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BACKGROUND OF THE | NVENTI ON The invention had the object of finding
novel conpounds having val uabl e properties, in particular those which
can-be used for the preparation of nedicaments. 10The present
i nventi on wel2ve3e3td conpounds and to the use of conpo&RAEPRHISUMIEH
the inhibition, regulation and/or nodul ati on of signal transduction
by ki nases, in particular tyrosine kinases and/or serine/threonine
ki nases, plays a role, furthernore to pharnmaceutical conpositions
whi ch conpri se 15t hese conpounds, and to the use of the conpounds for
the treatment of ki nase-i ndudédfiadisgasase derivafivesrticul ar, the
present invention relates to conpounds and to the use of conpounds in
whi ch the inhibition, regulation and/ or nodul ati on of signal
20t ransduction by Met kinase plays a role. One of the principal
mechani snms by which cellular regulation is effected is through the

transduction gfaciERAEND GFRTHEIRVENTION 0ss the nenbrane that 25 in
turn nmo&ul at e bi ochem cal pathways within the cell. Protein

phosphoryl at i g [RRHESE RLE HREbjEBLEITRAMG NéVef Borhpburizahdvingvalealgeal s
are propagated ?rom nol ecule to nolecule resulting finally in g

cel I ul ar resppreperticrh fsparstyaninose aiiaiuean bm used toa deas Praparatiog’y
regul at ed and ofdt en 0\{erl ap, as is evident fromthe existence of many
protein Ki nas EEEEVEIY as phosphat a- 30ses. Phosphoryl ation of
proteins occurs predom nantly at serine, threonine or tyrosine

resi duesO and_lprot ei n ki nases have therefore br%ﬁn tﬁll assi f.i ed bé their
speci ficity off hgHsssHSiMMeationFeiates & compourds aRkIt PRI H SORPTYEES
and tyrosine ki Sihg j | itFHHsHOE O

pr gcess 35w t mﬂﬁ@glﬁlln%ﬂmﬁ%rfEg%ﬁ%&g{ﬁ%@é?%ﬁgglg;ﬁ%iﬁgﬁg | arsgel y "

i nfl uenced by blyhkinases| inipayticaiartyresieeindseapad/arserige/tueering kinases,

bel i eved t hat nunber .of di sease , WO 20091030333P: P 66 -
2" elates andh Ao ACHETEES B pha ACADIE £o B orer WhGh e
activati'én or (fiaacddrsRindBlERd 1ohS st dfitee BBhBEUhdY fof STeneedtiient of

ki nase cascades. Consequently, considerable attention has been

devot ed to th&ingsariaduasd digadsen. of these proteins and conpounds that

are able to Lr VARV i : he use of

Vi nst ei n- mggﬁ#é%@ratr'gﬁbﬂé5%?1%%?'6@@#%%?%‘?@&3‘8@%a%dst,o 9545575, .
compounds in which the inhibition, regulation and/or modulation of signal

20 transduction by Met kinase plays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
{ 25 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlfap, as is

evident from the existence of many protein kinases as weil as phosphata-

30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process

35 within cells and since cellular phenotypes are largely influenced by the

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



ThE 7ol € of the receptor tyrosine kinase Met in human oncogenesis and
10t he possibility of inhibition of HG- (hepatocyte growh
factor)dependent Met activation are described by S. Berthou et al. in
Oncogene, Vol. 23, No. 31, pages 5387-5393 (2004). The inhibitor
SUL1274 deW&r3®¥ep0iBerein, a pyrrol e-i ndol i ne conpound,PGT&P2008/606466
potentially suitable for conbatl ng cancer-. 15Anot her Met ki nase

i nhibitor for cancer therapy is described by J.G Chris- tensen et
al. in Cancer Res. 2003, 63(21), 7345-55. A further tyrosi ne ki nase
inhibitor for conbating cancer is reported b Hoy et al. in
Cinical Cancéfat%g@fé(@tdﬂs&@ﬁes are attgbeieblsigei EO@hﬁ}frafﬁW@t?Q@'%b?fpound
PHA- 665752, yadl

receptor c- I\/E?UACI%E %!%&u heﬁrwr%gén dr'%"@éi%@f%@?‘% #eh%a!:#ﬁg%% Met

nmake a consi de}o@bé@mptmrﬁwsrametaaehﬂm lmébgmdévqm@aem dfaracteii-ous
forms of cancer, such as, for exanp mul tip

synt hesis of SAM o&taﬁ%amglnweﬁowgen@? &*@fﬁgﬂa ﬁ.’fﬁ.ﬂﬂodﬁ a&ﬁ%{fe
and or fodul ag g VAR EURRSE RSB OKpOS ek LnASeRaf !

serine/ threonine’Kinases, in particu nase, 1s therefore

desi r abl e andTaerag. 2000, BAc2289-288nt i nvention. 30 It has been found
that the conpounds according to the invention and salts thereof have
very val uabl e pharmacol ogi cal properties while being well tolerated.

35 WO 2009/ 03@&33@8@%&5@%&%@%@%%@% l\hél i BRI driceBenads ahd

conpri se _these conpounds, rocesses for the use thereof for

the tredPrent ths pmbﬂnmég@lh diChi(kepateayta geovibifpttanderendanth as
angi ogenesi s, hﬁ&%%ﬁvat ;H?g ér%e@%@ er%o%"é&ialﬂg) gBﬁEa\P{)PQsSNo

arterloscler05|s ocul ases suc as age-in
degener ati on, BdhpaignsCMSmm&(Q@Ohﬁﬂ‘hsahhlbmﬁlm ’cﬂ?@bcﬁscabe@thmelpaa hy,
i nfl ammatory di sease arthritis, hronbﬁga S,

gl oner ul onephPYPlE-ndkline spapaenalsiRstent ‘(SISPQ%Q‘% Orrcé’é"!b?ﬁ‘ﬂglcénc%und
heal i ”91 t ranaph Mé?lkﬁ‘ﬁsb‘?ﬁh!bliﬂ?tf&béﬂdc%r méWEﬁe%Bﬁbéﬂ BPITETHs-t he

i mmune stem al so auto- 10i mune di seases, cirrhosis, diabetes and
di seases of ttensgheddl. vreéigebsr Red. S808n83(@0), I7'314()7 -fnd perneability and

umour s, can BUURPELYER A EheNelnbiel Paeritafing Peard ¥ imbelEh ) o
tumours incl uge Hmﬂaﬂ(é]/tnh Clihrgkegmder Rdaeaioh, Valr o@eaassaaegql ﬁsznpla)atrhe
system stonmach, |ar eal and |ung carcinoma,  including

ng
adenocarg non&OERAUBEEHA-885152, gRdndale gerivatiye. is directed agalnst the HGF
receptor c-Met. It is furthermore reported therein that HGF and Met make a

considerable contribution to the malignant process of various forms of can-

cer, such as, for example, multiple myeloma.

25 The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

30
ft has been found that the compounds according to the invention and saits
thereof have very valuable pharmacoclogical properties while being well tol-
erated.

35

The present invention specifically relates to compounds of the formula |

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



20 The present invention is directed to processés for the regul ati on,
nodul ati on or inhibition of Met kinase for the prevention and/or
treatnent of diseases in connection with unregulated or disturbed Mt
ki nase activity. |In particular, the conpounds of the faor [

al so be enPPoy®W3M3t he treatment of certain forms of %g%ﬁ‘qosﬁ%&
conpounds of the formula | can 25furtheBrore 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 cancer chenot her api es and radi ot hera igs 30The co oy ds of
the fornula I TCEAMPRRYHE _F@CB@F’U% 6 4N 81%&‘:1_ BrPrgfeses for

i nvesti gati ontief ude e R ifor thy trebtrSemIc 3t }ihRE-iMRlicddl MiesResldhd com-
addition, they are particularly suitable for use in diagnostic

net hods for dbkédsesichmsangingsenesis, Mancer.Hmeyufamationraravit anbap- Vet
ki nase acti vi : 0 0 06466, - 5

accordiBg to %Jﬁ%atfoﬁwvgﬁ\%%s%?ezé%g,agm %@%%@ég %%aa%pg |"I<5!rc1i © %\%8%3

hyper prol i f er athereerdiicre aberoid= heexssml=eishtion and diabetici ratimopgitgwink, to
reduce infla tion associated with a | ngho rol.if ratiYe di sease, to
é@ %ufléé%%

i nhi bit transPRERAIeR HsaasERh HINMHELNEITBERS rAERIEPESue
repair, €10 hBGroRbESRILIGRTRBHAS RERNBUL!HBUR hedlind! RBRYDIAR! fectr
. As US the t t dto

t her apeut iC pur pose ereln, erm reat' ment I S use
refer to bot htipneuetabblimdisgastissrakdiseanss af tkeaimmpnne sfstpme alswi alttdng

diti . Th ' f prolif ' d hi b
admi ni 50731 1 of TGRS HBSCaAp SIS TR HERE 10 T B oIPBFPor 1o

t he devel oprealsodhstabiftytandi eemeabilifydndemanRe e kanithgeent the growth
of (tumoburs, prevent mefastatic growth, dimnish restenosis associated

wi th cardi ovascul ar surgery, etc. Alternatively, the conpounds are

used for the 0% i i h WS -
i mproving 15t 8?{2}%@%& h ynp (l)ér.rfga%fg?? ﬁgﬁggﬁé gr?l%’?;gl‘ll#eesthé(%g?@gvrﬁh%?ti ent
can bel qgg t okianye indibiwks. dihespeolie lumduws irchadgpinenacydici lesiteensip eltiaes

Do R hOREaE sy E) SR iR M AR S oo,

for experi mentludinty g lzdahb&itsinoRaddmall-eeIMRdg lcaf@iorhs eat nent  of
human di sease. The susceptibility of a particular cell to treatnent

wi th the conpounds 25 according to the invention can be determ ned by

invitro testg ?}é@%eﬁ?[rhgnﬂ@n ﬁéhﬁ[ir.te'é{e% BlorbO& L8R tha ¢ rﬂ%ﬁdﬁe%wy a

conpounQPaccor € Invention at "varfiousS conce ons Tor a
period of tingombri ibhibittorseffifletctieade footta prevettivn aal/omecatgent of dis-

i nduce cell death or to inhibit mgration, usuall|ly between 30about
one hour and BRARESANBORNNEHICR Withupig ya,t@?eraq!fs éb%ja%fe? BaasREcYEY g cul -

tivated cells : ! i LR fter
the t reat men; " o SUERdRe EOMboBARP e [0l B f ofQ el PR el e
speci fi ¢ conpeaithan of centdia fepecofdancear. Jbesmptindp af trentormitba luzan

ett. A bher apﬁHHe?mgPesl?e L§e& Vc%r%@fdleyaa%ﬂrvgo? is?r%rg?’s%c 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-



~considerably to reduce the undesired cell population in the target
tissue while the viability of the patient is maintained. The
treatnent is generally WD 2009/ 030333PCT/ EP2008/ 006466 - 5 -
continued until a considerable reduction has occurred, for exanple an
at | east aWORWBBIEBeduction in the cell burden, and ndiFTHE28HPGFued
until essentially no nore undesired cells are detected in the body. 5
For identification of a signal transduction pathway and for detection
of interactions between various signal transduction pathways, various
scientists have devel oped suitable nodels or nodel systens, for

exanpl e cel | BavrRds acappdiag & hedpventignpre akARIpigraed toa patieNdavinggo 7,
16, 2783-93 andel s . ' i pmls (f '
ot al - onongEREerbH RS 8oase, M3H5M e SRS bB qfaiAR el ©

certain st agemfiamméteorsagnaiatdd aitls d ugrhplosprobiferaide diseaser adbhibg trans-
conpounds can be. utiljsed in qgrder to noduyl ate the signal or

exanpl e .St ephé’%é".t Erlegiion orgiey %Qf%l anja_qec;\@ﬁ) ,t'%ﬁﬁ,reﬁiggﬁwi%‘ﬁpr?he
compounds accapsl AfindduridB%ré YR A FAPHAER PenaIBBELRSHIBAGANTS f or
testing kinase-dependent signal transduct’ion pathways in animals.
and/ or cel | cusedheraimdbe teror "teatmenrt” & usaddtalrefer éebetbsprawentioormidis-n

tochn: ue vt SR A0 REARISTAT Ble-PliehicrdigiRES, P hiavitiogotproi
Generic test gysiodIs atbievédBy demiiistairini dfth®tompeuhds@sordiag to/tHey

usi ng sy strates, for _exangl e histone (for exanple Alessi et al.,
FEBS Let't. 19@®entionprigr tojbg developmaniyf qyeridizeasasiaf exg@piefto prevent

25protein, argdescih Behridlrd NEeldhhabYase iRk SGAMLE resteposis
Cafrpos- Gonzal ez,* R and enney, Jr., J. R ,J. |olr. Eaem 267,
page 14535). &ssodidted vdibrdardioesscutan safgeky,rets.eAltenhativietyo thes corapoungds
(Sory of al =i et et Eramanaet SagaanrisgeSanBes Bbising ordyP e
fl ashpl a}ge aSﬁ%/@nrﬁmsyrﬁﬁ{%éﬂ.tﬁg pafiesphoryl ation of a protein or
pepti de ‘as substrate with yATP is neasured. In the presence of an

i nhi bitory conpound, a decreased radi oactive signal, or 35none at
all, is detec I i e <
escence esonlRdeebRLr T F2h eio O TRARY Rty b AR A RS Y el o
polari- WO 20080386883 PaRicHROR S1LOMES Codents, including mice, rats and

hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of

20
interest for experimental investigations, providing a model for treatment of

human disease.

The susceptibility of a particular cell to treatment with the compounds
25 according to the invention can be determined by in vitro tests. Typically, 2
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
30 about one hour and one week. In vitro testing can be carried out using cul-
tivated 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
%5 considerably to reduce the undesired cell population in the target tissue

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



-6 - sation (FP) technol ogies are suitable as assay nethods (Sills
et al., J. of Bionolecular Screening, 2002, 191-214). O her
non-radi oactive ELI SA assay net hods use specific phospho-anti- 5

bodi es (phgﬁ)'%ag/ . The phospho-AB binds only the phosphah¥lsab&ss
substrate. s binding can be detected by chem | um nescence using a
second per oxi dase-conj ugated anti -sheep5anti body (Ross et al., 2002,

Bi ochem J.). 10There are nmany di seases associated with deregul ation
of cellular prolifera- tion and cell death (apoptosis). The

condi ti ons of Joﬂﬁrﬁnfpeﬁsﬁn l Q%&)HQ%@%& Ee?hﬁi@'%aé bE%Jrr%gJ fo?’exgmfalea%? ate o

foll owi ng. The conpounds accor I'nvention’are surt

the treat ment |edst aboutd@iyo caxhativn onthevdati ibairddre medinsayb® bof sk wnil 15
and/or migration of snooth nuscle cel|s and/or jnf|amgtory cells
"o the. i FaTeTaERogRors Wrassid Colsaie el ok BeBRREL e bl 00d
flow t hrough that vessel, for exanple in the case of neointinal
occlusiwe lesions. Qcclusive graft vascul ar di seases of interest

i ncl ude at her &9¢|denttationof acigne) transdudtion patuvayearskfoatietactignaf ti ng,
vein graft stenosi l-anastonmat.i c prosthetic restenosi.s, .
Lestenoai s af (e aeiopiriued] VRO wate B PafRe tiPussciny o
ART 25Q her t pisRdizagidensrpedkait#ns eiddeaon molEilyeRARS for MMBHHISLEB 7349
WD2007/ 057093 or W2007/057092. Di hydrop%/rl dazi nones_for conb

t
cancer are deSUYBEOIals iy BxoRis KWK o AdED. 997,08z Pred-Bornt he
cance deS _ i _
a0 O HhRfRGRasgb iR et b e Whito SRAF Dficitlie, 2001, /5

Al . ERCQ7 (BB7T1Y. Ror thedefrninatich dfxeriBih stegey indbe signeat trans-
di hydr opyri dazj n350nes _an ridazi nones .as f

Z{ d [ ngi.ci des and
nsect i of des. CUPTREL CpPAadnIEteRtRg ompoRagt Pan s UliselpaTdeuinimodent s
n_US 4. 397, Bfe tneigRAQRH QIERBRPSTELRCREB0H G916 Rhnicall. -2010, 88195964
di scl oses ot her %yrl azi nones. SUMVARY OF THE I NVENTI ON in whi ch
15 95-105). The compounds accerding to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.
20 .
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al.,, FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
{
) 25 protein, are described in the literature (for example Campos-Gonzalez, R.

and Glenney, Jr., J.R. 1892, J. Biol. Chem. 267, page 14535).

For the identification of kinase inhibitors, various assay systems are avail-
30 able. in scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yYATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
35 none at all, is detectable. Furthermore, homogeneous time-resolved fluo-

rescence resonance energy transfer (HTR-FRET) and fluorescence polari-



RTdenot es Arl or Heti, Hetdenotes a npnocyclic saturated, unsat ur at ed
or aromatic heterocycle having 1 to 4 N, 0 and/or S atons, which may
be unsubstituted or nono-, di- or trisubstituted by B, Arl denotes

phenyl, n t bi phenyl, each of which is unsubsti d
mono-,  di ?%r£‘¥4/?3§{?53tituted by Hal, A OH OA oM oo ?E%cf'&g@f,’&,““
CONAA' , SO2NH2, SC2NHA, SO2NAA' , 20NH2; 6NHA, NAA', SOA, SORA, OCH20

and/ or OCH2CH20, Het' denotes a nono- or bicyclic aromatic heterocycle
having 1 to 4 N, 0 and/or S atons, which may be unsubstituted or

Conn | scon Bet e BN o el Aol m b et ey

and/ or OCH2CHEbméblsciibs8teenihgdeO0H, €9 1ad Myl ene having 1-4 C atons,
denotes OA, A, CONH2, CONHA, CONAA', SO2ZNH2, SC2NHA, SO2NAA', NH2,

NHA, NM,  SOAQHSEHdN-RH CHRIIVEREL | SARK R thBds uSERBESHE bindsbhokiti- CN,
NA( CH2) nR2, NH( CH2) nR2, N=CH N_?CHB%Z, WO
2009/ 036333PCPPEIPY (RIBIPHEAEE)- 1132 PhaghoAB bindgeibnthedhasphesy/ates,
i, N Y Kibetrate Ofnid birGingAHh bd HEBBRAYY HethiRiniftkeRBoLERG 2
denot e unbranched or
second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J.).
10 There are many diseases associated with deregulation of cellular prolifera-
[ tion and cell death (apoptosis). The conditions of interest inciude, but are
not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
15 and/or migration of smooth muscle celis and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease after grafting, vein graft stenocsis, peri-anastomatic prosthetic

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

Other thiadiazinones are described in DE196804388, W02003/0373489
WQ2007/057093 or WO2007/057092.
Dihydropyridazinones for combating cancer are described in
WO 03/037349 A1,
30 Other pyridazines for the treatment of diseases of the immune system, is-
chaemic and inflammatory diseases are known from EP 1 043 317 A1 and
EP 1061077 A1.
EP 0 738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazin-
35 ones and pyridazinones as fungicides and insecticides.

Other pyridazinones are described as cardiotonic agents in US 4,397,854,



20branched al ky]l having 1-10 C atons, in which 1-7 H atons may be
replaced by F, d and/or Br, cyclic alkyl having 3-7 C atons or
25cycl oal kyl al kyl ene having 4 to 10 C atons, Haldenotes F, d, Br or
|, denotes r 3, and pharnaceutically usabl e dejd i

sol vat es, %Vg)i%(é?/osﬁ%gtorrers and 30st er eoi soners t her eof ?*X%P%Ogiﬁ%m
m xtures thereof in all ratios, WD 2009/-030333PCT/ EP2008/ 006466 - 9
- formowing to their nmutual attractive force. solvates are, for
exanpl e, rriono- or dihydrates or al koxides. The term

phar maceut i cal Ly e, i vat.i i to mean, for exam ple,
the salts of Eé@%ﬁ%&%ﬁ@%@?@b%’?@g‘@g t%ﬁgg'i nvention and al so so- 5
cal l ed prodrug conpounds. The term prodrug derivatives is taken to
mean conpounds of the forrmula I _which have been nodified by neans of,
for exanple, SUMMARY QEVIHEINNENTIQN gars or ol i gopeptides and whi ch
are rapidly cleaved in the organismto 10formthe effective conpounds
accordimg to the invention. These al so include bi odegradabl e pol yner
derivati ves ofThtlimvertioposiats tacoopdungs bbtheermulaént i on, as

descri bed, for exanple, in Int. J Pham 115 61-67 (1995). 15 The
expression "effective anmount” hezaspunt of a medi canent or
of a pharmaceutical active ingriedi ept tauses iln a ti ssue,
system ani mal or human a bi olegicaN.ornedical response which is
sought or desired, for example, tN/ a Hesear cher Het physi ci an. 20

10

in which
! R' denotes Ar' or Het',
Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
15 unsubstituted or mono-, di- or trisubstituted by B,
Ar' denotes phenyl, naphthyl or biphenyl, each of which is unsub-
stituted or mono-, di- or trisubstituted by Hal, A, OH, OA, CN,
CONH;, CONHA, CONAA', SO;NH,, SO;NHA, SO NAA'
20 NH2, NHA, NAA', SOA, SO,A, OCH»0 and/or OCH,CH0,
Het! denotes a mono- or bicyclic aromatic heterocycle having 1 to
4 N, O and/or S atoms, which may be unsubstituted or
mono-, di- or trisubstituted by Hal, A, OH, OA, CN, CONHa,
( o5 CONHA, CONAA' SO;NH2, SO,NHA, SONAA!, NHa, NHA,
NAA' SOA, SO.A, OCH,0 and/or OCH;CH,0,

Q is absent or denotes alkylene having 1-4 C atoms,

denotes OA, A, CONHa, CONHA, CONAA', SO:NH;,
SO;NHA, SO:NAA', NHz, NHA, NAA', SOA, SOA,
O(CH2)nR?, CONA(CH2),R? CONH(CH2),R?, Hal, CN,
NA(CH),R?, NH(CH2),R?, N=CH-N(CHs),,

30

35



tA—arete—t-ToTT e e XPr eSS on "t her apeutical 1y effective amunt”
denot es an anount which, conpared with a correspondi ng subject who
has not received this anmount, has the foll ow ng consequence:

i nproved treatnent, healing, prevention or elimnation of a disease,
syn25dr omewocespsdizedsdn, conpl aint, di sorder or si de- ef f #EFEPSI084464EH

t he reductlon in the advance of a di seage, conplaint or disorder. The
expressi on "therapeutically effective amount" al so enconpasses the
anounts which are effective for increasing normal physiol ogical
function. 30 The invention also relates to the use of m xtures of the
conpounds of the formula B, for exa Ie m xtures of two

di astereoners, for exanplg in the r |o 1:1, 1:2, 1:3, 1:4, 1.5

1:10, 1:100 or 1:1000. h se ar particularly preferably m Xt ures
of stereoisoneric conpo nds. 009/ 030333PCT/ EP2008/ 006466 - 10 -
"The invention relates t e conp s of the formula | and salts
thereof _and to a process r the pr rati on of conpounds of the

f or nul a®l according to dains 1-10 and pharmaceutical ly usable
derivatives, salts, solva es, tautoners and stereoi soners thereof,

characterlsedlnthat ac ound of orrruIaII VRl--,,\l,,NHII
in which RL has the neani |nd|cat alml is reacted with a
compound of the fornmularTl1320 Het Nn whi ch Q and Het have the
meani ngs indicated in aimjl and
10
{
R? denotes H, OH, OA, NH,, NHA, NAA',
, 0
15 N N
[ j or
. :
A A each, independently of one another, denote unbranched or
20

branched alkyl having 1-10 C atoms,

in which 1-7 H atoms may be replaced by F, Cl and/or
Br,
cyclic alkyl having 3-7 C atoms or

