di-

25 '

fluorophenyl}-2-{3-[5-(4-methylpiperazin-1-yi}-1,2,4-oxadiazol-3-yl}-
benzyl}-2H-pyridazin-3-one ("A20") formate as colourless oil (ESI 465)
and 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazine-1-carbonyl)-1,2,4-
oxadiazol-3-yl)benzyl}-2H-pyridazin-3-one ("A21") formate as colourless
30 solid (ES! 493);

"H-NMR (de-DMSO): 3 [ppm] = 2.22 (s, 3H), 2.35 (m, 2H), 2.43 {m, 2H),
3.69 (m, 4H), 5.47 (s, 2H), 7.16 (d, J= 9.5 Hz, 1H), 7.37 (tt, J1=9 Hz, J»
=2 Hz, 1H), 7.61 (t, J = 7.5 Hz, 1H), 7.67 (m, 3H), 7.99 (d, J = 7.5 Hz,
1H), 8.08 (bs, 1H), 8.15 (s, 1H, HCOO), 8,17 {d, J = 9.5 Hz, 1H), 10.05
(bs, 1H).
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Exanpl e 13 The preparation of

6- (3, 5- di f NPWPALERGY) - 243- (5- pi perazin-1-y1-1, 2, 4- PCT/EP2007/006186
oxadi azol - 3-yQbenzyll- 2H pyri dazi n- 3-one ("A24"), ES1 451, is carried
out anal ogously to the followi ng schef 15hydrochl ori de"A24" An

anal ogous procedure gives the conpounds 20" A54" hydr ochl ori de, ESI
469; 30" A130" WD 2008/ 017361PCT/ EP20071006186 81 "A131" Exanpl e
14 10The preparation of

6- (3, 5-di fluorop 1)-2-{344- ( 3-di net hyl am ng- prqpyl)-5-o0xo0-4,5-d
Chydr o1 o 4 dRRdoNGsc s e Sia CHANSH eaobITE bne (-azsty i

carried out anaiogously to the follow ng schene 25

; No. Name and/or structure ESI
IIA22II O 495
7 N, H
N
~ ,N\/Q\( DN
E N N--O N’w
(4
10 L
hydrochloride
"AQS“ Z O 523
_N P
15 ] R [ A
SO
F
"A28" Py @)
\N/ N ﬂ’_
20 \{\?.
i _/
HA29I| / \.m
N N /N
§ N —
I B—N N
25 N"O>_‘ -
Cl

30 Example 12

An altemative preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(4-methyl-
piperazin-1-yl)-1 ,2,4-oxadiazol-3-yl]benzyl}—2H-pyridazEn—3-pne ("A20™)

35 is carried out analogously to the following scheme

4

w



0.234 ﬂm , of 3-(di et hyl ani no) - 1- pr opanol and

pol yrrer-bound ?I’I phenyl phosphi ne are added to a suspensi o%mg}’lg@gamﬁb%
(1.00 mol ) of 6-(3,5-difluorophenyl)-2-[3-(5-0x0-4,5-di hydro-

301, 2, 4- oxadi azol - 3-yCGbenzyl i - 2H pyrithzi n-3-one in 10 m of THF.

0.393 mM (2.00 mml ) of diisopropyl azodicarboxylate are sl owy added
dropwise to this suspension and t he reaction m xture is_stirred at

room tenperature for
andyt e r? due_is QUI’IFfI

filtrate i s evaporatg
Ct W's i s50My@ i 25%a

HPLC. The prod- (o
and Iyophl | Nsgd yricin
6- (3, 5-di fl uoroph
2008/ 017361PCT/ EP2007/ 00681i 82
hydrochl ori de ("A25") as col ourI ess powder; ESI 468. 5An anal ogous
procedure gives t,h‘e‘\corrpound ' ASEN. 0
p|| di n-4-y1-4,5-di hydrol, 2, 4-0

xadi azol - 3-yCbenz ~ohe driochheri de, ES1 466.
Exanpl e 15 “The pr&par at N_ Ay
21- 1- pyriazi n-3-one ("A26") is car :mgcﬁl % anal ogously to the
foll owi ng 20schene 81.3 ng (2.5 3 ®sodi um azi de, 26.7 ny
lithiumchloride are added to a solution of 162 ng (0.50 nmol) of
343- (3, 5-di fl uoropheny0- 6- oxo- 6H pyridazin-1-yl methylibenzonitrile
HCl 1s a1d5ded tp%ospﬁoFy?%ﬁfo'n%g arpe )étd'éleﬁ 10 a suspension of 765 mg (2.00 mmol)

of 6-(3,5-diflucrophenyl)-2-[3-(5-0x0-4,5-dihydro-1,2,4-oxadiazol-3-yl)-

evaporated in va
5- 0x0-4,5-di hydr 0-1, 2, 4- oxadi azol - 3-yl i benzy1}- 2H pyri dazi n- 3- one
6- (3, 5-di f I uor openyNy- 243-
-
6- (3, 5-di fl uoroph@ngyl)-2-[3-{ 1H4etrazol - 5- yO%enzyI Kk
(0.50 mmol ) of anmmo- 30ni um chl ori de and 21 2 ng (0.50 mml ) of
in 1. nl of DMZ.1an@Bregr#0umendlsofspyridineaad 6160ay{4.0018mebuofs. 1 N
benzylj-2H-pyridazin-3-one in 4 mi of dichloromethane, and the reaction

solution is stirred overnight at room temperature. The reaction mixture is
added 1o ice and exiracted with dichloromethane. The organic phase is
20 dried over sodium sulfate and evaporated: 2-[3-(5-chloro-1,2,4-oxadia-
zol-3-ybenzyl]-6-(3,5-diftuorophenyl)-2H-pyridazin-3-one as brown oil
(ESI 401), which is employed in the following reaction without further
purification.
25
12.2 140 mg (1.40 mmol) of 1-methylpiperazine are added o a solu-
tion of 450 mg (about 0.7 mmol) of crude 2-[3-(8-chloro-1,2,4-oxadtazol-
3-yhibenzyil-6-(3,5-diflucrophenyl)-2H-pyridazin~-3-one in 3 mi of THF,
30 and the mixiure is stirred overnight at room temperature. The reaction
mixture is pariitioned between dichloromethane and saturated sodium
hydrogencarbonate solution. The organic phase is dried over sodium
sulfate evaporated, and the residue is chromatographed on a silica gel
column with dichloromethane / methanol as eluent. The product is con-
35 verted into the hydrochioride using 12 ml of 0.1 N hydrochloric acid in 2-

propanol: 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yi)-1,2,4-



The resultant precipitate is filtered off with suction, washed with

wat er 35 WOZ0I7H i ed i n vacuo: PCT/EP2007/006188 >
6- (3, 5-di fl uorophenyl)-243-(1Htetrazol - 5-yOobenzyl | 2H pyri dazi n- 3- one
("A26") as colourless crystals; ESI 3®%. Exanple 16 5 The preparation

of 6-(3,5-difluoropheny0-213-(5-nethyl-11-1-i m dazol - 2-

yQobenzyl | - 2H pyri dazi n-3-one ("A36") is carried out anal ogously to

the foll ow n@ca&ham’ns -Hilberrgl}dhalridazp-3-she hiydiozthiaride @A20afassly to

C. M Tice, trarhedron 57 é?ﬁ# p.2689. 30 Alternatively, "A36" can

be prepared tals; S » of acetic acid, 2 mM of water and 9

9 ?g Raney Tor.o §P‘“§§Fg & ORI Q) 3, 8:234b92H}03 Ao TBP2M),!

met hyl -1, 2, 43626(61 2HYp| 4. 38)(!630%}’,>5 42 &H-ZH/)I; Vd!E£Z1d)J3=9r&H(zpﬂHmaZ .a6i(n
see 155ynthesrs Exanplel) in 70 he m xture is

Eydr ogenﬁ- t&icF 8tHz, m?é’iﬁpér“ﬁt?ﬁf énbl 3t5rﬁ§pﬂbh%5pr(§séme Sthdg. 21
T
evaporat ed. b« S (TP eblen’ 5 it JFDE gkl hist 1 Ry -

heat ed and a@qu@mH)owom%SThe])precr pitate is filtered off with

suction, washed with tert-butyl nmethyl ether and 20 dried in vacuo:
343- (3, 5-di fl uorophenyl) - 6- oxo- 6H pyri dazi n-1-yl net hyl] -

benza i ni 341. 2. 221 ny
(4.12nﬁgpl)uﬁﬁgﬁﬁﬁﬁhﬁﬂ%?Eﬁﬁ@ﬁﬁé@ﬁgﬁgﬁﬁ%gﬁ%bg%pgﬁsyroxy 25 acetone
are added to a suspension of 401 ng (1.00 mol ) of 34343, 5-

di fl uorophenyl)-6-0x0-61-1-pyridazin-1-ylnethylibenzam di ni um acet at
ina mxture dlo5 m of 3296aquHaUKEaﬁﬁbnSHushwatlon and 15 i &Rla
10% sol ut i on—pf—grerta—ia-rethanel—ant—the—Axture—s—stiri-ed——pat
80C for 30 J The reacti ong# r evaporated i n vacuo, 4g‘tihyl
acetatf i s added, and the mxt f Th rgani c phase is
separaied of|ff, dried over at a orajed. Thejresi due
i s chromat ographed{on a si : col um wnL )
di chi or onet hane/ nef hanol’. The product-containing fractions afe

conbi ned, evaporated, dissofved in 1.1 35 equivalents of 0.1[{N NCl ih
2_ pr Opanol "I’\r‘l LQ\L2A ‘\I\V‘ At nrl TI"II‘\ V'I'\[‘l I"Il

H
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25 =~
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hydrochloride
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WO 2008/ 017361PCT/ EP2007/ 006186 85 stirred with tert-butyl nethyl
et her: w&&uggfd’lyggiochl oride, as yellow sh crystals; ESi, BEP 05/6615136
anal ogous procedure gives the conpound 6-(3,5-difluorop enyi%

[3 (5- hydr oxymet hyl- 1H i mi dazol - 2- yOb&hzyl | - 2H pyri dazi n- 3- one
("A56"), ES!' 395, 10 15 Exanmple 17 The preparation of

6-(3,5-difl

uor opheny1) - 243[5 (4-net hyl p| per a2| n- 1-

20yl ) oxazol
anal o- gou
2008/017361
i n accordan
18 The prep
6-(3,5-difl
H- pyr kdazi n
schene, whdg

-y penzy Iy él‘pr[IUdlldl STone-ASTHs uarr"ed48’.;‘,fjt
ly to the follow ng#Schéme 25830 s , - WO
PCT/ EP2007/©0618 8 cycl isatjon is ca?ri ed ou

ce with Ft Mg Ng9 p. 941.! Exanpl €
\ )
arati of of &’9\?

uor ophenyl) - 243F ( 1- pi peri di n-4-yr10- P py\r_a—z\ﬁl -4-yPoenzyI i
-3-one|("A38") @s carried out anal ogously Yo the{ foll ow
re two{alternative synthetic routes are T)"é‘%\si bl e}

hydrochloride

t

-2
ng

"A45" i O 452

. N
10 \_u ) N WN/
N—N
E
15 "A46" 6-(3,5-Difluorophenyl)-2-(3-{5-[methyl-1-methyl- 493
piperidin-4-yl)amino}-1,2,4-oxadiazol-3-yl}benzyl)-2H-
pyridazin-3-one
20
hydrochloride
25 TH-NMR (dg-DMSO); & [ppm] = 1.95 (m, 2H), 2.20 (m, 2H), 2.75 (s, 3H),
3.04 (s, 3H), 3.16 (m, 2H), 3.49 (m, 2H), 4.24 (m, 1H), 5.42 (s, 2H), 7.14
{(d,J=10Hz, 1H), 7.36 (it, J4 =9.5 Hz, Jo =2 Hz, 1H), 7.50 {, J = 7.5 Hz,
1H), 7.54 (d, J = 7.5 Hz, 1H), 7.65 (m, 2H), 7.84 (d, J = 7.5 Hz, 1H), 7.97
30 (s, 1H), 8.16 (d, J = 10 Hz, 1H), 10.3 (bs, 1H)

35



WO 2008/ 017361PCT1EP20071006186 87 10 15 1 4 N HCl in dioxane

hydr ochl or iwe,2oésw173%48. 25Exanpl e 19 The preparati on of  pCI/EP2007/006185 p’
243- (5-am no-1, 2, 4- oxadi azol - 3-yCbenzyl] -6-(3, 4, 5-
trifluorophenyl)-2/4-pyridazin-3-one {68 A57") and of

2- (3-{54net hyl - ( 1-

30net hyl pi peri di n-4-yl)am noi -1, 2, 4- oxadi azol - 3-yl } benzy1)-6- (3, 4, 5-t

ri- fl uoropheqyﬂA47dH pyridaz n-3-ohe (" Ab8") IS carried out 433
anal ogously tqg the foll ow ng\schene: N
2008/ 017361PCT/ EP2007/ 0061. 4 88 NE NN 49.15.46 ¢
(50.0 mmol) of] cyanogen broRi de/arg ‘e | orNion to a
F
D
hydrochloride
"A48" F J 479
e _0 N//\N
10 Oy NN
F N~N N
hydrochloride

15 TH-NMR (dg-DMSO): b [ppm] = 1.27 (i, J = 7 Hz, 3H), 3.17 (m, 4H), 3.56
(m, 2H), 3.67 (m, 2H), 4.20 (m, 2H), 5.42 (s, 2H), 7.14 (d, J = 10 Hz, 1H),
7.36 (i, J1 = 9.5 Hz, Jo = 2 Hz, 1H), 7.52 (1, J = 7.5 Hz, 1H), 7.57 (d, J =
7.5 Hz, 1H), 7.66 (m, 2H), 7.85 (d, J = 7.5 Hz, 1H), 7.99 (s, 1H), 8.15 (d, J
= 10 Hz, 1H), 10.75 (bs, 1H)

20
"AAG" F 493
— _0 Nj/\ N’&
F N-N N
25
hydrochioride
30

35



sol ution, kept at 00, of 6.41 g (50.0 mml) of
met hyl ( Lo/gBl iperidin-4- 25 yl)amne and 5.06 g (50 149301 f
triethylam n@qlﬁj 50 M of THF with stir- ring. The reg@?’%“iﬁ?‘%ﬂ%

e

is stirred at roomtenperature for 4 Bburs. The resultant precipitate

is filtered
The filtrat
30cyanam de

2008/ 017361P P

at a tenperlature of 1 - - i xdure ils all owg
to cool, fillteredjwt @glriz?qﬁ gﬁgi}jgﬁ4fﬁﬁigg§?ﬁgg§:&;ﬂmﬁéﬁed ith

di chl oronetihane. The residue i s dwriddzinB-ereuo:

243- (5-amno-1, 2, 4- oxFadi azol - 3-yCbenzyl ]-6-(3,4,5-trifluorogphenyl)-
-5 pgridazi n- 3-one (WA57") as reddi sh cryst atss I 400. ter is
added”to the filt ] s s isf?at Gf\f, washed
twice wth water, %a evapor at ed.| The
resi due is [chroma ¢ colum with dichl oro-

10net hane/ n

evapor at ed land conpverted into t pochl oride using 0.1 HCl in
propanol . The hydfochloride is dis /fed in water, filtered, and th
filtrate ig |yophilised:

2- (3-18- [ net hyl - (1- met hyl pi peri di hydrogblamideol - 1, 2, 4-

15o0xadi azol -3—ybenzy 634 5trifveropheny)-2H-pyri-dazi-n-3
hydr ochl or i ldEHNMER e DVMS Ok PPl FoaadSHM, @hPne37<(&: aH) B2 60 ¢ = The

foll owi ng d
structure H

off with suction and washed with tert-butyl methyl ethe

e i s evaporated: nethyl (1-nethyl piperidin-4-yl)-

By O ST N Ry i R TV T ICT

g@%gﬁ)ﬁ‘%@ﬂm,%ﬁfﬁﬁ"&' P oM. 4 NaTThy, 38/ 8142 (s,
2H), 7.14 (d, J =10 Hz, 1H), 7.36 (i, J1 = 9.5 Hz, Jo = 2 Hz, 1H), 7.52 (t, J
=7.5Hz, 1H), 7.57 (d, J = 7.5 Hz, 1H), 7.65 (m, 2H), 7.85 (d, J = 7.5 Hz,

15
1H), 7.99 (s, 1H), 8.15 (d, J = 10 Hz, 1H), 10.4 (bs, 1H)
lIA51 1 F / 493
N
0 ™~
P — -~ N/ji
N
\ o \ ,{17/ '
20 NN
hydrochloride
“AS2" 6-(3,5-Difluorophenyl)-2-(3-{5-[4-( 2-dimethylamino- 522
25
ethyl)piperazin-1-yl]-1,2,4-oxadiazol-3-yl}benzyl)-2H-
pyridazin-3-one
F //\ |
Q N/\/N
== - N N
N
30 \ 0 \ Nb/
N-N
F
dihydrochloride

35
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35

N

\ 1IN-N i hN "AB0" [----NN-iN\NP-..y..-NN_,)
PCT/EP2007/006136
78
"A53" F : 527
F = SN A
\
Walbs
F N
hydrochloride
"A123" 6-(3,5-Diflucrophenyl)-2-(3-{5-[4-(2-ethoxyethyi)- 523
piperazin-1-yi]-1,2,4-oxadiazol-3-yljbenzyl}-2H-
pyridazin-3-one
N0
F \N’N\/Q/N\ N
,\LO}‘N\_J g
F‘
hydrochloride
“"A124" | 6-(3,5-Diftuorophenyt)-2-(3-{5~-[4-(3-methoxypropyl)- 523
piperazin-1-yl]-1,2,4-oxadiazol-3-yi}benzyl}-2H-
pyridazin-3-one
Z 0
F \N’Nx/g\,
3 N
N"'O>’ '—\__\
O—-—
F
hydrochloride

TH-NMR (DMSO-dg): 5 [pprm] = 2.03 (m, 2H), 3.23 (m, 2H), 3.28 (m, 2H),

3.32 (s, 3H), 3.47 (t, J = 6Hz, 2H), 3.65 (m, 2H), 3.72 (m, 2H), 4.24 (m,

2H), 5.48 (s, 2H), 7.20 (d, J = 10 Hz, 1H), 7.42 {it, J;

= 0.5 Hz, J, =2 Hz,

1H), 7.58 (t, J = 7.5 Hz, 1H), 7.63 (d, J = 7.5 Hz, 1H), 7.72 (m, 2H), 7.91
(d, J = 7.5 Hz, 1H), 8.05 (s, 1H) 8.21(d, J = 10 Hz, 1H), 10.7 (bs, 1H)
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hydrochl &ride 511 90 "A61"
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Example 13
25
The preparation of 6-(3,5-diflucrophenyl)-2-{3-(5-piperazin-1-yl-1,2,4-
oxadiazol-3-yhbenzyl}-2H-pyridazin-3-one ("A24"), ESl 451, is carried
out analogously to the following scheme
30

35




N-N . "A63" F, INNNCM-\--C N\--.-N\,)\---- NIP

WO 2008/017361 PCT/EP2007/006156"
80
A g0 HN  N—
F
\N’N N\
1 Y—ci
N-0 THF
5 F
oz C
F XN NG SN
" Lk
N-g -/ 0
10
4N HCl in dioxane
\>——-N
15 hydrochloride "A24"
An analogous procedure gives the compounds
20 Ab54
N
¢ &
° N\/[
Ve
Yy BT
e
25 .
hydrochioride, ES| 469,
30 "A130"



hydr"oéhly%i‘zﬂpe&,54l " A64" NN N hydrochl oride 517 " A65" - ,0r-NN-N N

S79 501 0173641  pG6" PCT/EP2007/006186
381
|fA1 31 113
PN
a3 \N’N\/QWN\ NF—\N
N"O>’ -y —-\"\
5 NH,
F ,

Example 14

10 The preparation of 6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylamino-

propyl)-5-oxo-4,5-dihydro-1,2,4-oxadiazol-3-yllbenzyl}-2 H-pyridazin-3-
one ("A25") is carried out analogously to the following scheme

F \N’N\Q\rn N, DIAD
| =0 + —_—

N-o PPh, polymer

N¥O>= "A25" -
hydrochloride
25
0.234 ml (2.00 mmaeil) of 3-(dimethylamino)-1-propanol and 1.0 g of
polymer-bound triphenylphosphine are added to a suspension of
382 mg (1.00 mmol) of 6-(3,5-difluorophenyl)-2-[3~(5-ox0-4,5-dihydro-
30 1,2,4-oxadiazol-3-yl)benzyl}-2H-pyridazin-3-one in 10 ml of THF.
0.393 mi (2.00 mmol) of diisopropyl azodicarboxylate are slowly added
dropwise to this suspension, and the reaction mixture is slirred at room
temperature for 18 hours. The reaction mixture is filtered, the filtrate is
evaporated, and the residue is purified by preparative HPLC. The prod-
35 uct is dissolved in 25% agqueous hydrochloric acid, evaporated in vacuo
and lyophilised: 6-(3,5-difluorophenyl)-2-{3-[4-(3-dimethylaminopropyl)-



404 |/ N 4. \N I, sNN-Nii_ "A67" Ili,0C\I"-\ N
NOIVT" - - - -y 20dafl78d Nydrochloride 479 PCT/EP2007/00615%
82
5-ox0-4,5-dihydro-1,2,4-oxadiazol-3-yljbenzyl}-2H-pyridazin-3-one
hydrochioride ("A25") as colourless powder; ES] 468.
5 An analogous procedure gives the compound "AB5"
6-(3,5-difluorophenyl)-2-[3-(5-oxo-4-piperidin-4-yl-4,5-dihydro-
1,2,4-oxadiazol-3-yl)benzyll-2H-pyridazin-3-one
0. .0
N F
VN
10 O
N
H
hydrochloride, ESI] 466.
15
Example 15
The preparation of 6-(3,5-difluorophenyl)-2-[3-(1 H-tetrazol-5-yl)benzyl}-
2H-pyridazin-3-one ("A26") is carried out analogously to the following
20 scheme
NH,C! \/Q\r""
Licl N
F 'N\/@ cN o+ NaNy ———e——-
25 N
F
81.3 mg (2.5 mmol) of sodium azide, 26.7 mg (0.50 mmol) of ammo-
30 nium chloride and 21.2 mg (0.50 mmol) of lithium chloride are added to

35

a solution of 162 mg (0.80 mmol) of 3-[3~(3,5-difluorophenyl)-6-oxo-6H-
pyridazin-1-yimethyljbenzonitrile in 1 ml of DMF , and the mixture is
stirred at 100°C for 18 hours. 1 N HCl is added to the reaction mixture.
The resuliant precipitate is filiered off with suction, washed with water

% *
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and dried in vacuo; 6~(3,5-difluorophenyl}-2-[3-(1H-tetrazol-5-yl)benzyl}-
2H-pyridazin-3-one ("A26") as colourless crystals; ESI 367.

