Pyri dazi none derivatives 5BACKGROUND OF THE | NVENTI ON The invention
had t he object of finding novel conpounds havi ng val uabl e properties,
in particular those which can be used for the preparation of

medi canment resent invention relates to compoun and to the
use of corrp%ﬁ%%?@%“%i ch the inhibition, regulation and%% P2008/t0{)3550
nodul ati on of signal transduction by kinases, in particular tyrosine
ki nases and/ or serine/threoni ne kinases, plays a role, furthernore to
phar maceuti cal conpositions which conprise 15these conpounds, and to
the use of the conpounds for tghe,.: t . Ki e-i nduced

di seases. In particular, t'ﬁi"gr&'@iﬁﬁ% %@QX?IHS%% elates to
conpounds and to the use of conpounds in which the inhibition,
regul ati on and/ or nodul ati on of signal 20transduction by Met kinase
plays a role. One of the principal mechani snms by which cellular

regul ati on i s gAFREAIUND @brm@m\y%ﬁﬂdﬁnsducti on of extracellular

signal s Scross the nenmbrane that C25in turn nodul ate bi ocheni cal

pat hways wi t hithetiigefen ha%@tcﬁjjébtl@;?ﬁﬁémgrn%bé:&% S PG Y
course by which intracellular signals are propagated from ol ecule to
mol ecul e r esulPFeRgFties Aalprytidquiar shessl whichcan bspmeddor thegsepaiatombf
transduction ¢asfadas,@re highly regulated and often overlap, as is
evident fromthe existence of many protein kinases as well as
phosphat,l%- 30ses. Phosphoryl ation of proteins occurs predom nantly at
serine, threon t.yrosi.ne residues, and protein kinases have

t her ef ore bee?hglepa{gé?qti'@f?%'?n{ ﬁ!gqudtgﬁgmpfqugfd?@ngﬁo Ehﬁ)%%%r?ﬂ"&@?‘ﬁws
sif(e,. i .e. seiriwhichithetiibidioni ragsiagomBAd/oY Ftulfioki JTaRMS) trShdtition
phosphoryl at i Bn IS such a ubiquitous process 35within cells and since

cel | ul ar” phen8Y {{15sesr B RAiGiahlYosne funrses and/enreriaslthrepnipedinasesse

pat hways, it pRay8 W foRd liXhértld i iofl! i
5008/ 145243PCH) LRSS Sl Y Bniiochud TRRpolicfls MFAS FeontBrise

attributabl e HEeseicompousisier arthio thetuseafitlom compbunds foothe treatnsnitohs i n
t he nol ecul ar kﬁ@@-%lzteﬁ Oqgebﬁgg_ase cascades. Consequently,
as

consi derabl e attention een devoted to the characteri- 5sation of
t hese prot ei nk panticelenpbe pdsenhmveatin @ites tocompolmdseaidiei theagkiofi ty

(for a review : i nst ei n- nhei mer et _al. Pharma. Therap.,
2000, 88, 2299‘%55":”%5 n Wh‘c']%ﬁg) ‘?‘E!t’g'“& oD ?frmg&"%%@?g%%lse
Met in hgnan oacaiefies by MetkidddeNRapessbigi ity of inhibition of HGF

(hepat ocyte growm h factor)dependent” Met activation are described by
S. Berthou et al. in Oncogene, Vol. 23, No.l "._ 31, pages 5387-5393

(2004). The iphkky 7 ' r e le-i Line
conpound, is po??fngﬁpﬁbgéﬁir?%%fazgpﬁsg\ghnﬁt%#gbégengggért.roq‘fgglrﬁ%?%grggI\/bt
ki nase i nhi bi hepughoihedeansdrctigresfaracelldassignaje dctogs IhaBmeBibrase dren

ets/al. in Ca . - . A fur r.tyrosine

i hase 2ani bi fourapuust Hochdhal pathiys Wb del PlarenlBadory- |
d i ni cal Can(m'rolﬂgge%wl dltB Mag codr@e b@@ﬂﬁefﬁﬁ&ﬁcﬁlﬁﬂ%ignéﬁ@%&?@n@@ﬁ@@@ﬂd
PHA- 665752, in e rivative, is.directed against the HG-
receptor c- I\/baf?‘?m |'?‘9'f‘-’§“lr33? ng‘?ﬂﬁ‘? gequittg@rf{r@@y ﬂm@f«‘%ﬁwa& REPONRS- TAsae Mot
meke a consi dagrditeneanétionbatscatied are MghITabyEaRAtan FEBSSveRhpVas sous
forms of cancer, such as, for exaﬂple, mul t1 pl e nyel ona. 25Tﬁe

synthesi s of ANt TogH s meaewps ehmapkeratpipdingsasms welt as pbognhata
and/ or ¥bdul afes. Phggﬁ%o&%ﬁaﬁgf’gltdtémse Cdr¥@@ﬁﬁﬁéég§tﬁs}r®%d{h9 onine

serine/ threonine kinases, in particular erefore
desi r abl e andrdyroging retidupe, gndewetein kineeas have tzefbte been beesifiédbnd

that th ' ' tion. lts th f h
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conpri se these,co unds,. and rocesses for the use thereof for
P 35 within ggl?s anc? since ceﬁu?arp phenotypes are largely influenced by the

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



(G- 25 The present invention is directed to processes for the

regul ati on, nodul ati on or inhibition of Met kinase for the prevention
and/ or treatnent of diseases in connection with unregul ated or
di sturbed MRizofé@sg activity. In particular, the compopfggeRbsdede
formula | can al so be enployed in the treatrrent of certaln forns o?
cancer. The conmpounds of the fornula I “&n furthernore 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 cancetateshenﬁfbh&k%m@ax@mﬁﬂba(hmé esitidrederragddivatonppunds

of the forrrul % fur%herrmre be used for the isolation and
i nvestigati on gictiphal rayiations p e relsrdassynrenenie pf kinase sasqades.

addi tion, thegoaseqwatthi &Hs@dérﬁb@tﬂtieﬁhbﬁhé@begﬁ%eb&eéltagwéﬁérgct ri-
met hods for di seases in connection w th unregul ated stur g Met
ki nase % ct i vi sgtiorsef thegs podeins spy3ponEPds d8tEre8bE to modulgtetheis
according to Vi Ng a
hyper prolifer é?@lgqﬁﬁsge%g%ﬂ%r %gg?ggn{pelﬁ{ %@g”ﬁﬁ“%g?%hﬁéfmgr%m h, to
reduce i nfl amkheiapn 200008822212V h a | ynphoproliferative di sease, to
inhibit transplant rejection or neurol ogi cal damage due to tissue
repair, etc. The present conpounds are suitable for prophylactic or

t her apeutic pmhewlesﬁ tifs rateptorhgoeing kindie MerimhuhiRPéMRIYenetis auged to

refer tq both sgﬂ%ll on_of _di se%fslﬁé aknd treatment of pre-existing

condi ti ons HY PhIhEitiqN ErhebRIACYts gewihdagigrigppendent

admi ni strati OMe@Ecﬁ\}?ﬁloﬁ@?@@%Q&%mSdB@lﬁh&LFetté'!em heByen | 981 BBI Qb tO
ev

tl‘fe devel opment of overt di sease, for exa nt the growth
of tunours, pbvRaAdesRAGTSIIAT @0§AbVItS, lnhﬁbl’ﬁ"‘rﬁ@hﬁ'@bdm@ed tiw@hn a

soci ated with ger tiy th
compounds. ar &P eog TAREefindBoR Hor ey s e Aot Bitng!peRcer.
stabi | i g5ng oAndimpr biet kipask éntibicdrifor caa'lcesmqnamms defsctibhed pati@nt. The
host or patie gan bel ong. tQ_an i e for exanmple a
primate speci gé” 85??'? gﬁ‘?{am ‘;3 ?%5%%@%%@% ?hgséér ng mce, rats
and 20hanst er,afummm.nmnmlnhmwor@@gmataﬁ@bﬁnc@tugrep‘eme@&iy model s
are of interest, for i nvestigations rovid a nodel

for treatnent oﬁoﬁﬁﬁﬁm‘g@@ﬁg anges RageaEHt Ye)i 19t 3&66@ PPk dihgr
cell to treatg@Apond PHILDES SO GHRKIL defitd dfs’l@re%fﬁdt%}%iﬁé‘i;fﬁ%‘ﬁe A

can be @determned by in vitro tests. Typi ca
i s combi ned vﬁepﬁp@r@dﬁpbdnaftaﬂmmrmgenodednbenemm Het and Vet imaks a

cetive agent <y uetanBendhutn s R MaG e hrdtes ol yilov rfaclal |

bet ween 30abotgncenesuchias, ancxanpleveriliiplermyditina. t esting can be
carried out using cul- tivated cells froma biopsy sanple. The viable
cefls remaining after the treatnent are then counted. The dose varies

dependi A9 on Thespnresis b@sﬁ@m@muﬂﬁﬁdahuﬂn%e%méﬁllﬁ inﬁ|b3t5ré7§u$cﬂése the
patient status, etc. A therapeutic dose is typical ficient

consi der abl y 3Y ?WQ@HW%%’QU%H@%@‘%W tyesing E'tﬁﬁéﬁs ﬁﬁdfphée?dfm/get

St | gl 8k PR S R IR o

cont i nued unt3im ¢f the wsesent dbleatioeduct i on has occurred, for exanple an
at | east about 50% reduction in the cell burden, and may be conti nued
until es@enti ally no nore undesired cells are detected in the body. 5
For identifi daha@beerh feursl thabthet somnselresiaetodignoalie angntion adgisags i on
of interactl gbween vari OL@ bgnal ra ducti gn pgt hways, vari ous
scientists h %re&’ Yo ¥R Aliaie PRAMRRIIWIGH! PRRRfsTes 5@ Reinams! tol-
exanpl e cel |l atgladgure nodel s (for exanple Khwaja et al., EMBO, 1997,
16, 2783-93) and 10 nodels of transgenic animals (for exanple V\hite
et al. ,3@cogene, 2001, 20, 7064-7072). For the determ nation of

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

D)

-\-_./



tion and cell death (apoptosis). The conditions of interest include,
but are not limted to, the follow ng. The conpounds according to the
invention are suitable for the treatnent of various conditions where

there is prghih@kation 15 and/or migration of snmooth nusg
and/ or infl am*zrgt 3?‘;3’/2"‘%@ |s into the intinmal |ayer of a V}ég%??@ds}aﬁssso

resulting in restricted bl ood flow throuéh that vessel, for exanple
in the case of neointinmal occlusive |esions. Ccclusive graft vascul ar
di seases of interest include atherosclerosis, coronary vascul ar

20di sease aft ap c@hfdsititths WRERM cOBfise HeBBRDmbouR8s ) érﬁ"ﬂ%ﬁgé?slsieg for

prosthetic restenosis, restenosis after an?(! plasty or
pl acenent, andhefeethgeof fptiRiraamers Of Mad kiepeiintuced shesmstsand com-

conbat i ng canGgk.ar L b Des . O her
pyri dazi nes fgl:fr?é!{1 %ég?ggélg r%}ﬁl&) ﬂgb % %&%ﬁéﬁ%’%@%@%ﬁ%ﬁ@%@%@ﬂ piro-
i schaeni ¢ and pagBlianmatarioscitr ees sesladisdenesysuth @ dge-ihd 0k SikéulAt

30and EP 1 06 - EP.O 7 716 A2 and.EP 0O, 711 759 Bl scribe
othor i hydr oplsBElsen et ndd e TRl are diamedRade et i
i nsect i ci des. flammatory Glsbeses)yithatg, ithenesosa, ﬁbdﬁ%@gidﬁ%}uﬁ)ﬁephriﬁs,

cardi otonic ag‘ents in US 4, 397,854, 35JP 57-95964 di scl oses ot her
pyri dazi nones ‘CU{RICISHETALIPHp RAPERISEESTBRYTD 38B . healing Semnaniant ceieFHE

| NVENTI ON The tibAv@Rtdriic dictikes ahQ o538 l R
RIN R3 ]1(6 in V\Ilhi ch deno'?es Ar | gr Het , %gﬂﬁgﬁ@ﬁﬁ%ﬁ%ﬁ%ﬁ‘ﬁd’ aﬁtd?z

15R3denotes 1iMMyneAlisorresotigyosinpiiahete @andrdisnasas loéthealkyd vhsading
L 38 C atons, aiso instabilitylaféb6fndathin'afl AP gy Mgmpepl aced by O F.

CI('and/or Br, 20and ch one groups may be repl aced
by 0, S, SO SO and/or CH=CH groups, O cyclic alkyl having 3-7 C

atons, ' 25Al k br anc 0 ranched al kyl ene having 1-10 C
at ons, ggﬁ%h\?ﬂf)@%’ -Qa'ﬂfe’@?'b{?ﬁgm”ﬂ)% YRH" éc‘t?(ﬁ‘ %?r@{e%mnﬂ@net

and/ or Bg, ankihase inhibitorshTiesse @lidtumoGH2ngues RPforBRYtidR ukSHNRS BeLIBY
0, 502, CC and/or CH=CH groups, 30O cyclic

. SO, !
al kyl ene havi Hﬁ)gi?n'fa@yé‘ﬁgf?é'f) SKFiede RrBaci Hampgeal pag g Farsinomig ieny | |

each of whi chglugi ¢ i ) : gNR2S0m B,
35( Al k) QOONBET , A kgﬁéﬁﬁg‘éﬁbﬁﬁ?'ﬁ?g‘?&ﬁﬁlﬁ?‘?gm%% a{)c%r%(rﬁ k) 113 and nay

additionally be nmono-, di- or trisubstituted by Hal, A WO

CEn ) 30 nee i SEARIRTRERs Bt Bl s Al P 7

0[ C( R3) 2] pN( RB)N o 0GR Met Kinadd-HoOhe preEmrR3NHor treatment of dis-

NHCOO C(R3) 21@%@% %mh'@&%%%r?ﬁ?u%gkﬂlé‘?éé or gisturbed Met kinase activity. In
particular, the compounds of the formula | can also be employed in the

(’ treatment of certain forms of cancer. The compounds of the formula | can
- 25 furthermore be used to provide additive or synergistic effects in certain

existing cancer chemotherapies, and/or can be used to restore the efficacy
of certain existing cancer chemotherapies and radiotherapies.

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

35
It can be shown that the compounds according to the invention have an

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



NHCONH[ C( R3) 2] N(R3) 2, NHCONH C( R3) 2] pHet 1, OCONH[ C(R3) 2], N( R3) 2,
OOONH[ C(R3) 2] nHeti, CHO and/or 10 15 Ar2 CQOA, denotes phenyl,

napht hyl or bi phenyl, each of which is nono-, di- or trisubstituted
by Hal , A W@%OS/M%) 2, SR3, NO2, ON, COOR3, CC]\I( R3) 2, %ﬁ%smgsssu
NR3S02A, SO2N(R3)2, S(0)mA, CO Het', Hetji, O[ C(R3)2]pN(R3),

O[ C(R3) 21pHet 1, NHCOOA, NHCON( R3) 2, NHC(%C'{ C(R3) 21, N(R3) 2,

NHCOJ C( R3) 21pHet 1, NHCONH[ C( R3) 2] pN(R3) 2, NHCONH[ C( R3) 2] pHet i ,
OCONH C(R3) 2] N(R3) 2, OCONH[ C(R3) 2] 1Heti, CHO and/or Net COA, denotes
mono-, bi- or pwrildwa{tdomdisgmtra iadentionsare adatieidteved & apatient having a

het erocycl e hV|n d/or Sao ich is 20

nonosubst i t ut 3 ?]rfﬂ“’ﬁ Yﬁ\% (%%FB?\I m@””(oﬂlr Ryyeeniesedyce
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N(R3) 2, -8R3 tiopceRs Urelesicsiamageaese tisgrg sepal, egeefm(

S(0) mA, °C0O- He vae'y
NI(-IC)C]\I( R3) 2, e df%('t"m)n@][s %%%%tﬂé‘&%@%ﬁﬁmﬂdﬁém i s
NHCONH] C( R3) 2084 , Ing s r@@RBM] iHesed tooetamip bpm)reyema](dm)fzgls-

e )sitlﬁ%‘? 514 284 PP oS0 Evcions, Tho prdleMBBRZL PRI+ !

4N, O and/ore@tlanmchtmmby admimaraimwisme tmﬁdums ng%th@r
trisubsypt ut ed b

CON(R3) 2, Of d{‘ié% %5’ tﬁ@(é@?@%ﬂ%‘) “fl\‘iﬂféﬁiﬁ& f%ﬁé@ﬂ@&%BOzpfeV%

2008/ 145243PGRke 3%’860@3{&5@3 -prévent NEEERGE Browth 1IRRE R restenosis as- N
NCOO[ C( R3) 2) nHet s (CUR3) 21nN( RB) 2. “NHCONHL Gl BB 21010 ett . ()
000NH[ C( R3) 2] FRHBIPS WitheaEioresesyarsyresry, etNRé@matl T 2AMPeuNNE R 2,

S(0) rnA,  CO Heddd forkke tr&idtheriof oﬁ%h%d%as a%:l)ssngw i rca}?ng the

(car bonyl oxy en), Hetidenotes - or
unsat ur ased !%ﬁﬁ!ﬁ‘lptprh%péih@dl}ﬁtlleet havi ng 1 to 4 N, Sand/or O
atons, which may be nono-, di-, tri- or tetrasubstituted by A OA,
OH, Hal, B, 10(CH2)nOB, COOA and/ or =0 (carbonyl oxygen), B, B' each,
i ndependent | yTié hosteorgratiehecan belong e aay kantebiian §pidds, foi(dR3hibie a
(A'k) ri OR3, (Alk S02A, (Al k), 1 CH Al k) gC0- OR3 or
( Al k) gCO- N( R8T Z’ ERprSISS & LH;M‘&B’%?)& f‘%ﬂmgﬁ HBR??% 5&‘2&; rals aueoon or
N- C(=0) R3, Hah&ﬁ@l@t@&a%ntschorﬁé Sbwss, dé?@oéa% e, ﬁcnlﬁ'ral %od%%dér@%ces '

2, 320 4, denotes 0, 1, 2, or 4, denotes

phar maceut i cdPT%Fe%stﬁbﬁ’éPQi@ﬁ‘m}ﬁlt'F‘(/%%'Qag@ﬁlﬂ@édm@ al rﬂ@dehf@futt eateest ahd
st er eoi soner shihsk gRfkastncl uding m xtures thereof in all ratios, 25
The invention also relates to the optically active forns

(stereoi soners), the enantioners, the racemates, the diastereoners

oS e, DYt s ARl R GBI SSEDGRR  (
(I ecul 3 ontaccphding torfieLindsntisni cin ﬁe)deteﬂWrt@g Hydn tvit® testisUTygibally, a

attractive for(f mp{m s are, . for gﬁ no- or di hydrates or

al koxi des. TH&THE ﬁ%%@ﬁ?’?@&ﬁw R5 T“@OH@ @%ﬂfrﬁmémt%e yREHER 0

mean, for examvapbes cbhesriadtibfs edr 4 ;B@ncfaomm%m@ﬁg %ﬁﬁ'h@ﬁbt tPalldWthe

i nvention and al so so- 35 called mpounds.

rodru
20081145243 PEtigpagenisgoindre ceil cHaath or % mhlblt 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 maintained. The treatment is generally

35



- 10 - The term prodrug derivatives is taken to nean conmpounds of the
formula |I which have been nodified by neans of, for exanple, alkyl or
acyl groups, sugars or oligopeptides and which are rapidly cleaved in
t he organi nthe effective conpounds according to the

i nventi on. %%%@gm#so i ncl ude bi odegradabl e pol ymer der {fvatt o¥0GF50

t he conpounds according to the invention®-as descri bed for exanpl e,
iniInt. J. Pharm 115, 61-67 (1995). 10The expression "effective
anount” denotes the anount of a nedicanent or of a pharnaceutical
active ingredicgRinidd GhtiIGPARRRISrhI8 rédtﬁ:%ldﬁ ha%%%Eﬁlrféd 38} g%;lm@é dnypen a
bi ol ogi cal or nedical response which Is sought or deésireé

exanpl e, by a l9asd ebpehed Y%egedpitipsi Eﬁ‘tfamce]ﬂmrdeamhct nay betdoationgd astli on
"therapeuticalky, i rﬁ)ﬂlgg S whj ch, conpared
with a correspon%mgﬂ?(shtt?b[j%grceﬁu rﬁgg:gpé)%'% %e%g?@g?f]ﬂ}?% nount, has
the foll ow ng consequence: inproved treatnent, heali ng, prevention or

el i minatd on o dr rre, ndi tion di sorder
or side-eff ecE:Ofa(ﬂ% ngﬁg%t'%% ARl T%Wd%‘%'anpqth@aéa(}%@%@t@”cﬂ fsease,
conpl fu nt I or ihismectiens b&ﬂmww@% sRAal frARIRBESH bﬁﬁWa)ﬁ% e\fafmﬁé 'ﬁ&@n—
amount" al so as amount's whi ch are
effective for F&ﬁ%ﬁéﬁ’(&'%@ﬁﬁéﬂﬁagﬁ%‘?f@ﬂl%af edet systameior examplaweht i on
al so rel ates t@tiBens@ds @For BkarhHlea8ed aﬁePSI C@M@@P%é?oi Sfﬁ%ha

I, for qéarrple m xtures of two di aste eomnmer xa’rrp
ratio 1'%, 1:modefszof t&arls,gemrcmrrmalﬁdforpxaw!enwmrem@a) Oﬁhegmwealzém

| | d
Ctention ro1 Sy POt R e s B SR 0SSRt FiGreor
and to a pr oc@ls@dnorraschéepnmnmtmgmmmmfunds@anlﬂ)@d.ﬁalngéd trherdEptombaud

according to r tically usable derjivatives,
salts, solvat Ig[sea{ %9%%&% eéﬂ%'pge[ g%é’ﬁ?@%ﬁé s Bigcherniral £1r2B0k B8l sed
int hat g\) a C@ﬂFpOBnd'r@fcdH%@oJrQl’sfﬂebardldg ton@e mventton can also be used as
2008/ 145243PCT/ EP2008/ 003550. - 1 1 - NHI I in which

R | has the nE3APRY IPhERsHAY &tass- d@P&F%@rﬂ ngfb?l' Fréa%dlwowpﬁm@y@dmound
of the fornulmalsldndRér St hmodbR dﬁhﬁ%ﬁ%n?an9|s§§s£@%%nreacc{fﬁ F”gs

indicated in Caim1l and Ldenotes C : or a free or

functional | y 3RRICAI@Y OH 15group, or 20b)a radical R2 is converted
into another radical R2 by acylating an am no group, or 25c)in that
it is I2berated fromone of its functional derivatives by treat- nent

with a sol volisasigemenhptithedamaseymitiviyy ag&efdchna]ud/vﬂﬁchQaNéJH&Q)W toaci d
of the for rrul 1 salts, Above _and bel ow,
the radicals %pe@m ﬂleelé ﬁg*?/@'qt %@”ﬁ%% SF\ ‘F'ﬁalf‘&raif‘édjef%m“ﬂﬁ@” of
formula I, unheshaespiclsis) ¥sisd @Q@éire@éé‘ffél"‘é@nplé%stm (for example

2008/ 145243P 1EP2 denot es al I's unbranched

08/
near) or BHSHRIR BP ‘Qgﬁgr@& 199@ 39§ 34paggs §33- 33Y8)8>r the basicony@lin
ms. 25 pr efp%t@.-m hr@@agérﬁ)%dﬁﬁttﬁ%lmre}twet@&f él{&hgaug ch Wier R

|sopropyl butyl, isobutyl, sec or't ernDre "al so
5 pentyl, 1-ang.Glgnngy, rﬂ!‘t,Hﬁ b9, . Broll.-CherrL 257, pagam.%%)mat hyI propyl ,
1-et hyl - propyl hexyl, 1- , 2- , 3- or 4-nethylpentyl, 1,1-, 1,2-,

, 2, -, 2,3- or 3 3-di net hyl butyl, 1- or 2 et hyl butyI

hy t 1.1, 2-
2- t r | rret Y %B% lﬂ?a&mﬁ ﬁﬂ%ﬂna%e f'er aﬁ% Wa? EX 5 S%‘E’P@ are avail-
! U&Oom ﬁ?)/'e 'msvaﬁﬂatparwonmi’fwab%p(%rgreabl yJ. e Bidraslealiky Schawl ng

t

f
i so pz)r opy! , bﬁlgy?oel ’sog—[]f;@ a@c&ﬁasﬁwﬁ%%sg& Er\{%fﬁcﬁ hé{’ﬁ%rﬁ’?‘r?ggh%'ﬁwn
trifluoronet byk protent af patidesisilbstatelwith JaTP id hdQEQred REhEYres-

ence of an inhibitory compound, a decreased radioactive signal, or none at

1, 3-
1-e
1,2
tri
1

35 all, is detectable. Furthermore, homogeneous time-resolved fluorescence

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



Cyclic al kyl (cycloal kyl) preferably denotes cycl opropyl, cyclobutyl,
cycl opentyl, cycl ohexyl or cycloheptyl. Ak preferably denot es |inear
or branched al kyl ene having 1-6 C atons in 20 which 1-7 H atom; may
be repl aceq,ob% Cl and/or Br, and/or in which one_or CH2
groups may ' D€ ngls %ed by 0, such as, for exanple, nmet hwgﬁ%zoosmossse
et hyl ene, propyl ene, butylene or -(CI-lZ)iﬁ)(CI—lZ) 2-; furthernore, a CH2
group may al so be replaced by GEC or CH=CH. 25 Arl preferably denotes
phenyl which is nonosubstituted by (Al k)c, NR2CO- B, (Al Kk)gNR2S0, - B,

Al k) qCONB131; A 9 0AY k.
E)artl)gul arly prc%l r‘%g‘f)%syé%g'r%% ﬁ%@sc&sﬁy rﬁmﬁ% g%scp‘ﬁﬁsn%ﬁ%sébéﬁspmoé%c%@r
(Ak), I NR2CO Bcre(eNam@,,ZOOQI\m&BBZMXAI k) (40-B, (Al'k)gNBB or (AlKk)gB.

Ari very particularly preferably denotes
3544N- ( 3- pi pelitiemadn-tadivandye EhfSA assaboeriiddshesydpecific phospho-anti-

2008/ 1as0a3rr BB Sk . The BB RS RE IS NG i SRS briategy
3- (4-di net hy| anbstedte! Yhig |ba‘rd|r§g)dmhbélylbtected by chemiluminescence using a

3-(3-di et hyl
3. EZ d: ggt h¥| g%qmg%&;fg %rgnngaéﬁgqa tissheep antibody (Ross et al., 2002,

445- ( 2- am noeBthemt.J3. 4- oxadi azol - 3-yl i phenyl ,
4- (5- et hyl am nonet hyl'- 1, 2, 4- oxadi azol - 3- yOphenyI,
415- (N BOC— N- et hyl am no) net hy1l- 1, 2, 4- oxadi azol - 3-yl | phenyl,

4[ 5- (ani'fonet : .
40 (o Horet el che PURdh 20kssb A PURA Y recuiaio of clar prfera
4-( 5- oxo- 4, 5- tiltblm?dd@ell deam(@padﬁoaizséllﬂ&qdﬂqahﬂmdfmterest include, but are

4-[ ( i 2’?7;[ %'bﬁ ;ﬂ;ﬁﬁﬁ ﬁ)oi}ﬁgefoﬁé ih%l%grenp%uhds according to the invention are

5 -[ (4-di et tmtm forlibé Y@Efrﬂéﬁt@hmw&dmﬁn& where there is proliferation
m no

(

2- di n-1- t h

13- 618 hy! STH/RG FHGTRR Bt T SPA Hiey P kg inflammatory cells into the
4 (2 (4- met hyinghRe dyér Bf év%%%)ﬁblﬁﬁb Wié@ﬁd?é@ B%@%Wthrough that ves-
1-

4- N- BOC- am nobut'yryl am no) net h1¥| pheny
zabi cyc$®] Por=xapipiin-the gragd mﬁmﬁy@qﬁm‘gﬂ lesions. Occlusive graft

- ( i met hyl ‘Pé’&fcrufﬁ 'cﬁé#bs%s%?ﬁﬁ@%ls@ﬂbﬂ Eaartt?m%g#lla&@%n%ronary vascular

2,3-tr1azo am nocar pbonyl
504 t r flisgate aﬁtqﬂ g;ra&pmgl. aa|n rgma:fasm:)ylb) péreaybstofm@tic Phosthetic

rphol i t ho net.h I .
i rrgt hyl rgfl#gﬁegfoﬁ% ﬂ%ﬁ %éh%e I?sty or stent placement, and the like.
i met hyl am noet hoxynet hyl ) phenyl ,

d

- di

di met hyl agi nQ- - di et hyl propyl am nocar bonyl ) phenyl ,
1-(1-et hégksgp@(fpi peri di n-4-yl am nocar bonyl ) phenyl ,
2

(

[

[

1

OOI\)(DNOOCD

Lo B |

0
6, 6-tetranet hyl pi peri di n-4-yl am nocar bonyl ) phenyl ,

,—ﬁ}.\

2z2get hyl pi peri di n- 1- Apr opyl ai rmocar bonyl | phenyi ,
bi s ( 2- hythydsapyidgpannesiopcompating nancerson desgtoedyin,
pi peri di r\?\ﬂjbbfﬂ%fﬁ nocar bonyl ] phenyl, 35
met hyl am nopropyl am nocar bonyl ) phenyl ,
nmet hyl anﬁ)ﬁmtﬂm&annemﬁmtlﬁmtwéﬁmw H;seam of the immune system,

2
- 3-
3-
(p
3-
2-
0 8/ 145243PCT/ EP2008
(
(
-(
4-
(
(
(

1003550 -
pi peri di s cAh @5@3 ﬁ t%ggﬁgases are known from EP 1 043 317 A1

pyrgol i dlanchE?DaUBﬂwambronyl I phenyl
(BOC- net hyl am no%ﬁ t hyl am nocar bo phenyl
4- met hyl p'%/ P& 534 Al Aﬁam %B@a_fr‘ﬂo ibﬁi@ﬁs:mbe athsr dibyipyridazin-

oxadi azlyed- Ad B‘hﬁbﬁ
3-di et hyl am nopropy a{]r?lnﬁgggrf n%mfj?s a{wﬂ 'ﬁeCH%IH?
2- di et hyPher pyddaginengsraeaiesonydd aettlydic]tpﬂmermgbnts in US 4,397,854,
3- am ”OerE#%%B%c?Qs%'&het SRS

U'I-h-h-bl\)-b-h-b-b-hhwbbhbbbhbbbhbe
N|—||_\O/-\f\l—|r-“ﬁ

N B

BB A
— -

P

N



3-imdazol - 1-yl propyl am nocar bonyl ) phenyl ,
N- et hoxycar bonyl net hyl - N- et hyl am nocar bonyl ) phenyl ,
N- et hoxycar bonyl net hyl am nocar bonyl ) phenyl ,
(2-1Ht | acet yl am no) net hyl ] phenyl ()

(2- net ﬁ{j ?)11 5§4¥et hyl ami nocar bonyl ) phenyl , PCT/EP2008/003550
(2-di net hyI am noacetyl am no) net hyl | phényl ,
[ 2- (2- ox0- 2H pyri di n- 1- ypacet yl am noj nmet hyI | phenyl ,