25 cycloalkylalkylene having 4 to 10 C atoms,
Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2 or 3,

and pharmaceutically usable derivatives, solvates, salts, tautomers and

30 stereoisomers thereof, including mixtures thereof in all ratios,

The invention also relates to the optically active forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken

35
to mean adductions of inert solvent molecules onto the compounds which



Cdenotes O, Br, | or,a free or reactively functionally modi fi ed 250H

group, and/or a base or acid of the formula | is converted into one
of its salts. 30Above and below, the radicals Rl, Het and Q have t he
meani ngs indicated for the formula I, unless expressly sta

ot her wi se. WO Zi9/03a333denot e, in each case independent!y P&‘T’PB)H@DS’OOG““
another, alkyl, this is tin-35branched-@l4 near) or branched, and has
1, 2, 3, 4, 5, 6, 7, 8 9 or 10 C atons. A A preferably denotes
met hyl, furthernore ethyl, propyl i SO- V\D 2009/ 030333PCT/ E
P2008/006466 - 11 - propy butyl, isobutyl, sec-but

tert-butyl, fﬁ@rﬂh@wmrt@tf@ﬁle@ua@hﬁvwcﬂ&eforQe wvaéeweh%f@efﬁmp'el 1-
1,2- or 2,2-dj h opyl , hexyI - , 2- , 3- or

4- et hyI pentyl, thga%ites%r%kg%é% , - or 3, 3-dinet hyI butyl,
1- or 2-ethyl Eﬁh'eyerm ﬂ:hemhadeumeai’qmsmbtmdmwlat:vés eﬁbﬁsﬂn’@-meamjbpem4 ,

1,1, 2- or51 tr |,  further for
exanpl e, trif %%ﬁﬁrﬁ! ﬂ{?‘?quﬁg gg%‘?ﬁ/gﬁ:&’f&f‘gﬁ? ﬁﬁp‘y\’%‘? E’F‘e?%]b?@o d8not es
al kyl havi ng &alled pr%d comPourRisC atons, preferably methyl, et hyI
propyl, isopropyl, tyl, isobutyl, sec-butyl, tert-butyl, penty

hexyl, triflu m@ﬁemm;zfodrp@dea\fatuess isetlign tomean compoungs th*@-fO&melﬁHyl

OrelL 20 k1 Lyl Rl RSB RN GRS 7 SURLIRERRN s a6 GlteL Y
preferably dee@%a& R WlGepEmREs @aHIWHl@ﬂsre repiihoseatad ma&hebkgelrmmto
gycl ohex!pl met hy

ene or cycl ohexyl ethyl ene. Arl denotes, for exanple,

&) thegftectiye 6?”‘50%@ %?‘i’éqi?g fo He inygntigp- p- propyl phenyl ,
0-, m or p '?‘Px@é@@bébﬂﬁaﬂé{é bmfae cf?yﬁw@?&ler'ivé&n\/és‘)@ﬁt%'conibounﬂb or
p- hydr oxyphenyl, 0-, m or p-ni rop , m or p-anm nophenyl,

o-, 20 m or plc(zwdn@tthyhehimoﬁ@has;descobed rfer @ample, in Int. J. Pharm.

p- (N- et hyl a 5 phenyl, o-, m or p-acetam dophenyl, o-,
m or p-mnet hoiﬁ-ﬁh@t ?'P{%Qs) m or p-ethoxyphenyl, o-, m or

p- et hoxy]géer bonyl phenyl, o-, m or p-(N N-di rret hyI am no) phenyl, o-, m
or p-(N, N-di net hyl am nocar bonyl )phenyl o-, or
p- (N- et hyl ami AdppFemasiongeffe veoameumtmmdaeﬁmwa@ﬁuﬁmf@n@ﬁwcawt Ofn

g[ﬂ gr L:OEgL;PhS%lp'haﬂnaceﬁtlc?facﬁwer:@}?@%ﬁg%hﬁg%ah]ség llnoé tifsue  System,

p- (et hyl sul famyvhalpinémman a)bl,ologzcabor p}edmdh;éwuhéeawya[cpheayughtw m  or
P- cyanopzr;enyl dESlréd Bor exanﬁ)me aby 5 rdsearcher or physician.

In addition, the expression "therapeutically effective amount” denotes an

amount which, compared with a corresponding subject who has not

received this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
25 drome, condition, complaint, disorder or side-effects or also the reduction

in the advance of a disease, complaint or disorder.

The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.
30

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.

35 These are particularly preferably mixtures of stereoisomeric compounds.



30phenyl, o-, m or p-nethoxycarbonyl phenyl, o-, m or

p-fornyl phenyl, o-, m or p-acetyl phenyl, o-, m or

p- am nosul fonyl phenyl, o-, m or p-(norpholin-4-ylcarbonyl)phenyl,
0-, m or p-(norpholin-4-ylcarbonyl)phenyl, o-, mor

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

p- (pi peri dﬂgﬁﬂ%"‘éf’ﬁ%ﬁyl )phenyl, o-, m or PCT/EP2008/006466
p[ 2- (nor phol i n- 4- ypet hoxy) phenyl , 0-, -mMO-or p-[3-(N, Ndiethyl- 35

am no) pr opoxy] phenyl, o-, m or

p43- ( 3-di et hyl am nopr opyQur ei dol phenyl, o-, m or

3-diethyl a oxycar bonyl am no) phenyl urt he efr-
20(()9/ 03033§F>C"Tr EPYE0BPOLTAES 10 theamiy ‘3“’? o the %’rﬁ'“ &ba ’% t%ereog\%
or 3,5-difl U5 )lf/tfﬁﬁg@ce%s:?onthg p4ézpar3t|<§7 of é’on@pour%ls%f 4 formuia | accord-

3, 5-di chl or op 3,
3, 5-di br ormphmgytb Claipss-14p azdalr@fmacetﬁ@a&ylwabledgmvaiwes salts, solvates,

3, 4- di et hoxy nyl i,tro.4 ch chloro

2-am n053 chlgq'”g Me ‘xfad}#]ﬁgeﬁm&m%%@qe%gtegﬁ#rﬁggergga @hhi)é,rt o-

2- am no- 6- chIgQgpﬂQ@Mbofammmhﬁg@4|N N- di et hyl am no- or 3-

ni tro-4-N, N-di net hyl am nophenyl , 2, 3-di am nophenyl, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- or 3,4,5- trlchlorophenyl 2,4, 6- trlnethoxyphenyl,
2-hydroxy-3,5 di chl orophenyl , pg odqghenyl 3,6-dichloro

4- am nophenyl, 4-fluoro-3- 10c enyl , 2 f I uor o- 4- br onophenyl
2, 5-di fl uoro-4-bronophenyl, 3- ibro - 6- nethoxyphenyl

3-chl or g»6- net hoxyphenyl , 3- Jacet anildlophenyl ,

3-fl uoro-4- net hoxyphenyl, R'am no- 6- net hyl phenyl , 3-chl or o- 4-

acet am dophenyl or 2,5-di net hyl-4-chl orophenyl . 15 ArI preferably
denot es phenyl which is unsubstituted or nono-, di- or trisubstituted
by Hal, : tes a nonocyclic
aromat i ¢ het a?'ocﬁgf‘g{ ha |tH8 qé%ﬁ)ngﬁﬁﬁ{c%%hg(ﬂgﬁg? S atons,. which may
be unsubstituted or m)no- di- or trisubsti- flled by B. Het

partlcul rly pref er denot es r - or 3-thienyl, 1-,
2- or 3- %yrroli/readf éﬂaﬁomapug PH?@J?HFS}[P “1 3-, 4- or
5-pyrazolyl, 2-, 4- or 5-oxa- 25zolyl, 3-, 4- or 5-isoxazol yl, 2-, 4-
or 5-thi azonI, 3-, 4- or 5-isothi azonI, 2-, 3- or 4-pyridyl, 2-,
4-, 5- or 6-pyrimdinyl, 1,2, 3-triazg , -4- or -6-yl, 1,2, 4-
triazol-1-, -3- or 5-yl, 1- or 5-tef iyl 12§oxadiazol-4- or
-5-yl, 1,2,4- oxadiazol-3- or -5-yl zol -2- or -5-yl,
1,2, 4-thiyadi azol -3- or -5-yl, 301Q2, 3-1 Haizol -4- or -5-yl, 3- or
4-pyridazi nyl or pyrazinyl, which may be unsubstituted or nono-, di-
or trisubstituted by B. WD 2009/ 030333PCT/ EP2008/ 006466 - 13 -

in which Q and Het have the meanings indicated in Claim 1 and

L denotes Cl, Br, i or a free or reactively functionally modified
25 OH group,

andfor

a base or acid of the formula | is converted into one of its salts.
30

Above and below, the radicals R?, Het and Q have the meanings indicated

for the formula 1, unless expressly stated otherwise.

A, A' denote, in each case independently of one another, alkyl, this is un-
35 branched (linear) or branched, and has 1, 2, 3,4,5,6,7,8,90r 10 C
atoms. A, A' preferably denotes methyl, furthermore ethyl, propyl, iso-



“=5=yt—t—Oor-s-tetrazol yl, 1,2, 3-oxadl azol -4- or -5-yl,
1, 2, 4- oxadi azol - 3- or -5- yl, 1,3, 4-thiadiazol-2- or -5-yl,
1,2, 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or3- or

4-pyridazin azi nyI whi ch may be unsubstituted - i -
or trisubs¥ FQPP@&Pp %/A/ A, OH OA ON, CONH2, CONHA, P§@6€%§é’?ﬂﬁ46‘3
SO2NH2, SCO2NHA, S@NAA NH2, NHA, NM-,11S0CA, SQ2A, OCH20 and/ or

OCH2CH20. R1 preferably denotes Het', furthernore Arl. 10R2
preferably denotesNH2, NHA, NM, AA NI N--- N.. or 15 B

t | | f bI d t 20A, N M 0 2
oo &‘(’aié)ﬁ &BS@%&@%@% et b0 S s dwtheipre SRR 1 21 e
i nventi on, @%lﬁ I ?rUiCh a5 or DY dBAAARbRpy1 e‘bhyﬂproB?t hw@wcn

occur nore than onc entlcal or different )
i ndependent - cﬁqe)raﬂveﬂ‘gipenmhe'l t’to,n‘p@unﬂﬁ 02,2t he % 6F ﬁlﬂ @dmeﬂﬁﬁd’?mh'ave

St er ooi goner | © TerREYBHE +BPNGr ArehORFBpCR B A B BRI 4 2 o

Accordingly, m@ triﬁY@ﬁ&R% I @lréieemord pramabiycfdr@xamp@ ttrhf&mﬂ:mnptbwhds

of the 10formula I in at | east one of the sal d| c ggs one
of the preferfel maaﬁ@waﬂwr%fata@&'wa's ﬁtavmge

conpounds may. e t

whi ch conf or mtjtgiahs éPé’f% %’"%\y %%1 I ﬁpl%b?gr %a@n}rll?{écood ﬁ

desi gnat ed i negriRayiepentst, aeky}mﬂeomﬁtdmeyinmafmg)roetdylocaﬂeuTftoﬂuqrhe
f or mul a1b, buéthiy!n whi ch 20

Cyclic alky! (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cyclo-
pentyl, cyclohexyl or cycloheptyl.
Cycloalkylalkylene preferably denotes cyclopropylmethylene, cyclopentyl-

15 methylene, cyclohexylmethylene or cyclohexylethylene.

Ar' denotes, for example, o-, m- or p-tolyl, o-, m- or p-ethylphenyl, o-, m- or
p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butylphenyl, o-,
m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-aminophenyl, o-,
20 m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methylaminocarbonyl)-
phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxyphenyl, o-, m- or
p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m- or p-(N,N-di-
methylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyf)phenyl, o-,
25 m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)phenyl, o-, m-
or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p- chiorophenyl, o-,
m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyisulfonyl)phenyl, o-,
m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxy-
30 phenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or p-formylphenyl, o-,
m- or p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-(morpho-
lin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-, m-
or p-(3-oxomorpholin-4-yl)phenyl, o-, m- or p-(piperidinylcarbonyl)phenyl,
0-, m- or p-[2-(morpholin-4-yl}ethoxylphenyl, o-, m- or p-[3-(N,N-diethyl-
3 amino)propoxylphenyl, o-, m- or p-[3-(3-diethylaminopropyl)ureido]phenyl,
o-, m- or p-(3-diethylaminopropoxycarbonylamino)phenyl, further prefera-



in | aR2denotes NH2, NHA, NM, AA N IV 7- ---.--/ -.. O 1\1 25in

| bAr | denot es phenyl which is unsubstituted or nono-, di- or
trisubstituted by Hal, OH, OA and/or CN;, in | cHetdenotes a nonocyclic
aromati c heterocycle havi ng 1 to 304 N, 0 and/or S atons, which na
be unsubstWOWRA3I3 nono-, di- or trisubstituted by B; PGR/EP2008/006466

| dHet denotes 2- or 3-fury|, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,

1-, 2, 4- or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazo|y|, 2-, 4- or
355-oxazolyl, 3-, 4- or 5 i soxazol yl, 2-, 4- or 5 thi azoI yl, 3-, 4-

or 5|soth|azolyl, 2- - or 4- zrld 2- gyl-
2009/ osossspdww-zaeelbéa%@r 3,4mr3, wﬂua@phenylzm ,tzri’r-a o &5, - 4-

or -5-yl, 1,2 4 tr t Z

1,2, 3- oxadi azdI™ &)r 8|cgl%rqphe%y! 94? ‘oxadl a%o?%r §4 i %;ﬁitﬂ%)r\ﬁhophenyl,

1, 3, 4-thi adi azai- 1)22 Sldmrt&:p%bnyl;LZ B, érBhL@meaMpBenyd)rS -péroyd-chloro-

123th|ad|azol - or -5-y - Bor 4£¥r|da2é F% r(ﬂ/razinl,

whi ch rrgy be @h%"%s% ?f‘lﬂo“ﬁ&ﬁ‘t%? REATBINC-HENOW, 4-AMiRhE qg?-eg—%plng—
| eHet " d not es 5 16?5 3r 3. 'érﬁfrl)o G%hld?épf%rhfh'?ﬁwrb% HI-N- d@netﬁ?!aﬁmﬂbﬂdr@w

101-, -1 m daz pyrazol yl, 2-
n|tro*4 N,N- dme’[hylammophenyl 2,3-diaminophenyl, 2,3, 4~ 2, 3 5 2 3 6
2,4,6- or 3,4 5-trichlorophenyl, 2,4 ,6-trimethoxyphenyl, 2-hydroxy-3,5-
dichlorophenyl, p-iodophenyl, 3,6-dichioro-4-aminophenyl, 4-fluoro-3-

10 chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-
bromo-8-methoxyphenyi, 3-chloro-6-methoxyphenyl, 3-chioro-4-acetamido-
phenyl, 3-fluoro-4-methoxyphenyl, 3-amino-6-methylphenyi, 3-chloro-4-
acetamidopheny! or 2,5-dimethyl-4-chlorophenyl.

15
Ar' preferably denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH, OA and/or CN
Het preferably denotes a monocyclic aromatic heterocycle having 1to 4 N,

20 QO and/or S atoms, which may be unsubstituted or mono-, di- or trisubsti-
tuted by B.
Het particularly preferably denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or

( 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or b-oxa-

25 zolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4-pyridyl, 2-, 4-, 5- or 8-pyrimidinyl, 1,2,3-triazoi-1-, -4- or -5-yl, 1,2,4-
triazol-1-, -3- or 5-yi, 1- or 5-tetrazolyi, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-
oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-y, 1,2 4-thiadiazol-3- or -5-y,

30 1.2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridaziny! or pyrazinyl, which may be

unsubstituted or mono-, di- or trisubstituted by B.

Het' preferably denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-,
- 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or
S-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl,

2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or



xazolyl, 3-, 4- or "5 I soxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or
sothlazolyl 2-, 3- or 4- pyrldyl 2-, 4-, 5- or 6-pyri- mdinyl,

,3-triazol - 1- -4- or -5-yl, 1,2,4-triazol-1-, -3- 15o0r
I 1- or 5-tetrazol yl, 1, 2,3-oxadi azol - 4- or -5- yl,

.2, 4- oxadMRAIPYE033r 5.yl 1,3, 4-thi adi azol - 2- or - 5-RAT/EP2008/006466

1,2,4 t hi adi azol -3- or -5- yI 1,2, 3-thiggliazol -4- or -5 yl, 3- or

4- pyridazinyl or pyrazinyl, mhich may be unsubstituted or nono-, di-
or trisubstituted by HaI A C]—I OA CN, CONH2, CONHA, CONAA',
SO2NH2, SO2NHA, SO2NAA NAA" , SOA,  SO2A, , OCH20 eﬁnd/
OCH2CHRO:  defiotels O 5- ﬁh@zoldeM M@iaﬂdﬁmﬁz Ry, TR EREg12- 0RAS-

dopondont 127 P%E%QQ@?@Q@%@% Hdﬁ?qﬂﬁa&)%@r anchecyI I tﬁa@E&EM—

i ndependent | y’ 6f ''dne ano un- ranc
al kyl having or &-@, at ong-pyfidazimil ohpyiraZin, ammmnampetumsubﬁlmteé@rby F

and/or d; in | hRldenotes Arl .or deno ry!, 2-
or 3- th| eny: mEno-, gﬁngu%ﬁqt@@??ﬂeﬁﬁ%ﬁ o bﬁ@ﬁ?ﬂ@%&g )

3-, 3 5- pﬂcﬁ%‘vaozﬂﬂz, éoerHA5s®>5ﬁAm WH;, &rHA NAR! SBA, S@&ﬂm' yl
2-, 4- or 5-thiazolyl, “Zor 5o sothi'azolyl, '2-, 3- of 4-pyridyl,

2-, 4-, 5- or@lﬂgﬁamﬂdrﬁ%ﬂHzcﬁz@S triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3-

o-
5-
1,
5-
1

I\.)‘<I\)_O

R’ preferably denotes Het', furthermore Ar'.
10 R? preferably denotes NH2, NHA, NAA',

15

B particularly preferably denotes

20 A, NHQ, NHA, NAA', O(CHz)nRz, N=CH-N(CHa)»,

o E] Q

30
ANy

Iz

A

Q preferably denotes methylene, furthermore ethylene.

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



200r 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl,

1, 2, 4-oxadi azol -3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or
4-pyridazinyl or pyrazinyl, which may be unsubstitu- 25ted or nono-,
di - or triwoE$e9436338d by B, Arldenotes phenyl which is R§TEBYBYIE6ed
or mono-, di- or trisubstituted by Hal,140H OA and/or CN, Het'denotes
2- or 3-fury!, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or
5-im dazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 30 5-oxazolyl, 3-,
4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl,
2-, 3- or 4-pyhiadghouithe imventign, ajkragicpls: bustipsyipr example. Xr A6 - 1-

-4- or -5-yl, ,4-triazol,-1-. -3- 5 V.. - - r r
1, 2, 3-oxadi az [ci\_ocgpr - !‘itﬁa”ﬂ,@g’?ﬁféﬁﬁ gtz:%'qurf%%rrgné ggy%%%é{é
1, 3, 4-t hi adi agehdeht ®bne anyther.l, 2, 4-t hi adi azol -3- or -5-yl,

1,2, 3-thiadiazol-4- or -5-yl, 3- W) 2009/ 030333PCT/ EP2008/ 006466 -
17 - or _4- pyr il BE£PAPOUBES sf//thazfpﬁwl? | WaYChRvVee NS MAW HYE centies ad

mono-, @i- or tri | ¢ i THERula FNchm-
Conan |, sconit LBERENE DA o sperbpgitertorri e Ruia R S8
and/ or 5 OCH2eh®:s alsthabs@nmsor denot es al kyl ene having 1-4 C atons,
denotes A, NH2, NHA, NAA' |, 0O(CH2) R2, N=CHN(CH3) 2,
Accordingly, the invention relates, in particular, to the compounds of the
10 formula | in which at least one of the said radicals has one of the preferred
( meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to Ih, which conform to the

formula I and in which the radicals not designated in greater detail have

15 the meaning indicated for the formula |, but in which
inla R denotes NH, NHA, NAA',
0 0
N N
20 [ j or
N
e _
(~ 25 inlb A denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, OH, OA and/or CN;

inlc  Het denotes a monocyclic aromatic heterocycle having 1 to
4 N, O andfor S atoms, which may be unsubstituted or

30
mono-, di- or trisubstituted by B;

inld Het denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or

35 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3,
4- or 5-isothiazolyl, 2-, 3~ or 4-pyridyl, 2-, 4-, 5- or 8-pyri-



denotes NH2, NHA, NM, 25A or 30A, A.each, independently of one
anot her, denote unbranched or branched al kyl having 1-8 C atons, in
which 1-7 H atons nmay be replaced by F and/or O, 35Hal denotes F, O,
Br or I, cidenotes 0, 1, 2 or 3; WD 2009/030333PCT/ EP2008/ 006466 -
18 - and pWAr#A&eWBIcal |y usabl e derivatives, salts, sof&iHEREE08/006466
tautonmers and stereoisonmers thereof, ingsuding m xtures thereof in
all ratios. 5The conpounds of the formula | and also the starting
materials for their preparation are, in addition, prepared by nethods
known per se, as described in the literature (for exanple in the
standard works, such as Houbidinvidy2 3-tieztidded- aed-vr at-BeReh!-cheni e

[ Met hods of Organic 1OChen‘iosrt§a%] 1-&%05%%@@;122 %&E@ﬁzo@-‘gr?—?ﬁt) , to

be precise under reaction conditions nown and” sui l e for
the said reactions. Use can 24sexabimzorBeohéng 1B 4vihiddiaros2koosnylper

np“‘l’% Wefthtt E‘eimlzl {f‘%ﬁai'aﬁia%ﬁé‘%&&é%&ﬁ? ek 41 o1 Pty ar
Pyr i dazi nones. of the 1 or mlch T Geany g LT ERRASWAER MPss uipiostiL:
avai | abl e, 20general |y pregad edniopot.th- erdtibigebtitifted\by B; Coates, A
McKi | | op, Synthesis,
inle  Het' denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
10 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
[ 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyl, 1,2,3-triazol-1-, -4- or -5-y|, 1,2 4-triazol-1-, -3-
15 or &-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-y|, 1,3 4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3-
or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-
ted or mono-, di- or trisubstituted by Hal, A, OH, OA,