Example 16

The preparation of 6-(3,5-difluorophenyl}-2-[3-(5-methyl-1H-imidazol-2-
yl\benzyl]-2H-pyridazin-3-one ("A36"} is carried out analogously to the

following scheme

F
F
EtOH
A — F [ o
F g HC! Ne. .
Ny N0 NH,
el R OAS
F
N,
flA36|
F | =
NaHCO, N

CHacN Nké/ﬁ\/\>\
N
H

The final step is carried out analogously to C. M. Tice, Tetrahedron 57,
2001, p. 2689.

Alternatively, "A36" can be prepared as follows
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31 hyl pi peri di n- 4- %ﬁﬁg net hyl ar ni noj -

yI }benzyl) -6-(3,4,5-trifl%orophenyl)-2H pyr| Eja2| n- 3- one
n NW

UW Oy ey ™M
ro, *

1. 2 ml of acetic acid, 2 ml of water and 9 g of Raney nicke! are
added to a solution of 6.34 g (16.7 mmol) of 6-(3,5-difluorophenyl}~2-{3-(5-
methy!l-1,2,4-oxadiazol-3-y)benzyi}-2H-pyridazin-3-one (preparation see

NH4CHNH3JMeOH

Synthesis Example1) in 70 ml of methanol, and the mixture is hydrogena-
ted at room temperature and atmospheric pressure for 21 hours. The
reaction mixture is filtered, and the filirate is evaporated. The residue is
{aken up in tert-butyl methyl ether, heated and allowed to cool. The pre-
cipitate is filtered off with suction, washed with tert-butyl methyl ether and
dried in vacuo: 3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyl]-

benzamidinium acetate as colourless crystals; ESI 341.

2. 221 mg (4.12 mmol} of ammonium chloride and 138 pf of hydroxy-
acetone are added to a suspension of 401 mg (1.00 mmol) of 3-[3-(3,5-
difluorophenyl}-6-oxo-6H-pyridazin-1-ylmethyllbenzamidinium acetate in
a mixture of 5 ml of 32% aqueous ammonia solution and 15 mil of a 10%
solution of ammonia in methanol, and the mixture is stirred at 80°C for
3 days. The reaction mixture is evaporated in vacuo, ethyi acetate is
added, and the mixture is filtered. The organic phase is separated off,
dried over sodium sulfate and evaporated. The residue is chromato-
graphed on a silica gel column with dichioromethane/methanol. The
product-containing fractions are combined, evaporated, dissolved in 1.1
equivalents of 0.1 N HCl in 2-propanol and evaporated. The residue is

+
2

5\



525 “1ik N«N . hydrochloride "A71b"
6- (3, 5- DwDl2oewoapdeenyl) - 2- (3- {5-[ (1- et hyl pi peri di n- 4- y1peT/EP2007/006186
nmet hyl am no] -1, 2, 4- oxadi azol - 3-yl | benzyl)-21-/- pyridazin-3-one 1
,ONNN 507 *\ NNNit hydrochl o$? de VO
2008/ 017361PCT/ EP2007/ 006186 93

stirred with tert-butyl methyl ether: "A36", hydrochloride, as yellowish

crystals; ESI 379.

An analogous procedure gives the compound 6-(3,5-diflucrophenyl)-2-
[3-(5-hydroxymethyi-1H-imidazol-2-yl\benzyl}-2 H-pyridazin-3-one
("A56"), ESI 385,

F
_ NS " NoH
N\ 0] NH
10 NN
F
15
Example 17

The preparation of 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-
20 ylyoxazol-2-yllbenzyl}-2H-pyridazin-3-one ("A37") is carried out analo-
gously to the following scheme

25

30

35



Exanpl e 20 15The preparation of

2-[3-(5-am no- 1, 2, 4- oxadi azol - 3- Abenzyl ] - 6- (3, 5-di - "

f 1 uor opheny¥92003043361 dazi n- 3- one (A72"), PCT/EP2007/006186

6- (3, 5-di fl uor opheny1) - 2- { 345- 8

(et hyl pi peri di n-4-yl am no) -1, 2, 4- oxadi azol - 3-yl ] benzyl ) - 2H pyri dazin

-3- one ("A73") and of

6- (3, 5-di fl uorophenyl) - 2-(3-15-[ net hyl - 1- net hyl -

20pi peri di n- 4- §pami no] - 1, 2, 4- oxadi azol - 3-yl Thenzyl%- 2H- pyridazi n- 3-on
g

e ("A46"; alterve prepar at Hon) i s carriZfdout sanal-ogously to the
fol | owi ng sche : B OAe}:-3 302‘@{_;3{% 0.0 mol ) of
cyanogen brom dg= &d i rtions to a | ut ieANHkept at 00, of

hyl am nopi peridine and 11.1 m (80.0
mmol ) of triethylamine in 16 of THRAREEh stirring. The reaction
mxture s stirred at rodm tenperatuje 3 4 hourss The 35resul tant

with suction and shed with tert-butyl

s evaporated. Theirespdue, a slowy

FHRETTEP2007/ Opﬁl\%é{ oil, is boiled up
W th petrol eum ether ap ' ‘ e, Prigdi pitate is filtered off with
suction, washed with petrol eu and}drj ®d in vacuo: tert-butyl
4- (cyanonet hyl am no) pi peri di ne- 1-car oyl ate as col ourl ess crystals;
ES| 240.4% 4.31 g (18.0 mml) of te
4- (cyanonet hyl am no) pi peri di ne-1-carbexXyl ate are added to a
suspension of 5.35 g (15.0 mmol ) of N%hydroxy-&

[ 6- ox0- 3- (3, 5-di fl uorophenyl ) -6H pyri aszhrbEgr-yI nmet hyl ] - benzam di ne
(prepa- 10ration see Exanple 2) in 30inl &f 2- Wet hanol, and the
m xture is F N\)

—
— N

15

\
N—N
F IlA37ll
20 The cyclisation is carried out in accordance with R. Mazurkiewicz, Syn-
thesis 1992, p. 941.
Example 18
29 The preparation of 6-(3,5-difltuorophenyl}-2-[3-(1-piperidin-4-yl-1 H-pyra-
zol-4-ylYbenzyll-2H-pyridazin-3-one ("A38") is carried out analogously to
the following scheme, where two alternative synthetic routes are possi-
ble:
30

35




stirred at a tenperature of 120C for 3 days. The reaction mxture is
al lowed t'o cool, filtered with suction, and the residue is washed
with di cHMORA8HEI¥dne. The residue is dried in vacuo: PCT/EP2007/006186
243- (5-am no- 1, 2, 4- oxa- 87

15di azol - 3-yl ) benzyl ] - 6- (3, 5-di fl uorophenyl) - 2H- pyri dazi n- 3- one

(" A72") as reddish crystals; ES1382. Dichloronethane and 1 N HCl are
added to the filtrate. The organic phase is separated off, washed

with 1 N NaOH and a r, dried over sodi umsulba and
\ézsj@hromat ographed gn a SI[\IIC el 20col umm

evapor at ed. ¢Th J
with tert-but tMy™ethersas.el uent: teutyT 434843, 5- di -
fl uor ophenyl) 0X0- 6H pyri dazi/n- 1- yl met hyNghenyl} -1, 2, 4- oxadi azol -5
- yl) nmet hyl am go] pi peri di ne-1- rboxyl ate ag brownish oil; ESI 579.
252 m_ of 4 N HC in dioxane are added to a solution of 1.25 g (2.17

rnmol P of tert-butyl
4-[1(3-{343-(3,5-di fl uorophenyl)- 6- 8s6rPGLEPYTr

dazi n- 1-yl met hyl i phenyl }
-1, 2, 4-oxadi & oI 5y _Q(‘?/I m nQl pi pgrégli ne 1@§koxylate|n2m of
tu

di oxane, and t ef t\ at roéormt re for 3. hours
Wat er 30and et hYN ace ate a added DOHEY he react@o N«L@
organi ¢ phase is separated off. e &eftieo s phase | ed o\a pH
of 14 using 1 N NaOH and extracted twice With ethyl acetate. The
organifg phase is dried over sodium sulfate and evapor at ed:

yl }@2H pyri dazi n- 3- one
35("A73") as pale-yello 9. N

2008/ 017361PCT/ EP2007/ 0 mer\ of sodi um

tri acet oxyborohydri de are added to a suspen5| on of 450 ng (0.93 mmol)
of "A73" in 1.8 m of 37% aqueous fornal dehyde solution, and the

m xtu is stirred at roomtenperature lg é da% Sat urat ed aqueous
sodi unt hydr ogencar bonat e sol ution and 5)5% 8§UR4RE€ S 0di um hydr oxi de
solution are added successively to the reaction mxture, which is
then extracted with ethyl acetate. The organic phase is dried over

sodi um sul fate and evaporated. The @y s chromat ographed on a
silica gel colum with dichl 10as el uent;
L5r g - 4439

M- 3 e ("A46") as

6- (3, 5-di fl uoropheny1l) - 2-(3-{
am no%- 1,2, 4-oxadi azol -3-yllb

Pess crystals; ESI 493. 1b5An anal ogous procedure gives "A74",
hydrochl ori de, ESI 537, 20 "A74".

col ou

hydrochloride, ESI 448.

25 Exaniple 19

The preparation of 2-[3-(5-amino-1,2 4-oxadiazol-3-yl)benzyl]-6-(3,4,5-

trifluorophenyl)-2H-pyridazin-3-one ("A57") and of 2-(3-{5-[methyl-{1-
10 methylpiperidin-4-yl)amino}-1,2,4-oxadiazol-3-yl}benzyl)-6-(3,4,5-iri-

fluorophenyl}-2H-pyridazin-3-one ("A58") is carried out analogously to

the following scheme:

35



25Exanpl e 21 The preparation of

2-{345- (4- net hyl pi perazin-1-yl nethyl ) -1, 2, 4- oxa- .
di azol - 3- yéﬁ%‘éﬁ%’{gi’%@ (3,4,5-trifluorophenyl)-2H pyri dazi n?%I/EFI%OWQMI%
("A75") is 30carried out anal ogously 8® the follow ng schene: 21.1A
solution of 712 ng (6.30 nmol) of chloroacetyl chloride in 1 m of

di chl oronet hane is added dropwi se to a suspension of 1.13 g 20 (3.00
nmol ) of N hydroxy-3[6-o0x0-3-(3,4,5-trifluorophenyl)-6H pyridazin-1-

yl met hypenzam diwqe a .05 nl (7.54 mNHEt) of thietidylamine in 10 ni
of di chl oronet ha th $f-rkngBrClhe—+eaet i on re iN~stirred at
room tenperature Hor\5 ys. The mixture is dipted w

di chl oronet hane, washed 25with 1 N NaCH, 1 N | and water. The
organi ¢ phase is dried over sodium sul fate and evaporated. The
residue is chromat ographed on_a sil- ica gel colum wth petrol eum

et her/ et51yl acetate as ¢ o
chl or onet hyl-ll_l:__ k
uor ophenyl ) - 2Hp 300 ¥ 2 eNLow sh solid;, ESI 433.
21.2100 g (1.00 ) of '1-met hyl pi pefazi ﬁg e Rdveiagolsol ut i on
of 216 mg (0.50-M >
243- (5-chl oronet hyl-1, 2, 4- oxadi azol 3- Abenzyl )-56-(3,4,5-trifl uoropheny
1)-2H pyridazin-3-¢gne in 2 mM of THF, 35and the mxture is stirred at
roomtenfferature for 18 hours. Fhe r@ac--~{ion mxture is partitioned
bet ween di chl or onet hane and we “98or gani ¢ phase is dried
over sodium sul fate and evaporat egy e.reSjdue,is boiled up in
tert-butyl methyl ether pl edMNand = N Wll\tl h suction. The
residue is washed with butyl nmethyl ethegl, driecdin vacuo and
di ssolved in 10 m ofFf"0. hydrochloric acid 1® 2-propanol. After a
short tine, a precipitateldeposit®57this is filtered off with
suction,qgvashed with tert-butyl nethyl et h@r and dried in vacuo:

2- (345- (4- et hyl pi perazin-1- =

yl met hyl ) -1, 2, 4- oxadi azol - 3-yl i benzy] ) -
yridazi n-3-one ("A75") hyd Os At Bxnide
Exanpl e 22 The preparation of \
243- (5-trifluoronethyl-1, 2, 4<oxat azol - 3- yGbhenzyl | -
15(3,4,5-trifluorophenyl)-2H pyyi dazi n- 3- one,,ﬁ\"@?@') ,
carried t from F 5 N
213- (5- no- 1, 2, 4- oxadi azol - 3-yCbenzyl | - 6- (3, 4, 5-trifluorophenryl)-2H
-pyridazin-3-one and trifluoroacetic anhydride in accordance with S.
Kitamura et al., Chem Pharm Bull. 49(3), 268-277 (2001). 20 Exanple
23 The preparation of

2-(3-1, 2, 4- oxai®. 4z 015.86 yi (bOrkyielpel Gyanogen brohide aphedged ir? pogiipnsdaa

'n-3-one ("ATIS dtio%?!keg? 3t 0! 6L ée(lgo_%urtmgc{no&? n%_e{h?iff&§ﬁ*zethyipiperidin~4~
25

rifluor opzenyl) -2H-p
s.crystals; ES! 497.
S
o :
ESI 453, Yis

yhamine and 5.06 g (50.0 mmol) of tristhylamine in 150 mi of THF with stir-
ring. The reaction mixture is stirred at room temperature for 4 hours. The
resultant precipitate is filtered off with suction and washed with tert-butyl
methyl ether. The filtrate is evaporated: methyl(1-methylpiperidin-4-yl)-

30 cyanamide as reddish oil; ES] 154.

19.2 185 mg (1.2 mmol) of methyl(1-methylpiperidin-4-ylicyanamide

are added to a suspension of 376 mg (1.00 mmol) of N-hydroxy-3-[6-
35 ox0-3-(3,4,5-trifluorophenyl}-6 H-pyridazin-1-yimethyllbenzamidine

(preparation in accordance with Example 2} in 2 mi of 2-methoxy-



25 . .

am no-1 @zol - 3-yQoenzyl ] -6-(3,4,5-trifluoroph da
Zi n- 3- on%@t ?il‘ ethyl orthoformate in accordance Wth?@‘;ﬁ&zoﬁ?ﬁ\/\%ﬁéh
et al., J. Med. Chem 10, 208 (1967).8B0Exanple 24 24.10.138 ni
(2.00 mol) of (R -glycidol is added to a solution of 627 nmg (2.00
rnnol ) of 2-(3-am nobenzyl)-6-(3,5-difluorophenyl)-2H pyridazin-3-one

(prepared b¥BH

Wtk 3mitrs a%%Ftdr@”thQ Relrd iaflrdd Hba ?Qrﬂﬁ@?’ét&rezé? e tﬁ%% ?Ha?ytshZoOne

enzyl™ broom I'na simlar fafner to EXanpl e sub-

sequent hydrrngee@étlo@mu@umgs Boerdno ebel, fitsreciatith ¥aétlon, and the of
2- met hoxyet hanol , and the mxture is heated at 120C for 18 hours.
Water is adiRsidueistwasheshwith sichiamemateanaviineresidueria siriedtin xa6e@ wi t h

A ap e e L
wi th dichl op )e g‘p\?, 8fals: ESI 400.

6-(3,5-difl uoroph 1 S)-2, ydroxypropyl am n benzyl ]-2Hp
yri dazi n- 3- Y¥eenis aféaghtoltéeé"ﬁtmte TES'OTWBG pbave & saparetedieotimol ) of

5B L 91 o VBl O
propyl am no}mis]dﬁbhﬁyg]grﬁﬁﬁé@oﬁ -Difca Qeﬁcdﬁjmﬂfwnﬂ'\ fichAldrocar bonat e,

andtggmxturels stirre f or hours. Water is added to the
36r eacti on methan&imaimm asselluwnTb&tni‘fa@lﬂ@cmmalhmalftﬂﬂﬂ@ﬂam hane. The

organi c phase is ed, ov sul fate .an a t
resi due 108V#ROTE %ﬁi 88?%?%@ ]?}%Ycﬁ'%@ H&? B'ﬁ%m '\&ﬁq Il[?)gt rol eum
et her/ et hyl hacRi-al e h rlel@l% lde is dissolved in water, filtered, and the fil-

6- (3, 5- dlflgorophen 434( 2) =B hydr oxy et hyl - >-

oxooxazol i dtrate}symnizged} 22(!3-{6y[mejhylr(ﬁ meﬁwaa:memm%ylémnm@i ﬂcRNﬂsh
S5 St 11 nsrprar OGRS R SRRl R RS 11
n s gggggfm%%&,ofmabcmsgﬂ) %s%a%-@élldwnéﬁ?y&phﬂ%&e 43g). 5Fxanpl e 25

6- (3, 5- dlfluoropheny() 243- ( 2- oxooxazoliclin-3-yl)-

the fol - 1 onRgolmBrEomsolgdbssS AEtainSaGRRRS S8t 2 chl oot hyl -

chl or of or mate |s added to 35a suspension of 313 ng (1.00 mmol)
2- ( 3- 3pi nobenzyl) - 6- (3 5-di fluoro-_phenyl)-2H pyridazin-3-ope in 4

of toluene, | amd.t He m xture i s Nmne eddar strioture ESI
IIA59|| ) 470
i ’ N\)
— /
F \ 0 \ N
25 N—N
F

"A60" 511
R I/\N/I\

C
30 —_ o N

hydrochloride

35



110 for 18 hours. The m xture is allowed to cool, the resultant
precipitate is fjltered off with suction and washed with - I
nmet hyl et hgy\“.ﬁqoﬁ)ghrag]si due is chromat ographed on a silica @(fﬁ%@%‘?\%ﬁw&
wi t h di chl oronet hane/ net hanol as el ught: 2-chl oroet hyl

{343- (3, 5-di fl uorophenyl) - 6- oxo- 6H- pyri -

dazi n- 1- ylnethyllphenylIcarbanate as colourless crystals ESI 420.
579 ng (1 78 2 = = adgo a-sol-ution _of.