(2-acetyl am noacet yl am no) net hyl ] phenyl ,

0

-[(3-for rrylsqm' W‘ﬁé ' W" @Enﬁs yl] phenyl . Ar2 preferably
denot es phenyl IC \??lﬁgﬁ@ubs |tuN;d by Heti, NHCOOA or
NHCOOJ C(R3) 2] pHet 1 . 35Ar2 particularly preferably denotes phenyl

whi ch is subs ted.nt 05|t|onb NH WO

2008/ 145243PC#EE@%§P6U§%§%” %“Powsﬁi‘l‘é?%fomiﬁhenot es H nethyl
or ethyl. Irrespective of further substitutions, Het, Heti and Het2
denot e, 5for exanpl e, in each case mdg}pendently of one another, 2- or
3-furyl, 2- or 3- thienyl, 1-, 2& pyrrolyl, 1-, 2, 4- or
5-irridazo|y|, 1-, 3-, 4- or 5-pyrazoly 2-, 4- or 5-oxazolyl, 3-, 4-

or 5-isoxazolyl, 2-, 4- or 5- 2 4- dr 5- isothiazolyl,
y?)y/rl m di nyl, furthernore

4- (
4- (
4- (
3-[
254-
4-
3-{
3-[
304

2-, 3- or 4-pyridyl, 2-, 4-R'5-
10preferab|y 1,2,3-triazol-1-, -4- or!-5 yI 1,2,4-triazol-1-, -3- or
5-yl, or 5- tetrazolyl 1, 2, 3- oxadi &ol -4- or -5-yl,
1, 2, 4- oQle azol -3- or -5-yl, 1 3,4- thiadi azol-2- or -5-yl,
1 2, 4-thi adi azol - 3- or -5-y|, 1,2,3-thi adi azol -4- or -5-yl, 3- or

ri dazi nylmvaljnc[azi nyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or
5 i So- 15i ndo i ndazolyl . 41-, 2-, 4- or 5-benzim dazolyl, 1-, 3-,
4-, 5-, 6- 7 benz GW%%%BI%FIHGQ- 4-, 5-, 6- or 7-benzoxazolyl,
3-, 4-, 5-, 6R2 or 7- d@mé§m€egcﬂ@ﬁ 2-, 4-, 5-, 6- or
7- benzogglazol yl, 2-, 4-, 5-, 6- or 7- ben2|soth|azolyl 4-, 5-, 6- or
7-benz- 271, 3-Bxadi azdif%HOte@H ord,, 4-, 5-, 6-, 7- or 8-quinolyl, 1-,
3-, 4-, 205-,56-,
8- ci ol i nyl ,AZ-, d%rg!o%es' ﬁ?&ah&@dy% brép%r}ie;h:ﬁlkﬁ qav9|§1 iP Phitoms,
6- qui noxal i nyl , 2-, 3-, 5-jn ﬁfhgchﬂ—?b’rat&aﬁsl—hbgebzoeﬁlaéed by &H, 17ICI
further preferably 1,3% pergodl oxol-5-yl, 1, 4-benzodi oxan-6-yl,
2, 1, 3- benzot hi adi azol- 9 2’5 ylor 2,1, 3- benzoxadlazol 5-yl or
di benzoggranyl . (C' 2%fkortiewtidoore cbrcwroacdﬁgﬁ}o% ma@&éﬁéph&é@w oal Iy
or fully hydrogenat e%s Slé{r)gépectl ve of further substitutions,
Heti and Het2 can th SOOBRYPECHEGH gsompBl e, 2, 3- di hydr o- 2- -3-,
-4- or -5-furyl, 2,5¢di hydro-2-, -3-, -4- or 5- furyl, tetrahydro-2-
or -3-furyl, 1, 3 d| oxol an-4-yl , tetrahydro 2- or -3- 30thienyl,
2,3-di hydro-1-, -2-, cydic alkylhaging-357 gyatopisyl , 2, 5-di hydro-1-, - 2-

, -4- or -appyrro | i etrahy, -
ofba.ia8 dazall géhgte% unb?arhc%d%é@%r{c%eddéilgx erle ha\%ngb?ﬁg) <§|aﬁrhs
t et rahydro- 1-, - 3- or - 4- pmrmfzolhﬂl? Htdmdinaydb® rdplaced?y OH3F, O
-4-pyridyl, 1,2,3,4 %ﬁ%’ﬁ?ﬁ){dro 1-, -2-, -3-, -4-, -5- or -6-pyridy|,
1-, 2-, 3- or 4-pipe - or 4-norpholinyl, tetrahydro- 35
2-, -3- or -4- pyranyhnd/brkﬁh?@h@ﬂhébrt@o%l@@r&@ﬁs ﬁTay tie4rep%rced5b YO,
hexahydro 1-, -3- or gsf ridazinyl, hexahydro-1- |y
_5-pyrinidinyl, 1-, 9 %2, G amsenGhise PEP2008/ 003550 - 16 -
pi peradbnyl, 1,2, 3, 4ptetrahydro-1-, 2-, -3-, -4-, -5-, -6-, -7- or
- 8- qui nonI, 1,2, 3,4-tetrahydro-1-, - -3-, -4-, -5-, -6-, -7- or
_8-isoquinolyi, 2- @wclicglky %Ehamngﬁ—TSS atoms,

3, 4- di hyd b ML

et hy| eﬁeéf)o%%hg%déﬁig BRENY haptli D EIRRD T, BaSLSESRGY e oxy- 5

ghgny:j h30'4 gt hyl fenemoomgmn;téd b?(APkﬁqleZO@BQ(mlﬁ MRésggL@Xy)Ehen?/l
5ay drobenzofur Al os oRiaeR AlksorNBE: Tal 0E. (X[k)qr&esé'%?(ﬁl gy o

and may additionally be mono-, di- or trisubstituted by Hal, A,



" (C H2)pN (R3)2, (CH2), 10(CH2) pOR3andfor =0 (carbonyl oxygen), where
R3 denotes H, nethyl or ethyl and where an NH group may be repl aced
by NCOOA. Het2 preferably denotes an unsubstituted nono- or bicyclic

aromati c helcefoepsslss having Ito 4 N 0 and/or S atoms. ketioan0s/003550
particularly preferably denotes benzim dazolyl, benzotriazol yfl' ,

pyridinyl, indolyl, benzo-1, 3-dioxolyl, “%"ndazol yl or
benzo-2,1, 3-thi adi azolyl. Hal preferably denotes F, Cl or Br, but
also I, particularly preferably F or . p preferably denotes 0, 1 or

2. In the formula | QRRNREY, BR® GO, 25khe OGRA, coNESHRRRBCOR Y
particul arly preferabl 3dSnot es 3-et hoxc\e/m(;ar bonélg-1 aanobenz%/El. 5
Thr oughout t he inventﬁ"%ng, 24 1ISPAHRChl (Chine f QrEletis Hebrs PIEERRIOHRE). may

be identical or diffenenkd,Het' AHEOOHCRERINGRQf one another. 30The
conpounds of the for rrul;qaI I)z]é?%s)have one’ or nnr@q gzhi ral centres and

can theréef ore occur iMHGEQI SRS, MOHRPOICRS)dpblet' The formul a |
enconpasses all thes C i n i ntion relates, in
particular, to the con%gmﬁs{cgfﬁgﬁ@{?& ?}Ju]{%oﬁqplf?ld% tat | east one

of the said radi cal s ®AONHE(R, MR Pt SICDNELC(RNDI,Het!, CHO and/or

20081145243PCT/ EP2008¢)§83550 - 18 - meani ngs indicated above. Sone
preferred groups of c ounds may be expressed by the follow ng

sub-formul ae A& to | _rden\&tésgﬁhémﬂfiﬁbmﬁyport iBh&my MeHch df viHich isMmyhbch
the radiygal s not designated in qr eater detail haye tﬁg 5nmeani ng
i ndi cated for the fo rArigubsiifited hyJdalch OBeldiRek, SROrMAeHel, or

branched al kyl havin @Oﬂ(  NR3 i } ¥( t y be
répl aced by OH, F ang;;éd?w , 19%’4?!1 /%?Aiﬁ%lt)%ﬁ’ %QéN@?%%g@hr—%
groups may be repl acdeP1hetd Hatr, QIEERelM(RY). ORI agHat 7NBCROAS ;

denot h | whi ch j

(Z”E) gilesg,nYB, @%%@ﬁ%@ﬁﬁ“%ﬁ%@%%%&@éﬁ Wgﬁﬁfwﬁ% or
(Al k), 118; denotes mNHOCOBHBIRYHINE B NWCDNHWIZ%IMLG having 1 to
ge #ot gs atn ﬂll g; 0 ISy ?t O{TE? %ﬁbﬁﬂgc b?h%%ﬂgéﬁ @%ﬁﬂﬁ%]aﬁeﬂ E(%ZH’OBar?cE/o'rA‘r 2
benzol, 2, 5-t hi adi azolgdaor benzo-1, 3-di oxol yl, each of which is

m)nosubstitutlgd by (Alk),,Bor Ar2; in |eAr2denotes phenyl which is
monosubst i t utd®l by HEENoteqRTR. b ORCTOjCT AL ssETUraN OF aro-

2008/ 145243PCT/ P2008/ifArleroctde having! Mol #RERPandlof 8 s Which is' 1

li Heti 20
monosubstituted by (AK)QNR*CO-B, (Alk);NR*SO-B,
(Alk)qCONBB', (Alk);SOmNBB', (Alk),0-B, (Alk);NBB', (Alk)yB or
A and may additionally be mono-, di- or trisubstituted by Hal,
( A, OR?, N(R?%),, SR®, NO,, CN, COOR?®, CON(R%),, NR3COA,
. 25 NR’SO,A, SON(R%)2, S(O)wA, CO-Het", Het", O[C(RY21.N(R?),
O[C(R%)z].Het', NHCOOA, NHCON(R?),,
NHCOO[C(R*)21N(R%)2, NHCOO[C(R®)z],Het,
NHCONH[C(R%)2],N(R®)2, NHCONH[C(R®)5]oHet',
30 OCONH[C(R%)2],N(R®)2, OCONH[C(R®)2]Het' and/or COA,
Het? denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A, OR?,
35 (CH2),N(R®), SR?, NO,, CN, COOR®, CON(R?),,
O[C(R%21.N(R?), O[C(RY)z],Het", NHCOOA, NHCON(R®),,

-

9

Ry



15 inljAk 20 30 in KA 35 WO

2008/ 145243PCT/ EP2008/ 003550 - 20 - in Il Al kdenote unbranched or
branched al kyl ene having 1-6 C atorrs,wihn \r/]mi ch 1- 7tH atcags may be y
replaced by F and/or C, 5 and/or in ich one or two groups nm
bepr epl aceﬁ”ﬂﬁ“%f”?zﬁ I m Rldenotes Arl or Het, 10R2denot @&TAGPR008/003550
Het 2, R3denotes H or A, Adenotes unbraneBed or branched al kyl having
1-10 C atons, 15in which 1-7 H atons may be replaced by F and/or d,
and/or in which one or two CH2 groups nay be replaced by O,

I | 146 C atons, in
\?\gﬁlcﬁdi?gt asafgfnrsa%g%@@g@gﬁ?ﬂﬁ%ﬁ%‘#@%%%ﬁﬁaﬁor iﬁ whi ch one
et t oh P Ey A A N TR B Y| ety
ZIDEgsolrjn\lsB I13l1J e(AI {) , 4@“%%@%%2&@% )2,0330 N%?&B?)zl dety MR HefPAs phenyl
whi ch is nonosubsti tUWS‘Q)ﬁAHSb'ZN(FQW, grQA. @U@P&E,%ﬁ@ ég)%!—le.ts 3 %=NH,

Het denot®s nono- or bicyclic aromatic heterocycl e 'having
to 4 N, 0 and/or S at GV @Y ER) @ndieie@ earbooyiteslo®y), 35Het 2denot es an

having 1 to 4 Nt 0 andrarcsnens! & iplela4es, saliraissihistoaiso”
heterocycle having 11to 4 N, S and/or O atoms, which may be
mono-, di-, tri- or tetrasubstituted by A, OA, OH, Hal, B,
10 (CH2),OB, COOA and/or =0 (carbonyl oxygen),
(/C B, B each, independently of one another, denote (Alk)qut1,
‘ (AlK)N(R®)2, (AlK)qOR?, (Alk)SO2A, (A),CH(OR*CH,OR?, R®,
(Al)qCO-OR® or (Alk),CO-N(R®),,

15 where an NH group may also be replaced by NCOOA or
N-C(=O)R?,
Hal denotes F, Cl, Brorl,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
20 P denotes (3, 1, 2, 3 or4,
q denoctes 0 or 1,

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

35
cailed prodrug compounds.



-21 - Hetide

not es pi peridinyl, piperazinyl, oxadiazolyl, thiazolyl,

furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,

1-azabi cycl o

di hydr oi mi dazo

pyri dazi nyYV

[2.2. 2l octanyl, triazolyl, nmorpholinyl, imda- 5 zolyl,
| tetrazol yl, 2Hpyridinyl, pyrimdinyl,
4145 dazol yl , benzotriazolyl, indolyl, PCT/EP2008/003550

benzo- 1, 3-di oxol yl, indazol yI or benzo-#} 4, 3-thi adi azol yl, each of

whi ch is uns
OA, OH, Hal,
B' each, inde
(A k), IN(R3)
(Al k) qC0- OR3
repl aced by

ubstituted or nono-, di-, tri- or tetra-substituted by A,
B, (CH2)n0B, COOA 10and/or =0 (carbonyl oxygen), B,

278 Tk Ml SRR LSBT B iPa EofiEts ptis formula

whichNak@pEen rodi&B pi medrerds, fan ek\ﬂiingreouﬂkyrfﬁyach §@ube,

NCOOA or enot es |, 20denot es
0, 1 or 2, dehtids 050%99@%?3 ﬂ“dg&lf‘g}%@ rép’dg’ clgaves *Brth@lorqeﬁ"sm o
| nR1denot es Afo'erhe'éﬂ‘bctn@Mﬁé\Mc%saeﬁb?di% td‘?xfeanvé?\??ﬂﬁmt es Hor A

Adenot e§ unb
1-7 H atoms
two CH2 grou

branched alky ene

ranched or branched al ké hayi ng 1-10 C atons, 30in which
nbessealpe inddddaibinjegragn Lemolmer %ﬁfﬂ’ﬁtﬂeﬁ of thaicempenadsr

p cd@éﬁﬂg% E@%@%ﬁ%rﬁ%ég%&sé%%%ié'ﬂmr?tnﬁ.qgﬁarﬂ{

yi ng

2008/ 145243PCT1ERACOB(TEE50 - 22 - in which 1-7 H atons may be

repl aced by

F and/or C, and/or in which one or two CH2 groups may be

repl aced by 0, Arldenotes phenyl which is nonosubstituted by

(Al k)qNRQOO
(Al k) nO- B,

Bfhé ékﬁr)essnblﬁzéﬁdﬂwB anfddit) B6KA8d b arAbleRGTNBB&dicament or

%gég QIBB or é nB, Ar denotes henyl which is
mynosubst i t ut @F B anfeqGeutisy %F}?efj ingeispue, $¥tRMBnot es

thi azol yl, t
or benzo- 1 3-

Ar2.  15Het 2defesited,

hér‘ﬁﬁ‘éé'l or F?Mr'h'aﬂ)é blo%ﬁ‘,@! @Fﬁ’l'e}dlcai @%Bél‘ke whighds sGigicpzol y1
di oxol \E;z; each whi ch is nonosubstituted by (Al k)nB or

wmmm 3 [eSCEMLOOF Pavsiign., pyridinyl,

erazin oxa azo fury

' ndpl yl, benzp-Jy i i E%éresélaﬂ%% é’deu%dl azo%hﬁe ép‘%ﬁp ! %oéryl

Heti dendPes p| peri

t hi enyl, pyr
201 azabicyc

r@'hodmrwﬂuphdu;drrymredmﬂh azofrgsponoing subqedt who has not

oot BrAvRe RS b BR R o= 0

pyri dazi nyl,

benzo-1, 3- dIOXO

mhlch i uns
oH 2Pl

B' each |nde

(Al k) nN( R3) 2

|bﬂfmzve5r1 tlaaieiarit, hémmgopreweﬁt@dwdan ellnﬂd@t'ic)ﬁ of a disease, syn-

dazol benzag- 2 3-thi adi azol yl, each of
e oBRtan, SATRISNLdiNordet §1 Sida-cledei S raleoDy A
B thé GEAMRBT LHMBasO Holip Izgﬁt &P&é@r@@t) Coxygen) B,

pendently of one anot 'her,” denote pet |
, Thenpkpreesen "tharapeviioally efﬁmme lRyTIOHEORS) ErITReassRS the

' epl hoed @3@%@@% DS R e R 2B Pa e a5 0dtn, o
0, (1 or 2, denotes 1, 2, 3 or 4, WO 2008/ 145243PCT/ EP2008/ 003550
25

30

35

The invention also relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds,

The invention relates {o the compounds of the formula 1 and salis thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-16 and pharmaceutically usable derivatives, saits, solvates,
tautomers and stereocisomers thereof, characterised in that

a) a compound of the formula Il



- 23 - denotes 0, 1, 2, 3 or 4; and pharmaceutically usabl e
derivatives, salts, solvates, tautomers and 5stereoi soners thereof,
including m xtures thereof in all ratios. The conpounds of the
formula | and also the starting nmaterials for their preparation are,
in additionCpPEREEY by methods known per se, as descr FHEEPFHIS/L3ES0
literature (for exanple in the standardilorks, such as 10Houben- Wyl ,
Met hoden der organi schen Chem e [ Met hods of Organic CChem stry],
Georg- Thieme-Verlag, Stuttgart), to be precise under reaction
condi ti ons which are known and suitabkF for the said reactions. Use
can al so be nade here of varian per se which are not

menti oned here 15in greater detfail. iThe starting, conpounds of the
formulae Il and Il are gener kNBwn. 1 f theglare novel , however,
t hey can be prepared by net Rbds known per se. 20 The pyridazi nones of
the formula Il used are, if not commercially available, generally
prepared by the nethod of W J. Coates, A MKillop, Synthesis, 1993,
334- 342, in whishriRohunsitheaheshiag fraficalb@irlCran 1pref erably be

obtai ned by reacting a conk5pound of the formula Il with a conpound
of the formula Ill. In the conmpounds of the fornmula Il1l, L preferably
denotes O, Bis relc®d With BRBnPouh8aF the/RruEPgl fied OH group, such as,
for exanple, an activated ester, an i m dazolide or alkyl sul fonyl oxy
having 1-6 C atons (preferably nethyl- 30sul fonyl oxy or
trifIuoﬂQnethyIsulfonyloxyha_?Hgg¥isulfonwhoxy havi ng 6-10 C atons
(preferably phenyl- or p-tolylsulfonyloxy).” WO

20081145243PCT/ EP20081003550 - 24 - The addition of an al kali or

2 of a el JERE R b e BRIl SBR oo

preferably of Lpot assénotes SOBrunr £ &bsion reavtiveREshdtivnalpyoadlied e
favoura?ée. 5 Diﬁending on the conditions used, the reaction tine is
bet ween fe utes and 14 days, the reaction tenperature is

bet ween about -30 and 140, normally between -10 and 900, in
particul ar between about 0 and about 70. 10Exanpl es of suitable inert
sol vents are ®ydrocarbons, such as hexane, petrol eum ether, benzene,
t ol uene or xylene; chlorinated hydrocarbons, 0 such as

trichl oroethyl ene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or 5gi chllor onethtasisal R”d®hobvertesiinte amthetradical R by haytaling an

i sopr opa- 15n]%"Kp%BL§panol, n- but anol or tert-butanol; ethers, such
as di ethyl ether I'rsopropyl ether, tetrahydrofuran (THF) or

di oxane; glycol ethers, such as ethylene glycol rnononethyl or
nonoet hyl ether, ethylene glycol dinethyl ether (diglyne); ketones,
such as acetoMe or butanone; ami des, such as 20acetam de,

di fret hyl acet am de or dinethylformam de (DVF); nitriles, such as
acetoni psile; sulfoxides, such as dinmethyl sulfoxide (DVS0); carbon
di sul fide; ca¥boxylif §aidliggberatrchiramm dnerofiits faostibrel devatives by trdat-
nitro compou j r Bl nzene; esters, such
as et hyl aceﬂ?gﬁ\ﬁwgrﬁ%ﬁ IrSEer{gO((g)F?ﬁt sngly(?ms&o%i%g‘t s. 25Parti cul ar
preference is given to acetonitrile, dichloronmethane and/or DMF. It
i's furthernnraq1 qssible to convert a conpound of the fornula | into
anot her conpou of the formula | by converting a radical R2 into
anot her3(B0r adi bade GRacifl of trexaLR 0¥ copdBIdaIbiid 6F iy QS to ami no
groups (for exanple by hydrogenati on on Raney nickel or Pd/carbon in
an inert solvent, such as nethanol or ethanol) . WO

2008/ 145243PGHAEAHAA0FBR raaRils R QAT HARANR i ingAdlcBed "
the presence of a base, such as triethyl- am ne or pyrlgﬁ%e, a

t enper at ur es felethadennulgd, uneass-equess!p Staded otheosisds of the formul a
can fun&?ernnre be obtained by liberating themfromtheir functional

The expression "carbamoyl" means "aminocarbonyl” and vice versa.



WO 2008/ 145243PCT/ EP2008/ 003550 - 26 - renoved after the desired
reaction (or reaction sequence), their type and size are furthernore
not crucial; however, preference is given to those having 1-20, in
parti cul ar. &'z&mn?s@r}mn atons. The term "acyl group" iSPE?/E}QS’OOSfeossso
under st ood' A The Br oadest sense in connection with thé present
process. 5 It includes acyl groups derilfed from aliphatic,
aral i phatic, aromatic or het- erocyclic carboxylic acids or sulfonic
acids, and, in particular, alkoxycarbonyl, aryloxycarbonyl and
especi al |y aral koxycarbonyl groups. Exam ples of such acyl groups

are al kanoyl, such as acetyl, propionyl and 10butyryl; aral kanoyl,
such as phenyh deeelgs allet.dy Linbruched dinsenwiranghed ang hes 1, 2, 3, 4,5,

aryl oxyal kanqyl POA:

ms%/hoxgcar bo%l—ﬁ,’ 82? %E)gs’cscara ga(??ﬁ/ﬁ& E%%@fﬁ%?%@%@@%%ﬁ O(gﬁﬁtr,‘y[’BOC
and 2- iogdoet horpgaisbpropyl, bahd| ikabuiglasdohyly| ostedibuag, fT0BRermore also
("carbobenzoxy")., 4-nethgxy-_ 15ben oxygcar bonyl|. apd, F ., and

aryl sul f onyl ,a/eg@h‘fhg?mg—,n){%y Hﬁaz‘g’lﬂfv‘yé’r %"r%?‘rdéfaeﬁmpﬁ@ 'rl)'fagM’i ng
groups are BQpoppdhddy, 1-f,urt Bebnmirgetiddentynuc- benzyl 3anz2aceBy by

20The term "hydroxyl -protectin roup” is |Iikew se known in general
terns and relagsimeRy, p& w%qe%ywhshﬁﬁ%ﬂ@%@vlpﬁ-‘rnytécﬁhmg%a

hydr oxyl gro icals b i
o ter tne desne BAmIRRl, o3 b AR AR oo R RSO SR 1

the nol &8ul e.playtpfleatomsthduch groups are the above-menti oned

far hor mor e dh Sg0 g e iy o RSO e Y a9 WBPe o

fygrthernore al'so e
hydr oxyl - pr otatotrispgrefeablysmatte!, rdityl.gsropylaisopropgle butyb ysatrutyl ssmhreth,

again after the desired chem cal reactiqon or,_reaction s nge;
preference i Steéf . E’%ncl&!r Eﬁ’ﬁé’ tﬁ‘h‘x}?rﬁa"eihgo?e'?tﬁﬁ%??&X{}?rafw-?ti'gfmr(c,’ér bon
at ons. FganplgzawSOOf hydr oxyl - protecting groups are, inter alia,
tert-butoxycar bonyl e -ni trobenzoyl, p-tol uenesul fonyl

, benzyl, p b yl, p yl,
tert-butyl arfevGiccatki (cypnaty) papiayably Hanetes CyeapiaPyha FEclpRltyl Evtlar | y
preferred. T r%ﬂ;‘!r i ic acid and glutamc acid are
preferably ppﬁet ect eﬁ@?ﬁ%ﬂé&gmﬁgw't heir tert-butyl esters 35(for
exanpl e Asp(OBut)). WD 2008/ 145243PCT/ EP2008/ 003550 -27 - The
conpounds of I i LL s i |0 )
derivatpyes _Algg%%f%ééﬂ%é%%ot? %gn%é'gﬁ%%ﬁ%gé%@gﬂéﬁﬁéé\gwqfcé)F %Q@ﬁﬁ? e
usi ng st rong wicickdd;7 Bidstamsageaw bslryplasedhigy TFA FQICl padoniBoy ared/ercind, but

al so using other, 5strong inorgani c acids uch.,as. hydrochloric acid
or sulfuric a"_é{?i”ﬁl,1 °§P%ﬁ§°§l§aﬁpgp%g}%&@ﬁqp ngibé(s(?, %.l?%@sagor example,
trichl oroacetmetfre, eﬂfylaﬁiéf bRspyferl bd§xer@mh(@ﬁz)5@m)§;fu@mermore,

p-tol uenesul foni c acid. "The presence of an additional inert solvent

| § possible, HlHzigowd may alka/Be fritacachby C=E Rt GIHFeHi nert sol vents are
preferapby organic, for exanple carboxylic acids, such as acetic
10acid, et hers,1 such as tetrahydrofuran or di oxane, am des, sgch as
DVF, hal ogenadredréfedatdye denetas pheogiwhish @i ohhesubsiitubechey (Al NRECRBr e

Vi xtures of CReAIIVE RN CARHCS o o BT [RRERED L BRI

TEA is prefer@ik)yB,1l5used in excess without addition of a further

I t, d l ori id bl ed.in the fo
oYXt o €301 ack eI aleraRy gBBI ALY LGN i onGSyasBEa by The
reaction te 'IIQ&MR?@OIEQV(AIIJ?QQ:@NBB‘{%ﬂﬁ)q@»&éﬁ%ﬁNBBﬁlmm{Bbet ween
a

about 0 and about 50, preferably between nd 300 (room
tenperature). The BOC, But, Pbf, Pnt and Mr groups can, for exanple,

preferably be v.ed.. i i j chl or onet hane or using

appr oxi mat el yA'gl@@ @Eﬂ’l“%ﬂ*@ I gyzneé@tt&l& 30, and the FMOC group can

be cl ea:\3/5ed of 4-[ N B-pipe2ifiam 1 yfoiodjameitetarb&nyiph®a%h sol uti on of
3-(2-aminoacetylamino)phenyl,

3-(3-aminopropionylamino)phenyl,

@

()



The sai d conpounds according to the invention can be used in their
final non-salt form On the other hand, the present invention also
enconpasses 20t he use of these conpounds in the formof their

phar naceutlvgggwéng%g £pt - abl e salts, which can be derived from

vari ous organic and 1norgani c acids and bases by pr oceddFEEPRIREITSTY
the art. Pharnmaceutically acceptable sal®¥3forns of the compounds of
the formula | are for the nost part prepared by conventional nethods.
| f the conpound of the fornula | contains a car- 25boxyl group, one
of its suitabl by reacting the com pound with a
sui t abl e base 3? gﬁ@ %@r‘é@éﬂgﬂﬁl ng base-addition salt. Such
bases are, for3- @kdm’tbyfammdﬁulymienmompdmwxi des, including potassium

hydr oxi de, so J j oxi de; al kaline earth

met al 30hydr O)(?I m;mﬁﬂﬂﬁhﬂ%p@%ﬂommn&%ﬁ%ﬂ@ and cal ci um hydr oxi de;

al kal i rret al a—{@dIMByIaManxadmhb ieo)pdieagisi um et hoxi ge and sodi um

pr opoxi d&; arjous o ases i peridine,

di et hanol ani n% é @ hg’ﬂg gﬁa‘?ﬁ%@”ﬁ'ﬁé’%ﬁﬁ%ﬁni umsalts of the
conpounds  of Mh(esf&w@tm}érambrr@trwmlm oxsémzéﬁsw sheried. I n the case of
certain conpounds of the formi ,aci d- add|t| on’salts can be forned

by treating tﬁ@é%@%h’rﬂﬂ@'\)ﬂ%nﬁ}ﬁ%ﬁtmﬁdbaﬁr‘é@qf%m&éﬁ/&phﬁw‘e organic

and i norgani c 4 I

2008/ 145 43pdﬂ%é%@d%§rg%g§§a1@h%§)&)ﬁ%&%9? yc]pmy’uch as hydrogen

chl ori de'Y hydtd§eiR- rbewwyi@hoxyrhqtﬂvbgeﬁﬂmxad@es)l dyfmhenyl, neral aci ds
and.-correspondi aj s nitrate or

ph( hat e andqt[ﬁgj)ﬁ%l{g,di%mggel%ztl&gggég ngég’%ﬂy ul fonates, such as
et hanesul fonaﬂe[(.?-mdtIugéammdat:etyiﬁrmna)mlethﬂmlmqsuI fonate, and other 5
or gani ¢ aci dséa[g_{jacorre | n Sa"?ﬂ@ t her eof, such as acetate,

trifluoro- heB¥lecinate, citrate, benzoate,
sal i cyl ate, gp«-bmﬁ@chﬁam&mmﬂéﬁm@ﬁf&ﬁ}d]prhghyh pharmaceutical l'y
accept abl'e aci d-addition salts of onpounds of the formula I

i ncl ude the f 6l (%mpﬁgdfnakékaaﬁwlanaaphnqtbpléaf@nyw gl nate, arginate,
aspartate, bep bi sul fate,
bisulfite, broﬁlpﬁgi%t uty or?ar'g]gﬁ lé[ |.ﬁ{drsul fonat e,

capryl ate, ch#dE2- G‘emeﬂ’mlwmﬂmmﬂe}dla@;atydammaireethgg};nh&mbnt anepr opi onat e,

et hane- sg5eul TAREN O E RSB o RE s e c ai @),

gal act ur onat e4- (gJazebrcydje[ﬁaﬁpatt% yimicssmbeny! mhéhﬂmit e,

I h h f h
et oD S e By PSP BB moRgGoa Gedal - ! | anoate:
2- hydr oxyet hanesul  anahLol- 1Lw§ﬂo<59 aMtﬁ@éé?b@rﬁ‘ﬂ%enylso 20but yrat e,
I act ate, | act ob| onat e, nmul ate, nal eat e, | onat e, nmandel at e,

ne%aphosphat ef (%t%éﬁ%%ﬂlf‘oﬂla&o@yiaﬁ%t‘%ﬁTb@fh&ﬂ)cﬁ%ﬁ'ﬁéy _ _
Ohydgsgenpﬁf@ﬁgﬁr})ﬁohrﬁW%%&H@%ﬂe‘cﬂ?[‘at e, nicotinate, nitrate,

oxal ate, ol eat noat e,” pect’i nat sul fate, phenyl acetate,

3- phenyl pr opi f&déneipyissphaprepoposthiidpizng), pht hal ate, but this does

not represent E t he base salts of the
conmpounds acc%?%dﬁﬁ&bg%’go?tﬂ\fzyﬁ?%bﬁﬁ@??&y&de al um ni um anmoni um
cal ci um copp#(3- dim@th?!lahhho 2| 3-@infdthylprdpytamidotarbegpseH

il
manganese( 11 ese otassium sodiumand zinc 30salts,
B e KRGl i e ALY e A R R

above- nen- tI41@9,s%@Jtétﬁam@thgzrbﬁfe@amezng&arﬁxh&@é}bbﬁylﬁ%ﬁp' um the al kali
metal salts sodium and potaSsium an he al kal1he earth netal salts

cal ci um and rﬁa%é?srrmﬁﬁyiisaerﬁ@ndfylimmd@mdpwf]phwf fornula | which

are derived QB@' non-t oxi c

bases i ncl udg’;}5 ésmo prirm ﬂﬁﬁ))bﬁ@@ééro%&fa@%ﬁ% @H@?b am nes,

subst i téjst ed aﬂﬂ(pl@srtdmzl-%qlrmetbyiluinmgcmmymiﬁeﬁybccur ring substituted
4-(3-methylaminopropylaminocarbonyl)phenyl,
4-(2-methylaminoethylaminocarbonyl)phenyl,