20 CN, CONH,3, CONHA, CONAA', SO;NH,, SO.NHA,
SONAA', NHz, NHA, NAA', SOA, SO,A, OCH,0 and/or
OCH,CH,0;
(
25 inlf B denotes A, NHz, NHA, NAA', O(CH,),R?, N=CH-
N(CHa)s,

v
N N
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1993, 334-342. Conpounds of the fornula | ,can preferably be obtained

by reacting a conpound of the formula Il with a conpound of the
formula I'l'l. 25In the conpounds of the forrmula Ill, L preferably
denotes Cl, Br, | or a free or reactively nodified OH group, such as,

for exanplwp 2am/@cixBvated ester, an i m dazolide or al kyiCSEPREEPIGEY
having 1-6 C atons (preferably methyl sud onyl oxy or
trifluoronethyl sul fonyl oxy) or aryl sul fonyl oxy having 6-10 C 30at ons
(preferably phenyl- or p-tolylsul fonyloxy). WO

2009/ 030333PCT/ EP2008/ 006466 - 19 - netals, preferably of potassium
sodi um cal ciumor caesium nfAy al so be favaurable. Depending on the
condi ti ons used, the reactionltime is b enpg few minutes and 14
days, the reaction tenperat @ s betwe®gn \abqit -30 and 5 1400,
normal |y between -10 and 90 in particular tween about O and about
70. Exanples of suitable in ol vents are hygirosar bons, such as
hexane, petrol eum ether, benzé¢ne, tol uene or ; chlorinated

hydr ocaPbons, 10such as tri chhogoet hyl ene, 1, 2\di ghl or oet hane, carbon
tetrachl oride, chlo- roformor-dichl oronet hane; aﬁcohols, such as

met hanol , et hanol, isopropanol, n-propanol, n-butanol or
tert-butanol; ethers, such as diethyl ether, diisopropyl ether,

tetrahydrof uran (THF) ,or dioxane; glycol ethers uch, as, 15 et hyl ene
gl ycol ~monomethi@l o fronoeti?y "E@ﬁ[g‘?r?/d%é‘%lﬁﬁf Bﬂ%aBPi'gBIde&PW@tWI et her
(diglyne ketones, such agrge@icang bpandhedaign favingi1de s, ateteh as

acet am aé di nmet hyl acet am de or di net he/l formam de (DVF nitriles,

such as acetonitrile; sulfdxwhioh 1-§tatosss aambergplased %’bfi’q‘féﬂ‘%rﬂwm);
cafr bon disul fide; carboxylic acids, such as formc acid or acetic
acid; nitro corn- 20 pounds, such as nitromethane or nitrobenzene;
esters, such aslhet gl ace- deabts A onHet'ures of the said sol vents.
Particul ar prefere

nce is given to acetonitrile, dichloronethane
and/ or DVF. 25Phar n@%uti cAlensigsids o4 df?’&" “ro"f%élihl'?é"yt}ﬁé g”aﬂrc?'ﬁﬂmunds
accordifl§ to the invention can e esafddii el 8- bl Bab-gaRosalL, do5m
On the other hand, the present invention also enconpasses the use of
t hese conpounds in the forB-ofazolbid prerdisesaraidal ¢- acedpezolyl, 3-,
4- or 5-iscthiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyl, 1,2,3-triazol-1-, -4- or -5-yi, 1,2 4-triazol-1-, -3-
20 or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-y|,
1,2 4-oxadiazol-3- or -5-yi, 1,3 4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3-

or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-

(k 25 ted or mono-, di- or trisubstituted by B,
Ar’ denotes phenyl which is unsubstituted or mono-, di- or
trisubstituted by Hal, OH, OA and/or CN,
Het' denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2, 4- or b-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
30 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyi, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl,
35 1,2,4-oxadiazol-3- or -5-yl, 1,3 4-thiadiazol-2- or -5-yi,
1,2 4-thiadiazol-3- or -5-yi, 1,2 3-thiadiazol-4- or -5-yl, 3-



30abl e salts, which can be derived fromvarius organic and inorganic
aci ds and bases by procedures known in the art. Pharmaceutically
acceptable salt forns of the conpounds of the fornula | are for the
nost part gﬁhfared by conventional nethods. |f the conpound o

formla I U9333" car boxyl group, one of its SU|tab”53§§FW§m@§ﬂibe
formed by reacting the conmpound with a $sUttable base to give the
correspondi ng base-addition salt. Such bases are, for exanple, alkal
met al hydroxides, including potassium WO 009/030333PCT/ P2008/ C0646 6

- 20 hydroxi de, sodi um hydr OXI de, . and |ithium hydroxide; alkali
car th et al  hydr oxi dos, - Such i GaRTUARTR B G T pasHostE-

nydroxi de; alkal i metal al kobAfnof of SRS B Pl R, @ioside and

sodi um propoxi de; and various organi'c bases, such pi'peri di ne,
di et hanol ami ne and N- et hy|GN,5CQNuk aGOMNEA, 'EF@N&F\urGOHNHm S&:NEAGf t he

conpounds of the formula | | . ke, Vi, s€, i Rel o | a f

certai ngconpounds of the f%@ﬁ“&ﬁ@aﬁé&%@%@#ﬂ Cﬁ@ﬁﬂg@?‘ﬁ{%’?md

by treating these conpound@HidHgnar maceutically acceptable organic

and inorganic acids, for exangle hydr ogen 10hal i des, such as hydrogen

chloride, hydrogen Broni de 9# wﬂpbg@notpééimenedwm hitdept@mSaci ds

and correspondi ng salts thereof, such as sulfate, nitrate or

phosphat e and the |Bke, andeapteglA, Nird Nibhd¥ig) SUCHoWRE. NClluch as

et hanesul f onat e, toluenesu%jeﬁ@}e and benzenesul fonate, and other 15

or gani c 4aci ds and correspon A %salts thereof, such as acetate,

trifluoroacetate, tartrate, Ieate SUCC|nate citrate, benzoate,

salicylate, ascorbate and the Ilke Accd?dlngly, pharmaceutical ly

accept abl e aci d-addition saItN of the cggounds of the fornula I

i ncl ude the foll ow ng: acet adi - Z0pate, alginate, arginate,

aspartate, benzoate, benzen sulfonate (besyl ate), bisulfate,

bisulfite, brom de, butyrate’ N anphorat- canphor sul f onat e,

capryl atg, chloride, chlorobedsoate, citjate, cycl opentanepropionate,

di gl uconat e, dlhydrogenphosphate di ni trobenzoate, dodecyl sulfate,

et hanesul fonate, fumarate, gaphacterate (from nucic acid),

gal acturonate, gluco- 25heptahoate, glu gl ut anat e,

gl ycer ophosphat e, heni succi pale, hemi sukf \e ?Leptanoate, hexanoat e,

hi ppurate, hydrochl oride, hydro-brom de, h i odi de,

2- hydr oxyet hanesul fonate, iedide, isgthionate, butyrate, |actate,

| act obi gpat e, mal ate, nal eate] mal onate, mand 30 net aphosphat e,

met hanesul f onat e, net hyl benzogt e, nonohydroge hat e,

2- napht hal enesul fonate, niggfimate, nitrate, e, ol eate,

pal noate, pectinate, persulfate, phenylacetate, 3-phenyl propionate,

phosphat e, phosphonate, phthalate, but this does not represent a

restriction. 35 WO 2009/030333PCT/ EP2008/ 006466 -21 - magnesi um

r’ra?ganese(l 1), mananese( Idenotesdiids NHAmNAADI um and zinc salts, but
s is intended to represent, a restrlctlon O the

above- nentloned salts, preferencq is given to amnonlun1 t he al kal i

netal salts 550diun1and pot assi and the al kaNipne earth nmetal salts
cal cium and :] [i¥;]

30

A A each, independently of one another, denote unbranched
or branched alkyl having 1-8 C atoms,
in which 1-7 H atoms may be replaced by F and/or
Cl,
35 Hal denotes F, Cl, Bror |,

n denotes 0, 1,2 or 3;



Tagnesi um Salts of the compounds of the formula | which are derived
f rom phar maceutical |y acceptabl e organi ¢ non-toxi ¢ bases include
salts of primary, secondary and tertiary am nes, substituted am nes,
al so including naturally occurring substituted am nes, cyclic am nes,
and basi c wWOorzlex0e303B® changer resins, for exanpl e argi nihGa/EPRYBHIAES,
caf fei ne, chloroprocaine, choline, N N +gli benzyl et hyl enedi am ne
(benzat hi ne), dicycl ohexyl am ne, di et hanol am ne, diethyl am ne,

2- di et hyl am noet hanol , 2-di net hyl am noet hanol, et hanol ani ne,

et hyl enedi am ne, N-ethyl norpholine, N-ethyl- 15piperidine, glucam ne,
gl ucosam ne, histidine, hydr abam ne, isopropyl- amne, |idocaine,

| ysi ne, nmeglum.ne, N neth rphol i n i perazi ne

ol per s di ne. . pa) SRRl Dbl AT e RL S Hies, Br T REs e
triethanol am Qtéredréérﬁér'@)&h@#@oﬂﬁncl&cﬂih ik keNhBRsof irf AIPF4ERY! am ne and
iris- 20(hydroxynethyl)nethylam ne (tronetham ne), but this is not
intended to represent a restriction. Conpounds of the present

i nventien whi i = t.al ni

guat er ni sed uesi?%%% g %?Qﬁg i $?I%?%ﬁ?%?%y@b%%}?ﬁgw§§a§gdﬁg§gnpl e

(rjret gyl 04)et Ihil lpre;m@qitl fro;mrare, mratiditemt pfﬂﬁagéd bhhmthrcd:? kﬁmmwnpt edesdeaael [ o::lr de;
i al kyl, su es, for ex e di ie and di any

Sul fat 6. (G oSeRapEAg Menlipiaugs (o st e Slacyierd HadBes¥h fur y1

BTVl (G - ot KoPERVET el en B B pen e el odo of Q1920C oy

br oni de ! S;éot hC\rretreertry daeorgi Thigmed/erlsige Stdigpdlind beawedsel Lnden reactasn

i nvention can epa S

20009/ 650525 pcr B BEAAER AR kRSB Y %QSHEg*?'%Fﬁr&@e sgidyeartions, Pegcan
phosphonat e, pisvdleahade patt oimaplansOtring partseakistie ars nbif ratetioned here
sulfosalicylate, tartrate, thionmalate, tosylate and tronet ham ne, but
this is not iHt¥RakEs df~°'b"“represent a restriction. 5Particul ar
preferque is given to hydrochloride, dihydrochloride, hydro-

brom de,”nal eate, nesylate, phosphate, sulfate and succinate. The

aci d- addi t i onThalstasting cdzrapbnndmfﬁbarﬁmrmLMe H Ialedﬂtbrarmganeraar lmq:wrerbfar ed
10 by bringin the fre F mlnt?Pcontact with fficie

anount of the é’s"ﬂl%‘&"% awe%%ru S GARE HTGPAEE; b&d“S‘ih"Pﬁ ”g\é{Ptpef ﬁe

conventional Ta8pgfidazifhds! &ehd aserutan ubed b@@ﬂﬁft%bﬁﬁnéﬁttah&eﬂﬂlm t he
salt forminto contact with a base and isolating the free base in a

convent lzgnal garerafy Prepared b thespathediad Msd draates. A-Mekitesr Synihesis,
respect romw?gcg@;r@@ondr ng salt forns thereof with respect to
certain physical properties, such as solubility in polar solvents;
for the purposes of the invention, however, the salts otherw se

correspond tonthe respectiv ase or t hereof , 20

ot omed. t nEoNThe AR BT el BT AR aierary b SBaitd bEfecing 2 ot e
copounds of bbend @rﬂmlfarrﬂruramaﬂroé%@dwp%h@oﬁﬁrear’oﬁnelé IaM nes, such as
al kal i tals and alkaline earth nmetals or o@genlc am nes. Preferred

metal s 4Pe sotl Wmcw%@eﬁmﬁthe@r;ﬁé@r Wt arefewdicdenatebftsr ke free
ic 25 gt |
organi ¢ a cﬁveq h‘rd&r 'cﬁﬁ%{% dsh%h%@hﬁrr}%&r&ﬁet)%n REPREGGRE.

chol i ne, diethano am m ne ucam ne and
procai ne. Theabaneiaadld:iet mrcnikyesajltosxykurﬁcy halidg d-& Gngtomnsdpredemblydneilyt- o
the inventi ONs Gchyloxy or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C

30 atoms (preferably phenyl- or p-tolylsulfonyloxy).

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

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

The addition of an alkali or alkaline earth metal hydroxide, carbonate or

bicarbonate or another salt of a weak acid of the alkali or alkaline earth



3Uprepared by bringing the free acid forminto contact with a
sufficient anount of the desired base, causing the formation of the
salt in a conventional manner. The free acid can be regenerated by
bringing the salt forminto contact with an acid and isolating the
free aci d WA 2409%8%3&nt i onal man- ner. The free acid forPﬁF%"’Etﬁ?q”g"@Wﬁﬁn a
cenain respect fromthe corresponding -3 salt forns thereof with
respect to certain physical properties, such as solu- WO

2009/ 030333PCT/ EP2008/ 006466 - 23 - bility in polar solvents; for the
pur poses of the invention, however, the salts otherw se correspond to
the respecti videfdlegraieraply ef pelapsieiespdiunt, Calcéwﬁﬁbﬁ@\%ﬁ'%c@@&lia?% k%
the i nventi Onfa%ﬂuta%il&s nore than one group 5 which is capabl e of
form ng pharnaceutically acceptable salts of this type, the invention
al so enconpasBepemiihg bpltee sahdisonsTygeid e maktioptimesabetweenrsfevncl ude,

iF et s, P GGtiPOH 4 @Y r R ersion e PR ls DEREEn DALY A%hded
to repr&- 10sepde AofrRihyhetivban 1044y seIR shiQuidhRiwsbRbBeubaRy it

can be seen that the exXpression "pharmaceutically acceptable salt” in
the present cabmdoct®on is taken to mean 15an active ingredient which

Calts, in par CRRTEAS o puldie il Yoksis ol htFoedtbihs sylfi s Hoxkhe

phar macoki net petr@ieomesthé senferid) lasid yexylags, etiognateddiydascasbons h t he
free foqw of the actjve ingredi ent or any other salt forB{of tlge
active i Ngr edP¥ht asbichioseetByene ef.2-tiRdorpRtiena ceaibPR igtTachiride pEiBt e

sal t form ol {diemR6l bkfiordiA@ehe dicals AR gegﬁgﬁagﬁoﬁ Eih%naméﬁogfoopa-

ingredient for the frrst tine w esire armacoki netic perty
which it di d molt nipaemaredri-betananet tedbutaren; dihers, sughoas diethyl etifer.uence

th h d i f hi ti i i t it t .t it
Cher apeut | ¢ eHROBIY! FinetelraniySfsa G rods, W i Roflen & ' 1
rel at 68150 MegingRMe Yot HERbEIRG oRndrRatiyl emer canpenngyesd! difethyl

formula'I' and/or pharnaceutical l'y usabl e derivatives, solvates and
st er eoi soner segE(dEGyMe);fetanfisngush 8¢ aselone v pPEENONG; nidepatychas

30and option | P } AN
Pormul abi one 2estafikee, Bhfith3l886 e B HNGRN RN RATRSARY rifles, puct
conpri se a prasateonitiepswdioaides, eifchaas diveethyi gukbokiden(DME0)3&dbaage
unit. Such a uyniL .can conprise, for ex le, 0.5 . to. , prefer-
ably 1 g to SBUTHE CHBOPTEatkR) SO 6 AN 8 ohgorls % Moo 8P o
tcfggfgg ?ﬁg%&hﬁlﬂs. EQch BS nitvwelthasor ﬁ'i?rBS@ﬁ'ié?&; Qéltekb%ué}?@gbmwace-

’ tate, or mixtures of the said solvents.

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

25 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-
30 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 I contains a car-
- boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.

Such bases are, for example, alkali metal hydroxides, including potassium



20007 030333PC 1] EP2008/ 006466 - 24 - nethod of adni ni stration and

the age, weight and condition of the patient, or pharnmaceutical

formul ati ons can be admnistered in the formof dosage units which
conprise a predeterm ned anmount of active ingredient per dosage unit.
Pref erred WOsH@®30IBt fornul ati ons are those whi ch conpiGTeiP2ep8406466 | vy
dose or part-dose, as indicated above,.my.a corresponding fraction
thereof of an active ingredient. Furthernore, pharnaceuti cal

formul ations of this type can be prepared using a process which is

general |y known in the pharnaceutical art. 10 Pharmaceuti cal
ormul at] ons. BudroBgeasepadn o deimndliGlira by aakal et setal

ubl (ngual ), TepkPes SRt et B RER & it e

subl i ngual ), i'ncludihg”buc s I'ngua

transdermal ), a%x@gs Nfal egdmplerissiah dhm&dwﬁnmgocaudaqmpm@&mnd
i ntranmuscul ar, int ravenous or i ngr ader mal% t hods. Such fornu] ations
can be prepar NariQLs organic baseouisE 28 MPRGINS, rﬁl@then%ﬁ@m%amwrfeaihv rt

by, for “exanp fraf méb*rﬂé?%ﬂjrhﬁ@g?%%]lisvﬁfthQQBﬁ@JgﬁH?sWﬁh@f&%laIare ke

exci pient(s) Or adjuvan ar maceut ormul ati ons adapte
for oral adnm wisinauded. lodne basedf cartain strepedndesofsbp doratua Uracids, such

o suspensi on€apfioaRaLe e Be At uetiy Pase RamBaiy &% sl

f oam f oods; oke@iidaly @c&@t%le'dr@éﬁué’aﬁmﬂo‘?@&ﬂé aids 2ovek&tpleMyeirdgdr qui d
Thus, for exa in the case of oral administration in

| :

te g fS L?ﬁ\aof ahgligasesueh aggb@r@g@n chl@étdaclwdmem@rro@ad%ﬁt hydsagen&stide an
Ibﬁ,e rcf”*e);(glegl g"ﬁgﬁér%ﬂnﬁﬁa%ad%%ﬂ&’&oFrgp;}»&m‘?rgfﬁé% Q%%?;éygﬁ%s'%lfﬁ gepgﬁg' €
the |ike. Powdérase ar ahcpzr[:maeafemmelmm@aﬂwh@nﬂhﬁommwmags,auch

suitable fine size and_m xin maceut | XCi pi ent
o muted | a8 cCranraronARnBeneaiional B beasanrsiEonas <l e

car bohy r?at e, it ASds bAd c@ﬁééﬁ&rﬂangséé}{s%e@of FEReR 'a%QJceta?é tﬁﬂuér@your
preservative, di s ersant and dye may |ikew se be present

2009/ 030333PCRLER mra&smeatezsuccw@gsmﬂr@t@, b&rezome;@abfe@atbyascor

el ati ne she| Pttt oA SR ARRDL bER I Fap it bl g 38R n
exanpl e, hi ghlsaiwlbfstnero@mmiuhugbﬁtmfbdnuttaal||¢c|udmgﬂa‘ai!¢vﬁhgimaﬁeeadz-
calcium stearate o yet hyl ene glyco] in solid form_can be added

to the | Merpﬁiexﬁ[wr@t%earsmt% [REPRTtAE; hanzsis. éﬁnéﬁnew*fangﬁerhb@gy iy or
sol ubi | iser, B%%hat%sblsf.l%ew 3 eebugg%g @fﬂﬁﬁho %bHﬁhS%ﬁPQﬁ e or

sodi um car bonat e nay I'n or er 'to I nprove
availability ofpiylede, midhricke; neintobehzeatet h:ﬁateapscjbneritaaemepnnaw{elrglu»lo
conate, dihydrogenphosphate, dinitrobenzoate, dodecyisulfate, ethane-
( sulfonate, fumarate, galacterate (from mucic acid), galacturonate, giuco-

25 heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

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

35
Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lll), iron{l1}, lithium,



'n addition, if desired or necessary, suitable binders, |ubricants
and disintegrants as well as dyes can |ikew se be incorporated into
the m xture. Suitable binders include starch, gelatine, natural
sugars, such as, for 15 exanple, glucose or beta-|lactose, sweeteners
made from waizegosasural and synthetic rubber, such as,pdimr:essangaEbe,
acacia, tragacanth or sodi um al gi nat e,_&sar boxymet hyl cel | ul ose,

pol yet hyl ene glycol, waxes, and the like. The lubricants used in

t hese dosage forns include sodi um ol eate, sodium stearate, nagnesium
stearate, sodium benzoate, sodium acetate, sodium 20 chloride and the
l'i ke. The di sinfigeesiant, snaritinede(Wriahghedti ) @otRsiun, Goafint Bad etne,
starch, nethylcellul ose, a?ar, entonite, xanthan gumand the |iKke.
The tabl ets asalts buhilisitsawt byiendas toggarasest a pedpetionn §f therahrusrmen-

m xture, gran i 0 - i ] r i ri cant
and a disint egbﬁ%%tnsf E)én%péﬂgézsz@kgrg&gﬁgmﬁ'ﬂ’ tﬁnexﬁgaﬁﬁerﬂ?tgﬁsg#%

t abl et si5 A powoginmnand patessiamp arg dieedkbyneneatmetdi g alto oploiundand

comm nuted in_a suitable manner with a diluent or ase, 3s.

Goscr i bed aboFBSMEb oSS RATE, e s i Formei AWAGH of% Redethpl e,
car boxynet hyl ggh sl Bffice ity AcEAtEbleIRh AL RBNWxiP BLYM R¥lutie salts of
30pyrrolidone, a dissolution’retardant, “such as, for exanple,
paraffin, an piganptsecondry andiartiory, arsineh, substifubed exings| alsoancluding
guat ernary salt d/ or an abs ant,.such as, f.or ex | e,.

Bentont te kabrHABoGhu iR mics: SvdlE spifte ARG ien & be
granul attéd bych@iddrngsihg, ok bxXarpiBiangiaine, Betalheasafféing, FRairyr up,
starch paste, acadia nucilage or solutions of cellulose 35 or polyner
mat eri al s and<peles Nay-dibenrzyiaiiyjenediaminge bepzathinesl dieuciphexylamine,

granul ati on, oM - | I _tabl ing
Tachi ne,  vio SES R EEs ek HSRER, HORI MRS B LRl

non- uni f or m skdpEeol, ethatiolamiae pethkenedipntine, dethyimanmitbirse, NFetiygr anul es
can be | ubricated by a]dditlon f steariE,a id, a stearate salt, talc
or mineral oi PPERAPRGBLCRTING SieRtastEe isﬁémﬁohxq{@b@rameetsoeaom-ng
nmoul ds. The | : g8 I i ina I NE
conpounds 5 agfl?i(i)rﬁr%?ﬁg%lgé? %@'n@é%@?@r%'%ﬁ%ﬁg glga%héﬁ%eit, ﬁ?&sﬁwa{nﬁ’a
free-fl ow ng Piberazingiggrigine, polyatriiean rgsinss paetaiia, potings, ttlediromine,

tablets wtho rryving ou he. granul.ation or dry-pressing, steps. A
transparent o SRR R Rstinll it G e Bynling o Bl

seal i ng | ayer {(hard@yasth@fmstigamigs (taehsthBmir®! gititak i Aendtendelass

| ayer oR0wax may be present. Dyes can be added to these coatings in
order to be aBiEeseNtgireplictoRi ate between different dosage units.

Oral liquids, such as, for exanple, solution, syrups and elixirs, can
be pre-

Compounds of the present invention which contain basic nitrogen-contain-
( ing groups can be quaternised using agents such as (C1-C4)alkyl halides,

25 for example methyl, ethy!, isopropyl and tert-butyl chloride, bromide and
iodide; di(C4-Cy)alky! sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C1o-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C4-Cy)alkyl halides, for

30 example benzyl chloride and phenethyi bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such
salts.