373 ng (0. 89 | f\ 497

{3-[3-(3, 5- d|1luorop ﬁy’gk\acft - ;
etonitrilie, an

10pyri dazi n- 11yl net h
perature for 18 hours.

the resul tant|suspensi :

The reaction M xtur esi due i s washed wijth
acetonitrile.{The fi
6- (3, 5- fIu0'opheny1)-213-(2-oxooxazolﬁ fA-3-y1l) - |
15benzy|]-2kkbyridazin-3-one ("A80") as colourless crystals; ESI 384.
Exanpl e 26 The prleparati on of hydrochloride

6- (3, 5-di f | uoFeghey—233—{(Z—rethytthitazel—4—yCh Lﬂgyéﬁ
202H—pyridazqugB§he ("A81") is carried out angk ggu@l to thg 390
fol | ow ng schene 227 pl(1. 3 of, di odlcarboxylate are
added dropwi sg to a lsol uti 3

6- (3, 5- dilf | uof ophenyjl ) - 2H- pyr N
of [3-(2-nmethylthiazol-4-yl) enyllnethaqo
tri phenyl phosphine ijn 25 nil of THF with icg
m xture is st{rred at roomtenperature for 18 5 hours, evapor gt ed,

296 ng (1.44 jmol)
378 my (1.44 rmol) of

and the residiueags*dhr onat ogr aphed by preparatlve HPLC. 541
6- (3, 5-di fl uorophenyl) - 243 ( 2- [ benzyl ] - 2H pgyri dazi
n-3-one ("A81l) as ¢ \ﬁ st al s; |\|1:’SD 39 M@@s
procedurqg gi ves the O U Ng

106- ( 3- cyanophenyl) -
3-one ("A82")] ESI
6- (3, 5-di fl uof ophenyl) - 2-[ 3- (1H i m agzoh- 2-yl ) benzyl | - 2H- pyri dazi n3-o
ne ("A83"), EBI 365 {(the [3-(1H i m daz#l - 2-yl ) phenyl ] net hanol jused
15i s prepared] by |ithlUﬁ1a|UﬁlnIUH1hMC&Iqﬁ ﬁductlon of net hyl
3-(1Him - dagol - 2-ylObenzoat e, whi ch"YXOFHOUEF n prepared anal qgousl y

;Cbenzyl] 2H—pyr|déZ|n-

to T. | 0 e[ walgqw [BI OOrg. MEd. Chem II(18], 9 (2003)). 4U 517
Exanpl e 27 f_ji::>‘ﬂ(:f>: N,o N\//Ff”\bfo
oo~ o LI
25 hydrochloride
"ABS" 501
N — O hﬁ/\ NN
P L o NN
N N— N
30
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The preparation of 6-(3,5-dif|uorophenyl)-243-(5-nethyIthiazof—
25 benzyWwo 2bk/mysdidazi n- 3-one ("A84") and of

6- (3, 5-di f Luor ophenyl) - 243- ( 5-

met hy1- 4, 5- di hydr ooxazol
carried out analogously to the follow ng schene 30

-2-yObenzyl j -2H pyri dazi n- 3-one ("A8
-sec WO

2008/ 017361PCT/ EP2007/ 006186 498 ng (2.60 mol ) of

2-yl

PCT/EP2897/006186

5") is

)_

N-(3-dinmeth
added to a
di f | uor ophe
(2.00 mmol)
stirred at

added to 30
sucti gn and
343- (3, 5-di

R

hy1l) - 6-

%ﬂ

uti

of 1-4

washe

Lar o

d

q

foomt g
N HCI
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a
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Mls-
Geig
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a sol u
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30(0.15 mml ) of

2, 4- bi s(4- met hox
(Lamesson r@@b@ﬁg

henyl) -2, 4-di t hi oxo-1, 3, 2, 4-di t hi a- phosphet ane
173*?? 3 m of toluene is heated at 1100 f JICTIEP2AGHOELE

.

The m xture is all owed to cool

and s¢3 urated sodi um

hydr ogen- car bonat e sol uti on and di chl or onet hane are added. The

organi ¢ phase is separated off,

dried over sodium sul fate and

evaporated. The residue is 35 chronatographed on a silica gel

col um

wi t h di chl or onet'/A@me/|met hanol as WD 2008/017361ﬂCT/EP2007/0061864195
el uent: F o] N

6- (3, 5-di fl uorpopheny1l t hi azdy, - 2yDbe N-2H pyrijdazi n-
3-one ("A84") jas yell ana o us procedure
gi ves the conpound 6-

met hyl t hi azol -2- yQben ("A86"), ES) 394.

Exanpl e 28 10The preq

aration of

6-(3,5-c|ifIuorophenyl)-z-[3-(5-piperidin-4=y|oxazo|-2-
Abenzyl] - al - pyri dazi n- 3-one ("A87") andireéhloride
6- (3, 5-di fl uorphenyll) - 2- (3-

[ 5- (1- met hyl pi p'i#rﬂ‘k}ﬁ"ﬂ- 42y@e§6&KMEtﬂylpianrdnE44y))nmﬂhpMmm]z1 2; 4} or
is carlried oyt
WO 2008/{017361RCT?

(" A88")
30
1- hydr oxygenz
N- ( 3- di net hyl
added to a sol
5f | uor ophenyl)
(3.16 mmol ) of
4-(2-am no-1-h
accordance wt
m xture s sti
to the r%gctio
w th suction,
4- (2-{343-

20

25

30

35

ri azol

ution d
- 6- OX 0+
tert-Q
ydr oxye
h W00/
rred at
n m xt

washed

m nopr qp

crPeRse tubaeiir Gl kel

e hydrate and 7 ,&é_ nmol ) of
yl)-N -ethyl ca

f 1.08 g (3.16 nnnl) of 343 3 5-di -
6H pyr Fdazi n- 1-yl met hyl i,

UQ;; cid and

N

uatexlgi:&ared
in 20 m of\ISrI\/F,

hours. Wateri is
pitate is filtered
tert-butyl

roon1?enperatur

re. The resultant pr

wth water and dried in vacuo:
hydrochloride

ydrochl ori de ar

e 525
’0 25
It) of

e

771 ny

M

and the

added
100f f

"A71b"

6-(3,5-Difluorophenyl)-2-(3~{5-[( 1-ethylpiperidin-4-y!}-
methylaminoc}-1,2,4-oxadiazol-3-yl}benzyl)}-2H-

pyridazin-3-one

g

hydrochloride

207




(3, 5-di fluorophenyl) - 6-oxo- 6H pyri dazi n- 1-yl net hyl Thenzoyl am no} - 1-
hydr oxyet h%ppi peri di ne- 1- car boxyl ate as col ourless solid; ES' 569.
1528. 216.WOg®018361 504 sol uti on of Dess-Martin peri odi nalfel/ER007/006186
di chl oro- nmethane are added to a solupson of 1.14 g (2.00 nmol) of
tert-butyl 44243-

[ 3-(3,5-difluorophenyl) - 6-o0xo- 6H pyridazi n-1-yl net hyl ] benzoyl am no) -1
- hydroxyethyl)piperidine-1-carboxylate in 15 m_ of di_chl oronethane,
and t he m xt{UAF1cs| st i6-(Z8-Difluoapimetpine(@atsafinecthol( 1-omsthilour .| 15 m  df
water, 15 nl} 200f s$aturated sodiu drogencar bongte sol uti gn and 15
m of a 10%laqueous sBURSHA -ﬁwﬂgﬁ%@é@"}@rhﬁi%ﬂx ‘@Z%lti%@% td the
reaction mxture. After the m I .y ed at room
tenperature (for 2 hours, the%@alfgﬂ’?agf%gﬁpﬂdé{ee is filterjed off
wi th suction. The organi c phase of the fil- 25trate is separjated of f|,
dried Dver dodium sul fate and evaporated: tert-butyl
4- (2-{313-(3, 5-di f | uor opheny1)=6~6%0- pyri dazi n- 1-yl net hylli benzoylja
m no} acet yl )|pi peri ¢i ne- bxy te 1 567. 3028. 3A sol utfi on of
453 nmg (0.8 {mml) of t'e VINT~NZ- 5-/

di f | uoropheny1l) - 6- pxo- 6k i dazi n-1-yl rrek%ﬁéo nzpyl ag-no} acet yl) -
pi peri di ne-1-carboxyl ate ®nd 381 ng (1.60 ) of

(et hoxycar Qonyl sul f amoyl Ft ri et hyl anmoni um bet ai ne (Bur gess {reagent)
in5 Mgof THE is heated at 60QC for 18 hours. The reaction mixture ijs
partitioned between 35di chl oronet hane and saturated aqueous sodi um
hydr ogencar bonate solu- 108 tion. The organic phase is dried over
sodi um sul fate, evaporated, and the residue is chronatographed on a
silica gel Zg}@ﬂ@% h di chl oromet hane/ net hanol as el uent:

tert-butyl 4=(C2zZ- = (3, 5-di fl uorophenyl ) - 6- oxo- 6H

5pyri dazi n- 1-yl net hyl | phenyl } oxazol - 5- yOpi peri di ne- 1- car boxyl ate as

L our s, | tals. ES| 549, 28 4237 mgy (0.43 mol) of tert-butyl
A 5 TH b et B b-armino-1 5.4 Skadiazol-3 ybdnayi-6-3 6-db Y

6- 0x0- 6H pyr4 L E nenyl | e | 52 ORI i~eli b-@ai=boxyl
ate 10are di@g’g%/@e |]%5Wpréila5g?§%ﬁ (H%?L%ﬁhﬁ ?éf@tﬁg&?ﬁgbﬁ@?% @ﬁrsr oom
t enper at ur e (hesthBipeeidirs 4-yldaing syl Yasiadiadi3pyiibaneyi-9H-pl iz -3of f

wi th suction and washed with_di oxane and tert{-butyl nethyl ether and
dried in vacers ("6783) and of 6-(3,5-diffuorophenyi)-2-(3-{5-[methyl-1-methyl-

O onqF acHp T 28 St P e L) EBRIaAR S, R R
(de-DVBO0) :  XhpgMlalterdatie p(rg‘ﬂ)al%lﬁ)?n) & ddtistt O&thaﬁ)g@aémmﬂh@ folewk6 (m
32

1H), 3.32(m_ 2H), 5.43 (s, 212 (s, 1H), 7.15 (d, J = 10 Hz,
1H), 7.36 (tingsgheme9. 5 Hz, =2 Hz, 1H), 7.52 (m 2H), 7.66 (m
2H), 7,88 20(m 1H), 7.99 (s, 1H), 8.16 (d, J = 10 Hz, 1H), 8.72 (m
1H), 9.00 (m 1H). 28.5148 ng (0.66 mml) of sodium

tri acet oxyborohydride are added to a solution of 80.3 ng (0.17 mmol)
of 6- (& 5-difluorophenyl)-2-

[ 3- (5- pi peridin-4-yl oxazol - 2-yl )benzyll- 2H pyri dazi n- 3- one

hydrochl oride 25in 1.5 m of 37% aqueous fornal dehyde sol ution, and
the mxture is stirred at roomtenperature for 18 hours. Saturated
sodi um hydr ogen-

30

35



carbonate solution and 15% aqueous sodi um hydroxi de sol ution are
added to R ooeaEhéon m xture, which is then extracted wahgebydosiss
acetate. 30The organic phase is dried over sodiumsulfate and
evaporated. The residue is boiled up 90 tert-butyl nethyl ether,
allowed to cool, filtered off with suction and dried in vacuo:

6- (3, 5-di fl uor ophenyl) - 2- {345 (1- et hyl pi peri di n-4-yl)oxazol -2-yi] ben

zyl} - 2H pyri dazi n- 3-one 8 S C@| our- 35l ess crystals; ES1463;
WO 2008/017361PCT1EP2007/0 R 6 1 I\/Rlng? DI\/BO) 5 [ppm =
1799

1.63(m 2H), 1.94(m 2H), 2.72(m 1H),
2.78 (m 2H), 542(s 2H) , 700(d J = 1Hz, 714(d J = 10 Hz,
1H), 7.35 (tt, Ji 9.5 Hz, I—[Q 750(m 2H), 7.66 (m
2H), 7.86 (m 1H), 799(s 1H) 815( B = 10 Hz, 5 1H). The

f ol | owicng conpounds are prepared anal og ust

243- (5-'pi peri di n-4-yl oxazol - 2- yOoenzyl [~ -(‘%04, 5-trifluorolOphenyl)-2
H pyri dazi n-3-one ("A89"), ESI 467, N N

20243- ( 5- pi peri di n- 4-yl oxazol - 2- yGenzyTl- 6-?3\ch) or ophenyl ) - 2H

pyri dazi n-3-one ("A90" npNe 29 The preparation of

643, 5-di f | uor ophenyl) 24 peridi n-4-ylthiazol - 2-

"N.and |of
6-(3,5-difluor op 1) -{3- )\j 8H 2-methoxyethano!
[ 5-(1- r'i@t hyl pi pertydi n- 4-yQt hi azol™%2-yl | Henzy1} - 2H pyri dazi n- 3- one
("A92") is carrieg out anal ogously to the foll ow ng scherre 2529. 1A
suspensi on of 190 9(376 of tert-butyl :

enyl) 2 4- d| i oxodd, 3, 2, 4 hi aphosphet ang NH,
in 6 n 30 of "tel ue e s heated at 110C for 18
hours. 15he nixturge is allowdd to cool, sat ur at ed so@{d4m

hydr ogencar bonat e sol deidosngnd di chl oro hane are added. The organic
phase is separated off, dried over sodi urg%gu fate and evaporated. The

residue i s chromatographed gn a silica ge | um

mn
N\

\

z

5 O
L2
N

“ATS“

20 N~g

E H,C=0

S —

Iz

NaBH(OAC),

.-/ o
25 F Sy /N " "
N/ A6
N Y
N

30 20.1  8.74 g (80.0 mmol) of cyanogen bromide are added in portions to a
solution, kept at 0°, of 17.1 g (80.0 mmol) of 1-Boc-4-methylaminopiperi-
dine and 11.1 ml (80.0 mmol) of triethylamine in 160 ml of THF with stir-
ring. The reaction mixiure is stirred at room temperature for 4 hours. The

35 resultant precipitate is filtered off with suction and washed with tert-butyl
methyl ether. The filtrate is evaporated. The residue, a slowly crystallising



35wi t h di chl or onet hane/ net hanol as eluent: tert-butyl

4- (24343- (%3, 5-di - WD 2008/ 017361PCT/ EP2007/ 006186 111 1-carboxyl ate
as brown-Wél 200813841, ESI 565. 29.21.139 (0.43 mmol) of trerErburpdsiss
4- (2-{343-(3,5-di fluorophenyl) - 6- 05

0X0- 6H pyri dazi n-1-yl met hyl } phenyl ) t hi azol - 5- yDpi peri di ne- 1- car boxyl a
te 5 are dissolved in 12 mM of 4 N HC in dioxane and left at room
tenperature for 18 hours. Water and ethyl acetate are added to the

reaction m xburie boflbe L{Prvq&np@tr@lbaﬁﬁeﬂh%r aApRoalep Tfhfefpreabﬂaﬁﬁmm&éﬁed
phase is rendered al kali ne using 15% aqueous sodi um hydroxid

sol ution andO*Ewﬂh%mcé@nmﬂveﬁhm@ﬂmetaﬁ@ﬂrat@herrmd grigdrin &a@ucaé@rhbytyl

chr amat ogr aphea i HoplFuB8 Buplfe: £ EBE v aRiat SPshHER furi Sl

6- (3, 5-di fl upggphenyl) - 243- ( 5- pi peri di n-4-yithiazol -2-yl)benzyl]-2Hp
yridazgn-3-one ("A91") as yellow sh crystals; ES! 465; 151H NWR
(d6- DVBO) : 6[pprr] =1.54 (m 2H), 1.94 (m 2H), 2.65 (m 2H),

3240 38 ettt b oot dro fodfotilr o2 7 o

Hz, 1H), 7.9fg%Rateldfs ao%‘eﬁ%(éjsus]pens% &¥5.36H) 152@ﬁﬂﬂ Q%‘Pﬂﬁhydrbﬁy—?)-
Exanpl e 28.5, (3, 5-di fl uor opheny1)-243-(5-pi peri di n-

yl t hi azol - 2- L&bmrﬂyﬂs]s-ﬂlﬂupwpwmﬂ-wndazxs ?—glmtbw -renramistinm(prepgde
gn?Ssqu:Jm L%@E%% bot O[%%Sm%% m?o?b methoxyethanol, and the mixture is

hyl
(1-met hyl pi p mrgd/g; é}%@gﬁfé 0212090 RN BV dys? Ve b e ﬁnﬁuﬂﬂ%

("A92"), 25E oW ng corrpounds are obtal ned anal ogously
30243- ( 5- pi peliowiédigtegol fiteradiwith y@tenz aidl6e (Ssidusis washetbwibltgny 1) -
2H- pyri dazi n- 3- one

6- (3-chl or opﬁ@ﬁ{@j‘?g@g ﬁ‘ﬁlrﬁ%‘aﬁﬁ|'$ldges‘é/f'fﬁ$‘g%l2'@’%@m1§ Y591 i daz
6 (3, 5981 1 ﬁ@fazbhéﬁfﬁ@@zﬁé orophemy ) A Ryadagin S 08 AT S
2H- pyri dazi nredidiste 5606 ESN@&B ochl oride, ESI 465 112
Dichloromethane and 1 N HCI are added to the filtrate. The organic phase
is separated off, washed with 1 N NaOH and with water, dried over sodium
sulfate and evaporated. The residue is chromatographed on a silica gel
column with tert-butyl methyl ether as etuent: tert-butyl 4-[(3—{3-[3-(3,5—di-

fluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyljphenyl}-1,2,4-oxadiazol-5-

20

yl)methylamino]piperidine-1-carboxylate as brownish oil;, ESI 579.

25 2 ml of 4 N HCl in dioxane are added to a solution of 1.25 g (2.17 mmol) of
tert-butyl 4-[(3-{3-[3-(3,5-difluoropheny!}-6-oxo-6H-pyridazin-1-yimethyl}-
phenyl}-1,2,4-oxadiazol-5-yl)methylaminojpiperidine-1-carboxylate in 2 mi
of dioxane, and the mixture is left at room temperature for 3 hours. Water

30 and ethy! acetate are added to the reaction mixture. The organic phase is
separated off. The aqueous phase is adjusted to a pH of 14 using 1 N
NaOH and extracted twice with ethyl acetate. The organic phase is dried
over sodium sulfate and evaporated: 6-(3,5-difluorophenyl)-2-{3-[5-(methyl-
piperidin-4-ylamino)-1,2,4-oxadiazol3-yl]benzyl}-2H-pyridazin-3-one

5
] ("A73") as pale-yellowish crystals; ESt 479.



213- (5-azetidin-3-yl thiazol -2-yQoenzyl]-6-(3,5-difluorophenyl)-
2H- pyri dazi;/- "A9T") 185
106- (3, 5- @?Fﬁ?@gﬁﬁgnw ) - 243- (5-pi peri di n-4-yl met hyl t hi azol —D2y 1)
benzyl] - 2H pyri dazi n-3-one ("A98"), tegfluoroacetate, ES! 479;

6- (3, 5-di fluorophenyl)-2-(3-(5[1

- (2-met hoxyet hyl ) pi peri di n-4-yl|thiazol -2-yl }benzyl)-2H pyridazin-3-0

"A99") , h ' . .
(5. 5-di 11 uakBRRET Mol FESoTORLIRseipbPToAVIde A A0S P P A 351 - 2
-yl ] benzy1} - Z4driayan QMS@@ 183 M8 T)A73" in 1.8 ml of 37% aqueous
6- (3, 5-di fluorophenyl)-24 ﬁm pyrrolidin-2-ylthiazol -2-yQoenzyll-
2H pyri dazi n-farroaklehyda solutionFand e nigture is stifeedoatoparatdroperature
6- (3-chl | ) - 2- (345- (4- met hyl pi i n-1-vyl met hypt hi | -2-yl Th
i o oo TR o ST B A TR DRy i1
following sc aquibud Q081 P hY8ASeT EHRO 5RO 4864 %@n@cessi\ﬂéfga e 44
g (41.7 mol ) of sodi um hydrogénsul fide hydrate and 4.57 g o

di et hyl ammoniraaciidn ovixides, avtecka ddident exteacéanl withaihyfacsias. ghe¢ deganic
mol ) of 313-(.3-chl or.ophenyl)-6-0x0-6H i dazin-1-yl met hyl |-

benzont ¢ 11 o HIASe0s (1RO LA bG SLHae A P YaHAraiest S ERSEaRUBS st ¢ r ed
at 55C for 1 bt r Fal=rte) | ed
to 20room t eﬁsphggﬁaﬁor%@gg%d %:n %@ﬁﬁ?gﬁﬂg@%@ﬂﬂﬂ?ﬁﬂgﬁﬁ ant haRa!
preci pithte ia élubhtBe(8, Biflusiro phemd)-2-48-{5faetiad-(dimbathyiipsridind-gdi- ed
in vacuo: 343-

chl or opheny 1)a"é'l%-@%(;+?GQZPWHZQ&§MWPWVIMQWHQW%‘Qé?ﬁedwgn)aés gell ow
crystals; ESly3hQs istals; ESI 493.