5 with a base and isolating the free base in a conventional nmanner.
The free base forns differ in a certain respect fromthe
corresponding salt forns thereof with respect to certain physical
properties such as _solubility in polar solvents; for the pu goses of
the invent MO Eier, the salts other- 10wise corr espdntEf2808/0¢E50
respective free base forms t hereof . As-tdentioned, the

phar maceutical |y acceptabl e base-addition salts of t he conpounds of
the formula | are formed with netals or am nes, such as 15al kal i
nmetal s and al A ic amnes. Preferred netals
are sodi um pgteté\dséti'ﬁta‘ﬁ@‘tL gaﬁé?éua?r?gﬁr}'dﬂ ﬁq\éi um Preferred organic

am nes are N, 8 (pdvnbbmnya-gbéminenaadbnayﬂmmnybhl oroprocai ne, choline,

di et hanol am n iamn nme ne and procai ne.
20 The base- agcﬁ?ﬁ"@# ﬂaWPog%P%@'QQ%Mﬂ'YgEH%W ording to the
invention are4gaepstheihi ijagﬁnn}ggmgmbaﬂxfngggh@@u d forminto contact
wthaﬁufflment anmount. of the desired base causmgtheformatlon

of the salt ifr@eehveheibmadiazaniafiPhend. free acid can be
regener at ed b¥~ -H|Hﬂitﬁﬁamﬁ)p$éﬁytlarﬁF?nbeér@o%glam%’émﬁﬁéﬁﬂct with an acid

and isol ating t e free acid convent | ner. The free acid

forms differ 141{(2adIata?hﬂamm@ﬁmé@mnbcamonwe‘neﬁwi pRewhdi ng salt forns

t hereof with [ ties, such as
solubility i nagggar sg:\?%@ﬁ%&]ﬁ' By %ﬁ'ﬁ%ﬁ@é@%@ﬁ’of the inventi on,
however 10t he 44{2smBaetihdaminoeabonyispthytiphenyihe respective free acid
forms thereof, |f. a cgn‘Rolu ?Fgﬁ:orfil ng to the invention contains nore
tHan one gr ouf ARHNAFATPS \‘,Qt?gﬁ‘l ¥\t or mi ng pharmaceutically

accept abl e salya- @fnéthyiémﬁdﬁb@ltyléﬁhbeaﬂb@ﬁ?l%emll?t'wérﬂrl enconpasses
multiple salts. Typical nultiple salt fornms inc for exanpl e,

bitartrate, d?ﬁwéfoa&y@et@rpmﬂ ate, di megl um ne,
2008/ 145243PCL /&P, ﬁﬁéﬁ ﬁg@q d| sodi um and
trihydr %hl ogé@ g@ﬁ@bgl IS &SC%%%HY]%@EWQ represent a

restriction. W&zahycégwaihylmnmartmat)mtwﬂphenyht can be seen that
the expressio in the present
connecti on ISE,{{%}%‘T‘H{T@']‘@%&%%?]%& %@%‘ﬁg%ﬁ@h@ |ch conprises a
conpound of th_isa(ﬁqﬁHmydrmxyptdwl Jaoimojofettoyiiphehyli ts salts, in
particul ar i f4%ﬂila3§€? éf-ﬁipg;egnparts i nproved phar macoki netic

propertbgs on b ent conpared with the free 10f orm of
the active i nguaghrirEoPt-viMpWRRbcaohygdRyef the active ingredient
used earlier. The Frj)har maceut i cal I% accep tabl e sal t formof the
activeO i ngr ettildrfthexcaghayinmetbyr é“@thvig"rh'&%a?@ﬁ“’ﬂ@h@@went for the
first tinme w rﬁ,\]ﬁé ty which it did not
have earlier %E a%[gﬁ@ eve ﬂg@gﬁﬂ&%@%@b‘ nﬁYernce on the

phar macody nand-{@- tfi-tetizol-heylasatylamiraaictntlphienyl. respect to its

t her apeggi c e i h . The in iogn furthernore rel ates
to nedi camentjé ﬁ’ﬁ%ﬁ}’%pﬁé}"@‘?gﬁg%‘ﬁoc(?ﬁ%o éﬁﬂ‘%ﬂg’und of the formula I
and/ or phar rra%(mdi|m:ctﬂuwams*fﬂabetywﬁmnhuméthﬁ§ahﬁwl,- vat esI i’:md g
st ereoi soners eeo nc m xtures thereof in all ratios, an
optional ly ex%j{@ d?yé'a’naﬁgﬁ%%ﬁwigm"ﬁﬂﬁ’weﬁﬁ’ﬁghf’mal fornul ati ons
can be adm mg{@:@g@ ;Qnﬁmcfggj]é'ﬁ]@f) rﬁ@@@% Ini ts which conprise a
pr edet er mi ned am)unt of active ing redl ent ]%er dosage unit. Such a

uni t cacmconp‘i{@é‘ormwawe&%nfﬁpenyi@mq?@eﬁwi hgnylpreferably 1 ng to 700
ng, particularly preferably 5 ng to 100 ng, of a conpound according
to the inventié)2 depending on the condition treated, the 30method of
adnmi ni strat i o aneferataly dgaoteaminghyl aidh somohoshstibfted he Heal i ent, or

phar maceutic m nistered in the form of dosage
units which %ﬁ%ﬁ@%@ﬂﬁ‘g‘?@ﬁ@&?ﬁ anount of active ingredient per
dosage unit. Preferred dosage unit fornulations are those which

35
Ar? particularly preferably denotes phenyl which is substituted in the

3-position by NHCOOA,

()



35 Thus, for exanple, in the case of oral administration in the form
of a tablet or capsule, the active-ingredi ent conponent can be
conbined with an oral, non-toxic and pharmaceutically acceptable
inert excipient. such as, for exanple, ethanol, glycerol, water and
the |ike. PEXYPLSIf% prepared by comninuting the conpofRHEPH03{003550
suitable fine size and mixing it with a1sharnmaceutical excipient
commnuted in a simlar manner, such as, for exanple, an edible

car bohydrate, such as, for exanple, starch or mannitol. A flavour,
preservative, dispersant and dye may |i kew se be present. Capsul es
are produced by preparing a powder m xture as described above and
filling shape®R’gettarablg dehetdsH trhethgortdthyld i dants and | ubricants,
such as, for exanple, highly disperse silicic acid, talc, nagnesium
stearate, calcium stearate or polyethylene glycol in solid form can

be added to theegpuuHes offurther subsitoichst Piet, fHidt! bRd HePedetotd) Tor dkam-
di sintedgrant or solubiliser, such as, for exanple, a %E;Qf;a ar, calcium
/80@533

carbonate or Q&%ii%W@%PB%W@PG“WW@@P§@5@§W@‘/ ! 0/ 0 - 34
- may |ikew S%;Qﬁs{;a@dgd ot gi@*ﬁﬁi’ 102 Y B FribiBLIRVA Babi b%%%’pﬁ%zglsﬁ

e
nedi canent after the cap been taken. 5I'm addition, i'red
or necessary, Zsufttasi-exagohdied-s4- diubisiosazaly, and- af ithiazel@gBart or &s

bi nders | vel ui NP 2 Gor AERVR R 308 AR iy 7 ©

exanpl e, 14| uc psefemblibeaB-trimzbb e -4-swe bty e g-riaetsl- 1y GronBivkel- onat ur al

d_synt het | b f , ia, t th
oo 1081 of REPRI ) Dok AEotiora- T oYL, ByevRyPER e gPybars
wax€s, and t henihdikgol-Zhe -b4bri Zanhsd4eer3d 6 Bheser dasram bR S -5.y],

i ncl ude sodium ol eate, sodiunD stearate, magnesi um stearate, sodium
benzoat e, sodPuff 4EVfidpENYlsBRERYE At-ri de4ard: 8+ A-iNRelyl, fner 5-iso-

di si nt egrant sijff) UAGazNit NOYL A& 'B%érﬁgﬁfdégwld 1154 her g_it, 3. of ?ﬁiee‘ﬁ%—

met hyl ¢ Pl ul ose, agar, bentonite, xant and the'
tabl ets are fpyieabi ed. 4y 5-oor &mngbrazqlylepadt, iy, & pondenzisdxazohs,

granul ating ok_gyy=presshr 7 e, adding-a. lubri apd.a
di si nt egrant ghg; ’p5r é?s?ﬁg t %&g"ﬁ?f’@ﬁﬁ Af(f §r’ceg %gTQ?%?%EP%%&l@EA5
powder mi xt ur 8- ois7-Dbepe-@ybBatkaliazoiyk i2ng3-| e ScodrpBumds-goimalyh uit-e8k, iy a
sui tabl e manngr wih di | uen r ase,_as describ apove, and
opt i onablyy wi Sh O -‘L'l W@é’ﬁ?%ﬂ\?@h}*%@, ‘gf gT'SGéx%(yFHI%?'nn°|'nyﬁ%" ‘P‘ P56 1 or
car boxymet hyl gelulindze%gyl, 8norcd-gliRak&inyd el 8- BE 8017- or 8-2H-benzo-1,4-

pol yvi nyl pyrrol i done di ssolution retardant, such as, for exanple,

paraffin, an 9%%?6?36{ﬁ“ﬁgeéﬁl@@”@P'é(tb?:be%‘éﬁoﬁﬂ‘,s'yloﬂv4ei3€5(1¥9¢5@?<afa-6“yi.
quat er nary Saﬁ,}i’, 3-B@H£<§ﬁia%lszgﬁ—4—?b%2r&eﬂﬁ 13-5 xgéi%&%—}{rl]%mrﬁo—

bentonite, kaolin or dicalclium phosphate. e powder xture can be
gr(grlul ated byfu@mtling it with a binder, such as, for exanple, syrup,
st

ch psgste, | Ll 0 t.aons. of. cellul ar._.pol ymer
materi al s andTﬁggg{seﬁﬁg}%:ﬁ{: r%ﬂ‘rg%ggh%aéigé ég@'art%élyéﬁ f‘ﬁ&t@ﬁﬁqﬁqn@gedro 30
gr aﬂ_ul ation, Irmlppo{vmm' ?nithém@s?mﬁob@,hmetnm\%mwhe_ x ﬁcégtﬂm%élb@g
machi ne, givin unmps of non-uni f orm shape, ich are broken up to
form granul esc.s‘g'ﬁ{@n&r 3?5%“”8%* @aﬁid‘_ﬁbédrl abr |_@atde(?rb@'ﬂé{ﬁ%l?t@%'ﬁyﬁp"%t Bar i C
acid, a stearatersdlyl, tbBhRydb-2010Re3.Alryi0H | 3-HiBXABALLyIL RirBREHBDL or -3-
sticking to the tabl et casting noulds. 35The |ubricated m xture is

t hen pregsed eyl Ze3dinded-4-, -3hed< ohpsubdyrralyt &k 8idiydim 14 K, -3-, -4-
i nvention ca c i 3 R f i Nn@, i.he L:pf

and Chen pr eo2ad Ty Py 2 BPSpYirblkufiyl (Bl gt 5 Sm st B2t
WO 2008/ 1452 48RPEITbEP2 0B 8/B 035 50-5-p@Bazelyl) tetralyato-o+) -8+ orddypypazddi ng

steps. A transpar.en r aque_ protectivel r,.consjstjng of a

shel | ac seal ?1:78"4'%??1'3' 'a"g'éf)r b“rrp%fﬁ’@;ﬂ ’%9’%{9?5?%&0#&1' i %‘ And®a

gl oss | gger odr -Bepyridgly 1be2-ps-esenbipeingl, 2ars-ke 4addasholiyl! @e8Rydro-
2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-,
-3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-



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

2008/ 145243PCT/ EP20081003550 - 37 - Pharnmaceutical formul ations
adapted for topical application in the nouth enconpass | ozenges,
pastilles gothopputiashes. 5SPharmaceutical fornul ati onsp@g@Rbishoeias
rectal admnistration can be adninisterﬁg in the form of
suppositories or enemas. Pharmaceutical *fornmul ati ons adapted for
nasal adm nistration in which the carrier substance is a solid
conprise a coarse powder having a particle 10 size, for exanple, in

the range 20- pR@radieyoNg, 3mtfdmyum admNiR! ef ed-|.8- L-heonmaanolyn
whi ch snuff is taken, i apid i phal ation via the nasal passages

froma cont ai h&sS: éﬂﬁfrﬁhlfﬁrﬁdi r?re*%aﬁde? Hesh of -Qr 08¢SQHINARE. 4rode o
Sui tabl e formal gf $.0913_didr8PH-PbAd- AUl BB A, RFHRmDRE B béf@:rabmg- dr ops

with 15a liquid as carrier substance enconmpass active-i ngredi

sol uti ons i n wetlylergdioxiphenyl, 3,4-methiylanedioxupheryl, 4 drethillensdimey-
adapt ed%or a e t )
particul ate dgﬂ%@[%’4ﬁlétgﬁ§?g%%%h@h3%e dg@%@%l&ﬁg%ggm\?gwp%%ylt%ges
of pressuri sedahgidmnseﬁusamﬁt or &g, Qs.b(zoxm@htwieaed@xp)phienﬁlw‘ralso 3,4~

flators. Phar formul ation te r_vagin

i i st ot § oRUAP-ga bE LSRRI Gt ER- 35 o LulRbns Ry 2Feans,
gel s, pastes, dfhgameﬁéoﬁn%rew 4 QUcRikied- Q%furﬁ’hﬁrmﬁiﬂWdr@éﬂ—oxo 1H-

for rrul at@ons adapted for_parenteral adm nistration include 30aqueous

and non- queoﬁ'é’@?‘é‘ﬂw &, 31@‘]"@@{‘?%&‘2@@2@5{' &@xq—arap@m@r@eeamxa@sztyl

dants, buffer C the
fdrmul ati on |§hy9%§%§g@9§éﬁlgn?§a@mﬁ¥ﬁelhﬁ bFooé’ ’f‘?@@éﬁ?@g%‘@%fﬁg% to
be treated; aoxo- -Adudibydradedzinitazidyieous steril e suspensi ons, which
may conprise sus- 35 pension nedia and thickeners. The for rruI ations
can be adm nistered in single-dose or nultidose containers, for
ei<arrplhel1§ealdeﬂeapm:ﬁeﬂaew dartbterd a:nsonoﬁml b:%goli‘mohmti‘h hetzrecytie Adving 1
ophi l'ised), s so, that only .the additio

008 145243PL o SbBRGIEsSETOTEIEn Brmprs Rl B oA d,
for exanple Wﬁb@baﬁti@ﬁlaﬂ?lp@éﬁ’etéﬁw BERAES BfazdITRENT, @yﬁdﬁ%m@aw i's

necessary. ection sol utions and suspensions prepared in accordance
with the reci E@n?e% 2 thirdipapdorinedae st &Hlionelyp Rgh 0§ whighy s manesund
tablets. It ge@g %ﬁggk §Q¥I py that, in addition to the above
particubarly nentl c8nst|tuents the formul ations nay al so
conprise other agents usual in the art with respect to the particul ar

type of fornu ion; u f.or ex I 10f or mul at | I r.e
coltanl e o HEkF el BepBe sPAMNE mintrebl pRAGRTA Biszbuf iy,

t her apeuti cal tryere,ﬂfpmtdlnmmyaﬂnwrocsxfadaszoh)mumdyloﬁ -d-aBid F@Ib[m:k aj-l
depends 150n a nunber o the a e and

wei ght of theoatﬁr‘warr'aZPM rfwr@%@’y' dgvéﬂZPl il *ewg%mﬁxa W etrazelyy
and its25ever pwolmg«lh@yrn%ww p%dé{l [f@érmﬂhﬂfakewl %eﬁzéthszaﬂt i?@@lyp

adm nistration, and 1's ultimatel et erm ned y the treating doctor

or vet. HowevBenzash 3edipselyh indazolheianzef2, i 3dbindinzol!.eachradivhich s t he
i nvention for tHa,dif Ral P Rondl cﬂe,?r}- Pt ééLFbsﬁtru?%M ES;ZnAf @Jrf\ r;g%egcol on
y I'n ro '1

or breast carcinoma, s general e range npg/ kg
of body wei ghtCld:f)n(t)BeCEm\ phedor -—Q](m:mm:ln)/l cp)enged}ay and partl cularly
typically in the range fromlIto 10 ng/ kg of body wei ght per day.

Thus, t®€ actual anount per day for an adult mammal 0 25wei ghing 70 kg

i 3 us ua![ |y gEH‘aémrﬁ@I@r[ﬂéré%?alﬁrg,dehhws@;béﬂcﬁn;&f’mpléﬁazm&n oh@dlazol%/l
admi ni stere e dose per or usual In a series o
part - doses (sﬁ'ﬁ?oﬁ ‘p“?ﬂ:r h@)@é(hﬁlygo"éjw dihmreexadla%ﬁiyl PYRAinN 1-8230) per
day, so that g clb@t@bbdi@éd Fié’fzﬁyl':%oF;i}%nﬁf]fTﬁ?rdéibmf&ﬁ?&ﬂ ¥Ridaoo! |nt of

a salt or solvate or 3 a physiol ogi ca unctional derivat
t her eof Jgan bietigaokyt, AHhewridiay!t pyainfidiagt, thaiﬁmﬂ Hmreirﬁeleza)lybbanndm of
azolyl, indolyl, benzo-1,3-dioxolyi, indazoly] or benzo-2,1,3-thiadiazolyl,

each of which is unsubstituted or mono-, di-, iri- or tetrasubstituted by A,

()



USE The present conpounds are suitable as pharnaceutical active
ingredients 25 for mammal s, especially for humans, in the treatnent
of tyrosine kinasei nduced di seases, These di seases include the
proliferati m% ur cells, pathol ogi cal neovascul ari sation &or
angi ogenesivg(?2 ';IE#Q% onotes the growth of solid tunour SCTEELOEPOSSS0
neovascul ari sati on (di abetic retinopathyl7 age-i nduced nacul ar
degeneration and the like) and inflammation (psoria- 30 sis,
rheumatoid arthritis and the |like). The present invention enconpasses

the use of thegs S 3 l_ (b%l?d .0k ogically
accept abl e saI?t ggﬁn Il:{g%l'l R/Cg{%"?tte E’érﬁ’g& %g%rtr(lg prnggg)\r(ygeﬂin of a
medi cament f owhate R rdeatotent], wethyf evettyi ard of cancer. Preferred
carci nomas for,,t reat nent _ori.gi nate fro group cerebral WO
20081145243PC%|§E§8%’£%(9§§%”1-&Y r?pkl&?gibﬁm,egﬁogeni tal tract
carci nogﬁa, carcinoma of the |ynphatic system stomach carcinoms,

| ar ynge carcjinoma_and | yung,carcinonma.. A further gro of preferred
forms of canchlet af?féf%ﬁlyé&n%ée% %R%@H@ﬂ?@H&naueh@-cwg@aqremﬁsﬁg?b
smal | -cel | | uegb&RILChAMINRT to BANCO @Ak TaeR, gl ioblastomas and
breast carcinom, Al so enconpassed is the use of the conpounds

accordi ng to O¢ii pRriicyaely pepfapbhodennies horsimidsrolthdeprotriazolyl,

physi ol ogi cal i tSn: l; A T40f_yt:

P apar at Lon of Firgal ol et FoRRHORE HaLRM bh BERE2. O tifazol
di sease % which angi ogenesis is inplicated. Such a disease in which

videutary saii ba! PRTSISER) Eendsds RUGER P bufuBBlafud il B Sb ¥or o1

degeneration and the |like. 15The use of compounds of the fornula I
and/ or physiologically acceptahble salts and solvates thereof for the
prepara?ign of e%ﬁﬂﬂﬁgﬁﬂﬂFgﬁﬁr‘yﬁ% treatnent or prevention of
inflannq%ory di seases also falls within the scope of the present

i nvention. Exanples of such inflammtory di seases 20i ncl ude
rheunat oi d ar thietfPEmuigdor i asi s, contact dermatitis, del ayed hyper -
sensitivity reaction and the |like. Al so enconpassed is the use of the
conpounds of the formula |I and/ or physiologically acceptable salts
and sol vates thereof for th ation of a nedicanment for the
treatment or prevention of ja tyfosine kinase-induced 25di sease or a
t yrosi negki nase-i nduced coddiitign i pRE manmdl, in which to this

met hod a therapeutical |g:ef f dti vg amount of a conpound according to
the invention is adm nistered to sick mammal in need of such
treatnment. The therapeutic anount Rfaries according to the specific
di sease and can 30be determ ned by the person skilled in the art

wi t hout undue effort. The present invention al so enconpasses the use

c ounds of ? ' i

ool vat oo ThaopHRRMOARIRAR Bkl SroBra) Linase SRRl BaRTYP

treat nent or fnewbenewn of retinal vas- cularisation. 35 Methods for
the treatnment or prevention of ocul ar diseases, such as dia- betic

retinopathy and age-induced macul ar degeneration, are |ikew se part

WO 2008/ 14524BROUGERACO8/1035H60, aldbdicaloivhich@ctinvadid than che nikpebé or
t he treatnent.  or ,ctpriev% ior{ of inflanmatory di seases, such as

r heumat oi d ar'_fi‘ﬁ?*i' 3 87 Bﬁ%‘f”? ab‘?'s%reé‘ﬁ%p?@f’eﬂ fans anctheing del ayed
hyper sed8i t i Vitie/cHiapelin@of e MRhlla Asndyieave’ SR SBRbrLENIR BYSRdd Ay Of
Sbone pat hol ogi es fromthe group osteosarconm, osteoarthritis and

rickets, |ikexminsi@eraipTesoqgu i vardis sierepisootericerns. dderformulad enicom:-
The expressi csb¥ LASHAS: Kimase-i nduced di seases or conditions”
refers to pathological conditions that depend on the activity of one
or nore tyrosine kinases. Tyrosine kinases either directly or

I ndir eC§5| y paﬂctc'o%irqﬁlty?th'enm%ehn ion’ rgl-a’réls(?ri]r‘;i Ipa%tirc:u a?,q(g%%é 88m 8&%‘3{? gfs t[ngf a

formula 1 in which at least one of the said radicals has one of the preferred



for the preparation of a nmedicanent for the treatnment of diseases

whi ch are influenced by inhibition of tyrosine kinases by the
conpounds according to Claiml. 5 Particular preference is given to
the use fo aration of a nedica- nment for the t

i seases whORTPEERAL R O O by inhibition of Met ki naé‘iﬁ%%%%’%
conmpounds according to Claim1. ‘Eﬁpecial preference is given
to the use for the treatnent of a disease 10where the disease is a
solid tunmour. O The solid tunmour is preferably selected fromthe
group of tumWesuiasting u j | e
stomach, the kidnef?fHg$h%§gﬁx?ga%gﬂﬁzgﬁgk%ﬁghgﬂg%gﬁgggggﬁgﬁgﬁ%%?eix,
the thyroid, eKerespe@sy ithreiollowing gubdiormulae l8itaim whistecgniose & the fohe
urogenital tr : i .
aryme. - 207he it | A i KRS Fediit AL acciabd FRG R R AR
t he group | ungmeshémpiodcaiatoiva thesfivahlladeblt ihwwtdcicar ci nonmas, pancreatic
cancer, =gl i obl ast omas, col on carci nonma and breast carcinona.
Preference is furthernore given to the use for the treatnment of a
tunour of 25t helabl oad and ideMoRs m@mmmﬁmna@w@ng 1-neg ment
of a tumour selected fromthe group of acute nyeloid | eukaem a,
chronic nyeloid | eukaeni a, e | ynphatic | eukaem a and/ or chronic

| ynphatic | eukaem a. 30The d'?ﬁ{@ﬁﬁﬂ‘ﬁ?mpg%ﬂﬂ§ma%bEh@p%Qé@B?@Nkifan
be adm ni.stered in conbi- nation wth other kno t herapeutic agents,
i ncl udi 8 anti cancer agent #ndiy Glsed here, the term "anticancer
agent" relates to any agent whi i Nl St i ith
cdncer for the pur poses of tregﬁ?ﬁgﬁ}ﬁgﬁ%g%%gﬁﬁﬁﬂdéﬁz&088&W@Vbé”
2008/ 145243PCT/ EP20081003556placd@by Ofhe anti -cancer treatnent defined
herein may be applied as a sole therapy or may involve, in addition
to the conpound of the i nvéfiti on, conventi onal surgery or
radiothqgapy or chenot her apyclicaikt relBge-ier ayngray i ncl ude 5one or
nore of the follow ng categories of anti- tunmour agents: (i)
antiproliferative/antineopl asti c/ DNA-damagi ng agents and conbi nati ons

thereof, as ugeg iQAﬁEdiCaBEﬂB&%HQQ%FgﬁﬁEEifﬁﬁ?SQM&ﬁﬁwﬁgbggents (for

exanpl e cis-piatin, carboplatin, cyc nitrogen nustard,

p
nel phal an, chl oroanbuci |, HAKHNIH&D-8nAKINROSOurB.ASK);CONBE',
antimetabolites 10(for exa inf S S £ rimdines
| i ke 5-Pbluorouracil and teﬁ%ﬁ?%ﬂbgl’gbﬁé@gd%@ésﬁgt b}é@g@gg cyt osi ne
ar abi nosi de, hydroxyurea and genctitabine); antitunour antibiotics
(for exanple t hr lines, |jke adrianyci bl eommyci.n, doxarubi cj n,
daunonyci n, epl Eubi G, | | dAilBISEITAONAESH AR & AFRP SRt fogy g YN gl
m thranycin) ; antinitotictaaents antifr Sx@MY Bhith iE@oabkalditdsd bli ke
vincristine, vinblastine, vindesine,and vinorel bine, and taxoids,
lifke taxol and taxotere) ;(ﬁgbﬁi@@%é?ase inhibitors (for exanple
epirpodogbyl | ot oxi ns, |i ke etoposide and teni posi de, ansacri ne,
20t opot ecan, irinotecan and canptothecin) and cell-differentiating
agents (for eWdfpl eHal | - t r desotestthinadlyl, #ueayl, pBidyl, oxadiazelpl, beazi-d and
fenretinide); (ii) cytostatdg. S, ank i troge for
exanpl e tanoxifen, torem fZ’t’\iel,8 tﬁ’%ﬁ%%??’éﬁ@%&%T%&%’?’% ' %%cg‘ O%}{'C[Q'S
i odoxyfene), oestrogen receprasubsiitntesicy) @B of At exanpl e
ful vestrant), antiandrogens (for exanple bi- 25 cal utani de,
flutam @€, nilutani de and cyproterone acetate), LHRH antagonists or

LHRH agoni st sin(lgor gxXanpl e dgasekgiHcnyl WRERIPRhbuRyiby Be Ml n) ,
progesterones (for exanple negestrol acetate aronat ase inhibitors

(for exanpl e as anastrozol &H @EVﬁ@dﬂépcﬁaﬁéé3Mé%ahu exenest ane) and
i nhi bi- 30tors of 5a-reductase, such as finasteride; (iii) agents
whi ch inhibit cancer cell invasion (for exanple netall oproteinase
i nhibitgrs, ke meA’ mast adenates fhehibivhion és sdbstituikd mete Ppasitiombgen

NHCOOA,;

@

()



(vii) antisense therapies, for exanple those which are directed to
the targets listed above, such as I1SIS 2503, an anti-Ras antisense;
(viii) gene therapy approaches, including, for exanple, approaches
for 30repl acenent of aberrant genes, such as aberrant p53 or aberrant
BRCAL or BREAIBEEHET (gene-directed enzyne pro-drug t h&FAf5y§008/003550
approaches, such as those using cytosi rd9deam nase, thym di ne ki nase
or a bacterial nitroreductase enzyne, and approaches for increasing
patient tolerance to chenotherapy or radi ot herapy, such as nulti-drug
resi stance ge her 08/ 4 43PCT/EP20 8/ 003550 45 -
(1 %) rmunot her) Ao achedenaint A0 4 AN S RARH a8 Dag A ot

i n-vivo approaches for increeterooyclehavingmuifog e ahdops de@hkent
tumour cells, such as transfection with cytokines, such as

interleukin 2, interleukin 5 4 or granul ocyte-nmacrophage col ony

stimulating faglpr, Heghr OaCtH@#?otéQber%%fc@éé!yﬂ%eﬁz@ﬁbkol?‘lnﬁfr%nyl indolyl,
approaches using transfected i nmune cells,

cyt oki ne-transfected dendri @@r@%bmd@xo%pn%m%g@gn:@%wﬁnaw@zolw
transfected tunmour cell |ines, and approaches using anti-idiotypic
antibodi es. 10 The nedicaments from Table 1 bel ow are preferably, but
not excl usi velryli cohist'ned wierpteshpipeddipyupigeraxiny, hyaﬁtazmyl dhiazolylTabl e

Hoxanst by el o oo o of opa R R RAT, ot APrbRFAR S, Al cfin "
k/grruhistl e Er ocar bgm ne Al tr'eaaablmtciﬁzaramnylnma‘zb%mﬁt&bl&ollnyl imida-

t t t t
Tg{ G0ts G splatin oxal| pl at 170N PGt aE O GURTPHb BEk R SRARA

raplatin Ormiplatin |pr Qﬂhptp;y?ud@amppBbﬁi;w%ﬁ%’ﬁzw@%%@)doiy:
Lobapl atin (Aetema) Satraplatin (Johnson Matthey) BBR-

(Hof frnann-La Roche) SM 113852pdudriticxaty). 'NEZQMQF P%&%é)‘?’"thladlam'yl
Ant i met 3$ol ites Azacytiding @ﬁrH?Wh‘%ﬂ ,Q%E bﬁeﬁtﬂrmﬁo@ T(#]uqlrl_owtgﬁél

Fl oxuri dine 2- chlorodesoxya enosi ne 6 rcap o urine i'oguani ne
Tonmudex Tri nmetrexate Deoxycobetituiad by 4 Qﬂ&fﬁ’bll‘fﬂi Peit-bi O, |GOOA

Ral titrexed Hydroxyurea Decj i1 n WO
20081145243PCT/ EP2008/ 0035?&%?&4?5&W§8@%25293PCT/ EP2008/ 003550

in Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
in which 1-7 H atoms may be replaced by OH, F,

Cl and/or Br,

C and/or in which one or two CHy groups may be

§

25 replaced by O,

or

cyclic alkylene having 3-7 C atoms;

30 inlk A denotes unbranched or branched alkyl having 1-10 C
atoms,

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

and/or in which one or fwo CH; groups may be replaced
by O;

35



- 47 - Rhizoxin (Fujisawa) M vobulin (Warner-Lanbert) Cenmadotin
(BASF) RPR 109881A (Aventis) TXD 258 (Aventis) Epothilone B
(Novartis) T 900607 (Tularik) T 138067 (Tularik) Cryptophycin 52 (Eli
Lilly) Vi nfdounbsras{ssabre) Auristatin PE (Tei koku Hor mong)r/Bsddsas0
(BVM5) BMS 184476 (BMS) BMS 188797 ( BMS) %@xopr exin (Protarqga) LU
223651 (BASF) D 24851 (ASTA Medi ca) ER—% 526 (Eisai) Conbretastatin
A4 (BMS) | sohonphal i chondrin-B (PharmaMar) ZD 6126 (AstraZeneca)