. The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,



15 pared in the formof dosage units so that a given quantity
conprises a pre-specified anobunt of the conmpound. Syrups can be
prepared by dissolving the conpound in an aqueous solution with a
suitable f] av ile elixirs are prepared using a nqp:t.0xi

al coholic Wgﬁﬁ@%gqﬂguspensions can be for- 20 nul ated g@”ﬁ?ﬁ%@?@%@h
of the conpound in a non-toxic vehicle.2%ol ubilisers and enul sifiers,
such as, for exanple, ethoxylated isostearyl alcohols and

pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives,

such as, for exampl.e ermnt oil or natural, swe ner [
saccharin, or n}ﬁgﬂ&lmﬁr 'F'ﬁgfécPgat%\ﬁgjé’?aﬁ@}%e‘a‘?ﬂﬁaa}?ﬁes?(%%, ﬁp}ﬁﬂﬁekewi se
be added. 25 TharslesagRtelHulfodficyltatitate, iiomarae, Byl fid wedrmheth-
can, if desired, be encapsul ated in mcrocapsul es. The fornulation
can al so be pesw® &gt fhis surdi infendsd togpraseet g 63€EEON s ext ended or
retarded, such as, for exanple, 30by coating or enbeddi ng of
particulkate material in polyners, wax and the |like. WD

2009/ 030333PCPaERR(N Ppré&refehas is génto hpdnedlofide nilyatrochlsride, hydro-
phosphol i pi ds; such as, for exanple, chol esterol, stearylam ne or
phosphat i dyl ch&mfﬁﬁsma‘(ﬁ@@@%ﬁy&ﬁjﬁcﬁhwh?ﬁeSP‘%"%“Q SUCERE®: he salts,
sol vates and physiologically 5 functional derivatives thereof can
al so be delivered using nonoclonal anti- bodies as individual
carriers to wihelacidradditiomsaltscofriimiseondresounds of thepfostulaTlrase pospsends

I b l.ed t | ubl I t ted '
carri er 80 Suchy BergharaS et Sene GHBLEL SUAtawt AUl pyPT BN L )P an
copol yner, poHp&iwsl it PeRBWGRE fgiedationrdf depban®l a comleyfiyaliiowanner.
et hyl aspart am dophenol or pol yet hyl ene oxi de pol yl ysi ne, substituted

by pal mtoyl fagifieg basenne koipgsna@iethiy bringing dicherleiopa lefsnEéastt o a

cl ass of biod e i - S| r |-V
controlled 15§ﬁé{f1%ﬁe&r&ﬁﬂs%ﬁﬁggﬁr’%ﬁ@b?%eflneé(’g%{ygﬂgﬁ@ﬁ%@ﬂr?gégﬁg?
pol y- epsil on- bage formsatifferie a q@olajhsedpextyfharh yiie coraedpdnding salt forms

pol yort hoester,s, polyacetals, polydihydrox rans, pol ycyanopacryl ates
Bnd or oss| | kBB ITDIRSBREP CCHRBAEEBLPFRENES o udhyR T dpa 150

Phar maceut i C?‘boffaP 5O A fb?%hé‘ﬁé\@b@é’s EPthelinANHBRT ReWe\RE NhBIs3itE atHepn
can be adm nistered as Independent plasters for extended, close

contact with wee epraseent do tfe renpectiveiffsiedrase foros thereef. exanpl e, the
active ingredient can be delivered fromthe plaster by iontophoresis,
as deschppbed in general 25terns in Pharmaceutical Research, 3(6), 318

(1986) . Pham@tiktcile shampedadiatyd apdadalile babepiaitibn salts of the
adm ni stration can be fornul ated as ointnments, creans, suspensions,

| otions, powdePBPodRAef thadornidaiaratormgdvith mplalser amiBessBIch as

ils. For th f : i f
xanpl ¢ mout b S0 e B R heRle & o G E ey ABiTed et

era
t opi cal oi nt ner sa@lium, potassium, magnesium and calcium. Preferred organic
25 amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, di-

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

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

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



35cream In the case of fornulation to give an ointnent, the active

i ngredi ent can be enployed either with a paraffinic or a

wat er-m sci bl e cream base. WD 2009/ 030333PCT/ E P2008/ 006466 -28 -

Al ternativel t he_active ingredient can be fornul ated i
cream wi t h% %’08?/?30?3?1 wat er cream base or a water-i n-oi |‘;Cgfé'§‘lé¥‘%’°3"““
Phar maceuti cal fornul ati ons adapted for2%epical application to the
eye include eye drops, in which the active ingredient is dissolved or
suspended in a suitable carrier, in particular an aqueous sol vent.

Ph t I | at d f t opi t t
ot - oncomHbEr R B 8 Pl R PO W R
formul ations aftapiRE c%%sbard & thaJegchive %b%ro%ﬂn@%aebm ni st ered

in the formof suppositories or enenmas. Pharnaceutical formulations
adapted for nasal adm nistration in which the carrier substance |s a

solid conprise; a coarse po r hayi rti i

in the rmange gf(? %gs?h?%q' %%wg'\%i@ﬁ]eq %8%% qogfaérﬁseﬁ'no‘rﬁtr{ 6n%§

whi ch snuff i swhickkigeapable. ofanﬁ@pﬁaﬁﬂﬁb@hﬁ@allﬁ}mc\teptabmmaﬁhhIQWQGS
froma container containing the powder held close to the nose.

Sui t abl e f or mifeainventiory @po aaﬁwrﬁpgﬁﬁeétm@mpi%aﬁaswp%rwtlni? Sﬁ%i@ﬂﬁr ops
with a liquid, Akl Fﬁ“% e S i t
solutions in V\r/g.'t%eo% ('F)c?re(?;a ?%ﬁgﬁﬁh{lg%lg%aﬁ!f%%}aﬁaqlﬁgh ﬁgpc'yed for
adm ni st rat i ophbyphathadisddion smiddhydrsshlbiides byt fras ts rmilirteedetliit ©poz-

m sts, which can be g_ nerated by various types of pressurised

di spensers w CANERISIEION: nebul i sers or insuffla- 30tors.

Phar maceuti cal formul ations adapted for vagi nal adm nistration can be

adwmi ni stered as pessaries, tanpons, creans, gels, pastes, f oans or
spray for mul aMihegardio PebsiatR0EEsRCH Car2eceL0ibaidhe exp@ssion "phar-

el ude: aqueo e AHFHS-2a0aBRAAE th R rPRr EEbRAR oBiENKsReb Theat
conpri sijRg anahextiveingsedibnutivitecis colprsey a asinpbues obihe ferhuladdn thay

nmeans of which the formulation is rendered isotonic with the bl ood of
t he recipient PQFB" HePrie Yisetplt SaW@%@ﬁ}%déﬁ‘W‘WSHnaﬁﬁéﬁﬁﬁngﬁoé? | e

suspensi ons, Wﬂbﬁﬁbd@%e@z@@ébeﬁﬁessélﬁﬂ?é“%t% u’cil@’f@!:il%n?‘% HeekRRehe: frebhe
formul ati ons can be adm nistered 1 n single-dose or ose

cont ai ners, f fermextdhplastive migeetientps @ng Sthardaltifains of ﬂmdacgrverrmecﬂiant
freeze- drled h||| state sothat add |on .0f .t he
Stor Lo ggarri B% BaURt T TR el Ak aa e skltiedt ohhE iR b

i mredi at el y begfeightusn diso pRARRSBkYactileirReédion fapiﬁetﬂrgrt&n@mh a
suspensi ons prepared in accordance with the recipe can be pr epar ed

fromsterile @8siershargiagalingtc ameﬁalﬂ‘f@@fhftdidtmzjé@ﬁ\ﬁﬁf'l%@ﬂ $a0i ng
that, in addibignie. & BesAICYRIRALS bﬁ%@bhymr%%bgﬁgrﬂ s GRS LEHAN! S,
theforrrulatlons may al's nprise her "agents usual in the art with
egspect to thmgpadiemtomtl'arespgzpretooﬁs th@namhhﬂefrﬁnacytrhdbe bbdy. exanpl e,

f or mul atisons which are suitable for oral adm nistration may conprise
fIavours A therapeutically effective anount of a conpound of the

formula | depwhdsnventian Wﬁtﬁ‘ﬁ‘roﬂ% rd ek 86 fediddFhdHls aanpﬁahg%mmt éne t he
age and wei ght of the mal , the precise condition t

requires t reaF%ﬁﬁun‘aﬁHmet@”ﬁ@@érﬁnﬂfPf pbaenassdicaleussble ﬁ@“‘l‘&iWﬂﬁl%ﬁ on
and Lhe et hoGall sAATEESI0AdO horBK ichidid iRl Es hereBPhSAITLASE DY

the treating doctor or vet wever, 'an € anount
conpoundgaccoaud pgticrallyeciprrdsbndior Bdjuvafte. t r eat ment of neopl astic

Pharmaceutical 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 to the invention, depending on the condition treated, the



growm h, for exanple colon or breast carcinoma, is generally in the
range 30from 0.1 to 100 ng/ kg of body wei ght of the recipient
(mammal ) per day and particularly typically in the range from1 to 10
ng/ kg of body wei ght per day. Thus, the actual amount per day for an
adul t nmam¥P W‘Bgﬁ%g 70 kg is usually between 70 and 76G/EkGIO8 QG0
this anount can be admi nistered as a siddgl e dose per day or usually
in a series of part-doses 35 (such as, for exanple, two, three, four,
five or six) per day, so that the total daily dose is the sanme. An
effective anount of a salt or solvate or of

2009/ 030333 PCTEERZNUgIdNNSEEtion god ihqomml@lgﬁaé@ qopditigRf it aptient,
derivative ther ;%)érm%% B g&hﬂ%éﬂoﬂ%%@ﬂ%é%lﬁ[&%&ﬂ Wtr%ffo];rﬁ%f%t)gﬁgf%'eve

anount of the COprOUI’] accor e I nvention
assunmed that shits wanth@Gmlsara@redet'eabinedfanmoudt@f acmlr@nw:amﬁ pet her

condi tions nmentioned above. ghe mveng on rther Vﬁ“a}hes to
nedi carrgnts c §psR9enly Paefered sosagr up! %Pd 1ogf afe?] OI"’Br FHRCPMBAT or
phar maceut i caly| .;yaa@é Srgﬁi 'aé%dlcgfadvmg &4l cSTESRAHRRPAion

t hereof, inclu ng m xt u ereof in al atios, 10and at |east one
further medi ctheeenf daniactive mgrr@ﬂeleinFur’tl‘rérmora,vmrmneaﬂl@bqumUéﬂt@ﬁsto a

k ks
of a conoundobi Hae Fop REIRCHraHarG0 phiachea Bbife Sanaly kg ™
derivatives, g@ fScalstafbrr eoi soners thereof, including mxtures

t her eof hn al | ratios, and (b) an effective armunt of a further
medi caméft acti ve ingredient. 20 The set conprises suitable

coptainers,  spghRs RS Torh I YR DIELES ro MANT IATROM B, The

Set may, for exarrp separa oul'e each contai n'ng an

effective armd&tfremfsﬁablymewnd fofr ek pfeoiyrolad (ihcladidg duccal or subl n-
phar maceuti cal |J%husab e derivati d stereois

25t her eof , i n@FRIYiTRgakiNRE2Y @&'qqlméw%@ 'ﬁg{p\ﬁgggs?ﬁmﬂgal AEng e'ré‘I“‘l‘ Ect ive
f‘;rggml | éeg ;gééﬁﬁﬁrorrﬁ%?érﬁé@nﬁcla&hb‘éﬁbbﬁ@ﬁg&ﬁrﬁtrdnﬁ‘u&b%??ih’tfﬁﬁ’erﬂfus
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).
20 . L
Pharmaceutical formulations adapted for oral administration can be ad-
ministered as separate units, such as, for example, capsules or tablets;
powders or granuies; solutions or suspensions in agueous or non-agueous

liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

———

25 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,
30 non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

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



30USE The present conpounds are suitable as pharnaceutical active
ingredients for manmal s, especially for humans, in the treatnent of
tyrosi ne ki nasei nduced di seases. These di seases include the

proliferation of tunmour cells, 35pathol ogi cal neovascul ari i r
angi ogenes8)2%H1eH3 pronot es the growth of solid turmur’%,[”%?%?[g@?“&o

neovascul ari sation (di abetic retinopat+3§- WO
20091030333PCT/ EP20081006466 -31 - age-induced macul ar degeneration
and the like) and inflanmation (psoriasis, rheunatoid arthritis and

the Iike). The present invention enconpasses, the use of, the c ounds
of the fo- 5CAaPASH abmastiond by PERGENER Pdes Caistil P desPREtbARpYe

sol vates ther gpf fil‘ﬁﬂ{;isiaﬁﬁecggéieﬁﬁ@&ﬁ&@ A re@vitﬁeéiiam%dfl@dr%dgbﬁsf such

treat nent or preven of “cancer. Preferred carci nomas he
treat nent ori gsfat exdmplm higblyglisnerse siticbresld, tale,ohagnesjura strpsatiet 6l

tract carcinoma, carcinoma of the | ati ste 10

car ci nopma, |aFVHb%t§PTBé%PEPﬂ'¥ﬁf£‘V§H8 dfﬁgmc%@gﬁw&&ef%ﬁ%ﬁqg?oup of
preferred forpewakr SpMGeheddre the AMAY bberdtieHkAIEistegldmgr solubiliser,
adenocar ci nona, small-cell lung carci nomas, pancreatic cancer,

gl i obl ast omas Sugitiadrfenexarple cAgRIrAgaT.IGIGIWE carUIAiR S5 seriv® GaRORRe. of
the Co”p"“”dsrr;?,a%%%ﬁs%g%t %dogélﬁbrgr&ergggrgwf)%\%%é %v&i'ib%i|p§‘¥§{rhfe'trﬁ§diég-d/ or

physi ol ogi cal accepta s ah vat'es t'héereo

preparati on ofnent aftdi tharspsuibdrasttieenttaleat.ment or prevention of a
di sease i.n whi ch angi ogenesis is inplicated. 20Such a disease in
whi ch aﬂgiogenesis is inplicated is an ocul ar di sease, such as

retinal vascu j i ' ' ' i ﬁqidéq;@éj r
degener ati on grﬂ%a(tﬁﬁéeﬁ'?ﬁ%%%ﬁhgggéﬁy%%ﬁ%%ig?&&g?‘ i%’ e for?_rlu?gk%lkr{:l
and/ or physi oteggamtaldsyvelcaegyesidan lkamvise aidicorgiovated nto kg avftufeor t he
preparation o L. canent for .the 25treat nent, or event.i op .of

i nfl anmat ory gugﬁtggg)én%ﬁwqué%%a t Y ﬁ{"?ené‘a lﬁab ug@g’ts}{i’gﬂﬁﬁe@ént
inventi qg. Exar@hpR, glucobé Br bethliacmss ofwectbie 8 frifid fisth Wekeizé, edturat oi d

arthriti psoriasis, contact dermatitis, delayed hypersensitivity
reaction and ©Re syntetic soiiessush@snisd Sxampies acheayisagasanther ssiyBunds

of the fornul gt i i Al at es
Pher oot for 1 ARNRELRbORMALACAUER, bUNBESRRCIN L RS, ARF iRl
preventi on of Taetybrzantzeudddnadleedendhsagd fdinsemskidersodiuny plesteysodium

ki nase-i nduced cor][gi tion i.n

t her apeupi cal piragg e@@gv%mawgﬁj%gglsgd@&%%ﬁ%t%%@%ﬂﬁﬂge?}%a{]??%ggium
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 lubricant and a disinteg-

25 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-

30 pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,

- for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to

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



the invention is admnistered to a sick mamual 1 n need of such
treatment. WO _20091030333PCT/ EP2008/ 006466 - 32 - The therapeutic
anmount varies according to the specific disease and can be determ ned
by the person skilled in the art w thout undue effort. The present

i nventi on wosowedsIpasses the use conpounds of the forfAIVEP2PISARESDr
physi ol ogi cal |y acceptable salts and sopyates thereof for the 5
preparation of a nedicanment for the treatnent or prevention of
retinal vascul arisation. Methods for the treatnent or prevention of
ocul ar di seases, such as diabetic retinopathy and age-i nduced macul ar
degener at i on, giMing luirkewifsenpaniforr Gbaipe hehichaenbiokan upHe fasegranulashe

treat nent or eventi,on of . infla t.or .se s, .such as, rh oid
L thritls, CpsPERAUiel ofb ne MaR AR R Y GTET SRR RN, ARiRlRE ! £y
reaction, as watbrafindraPoil haREEEBhréverR cBMeRd 'td)ﬂheqéblbpé&tﬂﬁgtdi@kiagi es
fromthe gr ouprﬁost eosarcoma, osteoarthritis and rickets, 15likew se

t

falls wthin thhe lgrinstebmiiie ipthesapressef/erivotabletpel hegrrepalngis

"tyrosint’e Ki ngase- | ' [ . f BQ e

pat hot ogi cal - SoareToghane RERARE GGG BRGNS vif <GS liBvine nett
tyrosi ne ki naggsipiehy ané tieh esssbdireitly he giveitaeletd wittasut icadying out the
participate in the sig- 20 nal transduction pathways of a variety of

cel | ul ar act i @3RN TNV SRSING YEPS- &+ HENIArERHIN SPREHE RFRISHIVEr'aY§Ton
and di fferent i-atioF 1 1 i j i i

Bt vi 1y 1 el SariEthy B £ SRARE RARATIALER MdibIE RN B steral
neovasculfar i sant englosataypr ohmdemay he mesenthDpés sart bel atided to thesecul ar

A N e T

rheumatoid arthritis and the like). The conmpounds of the
formula | can be adm nistered to patients for the 30treatnment of
cancer, in paflradiguits, sugh agrfenexanplangriviion, sHepsanerilixeh aamle pre-

relates to th QUS4 8f f : : _
phar macdat i caﬁﬁtﬁﬁggh? g&gﬁr i vat%f;gé'sr‘w§8lt}€%[frg;§ﬁ%rjr'\8u%?g¥ &2 E0veT 2 pre
t her eof , i ncl sedeciiedraxiounesf thbeoapuhd. &Yups atn be,préparet g dissolving

reparation of, a nedi capment 35for the treatnment, of diseases, in. which
Phe” it bi 11 oS PGP SR Tr Ay AHEHS FOBUPARTONS BHtabe S g Sints

transduction pkayfeparé®Lifing a\WendBRR/diciidie it EPEHOSRK ARG M b for-

mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers

20 and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

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

25
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,

30 by coating or embedding of particulate material in polymers, wax and the
like.

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

large unilamellar vesicles and multilameliar vesicles. Liposomes can be



Preference is given here to Met kinase. Preference is given to the
use of conpounds of the fornula I, and pharmaceutically usable
derivatives, solvates and stereoi soners thereof, including mxtures
thereof in all ratios, for the preparation of a nmedicanent for the
treat nent oo Zgeases which are influenced by inhibiti ACTHEPZEB0OEINE
ki nases by the conpounds accord-10ing t®7 Cl aim 1. Parti cul ar
preference is given to the use for the preparation of a nedi canent
for the treatnent of diseases which are influenced by inhibition of
15Met ki nase by the conpounds according to Claim1. Especial

pref erence i s fgimedrfraro vaheususieospbolititle suchaspyantexempée, dhsleatsgowher e
the disease is, a ﬁolid tumour. [Zﬂ(»)The'SOl id tunour is preferably

sel ected fromSIEREIYPBEL FNOSRRIVENGiIN®She | ung, squanous epit hel i um
t he bl adder, the stomach, the kidneys, of head and neck, the
oesophagus, the cervix, the thyroid, the intestine, the liver, the
brain, the prdSeacapounds of hednindp landdbe sakms solvatssandcphypiiegicaliyhe

t h ®and/ or, t NX.. T id t ' : .
o ef er anl v seraictgam Ay TRyes P eh B Ao Tkl veleB delid bR e e

! | NoMgd| i idhothk nesibau ;
b o e
di scl osed compédndie spmpRendd Al RigOIDeaVRIRY Renlvhie pelvaers As targeted
combi nati on witf; obhar cﬁﬂ%‘?@. é%;&&hﬁﬂéfs%égsﬁéﬁppééf},g;};gfl}égxﬂ?ﬁ%bgﬁ@,cef

agents. As used héere, the term 'dnticancer’ age 0 an
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as antioestrogens (for exanple tanoxifen,

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

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

35
can be employed either with a paraffinic or a water-miscible cream base.
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passages from a container containing the powder held close to the nose.

Suitable formulations for administration as nasal spray or nose drops with

a liquid as carrier substance encompass active-ingredient solutions in

water or oil.
25
Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-
30 {ors.

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

formulations.
35
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15
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for exampie, for-
50 mulations which are suitable for oral administration may comprise flavours.
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 treatment, and its severity, the
25 nature of the formuiation and the method of administration, and is ultimate-
ly determined by the treating doctor or vet. However, an effective amount
of a compound according to the invention for the treatment of neoplastic
growth, for example colon or breast carcinoma, is generally in the range
30 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
a5 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
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physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

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

and at least one further medicament active ingredient.

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

(a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and sterecisomers thereof,
including 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 cells,
pathological neovascularisation (or angiogenesis) which promotes the

growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
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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
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,

10 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.

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

Such a disease in which angiogenesis is implicated is an ocular disease,

20 such as retinal vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

The use of compounds of the formula | and/or physiologically acceptable
salts and solivates thereof for the preparation of a medicament for the

25 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.

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

35
the invention is administered to a sick mammal in need of such treatment.
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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 | andfor physiologically acceptable salts and solvates thereof for the

preparation of a medicament for the treatment or prevention of refinal vas-

cularisation.

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

betic retinopathy and age-induced macular degeneration, are likewise part
10 of the invention. The use for the treatment or preventicn of inflammatory

diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and

—

delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
15 likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
20 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-
25 tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the

like).

The compounds of the formula | can be administered to patients for the
30 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
35 for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.
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Preference is given here to Met kinase.

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

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

10 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
15 Met kinase by the compounds according to Claim 1.

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

where the disease is a solid tumour.

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

20 lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the

( stomach and/or the larynx.

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

30
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.
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(Novartis) Kah%é%%cﬁ:s@ﬁ%ﬁ%ﬁg 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.