15 An analogous procedure gives "A74", hydrochloride, ESI 537,

F
\ 8]
Q{I}: O
20 F ad
BN /C)
. N
\O [\{

"AT74".
25
Example 21
The preparation of 2-{3-[5-(4-methylpiperazin-1-ylmethyl)-1,2,4-oxa-
diazol-3-yllbenzyl}-6-(3,4,5-triflucrophenyl)-2H-pyridazin-3-one ("A75") is
30 carried out analogously to the following scheme:

35



30. 2A suspensi,on of 3.97 g(10.6 mmol) of 343-(3-chl orophenyl) - 6-

0X0- 6H pyri met hyl I 't hi obenzam de and 1.55 g (13. I
chloronalongﬁieﬂgée&#n 22 m of acetone is heated at the %ggﬁﬁ?@VB@“SG
hours 30with stirring. The reaction nmyxture is evaporated, and the
residue is dried in vacuo:

2-{343- (3-chl orophenyl) - 6- oxo- 6H pyri dazi n-1-yl net hyl i pheny1} -

t hi azol e- 5- car bal dehyde as bEpmn gl ass, which is enployed for
subsequent reactions wFNnoW w#ther purification; ESI 408. 3530.3 60

ng (1.0 nmmol) of aceti d,aci a (1.51 ) of
i Nd ution 527 ngﬂ%gﬂbout

of dlchloronethane
for 18 hours. 1 N NaCH is added tq
organi ¢ phase is separated: of f.
sodi um sul fate and evaporat®e
silica gel colum with dichlio
6- (3-chl or o- phenyl ) - 2- (345 &>fret hyl pi per azi n- 1Nyovet Wl ) t hi azol - 2-yi
| benzyl) - 2H—pyr| 10dazi n- 3-orke ("A95") as ochre-yellow crystals; ESI
493. The1Pol l owin conmpounds are prepared, anal ogously

156- (3 5- dlfluoro heny1l) - 2- { 345- (4- pE zi n- 1-yl net hypt hi a-
zol - yllbenzyl %rldaq£n " SI 494; "A7%"

6- (3, 5- dlfluorophe ) - 243- ) N i azol -2-yl)-
benzyl ] - 2prr|dmone( \ ) ESl 481. 20 Ex 31 The

preparation of 6-(3,5-difl yof Openy1) - 243- (4- met iyia hi aéi%z-yl) -
benzyl]-2H pyridazin-3-one ("A¥03") is carried out anal{gously to the
25f ol | owmiBg schenme WD 2008/ 017361115PCT/ EP2007/ 006186 col um

wi t h di chl or onet hane/ met hanol : 6- (3, 5-di fl uorophenyl)-243- (\4-

met hyl t hi azol - 2-yObenzy11- 21- 1- pyri dazi n-3-one ("A103") as yell ow sh
solid; ESI 396. An anal ogous procedure gives the conpound

6- (3, 5-di fl uorephenyl) I j i i

S T L 3*21 ExaA?so Lﬁronznmfa#@pr;ng grsfgméu ?’?éhlebﬁalc‘éﬁﬂ cRIoPIRNG

6- (3, 5-difluor d)phleofyﬂ&)hlﬁrc{lﬁelth%é@éd@ed diropulisy teahguispension of 1.13 g

ot anal Bgous {08 B EEN: bigthoy- SRRl 5 b oropheryi ok Fpyiidazins-

ylmethyijbenzamidine and 1.05 mi (7.54 mmol) of triethylamine in 10 mi of

tlrred at roomtenperature
et ™~on m xture, and the
ase is dried over
6 " H\ ogr aphed on a
et hane/ met hanol las ent :

dichloromethane with stirring. The reaction mixture is stirred at room tem-
perature for 5 days. The mixture is diluted with dichloromethane, washed

25 with 1 N NaOH, 1 N HCI and water. The organic phase is dried over
sodium sulfate and evaporated. The residue is chromatographed on a sil-
ica gel column with petroleum ether/ethyl acetate as eluent: 2-[3-(5-
chloromethyl-1 ,2,4—oxadiazol—B-yI)benzyI]-G—(B,4,5;triﬂuorophenyi)-2H~pyr1—
dazin-3-one as yellowish solid; ESI 433.

30
21.2 100 mg (1.00 mmol) of 1-methylpiperazine are added to a
solution of 216 mg (0.50 mmol) of 2-{3-(5-chloromethyi-1,2,4-oxadiazol-
3-yl)benzyll-6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one in 2 mi of THF,
39 and the mixture is stirred at room temperature for 18 hours. The reac-

tion mixture is partitioned between dichloromethane and water. The



N5-\\_NO copper powder tdethyl anmoni um chloride "A105"

hydr ochl o 77 WO 2008/ 017361PCT/ EP2007/ 003618 ,
analogous%gygkegﬁ?é4glves t he conpound 6-(3, 5- dlfluoropﬁ%nyﬁﬁﬁﬁ?q%gsﬁ
[1-(2-norpholin-4-ylethyl)-1H1, 2, 3-tgg azol -4-yl | benzyl | - 2H-pyri dazin
-3-one ("A106"), ES! 479. Exanple 33 The preparation of

6- (3, 5-di fl uorophenyl) - 2- { 345- (4- net hyl pi per azi ne- 1-

carri od out SRHBGBUERS 3 Bhe FLRT Uk 8l SBBalale. e tesidue
20081017361 PRTHGIAD0E 9080 51 b o cBdca arli i AEGBA 9t Aot

6- (3, 5-di fl uorophenyl)-2-[ 3-(5-o0xo0-4,5-di hydro-1
5t hi adi azol - Ihed@peitl lp%hpylwtlhmrhb&ybmtmyl,@m )ﬂ{leEm vaaq ahg

&air I ed out %?s%lo v%%ul%l 1y0 itn?mt 86’\1 !{I?{yld?c\f\éhrll jcsgéllg in Z-propanol %fter as 13 2
time, a precipitate deposits. This is filtered off with suction, washed with
tert-butyl methy! ether and dried in vacuo: 2-{3-[5-(4-methylpiperazin-1-
yimethyl)-1,2,4-oxadiazol-3-yljbenzyl}-6-(3,4,5-trifluorophenyl)-2H-pyri-
dazin-3-one ("A75") hydrochloride as colourless crystals; ES| 497.

10

Example 22

The preparation of 2-[3-(5-triflucromethyl-1,2,4-oxadiazol-3-yl)benzyl}-6-

15 (3,4,5-trifluorophenyl)-2H-pyridazin-3-one ("A76"), ES| 453, is carried
out from 2-[3-(5-amino-1,2,4-oxadiazol-3-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)}-2H-pyridazin-3-one and frifluoroacetic anhydride in accordance
with S. Kitamura et al., Chem. Pharm. Bull. 49(3), 268-277 (2001).

20
Example 23

The preparation of 2-(3-1,2,4-oxadiazol-3-ylbenzyl)-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one ("A77"), ESI 385, is carried out from 2-[3-(5-

25 amino-1,2 4-oxadiazol-3-yl)benzyl}-6-(3,4,5-trifluorophenyl)-2H-pyrida-
zin-3-one and triethyl orthoformate in accordance with C. Ainsworth et
al., J. Med. Chem. 10, 208 (1867).

30 Example 24

The preparation of 6-(3,5-difluorophenyl}-2-[3-((S)-5-hydroxymethyl-2-
oxooxazolidin-3-yl)benzyl]-2H-pyridazin-3-one ("A78") is carried out

35 analogously to the following scheme



NH2 ODMF ., 20Exanpl e 35 The preparation of

6- (3, 5- di F\yuohsipRY 1) - 2- { 315- (4- et hyl pi per azi n- 1- PCT/ER2007/006186
yl)-1, 2, 4-thiadiazol -3-yl | benzyl}-21-1-pyridazi n-3-one ("AT 09"3 I'S
carried out analogously to the foll owgg schene 25 30 15 An

anal ogous procedure gives the conpound 6-(3,5-difluorophenyl)-2-
(3-{544- (2- met hoxyet hyppi perazi n-1-y1] -1, 2, 4-t hi adi azol - 3-yl } benzyl) -
2Hoyri dazi n-3-one ("Al 0"), dwdrochl oride, ESI 525 20 Exanpl e 36
The preparation of

6- (3, 5-di fl uor ophenyl) - 243- (p- nT gl i n-4-yl hyl oxazol® @ewl}ﬁﬂof
2H pyri dazi n- 3- ong” (S~ T®) SESI465nH s cardi @H anarogousTy t o
the follow ng sche 4 WD 2008/ 017361PCT/ EP2007/ 006186 119 5 OH Co
OH H2NN., &\ 1.)

5 F ~ 0
F \N’N\/@ /\‘/\

10

. A0
diethyl carbonate
- F x _N
- N N

KOtBu )\%

.5 F "AT8"

241 0.138 mi (2.00 mmol) of {R)-glycidol is added to a solution of

627 mg (2.00 mmol) of 2-(3-aminobenzy!)-6-(3,5-difluorophenyl)-2H-pyri-

dazin-3-one (prepared by reaction of 6-(3,5-difluorophenyl)-2H-pyridazin-3-
20 one with 3-nitrobenzyl bromide in a similar manner to Example 1 with sub-

sequent hydrogenation using Raney nickel as catalyst) in 4 mi of 2-meth-

oxyethanol, and the mixture is heated at 120°C for 18 hours. Water is

added to the reaction mixture, which is then extracted with ethyl acetate.
05 The organic phase is dried over sodium suifate and evaporated. The resi-
due is chromatographed on a silica gel column with dichloromethane /
methanol as eluent: 6-(3,5-diflucrophenyl)-2-[3~((8)-2,3-dihydroxypropyl-
amino)benzyll-2H-pyridazin-3-one as colourless oil; ESI 388.
30 7.0 mg (0.06 mmol) of potassium tert-butoxide are added to a solution
of 394 mg (1.02 mmol) of 6-(3,5-difluorophenyl)-2-[3-((S)-2,3-dihydroxy-
propylamino)benzyl}-2H-pyridazin-3-one in 3 ml of diethyl carbonate,
and the mixture is stirred at 110°C for 3 hours. Water is added to the
35 reaction mixfure, which is then extracted with dichloromethane. The

organic phase is dried over sodium sulfate and evaporated. The residue



| ELM HOBt DMF 1 oxalyl chloride triethylamve dinethyl sulfoxide
Bur gess reagent 25 Exanple 37 The preparation of
6- (3, 5- di WORavsIPRWAY 1) - 2- ( 3- ( 544- ( 2- hydr oxyet hyl ) - PCT/EP2007/006186
pi perazin-1-yl] -1, 2, 4- oxadi azol - 3-yl }egnzy1l) - 2H pyri dazi n- 3-one ("Al
11") is carried out analogously to the follow ng schene: 37.11.77 g
(18.0 mmol ) of diethylcyanam de are added to a suspension of 5.35 g
(15.0 mmol ) of N hydroxy-346-oxo-3-(3,5-di fl uorophenyl)-6H

25pyri dazi n-is-ghromahydrabbed am alsiiea gel @Qumin with petrelcuox gitanambioy, and

(e mure ek el B d empatute ol 180,00 18 AU S0E e
residue is waghed Wik 4l FHE AR PIAGaziR R onE P AR bS yElIGRRR N

vacuo:
243- ( 5- am noerystalst-ERladht 4zol - 3-yl ) benzyl ] -6- (3, 5-di fl uorophenyl)-2Hp
yri dazbn-3-one as reddi sh 30crystals; ES' 382. 37.21.14 m (9.00

mol ) of trinmethylchlorosilane are added to a sus- pensi on of

350onsy 11 6- 14 Selpdus A ARRANS Y 5; e B BBl dmliblopheny))-2-

di chl oro- nef@Re-5-Hydrokyhiethyl-0fox@bRardlidis-30@)bemay}-26f-pyridazin-3-one
tetrabutyl anmoniumnitrite 21 in 3 mM of dichloronethane is slowy
added dr opwi 88790, Efl ¢1duspensi on at room tenperature with stirring.
After 4he reaction mxture has been stirred at roomtenperature for
16 hours, it is filtered. The filtrate is partitioned

Example 25

The preparation of 6-(3,5-difluorophenyl)-2-[3-(2-oxooxazolidin-3-yl)-
15 benzyl}-2H-pyridazin-3-one (“A80") is carried out analogously to the fol-

lowing scheme

/ O
£ N . toluene
S
20 N~ NH, —

O
Cl O/\/C[

F Z \i@\ 0
F N

25 H

= 8]
. F = N
caesium carbonate N N/>

acetonitrile q]

30

25.1 0.155 mi {1.50 mmol} of 2-chloroethyl chloroformate is added to
35 a suspension of 313 mg (1.00 mmol) 2-(3-aminobenzyl)-6-(3,5-difluoro-
phenyl)-2H-pyridazin-3-one in 4 ml of toluene, and the mixture is heated at



between di |l ute sodi um hydrogencarbonate sol ution and dichl oronet hane.
5 The or¢aresoptsase is dried over sodium sul fate and enapLR2887%Md5186

gi ving crude

243- (5-chl oro-1, 2, 4- oxadi azol - 3- yCbengy! j - 6- (3, 5-di f| uor opheny1l) - 2Hpy
ri dazin-3-one as yellowish oil, which is enployed for the next
reaction wi thout further purification; ES1401. 10 37.363.3 ng (0.49
mol ) of hydisxXyet nbprp dtazinbeurang aBOved tq Godh tmsuitaft precipitate
trlethylamne are added to _a sol ution of 0.32 mmol ) of

Crude - ( 316 Gltetador bWINS Ustian OHARANA Wity %«E&yﬁ i efier: the res-
di fl
1501 11 0T O POV SRR 00l o il B RSl Xt ur e

is stirred urs ura |umchlor|de

sol uti on andetidhyl agepicht2-ghlorestiad3{[8- (Br&diﬂaacdpmfwm@(@mei-f-ﬂm
aquedus phase is separated off, and the organic phase is washed tw ce

with 20wat efazintd rw@emy&phgaﬂim@natea@%calﬁarl@eﬁgmséal@dfsm&’é? .r esi due
is purified by preparative HPLC. 0.3 ml of 1 N HClI is added to the
product-contai ning fractions, and the m xture is |yophilised:

6- (3, 5- d|f|517€g Q%Blhmi’ol) of caesium carbonate are added to a solution of
(3-(514-(2-h droréet hyDpi perazi n- 111] - 4- oxadi azol - 3-yl | benzy1) - 2H

pyri dazi n- 33@1@9 e&%mﬁm@ Dﬂ%‘cﬁ@r@@hﬁlﬁ'@s@ eoifboserherybio-086-6/25 The

tructbre BarRagt Sy RERDEb PR 03 o heriPie 08! Mo s 06

resultant suspension is stirred at room temperature for 18 hours, The
reaction mixture is filtered, and the residue is washed with acetonitrile. The
filtrate is evaporated: 6-(3,5-difluorophenyi)-2-[3-{2-oxooxazolidin-3-yl)-

15 benzyl]-2H-pyridazin-3-one ("A80") as colourless crystals; ESI 384.

Example 26

The preparation of 6-(3,5-difluorophenyl)-2-[3~(2-methylthiazol-4-yl)benzyl]-

20 ,
2H-pyridazin-3-one ("A81") is carried out analogously to the following
scheme

25 \ _NH \Q{ PPh3

DEAD
30
|IA81'II
227 ul (1.44 mmol) of disthyl azodicarboxylate are added dropwise to a
35

solution of 200 mg (0.96 mmol) of 6-(3,5-diflucrophenyt)-2H-pyridazin-3-
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ohe, 296 mg {1.44 mmol) of [3-(2-methyithiazol-4-yl)phenyljmethanol
and 378 mg (1.44 mmol) of triphenylphosphine in 25 mi of THF with ice-
cooling. The reaction mixture is stirred at room temperature for 18

hours, evaporated, and the residue is chromatographed by preparative

5
HPLC: 6-(3,5-difluorophenyl}-2-[3-(2-methylthiazol-4-yl)benzyl]-2H-pyri-
dazin-3-one ("A81") as colourless crystals; ESI| 396.
An analogous procedure gives the compounds

10 6-(3-cyanophenyl)-2-[3-(2-methyithiazol-4-y)benzyl]-2H-pyridazin-

3-one ("A82"), ESI| 385;
6-(3,5-difluorophenyl)-2-[3-(1H-imidazol-2-yl)benzyl]-2H-pyridazin-
3-one ("A83"), ESI 365 (the [3-{1H-imidazol-2-yl)phenyllmethanol used
15 is prepared by lithium aluminium hydride reduction of methyl 3-(1H-imi-
dazol-2-y)benzoate, which is in turn prepared analogousiy to T. Mano et
al., Bioorg. Med. Chem. 11(18), 3879 (2003)).

20

Example 27
The preparation of 6-(3,5-difluorophenyb)-2-[3-(5-methylthiazol-2-yl)-
25 benzyl]-2H-pyridazin-3-one {("A84") and of 6-(3,5-diflucrophenyl}-2-[3~(5-

methyl-4,5-dihydrocoxazol-2-ylbenzyl]-2H-pyridazin-3-one ("A85") is car-

ried out analogously to the following scheme

30

35



NO O- "A116" O N' 4111 N'mIl NO ,>--N\ 7-\_\ OH ]

Exanpl e 38. The preparation of

4- ( 3- { 343¥Q 3080361 uor ophenyl) - 6- oxo- 6H pyri dazi n- 1- y| 25rexsrgétqobesay 1
}-1, 2, 4- oxadi azol - 5-y1) nor phol i n- 3-0 %3( Al 17") is carried out

anal ogousl y to the follow ng schene:

ﬁ\( T

EDCI
S DMF
OH
10
Dess Martin periodinane
DAST
0
~
F N \/lK
F \N/N 's)
1 l
5 N
F "ABS Lawesson reagent

A0
20 ] \N/N\/@/S
I

498 mg (2.60 mmol) of N-(3-dimethytaminopropyi}-N'-ethylcarbodiimide
25 hydrochloride are added to a solution of 685 mg (2.00 mmol) of 3-[3-(3,5-
diftuorophenyl)-6-oxo-6H-pyridazin-1-ylmethyllbenzoic acid and 156 pl
(2.00 mmo!) of 1-aminopropan-2-ol in 4 ml of DMF, and the mixture is
stirred at room femperature for 18 hours. The reaction mixture is added to
30 1 N HCI, the resultant precipitate is filtered off with suction and washed
with water. The residue is dried in vacuo: 3-[3~(3,5-difluorophenyl)-6-oxo-
B8H-pyridazin-1-ylmethyl]-N-{(2-hydroxypropyl)benzamide as colourless
crystails; £ESI 400.
35 ) .
A solution of 126 mg (0.32 mmol) of 3-[3-(3,5-difluorophenyt)-6-oxo-6H-
pyridazin-1-yimethyl}-N-(2-hydroxypropyl)benzamide in 3 ml of dichloro-
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2038. 1252 ng (1.60 mml) of (2-chloroethoxy)acetyl chloride are added :
to a suspPEhHioyA17861 381 ny (1.00 mmol ) of 243-(5-ani no- 1PCI/AP2007/006186
oxadi azol - 3-yCbenzyl ] - 6- (3, 5-di fl uor oghenyl) - 2H pyri dazi n-3-one in 2

m of toluene, and the mxture is stirred at a tenperature of 110 for
40 hours. 25The reaction mxture is allowed to cool, diluted with
petroleum ether and filtered with suction. The residue is

rﬁlcr yst alhl i Mhé?eﬂg{ ecaledno +781&: aridt 4@l (0.35 mmol) of diethylaminosulfur

chl or oet hoxy) - N- (3-{343- (3, 5-di f| uorgphenyl) - 6-0oxo0-6H pyri dazin-1-ylm
et hyl | pheny?/[')lﬂ@,r@,e@r@ esh With §t'57mciﬁﬁr’?ﬁé@)’%"ﬁ’gﬁ%ﬁyﬁmwfc‘gﬁs a?/s;

ESI 502. 30f€1ﬁ10%§yﬁ:§4‘?§9§§ a28mAeh dfPotdssitnBHbonQk are then added,

2- (2-chl oroe X

(3-(343- (3, fhaltdddtionanixeure i3 wanmed-t6 Hopyr tetigzaratiedrmiedtinegd pheoyd } -
1, 2, 4boxadi azol - 5-yOacet am de (about.  90% and 228 ngp@gjo. 70 mhlﬂ) of
35caesi um ci#mBaeatarg for 18hows. agkraigdsodiumhydiegencaibenate ion

tenmperature ,n4 dichloromethane are added to the reaction mixture. The organic phase
is separated off, dried over sodium sulfate and evaporated, The residue is
\ chromatographed on a silica gel column with dichloromethane/methanol as
10 eluent: 6-(3,5-difluorophenyl)-2-[3-(5-methyl-4,5-dihydrooxazol-2-yl)-
benzyl]-2H-pyridazin-3-one ("A85") as colourless solid; ESI 382.