PEG Pacl it axel (Enzon) AZ10992 (Asahi) IDN 5109 (Indena) AVLB

(Presci ent NeurlbPhatlra) AzalepotehinbtoandhadBWB)raBilied aK@Zn< BaaiNy rted k)
CA-4-prodrug (OXi GENE) Dol agtatin-10 (NrH) CA-4 (OXi GENE)

Aromat ase inhibitors Am nc?z Pet hi ni de Letrozol e Anastrazol e
Formestan Exenmestan AtanestanifBhielVEdy 6i sefms nibl bé tefiXeempe Fdtdror
Thym dyl ate synthase inhibitors Penetrexed (Eli Lilly) ZD-9331 (BI G
Nol at reéed (Exi m as) CoFactdr T™M ( Bi oKeys) Tr abect edi n (Phar maMar)
@ uf osfam de (Baxter Inter [elt ioh dHeg ?ﬁ%ﬁ:&b 10NS)
Thymect aci n (NewBi oti cs) Ed%gﬂdgg‘?%mﬂNOvar?w?)éﬁfﬁ/g‘uﬁg a 'deesﬂ:'l e

Baxt er

| nternational) Apazi quone (8géctrum Pharnmaceuticals) 06-benzyl guani ne
(Pal i gent) Argl abin (NuOncol ogy Labs) lonafarnib
(Scheri ng- Pl ough) BAY-43-9006 (Bayer) Ti pi farnib (Johnson &
Johnson) Peri inliy al Rbhol (Iﬂ@?o&so@?%ar hiej,
10 R? denotes Ar® or Het?,
(- R® denotes H or A, (
- A denctes unbranched or branched alkyl having 1-10 C )
atoms,
15 in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
by O,
20 Alk denotes unbranched or branched alkylene having 1-6 C
atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
. and/or in which one or two CH: groups may be replaced ( By
\ 25 by O, /
Ar' denotes phenyl which is monosubstituted by

(AIK);NR?*CO-B, (Alk)qNRZSO,-B, (Alk),CONBB'
AkSO,NBB', (Alk)q0-B, (Alk);NBB' or (Alk)qB,

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

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



CBT-1 (CBA Pharma) Tariqui dar (Xenova) Ms-209 (Scher ing AG

Zosuqui dar trihydrochloride (Eli Lilly) Biricodar dicitrate (Vertex)
WO 2008/ 145243PCT/ EP2008/ 003550 - 48 - WD

2008/ 145243PCT/ EP2008/ 003550 -49 - Fl uoxynest erone

Met hyl t est o¥PEPEAES?H et hyl sti | bestrol Megestrol Tanoxi f AETFIREGHIH
Dexanet hasone Ni | utam de Mtotan P-04 (-Nbvogen) 2-Methoxyoestradi ol
(EntreMed) Arzoxifen (Eli Lilly) Talaporfin (Light Sciences)

Ther al ux (Theratechnol ogi es) Mt exafin-CGadolinium (Pharmacyclics)

i T (e R PR S o

pericin mat i %

Astraz Erlotinib (On BAS

(Squalr Zmeﬂgc?éen;e(r)al) mSUSSlGWghar mac: a g&dggggm?ﬁdgfﬁgglﬁ%@&dmw

(AstraZeneca) ZD6474 (Astrai@@@k‘i)’c"ﬁt ?—HWF%"V{ I‘(Eb@/@*%h@?rﬂmhmdﬁ'm'da'

(Novart! s) G016 (Gl axoSm ybif LivSirdia=nal, (kelol JFKGy Sy (WishD)
ocC es

SR- 278975( CCK- A i nhi bi tor, Sanof I -~ Synt hel abd) I c AWP
agoni st, Ri bapharm Al voci dilipy( epidazil. hergimidaget bsr)zomaw lOdBIbN 2

i nhi bi tor | vy Medi cal) P54y i Lop
( CYP450 sti mul ant, Bavari an rdi’c oni

dl%}q bgéfoigr% ?g 5”? gﬁi%)%u)
d ycoCGenesys) GL7DT i muno eaclastwikahé dkeibBtifuRhonmbhe-), dEHR- of tktra-
(Cephal on) CEP- 751 (Cephal on) K rtis)
Phenoxodi ol 0 Trastuzumab (%él?‘?wh{ %%ﬁy%%#@bﬁ &ll%ﬁufs@gég
(Genent etB) NMDX- H210 ( Medar gxd/oR<d egagaﬁ t ?énijX- 447 (Medar ex)
ABX- EG- (Abgeni x) I MC-1C11 (I nC one) PNP i nhi bi tor

(Cryst) Ranpi rnaSe & ri boPRRE): H&?@eﬁﬁl‘??ﬂﬂ %frﬁne %Gﬁ%eﬁﬂ)o'f%/f\&ﬂqﬁﬁtcl n

(R synt hesi s inhibitor, D@mg 3 A é@m ci ng agent, SR
International) N Acetyl cyst ei ne red( p)a% th)gsggﬁbon

R- Fl ur bi prof en (NF-kappaB i f)THEPR )Ehb %)Rgdﬂk)m@&mﬂdmk)qco-
|nh|b|to% Active Biotech) aIC|toI vitamn 0O WO

2008/ 1452243PCT/ EP2008/ 00355 250 - WD 2008/ 145243PCT/ EP2008/ 003550
- 51 - Cycl ophosphani de Busul fvairerk fandfid greley Maly it Benreplaced by
Hexanet hyl mel am ne Thi ot epa NCOOA or N-C(=O)R?,

Hal denotes F, Cl, Bror|,
0 m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
p denotes 0, 1, 2, 3 or 4;
((4 in In R’ denotes Ar' or Het,
' 25 R? denotes Ar® or Het?,
R® denotes H or A,
A denotes unbranched or branched alkyl having 1-10 C
atoms,
30 in which 1-7 H atoms may be replaced by F and/for
Cl,
and/or in which one or two CH; groups may be replaced
by O,
35 Alk denotes unbranched or branched alkylene having 1-6 C

atoms,



chl oroanbuci| Dacarbazi ne Carnustine Lonustine Procarbazi ne
Al tretam ne Estranustine phosphate Mechl oroet ham ne Streptozocin
Tenpzol om de Senusti ne Carboplatin ZD- 0473 (Anor MED) Lobapl atin

(Aet enm) a0k (Johnson Matthey) BBR-3464 (Hoffr = )
SM 11355 ( Erﬁﬁ@gﬁ%‘gAP-SZBO (Access) Azacyti di ne QN eraBefiRES6

Capeci t abi ne 5-fluorouracil Floxuridi me22= chl or odesoxyadenosi ne
6- Mer capt opuri ne 6- Thi oguani ne Cytarabi ne 2-fl uorodesoxycyti di ne
Met hotrexate | datrexate Tonudex Trinmetrexate Deoxycof ormycin

Fl udar abi ne Pentostatin Ral tit ypxe@hHYEHOXYHGRa giré@%&pb& Buhingen)
Cl of ar abi ne (Bi oenvision) Irofulven (M3 Pharr na%DB (Hof T mann- La

Roche) Ethynyl cytidine (Tai%o ) Ansacrine Epirubicin Etoposide

Teni posi de or mitoxantrone alnﬁ'ydlgiﬁ SRR cgng{{rt?%%%zr@iogjé%)ﬁ% be replaced

hydr oxycanpt ot heci n Topot eca Xrazoxanet xantrone
(Novuspharrna) Rebeccanyci hydhal ogue Rubitecan (Super Gen) Exatecan

| at & (Daii chi i d G nat igma. T
i 111 oot coan ( BendFour | pedTORRGIERE WHEh ROy ORI FERPH (Spect r um
J-107088 (Merck & Co) BNP- 13fNFEOINBIEXIK)NREKD:,69 2AIGITDNBRYN Dang)

WD 2008/ 1452431 t T/ EP2008/ 003550 -. 52 - WO ,
20081145243PCT1EP200810035§3“§8m§Eg-n (Al Bo 8N BRI IR#008/ 003550

- 55 - WD 2008/ 1458A3PCT/ H2ABH3/ dHeA3ghRhich is monosubstituted by Het',
10 NHCOOA or NHCOO[C(R?)z] Het',
( Het denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo-
1,2,5-thiadiazoly! or benzo-1,3-dioxolyl, each of which is
monosubstituted by (Alk),B or A%,
15 Het? denotes benzimidazolyl, benzotriazolyi, pyridinyl, indolyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
Het' denotes piperidinyl, piperaziny!, oxadiazolyl, thiazolyl,
furyl, thienyl, pyrrolidinyl, dihydrooxadiazolyl, pyridinyl,
20 1-azabicyclo[2.2.2]octanyl, triazolyl, morpholiny!, imida-
zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indoiyl,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
( each of which is unsubstituted or mono-, di-, tri- or tetra-
‘ 25 substituted by A, OA, OH, Hal, B, (CH,).0B, COOA
and/or =0 (carbonyt oxygen),
B, B' each, independently of ane another, denote (AEk)qufl,
(Alk)gN(R®), (Alk)OR?, (A} SO2A,
30 (Alk);CH(OR*»CH;0R?, R?, (Alk),CO-OR? or (Alk),CO-
N(R?),
where an NH group may also be replaced by
NCOOA or N-C(=O)R?,
Hal denotes F, Cl, Bror |,

m denotes 0, 1 or 2,

35

n denotes 1, 2, 3 or 4,



- 56 - A conbined treatnent of this type can be achieved with the aid
of simultaneous, consecutive or separate dispensing of the individual
conponents of the treatnent. Conbination products of this type enpl oy
t he conpounds_ according to the invention. ASSAYS The conpounds of the
formula 1 dER&IRBEF n the exanples were tested by the A§TEFL008/003550
descri bed bel ow and were found to have -Ki3nase inhibitory activity.

O her assays are known fromthe literature and could readily be
performed by the person skilled in the art (see, for exanple,

Dhanabal et al., Cancer Res 189 L Xi.n et al., J. Biol. Chem
274:9116-9121; WD 2008/ 1453%%%%%5&9%(?8?%%3550 - 57 - Sheu et al.,
Anticancer Rea 18:4435-4441; Ausprunk et al., Dev. Blot 38:237-248;

G nbrone et al_., J. Nett Cancer Insf.. 52:413-427; N cosia et at, In
Vitro 18:538- aggggjnargw%gaw EAbeslerivaag, Rl Shlvles ByloBesaiihg 1 o
t he manuf act usesresisdaicts (drbof, RRIUMNRY miMdSeatiGerebfinadliqates. No. 14- 526) ,
Met kindse is expressed for the purposes of protein production in

10i nsect cells (Sf21; S. frugi perda) and subsequent

af fi ni ty- chr ompeQdimpilidistiihd rcrrmfﬂax?@ai'sw@&@rﬁ}@ mEfdrSs BOaRE
reconbi nant human protein in a bacul ovirus expression vector. 15The
ki nase acti vi PyereiatioR amsds additiomgirapareditiyousthadaikhawh @ensasas ement

systens. Int TR g M N i m > d | ., Jd.. of

Bi onol ecul ar g%?@g&rﬁbtnfath%&?g&ugé Béﬁg%ﬁp!gﬁ]g? G ?%Eﬁ%ﬁgféerkﬁeﬁ%g&lsor t he
filter bithdi nglaubsh;Wehk MeibbodecdsrnegatissiEroCitatd MettddsofDaiaain or
peptide as subgtrate .is neasyred usin adi oactively | abel ] ed ATP
(300 ATP. - 33PCRTB) Sy In R 0 eies 1o SIEea Do B piseisk indet renctiny
conhpound, a redugieieng athichosrkikvewdipaduitable BPIR &id Adctios@UdEcan
detected. Furthernore, honbgeneous tinme- resolved fluorescence

resonance enef§y RS BREECIEre ATEETAMS KNG PEY sR1bidcEn et pentipnadbesn
(FP) tﬁﬁ%ml Off ot idigy used as assay meth- 25ods (Sills et at, J.
of Bi onol*ecul ar” Screeni ng, 2002, 191-214). O her non-radi oactive
EL1SA assay nethods use specific phospho-anti bodi es (phospho- ABs).
The phospho- ant ] i r ed substrate. This
bi ndi ng can bzh%le%?éej{ﬁglggb%'yggﬁg%of g&%fﬁgﬁ@gﬁgeg u[sa}qﬁé’%ﬁer é‘%%ﬂa‘””- it
per oxi dase- cofijeygatevahtobedsr, (Ryssndie pleparDB mebidats ikloem pet.ge.

Fl ashpl ate nmet.hod (Met. ki nas The test plates used are. 96-we| |

Fl ashol aheR i B ¥ RranEne e foube iisstlsBe Raoqeapoaly Abaetp)
The conponent gegdrali Breganes By HRAFEtIY of W9, J. Coates, A. McKillop, Synthesis,
20081145243PCT/ EP20081003550 -58 - descri bed bel ow are pipetted into
t he assay pl at @93, &-#2. ki nase and the substrate pol y

Al a-d u-Lys-Tyr, (pAGT, 6:2:5:1), are incubated for 3 his at room
tenperature with radi oactively |abelled 33P-ATP in the presence and
aq{gnce of teSPMpEbedant g formulatlaeal prefsrabe befobififed by rédoting eamin-on
I &%

t epgl nat j . TA,.SO i Af ter
i ncubati on foﬁ&aﬁ{f!ﬂ%ﬁg?%@gr%ﬂf'ﬂg?%(ragwuﬁgr?ﬁﬁea{oﬁrﬁ‘@%%he super nat ants
are filtered ofthewiohipaumetiobihe fonduland, Wepkéferabiedawstibed] B Ber 4 fraBs
with 200 pl of 0.9% NaCl fol u@hon each }_‘i me, The mfasurerr_ent of the
bound radi oact'i VA V‘?'%"Péﬁﬁde HBR: BN ASa Ry S¥AmRles @nactivatadiester,
measuring i nsin wmakot(dmwuﬁ&?ﬁ%xﬁﬁé{ﬁhg-1%%%?%&%5&%@& Héthye

used is the inhibitor-free Kinase reacti on.

appr oxi gat el yeylenylexy o iifaoseroethglsoliompeny) Phangsidionelosy bgvinab- efo
15val ue used i Lo i ration of 0.1 nM The
i nhibi- tory %@Vﬁé@‘%@% bgerlyp"d(grtﬂé{r I nué@?lgfs%?% the RS1_MIS program

Ki nase reaction conditions per well: 2030 pl of assay buffer 10 pl of
substance to est.ed.in_ass buffer wth 10% of O 10 pl. of ATP
(final concent TtSRRHon i RPagaly oo ied St the pisseniersy 26GostbBfinde:

ki nase/ subst ragemt nprefarablyiah ergamiy bauéf Qich 4s101FHA AfietBPlaMiRs WihkihyhR0

35
aniline, pyridine or quinoline.



3 mM nmanganese(l1) chloride 1 mMdithiothreitol (DTT) pH = 7.5 (to be
set using sodi um hydroxide) 35- Stop solution: 60 MM Titriplex I1I

(EDTA) WD 2008/ 145243PCT/ EP2008/ 003550 - 59 - - 33P— ATP:

Per ki n- El - Met kinase: Upstate,

St ock 1 pgﬁ@&o Mszs%ec S5activity 954 U ng; -Poly- AI a %Oq/%égo%%ﬁao
:2 : 1. Sigma Cat. No. P1152 In-vivéftests 10Experi nent al

procedure Femal e Bal b/ C m ce (breeder: Charles River Wga) were 5
weeks old on arrival. They were acclinmatised to our keeping

conditions ! 0%nd aten KaGIERYS Sie SHRRSUSTE Mol SO Rthote or 1,
in 100 pl of msmenem otrwtctth@asak csfra:hve@eagid oAthecalksli dlagikalirtermr&ni mal s
wer e random s ha ou of 9 mce d an
aver age turmu[rerl %?&?{%‘33535%85%3%??%5@% ng%)r C3B9UISY n@fy@%%s%l e
(0. 25% net hyl aeblrdbeese/ 100 mM acet ate buffer pH 5.5) were

T o e i oRSE he 4 sl 0 B 9o o
admi ni stered giditds hAd HBRIHE SR TBAIAI teHREratlft BIRAVESSSHAM -9a5hid C
tube. After 9 days, the controls had an average vol une of 1530 pi and

the experi meni44m8orazlly beivesn -1 EnivRarbeulaneetvgrp @bovidand  The
length (L) anghhpegdth (B) were neasured using a Vernier calliper,

and the tumour volunme was cal culated fromthe formula LxBx B/ 2.
30Keepi Y con@xamples:of $uitabls irent siventpere bydjecarbensli sughwistiiexane,

conmer ci al Sniff 200811 5243 2 003550 - _
“late or di e beidine, MuEE BrDIRE, i paea et . (O
phase is dri eslihvay trichidirothplohé at 2-didilbreedpoeatflon &tthdhieidecshigue i s
R val ues on GG STaaPeshas, elcogolsy SUsts 8t MpAmal el anclosepronss.
spectro try rcMSbr “PRbpdrR) &ChbiBRol méﬁibth%lsﬁhe&n)su&ﬁ"aézééﬂ(%i @ffferat om
bonbard éﬂ?@p )+ ESI" (el ectrospray ionisation)
IVB (at

10APCI - Ryl ethgr, etegafmesir@wéaﬁ |HF) @rliexaneoglycolraiBers, such as

spectronetr n/
PPece Sl T ) ethleit byl BRARE B W gﬁ'i‘er’fet@%% kol dimBe
acet oni tri | e+@thésfdiglymp);detories, Such a:eaeetﬁnenom buB®n0é; enblespsiBbasn n:
99: 01--> 0:10 t,o 4.5 ruin: | umm:  Chr {th SpeedRCD
RP1ge 5004 %%%%'%Ei%gfiﬁne%'éﬁﬁﬁa AR of SV Ranadt &9@% ARRTEIG
m/mn 01 as BcStORitigs ﬁﬂfok:d@s Jé’ﬁ(crms dinkdthyl BAlfoxids gmeot)r ¢drBort
0.1/0(vol .) of TFAOOtoO 1 0.2to 3.8 99: 01--->

0: 100 3.8 to #SYlfide, rPar@%ﬂreageeorws Wl@pﬁawﬁw%%cmme

100 nm | an r h n
e R T B A e e IR AR G N6k

\ tate, or mixtures of the said solvents. ( ' )

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

It is furthermore possible to convert a compound of the formula 1 into
another compound of the formula | by converting a radical R? into another

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

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

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

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



-61 - Exanpl es Preparation of starting conpounds Ceneral worKking
procedure 1 (GAP 1): 1-1. 2 equivalents of glyoxylic acid and
acetic acid (2 equivalents) are 15added to 1 equival ent of the

acet ophenorw 2{?0§/q45tz£13e m xture is stirred at 95-100C for 3-24 h. The
reaction rrix?ur Is cooled, water (3-5 nm per g of acet 6’6%3%%&/?0315%0
added, the mixture is neutralised using28%% anmoni a sol ution with

i ce-cooling, and 1 equival ent of hydrazi ne hydroxide is added. The
m xture is stirred under reflux for 3 h, during which a pasty
precipitate 2 i t ed, _
Cases Aftor ohePhetdTREs TF, SRYolGE ofenkd ohe RRE o hiRB Ry
ri nsed wi th wangneangyddinedat teftperatures between -60 and +30°.

4- (6-0x0-1, 6-di fwdropyridazi n-3-vftbenzonitrile 30 35 50 g of
4-acetyl benzonitrile is converted into the pyridazinone in accordance
with GAP 1. YiTdleccomnouhds affthdforkmye! tawisticrtdorddsd o8i2hedRly. liberaing?

P et o e 3 55 i eaSah R v b Pt il
- 3- (6- Ox0- 1, 6ofbpyyERREola%. n- 3-yl ) benzonitril e 7.3 g of

3-acetyl benzonitrile are converted into the pyridazi none in
accordance with GAP 1. 10Yield: 4.12 g of brown solid, ESI 198. The

subst ance is q:@ﬁ@h%@ Jté'ﬁﬁg%at\é@%lsi thfe‘é‘bwaﬁfsisoégf Wg%&g”etn'?&%g are Jhose

3- (6-0xo-.1, 6-di hydropyri dazi n- benzol ¢ "aci
3- acet yI@enzoM@!d‘Cqﬁ@tﬁm ewreseptdidg ipnetectederpippiatdinrmydmxyigraupsr -

dan wth ' : .pei ' ESl 217 4= 2. 05
m i (et hoa A kS ps ire e At aBSiel PvbEro bu PG
puri ]:ji cation. ﬁ}me%igz@hr#m_ ﬁiy‘lbhﬁﬁffﬁﬁlgg gmﬁdastggdgnmﬁ @l@n’} chr;i)det&e
pyri dazi none [n_accordance wt s | el d: . 0 e- br own
o - ESt 21 ARt Slons TS6etamPle dRessoihiah confrsy@ies iteela b Bubagt o
further g\# t hotdin BHINMRT giiubi (fri WHEh ®is an amino-protecting group, for example
VA: 12008145243PC17EP2008/ 003550 - 63 -

3- (6- 0x0- 1, 6- B aF bp@ iinfoathoRarohiHedéeldhzene 18 g of

3-ni troacet ophenone are converted into the pyridazinone in accordance
GAP 1. 10Yield: 15.3 g of brown solid, ESI 218, R. = 2.15 mn

(met hod A). TReefeiseds fethemosagived té atarting matdriatevhithicetrem

purification. hédrg%lpﬁ%fe]c’tiﬁ@ %E'cﬂ}/pdihgt%%ﬁio(?%% ﬁ'a?’lé%%}iat ﬁ)? rg)py%spo%p, for

20 example those which conform to the formula i, but contain an R"O-phenyl
group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-
phenyl group.

(@

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

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

35 chemical reaction has been carried out elsewhere in the molecule. Typical

of such groups are, in particular, unsubstituted or substituted acyl, aryl,

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



159 of 4-nitroacetophenone are converted into the pyridazinone in
20accordance with with GAP 1. Yield: 20.1 g of brown solid, ESI 218,
Rt. =2.16 mn (method A). The substance is reacted further w thout

further putification. 256-(4-1odophenvl)-2H pyridazin
of 4- |odoa%’8t28‘f§ﬁé??8?1e are converted into the pyridazi ni’ﬁ%%ﬁgog%ns%sg

accordance with GAP-1. Yield: 6.4 g, ES#6299, Rt. = 2.58 nin (nethod
A). The substance is reacted further wi thout further purification.
WO 20081145243PCT/ EP20081003550 - 64 - 5 g of 3- acetyl phenyl acetic

aci d (prepar af eg!eaﬁ‘fsrr tpfﬁeétﬂeoc}% ctidhn (d %W&é@tron%qué 291%4’ t@%&@d

1768) are conver Into azrn ne 1 n accor

Yield: 3.5 g sife breoiuntheohnbs nﬁ&rn@@ﬁho%varp&f@@nmmglm tr:o’diros¢ ha¥he
substance is re %&d furth r tho ur| f,i Cc’fltl on.

2 (6 Oxor 1. o- R ATAP AR5, ool e p & brels tpebey o
4- acet yl phenyliggstbioddas tisk bmeegr@nsem d@wmbﬂdvmhrth@@reseht pfduess,

82; 12;52004; 1760- 1768) are con@grted jntq the [ﬁ.‘yl’l dazi none |n

accor dance wi ¥nagesacyppugs desved rgm Yphghic. cypiiRiTatipgRropic ggh
2.05 mn ( ”Et@r%@y&)c caTB@xy‘ﬁHlé%?d%'?ﬁ%ulfénr&%é@fseé’ncj YR bB Rt ARGy f urt her

purification.
3- (6- oxo- 1, 6- @ﬁrhylylogwqwaﬁrbﬁnw a}nd)m@@taﬂt aglkexygaboyisyerpe dXam-240

m of nmet hano reaction
mixture | o ot s ShSuAT B iyseRikartll BUbTEs BB HomA AR

evapor at 18d, ahmtytyﬂtearaﬂxand}desacm ak plestybabety!tdrodi stdhyhs bednmyj aﬁ&mﬁd t he
residue is drie n, vacuo. 8/.145243PCT/ EP 08/ 00 ‘
el - 13 g oPRYERSBEH suoneRy PO akRRCEE N AR P RETRRE R O e ()
substance is éﬂh@ﬁj{@ib&wﬂﬁem Mﬁchbﬁﬁthéﬁcﬁl‘tﬁnyp@@(ﬁ laﬁatZLr@ﬂoetﬁiﬁhyP—

foll owing co ounds are gar ed anal ogousl y:

4- (6- oxo- 1, 6- "F??EIY oﬁwmﬁﬁ TROBYl SY Ry G B CaIBObe”ZEQ’" ZBMEURgXY- =

2.28 mnp_(net Melobwl and FMO anda isulfonyl, such as Mtr, Pbf and Pmc
f4-(6- 03816d| }élazr;nB ryﬂjaceytae ESI 245, Rt.

2.15 min (et Hc&jerggad azgmprqtectfr@_qr@umerelBOC and Mtr, furthermore CBZ,

6- di hydr opyri acetate 30ESI 245, Rt. = 2.23 mn
(et hod A). 6@7" OB%?%&EQQ%E’%@E P2008/ 003550 - 66 - Et hyI

( 3- hydr oxynet hyl phenyl ) car barrate 50 g (406 mmol) of 3-am nobenzyl
al cohol are S nde di ch).or.onet hane under a rogen
St mosphare. ¢ hGETR (MErodTaidtesiB bl JSRaBoF SRRUP It BPeStebiEr S8 i ¢

and s ubs equenérhar rélorkad gréufdGrhidh age $dilablaTiR plotebtie] AnldeRyiareher mat e
are slowy added dropwi se. After the addition, the reaction mxture

is stirred fo?QQOS"rFWC%'tre?W@@a%t P RESY (D IROVRFRINE Sepirin
t t { 5
enper at ur e. | Rfac Mg Ras paah HE}&@%@%&%@% #th@ e EuIB AR

to the suspen3| on t1orne evo utl on O organi € p as
qgar at ed of f of sunh grqupoaee thieealvesnentionedimsubstitite@an subsigiited aryl, ()
di ‘

O o 2 B PSSR AR USRS Cale T B e s
t he sol vent i sf theriydeskybpradésingl dratipoare not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
30 of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-butyl esters

35 (for example Asp(OBut)).



20 Yield: 67.7 g of oil, which crystallises to give a beige solid.

ESI 196, Rt. = 1.98 (nethod B). Et hyl

1346- oxo- 3- (4- cyanophenyl) - 6H pyri dazi n-1 -yl met hyl i phenyl | car 25bamat e
15 g (76 f 6-(4-cyanopheny!)-2H pyri dazi n-3-one, 22.2 114
mol ) of M§%o@§§%§ roxynet hyl phenyl ) car bamat e and 29. gc&mggt%@r&@gm
mol ) of triphenyl phosphine are dissolvedfin 250 ml of THF. Under WD
2008/ 145243PCT/ EP20081003550 - 67 - a nitrogen atnosphere, the
reaction mxture is cooled to OC, 18 m (174 muol) of diethyl

azodi car boxyl I | . ' LXt.ure
Is stirred at aﬁ%o%fg%ﬁgaqfu@gq%ﬂ%gaﬁg ﬁ%ﬁ%@?g@&oﬁﬁgﬁi u#é&?ﬁsél
evapor at ed t o itvegredznerdQ o thef proteming el uwdﬁ— fafcaxeniple tdieg strong
residue, and the, mxture is stirre or 15 h .The precipitate is

T tered o Vit sOuactudl abd irtr dgpPapdAGe BRI hahS cifer
vacuo. Yield: st®ng igorghniceddidsysach b hy&Sch@rib.ackl or stlfdriSAcianetdrag A) .
The product is react ecl@f uGt her w t Hout | L1I’t her purification. 10 The
fol | owi ng comPSBRHYS CAMOYILRAFBPUCH asdioh Brafcatinpeifl erufopicacisur e:

15 WO 2008/ 14524 3RGEN=BRO0&/ %@%suif@%cfaci&‘rhegbr@éedﬂg dflan additional
*N...,.,...- 0476 3.28 (A) 5 b * N..NOH 0476 6 1 H* NO..

0 inert solvent is possible, but is not always necessary. Suitable inert sol-

vents are preferably organic, for example carboxylic acids, such as acetic
10 acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
(C halogenated hydrocarbons, such as dichloromethane, furthermore also
alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably
15 used in excess without addition of a further solvent, and perchloric acid is
preferably used in the form of a mixture of acetic acid and 70% perchloric
acid in the ratio 9:1. The reaction temperatures for the cleavage are
advantageously between about 0 and about 50°, preferably between 15
50 and 30° (room temperature).
The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
,C, HCl in dioxane at 15-30°, and the FMOC group can be cleaved off using
25 an approximately 5 to 50% solution of dimethylamine, diethylamine or
piperidine in DMF at 15-30°,

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

cleaved off using, for example, TFA in dichloromethane.



408 2.88 (A 7 0 0 100 N,. Lcrill.,,.0,,,, Ill .--0 408 2.97(B) 8 .
. NMH* NO."..". 0422 2.95(B) 9 0 \ NOH 0422 2.93 (B) WO
2008/ 145243PCT/ EP2008/ 003550 - 69 -

2- (3- Ami no%%%sl”és 44- (5-nethyl -1, 2, 4- oxadi azol - 3- ynOheM/ﬁﬁzg@?uBﬁsb da

zi n- 3-one g (10 nmol ) of
6-[4-(5-nethy|-1,2,4-oxadiazol-311)pheh%§1-2k#pyrida 10- zi n-3-o0ne,
1.85 g (15 mmol ) of 3-am nobenzyl al cohol and 3.9 g (15 mmol) of
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generally carried out at temperatures between about 0 and 100° and pres-
10 sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar,
(- Hydrogenolysis of the CBZ group succeeds well, for example, on 5to 10% &-)
Pd/C in methanol or using ammonium formate {instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

15
Pharmaceutical salts and other forms

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

- 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
salt forms of the compounds of the formula | are for the most part prepared

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

25 boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal

30 hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyi-
glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula 1, acid-

% addition salts can be formed by treating these compounds with pharma-

ceutically acceptable organic and inorganic acids, for example hydrogen

vy
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ate, peciinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,
((J phosphonate, phthalate, but this does not represent a restriction.
’ 25

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

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

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

naturally occurring substituted amines, cyclic amines, and basic ion
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Nya. , "/ o 39410*?96 ing) 9l¥saming, ggoramgep higtidigenydrabamineg isepEpryl-63( B)
12 HO 400 |, Bhnind\i@othihd | PYRe,: mbglBnh @8 N-methyl-D-glucamine, morpholine,
piperazine, piperidine, polyamine resins, procaine, purines, theobromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
10 {hydroxymethylimethylamine (tromethamine), but this is not intended to

represent a restriction.

TN

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

15 ing groups can be quaternised using agents such as (C4-Cy)alkyl halides,
for example methyt, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(C4-Ca)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C10-Cqg)alkyl halides, for example decyl, dodecyl, laury!, myristy!

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

salts.

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

30 stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-
amine, but this is not intended to represent a restriction.

Particular preference is given to hydrochloride, dihydrochloride, hydro-

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

()
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D';)- Struct ur 880 #iHs MBI et fespett frofithe Zonesipdiding salt forms™ N
thereof with respect to certain physical properties, such as sclubility in
polar solvents; for the purposes of the invention, however, the salts other-

10 wise correspond to the respective free base forms thereof.