The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional

10 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

15 (for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like adria-

20 mycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mito-
mycin-C, dactinomycin and mithramycin) ; antimitotic agents (for example
vinca alkaloids, like vincristine, vinblastine, vindesine and vinorelbine, and
taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for example

25 epipodophyllotoxins, like etoposide and teniposide, amsacrine, topotecan,
irinotecan and camptothecin) and cell-differentiating agents (for example
all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);
(in cytostatic agents, such as antioestrogens (for example tamoxifen,

20 toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH
antagonists or LHRH agonists (for example goserelin, ieuprorelin and

25 buserelin), progesterones (for example megestrol acetate), aromatase
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inhibitors (for example as anastrozole, letrozole, vorazole and exeme-
stane) and inhibitors of Sa-reductase, such as finasteride;
(iif) agents which inhibit cancer cell invasion (for example metallopro-

teinase inhibitors, like marimastat, and inhibitors of urokinase plasminogen

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

kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for exampie EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl}-7-methoxy-
15 6- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)guinazolin-4-amine (erlotinib,
0S81-774) and 6-acrylamido-N-(3-chloro-4-flucrophenyl)-7-(3-morpholino-
propoxy)quinazoelin-4-amine (Cl 1033} ), for example inhibitors of the
t 20 platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;
) (v)antiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for example the anti-vascular endothelial cell
( growth factor antibody bevacizumab [Avastin'], compounds such as
25 those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avB3 function and angiostatin;
30 (i} vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 98/021686,
WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
(vii) antisense therapies, for example those which are directed to the

35
targets listed above, such as ISIS 2503, an anti-Ras antisense;
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(plasm nogen
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BCX- 1777 ( PNP mtrdnedincttaue eRivo, mti)aplﬁmamheaémen@eebmg l;uataeratstelerance to
sti mul ant, Ecel Gal arﬁg (% ynt heﬁéf i nhi.hitor

Ti rapazani ne (PRHQEISPRGLREC ¥n°t“§ A5t ORATYY St @%‘&%F‘é‘
(reduci ng agerg,g d&wpfrbon) R-Fl ur bi prof en (NF- kappaB i nhi bitor, Encore)
3CPA ( NF- kappal i nhi bitor, Active Biot ech) Seocal citol (Vi tamn D
receptor agoni(l, Lesnunatherapympeoachesineheiagofsr sxample, ex-vivo and

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

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

bodies.

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

20 combined with the compounds of the formula 1.
Table 1.
Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
25 Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
30 Carmustine

35
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Endo) Triacetyluridine (uridihe prodrug,
(sarcoma agent,
Bi omedi x) PCK-3145 (apoptosis

030333PCT/ EP2008/ 006466 - 43 - 2.f| yorodesexyeyti-di-n
Jatinwn ggents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Carboxyphthalatoplatinum

Satraplatin (Johnson

Tetraplatin Matthey)
Ormiplatin BBR-3464
[proplatin (Hoffrnann-L.a Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate

Capecitabine
5-fluorouracil

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
6-Thioguanine

Deoxycoformycin
Fludarabine
Pentostatin

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
|datrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase  |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho}
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis} KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna) _
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide

Doxorubicin (Adriamycin)
Deoxyrubicin

Anthrapyrazole
Oxantrazole

Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) {Blenoxan)

Vel | stat) SN-4071
Si gnature Bi oSci ence) TransM D-107Tm (i nmunot oxi n,
WO 2009/ 030333PCT/ EP2008/ 006466




I rofulven (M3 "Pharrna) DMDC (‘Hoffmann-La Roche) Ethynylcytidine
(Tai ho ) Topoi sonmer ase i nhi bitors Ansacrine Epirubicin Etoposide
Teni posi de or mtoxantrone Irinotecan (CPT-11) 7-ethyl-10-

hydr oxycanpt ot heci n Topot ecan Dexrazoxanet (TopoTarget) Pixan ne
( NovuspharWVRa¥ome®8t camyci n anal ogue (Exelixis) BBR 357‘6T’EP2°°3’°" 6466
(Novuspharrna) Rubitecan (SuperGen) Exagecan nesylate (Daiichi)

Qui named (Chentenex) G matecan (Sigma- Tau) Difl onotecan

(Beauf our |l psen) TAS-103 (Tai ho) El sam trucin (Spectrun) J-107088

(Merck & Co) P- 1350 (Bi aNunerik) CKD-602 (Chong Kun
(Kyowa Hakko)| Antitumour HeRifUBIGH i cs Dacti nonyBEAMYARIG #ddyci n
Armonaf i de D) Azonafi de Doxor iBiesambchdr i amyci n) AnBlepayygingXol e
Deoxyr ubi ci nOkantrazol e Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
5 Porfiromycin GPX-100 (Gem
Cyanomorpholincdoxo- Pharmaceuticals)
rubicin
L Mitoxaniron (Novantron)
Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
10 Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
15 Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-B6526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
20 T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  'DN-5109 (indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
25 BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin {Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
30 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
35
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( Daunonyci n) (Bl enoxan) Epi rubi ci nBl eonycinic acid
Ther ar ubi ci nBl eomyci n A | dar ubi ci nBl eonyci n B Rubi dazonM tonycin C

Pl i canyci

@NEN— 10755 (Menarini) Porfironyci nGPX-100 (CGe
Cyanonor ph8PiiE#8%82 Phar maceut i cal s) rubicin M toxantr
.Antimtotic agents Paclitaxel

Docetdxel

S BRI )

Col chi ci ne Vi nbl asti ne

Vi ncristine Vinorel bine Vindesine Dolastatin 10 (NCl) Rhi zoxin
(Fujisawa) SB 408075 (d axoSmithKline) E7010 (Abbott) PG TXL (Cell

Ther apeuti cs)
223651 BASF

10

15

20

25

30

35

| DN- 5109 ( Bay

rY A 105972 ( Ah

A 204107 ( Abhat + )

DA G0t00915AS 3

PP esodind P HarRe

Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis}

ar) 4Wfos?amide (Baxter ’

Internaticnal)
Apaziguone (Spectrum
Pharmaceuticals)
086-benzylguanine
(Paligent)

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

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)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

-Histone acetyl
transferase in-
hibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase

Neovastat (Aeterna Labo-

CMT -3 (CollaGenex)

inhibitors ratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Bio- Tezacitabine (Aventis)
reductase inhibi- !tech) Didox (Molecules for
tors Gallium maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeu- Revimid (Celgene)
agonists/ tics)

antagonists

CDC-394 (Ceigene)

Endothelin-A re-

Afrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

ceptor antagonists

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)

Dexosome therapy (Ano-
Sys)

Pentrix (Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)
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P2008/ 006466 - 46 - Diethylstilbestrol Megestrol Tanoxifen Torenofin
Dexanet hasone P-04 (Novogen) 2-Methoxyoestradi ol (EntreMed) Arzoxifen
(EI't Lilly) Talaporfin (Light Sciences) Theral ux (Theratechnol ogi es)
Mbt exaf i n-YFH0A3¥ M ( Phar macycl i cs) Pd- Bacteri opheophé’F[Blﬁtﬂz‘{W@‘H’g 6
Lut eti um Texaphyrin (Pharmacyclics) Hypgrdcin

PEP-005 {Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)

irmimuno) 13-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno)
5 p21-RAS vaccine (Gem-
Vax)
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisoclone
chlorotrianisene Aminoglutethimide
10 Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
15 Fluoxymesterone Nifutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
20
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
{Pharmacyclics) Hypericin
25
Tyrosine kinase | imatinib (Novartis) Kahzlide F (PharmaMar)
inhibitors Leflunomide{Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci-  PKC412 (Novartis)
ence) Phenoxodiol O
30 Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) €225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
5U6G668 (Pharmacia) MDX-H210 (Medarex)
£D4190 (AstraZeneca) 2C4 (Genentech)
ZDB474 (AstraZeneca) MDX-447 (Medarex)
35 Vatalanib (Novartis) ABX-EGF {(Abgenix)

PK1166 (Novartis) IMC-1C11 (ImClone)
GW2016 (GlaxoSmith-




Imatinib (Novartis) Leflunom de(Sugen/Pharm acia) ZDI 839
(AstraZeneca) Erlotinib (Oncogene Science) Canertjnib (Pfizer)

Squal am ne (CGenaera) SU5416 (Pharmaci a) SU6668 (Pharnacia) ZD4190
(AstraZeneg 474 (AstraZeneca) Vatalanib (Novartis)

(Novarti s) V& ?’g‘”@é axoSni t hKl i ne) EKB-509 (Wet h) EKEE'PE%'}‘?@@‘?{%
Kahal i de F (PharmaMar) CEP- 701 (Cephal4h) CEP-751 (Cephal on) M.N518
(MIlenium PKC412 (Novartis) Phenoxodiol O Trastuzunmab (Genentech)
C225 (I nCl one)
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bAverftis) -

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

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-00 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-
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-
tagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-778 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1 (plasminogen
activator inhibitor, Wilex)
PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome

inhibitor, Millennium)

e xX—HME- =aSs = oy +nt UIIU) _
)..Jocl.adesi ne (cyclic AMP agoni st,
%@grg"%ﬁ@@m i s) CV-247 (COX-2
PBr2788Y (CEK-Athikigal é&i%@?‘mﬁ inhibitor,
hodiadesine Epclar Aly\P3CPRagpFaseppheuclease

DRB6O8BACHK Hhibitor, WO Galarubicin (RNA synthe-

o200
SR- 271091

Riakingst)
SlimelaeptAdiacealjoni st ,

sis inhibitor, Dong-A)
Tirapazamine {reducing
agent, SRI international)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-I-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic 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™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS
Biomedix)

PCK-3145 (apoptosis




A conbined treatnment of this type can be achieved with the aid of
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Conbi nation products of this type enpl oy
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R Phosphate
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8-Thioguanine

Cytarabine

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-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadencsine  Raltitrexed
6-Mercaptopurine Hydroxyurea

Decitabine (SuperGen)

Clofarabine (Bioenvision)




10Fl ashpl ate nethod (Met kinase) The test plates used are 96-wel |l

Fl ashplateR microtitre plates fromPerkin El ner (Cat. No. SMP200).
The conponents of the kinase reaction described bel ow are pipetted
into the . The Met kinase and the 15substrat

Al a- d u- L?@%’?g%?%i&t 6:2:5:1), are incubated for 3 Pﬁi@‘%‘%ﬁwp{gg%
tenperature with radi oactively |abell edftB3P-ATP in the presence and
absence of test substances in a total volune of 100 pl. The reaction

is term nated using 150 pl of a 60 nM EDTA solution. After incubation
for a 20furt her—30—mn—at— | = —t e At

filtered off with suction, -Hhérﬁ%@’%ﬁe CZ“"E’F% vvas? e gg%‘g?&%n%\)\n t h
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BNP-1350 (BioNumerik)
CKD-602 (Chong Kun
Dang)

15 (Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Decxyrubicin Oxantrazole
20 Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
( [darubicin Bleomycin B
o5 Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)
30 Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5108 (Bayer)
35 Vindesine A 105972 (Abbott)

Dolastatin 10 (NCJ)

Rhizoxin (Fujisawa)

A 204197 (Abbott)

LU 223651 (BASF)

—



pH = 7.5 (to be set .using sodi um hydroxide) 10 Stop solution: 60 nv
Titriplex I'll (EDTA) 15- 33P- ATP: Perkin-El ner; Met ki nase:
Upstate, Cat. No. 14-526, St ock 1 pg/ 10 pl; spec. activity 954 U ny;
-Poly-Al a 2 5: 1. Sigma Cat. No. P -\ VO
tests (Fi g‘go%/o@(ﬁ%perl ment al procedure; Femal e Bal b/ Cﬁézg%%glr)@é er:
Charles River 25Wiga) were 5 weeks ol-dom arrival . They were
acclimtised to our keeping conditions for 7 days. Each npuse was
subsequently i nJ ected subcut aneously in the peI vic area with 4

m | lion TPR- Net/NH3ITSTett W?Ebdﬁ]u(rwémgl_ PBS \V\btzwggl“ RITA I‘ﬂé‘&ica

My++). After |5 days, the an

random sed T
that each grqup of 9 mce h t unour Y0 %8
(range: 55 - |165). 100 pl o rg 25% géﬁ%ﬁbg'gﬁg@%
acetate buffdr, pH 5.5) vver PQT'“‘ ou

and 200 ngy/ kg of "A56" or " ‘éﬁﬂﬁ@&:l |n the(P\f‘é'rﬁm Mark vol une
| i kewi sg 100 lp1/ani mal) wer sEmrdhriqmeSQ SlewpriRli | y £ &1R8 (Aslsadensee)
groups, in 35each case by gpEP00&07 (Thearikhf t er 9 BREGsPadlitexet ¢rnaoo) s
had an averade vol - unme of [H388¢87 @ntbrikhe exper ABEORO2NEsahgr m nat ed.
WO 2009/ 030333PCT/ E P2008/ 0084 ptophycih 52 (Miaslyy entIN-5060 (Ihdetalmour
vol ume: The liength (L) and byigighife (Bbraer e nmeaspyved (Padsagne Ver ni er

calliper, and the tunmour vo Aﬁr@,tgmﬁpgqlt@lubm ed fngmotprp,grrhg mul a Lx BX

B/ 2. 5 Keeping conditions: ni mal s per ca Ea

comer cigl muse food (Snif 84 PRR bel OV gﬁlng? k‘ RS

are Tnilcaed o o the 14 4ﬂ%§ém ! e CAPEHH R
(UP ' 818893? Yo 1Nep 0 astatin- 10(NrH)

Taxoprexin (Protarga) CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan
15 inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BicKeys)
inhibitors
20
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide {Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (lsotope Pharmaceuticals)
( Solutions) 06-benzylguanine
25 Thymectacin (NewBiotics) (Paligent)
Edotreotid {Novartis)
Farnesyl Arglabin {(NuOncology Tipifarnib (Johnson &
transferase l.abs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
30 Plough) BioPharmay)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova) trihydrochioride (Eli Lilly)
MS-208 (Schering AG) Biricodar dicitrate (Vertex)
35 Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy! butyrate

?rapsferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)




pH i s adj usted, if necessary, to values between 2 and 10, dependi ng
on the constitution of the end product, the mxture is
extracted with ethyl ace-15 tate or dichl oronethane, the phases are

separated, .th i c phase is dried over sodium sulf
evapor at ed a:’r?p @ﬁ%gr esidue is purified by chromatogr a?@/%ﬂ&@fﬂp‘?“gﬁa

gel ;and/or by crystallisation. Rf value#5on silica gel; eluent: ethyl
acet at e/ met hanol ~ 9: 1. Mass spectronetry (MS): El (el ectron inpact
i oni sation) Mt FAB (fast atom borrbardmant) (MtH) + ESI (eI ect rospray

Mf\f\

i oni Sat|0n) ( Vit H)J-' ARPCHMS {at mSpncl —H—ptre tH-e—ehemcal—ontsation
- nmass spectr gnat_py)_gMi-—H)—-h——Q&Nass—ﬁs :
i npact i oni saf Yeig)lonpiamese( { Meevasaldfeetar drent PM ) CP”E enex)
(el ectrospray! inbhiterat i on) ( Mkaloralsoasicl - M5 (at o 27 229t dsalitgch)
chemi cal i oni S&ibpoucleosidss sidedmasiab(Bytish( M+H) +. Texgpitabine (Aventis)
2009/ 030333PCTEEREAOS/ 006466Biotesd) - HPLC met hods DiddRL({M s uderaloy ses
are carmi ed oubhibitora 3p Si | | GaliRedmaltdiatenTiwanh aHaaBhlsecond gradi ent
from 20 to 100% wat er/ acet onfidgih €/i@nP1/ 0 of trifluoroacetic acid, at
a flowrate of 2.2 ni7mn, and detection at 220 nm HPLC anal yses
Met hod A) Col ronof | 3 M Fo : n
(Sol vent A? H20 @ oof tr ?ﬁfﬂi %dgl)c acid So \?gﬁ:&é(::éggg?)g‘m trille
+ 0. 1% of tHqutlodcg_gﬁetlca t 5mn04mn 99:1 -> 1:99
4-5 mn: 1:99 BPLCa eroHth——
RP18e 1Q@*3 nm-FElowrate: 4 M/m n ,
Endothelin-A IAtrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
( antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
15 LGD-1550 (Ligand)
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
20 (Biomira} JSF-154 (Tragen)
CTP-37 {AV! BioPharma) Cancer vaccine (Intercell}
JRX-2 (immuno-Rx) Norelin (Biostar)
PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
Immuno) t3-Alethin (Dovetail)
( Melanoma vaccine (CTL ~ CLL-Thera (Vasogen)
: 25 Immuno)
p21-RAS vaccine
(GemVax) |
Hormonal and Oestrogens Prednisone
antthormonal Conjugated oestrogens Methyipredniscione
30 agents Ethynyloestradiol Prednisolone
chiorotrianisene Aminogiutethimide
idenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
35 Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan




25S0l vent A: H20 + 0. 05% of HCOOH Sol vent B: acetonitrile + 10% of

solvent A Gadient 8 nin 0-1 mn:
1: 99-> 1: 99 Retention tine Rt

7-8 m n:

2009/ 030333 - 53 -

Synt hesi s WP PB98E3X i nopyri ni di n- 2-yl ) phenyl i net hano
20a) Preparation 46
[ 3-(5-nethyl -1, 2, 4- oxadi azol - 3- yOphenyl i net hanol

PCT/ EP2008/ 006466

3-(5-nethyl-1,2
TI-1F, and 5.

50. 86 g of nethyl
-3-yoenzoate are dissolved in 500 m of

O W +

99:1 - 99:1 301-7 mn: 99:1 - 1:99
In mnutes [mn]. WO
EXAMPLES Preparation of starting ”@EWEiP%o@o%?ﬁﬁl :
I

=

0

J—08-—0 B g A fHCHE O R—06 Ot N CAL T CE= II
H20- cool i ng and stirring. WARMWYFEPESEPY ion is cOI Qog?g?ﬁe nj Xt ur g
is 25stirred ffor a further P4e¥ESHA hout cool i ng. SPETNREPRST; f;‘“gl he pH
is adjusted tlo 7 by slow drp @dfeaddi tion of 1 ﬁﬂITGM%t)th stirring.
The reaction imixture i s subskyg@efiny dil uted witfrzsitem(Ebi-ilpo,
extracted 3 x| 300 ml of DCMDexsnatbagineed or gani ¢ _phases are drjied 3
over sodium sul fate and evaporated to dryness in a rotary evaporat or,.
The puri'ficat|imptédmaaiic | ed| Talapdiin ¢highnSdiogtesp hpd-Bacteriopheophorbid
(di chl or onet hapghtget hanol : Bflieddlux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
10 Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Pharm CEP- 701 (Cephalon)
( acia) CEP-751 (Cephalon)
ZD1839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene PKC412 (Novartis)
Science) Phenoxodiol O
15 Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 {(ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2C4 (Genentech)
2D6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
20 PKI166 (Novartis) IMC-1C11 (ImClone)
GW2016
(GlaxoSmithKiine)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
. Various agents SR-27897 (CCK-A BCX-1777 {(PNP inhibitor,
( 25 inhibitor, Sanofi- BioCryst)
Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP  stimulant, Alfacell)
agonist, Ribapharm) Galarubicin (RNA
Alvocidib (CDK inhibitor,  synthesis inhibitor, Dong-
Aventis} A}
CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
30 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)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
35 GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen Seocalcitol (vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)




Anal ysi s: HPLC: RT: 2.88 min 35m p.
2009/ 030333PCT/ EP2008/ 006466 -
of [3-(5-nethyl-

Preparation of 3-

oxadi azol -

met hanol , 10

m xture 10i s hydrogenat ed at

1, 2, 4- oxadi

3-yl) phenyl ] net hanol

m of gl aci al

:42C WO
54 - Yield: 15.87 g (83.42 mmol)
azol -3-y1) - phenylinmet hanol . b)

[El%droxymet hyl benzam di ni um acetate 5
(wat er - wet}OFE4ded to 18.107 g of [3-(5-nethyl-1,2,
(95.2 m#dl) in a mxture of 200 m of

acetic acid and 10 ni

of water, and the

room tenperat ure and at m)spheri c

= 36%
39%95905&13% Ni

pressure to
catalyst is f
dryness, and
filtered of f.
= 0.51 mn LQ
18.891 g (89.
25c) Preparat
N 42-(3-hydrag
16.85 g of 3-
3039. 139 of a
300 m of dri
prepared sol
dropwi se with
60C for 430 m

15

20

25

30

35

iltered off,
the residue is
The crystals
- MS: 0.554 min
86 nmmol) = 949
i on of

m nor educt one
ed MeOH in an
tion of 5.527
stirring, and
n, giving a clg

xymet hyl pheny(Q
hydr oxynet hyl b

RN S
%@f?ﬁ‘?% oo

inhibiter; Prgeny
antagonist, YM

gmmmig MistimaseHat e
e85 S &orfistOmbdiniol
Naa deﬁPﬁﬂﬂP%ﬂﬂ)ar at us,
Ani} itogroﬂil}é?hb y00 i
JE—: H}: eregrfns
antagomsli Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibiter,
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-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 {(growth factor
agonist, Point
Therapeutics)

Midostaurin {PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimulant, GPC Biotech)
CDA-ll (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

ter
ﬁ!@acﬁhﬁéﬁraﬂéﬁe 16 h i nlresghie
g/ mol nEfﬂpming(@@Cz@h'hlt@r d:
)Tca‘snﬁhfhy(ﬁlmabaymm hyl belbzXnPucaiegh acet at e.

an B&;WKG%\/SDFJ& ated

er and
LC (A

Minodronic acid

oSoiedtes)5- y1] - N, N- dostewetasyinhiitogni di ne

E&ﬂaﬁdudﬁ’w ) ﬁhg;d
hin
d%ﬁ%rﬁ’m a

subseléLgldl Fl\Xa tlrred at

Rituximab (CDZO antiboedy,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (triclosan
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,
l.eo)

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)

RT




WO 2009/ 030333PCT/ EP2008/ 006466, - 55 - For work-up, the reaction
batch is diluted wth dichl oronethane, washed 2x with water, dried
over sodium sul fate and evaporated to dryness in a rotary evaporator.

5The purification is carried out by chronmat ography (dichl or el
met hanol (WO20BdH03Aha| ysis: HPLCR :2.24 nmin LG MS: 1. 1?9%?’??“%5‘?%

MrH+: 257.2 g/ mol 10m p. : 105- 106C Yi el48- 15.30 g (59.69 rnnol) = 74%
of N 12-(3-hydroxynet hyl phenyl) -
pyrimdin-5-yli-N, Ndi net hyl fornmam di ne as yell owi sh crystals. 15 d)

P ti f [3-(5-am i mj di n-2-yl)phenyl ] methanoi 15, 30 g_of
T2 (3~ hydr oxyMEPIHTREHATIE P B8 oo bBRERPRRCRIT PG Smirne
(59.69 mol) ﬁé&;s@bé?@%‘ﬁﬁ% bﬂséﬁé?af@digﬁrﬁrﬁg Re i@ corpopEnRbf

28.87 g (208.91 mmol) of K2COB8 i n 280 " H20 is added, and the
mx- ture is Heitreadnenhdmmbisstianproductzef is type amplry e campoynssct i on

m xture i s evapor at Q, - S, the residue is stirred wth about
200 m gf iso%&&@ﬁ@?oh}?d@pg’&g’?‘r ux for 10 min, filtered 25while hot,
and the filtrate is concentrated to incipient crystallisation. The
reaction mxture is cooled, the crystals fornmed are filtered off with

suction and wASRAYSwith ether. 30Analysis: HPLC RT 2.45 nin
LCGMs:1.163 min / M1-1-1+ 202.2 g/nol mp. :141-142C

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

10 the assays described below and were found to have kinase inhibitory
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. Chemn. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

15

Measurement of Met kinase activity

20
According to the manufacturer's data (Met, active, upstate, catalogue No.

14-526), Met kinase is expressed for the purposes of protein production in
insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

25 . .
baculovirus expression vector.