4.0 g of a 15% solution of Dess-Martin periodinane in dichloromethane are

15 added to a solution of 280 mg (0.70 mmol) of 3-[3-(3,5-diffuorophenyi)-6-
oxo-6H-pyridazin-1-yimethyi]-N-(2-hydroxypropyl)benzamide in 5 m! of di-
chloromethane, and the mixture is stirred at toom temperature for 1 hour.
5 ml of water, 5 ml of saturated sodium hydrogencarbonate solution and
15 ml of a 10% agueous sodium thiosulfate solution are added to the

20 reaction mixture. After the mixture has been stirred at room temperature
for 2 hours, the resultant precipitate is filtered off with suction. The organic
phase of the filtrate is separated off, dried over sodium sulfate and evapo-
rated: 3-[3-(3,5-diﬂuorophenyl)-6—oxo~6H~pyridazin'-1 -yimethyl]-N-{2-oxo-

25 propyl)benzamide as colourless crystals; ESI 398.

A suspension of 119 mg (0.30 mmol} of 3-[3-(3,5-difluorophenyl)-6-0xo-
8H-pyridazin-1-ylmethyl]-N-(2-oxopropyl)benzamide and 60.7 mg

30 (0.15 mmol) of 2,4-bis(4-methoxyphenyl)-2,4-dithioxo-1,3,2,4-dithia-
phosphetane (Lawesson reagent) in 3 ml of toluene is heated at 110° for
18 hours. The mixture is allowed to cool, and saturated sodium hydrogen-
carbonate solution and dichloromethane are added. The organic phase is
separated off, dried over sodium sulfate and evaporated. The residue is

35
chromatographed on a silica gel column with dichloromethane/methanol as



for 18 hours. Water is added to the reaction m xture, and the
resultant 124 precipitate is filtered off with suction. The residue
is dried and20mmiysial - |ised fromacetonitrile: PCT/EP2007/006186
4-(3-{343-(3, 5-difl uorophenyl) - 6- oxo-§&t pyri dazi n- 1-yl net hyl | pheny1} -
1, 2, 4- oxadi azol - 5- yOnor phol i n- 3-one as col ourl ess crystals; ES! 466.
Exarrpl e 39 The preparation of

6- (3-chl or ophenyl) - 243- (5- net hyl - 4, 5-cl i hydr ot hi azol -2- 10 ,

(@) 1] - 2H 3 i
e ol I'bui ng denC e RO bZ o (RS Ry g 2 EpY O
of 203 ng (0.ddzimBedne OP\BB")J&{(QWSWBOW]&E@II)Q% 0X0- 6H-

pyri dazi n- 1-yl met hyl kN- (2- hydr oxypr opyl ) benzam de (preparation anal o-
20gous to Exanmpl e 27) and 106 ng (0.261 nmol) of 2, 4-bis(4-mnet hoxy-

henyl) - 2, 4- Q@ﬁﬁﬂﬁﬁ@ﬂg
:onegym)s of tgﬁuﬁjghg Iﬁgﬁﬁér%c%:’@!ta%e%%gm or Ig%:?ﬁ‘s?ﬁé he Jrl)ga%?
m xture is panethyithized!-Det)perzylbatiypaidedinsddnert AgeihogEhsa4.bonat e

sol ution and 25 dichl oromethane. The organic phase is dried over
sodi um sul fate and evaporated. The residue is purified by neans of

preparative I—E’ Qn Q-
(3-chlor opherry%—%g%%- 5- net hyl - 4, 5- di hydr ot hi azol - 2- yhbenzyl ] - 2H pyri
dazi n-3-one as yellow solid; ESI 396. 30Exanple 40 The

pr epar on of 644-(3-dinet hyI am nopr ogoxy -3, 5-difluor gfhen y1]-243-
U5 et AT STt prenaration obo YABGHy DO PRR Y 2 a5 IPBl L YOMTE 5 1<

car-35ried o

2008/ 017%1%&})%@%&8%%%%%?2&4 PJ"%??‘M ?‘C@ﬁg rasrophenvlie R
hydride (60% [65(1pﬁéﬁfyipuﬂemth—ﬂU@(&dﬂE@l}béntﬁ}-ﬂf—fs@jrldalzwsafnea@@%fg
(0.50 mmol ) of 243-(5 | -1, 2, 4- oxadi azol - 3-

yObenzyl) - 6- (lscarrwetw&mﬁi@%pféhmhezﬂqﬂwmﬁﬂem% one in 10 nl of
DMF under argon, and the mixture is stirred at roomtenperature for
10 minut®s. 118 pi (1.01 mml) of 3-(dinethyl an no)- 1-propanol are
t hen

20

25

30

35



added, and the mixture is stirred at roomtenperature for three
hours. 20 The reaction mxture is added to water and extracted wth
ethyl acebadosn17Bee or gani c phase is dried over sodi um BGFERAQ7/006%56
evaporated and purified by preparativgeHPLC:

644- ( 3- di net hyl am noor opoxy) - 3, 5-di f | uorophenyl 1-243- (5-nethyl -1, 2, 4-
oxadi azol - 3-yl ) benzyl | - 2H- pyri dazi n- 3-one 25trifl uoroacetate as

col ourl ess glass; ESI 482. The foll ow ng conpounds are obtained

anal ogously 30 WO 2008/ 047381PCT/ EP2007/ 00386 126 No. Nanme and/ or

structure ESI "Al 20 \(--- N.%HO\I) ‘ta\j\l\)(\lb-- NO "A21" 2
+
0 N

\c) --- SIN F
O
N’ \)\O
10 O N\n,O
F

Dess-Martin periodinane

Burgess reagent

wr°;<

20
o}
QIY -k
25 HCl/dioxane
AL
B N ||A87a|
F S N N 1 \O)CNHZ
N _
30 Cl
F H,C=0
NaBH{OAc),

NGO
F '\N,N ‘ O N-'"—" “A88“
35 Y
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28.1 484 mg (3.16 mmol) of 1-hydroxybenzotriazole hydrate and

786 mg (4.10 mmol) of N-(3-dimethylaminopropy!)-N’-ethyicarbodiimide
hydrochloride are added to a solution of 1.08 g (3.16 mmol} of 3-[3-(3,5-di-
fluorophenyl)-6-oxo-6H-pyridazin-1-yimethyllbenzoic acid and 771 mg
(3.16 mimol) of tert-butyi 4-(2-amino-1-hydroxyethyl)piperidine-1-carboxy-
late (prepared in accordance with WQ00/59502 or W0O2006/019768) in
20 mi of DMF, and the mixture is stirred at room temperature for 18 hours.
Water is added to the reaction mixture. The resultant precipitate is filtered
off with suction, washed with water and dried in vacuo: tert-butyl 4-(2-{3-{3-
(3,5-diffucrophenyl)-6-oxo-6H-pyridazin-1-ylmethyllbenzoylamino}-1-
hydroxyethyl)piperidine-1-carboxylate as colourless solid; ES| 569.

28.2 16.7 g of a 15% solution of Dess-Martin periodinane in dichloro-

- methane are added to a solution of 1.14 g (2.00 mmol) of tert-hutyl 4-(2-{3-

[3-(3,5-difluorophenyl)-6-oxo0-6H-pyridazin-1-yimethyllbenzoylamino}-1-
hydroxyethyl)piperidine-1-carboxylate in 15 mi of dichioromethane, and the
mixture is stirred at room temperature for one hour. 15 ml of water, 15 mi
of saturated sodium hydrogencarbonate solution and 15 miof a 10%
agueous sodium thiosulfale solution are added to the reaction mixiure.
After the mixture has been stirred at room temperature for 2 hours, the
resultant precipitate is filtered off with suction. The organic phase of the fil-
trate is separated off, dried over sodjum sulfate and evaporated: tert-butyl
4-(2-{3-[3-(3,5-difluorophenyl}-6-0xo0-6 H-pyridazin-1-ylmethyllbenzoyl-
amino}acety)piperidine-1-carboxylate; ESI 567,

28.3 A solution of 453 mg (0.8 mmol) of tert-butyl 4-(2-{3-[3-(3,5-
difluorophenyl)-6-oxo-8H-pyridazin-1-yimethyljbenzoylamino}acetyl)-
piperidine-1-carboxylate and 381 mg (1.60 mmol) of (methoxycarbonyl-
suifamoyi)triethylammonium betaine (Burgess reagent) in 5 mi of THF is
heated at 60°C for 18 hours. The reaction mixture is partitioned between
dichloromethane and saturated aqueous sodium hydrogencarbonaie solu-
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tion. The organic phase-is dried over sodium sulfate, evaporated, and the
residue is chromatographed on a silica gel column with dichloromethane/
methanol as eluent: tert-butyl 4-(2-{3-[3-(3,5-diftuorophenyl}-6-oxo-6H-
pyridazin-1-ylmethyl]phenylloxazol-5-yl)piperidine-1-carboxylate as colour-
less crystals; ESI 549,

28.4 237 mg (0.43 mmal) of tert-butyl 4-(2-{3-[3-(3,5-diflucrophenyl)-
6-ox0-6H-pyridazin-1-ylmethyllphenyl}oxazol-5-yl)piperidine-1-carboxylate
are dissolved in 1.5 ml of 4 N HCl in dioxane and left at room temperature
for 18 hours. The resultant precipitate is filtered off with suction and
washed with dioxane and tert-butyl methyl ether and dried in vacuo: 6-(3,5-
difluorophenyl)-2-[3-(5-piperidin-4-yloxazol-2-yi)benzyl]-2H-pyridazin-3-one
("A87"} hydrachloride as colourless crystals; ESI| 449,

"H-NMR (de-DMSO): & [ppm] = 1.84 (m, 2H), 2.16 (m, 2H), 3.03 (m, 2H),
3.16 (m, 1H), 3.32 (m, 2H), 5.43 (s, 2H), 7.12 (s, 1H), 715 (d, J = 10 Hz,
1H), 7.36 (tt; J1 = 9.5 Hz, J2 =2 Hz, 1H), 7.52 (m, 2H), 7.66 (m, 2H), 7.88
(m, 1H), 7.99 (s, 1H), 8.16 (d, J = 10 Hz, 1H), 8.72 (m, 1H), 9.00 (m, 1H).

28.5 148 mg (0.66 mmol) of sodium triacetoxyborohydride are
added to a solution of 80.3 mg (0.17 mmol) of 6-(3,5-difluorophenyt)-2-
[3-(5-piperidin-4-yloxazol-2-yl}benzyll-2H-pytidazin-3-one hydrochloride
in 1.5 ml of 37% aqueous formaldehyde solution, and the mixture is
stirred at room temperature for 18 hours. Saturated sodium hydrogen-
carbonate solution and 15% aqueous sodium hydroxide solution are
added to the reaction mixture, which is then extracted with ethyl acetate.
The organic phase is dried over sodium sulfate and evaporated. The
residue is boiled up in tert-butyl methyl ether, allowed to cool, filtered off
with suction and dried in vacuo: 6-{3,5-diflucrophenyl)-2-{3-[5-(1-methyl-
piperidin-4-yhoxazol-2-yllbenzyl}-2H-pyridazin-3-one ("A88") as colour-
less crystals; ES1463;

-

E



A "A88" A "A91" A "Alll" A "A 23" A "Al 24" A 1 C50: 10 nM

11. 1. MFA L{iolbbsiniddiuM = B > 10 nmM =C The fol | owi ng exanpt-esprioet/elsess
to nedi canents: Exanple A: Injection vials A solution of 100 g of an

active ingredient of the formula I ange5 g of di-sodium
hydr ogenphosphate in 3 | of bidisti Ileg water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into

o ect Y Hidi . c S
under steri| o EOMPRASOMSES SRR 2133 (oF, BN 304 BRC2AET S5 0R°2H, e
i ngredi ent. E248be3B), 0pposi Hra.s (2_H)) Xudr(s, 2H), 2000 (dfJ anHzti ve

[ di f the f I I h f I i thi f
L0 ent of L 1 2L 2 A0 Sk 2R DA BG4 2080 )
suppost Lory. ol Akf1y. 68 (A2, 786 (4E 1HISF SUEN v, RN £ 6 b

TH).

The following compounds are prepared analogously
2-[3-(5-piperidin-4-yloxazol-2-yl)benzytl-6-(3,4, 5-trifluoro-
10 phenyl)-2H-pyridazin-3-one ("A89"), ESI 467,

N—N
F
20 2-{3-(5-piperidin-4-yloxazol-2-yl)benzyl}-6-(3-chlorophenyl)-2H-

pyI'ICIaZIn-S—one ("p\gou)’I

g \O/Q/
Cl %, N 0
% : (O

Example 29

30
The preparation of 6~(3,5-diflucropheny!}-2-[3-(5-piperidin-4-ylthiazoi-2-

yhbenzyl}-2H-pyridazin-3-one ("A91"} and of 6-(3,5-diflucrophenyl)-2-{3-
[5-(1-methylpiperidin-4-yl)thiazol-2-y{lbenzyl}-2H-pyridazin-3-one ("A92")

is carried out analogously to the following scheme
35



WD 2008/ 017361PCT/ EP2007/ 006186 128 Exanple D: G ntnment 5500 ng of an
active i ' pf the formula | are mixed with 99.5 '
under asgg({)?@h@gqﬁgl tions. Exanple E: Tablets 10A m xt urlgc @Pﬁ%gdﬁyf%e
active ingredient of the formula I, 4,kg of lactose, 1.2 kg of potato
starch, 0.2 kg of talc and 0.1 kg of nagnesi um stearate is pressed in
a conventional manner to give tablets in such a way that each tabl et
contains 10 ng of active i@gredi ent. 15 Exanple F. Dragees

Tabl ets are pressed a to apgpl e E'and subsequently coated
in 20a convent Fgn Q. a c{fxt ng of sucrose, potato starch,
talc, traga- can nd Il‘jye Exanplie ps Ies 252 kg of active

i ngredient of th rnmula | are i@troduced @ hard gel atine
capsules in a conventlonal nner in such a at each capsul e
cont algs 20 ny of R he active m@g@g@heéggentBOE)&é H Anpoul es 129
Pat ent” C ai ns 1. Conpounds of jthe formula I in V\:hl ch Ridenotes Ar or

Het, R2denotes a sat urat ed, nsaturated or aromatic 5- nenbered
het erocycle having 1 to 4 N, 0 and/or S atonms, which nay be

unsubstituted or nono- tituted by Hal, A (CH2)nOR3, N(R3)2,
SR3, Heti, -[CR3 2, ) 2].nHe S[€(R3) 2] N(R3) 2,
- NR3[ C( R3) 2] nN( Q@r{}ﬂ@w%’%ﬂ

N

0
10

l HCldioxane

N0
15 F Xy, -N s
Nt/

F H,C=0
NaBH(OAc),

0
20 ~
F \N,N l \S)——CN“— nAQ2"
N-Z/

25 29.1 A suspension of 1.90 g (3.36 mmol) of tert-butyl 4-(2-{3-[3-(3,5-

difluorophenyl)-6-oxo-6H-pyridazin-1-yimethyllbenzoylamino}acetyl)-

piperidine-1-carboxylate and 681 mg (1.68 mmol) of 2,4-bis{(4-methoxy-

phenyl)-2,4-dithioxo-1,3,2,4-dithiaphosphetane (Lawesson reagent) in 6 ml
30 of toluene is heated at 110°C for 18 hours. The mixture is allowed to cooli,
and saturated sodium hydrogencarbonate solution and dichloromethane
are added. The organic phase is separated off, dried over sodium sulfate
and evaporated. The residue is chromatographed on a silica gel column
with dichloromethane/methanol as eluent: tert-butyl 4-(2-{3-[3-(3,5-di-
fluorophenyl)-6-oxo-6H-pyridazin-1-ylmethyljphenyl}thiazol-5-yl)-piperidine-

35



, COHet 1l and/or =0 (carbonyl oxygen), Radenotes H or A R4, R5denote

H Adenote d or branched al kyl having 1-10 C atghsg 1096186
ch 1-7 m&&%&%@%@ be repl aced by F and/or Cl, Ardenotes pﬂié]ghy?

WhICh i s unsubstituted or nono-, trlsubstltut ed by Hal, CN
and/ or S(0)mA, Hetdenotes a nono- or lbl cyclic aromatic heter ocycl e
having Ito 3 N, 0 and/or S atonms, which may be unsubstituted or

nono-, di- or ubs |tut | denotes a nonocyclic
saturated or afl 8@&?9’@%‘3@3 (58‘9%@%‘3\’?'%%%% 2 N and/or 0O atons,

whi ch may be nobno- or disubstituted by A (CH2),Thlet2, (CH2)nN( R3)2
and/ or (CH2) OR3, Fl et2denotes pyrrolidino, piperidino or norpholino,

Hal denotes F, Z9.2 Br ot.1Bg rwsolpof terbbuty| 442131843 5-diflio®pheny)-6-
and pharnaceutica

bl
S B ek S e Bl OB oriquyite
ConpoundS accopd dﬂgsdlﬁ?eé:irﬁ*l Mt df 3 MG Bi&@éﬁ%téfd léﬁ é?trrobﬁttemperature

R2denotes a heterocycle selected fromthe group 1,2, 4-oxadi azol yl
1, 3, 4- oxadi azofoyl18 tmmao\}’v)dter ahdeiliybacaiatd gie, aqﬂethtndhglreamﬁnrdamdum
triazolyl, thi d| azol

thiazolyl, dihy $he Sranris BP%Sé s {aﬁe&’%ﬂﬁ%ﬁqlé?ur Wasic hdnposiga alka:
d'{ chggg 'Ztl‘rjlt ﬁ‘(j R@i’ezﬁgh? &?&% %@%@%dig?@%%ﬁdéﬁ%%@%nd extracted with
- NR3[ C( R392] r i aiipBacstata\RBe@rBan2|phase Is driedideer sadidfirosulfie Godrdvappt
oxy- rated. The residue is chromatographed on a silica gel column with di-
chlioromethane/methanol: 6-(3,5-diftuorophenyl)-2-[3-(5-piperidin-4-ylthia-
zol-2-ylYbenzyll-2H-pyridazin-3-one ("A91") as yellowish crystals; ES| 465;

15 TH-NMR (dg-DMSOQ): & [ppm] = 1.54 (m, 2H), 1.94 (m, 2H), 2.65 (m, 2H),
3.04 (m, 3H), 5.43 (s, 2H), 7.15 (d, J = 10 Hz, 1H), 7.38 (it, J1 = 8.5 Hz, J2
=2 Hz, 1H), 7.47 (m, 2H), 7.66 (m, 3H), 7.80 (d, J = 7.5 Hz, 1H), 7.96 (s,
1H), 8.16 (d, J = 10 Hz, 1H).