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

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

20 . _ . ,
The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-

(C, tional manner. The free acid can be regenerated by bringing the salt form

25 into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

30 otherwise correspond to the respective free acid forms thereof.

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

35
include, for example, bitartrate, diacetate, difumarate, dimeglumine,
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diphosphate, disodium and trihydrochloride, but this is not intended to rep-

resent a restriction.

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

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

and optionally excipients and/or adjuvants,

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

thereof of an active ingredient. Furthermore, pharmaceutical formulations

9

)



@

10

15

20

25

30

35

Ha _ 467 2.31(A HOOH =

WO 2008/145243 PCT/EP2008/003550

-33-

of this type can be prepared using a process which is generally known in

the pharmaceutical art.

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

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

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

water-in-oil liquid 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,
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 mannitol.

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

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such
as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,
such as, for example, agar-agar, calcium carbonate or sodium carbonate,
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may likewise be added in order to improve the availability of the medica-

ment after the capsule has been taken.

In addition, if desired or necessary, suitable binders, lubricants and disin-
tegrants as well as dyes can likewise be incorporated into the mixture.
Suitable binders include starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium C)’
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium

chloride and the like. The disintegrants include, without being restricted

thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.

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

rant and pressing the entire mixture to give tablets. A powder mixture is

prepared by mixing the compound comminuted in a suitable manner with a

diluent or a base, as described above, and optionally with a binder, such

as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an

absorption accelerator, such as, for example, a quaternary sait, and/or an (

N

absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative o
granulation, the powder mixture can be run through a tabletting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying out the
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granulation or dry-pressing steps. A fransparent or opague protective layer
consisting of a shellac sealing layer, a layer of sugar or polymer material
and a gloss layer of wax may be present. Dyes can be added to these
coatings in order fo be able to differentiate between different dosage units.

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

artificial sweeteners and the like, can likewise be added.

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

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unitamellar vesicles,
large unilamellar vesicles and multilameliar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidyicholines.

The compounds of the formula | and the salts, solvates and physiologicatly
functional derivatives thereof can also be delivered using manoclonal anti-

bodies as individual carriers fo which the compound molecules are
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coupled. The compounds can also be coupled to soluble polymers as tar-
geted medicament catriers. Such polymers may encompass polyvinyl-
pyrrolidone, pyran copolymer, polyhydroxypropyimethacrylamidophenaol,
polyhydroxyethylaspartamidophenol or polyethylene oxide polylysine, sub-
stituted by palmitoy! radicals. The compounds may furthermore be coupled
to a class of biodegradabie polymers which are suitable for achieving con-
trolled release of a medicament, for example polylactic acid, poly-epsilon-
caprolactone, polyhydroxybutyric acid, polyorthoesters, polyacetais, polydi-
hydroxypyrans, polycyanoacrytates and crosslinked or amphipathic block
copolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

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

pastes, gels, sprays, aerosols or oils.

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

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

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

@

)
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Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes,

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle
10 size, for example, in the range 20-500 microns, which is administered in
(C the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
15 a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

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

flatars.

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

formulations.

Pharmaceutical formulations adapted for parenteral administration include
30 aqueous and non-agueous sterile injection solutions comprising antioxi-

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

tion is rendered isotonic with the blood of the recipient to be treated; and

agueous and non-aqueous sterile suspensions, which may comprise sus-

pension media and thickeners. The formulations can be administered in
35 single-dose or muitidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (lyophilised) state, so that only the addition
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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.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may alsc 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-

VOours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires freatment, and its severity, the
nature of the formulation and the method of administration, and is uiti-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of neo-
plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an adult mammal
weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. it can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.

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

O
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vates and stereocisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

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

{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

(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
| and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,

and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

USE

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

sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
Preferred carcinomas for the treatment originate from the group cerebral
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carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.

Also encompassed is the use of the compounds according to Claim 1
according to the invention andfor 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.

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

The use of compounds of the formula | and/or physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
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 freatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can
be determined by the person skilled in the art without undue effort.

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

Methods far the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part

O
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of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritls, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
iikewise fails within the scope of the present invention.

The expression "tyrosine kinase-induced diseases or conditions” refers to
pathologicai conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).

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

treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula I, and
pharmaceutically usable derivatives, solvates and stereocisomers 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.
Preference is given here to Met kinase.
Preference is given to the use of compounds of the formula |, and pharma-

ceutically usable derivatives, solvates and sterecisomers thereof, including

mixtures thereof in all ratios,
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for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

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

ment for the treatment of diseases which are influenced by inhibition of

Met kinase by the compounds according to Claim 1.

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

where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the (“)
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head

and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,

the brain, the prostate, the urogenitai tract, the lymphatic system, the

stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the group fung
adenocarcinoma, smali-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of ( )
the blood and immune system, preferably for the treatment of a tumour

selected from the group of acute myeloid leukaemia, chronic myeloid leu-

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

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent” relates to any agent which is
administered to a patient with cancer for the purposes of treating the can-
cer.
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The anti-cancer treatment defined herein may be applied as a sole therapy
or may invoive, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites

10 (for example antifolates such as fluoropyrimidines like 5-fluorouracit and

(C tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,

15 mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,
topotecan, irinotecan and camptothecin) and cell-differentiating agents (for

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

(in) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
C downregulators (for example fulvestrant), antiandrogens (for example bi-
N 25 calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

30 tors of Sa-reductase, such as finasteride;

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

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

35
include growth factor antibodies, growth factor receptor antibodies (for
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example the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
erbbl antibody cetuximab [C225)), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine Kinase inhibitors, for example
inhibitors of the epidermai growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyi)-7-methoxy-
8- (3-morpholinopropoxy)} quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
081-774) and 6-acrylamido-N-(3-chioro-4-fluorophenyl)-7-{3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
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 cefl
growth factor antibody bevacizumab [Avastin' ], compounds stch as
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin a3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213;

(vii} antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense:

(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCAZ2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy; and

@
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immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour

cells, such as fransfection with cytokines, such as interleukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for

decreasing T-cell anergy, approaches using transfected immune cells,

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

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

hodies.

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

combined with the compounds of the formula I,

78

Table 1.

Carboxyphthalatoplatinum

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

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Satraplatin (Johnson

Capecitabine
S-fluorouracil

Floxuridine
2-chlorodesoxyaderniosine
6-Mercaptopurine
8-Thioguanine

Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin {Hoffrnann-La Roche)
SM-11355 {(Sumitomo)
AP-5280 (Access)
Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate

Deoxycoformycin
Fludarabine
Pentostatin

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)
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Cytarabine Clofarabine (Bioenvision)
2-fluocrodesoxycytidine Irofulven (MG! Pharrna)
Methotrexate DMDC (Hoffmann-La
|datrexate Roche)
Ethynyleytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide {Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
{TopoTarget) BNP-1350 (BioNumerik)
Pixantrone {(Novuspharrma) CKD-6802 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxanirazole
Valrubicin Losoxantrone
Dauncrubicin Bieomyecin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
[darubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 {(Gem

Cyanomorpholinodoxo-
rubicin
Mitoxantron (Novantron)

Pharmaceuticals)

Antimitotic agents

Paclitaxel
Docetaxeal
Colchicine
Vinblastine
Vincristine
Vinorelbine
Vindesine
Dolastatin 10 (NCI}

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)
PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)
A 105972 (Abbott)
A 204197 (Abbott)

O

)
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(1H, b), 7.399 (1H, d), 7.247 Q00R07(Julark)151 ( 1HPEG-Pasliesel (Epepnid)
6.774 (1H, nm)| 5.311 (21-1, [$)138061@0uladi, o), 3/4Q902KAsali) 2. 948
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foll owi ng conpounds are prepdirddnmegFalg@eys! y: NAVLES(Rresdiemie and/ or
nane ES!mHPLC " A44" Auristatin PE (Teikoku NeuroPharma)

2.

Hormone) Azaepothilon B (BMS)
C

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)

BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)

Taxoprexin (Protarga) CA-4 (OXIGENE)

15 Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
20 g.yn_thase ZD-8331 (BTG) CoFactor™ (BioKeys)
inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)

International) Apaziguone (Spectrum
LCf Albumin + 32P (Isotope Pharmaceuticals)
- 25 Solutions) 06-benzylguanine

Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Tipifamib (Johnson &
transferase [Labs) Johnson)
30 inhibitors lonafarnib {(Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochioride (Eli Lilly)
Biricodar dicitrate (Vertex)

35
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Histone acetyl
transferase in-
hibitors

Tacedinaline (Pfizer)
SAHA (Aton Pharma)
MS-275 (Schering AG)

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
fors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Bio-
tech)

Galiium maltolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celitech)
Tezacitabine (Aventis)
Didox (Molecules for
Health)

TNF-alpha Virulizin (Lorus Therapeu- Revimid (Celgene)
agonists/ tics)
antagonists CDC-394 (Celgene)

Endothelin-A re-
ceptor antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

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

Alitretinoin (Ligand)

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
Immuno)

p21-RAS vaccine {(Gem-
Vax)

Dexosome therapy (Ano-
sys)

Pentrix (Australian Cancer
Technclogy)

JESF-154 (Tragen)
Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin (Dovetail)
CLL-Thera (Vasogen)

Hormonat and
antihormonal
agents

Qestrogens

Conjugated oestrogens
Ethynyloestradiol
chlorotrianisene
Idenestrol
Hydroxyprogesterone
caproate
Medroxyprogesterone
Testosterone
Testosterone propionate

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Flutamide
Qctreotide

O
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and 68 pl(0.354 nmol) of N-tert-butyl oxycarbonyl -1, 4-di am nobut ane,
41 nmg (0.3 mmol)_ of
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66 pl (0.59 mml) of 4-nethyl norpholine, g (0 nl)
1- hydr oxybenzot ri azol e and 1E4oxgmestesions ) of Nilutamide
N- ( 3- di met hyl ami nopr opy1) - Ar|Maifyliestastripngi de hydviéetanori de are
added. The reaction m xture |etaylstlbesiradt room 25P-DdriPevegame for 24
h and purifieg by means of pMsagesuol ve HPLC. Yi el2iMe¥®xygesifadidAZBh- as
white solid; ESI 600 (M ?l a);TarRoxifen 2. 87 mi n (nettreddedd3). 30 The
foll owi rgg conpounds are prepdpegnafiml ogously:  Warzoxifen (Eli Liily)
2008/ 145243PCI/ EP2008/ 003550 Dex&®ethasbloe St ruct ure and/ or nane ES!
HPLC
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux {(Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
10 {Pharmacyclics) Hypericin
(C Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
15 Eriotinib (Oncogene Sci-  PKC412 (Novartis)
ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2C4 (Genentech)
20 ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016 (GlaxoSmith-
Kline}
(C EKB-509 (Wyeth)
o 25 EKB-568 (Wyeth)
Various agents SR-27837 (CCK-A inhibi- BCX-1777 (PNP inhibitor,
tor, Sanofi-Synthelabo) BioCryst)
Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Aifaceli)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthe-
Aventis) sis inhibitor, Dong-A)
30 CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
Ivy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB
stimulant, Bavarian Nordic) inhibitor, Encore)
35 GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen (gas- _ Seocalcitol (vitamin D
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trin inhibitor, Aphton)
Efaproxiral {oxygenator,
Allos Therapeutics)

PI1-88 (heparanase inhibi-
tor, Progen)

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

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhihitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium}
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-288 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC stimu-
lant, GPC Biotech)

CDA-ll (apoptosis pro-
moter, Everlife)

SDX-101 (apoptosis pro-
moter, Salmedix)
Ceflatonin (apoptosis pro-
moter, ChemGenex)

receptor agonist, Leo)
131-I-TM-801 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
[LEX Oncology)
Minodreonic acid
(osteoclast inhibitor,
Yamanouchi}

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (friclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
{immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent
Leo)

Trans-retinic acid
(differentiator, NIH)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)

0



41 fr
2.24 (B)

C

C

"A58" - 478 2.22 (B) a trifluoroacetate " A59" 492
- a trifluoroacetate
WO 2008/145243 PCT/EP2008/003550
- 51 -

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin

10

15

20

25

30

35

chiorcambucil

Temozolomide

Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Carboxyphthalatoplatinum

Satraplatin (Johnson

Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)

2-fluorodesoxycytidine Irofulven (MGl Pharrna)

Methotrexate DMDC (Hoffmann-L.a

[datrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate

Etoposide (Daiichi)

Teniposide or
mitoxantrone

Irinotecan {CPT-11)
7-ethyl-10-
hydroxycamptothecin
Topotecan

Dexrazoxanet
(TopoTarget)

Pixantrone (Novuspharrna)
Rebeccamycin analogue

Quinamed (ChemGenex)
Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucin (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun
Dang)
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Valrubicin Losoxantrone
Daunorubicin Bleomycin suifate
{Daunomycin) (Blenoxan)
Epirubicin Bieomycinic acid
Therarubicin Bleomycin A
10 Idarubicin Bleomycin B
_ Rubidazon Mitomycin C
( Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
15 Mitoxantron (Novantron)
Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
20 Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abboti)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin {Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
( Lambert) ER-86526 (Eisai)
- 25 Cemadotin (BASF} Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-5108 (Indena)
30 Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BiocNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXIGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
35 Taxoprexin (Protarga) CA-4 (OXIGENE)
Aromatase ! Aminoglutethimide Exemestan

O

)
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inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
5 synthase ZD-9331 (BTG) Cofactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziguone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals}
10 Solutions) 06-benzylguanine
- Thymectacin (NewBiotics) (Paligent)
(@ Edotreotid (Novartis)
Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &
fransferase L.abs) Johnson)
15 inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-90086 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
20 MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
(C Metalloproteinase | Neovastat (Asterna CMT -3 (CollaGenex)

N 25 inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine {Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)

Triapin {Vion)
30 TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Celgene)
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor £ZD-4054 (AstraZeneca)
antagonists
35
Retinoic acid | Fenretinide (Johnson & Alitretinoin (Ligand)
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receptor agonists | Johnson)
LGD-15650 (Ligand)
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)

5 GMK (Progenics) Pentrix (Australian Cancer

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

Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)

( Immuno)

) p21-RAS vaccine
{GemVax)

15 Hormonal and Oestrogens Prednisone
antthormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone

chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
20 Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Qctreotide
Fluoxymesterone Nilutamide
Methyitestosterone Mitotan
( Diethylstilbestrol P-04 (Novogen)
- 25 Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Yeda)
30 (Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
{Pharmacyclics) Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Pharm CEP- 701 {Cephalon)
35 acia) CEP-751 (Cephalan)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene

MLN518 (Millenium)
PKC412 (Novartis)

)
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Science) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (iImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SUB668 (Pharmacia) MDX-H210 {Medarex)}
5 ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
10 EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A BCX-1777 (PNP inhibitor,

(C inhibitor, Sanofi- BioCryst)

) Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP  stimulant, Alfacell)
agonist, Ribapharm) Galarubicin (RNA

15 Alvocidib (CDK inhibitor, synthesis inhibitor, Dong-
Aventis) A)
CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
vy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB
20 stimuiant, Bavarian Nordic) inhibitor, Encore)

25

30

35

GCS-100 (gal3 antagonist,
GlycoGenesys)

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

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

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

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
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15 Therapeutics) MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)
Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, ILEX Oncology)
stimulant, GPC Biotech) Urocidin (apoptosis
CDA-ll (apoptosis promoter, Bioniche)
promoter, Everlife) Ro-31-7453 (apoptosis

20 SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)
promoter, ChemGenex)

( _ - A combined treatment of this type can be achieved with the aid of simulta-
neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds
according to the invention.

30 ASSAYS
The compounds of the formula 1 described in the examples were tested by
the assays described below and were found to have kinase inhibitory

35 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. 274:8116-9121;

)
S

)



Yield: 57.9 ng of "A75" white solid; ESI 478; Rt. = 2.41 nin (nethod
A). 1 HNWR (d6-DVB0): [pPm = 9.585 (1H, s), 8.374 (1H, t), 8.108
(1H, s), 358.053 (1H, d), 7.838 (2H, d), 7.469 (1H s), 7.34-7.42

(3H, m, 7.%@%09%%&24%% 2008/ 145243PCT/ EP2008/ 003550 - 4??6@])%@%?%?5%,74

(1H, d), 6. ), 5.263 (2H, s), 4.324 (2H, d), 4.

3.714 (2H, d), 1.865 (3H, s), 1.217 (3Ht). The fol |l owi ng conpounds
are prepared anal ogously: No. Structure and/or nane Esl HPLC "A76"
514 2.48 (A) o0 a - a 489 2.43 (A "A7T7 " Ha -

Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biof,
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

Measurement of Met kinase activity

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

14-526), Met kinase is expressed for the purposes of protein production in
10 insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic

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

(C baculovirus expression vector.

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

20 case of the presence of an inhibitory compound, a reduced radicactive
signal, or none at all, can be detected. Furthermore, homogeneous time-
resolved fluorescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-

¢
"L 25 ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

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

30 using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).

Flashplate method (Met kinase)
The test plates used are 96-weli Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction

35
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described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 ui of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 ul of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

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

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

(10 ng of enzymefwell, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

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

- Stop solution:
60 mM Titriplex Il (EDTA)

rl

O

()
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- Bp.ATP: Perkin-Eimer;

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 ul; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5. 1 ; Sigma Cat. No. P1152

In-vivo tests

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

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
(C' conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 ui of
15 PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 55 — 165). 100 i of vehicle (0.25% methyicellulosef
100 mM acetate buffer, pH 5.5) were administered daily to the controf
20 group, and 200 mg/kg of "AS6" or "A91" dissolved in the vehicle (volume
likewise 100 pil/fanimal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.

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

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

from the formula L x B x B/2.

30 Keeping conditions: 4 or & animals per cage, feeding with commercial
mouse food (Sniff).

Above and below, all temperatures are indicated in °C. In the following ex-
35 amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on

the constitution of the end product, the mixture is extracted with ethyl ace-
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tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystaliisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.

Mass spectrometry (MS):  El (electron impact ionisation) M*

FAB (fast atom bombardment) (M+H)*

ESI (electrospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)",

HPIL.C methods:

Method A:  Gradient: 4.5 min/ flow: 3 ml/min 99:01 - 0:100
Water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA
0.0 to 0.5 min; 99:01
0.5 to 3.5 min: 99:01--> 0:100
3.5 10 4.5 min: 0:100
Column: Chromolith SpeedROD RP18¢ 50-4.6
WavelEngth: 220nm

Method B: Gradient: 4.2 min/ flow: 2 ml/min 99:01 - 0:100
Water + 0.1%(vol.} of TFA : acetonitrile + 0.1%(vol.) of TFA
0.0 to 0.2 min: 99:01
0.2 to 3.8 min: 99:01-—-> 0:100
3.8 to 4.2 min: 0:100
Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm
Wavelength: 220nm

Retention time Rt. in minutes [min].

O
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Preparation of starting compounds

General working procedure 1 (GWP 1):
O N—N
R R 0y

1-1.2 equivalents of glyoxylic acid and acetic acid (2 equivalents) are
added to 1 equivalent of the acetophenone, and the mixture is stirred at
95-100°C for 3-24 h. The reaction mixture is cooled, water (3-5 ml per g of
acetophenone) is added, the mixture is neutralised using 25% ammonia
solution with ice-cooling, and 1 equivalent of hydrazine hydroxide is added.
The mixture is stirred under refiux for 3 h, during which a pasty precipitate
forms, meaning that water has to be added in some cases. Afier cooling,

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

4-(6-Oxo-1,6-dihydropyridazin-3-ylYbenzonitrile

O
_NH
N

NF

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

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

The substance is reacted further without further purification.
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lii r) trifluoroacetate "A91" 504 2.31 (B)
WO 2008/145243 PCT/EP2008/003550
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3-(6-0Ox0-1.6-dihvdropyridazin-3-yl\benzonitrile

2 Q
N\\ \N,NH

7.3 g of 3-acetylbenzonitrile are converted into the pyridazinone in
accordance with GWP 1.

Yield: 4.12 g of brown solid, ESI 198.

The substance is reacted further without further purification.

3-(6-Ox0-1,8-dihydropyridazin-3-vlibenzoic acid

7 O
. NH
HO N

15 g of 3-acetylbenzoic acid is converted into the pyridazinone in accor-
dance with GWP 1.

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

The substance is reacted further without further purification.

4-(6-Oxo-1,6-dihydropyridazin-3-ybenzoic acid

o O
\N,NH
HO
0

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

Yield: 37.3 g of pale-brown solid, ESI 217, Rt. = 2.09 min (method A).

The substance is reacted further without further purification.



a- . trifluoroacetate " AQ2" 1, N7 11-1*. 0* N
trifluoroacetate 492 2.24 (B) The follow ng conpounds are prepared

anal ogously using ethyl {343-(3-

am nonet hyl 8- 0X0- 6H pyri dazi n- 1-yl met hyl | phenyl | PE/E e_No.
AT ot o oY WOty O O DY 82 o A78 (M FH) > 45T aﬁtg?{.gﬁ%"

a - -

3-(6-Oxo-1,6-dihyvdropyridazin-3-vi)nitrobenzene

PN
5 O,N Ny oNH
18 g of 3-nitroacetophenone are converted into the pyridazinone in
accordance GWP 1.
10 Yield: 15.3 g of brown solid, ESI 218, Rt. = 2.15 min (method A).
B The substance is reacted further without further purification.
(C
4-(6-Ox0-1,6-dihydropyridazin-3-ylnitrocbenzene
15 A p°
'\N,NH

O,N
15 g of 4-nitroacetophenone are converted into the pyridazinone in
20 accordance with with GWP 1.
Yield: 20.1 g of brown solid, ES1 218, Rt. = 2.16 min (method A). The

substance is reacted further without further purification.

L(, 25 8-(4-lodophenyl)-2H-pyridazin-3-one
NGO
\N,NH

30 7.8 g of 4-iodoacetophenone are converted into the pyridazinone in
accordance with GWP 1.
Yield: 6.4 g, ES| 299, Rt. = 2.58 min (method A).

The substance is reacted further without further purification.
35
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3-(6-Oxo-1.8-dihydropyridazin-3-yl)phenylacetic acid

Z O
\N,NH

OH

5 g of 3-acetylphenylacetic acid (preparation described in Can. J.
Chem.; 82; 12; 2004; 1760 — 1768) are converted into the pyridazinone
in accordance with GWP 1.

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

The substance is reacted further without further purification.

4-{6-Oxo-1,6-dihydropyridazin-3-viiphenvlacetic acid

- (0]
H \N,NH
o]

15 g of 4-acetylphenylacetic acid (preparation described in Can. J.
Chem.; 82; 12; 2004; 1760 — 1768) are converted into the pyridazinone
in accordance with GWP 1.

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

substance is reacted further without further purification.

Methyl 3-(6-0x0-1,68-dihydropyridazin-3-yl\benzoate

= O
e NH
\0 N/

12.3 g (57 mmol) of 3-(6-oxo0-1,6-dihydropyridazin-3-yl)benzoic acid are
dissolved in 240 ml of methanol, and 30 ml of thionyl chloride are
added. The reaction mixture is stirred at 70°C for 24 h. The reaction
solution is evaporated, and the residue is digested with diethy! ether,
and the residue is dried in vacuo.

PCT/EPZ008/003556

)
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Yield: 13 g of beige solid, ESI 231, Rt. = 2.20 min (method B). The sub-

stance is reacted further without further purification.

The following compounds are prepared analogously:

Methyl 4-(6-ox0-1,6-dihydropyridazin-3-yhbenzoate

PGP
L NH
| N
Q.
8]

ES| 231, Rt. = 2.28 min (method A).

Methyl [4-(6-oxo-1,6-dihydropyridazin-3-yl)phenyllacetate

0
5 -NH
~o

ESI 245, Rt. = 2.15 min {method B).

Methvyl [3-(6-ox0-1,8-dihvdropyridazin-3-yl)phenvllacetate

I ad
0 S
NNH

0

ESI 245, Rt. = 2.23 min (method A).
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Ethvl {3-hydroxymethylphenvllcarbamate

e A —— W A
HO\Q\NHZ ol li's gl HO. H o

50 g (406 mmol) of 3-aminobenzy! alcohol are suspended in 750 ml of di-
chloromethane under a nitrogen atmosphere, the mixture is stirred at room
temperature for 30 min and subsequently cooled to 0°C. 49 g (452 mmol)
of ethyl chloroformate are slowly added dropwise. After the addition, the
reaction mixture is stirred for 20 h and at the same time slowly warmed to (>
room temperature. 300 ml of 1M potassium carbonate solution are added
to the suspension formed (evolution of gasl). The organic phase is sepa-
rated off, the aqueous phase is extracted with 200 ml of dichloromethane,
the combined organic phases are washed with saturated sodium chloride
solution, dried over sodium sulfate, and the solvent is removed by distilla-
tion.

Yield: 67.7 g of oil, which crystallises to give a beige solid. ESI 196,
Rt. = 1,98 (method B).

Ethyl {3-[6-ox0-3-(4-cyanophenyl)-BH-pyridazin-1-vimethvllphenyllcar- ()

bamate

7 O
\N ~NH

15 g (76 mmol) of 6-(4-cyanaphenyl)-2H-pyridazin-3-one, 22.2 ¢
(114 mmol} of ethyl (3-hydroxymethylphenyl)carbamate and 29.9 g
(114 mmol) of triphenylphosphine are dissolved in 250 ml of THF. Under
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a nitrogen atmosphere, the reaction mixture is cooled to 0°C, 18 m|

451 2.62(6) *

-B7 -~

* "A100""
* "Al101" HO 437 2.44(B)

PCT/EPZ008/003550

(174 mmol) of diethyl azodicarboxylate are slowly added dropwise, and

the reaction mixture is stirred at room temperature for 72 h. The reaction

mixture is evaporated to dryness. 200 ml of isopropanol are added to

the residue, and the mixture is stirred for 15 h. The precipitate is filtered

off with suction, washed with isopropanol and dried in vacuo.

Yield: 19.7 g of yellow solid, ES| 375, Rt. = 2.80 (method A). The prod-

uct is reacted further without further purification.

The following compounds are prepared in accordance with this proce-

dure:
No. Structure and/or name ESI HPLC
N//' I\
1 N0 y 375 | 2.80 (A)
N
0
O,N [
2 N y 395 | 2.94(A)
N
O
O,N
I\.
3 N0 ! 395 | 3.02 (B)
N\"/O\/
O




aHi f * WO 2008/ 145243PCT/ EP2008/ 003550 - 92 - "A102"
464 2.28 (B) a - . trifluoroacetate H "A103" O N.--N
trifluoroacetate 478 2.36(8) "Al04"
WO 2008/145243 PCT/EP2008/003550
-B8 -
[
I -
4 N0 ’ 476 | 3.28 (A
N O~
; oY
; o
5 N0 y 478
N._O
10 \ﬂ/ I~
: v’
( -~
[ s
6 Now g 408 | 2.88 (A)
15 H
N, O, _~
o'y
|
¢! N
20 7 © M0 ! 408 | 2.97 (B)
N O
o'y
Z 0
\0 ' 2
{ 8 N.
25 N7 0 H 422 | 2.5 (B)
N O~
o
O
0 rJ x
30 o W0 422 | 2.93(B)
N O~
O
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2-(3-Aminobenzyh)-6-[4-(5-methvyl-1.2 4-oxadiazol-3-ylohenvi]-2 H-pyri-

% L
M
S H o, N NH,
5 N H NH '
_—éd;

— k 2 o-N

dazin-3-one

2.5 g (10 mmol) of 6-[4-(5-methyl-1 ,2,4-oxadiazol-3-yl)phenyl]-2H-pyrida-

zin-3-one, 1.85 g (15 mmol) of 3-aminobenzy! alcohol and 3.9 g {15 mmol)

of triphenylphosphine are suspended in 60 mi of THF under a nitrogen

{ C atmosphere, and the mixture is stirred at room temperature for 10 min.
2.9 g (15 mmol} of diisopropyl azodicarboxylate is then added dropwise

10

over the course of 15 min. The reaction mixture is stirred at room tempera-

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

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

S-(4-Methyipiperazin-1-yl)propane-1-ethyl chloroformate dihydrochioride

Cl
Cmoyn e W,
LN ~_OH ot ¢ K/ﬁ\/\/o\”/@
0
8.7 g (61.2 mmol) of N-methyl-N"-(3-hydroxypropyl)piperazine dissolved in
30 10 ml of acetonitrile are added dropwise to a solution of 100 mi of aceto-
hitrile and 40 m! of 4 N HCI in dioxane and cooled using a water bath that
the internal temperature did not exceed 40°C. 8 mi (66.3 mmol) of tri-
chloromethyl chloroformate in 10 m! of acetonitrile are subsequently added
35 dropwise with ice-cooling at an internal temperature of 2-10°C, and the
mixture is subsequently stirred at room temperature for 15 h. The precipi-
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tate formed is filtered off with suction, washed with acetonitrite, and the

residue is dried in vacuo.

Yield: 13.27 g of pink powder.

Preparation of 3-(4-methyipiperazin-1-vl)propyl (3-{3-[4-(5-methyl-1.2.4-

oxadiazol-3-yliphenyl-6-oxo-6H-pyridazin-1-vimethvliphenylicarbamate
dihydrochloride ("A1")

YG/J:\T\D\ fii/fi/o cl
— Ry

o—N

- \/©\ ’&0/\/\51 cr”
s A

o—-N llA1lI

180 mg (0.5 mmol) of 2-(3-aminobenzyl)-6-[4-(5-methyl-1,2,4-oxadiazal-3-
yhphenyl]-2H-pyridazin-3-one and 184 mg (0.625 mmol) of 3-(4-methyl-
piperazin-1-yl)propan-1-ethyi chloroformate dihydrochloride are suspended
in dichloromethane, 121 ut (1.5 mmol) of pyridine are added, and the mix-
ture is stirred at room temperature for 3 hours. The reaction mixture
becomes solid in the process. The reaction mixture is taken up in dichioro-
methane and 2 N NaOH. The aqueous phase is extracted with dichloro-
methane. The organic phase is washed with water, dried over sodium
sulfate and evaporated. During treatment of the oily residue with MTB
ether and petroleum ether, crystallisation commences. The mixture is
boiled with MTB ether, cooled and separated. The residue is substantially
dissolved in 8 ml of HCI in 2-propanol at elevated temperaturs. The hot

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

O

()
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forms. This is filtered off with suction, washed with MTBE and dried in
vacuo:

Yield: 1968 mg of "A1", dihydrochloride, as colourless solid; ESI 544.
"H-NMR (ds-DMSOY): & [ppm] = 11.49 (1H, b), 9.696 (1H, b), 8.164 (1H, d),
8.07-8.13 (8H, m), 7.460 (1H, s), 7.416 (1H, d), 7.262 (1H, t), 7.140 (1H,
d), 7.008 (1H, d), 5.315 (2H, s), 4.132 (2H, t), 3.2-3.8 {11H, m, with
superimposed water signal), 2.797 (2H, m), 2.686 (3H, s), 2.032 (2H, m),

4-[1-(3-Ethoxycarbonylaminobenzyl)-6-oxo-1.6-dihvd ropyridazin-3-vil-

bhenzoic acid

~ HO

42 g (22 mmol) of methyl 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-
dihydropyridazin-3-yl]benzoate (contaminated with triphenylphosphine
oxide) are dissolved in 300 ml of tetrahydrofuran and 30 ml of water, 1.6 g
(66 mmol) of lithium hydroxide are added, and the mixture is stirred at
room temperature for 15 h. The reaction mixture is evaporated. The resi-
due is dissolved in 400 m! of water and 200 m| of ethyl acetate, the organic
phase is separated off, and the aqueous phase is extracted with 2 x

200 ml of ethyl acetate. The organic phase is discarded, conc. HCl is
added to the aqueous phase to pH 4-5. During this operation. a precipitate
deposits, which is filtered off with suction, washed with water and dried.