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

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

30

35 signal, or none at all, can be detected. Furthermore, homogeneous time-

resolved fluorescence resonance energy transfer (HTR-FRET) and



35Yield: 11.435 g (56.83 mmol) = 95% of

[ 3- (5-am nopyrim di n-2-yl)phenyl]- nethanol as col ourl ess crystals.
WD 20091030333PCT/ EP2008/ 006466 - 56 - e) Preparation of

[ 3-(5- hydr Fols i n-2-yl)phenyl ] net hanol 11.276 g of,

[ 3- ( 5- ani n@ééﬁ%og’k% 2-y1 Y phenyl ] met hanol (56. 04 mol ) sra & 0006466
suspended in 200 m of H20, 24.89 nl of%onc. 1-12804(448.3 mvi) are
added, and the m xture is stirred at an oil-bath tenperature of 130C
for 4 h, during which a dark-green precipitate deposits. For work-up,

the precipit he
ot her 1 quor 1 20SEDER B e ¢ RIIPRTRIGHeTRA R, BBy HEaBhay BRUTT
200 nl of di chdo(Suresttand, oﬂ&ew@nﬂmim@tr@&m;agllmoexﬂ@aans).are
evaporated to dryness and chromat ographed on 100 g of silica gel.

(di chl or onet h@ﬂﬁerhoﬂa 13 0%aefivenEL ISANhy ndtRods QéBJQ;bedlﬁb psmrpﬁstaitll. i sed
f r om net hanol 15di chl or onet hane. Anal ysi s: RT: 61 mn

LC- MB: 15315 nbfm'?ﬂs mnq&PhOM)szmeP@Qrﬁrwbodnealym Wﬁcﬂhesplzﬂf%s g
(40. gnmlsg Jabd ki &ﬁlswmg%axwae@éa%eabyhmfamlde@eémo'
4-{442-( 3- hydnmugamebqubbemki@asgmom@ete&ammbdy (Ross et al., 2002, Bio-
25pyrazol - 1-yl lé&ng” di ne- 1-carboxyl ate wo

2009/ 030333PCH) b8/ 006466 - 57 - a) Preparation of

[ 3- (5-bronopyrim di n-2-yl)phenyl ynet hanol 9.107 g of K3PO4* 3 H20
(42.9 mypl ) are dissolved in 120 m of dioxane and 14 m of water in
a 250 m fl asklaskplateimat i maseP- i odopyri m di ne

The test plates used are 96-well Flashplate® microtitre plates from Perkin

Elmer (Cat. No. SMP200). The components of the kinase reaction de-
scribed below are pipetted into the assay plate. The Met kinase and the

15 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 pi of a 80 mM EDTA solution. After incubation for a

20 further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 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).

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

30

Kinase reaction conditions per well:

30 pl of assay buffer

10 pl of substance to be tested in assay buffer with 10% of DMSO
35 10 plof ATP (final concentration 1 uM cold, 0.35 pCi of *P-ATP)

20 pl of Met kinase/substrate mixture in assay buffer;



5 (21.5 mml) and 3.91 g of 3-(hydroxynethyl)benzeneboronic acid
(25.74 mmol ) are added, and the reaction vessel is flushed with N2
for 15 mn with stirring. 0.75 g of

tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.65 nmmol) are then a

and the niw®@pwopE3stirred under an N2 atnos- 10phere EFT’§H°“8§’?°6fP§th
tenperature of 90C for 14 h. For work-@p,- the reaction mxture is
diluted with MIBE, water is added, the mxture is filtered through
Celite with suction, the agueous phase is separated off fromthe
organi ¢ phase, extracted a further 2 x with MIBE and 15t he conbi ned
organi ¢ phase is dri ed1%@910fﬁa%\8ﬁﬂ/“@ﬂd5%ﬂa}9€5f3&pé3/\t@ dry- ness. The
purification is carried out by chromatography. 20Yield: 2.49 g of

[ 3- (5- bronopyri m di n-2-yl) phenyl i net hanol (8.83 nmol) = 41% as

pal e-yel | ow sol i BBolufnsRise@ar ati on of tert-butyl

4-{442-( 3- hydr oxyrret hyl phen?/I )pyrimdin-5-yllpyrazol -1-yl | pi peridi ne-
1-car bogyl ate 25 4. BY@U €[ 3- (5-bronmopyri mi di n-2-yl ) phenyl | met hanol

(15 nmol’) and 5. A4P t butyI

444- (4, 4,5,5-tetr oroI an-2-yl)-

pyrazol - 1-yl ] pi per (15.75 mmol ) are dissolved in
30150 m of ethyl d@“ g c%rl%a(g azgt her in a 500 mM three-necked
flask with conden ryﬁa@e ﬂd nitrogen inlet and stirred
at RT for 10 min (10‘?”541 'Q%‘I"%lq of . tri potassi um phosphat e
trihydrate (30 mﬁh‘ sodmm hgdromdeS

bis(tri g enyl phosphl ne) pal I adl um( 11) chloride (1.2 nmol) are
subsequent |y added, and the m xture is stirred at an oil- 35 bath

t enper ature of 80C 3top stitibn: A dar k- brown suspension forns. WO
2009/ 030333PCT/ E : - For work-up, the residue is
filtered off wt h&gﬂ]ﬁ Qgﬂéﬁﬁﬁ' @aﬁ-ﬁ%t ographed. The product is boiled
ini sopropanol cooled, filtered off with suction, washed with cold

isopropgg and drijed. SHPLG- M5: 2. 054 min / MeHT: 436.0 g/ nol
Yiel d: 37479 of tertE Jd\}'tl%leerkm Elmer;

4-{442- (3- hydr oxy! | ALd - : I :
pyrazol -1-yl | pi peml ne- %%SXJ ga%lé%th?ﬁé?%%%HCkl %‘ciéa/g gs‘ Spee
pal e-yel | ow 1Agwig @64 U/mg;

- Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5: 1 : Sigma Cat. No. P11562

20
In-vivo tests (Fig. 1/1)
Experimental procedure: Female Balb/C mice (breeder: Charles River
o5 Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping

conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pl of
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
30 of 110 pl (range: 55 — 165). 100 pl of vehicle (0.25% methylcellulose/
100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 pl/animal) were administered daily to the treatment groups, in
35 each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.



II'l. Synthesis of of :

{315- ( 3-di net hyl am nopr opoxy) pyri m di n-2-yl ] phenyl}- nethanol 35 WO
2009/ 030333PCT/ EP20081006466 - 59 - a) Preparation of nethyl
3-carbam i I oate * acetate 40 g of Raney N (water- I
added to ;@Eg%&?}% L5 hyl 3-(5-methyl- 5 et
1, 2, 4- oxadi azol - 3-yCbenzoate (569.39 m¥dl-) in a mixture of 1300 m of
nmet hanol, 100 m of glacial acetic acid and 100 m of water, and the
m xture i s hydrogenated at roomtenperature and atnospheric pressure
to a hydrogen uptake of 14.7 | (45 h). For work-up, the catalyst is
filtered off, and the solution remaining is evaporated to dryness,
and the resi dugasiFred2p@bf 8@ tumolBVdiMnet Thé 1dndtly (L)eindetreadd (B) Wees ed
off. The crystals are dried over- night in vacuo. LC-Ms:1.030 nmin /
MrH+ 179, 2 ghassured ¥sige Vepoerxayipengamdbe fppyr wlemeowas eaieugied
3-carbam m do * b) Preparation of nethyl
345- (di get hyl gérﬁ?ﬁ%%hﬁj}? %m&% pyrimdin-2- 20ylibenzoate 100 g of
3- hydr oxymnet hyl benzam di ni um acetate (419.75 mol) and 204.93 g of
am nor educt ong pr.ecursoy. 41430. 74 mol ) are suspended in 1000 .m of
dried NeOH | nkegpigCen 115 SIS PR Gea8: 19418 WihEPAMEE Rlosh
prepared sol UphQge Rfodd®&n#B. 9 of sodiumin 300 m of MeOH is added
dropwise with stirring, and the m xture is subsequently stirred at
60C for 30 mn, giving a clear solution. For work-up, the

wih vardr - arvel SREbSGy, A Ie bt e e COMT eI RES
a rotary evapgnples! cohbéntiorsl duek-ifs' mexsd: Adieseddtednrcesddry ghe
met hanol and diethyl ether. 35Analysis: LC-MS1.253 mn ii MtH+: 285.1

g/ mol WO 2000 (eustedTif RPORRENG KB ¥elBes batween 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-

15 tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.

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

20 FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".
25
Mass spectrometry (MS):  El (electron impact ionisation) M”
FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)*
30 APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)

(M+H)".
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Yield: 103.5 g (364.04 mol) = 87% of nmet hyl

345- (di met hyl am nonet hyl enam no) pyri m di n-2-yl ] benzoate as yel |l ow sh
crystals. 5c) Preparation of 3-(5-hydroxypyrimdin-2-yl)benzoic acid
103.5 g of nethyl

3-[5- (di rre‘i“ﬂ?P“é%v??%%et hyl enami no) pyri mi di n-2-yl ] ben- z8STETTM3¥H S
mml ) are suspended in 1300 m of watedZi-n a 2 | single-necked fl ask,
and 160 m of conc. sulfuric acid (95-97% (2.88 nol) are
10subsequent |y added, and the reaction batch is warned at 130C
(oil-bath tenﬁerature) for 4 h. For work-up, the reaction batch is
cool ed, and tHBLBrBeNGdSate formed is filtered off, washed with water
and dried at 50C in a vacuumdrying cabinet. 15 Anal ysis: HPLC. RT:
2.75 mn LCGCMS:1.449 min / MH+: 217.0 g/ ol 20Yield: 78.9 g (364.5
mmol ) of 3- (SHBLEMS apalysesdi n- 2- yl ) benzoic acid d) Preparation of
met hyl 3-(5- hydr i di - 2 f :

3-(5- hygr oxyp%rrgic%ﬁﬂélﬁt%%%5@'&%ﬁ§@?®aéﬁe\z®u§§g rqg;ggo?%grfd}ler]t frg]{n
25absol Ut e neRNtI0% arde@@celomitriledd.0tl B ofiyifluarbbosticdeciqd 44 % fowmadé of ar e
sub- sequently_careful |y added drg i se at RT. The reaction batch is
war med at 8005-?-6?”@%?“ detptipe At ggmﬁf”-of thionyl chloride (275.7
nmol ) are added, and the m xture is warned at 80C for a further 2 h.
In order to conplete 30the reaction, a further 10 m of thionyl

chl ori de (137HBL&analvsas(Methed Aland the nixture is warned at 80C for
a furth% 2 h. For work-up, 1000 ml of nethanol are renpved in a
rotary evaporator, and the resultant residue is filtered off. The

not her | i quorColanmmre @hcadolitt RPBe 100 mAn i n the rotary 35evaporator,
and the crystals forned are filtered off. The two crystal WO

2009/ 030333PCTPEPS508/BBEYE6 - 61 - batches are conbined, dried to
constant wei ghélvétt £4E0 B 021 %GRS AdhE sepi net . Anal ysis: HPLC: RT:
3.39 mn

Solvent B: acetonitrile + 0.1% of trifluoroacetic acid

15
Gradient 5 min
0-4 min: 99:1 > 1:99
4-5 min: 1:99 — 1:98

20

HPLC analyses (Method B)

Column: Chromolith RP18e 100*3 mm
Flow rate: 4 mi/min

25 Solvent A: H,O + 0.05% of HCOOH
Solvent B: acetonitrile + 10% of solvent A
Gradient 8 min
0-1 min: 99:1 -> 99:1

30 1-7 min: 99:1 — 1:99
7-8 min: 1:99 -> 1.89

Retention time Rt in minutes [min].

35



RN

5LCG-Ms: 1.750 min / MtH+: 231.0 g/nol Yield: 82 g (377.9 mmol) of

met hyl 3-(5-hydroxypyri m din-2-yl)benzoate 10e) Preparation of nethyl
345- ( 3-di net hyl am nopr opoxy) pyri m di n-2-yl | ben- zoate 45 g of nethyl
3- (5- hydroxypyrim di n-2-yl)benzoate (195.47 mmol ) and of

tri phenyl ’%géﬁf"ﬁ@ﬁ( 293.24 mml ) are dissolved in 12001’§¥’E8@§% SO ut e
THE under an N2 bl anket in an apparat u$3whi ch has been dried by
heating and flushed with N2, 35.078 m of

3- (di net hyl am no) - 1- propanol are added, the mixture is stirred at RT
for 10 mn, 61 f_diisopropyl azodicarboxylate (293.2 mol) are

sl owl y added @Sghﬂké(about 30 min) with 20ice- / H20-cooling and
stirring, and the mxture is stirred at RT for a further 2 h. In
order to conplete the reaction, 23.39 of triphenyl phosphine (88 mmol)
and 18.2 ml oPregaratioprastartiog odterglboxyl ate (88 nmol ) are
subsequent |y added. 25For work-up, the reaction batch is evaporated
to dryngss and subsequently diluted with 250 M of DCM 2 N HC is
added, and t he SyheYisafi[s(Saakeshyriffi@in@-gpheayihatanoihi ch separat es
off very slowy, conprises the majority of the triphenyl phosphi ne

oxi de and is discarded. The aqueous phase is 30 adjusted to pH 14

usi ng aqueous NaOH and extracted 2x with DCM The conbi ned orgbani o
phases are dried over Nazs‘% and evaporated tg dryness. The

purification is carried out/ by chromatogra (DCM + 0 - 30%@* MeOH)
35 WO %@09/ 0303 6 369 min
LC-M5: 1.586 miv \] Y

of methyl 3-[5-(3-d
Preparation of {345
met hanol 10

15
HO/O/L

a) Preparation of [3-(5-methyl-1,2,4-oxadiazol-3-yl)phenyljmethanol

006466 _ -

PCT/ EPZ00 Angdysi s: HPLC RI :

2

20

50.86 g of methyl 3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoate are dissolved
in 500 ml of THF, and 5.59 g of LiBH, are added in portions with ice- /
H,0O-cooling and stirring. When the addition is complete, the mixture is
25 stirred for a further 20 h without cooling.
For work-up, the pH is adjusted to 7 by slow dropwise addition of 1 N HCI
with stirring. The reaction mixture is subsequently diluted with 500 ml of
H.0, extracted 3 x 300 mi of DCM, the combined organic phases are dried
30 over sodium sulfate and evaporated to dryness in a rotary evaporator. The
purification is carried out by chromatography (dichiocromethane/methanol:
98:2).
Analysis: HPLC: RT: 2.88 min

m.p.: 42°C
39 P



11.35 g of methyl 345-(3-dinethyl ami nopropoxy) - 2-pyri mi dyl i benzoat e
(36 Mol ) are dissolved in 180 m of tetrahydrofuran in a 11

t hree-necked flask provided with magnetic stirrer, condenser,

dr oppi ng fMQEFE9/030323 bl an- 15 ket and drying tube, 180. BOTHHPEP/Cq446p
nol ar sol ution of diisobutylalum nium.madride in tetrahydrofuran (180
mol) is added dropw se over the course of about 5 m nutes at RT,
during which the reaction solution warns slightly and weak evol ution
of gas is observed, and the mxture is stirred at RT for 20a further

1 h. The m xt Yield:i15.8heBT42 aioel) 5 3 ohisdSeneitni-hg 4roxadiazal-3ayl)-
sat ur at ed SOdgﬁ%ﬂgﬁﬁgﬁﬁ#ﬁSO' ution with cooling and stirring, the

m xture is sepa sed with dichl oronethane, the nother |iquor
is dried, filtered and evaporated to dryness. The residue is
crystallised frlg t her/ petrol eum et her, separ ated of f, washed
with petrol eu ereﬁératlaﬁ&f@éaﬁr@arme&hﬁbw%m DI aceigtey7C

30HPLC: RT:2.35 min LG Ms: 1.278 min / MH+: 288.2 g/ nol

Yield: 8.35 g (29.06 mmol ) = 81% of {345-(3-di net hyl am nopr opoxy) -
35pyri mi di n- 25 gl df femey INigwateandt) are Weﬁ@@%d@(]’@@f [3-(63nethyl-1,2,4-

PCT/ EP2008/ 00646

343- (5- met hyI z?ﬁo N@%E@E‘ﬁ%‘ﬁ@]‘&ésgﬁr aL| Brfr} aﬁrxgrr% of 200 mi of

di hydro- 1, 3, 4rietiane, arz)lrﬂr&gratﬁaKaoéhc)acrdSar@amwdf@uferaaﬁd Paatistret 0
the fol | owi ng scheme 25 a)3

3- (5- et yl - 1'5?Ydf%6élét9éiz%ilI”OQm;iBW@Fﬁi@reca%anSPhﬁﬂ@Bf%ﬁﬁﬁe)toér e

suspended in Ijr;lﬂogen Bﬁtaﬂgto?%@oll(%% .%r%orﬁ? up, at5@§%flltered off, and
the solution remaining is evaporated to dryness, and the residue is boiled
in methyl tert-butyl ether and filtered off. The crystals are dried for 168 h in

15 vacuo.

HPLC (A)RT = 0.51 min
LC-MS: 0.554 min / M+H": 151.2 g/mol
m.p.: 188-9°C
20
Yield: 18.881 g (89.86 mmol) = 94% of 3-hydroxymethylbenzamidinium

acetate.

25 c) Preparation of N'-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-N,N-di-

methylformamidine

16.85 g of 3-hydroxymethylbenzamidinium acetate (80.14 mmol) and

30 39.13 g of aminoreductone precursor (80.14 mmol) are suspended in
300 mi of dried MeOH in an Nx-flushed apparatus, and a freshly prepared
solution of 5.527 g of sodium in 100 m| of MeOH is added dropwise with
stirring, and the mixture is subsequently stirred at 60°C for 30 min, giving a

clear solution.
35



30(146.9 mvl) are added dropwi se, and the mixture is refluxed
overnight at 80C (DrySyn) with stirring. For work-up, the reaction
mxture is cooled to RT (slight crystal formation), diluted with

wat er whi |ORBBIB®HG in ice, filtered off with suction ZREEHFIOBPLCA66
Yield: 30.47 g of methyl 3-(5-nethyl-15%.4-oxadiazol -3-yGbenzoate 35
(134 mmol) = 91% WD 2009/ 030333PCDEP2008/ 006466 - 64 - HPLC (A) RT
=2.91 min; LCMS:1.986 mn / MH+: 219.2 g/nmol. 5b) 5 g of Raney N

(water-wet) are added to 30.47 g of methyl 3-(5-

met hyl - 1, 2, 4- bxauerk2s, the (rastion batch i§ 4l wvithaichloromethans wasbed£x300
m of met hano|,, | aGl | i t nd
the mxture t engaidhditd A SoRluR Shae o PR B i otard
pressure to aesvapdratgen uptake of 2.7 |. For work-up, the catalyst is

filtered off,_and the 10 _solution remaining is e rateqd, to dryness,

and the,.resi dlie PE”’E@“PB&P F?f”ﬁ%PHglﬁgy P@W%gﬂrﬁph%zﬂgﬁo@mﬁ'ﬂ?’?qler ed

off. The crys[tn@{f%n%[@ _dg%ﬁg overni ght in vacuo. Yield: 31.12
Yo

g (129.32 nmmol) = 96% of t hyl 3-carbam m doyl benzoate * 15acetate;
HPLC (A) Rl = 2.20 nin; LC-MS:1.030 min | MH+: 179.2 g/ nol.

20c) 2.406 g o thyl 3: bam,m doyl gate * acetate (10 mml) are
partially dis B%TG'E ‘i nﬁfg'acgﬂ g%ﬁnabsol %te%‘zf\%rbH ina 250 m
three-necked flask, 1.382m3 of 3-EU7OXNAEL MBS 0287 D gfrhdl nol ) and
2.042 of sodi um net hoxi de solution (30% (11 mmol) are added,

during Which a clear s&8tion fornE® -9 reaction mxture is stirred
overni ght at 50C. For work-up, 25the reaction m xture is evaporated
to dryness, triturated in water, filtered off with suction and dried
over ni ght in Yietdo.153®yd59.69 Gamgl) of 74%e ohii'-[2-(3-hydroxymethylphenyl)-

3-(5-nmet hyl pyrim.di n- 2- benzgate (7.16 mol (729% as, bei ge powder;
30HPLC (A) RIPYHMC @15%]%‘],'&'&?@@%&%? [ing as W&WS@ %%t.a%-g/ mol . d)
271 ny % LiAIH4 (7.16 nmol) are suspended in 7 m of absolute THF

d) Preparation of [3-(5-aminopyrimidin-2-yl)phenyljmethanol

15.30 g of -[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-N,N-dimethylform-

amidine (569.69 mmol) are dissolved in 140 ml of dioxane, a solution of

20 28.87 g (208.91 mmol) of K,COj3 in 280 ml of H20 is added, and the mix-
ture is stirred under reflux for 20 h.
For work-up, the reaction mixture is evaporated to dryness, the residue is
stirred with about 200 mi of isopropanol under reflux for 10 min, filtered
25 while hot, and the filtrate is concentrated to incipient crystallisation. The

reaction mixture is cooled, the crystals formed are filiered off with suction

and washed with ether.

20 Analysis: HPLC: RT 2.45min
LC-MS: 1.163 min / M+H": 202.2 g/mol
m.p. : 141-142°C

Yield: 11.435 g (56.83 mmol) = 95% of [3-(5-aminopyrimidin-2-yl)phenyl]-
methanol as colourless crystals.
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35under an N2 atnosphere in a 50 m three-necked flask, and 1.65 g of
met hyl 3-(5-nethyl pyri m din-2-yl)benzoate (7.16 mol ) dissolved in 7
m ‘of THF are subsequently slowy added dropw se. The reaction batch
stirred atWoOA®RHBYI1030333PCT/ EP2008/ 006466 - 65 - RI FPEI/EB204H(U§466A
further 271 ng of LiAlF14 (7.16 mol) -&ge added, and the m xture is
stirred at roomtenperature for a further 4 h. For work-up, excess

Li AlH4 i s quenched by dropw se addition of 4 ml of a THF/ water m x-
ture (1:1), the reaction batch is filtered, and the residue is boiled
2 X in5 THF/ EtOAc and filtered off with suction again. The conbi ned

filtrat + ak ' dried

Na2SO%, 1111 of 8o BT R o KGO e Ry YleBy bR B0l 1 o Pon i s

carried out by chromatography. 10Yield: 587 ng of

ponder ”ELB{'J’ he P oL 5 Gahaor v EDenugroleroy ShEa MY Es

/ nol 210

?p;ne)par a2 20t|o ch]é%@g%@lg@l 8?H¥éor§&e§%$ﬁ%g%ﬁc %\K%c%(%% 8?}@82%8 W

2007/ 057093] e@dﬁeﬁsanﬂme mibdurelis ptmeid dt am ob-bath EMmpEHRureobhhiBINE-for us hed
t t 80 ..Of .