0 Analogously to Example 28.5, 6-(3,5-difluorophenyl)-2-[3-(5-piperidin-4-
ylthiazol-2-yl)benzy!}-2H-pyridazin-3-one is reacted with formaidehyde
and sodium triacetoxyborohydride to give 6-(3,5—diﬂuorophényl)—2—{3-[5~
{1-methylpiperidin-4-yhthiazol-2-yllbenzyl}-2H-pytidazin-3-one ("A92"),

25 ESI479.

The following compounds are obtained analogously

30 2-[3-(5-piperidin-4-ylthiazol-2-yl)benzyl]-6-(3,4,5-trifluorophenyl)-
2H-pyridazin-3-one ("A93") formate, ES1 483;
6-(3-chlorophenyl)-2-[3~(5-piperidin-4-yithiazol-2-yl)benzyl}-2H-
pyridazin-3-one {"A94") formate, ESI 464;
6-(3,5-diftuorophenyl)-2-{3-(5-piperidin-3-ylthiazoi-2-yl)benzyl]-

35
2H-pyridazin-3-one ("A96") hydrochloride, ESI 465;



gen). R3denotes H, nethyl, ethyl, propyl, isopropyl, butyl or ten-
butyl, R4, R5denotes H, Adenot es unbranched or branched al kyl havi ng
1-10 C at"¥Ra008{08736hi ch 1-7 H at ons may be repl aced by FPEREPO7/EI6iE6
Ardenot es phenyl which is unsubstitutgg or nono-, di- or
trisubstituted by Hal, CN and/or S(0)A, 131 hbtdenotes t hi azol yl ,
thienyl, pyridyl, benzo-1,2,5-thiadia- zolylor benzo-1, 3-dioxolyl,
Heti denotes piperidin-l-yl, pyrrolidin-Il-yl, norpholin-4-yl,

pi perazin-I-yl, 1Bfaeé&amucﬂm-ﬂ—ﬁwazoHM!M‘@/U{&@{S—,&M&M\M){!)-

t hi azol yl, th en furanyl or pyridyl, where the
radi cal s may % %@”ﬁ%ﬂ %égﬁgpsubstltuted by A, (CH2)ant2

(CH2) NN(R3) 2 and/or (CH2) nOR3 enot es pyrrolidino, piperidino or
nor phol i no, Hal denotes F, C ndenotes 0, 1 or 2, ndenotes
1, 2, 3 or 4, and p B fCaNl y ple gol vayes, salts, tautoners
and stéreoi soners therle i ntl udi'ng i x herdtof in all rati os.
3. Conpounds accordi ng %9 aim 1, sel ect romyhe group No.

Structure and/or nane "
6- (3, 5-Di fl uorophenyl) - Z-[ 3- (5-net hyl - 1, 2, 4- oxadi azol - 3-y1) -

.,

6-(3,5-difluorophenyl)-2-[3-(5-piperidin-4-yimethylthiazol-2-y1)-

10
benzyl}-2H-pyridazin-3-one ("A98"), trifluoroacetate, ES| 479;
6-(3,5-difluorophenyl}-2-(3-{5-{1-(2-methoxyethyl)piperidin-4-yl]-
thiazol-2-yl}benzyl)-2H-pyridazin-3-one ("A99"), hydrochloride, ESI 523,
15 \N N }_C
N
Y AN
20 6-(3,5-difluorophenyl)-2-{3-[5-( 1-methylpiperidin-4-ylimethyl)thia-

zol-2-yllbenzyl}-2H-pyridazin-3-one ("A99a"};
6-(3,5-difluorophenyl)-2-[3-(5-pyrrolidin-2-ylthiazol-2-yl)benzyl}-
2H-pyridazin-3-one ("A100").

25 Example 30
The preparation of 6-(3-chlorophenyl!)-2-{3-[5-(4-methylpiperazin-1-yl-

methyl}thiazol-2-yilbenzyl}-2H-pyridazin-3-one ("A95") is carried out
30 analogously to the following scheme

35



benzyld - 2H,pyri dazi n- 3-one " A2"
243- ( 5- thvif(yiﬁo&miméz oxadi azol - 3-yl ) benzyl11-6- (3, 4, 5-tri f@E©mo7/006186
phenyl) - 2H pyri dazi n- 3- one
6- (3, 5-Di fl uoropheny1) - 244- (5- met hy1-/}52, 4- oxadi azol - 3-y1) -
benzyl] 2H- pyri dazi n- 3- one

6- (4- Fl uor opheny1) - 2-[ 3- ( 5- rret hyl -1, 2, 4- oxadi azol - 3-y1) -
benzyl ] - 2H pyri dazi n- 3- gne A5

2-[3-(5-Methyl-1,2,4-0 -beenz;Eﬁ 6- pyri di n- 3-
pyri dazi n- 3- oneci A N \ N-N Cl
N CN d!ethy}ammonlum

chloride NH,
DMF
5 chloromalonaidehyde A0
c oo cl \N’N 8
acetone '\} Y/, CHO
HN
10 N
IIAQSII
NaBH(OAc),
N
N\
15 30.1 3.44 g (41.7 mmol) of sodium hydrogenstuifide hydrate and

4.57 g of diethylammonium chloride are added to a solution of 4.56 g
(13.9 mmol) of 3-[3-(3-chlorophenyl)-6-oxo-6H-pyridazin-1-ylmethyi}-
benzonitrile in 10 mi of DMF, and the resultant suspension is stirred at
55°C for 18 hours under nitrogen, After the mixture has been cooled to

20 room temperature, 30 mi of water are added. The resultant precipitate is
filiered off with suction, washed with water and dried in vacuo: 3-[3-(3-
chlorophenyl}-6-oxo-6H-pyridazin-1-yimethylithiobenzamide as yellow
crystals; ESI 356.

25
30.2 A suspension of 3.97 g (10.6 mmol) of 3-[3-(3-chlorophenyl)-6-
oxo-8H-pyridazin-1-ylmethyl]thiobenzamide and 1.55 g (13.8 mmol) of
chloromalonaldehyde in 22 mi of acetone is heated at the boil for 5 hours

30 with stirring. The reaction mixture is evaporated, and the residue is dried in
vacuo: 2-{3-[3-(3-chlorophenyi)-6-oxo-6H-pyridazin-1-yimethyl]lphenyl}-
thiazole-5-carbaldehyde as brown glass, which is employed for subse-
quent reactions without further purification; ESI 408.

35 30.3 60 mg (1.0 mmol) of acetic acid and 320 mg (1.51 mmol) of

sodium triacetoxyborohydride are added to a solution of 527 mg (about



132 6-(3- Chlorophenyl) 2- [3 (5-methyl -1, 2, 4- oxadi azol - 3-y1) -
benzy11-2 "AT

| n- 3-one
6- (3- Cyand l@ﬁ %%%]2 [3-(5-met hyl - 1, 2, 4- oxadi azol - 3- y1) - PFCT/EP2007/006156
benzyl1l- 2H pyri dazi n- 3- one

6- (4- Cyanopheny1l) - 2[ 3- ( 5- rret hyl-1, 2, 410xad| azol - 3-y1) -
benzyl ] - 2H pyri dazi n- 3- one " A9"

6- (4- Met hyl sul f onyl phenyl) - 243- ( 5- net hy 4- oxadi azol - 3-
Abenzy11- 2H 18 Mmaahiod caldme-{BA343- chlorophenyl)-6 -ox0-6H-pyridazin-1-yl-

gxggl gzg fl %@&%ﬁ%{@}ﬁs%{bﬁ ggljﬁgéé\wcae"é\lﬁé’ gﬁ%'}% (1132mﬁ‘|ol) of 1-
6- (3, 5- D f| yempipaserhrinédR-A i of Bithoinethdne ahdakadhadirt-iSstirred at
yQobenzyl ] - 2H pyri dazi n- 3-one "Al 2"

6-(3,5-Difl moabrpﬂ%meryatme{fmw heue. el a@hiia égedeg e the reaction mix-
am 08 8 2 B a8 o SRR b BB LA TR alogie sk e
over sodium sulfate and evaporaied. The residue is chromatographed on a
silica gel column with dichloromethane/methanol as eluent: 6-(3-chloro-
phenyl)-2-{3-[5-(4-methylpiperazin-1-yimethyhihiazol-2-yijbenzyl}-2 H-pyri-
10 dazin-3-one ("A95") as ochre-yellow crystals; ES| 493,

The following compounds are prepared analogously

15 6-(3,5-difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-ylmethyl)thia-
zol-2-yllbenzyl}-2H-pyridazin-3-one ("A101"), ESI 494,
6-(3,5-difluorophenyl)-2-[3-(5-morpholin-4-yimethylthiazol-2-yi}-
benzyi]-2H-pyridazin-3-one ("A102"), ES1 481.

20

Example 31

The preparation of 6-(3,5-difluorophenyl)-2-[3-(4-methylthiazol-2-yl)-

benzyll-2H-pyridazin-3-one {("A103") is carried out analogously to the
25 following scheme

0
Z chloroacetone
-N )
30 NH, ethanol
IA103"

60 ul of chloroacetone are added to a solution of 179 g (0.50 mmol) of 3-

[3-(3,5-diflucrophenyl)-6-0xo-6H-pyridazin-1-yimethyljthiobenzamide in
35

3 mi of ethanol, and the mixture is heated at the boil for 5 hours. The reac-

tion mixture is evaporated, and the residue is chromatographed on a silica



pyri dazi n- 3-one "Al4"

6-(3,5-D fluorophenyl) - 243- (3- met hyl-1, 2, 4- oxadi azol - 5-y1) -

benzyl ]+ 2H pyri dazi n-3-one "Al15"

6- (3, 5- D fwvoquesiessy 1) - 243- (5- oxo- 4, 5pdi hydro 113, 4- PCT/EP2007/006186
oxadi azol - 211) benzyl ] - 2H pyri dazi n- 3-one "Al6"

6- (3, 5-Di fl uorophenyl) -243-[5-(2-nor phol i n-4-yl et hyl am no) - |

, 3, 4- oxadi azol - 2-yl | | oenzyl | - 2H pyri dazi n- 3-one "Al7"

8-(3,5-Di fluoropheny0-243- (5- oxo-4, 5-di hydro-1, 2, 4-

oxadi azol - 3- ygélbﬁiﬂmhlwaﬁﬂdiéhl@%m@ﬁia'd’é;rh%emoi"@—?3 5-daflu0rophenyi) -2-[3-(4-
6-(3,5-D fluorophenyl)-243-(5-thi oxo-4, 5-di hydro-1 4-

oxadi azol - 3- ym@émqummhenaa&ﬁm-ayrm:n—ﬂicme ("A103") as yellowish solid;

6-(3,5-Difl uoEngégyl) 2- { 345- ( 3-di net hyl am nopr opyl -

sul fanyl)-1, 2 di azol - 3-yl ] benzyl} - 2H pyri dazi n- 3- one " A20"

6- (3, 5-Di fl uorophenyl) - 2- {345- (4- met hyl pi perazin-1-y1)-1, 2, 4-

oxadi azgl - 3-yl i benzyl }-2H pyri dazi n-3-one 133 "A21"

6- ( 3, 5- D f | ucADEMalygDUsHBdduRAgives thd irppoaizd ne- 1-
6~(3,5-difluorophenyl)-2-(3-thiazol-2-ylbenzyl)-2 H-pyridazin-3-one

("A104"), ESI 382.

10 Example 32
The preparation of 6~(3,5-diflucrophenyl)-2-{3-[1-(2-piperidin-1-ylethyl)-

1H-1,2,3-triazol-4-yilbenzyl}-2H-pyridazin-3-one ("A108") is carried out

15 analogously to the following scheme

F AR \/Q\
N

2, NH HO
L piap
20
F’
PA(OAC),/Cul/PPhy/NEL,
25
QA
N
X
30
N
0 e
o F \N’N = N
copper powder Nap —\-N )
triethylammeonium chloride
35 F

"A105", hydrochloride, ESI 477



car bonyl)-1, 2, 4- oxadi azol 3-yl ] benzyl}-2H pyri dazin- 3- one A22
/1111H 1111/ N-Or " so0--, NMON N Or \rO \ --/

A23
6- (3, 5- Di fW‘?JE)@ﬁ/B#éﬁ’yl) 243- (5-pi pera2| n-1-y1-1, 2, 4- oxadlE(Q“HFEP;’90”"’906186

3-yObenzyl ] - 2H pyri dazi n- 3- one

6- (3, 5-Di fl uorophenyl) - 24344- ( 3- di rret]hyl ani nopropy1) - 5-

0x0- 4, 5-di hydro- 1, 2, 4- oxadi azol - 3-yl ] benzyl | - 2H pyri dazi n-3- one
"A26" 6-(3,5-Dif I uorophenyl)-243-(1H tetrazol - 5-yCbenzyl ] - 2H
pyri dazi n- 3- one

v (34503afj: 2201 B9E0BRhe Riontc o R R A RES RS AT SRpbenyiy 2545
N -, - N1-(3Irhbrpholin-4-ylethyl)-1H-1,2,3-triazol-4-yllbenzyl}-2H-pyridazin-3-one

5 ("A108"), ES! 479.

Example 33

The preparation of 6-(3,5-difluorophenyt)-2-{3-{5-(4-methylpiperazine-1-
10 carbonyllisoxazol-3-yilbenzyl}-2H-pyridazin-3-one ("A107") is carried out
analogously to the following scheme

Z EDC!
15 N H N o
- HOBt
diiscbutylaluminium hydride =~
o F \N,N H

20
pyndme
ethanol
25 —- =
O—\ F > LN O
N~
chlocramine-T O
riethylamine
NaOH
30 TR
N~g
F
=
X, N
_ N” 1 N "A107"
N~o
EDCI
35 DMF



N6 "A29" | NO C 134 "A30" 10 N'NO 1 Vil N-.0/ "A31" .-- 0

NIA 0"t NI o2 fsioNsgy " A32" 00 / "A33" PCT/EP2007/006186
117
Example 34

The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-oxo-4,5-dihydro-1,2 4-
thiadiazol-3-yNbenzyl]-2H-pyridazin-3-one ("A108"), ESI 399, is carried

5
out analogously o the following scheme
O
3 \/Qf ) i Cs,CO;
F XN NH, O Pt .
N 2 )__ + ol—8
F
10 NH, O DM
F
v Q
15 F \N“N\/QYH . A108
N“"S>=:
F
20 Example 35
The preparation of 6-(3,5-difftucropheny!)-2-{3-[5-(4-methylpiperazin-1-
yi}-1,2,4-thiadiazol-3-yl}benzyl}-2H-pyridazin-3-one ("A109") is carried
out analogously to the following scheme
25
30

35



10 C

NWNO / "A34" --" 0 O N 1 "A35" s'A 0" N\ N I N
WO 2008/017361 PCY/EP2007/006736
118
0
F el CCl ;
\N’N NH, O)7~ ¢ oy 3 EtN(iPr),
NH, ©
F
F "y ,N N
N 7 y—cl
N-g
F
£ o
F x> N N I\
— N L 9N N
N-g’ 7
FtOH
F " A100"
15
An analogous procedure gives the compound 6-(3,5-difluorophenyl)-2-
(3-{5-[4-(2-methoxyethyl)piperazin-1-yl]-1,2,4-thiadiazol-3-yi}benzyl)-2H-
pyridazin-3-one ("A109a"), hydrochloride, ESI 525
20
0
72
gty /N O/
F N s
N l/\ N
25 N
F N—S
Exampie 36
30

35

The preparation of 6-(3,5-difluorophenyl)-2-[3-(5-mompholin-4-ylmethyl-
oxazol-2-yl)benzyl]-2H-pyridazin-3-one ("A110"), ESI 465, is carried out
analogously to the following scheme

*



VNN,

10

15

20

25

30

35

[ N
WO 2008/017361 PCT/EP2007/606186
119
0
= OH (\o
F 3N OH , H,N N\)
's)
2 EDCI
HOBt
DMF

oxa!yl chloride
triethytamine
dlmethyf sulfoxide

e AT

Burgess reagent

/&f@

N

i

F "A110"

Example 37

The preparation of 6-(3,5-difluorophenyl)-2-(3-{5-{4~(2-hydroxyethyl)-
piperazin-1-yl]-1,2,4-oxadiazol-3-yl}benzyl)-2H-pyridazin-3-one ("A111") is
carried out analogously to the following scheme:



135 " A36" NH 11 N-N 40 "A37"

6- (3, 5-D fl uorophenyl) - 2- (345- (4- net hyl pi perazi n-1-y1)- -
oxazol - 20 }M¥KTHeY - 2H- pyri dazi n- 3-one "A38" 411 | NNH POAZEP2007/006186
6-(3,4-D fluorophenyl)-213-(5- et hyl -12502, 4- oxadi azol - 3-y1) -

benzyl ] - 2H pyri dazi n- 3- one "A41"

= O '
F > N NH
N 2 &+  FEtNCN

N"OH
F
5
= O
F %, -N
2-methoxyethanol N \/QYN\}—NHZ
E o N___O
120°C
F
10
Bu,N* NOy 0
: - F N ’N\/QYN
N 1 S—Cl
Me,SiC! N~g
15 F
am o)
N -
N ok \N«N\/Q\rw 7\
i N
I\‘,‘(:?'_N\_J —\-—-OH
NEt,
. 20 F "A111°
371 1.77 g (18.0 mmol) of diethylcyanamide are added to a suspension
of 5.35 g (15.0 mmol} of N-hydroxy-3-[6-oxo-3-(3,5-difluorophenyl)-6H-
o5 pyridazin-1-ylmethyllbenzamidine in 30 ml of 2-methoxyethanol, and the

mixture is stirred at a temperature of 120° for 18 hours. The reaction mix-

ture is allowed to cool, filtered with suction, and the residus is washed with

dichloromethane. The residue is dried in vacuo: 2-{3-(5-amino-1,2,4-oxa-

diazol-3-yl)benzyl]-6-(3,5-diflucrophenyl)-2H-pyridazin-3-one as reddish
30 crystals; ESI 382.

37.2  1.14 ml (9.00 mmol) of trimethylchiorosilane are added {o a sus-
| pension of 381 mg (1.00 mmol) of 2-[3-(5-amino-1,2,4-oxadiazol-3-yl)-
35 benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 5 mi of dichloro-
methane. A solution of 865 mg (3.00 mmol) of tetrabutylammonium nitrite



NH ,OSN ill NN 4. "A42"

6- (3,"5-Di §! y1) - 2-{345- (pi peri di n-4-yl am no) -

1, 2, 4- oxa id;@({%?&g-?&;.l | benzyl | - 2H pyri dazi n- 3-one Fr, H NFFTIIGPZQ{ﬂK{IQPG]l?\?- N
121

in 3 ml of dichioromethane is slowly added dropwise 1o this suspension at
room temperature with stirring. After the reaction mixture has been stirred
at room temperature for 16 hours, it is filiered. The filirate is partitioned

between dilute sodium hydrogencarbonate solution and dichloromethane.

> The organic phase is dried over sodium sulfate and evaporated, giving
crude 2-[3-(5-chloro-1,2,4-oxadiazol-3-yl\benzyl}-6-(3,5-difluorophenyi}-2H-
pyridazin-3-one as yellowish oil, which is employed for the next reaction
without further purification; ESI 401,

10

37.3 63.3 mg (0.49 mmol) of hydroxyethylpiperazine and 38 mg
(0.40 mmoal) of triethylamine are added to a solution of 260 mg (about
0.32 mmol) of crude 2-[3-(5-chloro-1,2,4-oxadiazol-3-ybenzyl}-6-(3,5-
15 difluorophenyl)-2H-pyridazin-3-one in 1 ml of THF, and the mixture is
stirred at room temperature for 2 hours. Saturated sodium chloride solu-
tion and ethy! acetate are added tfo the reaction mixture. The aqueous
phase is separated off, and the organic phase is washed twice with
water, dried over sodium sulfate and evaporated. The residue is putified
by preparative HPLC. 0.3 ml of 1 N HCl is added to the product-con-
taining fractions, and the mixture is lyophilised: 6-(3,5-difluorophenyl)-2-
(3-{5-[4-(2-hydroxysthyl)piperazin-1-yi}-1,2,4-oxadiazol-3-yl}benzyl)-2H-
pyridazin-3-one hydrochloride as coiourfess crystals; ESI 496.