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

The following compounds are obtained ahalogously:



Preparation of ethyl {343-(3-am nophenvi)-6-o0xo0-6H pyridazin-1-yl- 15
met hyl | phenyl ) carbamate (internediate "13") (C 251 g (2.5 mmol ) of
ethyl {313-(3-nitrophenyl)-6-o0xo-6H pyridazin-1-yl-

met hyl ] phewy degsrdbagat e are dissolved in 10 ml of THF, dcBr@hodReay
nickel is added, and the mixture is hydrogenated at roomtenperature
for 6 h under a hydrogen atnosphere. The reaction m xture is
filtered, 30the filter residue is rinsed with THE, and the filtrate
is evaporated to dry- ness. Yield: 950 ng of "13" as yellow sh oil;
ES! 365; Rt.= 2.19 min. WO 2008/ 145243PCT/ EP2008/ 003550 - 94 - An

{3-[3-(4-am | ) - 6- oxo- GHUsiTe @agdiasnamg net hyl | phenyiS car ithet e
("14"); ESI 5, Rff. = 2.19 mn. Preparation of ethyl
(343-1-3-(4-tlert - byt oxycar bonyl am nobut yryl am no) -

anal ogous procedure gives the internmediate ethyl
n{oph’@ny
6

phenyl Tx6- oxo- 6H pyridazin-1-y t hyl T phenyhcarbamat e ([ATIT" 15
9---9 070 20| 138{ny (O. pl )| of
4- (tert-but oxycar bgnyl am'ﬁg% Iy ayi d are suspended ijn 2 m of

DVF, 138 pl(1. 23gmmol) of 4-methyl mg line, 86 ng (0.41 DI-)

1- hydr oxybenzotri azol e and 239 ngy (1'E 238rm9I) 250f S0l 2'6?{8)
N- ( 3- di net hyljam nopr opyl ) ar-ethyl carb ¥ Ohﬂjrochl or{i de afe
added. The reaction mxture is stirre r@gom tenperatyre fof 10
mn, 274gng (©—62—Hvel)—eft—et-hy

(313-(3-am nopheny1l) - 6- oxo- i dazi n- 1-yl net hyl ] phenyl | car bamat e
are subsequently added, an ke 30is stirred at [room
ténperature flor %4 h. The reaction i xfure is purified by neaps of

preparative HPLE' Yield: 108 my of "A as white solid; 4B | 3 (B)
Rt. = 2.98 m|n (nethod B). 35 The fol Rpeunds ane prepared

anal ogously: | WO 2008/ 145243PCT/ EP2008 - 95 - No. Strpcture
and/ or mane

HO.

12 N0 408 | 2.59 (B)

k@,ﬁ\njo\/
20 o

Preparation of ethyl (3-{3-[4-(2-hydroxyethyicarbamoyhphenyi]-6-oxo-6H-
pyridazin-1-ylmethyliphenylicarbamate ("A2")

25

HO
HO \/\ﬁ

N o) N 0 H
30 R{To\/ Moo
o ‘ I'IA2H O

197 mg (0.5 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-di-
hydropyridazin-3-ylJoenzoic acid are suspended in 2 ml of DMF, and 30 pl
(0.5 mmol) of ethanolamine, 112 yl (1 mmol) of 4-methylmorpholine,

70 mg (0.5 mmol) of 1-hydroxybenzotriazole and 194 (1 mmol) of N-(3-di-

35

Q
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ESI HPLC "A112" HH >roiN,,,..TheN 401, 8N1O SO H 536 2.96 (B)
"A113" >L- Fl J.,,N, ,N 14N gli No 411111Arr H 522 2.93 (B) "Ali4"

| P-. N O Htrifluoroacetate 450 2.26 (B) "A115" I H./
O NO Fr trifluoroacetate 464 2. 28 "Al116" o

| H 6' upi O—%OE‘D({S l\%‘z loroacetate 478 2.30 (B) The foll O\MC%@)PE@ B&ds

are prepared anal ogously using ethyl {343<4-
am nophenyl) - 6- oxo- 6H pyri dazi n- 1-yl met hAphenyl | carbamate: 35 WO
2008/ 145243PCT/ EP2008/ 003550

methylaminopropyi)-N -ethylcarbodiimide hydrochloride are added. The

reaction mixture is stirred at room temperature for 24 h and purified by
means of prep. HPLC.

Yield: 164 mg of "A2” as white solid; ES! 437; Rt.= 2.36 min (method A).

5
"H-NMR (ds-DMSO): & [ppm] = 9.584 (1H, s), 8.504 (1H, ), 8.141 (1H, d),
7.94-8.02 (4H, m), 7.476 (1H, b), 7.387 (1H, d), 7.240 (1H, t), 7.111 (1H,
d), 6.982 (1H, d), 5.296 (2H, s), 4.75 (1H, sb), 4.095 (2H, q), 3.529 (2H,
0 m), 3.349 (2H, m), 1.216 (3H, t).
{ C The following compounds are prepared analogously:
15 No. Structure and/or name ESI HPLC
Q = H o/
"A3" _/_h? <:> <\N_ > ° '«o 451 2.51 (A)
20 o~/ M ( 5
/
O f—«"‘/
adt | X o N N 5 4 oy
O—{ H {M-Boc+H)
- ﬁ_/—/_ W,
(- 25

o] = o—'
0 " %O H_<
A5 NN §“ \ 451 |2.43(A)

30 3 < > ,\/—> o M o/
"AB" N N j‘“«o 467 [231(A)

HO OH
] o (o] H-{ _/
35 "AT7" 0 ;'i'j O \:n _,: Y 499 {246 (A)
i
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< 0
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n u N N—
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A
trifluoroacetate
0] — H 0._/
" n 0
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no—
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"A13" N N— 2.64 (A)
H 0 :
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— o]
O~
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ended in 60 mM of THF, and

12.7 m (12.7 mol ) of borane/ THF conplex (1M are added dropw se
under a nitrogen_at nosphere with ice-cooling. The mxture is stirred

at 150C for 15 h. 6
which is thenjstirr
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0X0- 6H pyri dazin-1-
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' i d: £t 8b: R. = 2. 10( met Ho %;Hg 232(5)
I (3 {3-14-(2-di net héﬁgm noet hoxymngt hyI ) phenyl | - 6-
yl met hyl | pheHHPacEEtRat e (" Al 24") |100 ng (0. 264

eva- por aied,,.Lhe srdue IS

dfssalved in et hyI

nmmol ) of ethyl {343-

(4-hydro

xymet h Iphenyl) 6- 0XO0- H 45-
pyri dazit®- 1- yil met hyl | phenyl } c3 -@ 0 M in 2 nl of | DV,
53 ng (1.32 Mg of SW iR myoi | (60% _are hdded
with cooling,; and fhe m Xture is stirred oomterrperat e fpfAtP)
m n under a nitrogen atnosphere. 76 ng (0.53 nmol ) of
2- di net hyl amijno- ef{hyl chl ori detrifiydmacétate i de are added, and the
mxture is initialfy stirred 30 at room renperarure for—15 1t —380—m—
of water are|added|to the reagti 3 ARp—wat re is brjought
to pH 2Qsing g\gl@l NaOH-and g Raikd acetate. The ofganic
phase i s evapofatefl, and 4 i el by mpanst98f |2.28(B)
preparative HPLC. B5Yietd: 6 ng of "Al 24" fluoroacetate; ESI 451;
Rt. = 2.13 min (nefhod - 99 - t?ﬂt%r%@l:étgt@ ng corrpound: are prepared
anal ogousl y: fNo.—Structure—andftor—ratre—ESHRLEC
(C
8 T n H
25 A21 "*? 478 |2.26 (B)
30 ©
A22" /_/— d 533 [2.10 (B)

trifluoroacetate

35



411N "AI 25" * 493 2.14 (B) H--N trifluoroacetate 10

"Al 26" 465 2.18 (B) 19 HO"-- N trifluoroacetate 11-1- NWR
(d6-DVS0): 6 [ppn] = 9.244 (1H, b), 8.088 (1H, d), 7.860 (21-1, d),
7.437 (21- wWodpsndg2893 (1H, t), 7.322 (1H, b), 7.22-729p{PkP2009/003550
7.104 (1H, d), 5.253 (2H, s), 4.561 (2Hzgs), 4.025 (2H, q), 3.662
(2H, t), 3.052 (2H, m, 2.733 (6H, d), 1.801 (2H, m, 1.078 (3H, t).
A "Al 27" 0 465 .-NN-----NO No

"A23" 504 2.26 (B)
5
trifluoroacetate
0 —
ARy Vel
" n N—|
A24 QT:ﬁj_Jf“H \__<:j; 0 518 |2.52 (B)
10

»—@—ng{/ O

Q
N
"AZ5" 506 2.28 (B)
L~ g_/‘
15

||A26“

20 O

trifluoroacetate

518 |2.32(B)

25 "A2T" ~

520 |2.22 (B)

trifluoroacetate
? = H P~
30 %0 —
N N—
@

trifluoroacetate

518 | 2.28(B)

35



N 1H trifluoroacetate . "Al 28" IS 451 40 NO H
trifluoroacetate WO 2008/ 145243PCT/ EP2008/ 003550 - 100 -
Preparation of ethyl (3-(3 [4

(4- am nobutwbeadshassy| ) phenyll- 6- oxo- 6HPi ri dazi n- 1-yl metjnphy carb
amate ("Al 29") 10 15 100 ng (0.177mol) of ethyl Sib6hd5
(34344-(4-tert-but oxycarbonyl am nobutyl™-"" "

car banoyf | phenyl] - 6- oxo- 6H pyri dazi n-| -yl net hyl } phenyl ) carbamate are
20di ssolved in_4 m of dichl oronethane, and 500 pl of trifluoroacetic

acid are added. Thejreaction is stirred at roomtenperature 1or] 20 h.
The reaction mxture is evapo?t o.|Yield: 94 ng

of "Al 29" trifl%%r&pacejt___g” @ 64, Rl. = 2.29
(method A). 1k d6- DNBO) :H6 [ ppni

mn
(1 s), [8.60% (11.1a(B)

8.150 (1H, d)| 8.00f (2H, d), 7.955
5 triflucroacetate
O — 0_/
) <:> q > © H_'\< 450
"A30" \ N N~ N
_A( _{,_/—H ’\_d (M-BogsH) | 289 ©)
O
10 °
o — /
c O
"AZ1 Y, \_/_/“H \_d © 578  |3.03 (B)
0—{
15 °
o _/
— O
O H
HO H a O
"A32" _\*'} 538 | 2.17 (B)
trifluoroacetate
Q — 0_/
O
- 1] " H B o
(C 5 A33 t,g_/‘ \_d 532 |2.33(B)
30 "A34" 504 | 2.24 (B)

triflucroacetate

35



(2H, d), 7.646 (3H b), 7.497 (2H d), 7.385 (1H, d), 7.251 (11, t),
7.137 (1H, d), 6.989 (1H, d), 5.307 (2H s), 4.106 (21-1, q),
3.317(21-1 m, 2.836 (2H, m, 2.733 (6H, d), 1.594 (4H, m, 1.227
(3H, t). WwWOoDes45H3e fol |l owi ng conpounds are prepared snpkegosibisy
No. Structure and/or name ESI H PLC "A@Q" a 450 2.24 (A N No
411 trifluoroacetate "A131" 450 2. 20(B) 0 rE44 Tice -

1
NH
HN /E
5 N" o\

trifluocroacetate

"A35" 532 |2.31(B)

10 "A36" U”” i 546 | 2.40 (B)
ﬁ/ ﬁ 0™ (‘)

triflucroacetate

(o] g °
%
15 N-N

N
"A37" >g” 506 | 2.30 (B)
_ oA
H

frifluoroacetate
20 -
NN
N
"A38" ff d 502 |2.37 (B)
(8]
> v,
H o\

, bl .
\ 25 N )
- 0
9] \N’N
"A3g" #’ b 502 2.45 (B)
30 N A
Nt/ H 07\

35



H2r 4

trifluoroacetate "A133" 436 2.24 (B) a - 11
trifluoroacetate "Al34" 40 -0 SONH trifluoroacetate O
WO 2008/145243 PCT/EP2008/003550
-79 -
=N\ 0
Q \N’N
N
"A4Q" O//’ : i 504 2.24 (B)
5 N, H o™\
triflucroacetate
o)
— H
" Q 4 o _qo
S __NH N A\
10 A4 502 | 2.25(B)
('- A Ethyl (3-{3-[4-(1-azabicyclo[2.2. 2Joct-3-ylcarbamoyl)-
C . phenyl]-6-oxo-6H-pyridazin-1-ylmethyl}phenyl)-
carbamate, trifluoroacetaie
15 O \N--'N
"A42" NH 465 2.47 (A)
e X
HO H 07N
20 -
Preparation ethyl (3-{3-[3-(4-teri-butoxycarbonylaminobutylcarbamoyi)-
phenyl]-6-0x0-6H-pyridazin-1-vimethyliphenyllcarbamate ("A43"M
H
C 25 HO N j\N/\/\/N rJ RN
. N
SesHES AN 0 oW
N O "A43" N
o oY
o
30
197 mg (0.5 mmol) of 3-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-
dihydropyridazin-3-yllbenzoic acid are suspended in 2 ml of DMF, and
115 pi (0.6 mmoly of N-tert-butyloxycarbonyl-1 A-diaminobutane, 112 pl
35 (1 mmol) of 4-methylmorpholine, 70 mg (0.5 mmol) of 1-hydroxybenzo-

trifluoroacetate "A132" 436 2.17(B) . - N

triazole and 194 (1 mmol) of N-(3-dimethyiaminopropyl)-N -ethylcarbo-



~ 436 2.20 (B) "A135" 41/ 40N trifluoroacetate o 450 2.27 (B) WD

2008/ 145243PCT/ EP2008/ 003550 - 102 - "A136" *N-H( 0---/ N--/ o* o
H2N trifluoroacetate 464 2.25 (B) "A137" 450 2.23 (B) * B *
trifluoroawetzatsi45243A138" Fix"--All* N ,NO * N O triflecoroosaisse
436 2.21 (B) _80.-

diimide hydrochleride are added. The reaction mixture is stirred at room

temperature for 24 h and purified by means of preparative HPLC.

Yield: 157 mg of "A43" as white solid; ESI 564; Rt. = 2.95 min (method B).
5 "H-NMR (dg-DMSO): & [ppm] = 9.592 (1H, s), 8.551 (1H, t), 8.296 (1H, s),

8.141 (1H, d), 8.048 (1H, d}, 7.911 (1H, d), 7.589 (1H, 1), 7.462 (1H, b),

7.399 (1H, d), 7.247 (1H, 1), 7.151 (1H, d), 6.982 (1H, d), 6.774 (1H, m),

5.311 (2H, s}, 4.100 (2H, q), 3.349 (2H, m), 2,948 (2H, q), 1.40-1.58 (4H,

0 m), 1.370 (9H, ), 1.223 (3H, 1.

( The following compounds are prepared analogously: ()

15 No. Structure and/or name ESI HPLC

ZE

JVPL N} N0 H o/ 550  |2.93(B)
o~( 0 x
20 AN Ld

H \ - H o'
A4S N\p\gﬁ.lo N—( 537 2.86 (B)
s ise

O

C O
H \\
N N’ =0 H o/
"A4E" \h{/\/\’ )y ”Lg”\\g 492  |2.28(B)
30 trifluoroacetate
" 1 \ QWO ﬁ\(
A47 ) o~ '\ﬂ S 478|226 (B)

35 trifluoroacetate




"A139" \

"A140"  *HO---// 464 2.25 (B)

it HO--/ 112N---.7.--7--NH O trifluoroacetate 478 2.27 (B)
[----7100 B2N trifl uoroacetate

o trifluoroacetate 450 2.24 (B)

"A141" H'N.,...... NHNN BNO.,..-
WD 2008/ 14598FBAEH2008/ 003550 - 103 - "Al42" H 519 2.Acti(B2oos®o3sso
0 a -81-
— S— 0__/
H \__ O H_«
"A48" ___\/'J Y 0 464 | 224 (B)
5 .
trifluoroacetate
H \ H o
"A4G" N Ny O N 437 |2.38 (B)
o' L@ j};
10
(_ T u 1" \.—-. O H
C A50 J N~ ”“(O 451 | 2.58 (B)
—5 o)
15 =
A" N NS0 H o/ 6
/oJ" { d jg 465 2.66 (B)
20 wABD" H \_J~o A \«OJ
- 451 2.42 (B)
n [1] H \ H O\/
. A53 N Ny O N 465  |2.47 (B
C 2 ~Y 'L@ ( 47 (B)
HO
30

35




trifluoroacetate "Al43" H 505 (M+H) 2.20 (B) oa .y
trifluoroacetate "Al44" 11 NO jO 40 1-gi trifluoroacetate 505

2.21 (B) "Al4aq 1---(c O aiti I M 140 trifluoroacetgé%Eézjag/ %/sHéI&D
2.18(8) "A%G’Tb"s”‘ﬁ% 2.22 (B) . 8

Preparation of ethyl [3-(3-{4-I(4-tert-butoxycarbonviaminobutyl-

carbamoyhmethyliphenvl}-6-oxo-6H-pyridazin-1-vimethylphenyl]-
carbamate ("A54")

H
HO - ° N

10 1
: o
15 % llA54ll

120 mg (0.295 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-
20 dihydropyridazin-3-yflphenylacetic acid are suspended in 2 ml of DMF, and
68 ul (0.354 mmol) of N-tert-butyloxycarbonyl-1,4-diaminobutane, 66 pl
(0.59 mmol) of 4-methylmorpholine, 41 mg (0.3 mmol) of 1-hydroxybenzo-
triazole and 114 (0.58 mmol) of N-(3-dimethylaminopropyf)-N"-ethylcarbo-
( diimide hydrochloride are added. The reaction mixture is stirred at room

25 temperature for 24 h and purified by means of preparative HPLC.

Yield: 58 mg of "A54" as white solid; ES| 600 (M+Na); Rt. = 2.87 min
(method B).

30
The following compounds are prepared analogously:

35

O

()



L o] trifluoroacetate "A147" 450 2.18 (B) a -
a trifluoroacetate WO 2008/ 145243PCT/ EP2008/ 003550 - 104 - "A148"

464 2.19 (B&( a -
O 2008/145243 PCT/EP2008/003550
-83-
No. Structure and/or name ESl HPLC
3 MO~ v
A \ o H 572
5 AB5 ~ % N~
9\0 X ~(0 (M+Na) 2.79 (B)
H ——
O i
131 n 0 ~
AL6 © 506 | 2.25(B)
10
C
"A57" 407 | 2.39(B)
15
O
"A5E" /J Y 'Ld 478 |2.22(B)
20
"A5Q" 492 2.24 (B)
[/
C’ 25 triffluoroacetate
30

35



trifluoroacetate 411 "A149" o O NHNH trifluoroacetate 0 462 2.17

(B) "A150" o . Orm....NHNIik..)Htrifluoroacetate 0 476 2.19 (B)
"A151" osi %o N JAN* N HN I trifluoroacetate 0 450 2.17(B) "Al152" o
N . HtrifWwomoesaesi4ate 0-\ 464 2. 19(B) WO PCT/EP2008/003550
2008/ 145243PCDEP2008/ 003550 - 105 - _84 -

Preparation of ethyl {3-(3-{4-[(4-feri-butoxycarbonylaminobutyl-

carbamoylimethyllphenyl}-6-oxo-6H-pyridazin-1-yimethyl)yphenyl]-
carbamate ("A860")

5 \l/ )
HO%O —_— IN\ME%O
o e e

0.5 mmol of 3-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-dihydropyri-

10

dazin-3-ylJphenylacetic acid are suspended in 2 ml of DMF, and 0.6 mmol

of N-fert-butyloxycarbonyl-1,4-diaminobutane, 1 mmol of 4-methyimorpho-

15 line, 70 mg (0.5 mmol) of 1-hydroxybenzotriazole and 1 mmol of N-(3-
dimethylaminopropyl)-N"-ethylcarbodiimide hydrochloride are added. The
reaction mixture is stirred at room temperature for 24 h and purified by

means of preparative HPLC.

20 Yield: 117 mg of "AB0" as white solid; ESI 579; Rt. = 2.92 min (method B).

The following compounds are prepared analogously:

q No. Structure and/or name ESI HPLC

25
HN/\/\Ni/@\]/l
H i
||A61 u OJ\ N_\

=
N So 564 2.90 (B)
30 N, O._~
oy
H
>y >
H |
"AGD" O N\N o 550 2.84 (B)

35 N_o_
o'y

O

)



"A153" O* NNH* Htrifluoroacetate 490 2.22 (B) "Al54"

\.

1,4

H o* NNH* Htrifluoroacetate 0-N 478 (MtH) 2.22 (B) "A155" 112N
Hr CIP trifluoroacetate NO H 464 (MtH) 2.19 (B) "Al56" . ONH
trifl uoroac¥pares8s2450 2. 19 (B) "Al57" --ri N SO trifl yeraaseisabese
447 _85.-
"A63"
! 507 | 2.30(B)
S o}
trifluoroacetate
N0
o
/ N~ _ /E
nA64;; —N H N
10 NN N t 492 | 2.28(B)
v trifluoroacetate
( = >
m
e AB5" \f"f’ Wi 418 1227 ®)
H 07\
tnfluoroacetate
H
OL\_H =0 H—(O_/
AB6' N—N ﬁ’ Y 465 |2.44 (B)
20 o
HO - H O
n fl / 0
AG7 - NN j _ﬁo 465 | 2.47 (B)
, [s)
G
"ABS8" 485 2.57 (B)
30 nARGH 0
ABY H, NN é‘—% 407 | 2.44 (B)
o
IIATOII
a5 479 262 (B)




WO 2008/ 145243PCT/ EP20081003550 - 106 - "A158" ./ * N HN,NH iO0--N
trifluoroacetate 461 "A159" ..40 NHEpi,"--"sei*

trifluoroa 61 "A160" H, ,2"iN.-. o 110 NO N
hydr ochi oo B 40) (B) "A161" TH2N-,...""---.yNH oPEH BN

hydrochl oride 436 2.24 (8) - 86 -

QL
H
"ATT" | po SN SN Nj\ 478 1246 (B)
I S
5 HO=\ ( )=o 1—:_{’—/
AT - N_\—d Y 451|260 (B)
Q

10
Preparation of ethyl {3-[3-(4-aminomethylpheny)-6-oxo-6H-pyridazin-1-
- yimethyllphenylicarbamate ("A73") CJ
15 N H,N
I EN "A73"
| ~ N O
N., H
N__O
k@ T " o
20 o
26 mmol of ethyl {3-[6-0x0-3-(4-cyanophenyl)-6H-pyridazin-1-yimethyl]-
_ phenyl}carbamate are dissolved in 300 ml of methanolic ammonia solu-
(~ 25 tion (10%), 4 g of Raney Ni are added, and the mixture is hydrogenated ( %

at room temperature for 16 h under a hydrogen atmosphere (5 bar). The
catalyst is separated off, rinsed with methano!, and the filtrate is evapo-

rated.

30 Yield: 9.3 g of "A73"; ESI 379; Rt.= 2.13 min (method B). The substance is
reacted further without further purification.

An analogous procedure gives the compound ethyl {3-[3-(3-aminomethyl-

phenyl)-6-oxo-6H-pyridazin-1 -yimethyllphenyllcarbamate ("A74")
35



"Al62" ON O Htrifluoroacetate 422 2.21 (B) WO

2008/ 145243PCT/ EP20081003550 - 107 - Preparation of ethyl
(343-14-(5-nethyl-1, 2, 4- oxadi azol - 3- yhpheny11- 6-

0x0- 6H- pyr iWazbes/isys net hyl | phenyhcarbamate ("Al 63") 5&&%%;0@350
1. IN- Hydr oxy- 4- ( 6- oxo- 1, 6- di hydr opyri dazg - 3-yhbenzam di ne 10

36 g (0.183 nol) of 4- (6 oxo- 1, 6- di hydr opyri dazi n- 3- yl)benzonitrile
and 59.4 g (0.56 nol) of potassium carbonate are dissolved in 1 | of
nmet ha- 15nol and 44 nl of water, and 38.1 9(0.55 nol) of

hydr oxyl ammoni um chl ori de are added. The reactifon nixture is refluxed
for 15 h. After cooling, t thAMAL J s _%‘? led off, 100 nl of

wat er are added, and the m e dyat roomterrperature for 1
h. The suspension was fiHN—20tered ction, and the precipitate
was dried in vacuo. Yield: 38 g of yel i sh sol i daygn

1. 26- 14-45- Methyl-1 2, 4- oxadi azol - 3-yl ) phenyl | - 2H- pyri dazi n- 3- one 25
38.1 g (0.165 nol) of N hydroxy-4-(6-o0xo-1, 6-di hydropyridazin 3- yI)-
benzam di ne anss| ek 0

acetic anhydri de%g?gﬁgdezejgir ﬂw+3§9${éﬂé)gt/§)oﬁﬁ§n%)ﬁgtﬁa@§b?§3 %E 55@”@% 120C
for 3524 h. THatheukiusiher pyrifinsiioaquent |y al | owed to cool to room
tenperature, WO 2008/ 145243PCT/ EP2008/ 003550 - 108 - and the
precipitate formed is filtered off with suction, washed with a little

acetic a]@| d apgdestragsh i bﬂetﬁ@ﬁ')@QS -(fLjed chi@larrﬁncgac%ﬁvié?ﬁfngﬁnéﬂ’ilvhgherﬁrﬁl
I¢:

255. 1

6 (5 met hyl : SNAEL EELS, )y pstei (A" h- 3- one and 117
n'gto 55 nmol) of et hyI (3 chI ororret hyI 20 phenyl)carbamate are
dissolved in 1 mM of DW, 163 ng (0.5 mmol) of caesium carbonate are
added, and the m xture is stirred at roomt?ﬁ\erature for 15 h. 15 m

of water are & the reaction m xt recipitate formed is
filteredSoff wth washed wi t.h ed in vacuo.

The residue is boiled th i sopropanol aRd, after O filtered,
washed with isopr opanoIN\ﬂ oMIBE and dried. Yield: 139 Ing of "A163"
as colourless crystals, 43%. 30 “N

\ér ~ "A75" \\@N\f’
!/

61 mg (0.52 mmol) of N-acetylglycine are suspended in 2 ml of DMF,
106 pt (0.85 mmol} of 4-methylmorpholine, 66 mg (0.47 mmol) of 1-

t - hydroxybenzotriazole and 184 mg (0.95 mmaol) of N-(3-dimethylamino-
propyl)-N"-ethylcarbodiimide hydrochloride are added. The reaction
mixture is stirred at room temperature for 10 min, 180 mg (0.48 mmol)
of ethyl {3-[3-(4-am inomethylphenyl)-8-oxo-6H-pyridazin-1-ylmethyl]-
phenyllcarbamate are subsequently added, and the mixture is stirred at

30 room temperature for 24 h.

i 0

20

The reaction mixture was purified by means of preparative HPLC.

Yield: 57.9 mg of "A75" white solid: ESI 478; Rt. = 2.41 min (method A).

"H-NMR (de-DMSO): & [ppm] = 9.585 (1M, s), 8.374 (1H, 1), 8.108 (1H, s)
35 8.053 (1H, d), 7.838 (2H, d), 7.469 (1H, s), 7.34-7.42 (3H, m), 7.231 (1H,



WD 2008/ 145243PCT/ EP2008/ 003550 -

109 - Preparation of

(34345- ( 2- net hoxyet hoxynet hyl ) -1, 2, 4- oxadi azol - 3-
4- 6- 0x0- 6H pyri dazi ne- 1- net hyl | phenyl ) carbamate ("A164")
1, Precur soM€ 2008/145243
1. 1Et hyl 1. 3- ( 3- cyano- 6- oxo- 6H pyri dazi ngg-yl net hyl ) phenyl | - carbamate

10

Under a nitrogen atnosphere,

1 g ( 83 mol) of

et hyl

PCT/EP2008/003550

6- oxo- 1, 6-di hydr opyri dazi ne-3-carbonitrile (prepared in accordance

with WO 2002/
mmol ) of ethy

D P TRHE 85 E B o 2R o o Arazbc2n,

2.4 9

4 ipt st a5, *

mol ) of tri pBemypizesehi ﬂgﬁ@.(:ﬂ-ilagjgﬁgqﬁt.gﬁ?t)m (12.4 mol ) of diethyl
azodi carboxyl ate i s added dropwi se to this suspension at 2-10C with

i ce-cooling. The suspension is stirred at

bRl gkEpefirs

The suspensi OBy,

roomtenpera
the filte

IS RIEPBE A AlaaH

ture for 15 h.

C, 25 due is washed

wi th di &l orone o dryness, taken up
in ethyl acetate, and the organic phase is extracted with 1N NC and
saturated sodi um hydrogencarbortate solution. The organi c phase is
subsequent |y drNed [over sodi uRrsatlifeddi/anfagEapor ated To gEyNesSHpLe
30Product weight: 2.2 g of pale-brown solid; ESI 299; R. = 2/54 mn
(rmethod B). - WD 2008/ 145243PCT/ EP2008/ 003550 - 110 - 1{ 2Et hyl
{ 343- ( N- hydr oxycarhamidovi)—6—exeo—eHpy+ridaz-h—I-4
met hyl | gRenyf| car bdnat e 10 1 g (3.35 nmol), of hyil
[ 3- (3- cyano- 6 oxo- GH- pyri dayi nﬁw% phesayl | carlbamat e and 1. 1f7
g¢( 16.8 mmol|) "Aie"hydr | a ni chl w+N de e suspended;q4n :-§Q8r(j\)
of ethanol, and 2.3 ni§ (678 ) of tri m ne arle added] The C)
reaction mxture i§ stithed at roomtenperature for 1548 h. The
reaction m xtjure_ is evapo‘?at ed to dryness and dried in vacuo. {The
substangg}ni s reacted further w thout further purifrcat|ion. Prgduct:
pal e-brdwn so i d, ESI 332; thneﬂ@-/s)_ 202. |30 200
ng (0.6 mol)| d¥7&thyl K N N— Y 489 | 2.43 (A)
{343- (N- hydr gxycar E 1ft 6- oxo- 6H- Py zi n- 1-yl met hyl i phenyl | cla
rbamate, 82 pl(0.72 rrﬁ'ﬁ'N) of 3, 6-di oxahepta=noic acid, 101 ng (0. 72
mol ) of 1-hydroxybenzotriazol e and 140 ng 35(0. 72 gl ) of
N- ( 3-di net hyljlam nopropyl) -1 V'-et cabodi i m de dro-| chlori ¢ge are
suspendgg in L%gg. of di chRgr e hatie’ ‘f%xture is_ WD
2008/ 145243PQT/ EF2008/ 003/558_;1 1 ' N al room t éhper afdf &N
for 15 h. Thg reaction mixture i s evaporat o drynegs, watef is
added, the adueous|ph&e?is extracted with 3 x with ethyl acetate,
dried over sqdium sul'fate and evaporated—to dryness, therestfue—+s
taken up in 10 mM of xylene an - b.—/The reactipn
mxture i s efap@gaied to Yy NESY nmeang of, by qf B
pr(epar apkve HP grg Yi iy LZOHNg O i Pe solji d;48£SI Tﬁ%@fp‘) (
Rt. = 2.54 m{n (nmetho The followng C und i s obtained '
anal ogously HNe—Structure and/ar _nane FES|
: . y o~
1" < N \ ° _<
ABD" ),} H NN (j ° 464 | 2.31(A)
30
triflucroacetate
— o
H
"AB1" o}.ﬂ’ O <}4—n4> :j‘_&o 451 | 2.54 (A)
/
35




HPLC " A165" ,.