Pt et hy! 8 P B0 B AR hIE TS 99998 ol ) and 238 my of

t r i phenyl phosmmk(@ an@aﬂéﬁi»pgareas @éﬁ@:‘éted sz \mcﬁe@wm @omdsmuéiew red

room enperature pi dii so- 25prop
az odi caf oxy| eenqidenliauasiy a@ﬂ%tedﬁmﬁélcﬁmﬁﬂg waé%@uam @ﬁw%@g K withi ce-
[ H20-coolin r-8aC om
t enper ature 920’9(11 ! ﬁf&l%}[b&gﬂe B;Equee -Iﬁie éédu (?e(tﬁ 4n2@%)gﬁavczgn I O%pﬁbté&)
wor k- up The ﬁoetrymhm argl grrombtaggaghedodr mg@gsmphget gdiallommbetBAnen n

| i near o of Me he .conbi ned fractions
cont ai ni ng th'E1 ,Q{Og{meérp@o&‘gﬁ%,péchyt tscfe%%'ﬁyés@é?ﬂﬁn asianaly i sed
fromnme anoldlémgm@ﬁé}%n@t her. Yield: 93.5 ng of

343- (5- et hyl pyrim di n-2-yl )benzyl ]-5-thiazol -2-y1- 3, 6-

dihydro 1, 3, 4-thiadiazin-2-one ("Al'") (0.245 nmml) = 33% 35HPLC (B)

R = 4.77 M Danalysis:  HPLC:  RT: 2.61 min

LC-MS: 1.315 min / M+H": 203.2 g/mol
2 m.p. . 166-167°C
Yield: 2.053 g (10.15 mmol) = 18% of [3-(5-hydroxypyrimidin-2-yl)phenyl]-

methanol.

Il. Synthesis of tert-butyl 4-{4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yi}-
25 pyrazol-1-yl}piperidine-1-carboxylate

B
Br Ci)H N4\|( F
N™ ™% B.. M
/”\j # HO/\©/ OH HO™Y A
0. -
b 0 \
- N)Lo/<

| £ 2
Q N N=
e AR a9 S5
—N




LC-MS: 2. 276 min / MH+ 382.0 g/nol; WO 2009/ 030333PCT/ EP2008/ 006466
- 66 - 1H NMR (300 MHz, DVMBO-d6) 8 [ppm 8.754 (S, 2H), 8.407 (S,

8.291 7.984 (M 1H), 7.912 (M 1H), 7.494 E&
5 123 (S, ‘ﬁﬁ)ﬁé“"%‘k&% (S, 2H), 2.313 (S, 3H). The foll oﬁcﬁ&%@ ¥586as
are obtai ned anal ogously Conpound No.-3¥aire and/or structure "A2"

N, N- Di et hyl - NI - {243- ( 2- oxo0- 5-t hi azol - 2-y1-6H 1, 3, 4-
t hi adi azi n- 3-yl net hyl ) phenyl | pyri m di n-5-yl | f or mam di ne 7St O

a) Preparation of [3-(5-bromopyrimidin-2-yl)phenyllmethanol

9.107 g of KsPO4 * 3 H20 (42.9 mmol) are dissolved in 120 mi of dioxane

and 14 ml of water in a 250 ml flask, 6.111 g of 5-bromo-2-iodopyrimidine

{21.5 mmol) and 3.91 g of 3-(hydroxymethyl)benzeneboronic acid

(25.74 mmol) are added, and the reaction vessel is flushed with N for

15 min with stirring. 0.75 g of tetrakis(triphenylphosphine)palladium(0)

(0.65 mmol) are then added, and the mixture is stirred under an N, atmos-
10 phere at an oil-bath temperature of 90°C for 14 h.

For work-up, the reaction mixture is diluted with MTBE, water is added, the

mixture is filtered through Celite with suction, the aqueous phase is sepa-

rated off from the organic phase, extracted a further 2 x with MTBE, and
15 the combined arganic phase is dried over Na,SO,4 and evaporated to dry-

ness.

‘The purification is carried out by chromatography.

Yield: 2.49 g of [3-(5-bromopyrimidin-2-ylphenyiJmethanol (8.83 mmol)

20
= 41% as pale-yellow solid.
b) Preparation of tert-butyl 4-{4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-
pyrazol-1-yl}piperidine-1-carboxylate

25

4.186 g of [3-(5-bromopyrimidin-2-yl)phenyllmethanol (15 mmol) and
5.942 g of tert-butyl 4-(4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-
pyrazol-1-yllpiperidine-1-carboxylate (15.75 mmol) are dissolved in

30 150 ml of ethylene glycol dimethyl ether in a 500 ml three-necked flask
with condenser, bubble counter and nitrogen iniet and stirred at RT for
10 min (crange solution). 6.37 g of tripotassium phosphate trihydrate
(30 mmol) and 842 mg of bis(triphenylphosphine)paliadium(ll} chloride
(1.2 mmol) are subsequently added, and the mixture is stirred at an oil-

35
bath temperature of 80°C for 14 h. A dark-brown suspension forms,



SCN- y |l I 1H NVR (300 MHz, DVM5O-d6) 8 [ppm 8.497 (S, 2H),
8.355 (S, 1H), 8.237 (D, 1H), 8.016 (S, 1H), 7.992 (D, 1H, 7.922 (D
1H), 7.443 (M 2H), 5.114 (S, 2H) 4.504 (S, 2H), 3.073 (S, 3H),
2.986 (S, WR)200903883p 3. (5- Met hyl - PCT/EP2008/006466

, 2, 4- oxadi azol - 3-yl ) benzyl ] - 5- th| azol - 258/ -

3, 6-di hydro- 1, 3, 4-t hi adi azin-2-one ,N S

For work-up, the residue is filtered off with suction and chromatographed.
The product is boiled in isopropanol, cooled, filtered off with suction,

washed with cold isopropanol and dried.

HPLC-MS: 2.054 min / M+H": 436.0 g/mol
Yield: 3.47g of tert-butyl 4-{4-[2-(3-hydroxymethylphenyl)pyrimidin-5-yl]-
pyrazol-1-yl}piperidine-1-carboxylate (7.73 mmol) = 52% as pale-yellow
10 powder.
( _ _ _
HI. Synthesis of of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yllphenyl}-
rmethanol
15 O o
o Nﬁ( o) NH b |
20

O

35
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3-{345- (3- Di et hyl am nopr opoxy) pyri m di n- 2-yl ] benzy1} - 5-

t hi azol -2-v¥

10

15

20

30

35

1-3,6-di hydro-1, 3,4-thiadiazin-2-one | S N

: Al -7 I
2009/030333 PCT/ EPZOI{}IS/096466
-59-

a) Preparation of methyl 3-carbamimidoylbenzoate * acetate

40 g of Raney Ni (water-wet) are added to 124.84 g of methyl 3-(5-methyl-
1,2,4-oxadiazol-3-yl)benzoate (569.39 mmol} in a mixture of 1300 ml of
methanol, 100 ml of glacial acetic acid and 100 ml of water, and the mix-
ture is hydrogenated at room temperature and atmospheric pressure to a
hydrogen uptake of 14.7 | (45 h). For work-up, the catalyst is filtered off,
and the solution remaining is evaporated to dryness, and the residue is
boiled in methyl fert-buty! ether and fiitered off. The crystals are dried over-

night in vacuo.

LC-MS: 1.030 min / M+H*: 179.2 g/mol
Yield: 120.2 g (499.49 mmol) = 88% of methyl 3-carbamimidoylbenzoate *

acetate

b) Preparation of methyl 3-[5-(dimethylaminomethylenamino)pyrimidin-2-

yllbenzoate

100 g of 3-hydroxymethylbenzamidinium acetate (419.75 mmol) and

204 .93 g of aminoreductone precursor (419.74 mmol) are suspended in
1000 mi of dried MeOH in an Na-flushed 2 | three-necked flask, and a
freshly prepared solution of 28.99 g of sodium in 300 m! of MeOH is added
dropwise with stirring, and the mixture is subsequently stirred at 60°C for
30 miin, giving a clear solution.

For work-up, the reaction batch is cooled, diluted with dichloromethane,
washed 2 x with water, dried over sodium sulfate and evaporated to dry-
ness in a rotary evaporator.

The residue is crystallised from a little methanol and diethyl ether.

Analysis: LC-MS :  1.253min//M+H": 285.1 g/mol



I | WD 2009/ 030333PCT/ EP2008/ 006466 - 67 - "Al 0"

343- (5- Am nopyri m di n-2-yl ) benzyl] - 5-t hi azol - 2-y1-3, 6-

ﬁl %drg— il‘%’%@%o[}?f%(‘%% azin-2-one, ,- SO0 NIV 4111 N"'.. P(r}:lr/%i)zo%zz?/(?o-ﬁ}ﬁgs’
-80 -

Yield: 103.5 g (364.04 mmol) = 87% of methyl 3-[5-(dimethylamino-
methylenamino)pyrimidin-2-yllbenzoate as yellowish crystals.

¢} Preparation of 3-(5-hydroxypyrimidin-2-yl)benzoic acid

103.5 g of methyl 3-[5-(dimethylaminomethylenamino)pyrimidin-2-y{]ben-
zoate (364.04 mmol) are suspended in 1300 ml of water in a 2 | single-
necked flask, and 160 mi of conc. sulfuric acid (95-97%) (2.88 mol) are
10 subsequently added, and the reaction batch is warmed at 130°C (oil-bath
temperature) for 4 h. For work-up, the reaction batch is cooled, and the
precipitate formed is filtered off, washed with water and dried at 50°C in a
vacuum drying cabinet.
15
Analysis: HPLC: RT: 2.75 min
LC-MS: 1.449 min / M+H": 217.0 g/mol

0 Yield: 78.9 g (364.5 mmol) of 3-(5-hydroxypyrimidin-2-yl)benzoic acid

d) Preparation of methyl 3-(5-hydroxypyrimidin-2-yl)benzoate

78.8 g of 3-(5-hydroxypyrimidin-2-yl)benzoic acid are suspended in 1.4 | of

25 absolute methanol, and 32.7 ml of thionyl chioride (449.8 mmol) are sub-
sequently carefully added dropwise at RT. The reaction batch is warmed at
80°C for 2 h. A further 20 ml of thionyl chloride (275.7 mmol) are added,
and the mixture is warmed at 80°C for a further 2 h. In order to complete

30 the reaction, a further 10 ml of thionyl chloride (137.8 mmol) are added,
and the mixture is warmed at 80°C for a further 2 h. For work-up, 1000 mi
of methanol are removed in a rotary evaporator, and the resultant residue
is filtered off. The mother liquor is reduced to about 200 m! in the rotary

- evaporator, and the crystals formed are filtered off. The two crystal
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batches are combined, dried to constant weight at 50°C in a vacuum dry-

ing cabinet.

Analysis: HPLC: RT: 3.39 min
LC-MS: 1.750 min / M+H": 231.0 g/mol

Yield: 87 g (377.9 mmol) of methyl 3-(5-hydroxypyrimidin-2-yl}benzoate

€) Preparation of methyl 3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]ben-
2oate

45 g of methyl 3-(5-hydroxypyrimidin-2-yl)benzoate (195.47 mmol} and
77.68 g of triphenyiphosphine (293.24 mmol) are dissolved in 1200 ml of
absolute THF under an N; blanket in an apparatus which has been dried
by heating and flushed with Ny, 35.078 ml of 3-(dimethylamino)-1-propanol
are added, the mixture is stirred at RT for 10 min, 61 ml of diisopropyl azo-
dicarboxylate (293.2 mmol) are slowly added dropwise (about 30 min) with
ice- / H,0-cooling and stirring, and the mixture is stirred at RT for a further
2 h. In order to complete the reaction, 23.3 g of triphenylphosphine

{88 mmol) and 18.2 ml of diisopropy! azodicarboxylate (88 mmol) are sub-
sequently added.

For work-up, the reaction batch is evaporated to dryness and subsequently
diluted with 250 ml of DCM, 2 N HCl is added, and the mixture is shaken.
The organic phase, which separates off very slowly, comprises the majority
of the friphenylphosphine oxide and is discarded. The aqueous phase is
adjusted to pH 14 using aqueous NaQH and extracted 2x with DCM. The
combined organic phases are dried over Na;SO,4 and evaporated to dry-
ness.

The purification is carried out by chromatography (DCM + 0 - 30% of
MeOH)



I Exanpl e 2 The preparation of
313-(5-aninopyrinidin-2-y|)benzy|] 5- (3, 5-di fl uorophenyl ) -3, 6-di hydro
-1,3,4-thiadiazin-2-one ("A4") is carried out anal ogously to the

fol | owi ng WENEWE3EE 35 WD 2009/ 030333PCT/ EP2008/ ooé’ﬂ%@"?“"%’%‘”‘-‘“’zo5
ng of 5-(3,5-difluorophenyl)-3, 6-di hydita--1, 3, 4-t hi adi azi n-2-one (0.9
mol ) are suspended in 5 n1 of THE under an N2 atnosphere in an

N2-f | ushed apparatus, 199 of

[ 3-(5-am nopyrlmdjn 2- h ne nol (0.99 mmol) and 263 ng of
tri phenyl phosPRBINEIS( 1. t’)‘é'—r@ﬁo J£ é@ﬂ%‘&l 5 The reaction mixture is

stirred at roomtenpergapupe. for 30, @migﬁﬂﬁ@g of g mg{]t but yl

azodi carboxyl ate (1.05 mmmol) are su sequen y adde ice- /
H20- cool i ng and stlrrlng, and the mxture is stirred at room

tenperature f ture is, subj 1 .
convent gonal 3)5@ 4& 'I(ﬂégﬁd?mpﬁca%%n 4fs rgaqhyfeé—?%{(‘f—gw&hylammo—
chr omat Ographﬁrobﬁkﬁﬁmﬁﬁrﬁﬂyl]bwﬂ@OH 0-5%in 20 mn). The product
fractions are conbl ned, evaporated to dryness in a rot ary evapor at or

and crystallised from d| ethyl ether. 15Yield: 180.9 ng = 49% = 0.44
ol of 343- (ﬁﬁlgﬂeﬂgﬁgﬂ EWSg[iS%-zdi%W’Xﬁ%ﬁropoxy)pyrimidin-2-yl]phenyl}~
methanol
10
11.35 g of methyl 3-[5-(3-dimethylaminopropoxy)-2-pyrimidyllbenzoate
(36 mmol) are dissolved in 180 ml of tetrahydrofuran in a 1! three-necked
flask provided with magnetic stirrer, condenser, dropping funnel, N» blan-
15 ket and drying tube, 180.00 ml of a 1 molar solution of diisobutylaluminium
hydride in tetrahydrofuran (180 mmol) is added dropwise over the course
of about 5 minutes at RT, during which the reaction solution warms siightly
and weak evolution of gas is observed, and the mixture is stirred at RT for
20 afurther 1 h. The mixture is then carefully decomposed using 10 miof a
saturated sodium sulfate solution with cooling and stirring, the mixture is
separated, rinsed with dichloromethane, the mother liquor is dried, filtered
and evaporated to dryness. The residue is crystallised from
( ether/petroleum ether, separated off, washed with petroleum ether and
25 dried.

Analysis:
m.p.: 95-97°C
30 HPLC: RT: 2.35 min
LC-MS: 1.278 min / M+H": 288.2 g/mol

Yield: 8.35g (29.06 mmol) =81% of {3-[5-(3-dimethylaminopropoxy)-

25 pyrimidin-2-yljphenylimethanol.
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5- (3, 5-di fl uorophenyl)- 3, 6-di hydro-1, 3, 4-t hi adi azi n-2-one ("A4"). The
fol l.ow ng conpounds are obtai ned anal ogously Conpound No. Nane

and/ or strugbup®ooeps [C]  343-(5- Ami nopyri m di n- 2-yl ) b@6TAEPLOISH(63664 -
di met hoxypheny1l) - 3, 6- di hydro- 1, 3, 4-t hi agyzazi n-2-one sto 00 401 oNkr-P
NH2 171-172 "A6" 4-(343-(5-Am nopyrimdin-2-y))benzyll-2-oxo-3, 6-

di hydro-2H- 1, 3, 4-t hi adi azi n-5-yl | benzonitrile sto ON O ,N | 2 226-228

Example 1
The preparation of 3-[3-(5-methylpyrimidin-2-yl)benzyl]-5-thiazol-2-yl-3,6-

dihydro-1,3,4-thiadiazin-2-one ("A1"} is carried out analogously to the fol-

lowing scheme

0 N-—C, 0 N—O.
I a }
HO | X N>\ — g N/>“
10 P

)
b
0.0
, - q NéT . 0 NH j”
\OWN -— ~ OJ\©)‘LNH2
‘|
8.0

20

HO SN <\/f §
N S \N,N N\
Ny ol
N N._.=
4\ AT
725

a) 30 g of 3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoic acid {146.93 mmol)
are suspended in 150 ml of methanol, 7.83 ml of conc. HSO4

30 {146.9 mmol) are added dropwise, and the mixture is refluxed overnight at
80°C (DrySyn) with stirring. For work-up, the reaction mixture is cooled to
RT (slight crystal formation), diluted with water while cooling in ice, filtered
off with suction and dried.

35 Yield: 30.47 g of methyl 3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoate

{134 mmol) = 91%;



WO 2009/ 030333PCT/ EP2008/ 006466 - 69 - 1H NWVR (300 MHz, DMSO d6) 8

8. , 8.223 (S, 2H), 8.119 (D, 1H), 8.00
[71.08211 (D38§ﬁ§‘?”°%§?)§4 (M 2H§, 5.700 (S, 2H), 5.114 (S, Z’ﬁ)%"ﬁ‘?“g@“(‘%,
2H)  5-(3,5-Difluorophenyl)-3-{3- [5 (3-dr net hyl ami no-
propoxy) pyri mdi n-2-yl ] benzyl} 3, 6-di hydro-1, 3, 4- thiadi azi n-2-one
91-92 40 No N Es I

HPLC (A)RT = 2.91 min;

LC-MS: 1.986 min / M+H": 219.2 g/mol.

b) 5 g of Raney Ni (water-wet) are added to 30.47 g of methyl 3-(5-

methyl-1,2,4-oxadiazol-3-yl}benzoate (134.05 mmol) in a mixture of 300 ml

of methanol, 10 ml of glacial acetic acid and 10 mi of water, and the mix-

ture is hydrogenated at room temperature and atmospheric pressure 1o a

hydrogen uptake of 2.7 |. For work-up, the catalyst is filtered off, and the
10 solution remaining is evaporated to dryness, and the residue is boiled in

£ methyl tert-buty! ether and filtered off. The crystals are dried overnight in

vacuo.

Yield: 31.12 g (129.32 mmol) = 96% of methyl 3-carbamimidoyl benzoate *
15 acetate;

HPLC (A)RT = 2.20 min;

LC-MS: 1.030 min / M+H": 179.2 g/mol.

c)  2.406 g of methyl 3-carbamimidoylbenzoate * acetate (10 mmol) are
20 partiaily dissolved in 40 ml of absolute MeOH in a 250 m! three-necked
flask, 1.312 mi of 3-ethoxymethacrolein (11 mmol) and 2.042 ml of sodium
methoxide solution (30%) (11 mmol) are added, during which a clear solu-
tion formed. The reaction mixture is stirred overnight at 50°C. For work-up,
25 the reaction mixture is evaporated to dryness, triturated in water, filtered
off with suction and dried overnight in vacuo.
Yield: 1.65 g of methyl 3-(5-methylpyrimidin-2-yl)benzoate (7.16 mmol
(72%) as beige powder:;
30 HPLC (AYRT = 3.01 min;
LC-MS: 2.066 min / M+H": 229.2 g/mol.

d) 271 mg of LiAlH4 (7.16 mmol) are suspended in 7 ml of absolute THF
under an N, atmosphere in a 50 ml three-necked flask, and 1.65 g of
methyl 3-(5-methylpyrimidin-2-yl)benzoate (7.16 mmol) dissolved in 7 ml of

THF are subsequently slowly added dropwise. The reaction batch stirred at

35



1H NVR (400 MHz, DMSO-d6) 8 [ppm 8.631 (S, 2H), 8.398 (S, 1H), 8.224
(M -1H), 7.563 (AB, 2H), 7.468 (M 2H), 7.400 (M 1H), 5.127 (S, 2H),
4.341 (S, 2Hp2008083B (T. 2H), 2.385 (T. 2H), 2.161 (S BFYEP20039H4466 O
2H)  4-(3-{345-(3- Di net hyl am nopr opoxy) ggri m di n-2-y11- be
nzyl}-2-oxo-3,6-d i hyd ro-2H1, 3, 4 t hi adi azi n-5-y1)- benzonltrlle
108-109 Sy O 1\ 1, 0 N Y O N---- N
Z_-1 1H NMR (400 MHz, DMBO- d6) 8 [ppni 8.658 (S, 2H), 8.385 (S, 1H),
8.227 (M 1H) ,RTf@didayes Aduthel72747ma(abLiAlHy (7 .46 tarsol) gre adged, anddhe (S
2H), 4.230 mixture is stirred at room temperature for a further 4 h. For work-up, ex-
cess LiAlH; is quenched by dropwise addition of 4 ml of a THF/water mix-
ture (1:1), the reaction batch is filtered, and the residue is boiled 2 x in
THF/EtOAc and filtered off with suction again. The combined filtrates are
evaporated to dryness, taken up in CH,Cly, dried over NapSO,, filtered and

again evaporated to dryness. The purification is carried out by chromatog-

raphy.
10 Yield: 587 mg of [3-(5-methylpyrimidin-2-yl)phenyljmethanal (2.93 mmol)
) = 40% as white powder;
) HPLC (A) RT=  2.23 min;
LC-MS:
15 1.467

min / M+H™: 201.2 g/mol.

e) 210 mg of 5-thiazol-2-y|-3,6-dihydro-1,3,4-thiadiazin-2-one [prepara-
tion as described, for example, in WO 2007/057092 or WO 2007/057083]

20 {0.75 mmol) is suspended in 5 mi of THF in an No-flushed apparatus with
CaCl; protection, 180 mg of [3-(5-methylpyrimidin-2-yl)phenyljmethano!
(0.9 mmol) and 238 mg of triphenylphosphine (0.9 mmol) are added, the
3 mixture is then stirred at room temperature for 30 min, and 186 ul of diiso-
25 propyl azodicarboxylate (0.9 mmol) are subsequently added dropwise with

ice- / HO-cooling and stirring. The reaction solution is stirred at room tem-

perature for 2 h. The mixture is subjected to conventional work-up. The

residue is purified by chromatography (gradient 30 min linear DCM + 0 -
30 1% of MeOH / 20 ml / min). The combined fractions containing the product

are evaporated to dryness and crystallised from methanol / diethyl ether.