20

25

The following compounds are obtained analogously

No. Name and/or structure ESI

30 "A" 1 2!! / O
F % N I\
N \/@\fN\ N N__\-—
al ./ OH

F N-g

36



136 "A43" 2-{345-(1-Methyl pi peridin-4-yl am no)-1, 24-
oxadi azol - 3- Abenzyl | -6-(3,4,5-trifluorophenyl)-2H pyridazin-3-one H

| F/ N-WO2808/042351 Il \o NN PCT/EP2007/006186
122 '
"A113" / O ‘ 1
F \N’N\/Q/N /_-\N
! \)—N
F N-g _\F\O__
F
5
"A114" A0
N \N’N\/Q\,Nf /——\N__\-—
S I SN
HIA115I! O
10 =
N \N,—N N\}_ Nf—-\N
S \
N N“O N _—\"‘\O__
!!A116]! / O
N XN N ™\
15 S' =~ N \/QT NN N
20
Example 38

The preparation of 4-(3-{3-[3-(3,5-diflucrophenyi)-6-oxo-6H-pyridazin-1-yl-

05 methyllphenyl}-1,2 4-oxadiazol-5-ylimorpholin-3-one ("A117") is carried out
analogously to the following scheme:

30
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38.1 252 mg (1.60 mmol) of (2-chloroethoxy)acetyl chloride are
added to a suspension of 381 mg (1.00 mmol) of 2-[3-(5-amino-1,2,4-
oxadiazol-3-yl)benzyl]-6-(3,5-difluorophenyl)-2H-pyridazin-3-one in 2 m! of
toluene, and the mixture is stirred at a temperature of 110° for 40 hours.
The reaction mixture is allowed to cool, diluted with petroleum ether and
filtered with suction. The residue is recrystaliised from acetonitrile: 2-(2-
chioroethoxy)-N-~(3-{3-[3-(3,5-diftuorophenyi)-6-oxo0-6H-pyridazin-1-yl-
methyl]phenyl}-1,2,4-oxadiazol-5-yl)acetamide as ochre-yellow crystals;
ESI 502.

38.2 A suspension of 390 mg (0.70 mmol) of 2-(2-chloroethoxy)-N-
(3-{3-[3-(3,5-difluorophenyl)-8-oxo-8H-pyridazin-1-yimethylphenyl}-
1,2,4-oxadiazol-5-yl)acetamide (about 80%) and 228 mg (0.70 mmol) of
caesium carbonate in 2 ml of acetonitrile is stirred at room temperature
for 18 hours. Water is added to the reaction mixture, and the resultant
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precipitate is filtered off with suction. The residue is dried and recrystal-
lised from acetonitrile: 4-(3-{3-[3-(3,5-difluorophenyl)-6-oxo-6H-pyri-
dazin-1-yimethyllphenyl}-1,2,4-oxadiazol-5-yl)morpholin-3-one as col-
ourless crystals; ES| 4686.

Example 39

The preparation of 6-(3-chlorophenyl)-2-[3(5-methyi-4,5-dihydrothiazol-2-
10 ,  yi)benzyl]-2H-pyridazin-3-one ("A118") is carried out analogously to the

following scheme:

@]
=
A © g OH Lawessaon teagent al s N
c 2N N\A > N IS
15 : U
O

"A118"

A suspension of 203 mg (0.51 mmol) of 3-[3-(3-chlorophenyl)-6-oxo-6H-
pyridazin-1-ylmethyl]-N~(2-hydroxypropyl)benzamide {preparation analo-

20 gous to Example 27) and 106 mg (0.261 mmol) of 2,4-bis(4-methoxy-
phenyt)-2,4-dithioxo-1,3,2,4-dithiadiphosphetane (Lawesson reagent) in
2 mi of toluene is heated at the boil for 18 hours. The reaction mixture is
pariitioned between saturated sodium hydrogencarbonate solution and

25 dichloromethane. The organic phase is dried over scdium sulfate and
evaporated. The residue is purified by means of preparative HPLC: &-
(S-Chlorophenyl)—2-[3-(5—methyl-4,5~dihydrothiazol-z-yl)benzyl]—2H—pyri-
dazin-3-one as yellow solid; ESI 396.

30 Example 40

The preparation of 6-[4-(3-dimethylaminopropoxy)-3,5-difluorophenyl}-2-[3-
(5-methyl-1,2,4-oxadiazol-3-yl)benzyl}-2H-pyridazin-3-one ("A119"} is car-
35 ried out analogously to the following scheme:
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40.3 mg {1.01 mmol} of sodium hydride (60% in paraffin oil} are added
15 to a solution of 200 mg (0.50 mmol) of 2-[3-(5-methyl-1,2,4-oxadiazol-3-
ylbenzyl}-68-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one in 10 mi of DMF
under argon, and the mixture is stirred at room temperature for 10 min-
utes. 118 wi {1.01 mmol) of 3-(dimethylamino)-1-propanol are then
added, and the mixiure is stirred at room temperature for three hours.

20
The reaction mixiure is added to water and exfracted with ethyl acetates.
The organic phase is dried over sodium sulfate, evaporated and purified
by preparative HPLC: 6-{4-(3-dimethylaminopropoxy)-3,5-difluoro-
phenvi]-2-[3-(5-methyl-1,2,4-0xadiazol-3-yl)benzyl}-2H-pyridazin-3-one
25 trifluoroacetate as colourless glass; ESI 482.
The following compounds are obtained analogously
30

35
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Pharmacological data

20
Met kinase inhibition
Table 1
Compound ICsq ICso

No. (enzyme assay) (cell assay)
“AT" A
"Al"
"Al2"
"A13"
30 "A20"
"A21"
"A22"
“A33"
*A4B"
"A48"

25
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"AEO" | A
"AB8" A
"A91" A
"Aft11" A

5 "A123" A
"A124" A

ICs0:  10NM-1puM=A
10 TuM-10 M =B
> 10 mM = C

The following examples relate o medicaments:
15
Example A: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
20 lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of aclive ingredient.

Example B: Suppositories
25 A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

aliowed to cool. Each suppository contains 20 mg of active ingredient.

30 Example C: Solution
A solution is prepared from 1 g of an active ingredient of the formuia |,
9.38 g of NaH2POy4 - 2 H20, 28.48 g of NaHPO;4 - 12 H;0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistililed water. The pH is adjusted to

35 .8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.
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Example D: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner fo give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example G: Capsules

2 kg of active ingredient of the formuila | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
wafer is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.
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Patent Claims

1. Compounds of the formula |

in which
R
R?.

R RS

Ar

Het

RZ
- 0
4
x N R i
rt” N
RS
RS

denotes Ar or Het,
denoles a saturated, unsaturated or aromatic 5-
membered heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or monao- or disub-
stituted by Hal, A, (CH2),OR?, N(R%),, SR® Het',
ACRYZN(R?), IC(RYalHet!, SICRYANRY),,
NRICRY)1NR?,, -NRIG(RY, [ Het!, -NR3Het",
COHet" and/or =0 (carbonyl oxygen),
denotes H or A,
denote H,
denotfes unbranched or branched alkyl having 1-10 C
atoms,

in which 1-7 H atoms may be replaced by F and/or
Cl,
denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, CN and/or S(O)nA,
denotes a mono- or bicyclic aromatic heterocycle having
110 3 N, O and/or S atoms, which may be unsubstituted

ar mono-, di- or trisubstituted by Hal,
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denotes a monocyclic saturated or aromatic heterocycle
having 1to 2 N and/or O atoms, which may be mono- or
disubstituted by A, (CHa)Het?, (CH2).N(R?), and/or
(CH2)aOR?,

denotes pyirolidino, piperidine or morpholino,

denotes F, Cl, Broor |,

denotes 0, 1 or 2,

denotes 1, 2, 3 or 4,

and pharmaceutically usable solvates, salts, tautomers and

stereocisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to Claim 1 in which

R1
RZ

RS

R* RS

Ar

denotes Ar or Het,
denotes a heterocycle selected from the group
1,2, 4-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolyl, dihydro-
oxazolyl, pyrazolyl, imidazolyl, triazolyl, thiadiazolyl,
tetrazolyl, pyrrolyl, furanyl, thienvl, thiazolyl, dihydrothia-
zolyl, oxazolidinyl,
which may be mono- or disubstituted by Hal, A,
(CH2)ROR®?, N(R?),, SR®, Het', -[C(R*INRY)2,
-[C(R)zliHet", S[CR)2IN(R®)z, -NRICR )1NR?):,
-NRYC(R*s].Het', -COHet" and/or =0 (carbonyl oxy-
gen),
denaotes H, methyl, ethyl, propyl, isopropyl, butyl or tert-
butyl,
denotes H,
denotes unbranched or branched alkyl having 1-10 C
atoms,

in which 1-7 H atoms may be replaced by F and/or
Cl,
denotes phenyl which is unsubstituted or mono-, di- or
frisubstituted by Hal, CN and/or S(O)nA,
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denotes thiazolyl, thienyl, pyridyl, benzo-1,2 5-thiadia-
zolyl or benzo-1,3-dioxolyl,

denotes piperidin-1-yl, pymrolidin-1-yl, morpholin-4-yl,
piperazin-1-yi, 1,3-oxazolidin-3-yl, imidazolidinyl, oxa-
zolyl, thiazolyl, thienyl, 1,4-diazepanyl, furanyl or pyridyl,
where the radicals may also be mono- or disubstituted
by A, (CHz)Het?, (CHa)aN(R®); and/or (CHz)aOR?,
denotes pyrrolidine, piperidino or morpholino,

denotes F, Cl, Bror|,

denotes 0, 1 or 2,

denotes 1, 2, 3 or 4,

and pharmaceutically usable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1, selected from the group

No.

Siructure and/or name

IIA1 i

6-(3,5-Diflucrophenyl)-2-[3-(5-methyl-1,2,4-oxadiazol-3-yl)-
benzyl}-2H-pyridazin-3-one

IIAZH

2-[3-(6-Methyl-1,2 4-oxadiazol-3-yl)benzyl]-6-(3,4, 5-trifluoro-
phenyl)-2H-pyridazin-3-one

IIA3U

6-(3,5-Difluorophenyl)-2-[4-(5-methyl-1,2,4-oxadiazol-3-yi)-
benzyl]-2H-pyridazin-3-one

HA4II

G-(4-Fluorophenyl)-2-[3-(6-methyl-1,2 4-oxadiazol-3-yi)-
benzyll-2H-pyridazin-3-one

HASII

2-[3~(B-Methyl-1,2 4-oxadiazol-3-yl)bhenzyl]-8-pyridin-3-yl-2H-
pyridazin-3-one

,O
I/ W

N\ O
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"AB" 6~(3~Chlorophenyl)-2-[3-(5-methyi-1,2,4-oxadiazol-3-yl)-
benzyl]-2H-pyridazin-3-one
AT 6-(3-Cyanophenyl)-2-[3-(5-methyl-1,2 4-oxadiazol-3-y1)-
benzyl]-2H-pyridazin-3-one
"AB" 6-(4-Cyanophenyl)-2-{3-(5-methyl-1,2, 4-oxadiazol-3-yl)-
benzyl]-2H-pyridazin-3-one
"AQ" 6-(4-Methylsulfonylphenyl)-2-[3-(5-methyl-1,2 4-oxadiazol-3-
ylbenzyll-2H-pyridazin-3-one
"A1Q" 6-(3,5-Diflucrophenyl)-2-[3-(5-dimethylaminomethyl-1,2,4-
oxadiazol-3-yh)benzyl]-2H-pyridazin-3-one
"A11" | 8~(3,5-Difluoraphenyl)-2-[3-(5-ethylamino-1,2 4-oxadiazol-3-
yhbenzyl}-2H-pyridazin-3-one
"A12" 8-(3,5-Diftuorophenyl}-2-{3-[5-(3-dimethylaminopropyi-
amino)-1,2,4-oxadiazol-3-yt]benzyl}-2H-pyridazin-3-one
"A13" | 8-(3,5-Difluoropheny!)-2-[3-(5-methyloxazol-2-yl)benzyl-2H-
pyridazin-3-one
"A14" 6-(3,5-Difluorophenyl)-2-{3-(3-methyl-1,2,4-oxadiazol-5-yi)-
benzyl]-2H-pyridazin-3-one
"A15" 6-(3,5-Difluorophenyl)-2-[3-(5~ox0-4,5-dthydro-1,3,4-
oxadiazol-2-ylibenzyl]-2 H-pyridazin-3-one
"A16" | 6-(3,5-Difluorophenyl)-2-{3-[5-(2-morpholin-4-ylethylamino)-
1.3, 4-oxadiazol-2-ylibenzyl}-2H-pyridazin-3-one
"A1T7" 6-(3,5-Difluorophenyl)-2-[3-(5-ox0-4,5-dihydro-1,2 4~
oxadiazol-3-ylibenzyll-2H-pyridazin-3-one
"A18" 6-(3,5-Difluorophenyl)-2-[3-(5-thioxo-4,5-ditydro-1,2,4-
oxadiazol-3-yl)benzyl]-2H-pyridazin-3-one
"A19" 8-(3,5-Difluorophenyi)-2-{3-[56-(3-dimethylaminopropyl-
sulfanyl)-1,2,4-oxadiazol-3-yl]benzyl}-2H-pyridazin-3-one
"A20" | 8-(3,5-Difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-y)-1,2,4-

oxadiazol-3-yllbenzyl}-2H-pyridazin-3-one
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"A21" 6-(8,5-Diflucrophenyl)-2-{3-[5-(4-methylpiperazine-1-
carbonyl)-1,2 4-oxadiazol-3-yl]benzyl}-2 H-pyridazin-3-one
IIA22II O
7 N, H
N
=~ /NQ\( Y NN
F N N—0O N’w
NI
F
I1A2311 / O
0
F \N ~N \ N H /"\
N-——o N"'\"
H N P
! N
"A24" | 6-(3,5-Diflucrophenyl)-2-{3-(6-piperazin-1-yl-1,2,4-oxadiazol-
3-ybenzyl]-2H-pyridazin-3-one
TAZST 6-(3,5-Difluorophenyl)-2-{3-[4-(3-dimethylaminopropyl)--
oxo-4,5-dihydro-1,2 4-oxadiazol-3-ylbenzyl}-2H-pyridazin-3-
one
"A28" 6-(3,5-Diflucraphenyl)-2-[3-(1H-tetrazol-6-yl)oenzyl]-2 -
pyridazin-3-one
"n27" | 6-(3,5-Difluorophenyl)-2-{3-[5-(2-dimethylaminoethylamino)-
1,2,4-oxadiazol-3~yljbenzyl}-2H-pyridazin-3-one
EIAZBH
/N‘Qﬁ/
IIAZQH

Cl
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"A37" 8-(3,5-Difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl)-
oxazol-2-yl|benzyl}-2H-pyridazin-3-one
IIASSN / O
F > N
N \/@\KNCNH
=N
F
"A3G" 8-(3,4-Diflucrophenyl)-2-[3-(5-methyl-1,2,4-oxadiazol-3-yl)-
benzyll-2H-pyridazin-3-ohe
AL Y‘Q\i}-l
F 0
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"A42" 6-(3,5-Difluorophenyl)-2-{3-[5-{piperidin-4-ylamino)-

1,2, 4-oxadiazol-3-yilbenzyl}-2 H-pyridazin-3-one
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"A43"

2-{3-[6-(1-Methylpiperidin-4-ylamino)-1,2 4-
oxadiazol-3-yllbenzyl}-6-(3,4,5-trifluorophenyl)-2H-
pyridazin-3-one
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HA461I

6-(3,5-Difluorophenyl)-2-(3-{5-[methyl-(1-methylpiperidin-4-
yllaminej-1,2,4-oxadiazol-3-yl}benzyl)-2H-pyridazin-3-one
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"AS0" | 8-{3,5-Diflucrophenyl)-2-(3-{5-[4-(2-methoxyethyl)piperazin-
1-yl}-1,2,4-oxadiazol-3-yl}benzyl)-2 H-pyridazin-3-one
F
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"A52" 6-(3,5-Difluorophenyl)-2-(3-{5-[4-(2-dimethylaminoethyl)-
piperazin-1-yl]-1,2,4-oxadiazol-3-yl}benzyl)-2 H-pyridazin-3-
one
F //\N/\/E\{
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"ABH" 6-(3,5-Difluorophenyl}-2-{3-(5-oxo-4-piperidin-4-yi-4,5-
dihydro-1,2,4-oxadiazol-3-yl)benzyi]-2H-pyridazin-3-one

Qﬂid@

“ABG" 8-(3,5-Difluorophenyl)-2-[3-(5-hydroxymethyl-1H-
imidazol-2-yhhenzyl]-2 H-pyridazin-3-one

F
N
\
N—N
F
IIA571! / O
F \N/N N

| H—NH,




SNN --N N-O 142 "A72" S
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phenyl) - 2Hpyridazin-3-one ./0 NIli | NO "A73"
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243- (5-Trifl uoronet hyl-1, 2, 4- oxadi azol - 3-yOQoenzyl ] - 6- (3, 4, 5-
trifluorophenyl)-2H pyridazi n-3-one "A77"

2-(3-1, 2, 4- xadi azol - 3-yl benzyl ) - 6-( ,46, 5-trifluorophenyl) -
2H pyridazin-3-one 143 "A78" 0 AM' 6-(3,5-Difluo rop
henyl)-2-[3-((R) -5-hydroxym et hyl- 2- oxo-

oxazol i di n- 3-yl ) benzyl]-2H pyri dazi n- 3-one " A80"
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I10i\i'i\llai F"A81" F 11.01 NNAL10 "A82" 6-(3-Cyanop hen

yl)-243-(2-nmethylth iazol -

4- Abe nzyl]-2H pyridazin-3-one "A83"

8-(3,5-Difl uorophenyl) 2-13-(111-i m dazol - 211) benzyl ] - 2H

pyri dazi n-3-one "A84" IP

6-(3, 5- Di f | uor opheny1) - 243- ( 5- net hyl it azol - 2- Abenzyl pH
pyridazin-3-one s , 144 "A85"
6- (3,5-D fl uorophenyl) - 2-[ 3-(5-net hyl -4, 5-di hydr ooxazol - 2-

Abenzyl] -2/ -1-pyfiagghn-g-one 0 . -ONN 1S 0

<0 Q:\ 0 >””J:::F

UNEEY

2-(3-{5-[(1-Ethylpiperidin-4-ylymethylaminc]-1,2,4-oxadiazol-
3-yllbenzyl)-6-(3,4, 5~triﬂuorophenyl)-2H—pyridazin-S-one

Q&{;Y\O

"A71b"

8-(3,5-Diftluorophenyl)-2-(3-{5-[(1-ethylpiperidin-4-y)methyl-
aminol-1,2,4-oxadiazol-3-y}benzyl)-2H-pyridazin-3-one

:@ Son @ON{O(NOW

“A71 Cll

6~(3,5-Difluorophenyl)-2-(3-{5-[methyl(1-methylpiperidin-4-y-
methyl)aminol-1,2,4-oxadiazol-3-ylibenzyl)-2H-pyridazin-3-

one

0
F \N’N N /
SN .
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"A86" 6-(3-Chl or ophenyl) - 243- (5- et hyl t hi azol - 2- Abenzyl i - 2/ 4-

pyridazi n- 3-one

" A87"

6-(3,5-Di fl uor opheny1) - 2- [3 (5- pi peddi n-4-yl oxazol - 2-y1) -
benzyl ] - 2H pyri dazi n- 3- one " A88"

6-(3, 5-Di f| uor opheny1) - 2- { 345- ( 1- met P pi peri di n- 4-y1) -
oxazol - 2-yl i benzy1}-2H pyri dazi n- 3-one "A89"

2- [ 3- (5- Pi peddi n- 4-yl oxazol - 2- Abenzyl ] -6-(3, 4, 5-trifl uoro-

phenyl)-21-1-pyri
243- (5- Pi peridin-}4

Ualﬁ Qﬁ O
yl axazo

AR @'&ezﬁé .‘?,_dréd_&'ﬁglagﬁ\-%—tygE%@szl]—@-(S,S—diﬂuoro—

phenyh)-2H-pyridazin-3-one

Pz O
F \N N N\>“'
| NH,
N"-ko
F
"AT3" 6-(3,5-Difluorophenyl)-2-{3-[5-(methylpiperidin-4-ylamino)-
1,2,4~oxadiazol-3-yllbenzyl}-2H-pyridazin-3-one
y 0
N
| H—N
- Q
F N
H
I!A74H’
X _Q
F - N
N B
F N~g N'§
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"ATE" | 2-[3-(B-Triflucromethyl-1,2,4-oxadiazol-3-yl)benzyl]-6-(3,4,5-
trifluorophenyl)}-2H-pyridazin-3-one
"ATT" 2-(3-1,2,4-Oxadiazol-3-ylbenzyl)-6-(3,4,5-trifluarophenyl)-