"% N 454 2.11 (B)

Preparati on of ethyl
f3-(3-14. 45- ( 2- met hoxyet hoxynet hyl ) -1, 2, 4- oxadi azol 3- Yl Thhenyl | - 6- oxo0
- 6H pyr i dazwo-2008yksoes hy Ophenyl i car banate ("Al

(343- 14- (N- hydr oxycar bam m doy! )phenyll
| phenyl ) carbamate 30 WD 20081145243l

(13.4 mmol ) of ethyl

SH -

- i1 kal

trifl uoroacetate

66") 1.Pr wrmgos/oégknyl

; 0X0- 6H- pyri dazi n-1 -yl met hyl
P2008/ 003550 -112- 5 ¢

{313-(4-cyanophenyl) - 6- 0x0- 6H pyri dazi n-1-yl met hyl ] phenyl | car banat e
and 4.6 g (67 {mmol) of h dr rham‘mnl um chloride arge syspended in 30
m of ethanol ; and i et hyh m ne are added.
The reaction m../x_\wra |rred a re for 48 h. [The
reaction mxtyre-fs evaporat ed to drynes dried in|vatth. BEH(S
acetate is added to|the substance, the resi tce is filtered offf with
suction @nd dried ip vacuo. The tﬁmhﬁ-badﬂﬁgtel S react ed further thout
further purifircationm ToPrgd —4—g-of—whi-te—-sott+ei—ESH4608—R-
2.13 min (method B)| 2.0 1) of gthyl
(3-{344- (N hydr oxycar bam H
0X0- 6H- pyri dagztAga: yl 50 ®1(0. 44 1)
3, 6- 25di oxaheptanoj c acid, 62 ng (0.44 f A7 2?56(8)
1- hydr oxybenzptri azple and 86 ng (0.44 mmol)
N- ( 3- di mex hyl pni nopr opy1) - N et hyiliftardaditaei de hydrochl ori de are
suspended in b m of di chlqrgpethane, and the mxture s stiTred at
ream tenperature for 15 h. )Fte rega i xtune os/evaporated 30 to
dryness, wat el asqadded, e ague Qhage0i s ract ed h :2%5?.3)”‘
ethyl acetate, drigd V& sodi umsul f A& a vaPorat ed to dryfess.
The residue ijs takgn up in 10 m of xyl ene refluxed for 1% h. The
reacti on m xtpre—+s—evaporated—to—dryness—andpurified by neans of
pr epar afibve 35HPLC. V\%j sollid; ESI {506;
Rt. =2.93 nmn,[( 2008/ Q03550 - |113 -
1H NMR (c15- ; ( . 0% 8. 18 |(5H37m) | 2:2848)
(1H, b), 7.395 (1H,; d), 7.244 (11 1, b) (1H, d)|, 6.986{(1H,
d), 5.309 (2H,_s). 14.921 (2H, s), 4.095 (2H~q), 3.746 (2H, m, 3.523
(2H, m, 3.260 (3H, 1. 215)(3H The foll ow ng donpounds are
obt ai ned_analjogouslly gg /jsl}u /o @ama HPLC "A167" -
N-- 20 86" 3( 805 | 2.50 (B)
N/\O‘\(I
, }H ) H o
C 05 "AB7" O \\Q B 518 | 234 (B)
trifluoroacetate
VQI’\”(
30 "A88" 564 | 2.80(B)
N
H
— H 9]
Q) o
meer | _ ¢\ N \_d N\ | s19 2190
35
trifluoroacetate




* 560 3.40 (B)
" AL69"

3. 10( B)

2008/ 145243PCT/ EP2008/ 003550 -
(3-{5-oxo- 3YQ 300

"A168" -NNHO N. 2 N-"c HO--- \ 547
9-- H * P HO ---\ 561 3.23 (B) -N WO
114 - Preparation of ethyl
%438%%- 4 5-di hydro- 1, 2, 4- oxadi azol - 3-  PCT/EP2008/003550
vOPhenyl | - 6H pyri dazi n-1-yl met hyl | Phenylg))car bamate ("A170") 5 10 O

500 ny (1.23 mol) of ethyl

(3-{344- (N hydroxycar bam m doyl ) phenyl] - 6-

150x0- 6H pyr i gazrn==—ytrethypheny)carbanate—-are di-ssolved in 20
of DMF, and 300 pi pf pyridige are A \L2 pl:l 35 ol ) of] ethyl
chl orof ormatejare subseque/&t_‘zymad algo Sp |o is stirfred at
100C for 24 h &%g g of 1 CcH and wat er s ol the reaction
m xture. The poBaPch i s HNaporated to drynes cet%lee i|€-30 (B)
added, and the mxture is/extracted with water. The organi ¢ phase is
dri ed over sodium sjul fate, evaporat ed to dryness and purified by
means of preparativie HPLC. i el difluprogeetater A170" as pal e- yel | qw
solid; ESI 434; R .| = 2.65 mn 25( ho )0319‘(
"AQ1" Q} '\_d 504 | 2.31(B)
10 trifluoroacetate
o / 0
(A ﬁ \N,N
"Ag2" \N/\/\g’ 492 | 2.24 (B)
15 )
trifluoroacetate
The follawing compounds are prepared analogously using ethyt {3-[3-(3-
aminomethylphenyl)«S—oxo-GH—pyridazin-1-ylmethyi]phenyl}carbamate
20
No. Structure and/or name ESI HPLC
( H
25 Q = 7
"AQ3Y >\_N O = 478 | 2.42
H N—N j z (M+H) [(Meth. A)
H
O ..—.. O
" L1] H
30 A94 ob—@o 'j<0 514 {251 (A)
\_/ N K

35
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WO 2008/ 145243PCT/ EP2008/ 003550 - 115 - Preparation of ethyl

.1343- (4-ffbi s(1H i m dazol - 2-yl net hyl ) am nol net hyl | phenv1l) - 6- oxo- 6H p
yridazin-1-yl met hyl | phenyl karbamate (' A171") 180 ng (0. 48
mol ) of et Wyi2008/145243 _ _ PCT/EP2008/003550
1343- (4- am nonet hyl phenyl) - 6- oxo- 6H- pyri gq'sgam n-1 -yl met hyl ] phenyl } car
bamate and 55 ng (0.57 mmol ) of im dazol e-2- carboxal dehyde are
dissolved in 2 mM of DWW in a 100 m flask under a nitrogen

at nosphere, c ed..tg about 5-10C, and 159 ng (0.713 mol) of sodium

tri sacet oxyborjohydri de are added, and the m xture is stijrred a

20room tenpergture for 15. 7/ ther 90 ng (0.42 mmol) of sodiumtri-
acet oxyborohycri,/gg ane ad%ﬁ} 1 i irged at {room
tenperature fagr Tulther 24 h. Tk ure is|puwdefi p2dobiA)
means of prepgrative|l-PLC. 25Yi el trifl uoropcetate

as yel l ogv solijd; ESI |539; R: = 2.2;5 mn . The¢ conpound 30
WO 2008/ 14524 3RCT/LER2008/ 003550 -116- 0 11-<j10 O NN HO

trifluoroacetate is obtained anglogously. "Al71a" as Preparatjon of
et hyl (346-0x0¢-344-( . : ridazin-1-

Yl net hyl | phenybtkggia : @ G : ~X7 mmol) eft

{343- (4-cyanophenyl) Nz t hyt ] phe 1y|4iééar bgﬁn(&

are suspended|in 3 m of toluene, 52 ng (O | )Nof spdi um azi de
and 110 1y (0} 8ol ) of triethylamoni um chlofide are_added. {The
m xture is stf{rred at 100C for Z{4 the reaction 25m xture is
su(b equent |y avaporaWt ed and pur{ fi pd ans olf1 eparptiveO {HPLC.
Yi &?d: 17 ng Of"AYRL72" as ;

, . = 2§ 54,41
B a8

(method B). 30 WO 2008/ 14%2 CT/ EF S =g - @17 -1 Prepas
of et hyl
(346- 0x0- 344- (4-pyryiolidin-1-yl phenyl )t hi azol=2-y11- 6Howi dazi n-1-yl ne

t hyl | phéfyl ) ciar banatle (' "Al
13- ( 6- oxo- 3-thi ocar ganoy1-
200 ng (0. 67 f ethyl

myl ), d o
[ 3- (3-cyano- 6- 0R8S6H- pyri daz Ryl ) - enyl | car hansuge %233 (A
di ssolved in:1 m off DV, g 219 nmg (2 of

trifluoroacetate

IEAQQ'II _0 0 \ 0 ;‘
( H
C 25 {" _ e

A100" - o }q 0 ;:_{O 465 2.59 (B)

HO H
30 ;{ — 8]
" " H
A101 O_zi::>—<£:ﬁ>=o TEQ 437 | 2.44 (B)

35

1. Precursor: 5 Ethyl
dazi n=l-yl rrehyl phenyl|l car bamat e

20

451 | 2.62 (B)




15 di et hyl anmoni um chl ori de and 165 ng (2 mol) of sodi um suffide
hydrate are added. The yell ow suspension is stirred at 55C for 2
y@%&r are added to the reaction

hour s.
preC|p|tate |s
in vacuo.

ered off with suction,
The substance is reacted furt®8r without further

m xture

washed with V\B‘FE{FP ZIA%i00835P ed

purification. 20 Yield: 104 ng, yellow crystals, ESI 333; Rt. = 2.42
mn (method B). 104 ng (0. 31 mml) of ethyl

[ 3- (6- ox0- 3-t hi ocar bamoy1- 6 pyri dazin=i=yt=

met hyl ) phenyUcar banmat e are sus ded in2n of tOFl, and 100 ng
35(0.37 mml )| of a-brono-4-{1- acet enone are added. The
WO 2008/ 14524B3R§A¢-#H2008/ 00 e att | xturie |4$ sti rzgse(g
at 80C for 15| h. The preC|p|tateforme3 ed of fl w '11 i ?1
and washed wifh ethanol and dried in vacuo. Yielid: 72 ng of
"AL73" & yel|ow crystal's; ESl 5@@ucRiacetatd- 33 M n (method 5B).
Prepar ati on of—ettyt

{ 3F6- oxo0- 3- (4} pyri di|n- 4- yIthl agol - 2-yl1) - 6H pyr|%§2| n- 1-

vl met hyl | phenyl | car amat & A FOQ_gyH 0 mml ) of ethyl
[3' ( 6- oxo- 3-t |hi&tes" barmy }q | - i 478 8 (B)
20met hyl )phenP/I]cartamate are sus of “"Et OH, and :Lsf ny
(0. 36 ') of 2-brgno-1-(4-pyridinyl)et hanone hydr obr gm de afje
added. e reaction|m xture is stifiupepcatat80C for 15 h.| The
precipitate flormed ijs filterdd off wth suction and washed W (T

etthanol and dried i vacuo e\ 25crude productol s puriffied by neans
of prepar ative, HPLC} Yiel d: Wwhite sdlid; EBl 434;
Rt. = 2. 31 minAWi'hod B). 1 AR pppn] = |9. €G3 { 21 (B)],
878883(3H m, 8.293 (2HANH), 8.229 4 7.450((1H, b}, 7.416
(1H, d) 7268(1H, t), 7.226(1H d), 6.9 , d), 5.304 (2H, s),
4.102 (%1'5—! —1.223 (3H_t)."30 WD 2008/ 145243PCT/ EP2008/ 008550
-119-  Pr epar ation of o H

4-11- (1Hi ndazol - 5- yl net hyl_ﬁ\-_%ox- di hvdr oayro dazi - 3-

vl |- N (3-pi parigdioa= 1- yl propyl ) be @

1. Precu
. ?'g Zi n- 3- Af@ 1%‘8?&8)

152.5 g ( 11./6 mmol ) of 4-(6-oxo-
acid are suspended iin 30 m of DI\/F and 2 nmol
3- pi per2gi nopropylamne, 3.9 m_(34.7 muol) 4- met hyl rmr phol i ne,

2 g (23.1 mmol) of 1-hydroxyfenzotriazole and 4.5 g ¢ (23. 1{ rmol)
of N-(3-dinethyl am ho- 20prd—9€)e- K- et hyl car bodi i m de hydrochl pri de
are added, and the ﬁxturfabs $it roomteayrperat fire for| 15 h.
The reaction|m ieis e or at ¢ hyl acetate Is
added, the mxmpg s extfacted @ gat ir at ed sc?grgurr 2.24(B)
hydr ogencar bgonat e spl uti on and sat ur at ed | ori de sol ution and
dried a¥er so¢diumsulfate and evaporated to dryness. (€ 25 Yield:
400 ng, ESI 341; Rt|= 1.69 nin (tiéedrodedspte 2. 30 35 TA 75" WD
2008/ 145243PCT/ EP2038/0/§ 50 -4120 - Under a nitmogen atmmospt ;
ng (0.11 nmol|) of H-:i/N
4- (6-oxo0-1, 644 35? ppyr eazi n- r| i—é-y propyl | benzam
de are suspend@ 1'm of THF! S ( )1 of506 |2.35(B)
(1Hi ndazol - 5-yl ) net hanol and 88 v 0 4 of triphenyphosphi ne
are add¥d. 53 p1(0.p4 nmol ) of gb'l’ lgé %qé%dl car boxyl at ¢ was added

dropwi se to {

hico. .ol
nr o S U

1 ce-cooling

nncl on ::1’ M

The s

was stirred

evaporated a
"AL75" trifl
B). The foll

At
nd puriffi

I oa paget
DW Ng Clo

rooni

exanpl %% No

P\/ TIT

I e

nds are obt

m xt urje was

spensi on

erature %r 15 h. The reaction| m
}Q@a{k eparative HPLC. b.4 ny |of
ate: are~obt ai‘heg {71, RJ = 1821
B0 tp tille

g Jeote)

N



Structure and/ or nane ES1 HPLC "Al176" |4, Ntit N trifluoroacetate

HO0"--N 431 "A177" 21IN.,..,ONNHF trifluoroacetate 0 472 2.34
(B) "A178" ... .1l NO NH 358 WD 2008/ 145243PCT/ EP2008/ 003550 -
121 - "AL7902088/@843ni * o trifluoroacetate 487 "Al80"pcivep2dbsicoddse
trifluoroacetate 490 "A181" -93-
Ol - uf
"A109" e O ;: z 518 |2.36 (B)
5
trifluoroacetate
H
~ 23 - P
== H
&) A\ "(
"A110" N— E 504 | 2.36 (B)
10
N trifluoroacetate
C
15 Preparation of ethyl {3-[3-(3-aminophenyl)-8-oxo-8H-pyridazin-1 ~yl-
methyllphenyiicarbamate (intermediate "13")
e
20  ON o o N
N e
No oo
N._.O
o !

(C- 25 19 (2.5 mmol) of ethyt {3-3-(3-nitropheny!)-6-oxo-6H-pyridazin-1-yl-
methyllphenyllcarbamate are disscived in 10 ml of THF, 1 g of Raney
nickel is added, and the mixture is hydrogenated at room temperature
for 6 h under a hydrogen atmosphere. The reaction mixture is filtered,

30 the filter residue is rinsed with THF, and the filtrate is evaporated to dry-

ness.

Yield: 950 mg of "13" as yellowish oil; ESI 365; Rt.= 2.19 min.

35




*N NH--Ntrifluoroacetate 418 "A182" . |,/ N.. v, N *
H o 469 trifluoroacetate "A183" NOH HO* ? H2N

trifl uoroaﬁ%ﬁﬁ "Al84" U? 110 p---NO H "A185" NO  NA4111
? --- ' Bﬁ ?;Q;? rifluoroacetate WO PCT/EP2008/003550

2008/ 145243PCT/ EP2008/ 003550 - 122 - *2486" SI No . .H
trifluoroacetate

An analogous procedure gives the intermediate ethyl {3-[3-(4-amino-
phenyl)-6-oxo-8H-pyridazin-1-ylmethyllphenyl}carbamate ("14"); ESI
365; Rt. = 2.19 min.

5
Preparation of ethyl {3-{3-[3-(4-tert-butoxycarbonylaminobutyrylamino)-
phenvyll-6-oxa-6H-pyridazin-1-yimethvl}phenvl)carbamate ("A111")
y o
LY SN >|\

=
)

15 >I\j\ ) NGO
N 2 N 1 t
- A111
Nio/\
H
20
138 mg (0.68 mmol) of 4-(fert-butoxycarbonylamino)butyric acid are
suspended in 2 mi of DMF, 138 i (1.23 mmol) of 4-methyimorpholine,
( 86 mg (0.617 mmol) of 1-hydroxybenzotriazole and 239 mg (1.23 mmol)

25 of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride are
added. The reaction mixture is stirred at room temperature for 10 min,
274 mg (0.62 mmol) of ethy! {3-[3-(3-aminophenyl)-6-oxo-6H-pyridazin-
1-yimethyllphenyllcarbamate are subsequently added, and the mixture
30 is stirred at room temperature for 24 h.

The reaction mixture is purified by means of preparative HPLC.
Yield: 108 mg of "A111" as white solid; ESI 550: Rt. = 2.98 min {method
B).

35
The following compounds are prepared analogously:

NO
H

()



Phar macol ogi cal
Conmpound No.

* W Wogeort

"A13"
A "A21"

¢

10

15

20

25

30

35

data Met kinase inhibitions (enzyne assay) Table 1

IC50 A A "A4" A A A A A"Al 0" A"AI" A"A2" A
A "Al6" A "A17" A "A18" A "A19" A "A20"
45243PCT/ EP2008/ 003550 - 123 - " AXZT/EP2608/003550
95 .-
No. Structure and/or name ES| HMPLC
0
0. 'l:l[ ﬁ : N.
N’
Af12" >r \{IDI/ \/\g/ j\ 536 2.96 (B)
NT o7
H
S o
T M O;\N/W‘I/II;'f \N’N
A113 I ] 522 |2.93(B)
0
NJLO/\‘
H
H Ap©
\?/\er \N’N
n " O
A114 j\ 450 | 2.26 (B)
N7 o7
H
triffucroacetate
s)
- \/\n/ N
t 1 O
A115 E) j\ 464 |2.28(B)
N
H
friffucroacetate
o
B
/\/Y \N,N
[} g O
A118 gj )it 478 |2.30 (B)
N7 07T
H
trifluoroacetate

The following compounds are prepared analogously using ethyl {3-[3-(4-

aminophenyl)-6-oxo-6H-pyridazin-1 ~yimethyllphenyl}carbamate:



A "A23" A "A24" A "A25" A "A26" A "A27" A "A28" A "A38" "A42"
A "A43" A "A44" A "AA5" A "A4A6" A "A4A7" A "A48" A "A49" A

"A50" A "A51" A "A52" A "A53" A "A54" A "A55" A "A56" "A57"
"NODT " ML WO 20087145243 PCT/EP2008/003550
-96 -
No. Structure and/or name ESi HPLC
PN
\N,N
° "A117" j\o,ﬁ\N,\/ﬁ\N 536
7 1
N O
H
PN
N
10 "A118" o) !ﬁl\/ﬁ " 522
| TN 1
( o1 o O
PN
= N
: SSen
" " o~
A118 H j 450
N O
H
trifluoroacetate
o
20 /@/E/\f
\N,N
" i ~ /\i
A120 r’i H E:L j\ 484
N~ oS
H
trifluorcacetate ’
(2 < )
—
/\iN’Q/QNIYN
"A121"| TN
| I j\ 478
¥
30 trifluoroacetate

35



"AG2" "A63" < "A64" " AG5" " A6G" "AGT" " A68" V\D ) )
2008/ 145243PCT/ EP2008/ 003550 - 124 - "A69" A "A70" A "A71 A "A72

A "A74"  "A75" A "A76" A "A77" A "A78" A "A79" A "AS0" A "A81"
A "A82" A WRGHSS/14348 Agam A "AS5" A "AS6" A PCT/EP2008/003550
-97 -

Preparation of ethyl {3-[3-(3-hydroxymethylpheny!)-6-oxo-6H-pyridazin-
1-yimethyllphenyl}carbamate ("A122"

5 AP
\N,NE nE "A122"
0% “OH ﬁj\o’\

10 2 g (5.1 mmol) of 3-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-di-

] hydropyridazin-3-yllbenzoic acid are suspended in 60 m! of THF, and
(C 12.7 ml (12.7 mmol) of borane/THF complex (1M) are added dropwise
under a nitrogen atmosphere with ice-cooling. The mixture is stirred at
0°C for 15 h. 6 ml of 2N HCI are added to the reaction mixture, which is

then stirred at room temperature for 12 h. The reaction mixture is

15

evaporated, the residue is dissolved in ethyl acetate, dried over sodium
sulfate and evaporated. The product is purified by means of preparative
HPL.C.

Yield: 10.7 mg of "A122" as white solid; ES} 380; Rt. = 2.56 min
(method B).

20

(C Preparation of ethyl { 3-[3-(4-hydroxymethyiphenyl)-8-oxo-8H-pyridazin-

25
1-yimethyllphenylicarbamate ("A123")

) Ygﬁfw\ “Qﬁéut

I|A123I!

35 3g (7.6 mmol) of 4-[1-(3-ethoxycarbonylaminobenzyl)-6-oxo-1,6-di-
hydropyridazin-3-ylJbenzoic acid are suspended in 90 ml of THF , and



"AB7" A "A88"  "A91"  "A92" "A93" A "A94" A "A95" A "A96"
"A9T" A "A98" A "A99" A "ALO0" A "AL01" A "A102" A "AL03" A
"AL04" A WOR0290B824845243PCT/ EP2008/ 003550 - 125 - * AlogCT,EAm%ggg

A "A107"

10

15

20

30

35

A "A108" A "A109" A "Al10"_ @ Al 22" A "A 23"

19.1 ml (19.1 mmol) of borane/THF complex (1M) are added dropwise
under a nitrogen atmosphere with ice-cooling. The mixture is stirred at
0°C for 15 h. 8 ml of 2N HCI are added to the reaction mixture, which is
then stirred at room temperature for 12 h. The reaction mixture is eva-
porated, the residue is dissolved in ethyl acetate, dried over sodijum
suifate and evaporated. The product is purified by means of preparative
HPLC.

Yield: 15.9 mg of "A123" as white solid; ESI 380: Rt. = 2.55 min
(method B).

Preparation of ethyl (3-{3-[4-(2-dimethylaminoethoxymethyiohenyl]-6-
oxo-6H-pyridazin-1-vimethyllphenyl)carbamate ("A124")

fgﬁ S o Vgﬂfm

| "Al124"

100 mg (0.264 mmol) of ethyl {3-[3-(4-hydroxymethylphenyl)-6-oxo-6H-
pyridazin-1-ylmethyllphenyl}carbamate are dissolved in 2 ml of DMF,
93 mg (1.32 mmoal) of sodium hydride in paraffin ol (60%) are added
with cooling, and the mixture is stirred at room temperature for 10 min
under a nitrogen atmosphere. 76 mg (0.53 mmol) of 2-dimethylamino-
ethyi chloride hydrochloride are added, and the mixture is initially stirred
at room temperature for 15 h. 30 ml of water are added to the reaction
solution, the mixture is brought to pH 9 using 2 N NaOH and extracted
with ethyl acetate. The organic phase is evaporated, and the residue is
purified by means of preparative HPLC.

Yield: 6 mg of "A124" trifluoroacetate; ES! 451: Rt. = 2.13 min (method
B).

A



"Al 27"
" A135"
"Al42"
" A155"

"Al 29" A "A130" A "A131" A "A132" A "A133" A "Al34" A

A "A136" A "A137" "A138" "A139" "A140" "Al41" )

"A143" "Al44" "Al45" < | "Al46" "A147" "Al 48

" AWEE008/143243 61" " A163" PCT/EP2008/003550
-99-.

The following compounds are prepared analogously:

No. Structure and/or name ESI HPLC
5
—
NN
"A125" IO ,bj 493 [ 2.14(B)
10 OON llf[{ O/\
rifluoroacetate
== 0
X N
15 "A126" / j\ 465 |2.18 (B)
~NG ﬁ (PN
, trifluoroacetate
"H-NMR (ds-DMSOY): & [ppm] = 9.244 (TH, by, 8.088 (1H, d), 7.860 (2H, d),
20 7.437 (2H, d), 7.393 (1H, 1), 7.322 (1H, b), 7.22-7.29 (2H, 1), 7.104 (1H, d),

5.253 (2H, s), 4.561 (2H, s), 4.025 (2H, ), 3.662 (2H, 1), 3.052 (2H, m),
2.733 (6H, d), 1.801 (2H, m), 1.078 (3H, 1).

PN
‘\N/N
25 "A127" Q(Y j\ 465
\?/\/\0 ﬁ 07N

frifluoroacetate

—~0
30 ) \N,N
"A128" | @/(\f i 451
Mo N o™

trifluoroacetate

35



WD 2008/ 145243PCT/ EP2008/ 003550 - 126 - "A169" "Al71" A "A172" A
1C50:10 nM- 1 p,M=A1p,M-10 p,M=B > 10 M= C The foll ow ng
exanpl es rwloades/ias248edi canents: Exanple Al Injection vi ﬂﬁgﬁome%bon
of 100 g of an active ingredi ent of th ormula I and 5 g of di-
15sodi um hydr ogenphosphate in 3 | of bi (9I stilled water is adjusted to
pH 6.5 using 2 14 hydrochloric acid, sterile filtered, transferred
into injection vials, |yophilised under sterile conditions and seal ed
under steril eP(Enaﬂiatﬁdmufsethﬁe(ahﬁ{@i(@@tﬁimfbuﬂ/!azbrbémﬁv&bﬁlén\ﬁ -egxehacti ve
i ngredient. 2 a L]e 13: oS t rie Lure of 20 g of an
active ingred HEE 2 66\1& soya lecithin and
1400 g of cocoa butter is nelted, poured into noulds and 25al |l owed to
cool . Each suppository contains 20 ng of active ingredient. Exanple
C. Sol uFi on 30A solution is prepared_from1 g of an active ingredient
of the Tormula I, 9.38 g of NaH 28.48 g of Na2HPO4. 12
H20 and 0.1 g of benzal M e |\ m of bidistilled

wat er. The pH is adj ust to 6 andthe sol uti is made up to 11
and sterilised by ir iation. This sol utign caggag used in the form
of eye drops. 35 WO 2008/ 345243PCT/ EP2008{005580 -\427 - Exanple D
O nt nent 500 ng\of an active ingredi® of the fornmula | are
m xed wygh 99.5 g of 5Vaseline under aseptic conditions. Exanple E
Tablets A m xture of 1 kg of active ingredient of the fornula I, 4 kg
of..l actose, 10 1.2 kg of potatoQstgfch, 0.2 kg of talc and 0.1 kg of

n'égnesi um stearate Is pressed iy a vet_'NonI nner to give
tablets in such a way that_D/ggéFHt abl et contlai ns M‘gf active

i ngredient. 15Exanple F; Dfagees Tabl et $ Hpre d anal ogously
to Exanple E and subsequently coat ed in a cogventional manner with a
coati ng1®f sucrose, potato starch,A{%'c, traga20cant h and dye.

Exanple G Capsules C, 25 30 35 2 kg of active ingredient of the
formula | are introduced into hard gel ati ne capsul es in a

ti | 20 f
The active i nu RS0 Pr7atiRnr e (BE i LR FRBBH RSl MiRBR g ™ ©
acti vle i ]Elglr ecﬁ%h@moﬂ)pﬁwyﬂ@ﬂgm BH1pyiridafif- 1I-yla‘fetrliyl}(fbh§hylbda§i§la:ﬂ%teeérel S
terile filte tra i nto ou i sed under
:t gr: | 2@ ondi Sodr%e 'Hd45 g’i&f (gamﬁﬁcﬂ'@‘?ﬁgﬁ%r?Wi%‘iﬁb‘ﬁh‘f'ﬁ}ﬂ%’oa@lﬁﬁ%ﬁmouI e
contains 10 ngeciddad: Therdartoed ehted at\?@omg{pﬁéf{a@%@@@wq{%@ 003550

- 128 - Patent Clains 1. Conpounds of the forrmula I i n which
reaction mixture is evaporated and dried in vacuo.

Yield: 84 mg of "A129" trifluoroacetate as white solid: ESI: 464
Rt. = 2.29 min (method A).

s

25
"H-NMR (dg-DMSOY: & [ppm] = 9.602 (1H, s), 8.605 (1H, 1), 8.150 (1H,
d), 8.007 (2H, d), 7.955 (2H, d), 7.646 (3H, b), 7.497 (2H, d), 7.385 (1H,
d), 7.261 (1H, 1), 7.137 (1H, d), 6.989 (1H, d), 5.307 (2H, s), 4.106 (2H,

" q), 3.317 (2H, m), 2.836 (2H, m), 2.733 (6H, d), 1.594 (4H, m), 1.227

(3H, 1).