2H-pyridazin-3-one




phenyl)-2H pyridazin-3-one -- NNCl) 4111 , C 401 ..0). _CNH N

145 "A91" 6-(3,5-Difluorophenyl)-243-(5-piperidin-4-ylthiazol-2-yl)-
benzyg- 2H pyri dazin-3-one ---0 a WS */NH "A92"

6- (3, 5-Di fl uorophenyl)-2-{315-(1- net hpégpi peridi n-4-yl)thiazol -
2-ylibenzyl }-2H pyri dazin-3-one ---0 F,N/_ "A93"
2-(3-(5-Piperidin-411t hi azol - 211) benzy11-6-(3,4,5-trifl uoro-

phenyl) - 2H pyri dazi n- 3- one " A94"
. \;@tenzyl ]-
=

6- ( 3- Chl or opheny}) “2783- (|5- pi peri di n-4-y
"A79" 6-(3,5-Difluorophenyl)-2-{3-((R)-5-hydroxymethyl-2-oxo-
oxazolidin-3-yl)benzyl}-2H-pyridazin-3-one
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"A82" 6-(3-Cyanophenyl)-2-[3-(2-methylthiazol-4-yl)benzyl]-2 H-
pyridazin-3-one

"AB3" 8-(3,5-Diflucrophenyl)-2-[3-(1 H-imidazol-2-y)benzyl]-2H-
pyridazin-3-one
"A84" | 6-(3,5-Difluarophenyl)-2-[3-(5-methylthiazol-2-yl)benzyi]-2H-

pyridazin-3-one

= 0
F \N/N\/©\/S
Y

N




2H pyri dazi n- 3- one " A95"
6-( 3- Chl orophenyl) - 2- { 315- (4- et hyl pi per azi n-1-yl nmet hyl ) -
t hi azol - 2-yl i benzyl } - 2H pyri dazi n- 3-one " A96"

6-(3,5-D fl uorophenyl) - 243- ( 5- pi peri dﬂ4Q‘ 3-ylthiazol -2-y1)-
benzyll- 2H pyri dazi n- 3-one "A97"

2- 13- (5- Azetidin-3-yl thiazol - 2-ypenzyl | -6-(3,5-difl uoro-
zin-3-one 0 S NH I PN411 1/ "A98"

phenyl) - 2H pyri da

6-(3,5-D fl uoroph
Abenzyl ] -2H pyri d
6- (3, 5-Di fl uoroph
pi peridin-4-ylith

eMABE- 2-
azi n- 3- ¢
enyl) - 24
i azol - 24

[ 8-(8 5-Riflpeoptenyl#2yB & ntehyl, azolydBeoxazol-2-
bne 146 " A9Q"

(3- {541- ( 2- WRHB e Tipyrycazin-3-one

yl } benzyl) - 2H pyridazion- 3~one o mls \

F
"ABG" 8-(3-Chlorophenyl)-2-[3-(5-methylthiazol-2-ylYbenzyl}-2H-
pyridazin-3-one
"ABT" 6-(3,5-Diflucrophenyl)-2-[3-(5-piperidin-4-yloxazol-2-yl)-
benzyl]-2H-pyridazih-3-one
"A88" 6-(3,5-Difluorophenyl)-2-{3-[5-(i-methylpiperidin-4-yl)-
oxazol-2-yllbenzyl}-2H-pyridazin-3-one
"A88" | 2-{3-(5-Piperidin-d-yloxazol-2-yl)benzyi]-6-(3,4,5-trifluoro-
phenyl}-2H-pyridazin-3-one
NH
F _ Nﬁ/c
F \ 0 ©
N—N
F
"AQ0" 2-{3-(5-Piperidin-4-yloxazol-2-yl)benzyl}-6-(3-chloro-

phenyi)-2H-pyridazin-3-one
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"A99a" 6-(3,5-Difluoroph
met hyl )t hi azol - 2-yl i benz
6- (3, 5-Di f | uor opheny1) -2
benzyl ] - 2H pyri dazi n-3-0
6- (-3, 5-Di f | uor opheny1l) -2
met hypt hi azol - 2-yl i benzy
6-(3,5-D fl uorophenyl)-2

enyl) - 2-{345- (| - met hyl pi peri di n-4-yl -
yl 1 -2H pyri dazi n-3-one "Al 00"

43- (5-pyrrolidin-2-ylthiazol-2-yl)-
ne "Al01" 5

-{3-[5-(4- rretlﬁyl pi perazin-1-yl -

11- 2H- pyri dazi n-3-one "Al 02"

43- ( 5- nor phol i n-4-yl net hyl t hi azol - 2-

yQobenzyl | - 2H pyri[dazignt 3

1 ong-(3 AL DB orophenyl)-2-[3-(5-piperidin-4-yithiazol-2-yl)-

6-(3,5-D fluorophenyl)-243-(4-nethylthiazgl - 2-¥I%3enz I]-2H

pyri dazi n- 3-one "|A104"

enyl)-2-(3-thiazagl-2-ylb
6-(3,5-D fluorophenyl)-2
1,2,3-triazol -4-y| ] benzy
6- (3, 5-D fl uorophenyl)-2
,3-triazol-4-yl] blenzyl}-

azin-3-one

6-(3,5-Di flu BPeplierp

enzyl) - 2Hpyrid azi_d- A105

1{341- ( 2- pi perifdi thyl )-1 H

1} - 2H pFLidazin 40 | 1g- 106"
-{341-(2- A7yl et hyl) - 1,844
2H pyri daz N

||A92Il

6-(3,5-Diflucrophenyl)-2-{3-[5-(t-methylpiperidin-4-yljthiazol-
2-ylibenzyl}-2H-pyridazin-3-one

= O
F .
Y
Y

F’

'IIAgBu

2-[3-(5-Piperidin-4-ylthiazol-2-yl)benzyl]-6-(3,4,5-trifluoro-
phenyl)-2H-pyridazin-3-one

I1A94H

B-(3-Chlorophenyt)-2-[3-(B-piperidin-4-yithiazol-2-yl}benzyl}-
2H-pyridazin-3-one

IIA95H

6-(3-Chlorophenyl)-2-{3-[5-(4-methylpiperazin-1-yimethyl)-
thiazol-2~yl].benzyi}-ZH—pyriciazin-3-one

IIAQGII

8-(3,5-Difluorophenyl)-2-[3-(5-piperidin-3-ylthiazol-2-yl)-
benzyl}-2H-pyridazin-3-one

'IIAQ'?H

2-[3-(5-Azetidin-3-ylthiazol-2-yl)benzyl}-6-(3,5-difluoro-
pheny)-2H-pyridazin-3-one

11A98u

6-(3,5-Difluorophenyl)-2-[3-(5-piperidin-4-ylmethylthiazol-2-
ybenzyl]-2H-pytidazin-3-one




147 "A107" 6-(3,5-Di fluorophenyl)-2-{345-(4-nethyl pi perazi ne- 1-

car bonyDi soxazol - 3-yl i benzyl } - 2H pyri dazin-3-one , 0 40 O\ N-O "A108"
6-(3,5-D fl uorophenyl) - 243- (5- oxo-4, 5-di hydro-1, 2, 4-

t hiadi azol - 311) benzyl ] - 2H pyri dazi n- ézi?ne 401 ,,0" 101l 10 NS

"A}09" 6-(3,5-Difluorophenyl)-2-{34

4- et hyl pi perazin-1-y1)-1

, 2, 4- thiadiazol -3-ypenzyl }-2H pyri dazin-3-one "A 09a"
h enyl)-2-(3-{544-(2-meth oxyethyppiperazin- 1-y11-1

6-(3,5-Di fl uorop

,2,4-thi adi azol -3
SN.kr.N.Nj \

- yAsBEN;

ry 1) 8255YifluataphenyBy-(8-{ B[ 1-(3rmetiddsthyl)-
piperidin-4-ylithiazol-2-yitbenzyl}-2H-pyridazin-3-one
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F \N/N\/QYS
N
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F

"AG%a" 8-(3,5-Difluoropheny!)-2-{3-[5-(1-methylpiperidin-4-yl-
methyl)thiazol-2-yilbenzyl}-2H-pyridazin-3-ohe
"A100" 6-(3,5-Difluorophenyl)-2-{3-(5-pyrrolidin-2-yithiazol-2-yi}-
benzyl]-2H-pyridazin-3-one
“A101" 6-(3,5-Difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-yl-
methyl)thiazol-2-ylibenzyi}-2H-pyridazin-3-one
"A102" | 6-(3,5-Diflucrophenyl)-2-[3-(5-morpholin-4-ylmethylthiazol-2-
yhbenzyll-2H-pyridazin-3-one
"A103" | 6-(3,5-Difluorophenyl)-2-[3-(4-methylthiazol-2-yl)benzyl]-2H-
pyridazin-3-one
"A104" | 6~(3,5-Diflucrophenyl)-2~(3-thiazol-2-ylbenzyl)-2H-pyridazin-
3-one
"A105" 6-(3,5-Difluoraphenyl}-2-{3-[ 1-(2-piperidin-1-ylethyl)-1H-
1,2, 3-triazol-4-yllbenzyl}-2H-pyridazin-3-one
0
N::-N’N—\-— ND
F
"A106" 8-(3,5-Difluorophenyl)-2-{3~[1-(2-marpholin-4-ylethyl}- 1 H-

1,2,3-triazol-4-yllbenzyl}-2H-pyridazin-3-one




FN-S "A110"

6-(3,5-D fl uorophenyl)-243- ( 5-nor phol i n-4-y| met hyl oxazol - 2-
yQbenzyll- 2H pyri dazi n-3-one "A111" %,...N,r-Thi , ilt-NNTh \--OH
F .-148 "A112" NM---- O0110NCQ N-O QJ4:I,3 o aki, NusNrTh 01 '>_-
NN-. /N NO O- "A114" NNNCQ\ "A115" 700 N rTh

"A107" 8-(3,5-Diflucropheny!}-2-{3-[5-(4-methylpiperazine-1-
carbonvyl)isoxazol-3-yllbenzyl}-2H-pyridazin-3-one
/ O
F .
\N N : \
N~ N"»
L N
\
"A108" 6-(3,5-Difluorophenyl)-2-[3-(5-ox0-4,5-dihydro-1,2 4-

thiadiazol-3-yhbenzyl]-2H-pyridazin-3-one
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"A109" | 6-(3,5-Difluorophenyl)-2-{3-[5-(4-methylpiperazin-1-y}-1,2,4-
thiadiazol-3-yllbenzyl}-2 H-pyridazin-3-one

"A109a" | 6-(3,5-Difluorophenyl)-2-(3-{5-14-(2-methoxyethyl)piperazin-
1-yi}-1,2,4-thiadiazol-3-ylthenzyl)-2H-pyridazin-3-one

Frno”

"A110" | 8-(3,5-Difluorophenyl)-2-[3-(5-morpholin-4-ylmethyloxazot-2-
yljbenzyl]-2H-pyridazin-3-one
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6-(¢3,5-D fluorophenyl)-2-(3-{5-[4-( Z-ﬁbhoxyet hyl ) pi per azi n-1-
y1l}k-1, 2, 4- oxadi azol - 3-yl } benzy1l) - 2H pyri dazin-3-one , , 0 O
lei,---11.\ _, jr+Th_o "Al 24"

6-(3,5-D fl uorophenyl) - 2- (3-{5-[4-(3-net hoxypr opyl ) - pi per a-

zin-1-y1]-1, 2, 4- gxaalt®2'ol - 3-yl | benzyl) - 21- 1- pyr Pn-3<one -G _
NC\ k, 1101IN-O

F N
X
(\N/\/\O |\|...0>-—‘
0\) F
AI2T 0
F \N’N\/@TN\}_—
~N F
A2 0
F \N,N N
7 y—
(x\N”\/\O N-g
I\la F

"A123" | 6-(3,5-Difluorophenyl)-2-(3-{5-[4-(2-ethoxyethyl)piperazin-i-
yl]-1,2,4-oxadiazol-3-yl}benzyl)-2H-pyridazin-3-one
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"A124" | 6-(3,5-Difluorophenyl)-2-(3-{5-[4-(3-methoxypropyl)-pipera-
zin-1-yi}-1,2,4-oxadiazol-3-yi}benzyh)-2H-pyridazin-3-one
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and pharmaceutically usable solvates, salis, tautomers and

stereoisomers thereof, inciuding mixtures thereof in all ratios.



Cive -\, \_, NO\----/ N/ "AI28" 0-% M ONN2- N\----/
~::\--Th 0 "AI29" 0 --- - SINNmN-O cc) "A130" 0 0 NiTh
N,_0, --- NNH " MB1"
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4, Process for the preparation of compounds of the formula | according
to Claims 1-3 and pharmaceutically usable salis, solvates, tautomers

and stereoisomers thereof, characterised in that

a) a compound of the formula Il
= O
>~ _NH {l
r7 N7

in which R' has the meaning indicated in Claim 1,

is reacted with a compound of the formula Il
R2

R4

RS
R3

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

and

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

or

b) a radical R? is converted into another radical R? by

iy  acvlating or alkylating an amino group,
i) cyclising an oxyamidine derivative to give an oxadiazole
derivative,



FO- NNONTh ,---NN--\\__\' NO NH2 and pharmaceutically usable
so| vates, salts, tautomers and stereoi soners thereof, including

m xtures thereof in all ratios. 151 4.Process for the preparation of
“conpounds of the formula | according {59 Clainms 1-3 and
pharmaceutically usable salts, solvates, tautomers and stereoi soners
t hereof, characterised in that a) a conmpound of the forrmula Il in
which R' has the nmeaning indicated in aim1l, is reacted with a
compound of the fornul &) FygiRingian swmidetfefyatiyesto gue an@xrBlngdeBva-he
meani ngs indicated in im1l and denotes C, Br, | or a free or
reactively functionally nbdified OH group, or b) a radical R is
converted into anot her iv)adremdtinR2nkalky! ester derivative with an N-hydroxy-

amidine derivative to give an oxadiazole derivative,

v)  cyclising an N-(aminothiocarbonyl)hydrazide derivative
fo give an oxadiazole derivative,

vi) alkylating an SH group,

vil) reacting a cyano group with an azide derivative to give a

tetrarzole derivative
or

¢) inthatitis liberated from one of ifs functional derivatives by

freatment with a solvolysing or hydrogenolysing agent,

and/or
a hase or acid of the formula 1 is converted into one of its salis.

5. Medicaments comprising at least one compound of the formula |
according to Claim 1-3 and/or pharmaceutically usable salts,
solvates, tautomers and stereocisomers thereof, including mixtures
thereof in all ratios, and optionally excipients and/or adjuvants.

8. Use of compounds according to Claim 1-3
and pharmaceutically usable salts, solvates, tautomers and
stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.



i) acylating or alkylating an amno group, ii) cyclising an

oxyam di ne derivative to give an oxadi azole derivative, 152 iii)
cyclising an am de derivative to give an oxazol e derivative, 1ivV)
reacting an al kyl ester derivative W'ltsg an N hydroxyam di ne
derivative to give an oxadi azole deri'vative, v) cyclising an

N- (am not hi ocar bonyl ) hydrazi de derivative to give an oxadi azol e
derivative, vi) alkylating an SH group, vVvii) reacting a cyano group
with an azi de7der Usatdceerding igi Msima 6tad compoliedslaciordingve Gdaincj+3n antat

it lib ted f it i | i i t t t
e Lberated, pRian, Bkl Bl lEh ApeL ASLUAUER ferddea T
t he f_or _rrul a | : S mehding Hﬂi(tlimt,@hmafef i?La!Iirfaﬂossa: ts. 5. |\/ng carr}[enté .
conprising at | east ,one conpound O e for a | accordi o} ai m
1- gp and/ o? phar maf%fﬁtf“? Béeme{'}g[wa Iaem§§lclag‘,e”§gll#\ﬂé‘? h@?mﬂ%ﬂft"(@ §5%hd

st er eoi soners t hegarh, arknelusdcad bFinHibeGes of HesRed hasa by fRtéps, and
optionally excipients and/or adjuvants. 6. Use of conpounds according

to Caim1-3 and PR&dRReIiBal? (laigabPe salts, sol vates, tautoners
and stereoi soners thereof, including mxtures thereof in all ratios,
for the preparation of a nmedicanment for the treatnent of diseases in
whi ch t he inhiBbi t Hea aceegingio @ainafdpothebeidrationaf aimadiermenidonital

transducti on play : accor di .aj .
conpounds accor di ﬁagﬁr%%%;id}%%%g%gwgh %ﬁﬁ%@%ﬁ??iﬁﬁ%ﬁd’@ﬁﬁ\@{ Kinase
sol vat es and st er bpisnoenpotivsr aabrdingtd Giimdi-80 xt ures thereof in all
rati os, for the preparation of a nedicanent for the treatnent of

di seases which are influenced by inhibition of tyrosine kinases by

t he conpounds gacckdigagotdngdoatiain 73r 88 whdsethacliesatang Heorédtalim $ for
the preparation of a nedicanment for the treatnment of diseases which

are influenced byS?hiUBi?YTon of Met kinase by the conmpounds according
to Caim1-3. 9. Use according to Claim7 or 8, where the disease to
be treated is a solid tunmour. 10. Use according to Claim9, where the
solid tunour dPi gHra@ssordinghiorFaingPowpeissthe feneir eriginalgs FaBube
epithelium the b , . I neck,

t he oesophagus, th@q@gf\;}[&%ﬁ&efqﬁ%%%?@pg% Egﬂﬁ;ﬁp@é{dﬁ%ggﬂ?ﬁéqﬁgver,
the brain, the preonmas, thehddioeys, of head and neck, the oesophagus, the cervix,

the thyroid, the intestine, the liver, the brain, the prostate, the uro-

genital tract, the lymphatic system, the larynx and/or the lung.

11.  Use according to Claim 9, where the solid tumour originates from the
group monocytic leukaemia, lung adenocarcinoma, small-cell lung

carcinomas, pancreatic cancer, glicblastomas and breast carcinoma.

12. Use according to Claim 8, where the solid tumour originates from the
group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

13. Use according to Claim 7 or 8, where the disease to be treated is a

tumour of the blood and immune system.



genital tract, the lynphatic system the larynx and/or the lung. 11.
Use according to Caim9, where the solid tunmour originates fromthe
group monocytic | eukaem a, |ung adenocarcinonma, small-cell |ung

catci nomas, pancreatic cancer, gli obI St omas and breast carcinona.

12. Use according to Caim?9, where tlhe solid tunour originates from
t he group of |ung adenocarcinoma, snall-cell |ung carcinonas,
pancreatic cancer, glioblastoms, colon carcinom and breast
carcinoma. 13. Use according to Caim7 or 8 where the disease to be

nccording to da seescobhel R IR e e b B rw it Fmgheup of
?CUL e nyel oi g/ I eugaﬂmmicﬁaolmtﬂf mgbtmd%aka)érﬂlal aubaem?eioﬂqam}@dn?apémé C
eukaem a and/or chr c atic a i capents
conprising at |eadf" Pg'ﬁ@ &%‘ﬁﬁ?@ﬂﬂﬂaﬁfiqﬁ rOPk?rIWﬁP afl'cgg g¢'dieng to one or
nore of Clains 1 to 3, and/or pharnmaceutically usable solvates and

stereoi sonmers thereof, including mxtures thereof in all ratios, and
at |east one fli@rt Medicrmaiasempisingial leasheieerranpund of thedermuad )

consi sting of Sep@&%rﬁm@%‘&%e%r mé@or @ikl eetd %d%mgéeﬁfa ly 3.

conpound of the fornu according to oné or rore
and/ or phar maceut Heziie polveids| @csekienismers Hiarsofaitlisting mﬁsr@a*é!n@'eof

thereof, including nj .%18&,[% Qﬁég&c err}uflllw g&lbgl%eafgcglvg A[FQregf%nt

effectlve anount of a fTuUr Tve in

16. Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 3, and/or pharmaceutically usable

solvates, salts and stereoisomers thereof, including mixtures thereof

in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.