35
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Rldenotes Arl or Het, R2denotes Ar2 or Hee, R3 30denotes H or A,
Adenot es unbranched or branched al kyl havi ng 1-10 C atons, in which
1-7 H at onswomyodsigpl aced by F and/or , 35 and/or n r
two CH2 groups may be replaced by O, laahnot es unbrancr}he%%ﬁ%%eﬁsg
branched al kyl ene haying 1-6 C atons, irfWhich 1-7 H atons may be
replaced by F and/or O, and/or in whi ch one or two CH2 groups may be
repl aced by 0, Arldenotes phenyl which is nonosubstituted by

(AKk), I NRZCO B, (AI K),, NR2SOm B, (Al k) qCONBBI, 10Al kSOM\BI T,

(Al k) g0- B, BB. or ) 9B, Ar2denotes phenyl which is
rmnosubstltute §P Pmng CWS@VBHWQ@R@WPWM , Hetdenotes

t hi azol yl, thiren py eyt &z o1 benzo

151, 2, 5- t hi adi azﬁoyl br benzo- S@“% %ﬁ%br NFHEN of whi¢h i HPLC
rmnosubs%i tuted by (A k)gB or Ar2, Het2denotes benzi m dgazol yl,
benzotriazol yl—pyridinyl, indalyl, benzo 1, 3-dioxolyl| indazolyl or
benzo-2,1, 3-thiadiazplyl, . g0 tes piperidinyl,
pi perazinyl, oxadiazplyl, th| h%—nyl pyrrolidijyl,
di hydr ooxadi azql é " pyrl d 1- azabl cycl o[ 2 octapyl, trijazolyl,
mor phol i nyl, i nfs‘g % Hr oi mi dazo&@(et razol yl | 24%Qyr|iZizhip)
pyrimdinyl, pyridaz nyq*z ben2| m dazol yl zotriazol yl, indalyl,

25benzo-¢ 3-di oxol yl| indazolyi ol cb}enzo %él 3-thi adi agol yl, dach of
which is unsubstitutied or nono- THHOTOAERtE™ o "t ot v a- subst it ut dd by A

06{, OH, Hal, B, (CH2), 10B, COOA apd (carbenfl oxygen), 30B,
B'igach, independentlly of o apo ‘ =€ qutI

(AR)gN(R3) 2, | ( wOR3, (Al v ( KO CH2|OR3

(Al k) c, CO- OR3 o}rﬂ%‘% K) R3)2, 35uhere a @. P TRy 4§Pso 820 (B)
repl aced by NCOOA or| N-€(=0) R3, Hal denotes F, , Br or I, denotes
O, 1 or 18, denotes 1, 2, 3 or 4tnfﬂmnmmaia I, 2, 3 orl 4, QAtelleieg
0 or g. and pharnacduticalTy usanl varives; sotvates—salts;
taut omers and stereqi somers Pjerfg ek i ng m xturgs thereof in
all ratios. 2 Conpounds accordi ng @ sel ected fromthe group
No. Structurg @280 name A a Q Aty Ky \ abb N Ay ()
-1'" o-N 3-(4-Met hyl pi pet,azi n I-yI)propyI (3 {54 (5- mat hyl -1, 2, 4-
oxadi azol - 3-yf | pheny13- 6- oxo- 5H pﬁll‘l dazi n- 1-yl net hyl } -

phenyl ) 2@r barat e trifluoroacetate

e FQ}@ &
A133 Nn\——d 436 2.24 (B)

(_ 25 trifluoroacetate

X1
o . g N o™
A134 HZN/YN 436 | 2.20 (B)
(]

trifluoroacetate

2 0
" i H N/\/ﬁ\ 2 ﬂ\/@\ i P
A135 2 QU(’*‘Y ne 450 |2.27(®)

trifluoroacetate
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"A136"

2 o
/\/\'/ o) 'LQ ‘%
H N

triflucroacetate

464

2.25 (B)

"Ao} 37"

10

trifluoroacetate

450

2.23 (B)

“A1 38“
15

H
HZN/\/NI%
N,
N~ ~0 H
o

triflucroacetate

436

2.21(B)

|IA1 39"
20

478

2.27 (B)

( " n
. 25 A140

e

2

Ny’ 0 N
el
H.N

464

2.25 (B)

30 "A141"

trifluoroacetate

450

2.24 (B)
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"A142" C— : \_d 519 |2.11(8)
trifluoroacetate
== H
j>_ { O :}4 =0 j 505
" It N |
A143 ”O N z ey 220 ®
trifluoroacetate
B
HN A ?\
"A144" \/ﬁ\ 505 |2.21(B)
K/N N \N,N
H
triffuoroacetate
q 3.
Ej HN ‘L
"A145" u ad o1 s
N N (M+H) '
H
trifluoroacetate
H L =0 N~
N— 0
"A146" /__/—) o 478 |2.22(B)
H,N
trifluoroacetate
— o’
H \ 0 H—(
"A147" Y ""\_d ° 450 |2.18(B)
H,N
trifluoroacetate
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— H
H A 5 —(O_/
"A148" _/_/' X ”"\d © 464 |2.19 (B)
H,N
trifluoroacetate
O
\N,N
(o}
"A149" 462 2147 (B)
o o
H
N
H
trifluoroacetate
PN
. N'N
o)
"A150" j\ 4786 2.19 (B)
NH N o
HN H
triffluoroacetate
)
~ N
° _
"A151" 450 217 (B
H
HN
I
trifluoroacetate
N0
o \N"N
] 11l N
A152 ///’ H 464 | 2.19(B)
2
triffluoroacetate
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N0
0 \N’N
NH
"A153" ,E 490 2.22(B)
H 07N
N
H
triffuoroacetate
OM
"A154" NH 478 B
i S L
\ﬁ N o\
trifluoroacetate
PPN
4 \N’_N
N 464
A155" | HNT Y i j 2.19 (B)
o} ﬁj\o/\ (M+H)
frifiuoroacetate
PN
H S
"A156" \H/\"/” i 450 | 2.19(B)
© N (SN
triflucroacetate
o}
7
SIS
H AN
||A157H 447
HNT |
0—'
trifluoroacetate
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SYG\
S N,N ﬁj\o A~
"A158" | unT N 461
X1
trifluoroacetate
ool
\N/N ﬁ O/\
"A1538" | HN AN 481
\/\(0—-;l
frifluoroacetate
H O/r\f °
N N
HNT>"Y N
"A160" o é\ ,ﬁ\ 450 12.26(B)
N o
hydrochloride
H A0
H,N N % N
N
"A161" \/\I‘!‘/ é\ 436 2.24 (B
i 24 (B)
N
) hydrochloride
o~ 0
H
2
"At162" E:L j\ 422 2.21(B)
o
triflucroacetate
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Preparation of ethyl (3-{3-[4-(5-methyl-1,2 4-oxadiazol-3-y)pheny!]-6-
oxo-8H-pyridazin-1-yimethyilphenyl)carbamate ("A163")

1. Precursors:

1.1 N-Hydroxy-4-(8-oxo-1,8-dihydropyridazin-3-y}benzamidine

0
o _ NH
2 NH S
N _—
H,N
. |
2
N Ho’N

36 g (0.183 mol) of 4-(6-oxo0-1 ,6-dihydropyridazin-3-yl)benzonitrile and
59.4 g (0.56 mol) of potassium carbonate are dissolved in 1 | of metha-
nol and 44 ml of water, and 38.1 g (0.55 mol) of hydroxylammonium
chloride are added. The reaction mixture is refluxed for 15 h. After
cooling, the methanol is distilled off, 100 ml of water are added, and the
mixture is stirred at room temperature for 1 h. The suspension was fil-

tered with suction, and the precipitate was dried in vacuo.

Yield: 38 g of yeliowish solid.

1.2 6-[4-(5-Methyi-1,2 4-oxadiazol-3-y)phenvl]-2H-pyridazin-3-one

s 0 = o
\N,NH \N/NH
A ———r R
HZN N
R <

38.1 g (0.165 mol) of N-hydroxy-4-(6-oxo-1,6-dihydropyridazin-3-yi)-
benzamidine are suspended in 250 ml of acetic acid, and 250 mi of
acetic anhydride are added. The reaction mixture is stirred at 120°C for
24 h. The mixture is subsequently allowed to cool to room temperature,

PCT/EP2008/003550
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and the precipitate formed is filtered off with suction, washed with a little

acetic acid and dried in vacuo.

Yield: 21.9 g of beige solid; ES| 255.

O
-——QNTJ 1 H
NSO~
S “?\Cﬂf
10 Nl
~ 0
H

. ;W{J

15 |IA163I'I

127 mg (0.5 mmol) of 6-[4-(5-methyl-1,2 4-oxadiazol-3-yl)phenyi}-2H-
pyridazin-3-one and 117 mg (0.55 mmol) of ethyl (3-chloromethyl-
20 phenyl)carbamate are dissolved in 1 ml of DMF, 163 mg (0.5 mmol) of
caesium carbonate are added, and the mixture is stirred at room tem-
perature for 15 h. 15 ml of water are added to the reaction mixture, the
precipitate formed is filtered off with suction, washed with water and
(~ 25 dried in vacuo. The residue is boiled with isopropanol and, after cooling, (

filtered, washed with isopropanol and MTBE and dried.
Yield: 138 mg of "A163" as colourless crystals, ES| 432.
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Preparation of ethyl (3-{3-] 5-(2-methoxyethoxymethyl)-1.2 4-oxadiazol-3-

vil-6-oxo-6H-pyridazing-1-methyliphenyl)carbamate ("A164")

1. Precursors;

1.1 Ethyl [3-(3-cyano-6-ox0-8H-pyridazin-1-yimethyliphenyl]-

carbamate

¢, U B .
_ANAH * Y
NF 0
/f\fo,( 11
%, N
N'// N H 0/\

Under a nitrogen atmosphere, 1 g ( 8.3 mmol) of 6-0x0-1,6-dihydropyri-
dazine-3-carbonitrile (prepared in accordance with WO 2002/079200) is
suspended in 50 mi of THF, and 2.4 g (12.4 mmol) of ethyl (3-hydroxy-
methylphenyl)carbamate and 5 g (12.4 mmol) of triphenyphosphine are
added. 1.95 m! (12.4 mmol) of diethy! azodicarboxylate is added dropwise
to this suspension at 2-10°C with ice-cooling. The suspension is stirred at
room temperature for 15 h. The suspension is filtered, and the filter resi-
due is washed with dichloromethane, the filtrate is evaporated to dryness,
taken up in ethyi acetate, and the organic phase is extracted with 1N HCI
and saturated sodium hydrogencarbonate solution. The organic phase is

subsequently dried over sodium sulfate and evaporated to dryness.
Product weight: 2.2 g of pale-brown solid; ESI 299 : Rt. = 2.54 min
(method B).
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1.2 Ethyl {3-[3-(N-hydroxycarbamimidoyl)-8-oxo-6H-pyridazin-1-yi-

methyllphenyllcarbamate

(o) 2
N N N Il N N°
HO™

1 g (3.35 mmol) of ethyl [3-(3-cyanc-8-oxo-6H-pyridazin-1-yimethyl)-
phenyllcarbamate and 1.17 g ( 16.8 mmol) of hydroxylammonium chloride
are suspended in 150 ml of ethanol, and 2.3 ml (16.8 mmol) of triethyl-
amine are added. The reaction mixture is stirred at room temperature for
48 h. The reaction mixture is evaporated to dryness and dried in vacuo.

The substance is reacted further without further purification.

Product: pale-brown solid, ESI 332; Rt. = 2.08 min (method B).

2.
O
Sedeut oy
H,N S N j’
N~ O +
1N N H /0\/\0
HO™
e
0]
— A
o {
o~ N
—~0 H O

"A164"

200 mg (0.6 mmol) of ethyl {3-[3-(N-hydroxycarbamimidoyl)-8-axo-6H-pyri-
dazin-1-yimethyi]phenyljcarbamate, 82 i (0.72 mmol) of 3,6-dioxahepta-
noic acid, 101 mg (0.72 mmol) of 1-hydroxybenzotriazole and 140 mg
(0.72 mmol) of N-(3-dimethylaminopropyl)-N"-ethylcarbodiimide hydro-
chloride are suspended in 10 ml of dichloromethane, and the mixture is

O
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n A22|l
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stirred at room temperature for 15 h. The reaction mixture is evaporated to

dryness, water is added, the agueous phase is extracted with 3 x with ethyl

acetate, dried over sodium sulfate and evaporated to dryness. The residue
is taken up in 10 ml of xylene and refluxed for 15 h. The reaction mixture is

evaporated to dryness and purified by means of by means of preparative

HPLC.

Yield: 120 mg of "A164" as white salid; ESI 430: Rt. = 2.54 min (method

B).

The following compound is obtained analogously

No. Structure and/or name ESI HPLC
SSeN!
,N\ \N,N NSO
"A165" /=N A 454  [2.11(B)
triflucroacetate

Preparation of ethyl {3-( 3-{4-[5-(2-methoxyethoxymethyl)-1,2 4-oxadiazol-

3-yliphenyl}-6-oxo-6H-pyridazin-1-yimethyhphenyllcarbamate ("A166")

1. Precursor:

Ethyl (343-[4~( N-hydroxycarbamimidoyl)phenyll-6-oxo0-6H-pyridazin-1 -yl-

methyilphenvl)carbamate

o} . 2
< \/@ i N j\ ™~
%, N A~ N~ N~ O
N lrg! 0 H N H
|
Ho
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3 g (13.4 mmol) of ethyl {3-{3-(4-cyanophenyl)-6-oxo-6H-pyridazin-1-yl-
methyilphenylicarbamate and 4.6 g (67 mmol) of hydroxylammonium chlo-
ride are suspended in 300 ml of ethanol, and 9.3 ml (67 mmol) of triethyl-
amine are added. The reaction mixture is stirred at room temperature for
48 h. The reaction mixture is evaporated to dryness and dried in vacuo.
Ethyl acetate is added to the substance, the residue is filtered off with suc-
tion and dried in vacuo. The substance is reacted further without further

purification.

Product: 4 g of white solid; ESI 408; Rt. = 2.13 min (method B).

150 mg (0.6 mmol) of ethy! (3-{3-[4-(N-hydroxycarbamimidoylphenyi]-6-
oxo-68H-pyridazin-1-ylmethyl}phenylicarbamate, 50 pi (0.44 mmol) of 3,6-
dioxaheptanoic acid, 62 mg (0.44 mmol) of 1-hydroxybenzotriazole and
86 mg (0.44 mmol) of N-(3-dimethylaminopropyl)-N -ethylcarbodiimide
hydrochtoride are suspended in 6 mi of dichloromethane, and the mixture
is stirred at room temperature for 15 h. The reaction mixture is evaporated
to dryness, water is added, the aqueous phase is extracted with 3 x with
ethyl acetate, dried over sodium sulfate and evaporated to dryness. The
residue is taken up in 10 mi of xylene and refluxed for 15 h. The reaction
mixture is evaporated to dryness and purified by means of preparative
HPLC.

Yield: 7 mg of "A166" as white solid; ESI 508: Rt. = 2.93 min (method B).

O

)
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9.529 (1H, s), 8.09-8.18 (5H, m), 7.476

(1H, b), 7.395 (1H, d), 7.244 (1H, b), 7.136 (1H, d), 6.986 (1H, d), 5.309
(2H, s), 4.921 (2H, 5), 4.095 (2H, q), 3.746 (2H, m), 3.523 (2H, m), 3.260
(3H, ), 1.215 (3H, t).

The following compounds are obtained analogously

No. Structure and/or name ESI HPLC
- Q
,N\ \N’N\,Q
"A1B7" \\/ }q}N Nj 560 | 3.40 (B)
o\\.(\/) H o\
T N=0
Tabulany
"A168" 2 547 | 3.10(B)
H—(
"A16G" 3\ N/\j_m j 561 | 3.23(B)
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Preparation of ethyl (3-{6-0x0-3-[4-(5-0x0-4.5-dihydro-1,2 4-oxadiazol-3-
yliphenyll-6H-pyridazin-1-ylimethyiiphenylcarbamate ("A170")

pﬁﬁ T
YQI\QQ,&

"A170"

500 mg (1.23 mmol) of ethyl (3-{3-[4-(N-hydroxycarbamimidoyl)phenyl}-6-
oxo-6H-pyridazin-1-ylmethyl}phenyl)carbamate are dissolved in 20 mi of
DMF, and 300 ui of pyridine are added. 128 yl {1.35 mmol} of ethyl chloro-
formate are subsequently added, and the solution is stirred at 100°C for
24 h. 10 ml of 1 N HCI and water are added to the reaction mixture. The
batch is evaporated to dryness, ethyl acetate is added, and the mixture is
extracted with water. The organic phase is dried over sodium sulfate,

evaporated to dryness and purified by means of preparative HPLC.

Yield: 7 mg of "A170" as pale-yellow solid; ES| 434: Rt. = 2.65 min
(method B).

O

)
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Preparation of ethyl {3-[3-(4-{[bis(1H-imidazol-2-yImethyhamino]lmethvl}-
phenyl)-6-0x0-6H-pyridazin-1-yimethyflphenylicarbamate ("A171")

o)
5 g \/Q\ j\ LH
Sy N oS T l}
H,N H N

. ﬁﬂiﬁﬂic,\
e

"A171"

180 mg (0.48 mmol) of ethyi {3-[3-(4-aminomethylphenyl)-6-oxo-6H-pyri-

15 dazin-1-ylmethyllphenyl}carbamate and 55 mg (0.57 mmol) of imidazole-2-
carboxaldehyde are dissoived in 2 ml of DMF in a 100 ml flask under a
hitrogen atmosphere, cooled to about 5-10°C, and 159 mg (0.713 mmol) of
sodium trisacetoxyborohydride are added, and the mixture is stirred at

20 room temperature for 15. A further 90 mg (0.42 mmol) of sodium tri-
acetoxyborohydride are added, the mixture is stirred at room temperature
for a further 24 h. The reaction mixture is purified by means of preparative
HPLC.

(C o5 Yield: 52 mg of "A171" triflucroacetate as yellow solid; ESI 539;

Rt: = 2.25 min (method A).

The compound

30
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0
N —
H
el O e
0
NN o & "A1713"
a as

trifluoroacetate is obtained analogously.
10

Preparation of ethyl (3-{8-0x0-3-[4-(1H-tetrazol-5-yl)phenvll-6H-byridazin-1-

yimethyl}phenyl)carbamate (*A172")

R — RO
A NS
N

/ ’
N= -NH "A172"

20 100 mg (0.27 mmol) of ethy! {3-[3-(4-cyanophenyf)-8-oxo-6H-pyridazin-1-
yimethyllphenyl}carbamate are suspended in 3 mli of toluene, 52 mg
(0.8 mmol) of sodium azide and 110 mg (0.8 mmol) of triethylammonium
chloride are added. The mixture is stirred at 100°C for 24 h, the reaction
25 mixture is subsequently evaporated and purified by means of preparative
HPLC.

Yield: 17 mg of "A172" as white solid; ESI 418; Rt. = 2.54 min (method B).
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Preparation of ethyl (3-{6-ox0-3-[4-(4-pyrrolidin-1-ylpheny)thiazol-2-yl]-6H-
pyridazin-1-yimethyl}phenyl)carbamate ('-‘A‘l 73%

1. Precursor:

5
Ethyl [3-(6-oxo-3-thiocarbamovl-6H-pyridazin-1-yimethyl\phenvljcarbamate
O
0 LKL
MNio/\ HzNYL:“\'f ﬁi‘f\
10 N H S

C 200 mg (0.67 mmol) of ethyl [3-(3-cyano-6-oxo-6H-pyridazin-1-ylmethyl)-
phenyllcarbamate are dissolved in 1 mi of DMF, and 219 mg (2 mmol) of
diethylammonium chioride and 165 mg (2 mmol) of sodium sulfide hydrate

15
are added. The yellow suspension is stirred at 55°C for 2 hours. 10 mi of
water are added to the reaction mixture. The precipitaie is filtered off with
suction, washed with water and dried in vacuo. The substance is reacted
further without further purification.
20
Yield: 104 mg, yellow crystals, ES| 333; Rt. = 2,42 min (method B).
2.
o}
« 9 PE\ OO
Q, 25 HN Ay N Nj\o/\ + AQ_g
S H Br
TR
—— CN N Sy N N 0TS
\_¢ H
30

IIA1 73"

104 mg (0.31 mmol) of ethyl [3-(6-ox0-3-thiocarbamoyl-6H-pyridazin-1-yl-
methyl)phenyllcarbamate are suspended in 2 ml of EtOH, and 100 mg
35 (0.37 mmol) of a-bromo-4-(1-pyrrolidino)acetophenone are added. The
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Et hyl

(3-{314-(1-azabicycl o[ 2. 2. 2] oct - 3-yl car banoyl ) phenyl}- 6-

0X0- 6H pyr Wéephdi4s24y| net hyl } phenyl ) carbamate )P----
"A43" [/\--- HH NN O0--/ A414|8_ 0 .1(14/ -7(o N OH 0-7

0 HO NH
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reaction mixture is stirred at 80°C for 15 h. The precipitate formed is fil-

iered off with suction and washed with ethanol and dried in vacuo.

Yield: 72 mg of "A173" as yellow crystals; ESI 502; Rt. = 3.33 min (method
B).

Preparation of ethyl {3-[6-0x0-3-(4-pyridin-4-ylthiazol-2-y)-8H-pyridazin-1-

yimethyllphenyl}carbamate ("A174")
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"A174"

BrH

100 mg (0.30 mmol) of ethyl [3-(6-ox0-3-thiocarbamoyl-6H-pyridazin-1-yl-
methyl)phenyljcarbamate are suspended in 2 ml of EtOH, and 101 mg
{0.36 mmol) of 2-bromo-1-(4-pyridinyl}ethancne hydrobromide are added.
The reaction mixture is stirred at 80°C for 15 h. The precipitate formed is
filtered off with suction and washed with ethanol and dried in vacuo. The
crude product is purified by means of preparative HPLC.

Yield: 77 mg of "A174" as white solid; ES! 434; Rt. = 2.31 min (method B).
"H-NMR (ds-DMSOY}: 8 [ppm] = 9.603 (1H, s), 8.78-8.83 (3H, m), 8.283
(2H, d), 8.229 (1H, d), 7.450 (1H, b}, 7.416 (1H, d), 7.268 (1H, t), 7.226
(TH, d), 6.992 (1H, d), 5.304 (2H, s), 4.102 (2H, q), 1.223 (3H, t).
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Preparation of 4-[1-(1H-indazol-5-yimethyl)-6-ox0-1.6-dihyd ropyridazin-3-

yI[-N-(3-piperidin-1-yloropyhbenzamide ("A175")

1. Precursor:

[ —
N © + HzN\N'O

HO ~N
H
/\/\N ==
. }Q@
C =
H

2.5g (11.6 mmol) of 4-(6-ox0-1,6-dihydropyridazin-3-yl)benzoic acid are
suspended in 30 ml of DMF, and 2 g (13.9 mmol) of 3-piperidinopropyi-
amine, 3.9 mi (34.7 mmol) of 4-methylmorpholine, 3.2 g (23.1 mmol) of
1-hydroxybenzotriazole and 4.5 g g (23.1 mmol) of N-(3-dimethylamino-
propyl)-N’-ethylcarbodiimide hydrochloride are added, and the mixture is
stirred at room temperature for 15 h. The reaction mixture is evaporated to
dryness, ethyl acetate is added, the mixture is extracted with 1N HCI, satu-
rated sodium hydrogencarbonate solution and saturated sodium chioride

solution and dried over sodium sulfate and evaporated to dryness.

Yield: 400 mg, ESI 341; Rt.= 1.69 min (method B).

2.
O
SN Lo |
O + E’N
N~ NH
i
H
E— o Sy-N N
N AN
N N\-NH

"A175"



A3 H HO-T1T N N4 4 0 "A4” 4 HO-7 40 " A55" H 9- OH1/1---1
"A56"  "AS7"  H2N _ _ 13g_ "A58"

* 4

10

15

20

30

35

WO 2008/145243 PCT/EP2008/003550

-120 -

Under a nitrogen atmosphere, 38 mg (0.11 mmol) of 4-(6-oxo-1,8-dihydro-
pyridazin-3-yl)-N-{3-piperidin-1-ylpropyl)benzamide are suspended in 1 ml
of THF, and 27 mg (0.18 mmol) of (1H-indazol-5-yl)methanol and 88 mg
(0.34 mmol) of triphenyphosphine are added. 63 pl (0.34 mmol) of diethyl
azodicarboxylate was added dropwise to this suspension at 2-10°C with
ice-cooling. The suspension was stirred at room temperature for 15 h. The
reaction mixture was evaporated and purified by means of preparative
HPLC.

5.4 mg of "A175" trifluoroacetate are obtained; ESI 471; Rt. = 1.82 min
(method B).

The following compounds are obtained analogously to the above exam-
ples

No. Structure and/or name ESI HPLC
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Pharmacological data
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Met kinase inhibitions (enzyme assay)
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Compound ICsp
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The following examples relate to medicaments:
Example A: Injection vials ( N

A solution of 100 g of an active ingredient of the formula I and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.

Exampie B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
iecithin and 1400 g of cocoa butter is melted, poured into moulds and (

: |
N’

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaHPQO, - 2 H20, 28.48 g of Na;HPO,4 - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
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Example D: Ointment

500 mg of an aclive 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 to 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: Capsuies

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

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
water 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 formuia |
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~ N R? |
R N \[/
10 R?
in which N o
R' denotes Ar' or Het,
R? denotes Ar? or Het?,
30 R® denotes H or A,
A denotes unbranched or branched alkyl having 1-10C
- atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
35 7

and/or in which one or two CH; groups may be replaced
by O,
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denotes unbranched or branched alkylene having 1-6 C
atoms,

in which 1-7 H atoms may be replaced by F and/or
Cl,
and/or in which one or two CH; groups may be replaced
by O,
denotes phenyl which is monosubstituted by
(AK)NRZCO-B, (Ak);NR*’SOm-B, (Alk);CONBR',
AkSO,NBB', (Alk)};O-B, (Alk}JNBB' or (Alk}qB,
denotes phenyl which is monosubstituted by Het',
NHCOOA or NHCOO[C(R®);],Het',
denotes thiazolyl, thienyl, pyridyl, oxadiazolyl, benzo-
1,2, 5-thiadiazoly! or benzo-1,3-dioxolyl, each of which is
monosubstituted by (Alk),B or Ar®,
denotes benzimidazolyl, benzotriazolyl, pyridinyl, indolyi,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
denotes piperidinyl, piperazinyl, oxadiazolyl, thiazoiyl,
furyt, thienyi, pyrrolidinyl, dihydrooxadiazolyl, pyridinyi,
1-azabicyclo[2.2.2)octanyl, triazolyl, morpholinyl, imida-
zolyl, dihydroimidazolyl, tetrazolyl, 2H-pyridinyl, pyrimi-
dinyl, pyridazinyl, benzimidazolyl, benzotriazolyl, indoly!,
benzo-1,3-dioxolyl, indazolyl or benzo-2,1,3-thiadiazolyl,
each of which is unsubstituted or mono-, di-, tri- or tetra-
substituted by A, OA, OH, Hal, B, (CH;),0B, COOA
and/or =0 (carbonyl oxygen),
each, independently of one another, denote (Alk) Het',
(AKYN(RY)2, (ATK)OR?, (AlK)SO:A,
(Alk),CHOR})CH,OR?®, R®, (Alk),CO-OR® or (Al),CO-
NR®),

where an NH group may also be replaced by

NCOOA or N-C(=O)R’,
denotes F, Cl, Bror |,
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denotes 0, 1 or 2,
denotes 1, 2, 3 or 4,
denotes 0, 1, 2, 3 or 4,

denoteg O or

and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

p) Compounds according to Claim 1, selected from the group

No, Structure and/or name
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35 and pharmaceutically usable - -Solvates, salls, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
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agli " A185"w0*205§n’;%’2*4; | NO11 "A186" 35and phar maceutd Galehdns/eo3sso
usabl ersol vates, salts, tautonmers and st? i somers thereof,
including m xtures thereof in all ratiosiJ2’3. Process for the
preparation of conpounds of the formula | according to Clains 1-2 and
phar maceutical ly usablesalts, sot- vates, tautorners and

stereoi sonmers thereof, characterised in that 5 a) a conmpound of the
formula Il 10to RIN ,NH in which Rl has the neaning indicated in
Claim1, 15 i s ckacPwgess for the prapaoation focomr@uhdwgtm formuird -aceibrdirry

denotes G\ Br, 1 db Ganel 2 am oSl RARERRRL | ' foal 1Ba%ek:

group, 25 c vates, fautomers and stereoisomers thereof, characterised in that
a) a compound of the formula Il
= O
>~ _NH
- Rt~ N7

in which R' has the meaning indicated in Claim 1,

15
is reacted with a compound of the formula Ui
R*CHL-R® I,
20
in which R? and R® have the meanings indicated in Claim 1 and
L denotes Cl, Br, | or a free or reactively functionally modified
OH group,
25
or
b) a radical R? is converted into another radical R? by acylating
an amine group,
30

or

¢y inthatitis liberated from one of its functional derivatives by
35 treatment with a solvolysing or hydrogenolysing agent,



O b) aradical R2 is converted into another radical R2 by acylating
an amno group, 30 O «c¢) inthat it is liberated fromone of its
functional derivatives by 35treatnent with a sol vol ysi ng or

hydr ogenowcsimgisagent, andfor a base or acid of the feITERA0S003ZS0
converted into one of its salts. Medi_gggents conprising at |east one
conpound of the fornmula | 5according t aim1- 2 and/or

phar maceutically usable salts, solvates, tautoners and stereo isoners
t hereof, including m xtures thereof in all ratios, and optionally
exci pi ents and/ oanddf uvants. 106. Use of conpounds according to Claim

1- and pharnmaceutical | y usahle. .sal . .Sol v d

st ereoi soners th@lb@(s}?,c){raﬁfgl%&ﬁ%&mﬁ@h?&ghf’%&&%@}é gﬁégffﬁé 5%[?5{']05, for
the preparation of a nedicanment for the treatnent of diseases in
15whi ch the inhibjition, regul ation anpd/or nodul ati on_ of Kkinase signal
t ransduyct i onHpl allecicamnds CWP%‘QQ%WHP%C?@DW%‘?H{"?@ffo%@ﬁgunds
accordi'hg to O apmsedi iR ABgeudy FakhycaarBlpusanb vat es and
st ereoi soners thggaeoggtf‘bitﬁ(r:tﬁﬂﬁrng mxtures thereof fHSaI_I ratios, for
t he preparation séltsa sobvdtesatatoméersrancheteaoisamens thereoljiinabsding Miki ch
are influenced by inhibition of. tyrosine Kkipases.by t S
according to C a?lurﬁa’i- ?Oét'PBQéatéoc%BpgiOR o?%@ﬁigisp}ﬁﬁ%ﬁg&of %g}&%ﬂ%
preparation of a medicanment for the treatnent of diseases which are

i nfl ueq ed by inhibition of Met kinase by the_conpounds according to
daim 1*2 Use ackor di ndse ef eprapenrsisqiccerdingfeblaife 4i sease to be
treated is a soli iz yroid, t i j iver,
the brain, the p?ggkgggﬁéﬁ%gcﬁl%%?ﬁ?%al tract'fﬁgth’gcﬁ%é%ﬂg??ggﬁgeﬁtem
t hié stonmach, theahdstiensoiaomers thetesf| indydinggeixhiredthdireef v all Ghtinan 9,

where the solid tunour originates fromth r.ou nocytic | eukaem a,
| ung adenocarcin ,eQF%’Ialrth’Pé"l cl’fqWﬁs'c@me&?ﬂ%ﬁﬁ%?regg]ﬁ%r}ctéjgtdfs(?aééﬁper,

gl i obl onas anghihens iniisitien regBlatids andee aiddiuRgioh @f Kirdisendhiygia¢ t he
solid tdnmour originates fromthe group of |ung adenocarci nona,

smal | -cel | | ung BapqusdpBPlaYSan©®atic cancer, glioblastomas, colon
carci noma and breast carcinonma. Use according to ClaimGor 1-, where

t he disease to be treated is a tugur of the blood and immune system
Use accor di ng> t oUSkaicoidingier@ainhe” tafi sompouondg aecardingfte Eiairhe~gr pup

of acute nyeloid_| aem a, .chroni yeloid |e '

I yrrphatz'oc I eukaeﬁ?ggﬁﬁﬁ?%@u&lﬁg’ n'l"st??ﬁ' nphati c "*|Sg’ﬁ%§€] dg%g%‘ﬁﬁ%{ﬂ%ﬁ S
conprising at | egsredMmchieimpmbeures thdreof ipramtkiod, accordi ng tod ai ns
l1pr 1 and/or pharmaceutical |y usabl e sol vates and stereqi soners

t her eof , i ncl udi 1Ry the RfgRasatianha@edicamant fordbe featragnt oidisegsss one
further medi camep, Cérle‘ﬁ?anfé?ﬁé&‘EgWibitioQﬁbf dide m@%@bgp& M-
separate packs o %a an effective anount of a conpound the formul a
| accordi ng tod poutdseaccardindteClgMmal-téceuti cal |y usable "isol vat es,
salts agrd stereoisoners thereof, including mxtures thereof in all
ratios, _ 15g_ and (b)an effective anmount of a further nedi canent
active ingredi- gst.accordity b5CI2kn 25 f80the preparation of a medicament for

the treatment of diseases which are influenced by inhibition of Met

kinase by the compounds according to Claim 1-2.

30
& Use according to Claim ¢ or <3 where the disease to be treated is a
solid tumour.
25 Q . Use according fo Claim 8 ,where the solid tumour originates from

the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
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the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the
Jung.

Use according to Claim. g, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-ceil
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

Use according to Claim &; where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-
noma.

Use according to Claim ¢ or “F, where the disease to be treated is a
tumour of the blood and immune system.

Use according to Claim |2 where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula |
according to ‘Claims 10 £ and/or pharmaceutically
usable solvates and sterecisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament
active ingredient.

Set (kit} consisting of separate packs of

(a) an effective amount of a compound of the formula | according
to : Claimy 161 ). and/or pharmaceutically usable

- solvates, salts and stereoisomers thereof, including mix-

3
tures thereof in all ratios,
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an effective amount of a further medicament active ingredi-