Yield: 93.5 mg of 3-[3-(5-methyipyrimidin-2-ylbenzyl]-5-thiazol-2-yl-3,6-

dihydro-1,3,4-thiadiazin-2-one ("A1") (0.245 mmol) = 33%:

HPLC (B) RT = 4.77 min;

LC-MS: 2.276 min / M+H": 382.0 g/mo!;

35



(T, 2H), 2.394 (T, 2H), 2.168 (S, 6H), 1.909 (Q 2H) 30 35 WO
2009/ 030333PCT/ EP2008/ 006466 - 70 - "Al3" *0'. I I "Al4" N
*so 1 WO 2009/030333 PCT/EP2008/006466
-66 -
"H NMR (300 MHz, DMSO-dg) & [ppm] 8.754 (S, 2H), 8.407 (S, 1H), 8.291
(M, 1H), 7.984 (M, 1H), 7.912 (M, 1H), 7.494 (M, 2H), 5.123 (8, 2H), 4.502
(S, 2H), 2.313 (S, 3H).
5
The following compounds are obtained analogously
Compound Name and/or structure
No.
10 ADT N,N-Dimethyl-N'-{2-[3-(2-ox0-5-thiazol-2-yI-6H-1,3 4-
thiadiazin-3-ylmethyl)phenyl]pyrimidin-5-yliiformamidine
15
|
"H NMR (300 MHz, DMSO-dg) 8 [ppm] 8.497 (S, 2H), 8.355 (S, 1H), 8.237
(D, 1H), 8.018 (S, 1H), 7.992 (D, 1H), 7.922 (D, 1H), 7.443 (M, 2H), 5.114
20 (S, 2H), 4.504 (8, 2H), 3.073 (S, 3H), 2.986 (S, 3H).
"A3" 3-[3-(56-Methyl-1,2,4-oxadiazol-3-yi)benzyl]-5-thiazol-2-yl-
3,6-dihydro-1,3,4-thiadiazin-2-one
S\I//O
25 S
|
N.
"AT" 3-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-yl]benzy!}-5-
30 thlazoI-Z—yE-S 6-dlhydro~1 3,4-thiadiazin-2-one
38




" A15" 10 NL. C c(ONH "Al6" N S.,...01lel WO
2009/ 030333PCT/ EP2008/ 006466

PCT/EP2008/606466
-67 -

3-[3-(5-Aminopyrimidin-2-yl}benzyl]-5-thiazol-2-yl-3,6-
dihydro-1,3,4-thiadiazin-2-one, m.p. 176-178°,

57 Y\/@\f\J\

NG

Sz

iy \‘N”\rf A SN

-

S Y“Qm/o

The preparation of 3-{3-(5-aminopyrimidin-2-yl)benzyl]-5-(3,5-difluoro-

phenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one ("A4") is carried out analogously

to the following scheme

WO 2009/030333
IEA1 OH
5
IIA1 1 n
10
)
|IA1 2"
15
20
. Example 2
/ 25
30

o -—~©”M“©H

35
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-68 -

205 mg of 5-(3,5-difluorophenyl)-3,6-dihydro-1,3 4-thiadiazin-2-one

(0.9 mmol} are suspended in 5 ml of THF under an Nz atmosphere in an
N.-flushed apparatus, 199 mg of [3-(5-aminopyrimidin-2-yl}phenylJmetha-
nol {0.99 mmol) and 283 mg of triphenylphosphine (1.05 mmol) are added.
The reaction mixture is stirred at room temperature for 30 min. 231 mg of
di-tert-butyl azodicarboxylate (1.05 mmol) are subsequently added with
ice- / HoO-cooling and stirring, and the mixture is stirred at room tempera-
ture for a further 12 h. The mixture is subjected to conventional work-up.
The purification is carried out by chromatography (FlashMasterll
DCM/MeOH 0-5% in 20 min). The product fractions are combined, evapor-

ated to dryness in a rotary evaporator and crystallised from diethyl ether.

Yield: 180.9 mg = 49% = 0.44 mmol of 3-[3-(5-aminopyrimidin-2-yl)benzyl]-
5-(3,5-difluorophenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one ("A4").

The following compounds are obtained analogously

Compound Name and/or structure m.p.
No. [oC]
"A5" 3-[3-(5-Aminopyrimidin-2-yl)benzyl]-5-(3,4- 171-172

dimethoxyphenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one

S\fO
O \N/N%
N
Z N,

~0

"AB" 4-{3-[3-(5-Aminopyrimidin-2-yhbenzyi]-2-ox0-3,6- | 226-228
dihydro-2H-1,3,4-thiadiazin-5-yl}benzonitrile

SYO
\N’N\/%
N, .= NH2




1

30 35 WD 2009/ 030333PCT/ EP2008/ 006466 - 72 - "A20"
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WO 2009/030333

,“kzAkleN z.so 40 NNz |  "A21" | TrON. 1

PCT/EP2008/006466

-89 -

"H NMR (300 MHz, DMSO-ds) & [ppm] 8.280 (S, 1H), 8.223 (S, 2H), 8.119
(D, 1H), 8.009 (D, 2H), 7.951 (D, 2H), 7.384 (M, 2H), 5.700 (S, 2H), 5.114
(S, 2H), 4.383 (S, 2H)

IIA8|I

5-(3,5-Difluorophenyl)-3-{3-[5-(3-dimethylamino-
propoxy)pyrimidin-2-yljbenzyl}-3,6-dihydro-1,3,4-

thiadiazin-2-one

: Yv@w\l

E

O/\/\N

91-92

"H NMR (400 MHz, DMSO-ds) 5 [ppm] 8.631 (S, 2H), 8.398 (S, 1H), 8.224
(M, 1H), 7.563 (AB, 2H), 7.468 (M, 2H), 7.400 (M, 1H), 5.127 (S, 2H),
4.341 (S, 2H), 4.217 (T, 2H), 2.385 (T, 2H), 2.161 (S, 6H), 1.901 (Q, 2H)

HAgII

4-(3-{3-[56-(3-Dimethylaminopropoxy)pyrimidin-2-yl}-
benzyl}-2-ox0-3,6-dihydro-2H-1,3, 4-thiadiazin-5-yl)-

benzonitrile

Y/@\(;L

/\\/\
v o

108-109

"H NMR (400 MHz, DMSO-de) 8 [ppm] 8.658 (S, 2H), 8.385 (S, 1H), 8.227
(M, 1H), 7.994 (M, 4H), 7.475 (M, 2H), 5.146 (S, 2H), 4.394 (S, 2H), 4.230
(T, 2H), 2.394 (T, 2H), 2.168 (S, 6H), 1.909 (Q, 2H)
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WO 2009/ 030333PCT/ EP2008/ 006466 - 73 - A "A9" A "Al10" A 5 1C50:10
nM-.1= A1 12M-10 j,,M= B > 10 jil M=C 10 The fol |l owi ng exanpl es
relate to nedinemeodss: Exanple A Injection vials 15 A pairurt@sowhss
100 g of an active ingredient of the forqwula I and 5 g of di-sodium
hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into
injection vials, 20lyophilised under sterile conditions and seal ed

under sterile{conditidns. Each injection vial contains 5 ng pf active
i ngredi ent. Exaqglq|B: Suppositories A m xture of 20 g of an|active
ingredient of|th formula I with 100 g of soya lecithin and 1400 g of
cocoa butter |s nelted, poured intgspowd ds.and allowed to copl. Each
suppository cpntains 20 ng of actifve T ngr ent. Exanple C. Bol ution
A solution is|prepared from1l am.ac i ngkedi ent of the
formula 5, 9.88 g of NaH2PO4 1-120, 28.48 g of JNa2HPO4 12| H20 and
0.1 g of 35benzal koni ym & in 940 mM of Wigistihl ed water. The
pH is adjusted to N
N
B
!IA18[I
9]
15 S\f
N N
N/} W | =
A N = 0/\/\N/
/ |
20
HA19H
S\(Co
N N\
b N |
N7 NN/
|
I
N
30

35



2 kg of active ingredient of the fornmula I
gel ati ne capsules in a conventi onal
capsul e conygQbmigae30 ng of the active ingredient.

are introduced into hard
manner in such a way that each
Exapot/erdos/006466

Ampoul es 35A sol ution of 1 kg of actlve./?ngredi ent of the fornula I

in 60 | of bidistilled water

is sterile

ilTtered, transferred into

anpoul es, |yophilised under sterile W) 2009/ 030333PCT/ EP2008/ 006466
- 75 - conditions and seal ed under sterile conditions. Each anpoul e
contains 10 njg ofs@ciive Tngredient. WD 2009/ 030333PCT/ EP20[08/ 00644
- 76 - Patent| dains [. Conpoundg of sthe formula I 5 ?0V RIN | Het i
whi ch 10Ri denjotes Arl |or Heti m/
5 N/
10 |lA21'|I
S\(o
D T
W B
15 |
20
Pharmacological data
p Met kinase inhibition (enzyme assay)
25 Taple 1
Compound ICsp
No.
IlAai'll A
30 IIAZ!I A
1|A3!l B
"A4ll’ A
IIASII A
35 AB A
* “A-(m A

6



Het denot es a nonocyclic saturated, unsaturated or arona- tic

het erocycle having 1 to 4 N, 0 and/or S atons, which nay be
unsubsti t ut\gd ;Qjo08@RP-, di- or trisubstituted by B, denetegpiniesisises
napht hyl or bi phenyl, each of which is substituted or nmono-, di- or
trisubstituted by Hal, A OH OA CN, H2, CONHA, CONAA' , SO2NH2,
SO2NHA, SO2NAA', NH2, NHA, NM, SQOA, SOQ2A, OCH20 and/ or OCH2CH20,
Het' denotes a nono- or bicyclic aromatic heterocycle having 1 to 4 N,
0 and/or S atgrs, ..&;i ch may be @nsubstijuted or nono-, di- or
trisubstituted by |, A [OH OA_CN.__2bCONH2, CONHA, CONAA', 502NH2,
SO2NHA, SO2NAA', NAQT NHA, | NM , ASOGA, SORA, OCH20 and/or OCH2CH20, is
absent or denctes“—a1' kyl-enehavirg—1+—4—C at ons, 30Bdenotes OA A
CONH2, GONNA, 0™ sceNH, SéZNHA, S2NAA' , NH2, NHA, NM, SOA
SQ2A, 0(CH2), RZ, CONA(CHZ)NnRZ, "CONH(CHZ) nR2, Hal, CN, NA(CH2)nR2,
NH( CH2) RB, N=CH N(CH2)2, 35 WO 2009/ 030333PCT/ EP2008/ 006466 - 77 -
A, A each, indépgndeii -dfuMmreAanot her, denote unbranched 20 or
branched al kyl having 1-10 C atons, in which 1-7 H atons may be
replaced by F, O andtMr 'BuM&RIic al kyl having 3-7 C atons or
25cycl oal kyl al kyl eng, %vﬂmg 4_te 10 C at ons,

10
) The following examples relate to medicaments:
Example A: Injection vials
15
A solution of 100 g of an active ingredient of the formula [ and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
og © lyophilised under sterile conditions and sealed under sterile conditions.
Each injection vial contains 5 mg of active ingredient.
Example B: Suppositories
) 25

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

allowed to cool. Each suppository contains 20 mg of active ingredient.
30 Example C: Solution
A solution is prepared from 1 g of an active ingredient of the formula |,

9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na;HPQ4 - 12 H,0 and 0.1 g of
35 benzalkonium chioride in 940 mi of bidistilied water. The pH is adjusted to



'Hal denotes F, d, Br or I, ndenotes 0, 1, 2 or 3, and

- phar raceutical |y usabl e solvates, salts, tautoners and

30st er eoi somsy ov/dse33@of , i ncluding m xtures thereof in S#AT/BPA08HSA46R .
Conpounds according to Caim1 in which p2denotes NH2, NHA, NAN, 35
WO 2009/ 030333PCT/ EP2008/ 006466 - 78 - or 5 and pharnaceutically
usabl e sol vates, salts, tautoners and stereoisoners thereof,
including m xtures thereof in all ratios. 103. Conpounds according to
Caim1l or 2 if.8Mandlihé\sbidEonisenapbenyd 1vlﬁaindrstérﬁisembyﬁl$adiaﬂmeér héy

nmono-, di- or trjsubsti and/ or CN,
and phar maceut ?8@?? cas SIL@GQ(SXU%&ITJQE“ OQEV'?O?rOR aut omer s and
15st er eoi soners thereof, including mxtures thereof in all ratios. 4.
Conpounds according to one or nore of Claims 1-3 in which Hetdenotes
a nonocycl i ¢ aFxample he@etoent| e having 1 to
4 N, O amd/ or S at ons, which may be unsubstituted or 20nono-, di- or
trisubstituted by B, and pharmaceutically usable solvates, salts,
tautoners and SDEMEPLESIBESVE iRgletRint of el foethiig I@ré‘hﬂ*éiﬁwﬁﬁ'gg%oé of N
all ratios. 255. Conpounds according to one or nore of Clainms 1-4 in
whi ch Vaseline under aseptic conditions.
10 Example E: Tablets
)
A mixture of 1 kg of active ingredient of the formula 1, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
15 pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.
Example F: Dragees
20
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.
B
Example G: Capsules
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-
30 tains 20 mg of the active ingredient.
Example H: Ampoules
35 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



Het denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-,
2, 4~ or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or

5- oxazol yl , W@-2009p30333 5-isoxazolyl, 2-, 4- or 5-thiazol PCT/EB2008/8466
or 5- |soth|azolyl 2-, 3- or 4-pyridyl,.#, 4-, 5- or 6-pyri-
nldlnyl 1, 2, 3- trlazol-l-, -4- or -5-yl, 1,2,4-triazo|-1-, -3- or
5-yl, 1- or 5 tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl,

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

1, 2. 4- t hi adi azenditionsrandssagled understeriie sanditions. £achrmmlye comaingsor

4- pyrlda2|nyl may be unsubstitu- ted or nono-,

di- or tri subs?‘?{ffﬁyé‘f}azﬁ’%@gé‘,gf@@bﬁ% 15 20 25 30 35 WO 2009/ 030333 and
phar maceutical ly stereoi soners 6. Conpounds accordi ng Hetidenotes O
and pharnmaceutically stereoisoners 7. Conmpounds according 1-,

5- oxazoI%I 4- or or ted CN, SO2NAA', denotes N(CH3)2, thereof, 2, 4-
m di nyl, “5-yl,

10
)
15
20
5
30

35



of C H2C thereof, A 1,2, 4-oxadiazol-3- 1,2, 4-thiadi azol -3- or
5-isothiazolyl, 4-pyridazinyl CONH2, usable including to one 2- or

3-furyl, WO2000880-, di- NH2, H20 , usabl e incl udi ng FCEEP&098466
NH2, or 5-imdazolyl, 1,2,3-triazol-1-76L or 5-tetrazolyl, GONNA, -
79 or or or or NHA, or solvates, solvates, NHA - 2-, A mxtures
nor e

Patent Claims

1.  Compounds of the formula |

5 SYO
l
/[\" /N\ /<j\
Rt N Q Het

in which

10 R’ denotes Ar' or Het',

Het denotes a monocyclic saturated, unsaturated or aroma-
tic heterocycle having 1 o 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by

15 B,

Art denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
CH, OA, CN, CONH,, CONHA, CONAA', SO,NH,,
SOzNHA, SONAA', NHa, NHA, NAA!, SOA, SG2A,
OCH0 andfor OCH,CH-0,

Het' denotes a mono- or bicyclic aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be unsubstituted
or mono-, di- or frisubstituted by Hal, A, OH, OA, CN,

25 CONH,, CONHA, CONAA', SO;NHz, SO,NHA,

SONAA', NHz, NHA, NAA' SOA, SOA, OCHZ0 and/or
OCH,CH0,

Q is absent or denotes alkylene having 1-4 C atoms,

30 B denotes OA, A, CONH,, CONHA, CONAA', SO;NH,

‘ SO.NHA, SONAA!, NH,, NHA, NAA!, SOA, SOA,

O(CH2)aR?, CONA(CH>),R?, CONH(CH,).R?, Hal, CN,
NA(CHZ)nR?, NH(CH2)aR?, N=CH-N(CH3)z,

35



5; i soxazol yl,

or -5-yl, or -5-yl, pyrazinyl, trisubstituted m'xtures

nore ECT/ EP2008/ 006466 salts, tautoners and thereof in _all

C ai ms 1- SYP ARG EH
or 5-pyrazolyl,
4- pyri-dyl,
1, 2, 3- oxadi azol
1, 2, 3-thi adi azol

by Hal, A OH OA CONAA', 8 NH2 S NAA' , SOA, SQ2A, OCH20
and/or salts, tautoners and eof nh]l ratios. of Clains 1-6 in
which NM, O(CH2) 11F72, N= 200 / 030333PCT/ EP2008/ 006466 - 80 -
5
\
N \
R? denotes H, OH, OA, NH,, NHA, NAA,
| 0
15 [N:l N
N
~
20 A A each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F, Cl
and/or Br,
cyclic alkyl having 3-7 C atoms or
25 cycloalkylalkylene having 4 to 10 C atoms,
Hal denotes F, CI, Bror |,
N denotes 0, 1, 2 or 3,
i and pharmaceutically usable solvates, salts, tautomers and
30 stereoisomers thereof, including mixtures thereof in all ratios.

35

ra of
2- or 3- th| enyl, 1-, 2- or 3- pyrroI}‘VIT/EPELLOU8"0(3646‘S 4-

2-, 4- or 2- - 7-- or 5-thiazolyl, 3-, 3- or
-, 5- or 6-pyri- -4- or -5-yl, 1,2,4-triazo|-1-, - 3-
-4- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,
-4- or -5-yl,,3- which y be unsubstitu-

Compounds according to Claim 1 in which
R? denotes NHz, NHA, NAA',



and phar maceutl cally usable solvates, salts, tautoners and

st er eol so S é%nsreof i ncl udi ng m xtures thereof inall_ratios

8. Corrpound 2A08PH* g to one or more of Claims 1-7 in WHCHP2H08/006466
A each, independently of one another, d&hetes un- branched or
branched al kyl having 1-8 C atons, in which 1-7 H atons may be
replaced by F and/or O, and pharmaceutically usable solvates, salts,
tautoners and stereoi soners thereof, including letures thereof in
all ratios. 209. Conpounds accor%\ng to one or hore of Clainms 1-8 in
whi ch Rldenotes Arl or Heti, Hetd&potes 2- or 3Nfuryl, 2- or
3-thienyl, 1-, 2- or 3-pyrrolyl[, 1-, 2, - or|5-i 'dazonI, 1-, 3-,
4- or 5-pyrazolyl, 2-, 4- or 2 -o azol yl, 3-, or 5-isoxazolyl,
2-, 4- or 5-thiazolyl, 3-, i sot hi azol Vi 2-, 3- or 4-pyridyl,
2-, 4-,55- or 6pyr|md|nyl 12Wtr|azol 4- or -5-yl,
1,2,4-triazol-1-, -3- or 5- yI 1- or 5- tetrazol yl, 1,2, 3-oxadiazol -

or -5-yl, 1,2, 4- oantipheroiacgutically Bable, solyades)-salts ddimmers 2ndor - 5- yI

3012, & thi adi azoled oo 8o 2 S hAdl AeShodor Bt Bl 3 O

or trisubstituted by B, Arldenotes phenyl whi ch is unsubstitut ed or
nono-, di- 35t |subst|tut ed bé OH OA and/or CN, WO
2009/ 030833PCY EF3PPBPAMRHBEOdZY (0 Cll%fﬁ Henddewhigh or 3-furyl, 2- or

3-thienyl, 1-, 2-p@r 3-pyr "d@hbﬁﬂes p%eny?whléh |sotﬁns'i1‘o'sfﬁu‘?é’d7-81| ¥bnod df

4- or 5- pyrazolyl 2-, 4- or 5-o0xazo -1 soxazol'y
4- or 5-thiazolyl, 3-, 4- b’ﬁSL@Stltsltﬁtdwbsalziel )QH.QAanglord}NA pyrldyl 2-,

12 g)f-t(r)iragolpyrl @r@sﬁwgrmaqs:ea gal@rdS%%fcﬂV%t 83 L%ftg tau%rﬁzler\% a5'>‘ijadi azol - 4-

or -5- yl, 1,2, 4- ostamo&zmherg{hereoﬁ Eﬁoylhdmgirrﬁxtérdsfthamoam& dtiogr -5-yl,
1, 2, 4-t ABadi azol -3- or -5-yl, 1,2, 3-thiadiazol-4- or -5-yl, 3- 100r
4-pyridazinyl or pyrazinyl, whi ch may be unsubstitu- ted or nono-,

di - or trisubstitusmgotddiBsording@lon&dr more of Claims 1-3 in which

Het denotes a monocyclic aromatic heterocycle having 1 to

4 N, O and/or S atoms, which may be unsubstituted or
20 mono-, di- or trisubstituted by B,
and pharmaceutically usable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

25 5. Compounds according to one or more .of Claims 1-4 in which

Het denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2, 4~ or 5-imidazolyl, 1-, 3, 4- or 5-pyrazolyl, 2-, 4- or
S-oxazolyl, 3-, 4~ or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-

30 midinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,
1,2, 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi, 3-

35 or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-

ted or mono-, di- or trisubstituted by B,



Cl, CONH2, CONHA, CONAA', SO2NH2, SO2NHA, SO2NAA' , NH2, NHA, NAA',
SOA, SQRA, 8(21520 and/ or 150CH2CH20, Q s absent or denotes al kyl ene

havi ng 1- 4WE AP Bdenotes A, NH2, NHA, NAN, 0( CH2) nFEST/RE2845/006466

N(CH3)2, 20AA Il NN/ ----..--- --.. -7Rdenotes NH2, NHA, NAA', WO
2009/ 030333PCT/ EP20081006466 - 82 - Al or 5 A A each,

I ndependent|ly of one another, denote unbranched or branched al kyl
having 1-8 C at ONMBd pharmaceutically usable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
Het' denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,
1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyi, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
10 midinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yi,
1,2,4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-y, 3-
15 or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-
ted or mono-, di- or trisubstituted by Hal, A, OH, OA,
CN, CONHz, CONHA, CONAA', SO;NH,, SO:NHA,
SOzNAA', NHz, NHA, NAA', SOA, SOA, OCH,0 and/or

QCH,CH,0,
20
and pharmaceutically usable solvates, salts, tautomers and
stereocisomers thereof, including mixtures thereof in all ratios.
25 7. Compounds according to one or more of Claims 1-8 in which
B denotes A, NHz, NHA, NAA', O(CH3),R? N=CH-
N{CHz)a,
30

v
N N
oNel
~tu

35



in vvhi ch 1 7 H atons may be replaced by F and/or 10C, Hal denotes F,

a, or denotes 0, 1, 2 or 3, and phar maceut i cal Ig/

usabl e SOIWQ%@/‘}:”‘?&?tS tautomers and 15stereoi soners tHafiEa08/00646

i ncl udi ng m xtures thereof in all rati-g9- 10. Compounds according to
Claim1, selected fromthe group

343- (5- Met hyl pyri m di n-2-yl ) benzyl]-5-thiazol -2-y1-3, 6-di hydro-1, 3, 4-
t hi adi azi n- 2- one

20N, N-Di met hyl - N - {243- ( 2- oxor 5-t hi azol < 6H 1, 3, 44hi adi azi n- 3-
yl met hyl ) phenyl i pyr| m di n- 5- f or mam dj }\’
3-[3-(5- Met hyl - , 4- oxadi -yl )benzyl Bt t hi azol - 2-y1- 3, 6-di hydr

ol, 3, 4- thlad|a2|n 2 one,
25343- (5- Ami nopyrim din-2-y
di hydrosl, 3, 4-t hi adi azi n- 2- ong,
3-[3-(5-Am nopyrimdin-2-y ﬁl ]-5-(3, 4-di met ﬁyphenyl) 3, 6-

di hydro-1, 3, 4-t hi adi azi n-2-one, 30

41513 (5. Am nopYdid Tt fheedliddg e kblbsenaies, afts dalReftichs B 113 4-

t hi adi azi n-5-yl }benzonitr

3-{345- ( 3- Di et hydtenecrsoprarp hxareel inaddingnrixtytesiberepl in- 8t wticazol - 2-y1-
3, 6-di hydro-1, 3, 4-thi adi azi n- 2- one,

5- (3, 5- BOf | uor opheny1l) - 3- {345- ( 3- di et hyl am nopr opoxy) pyri m di n- 2-
35yl I benzyl} -8, 6-ClorpdindslactofdihBit@dh@st more @NElaim¥@-7 in which

2009/ 030333PCT/ EP2008/ 006466 -

4-(3-{3-[5-(3-Di fsthyl ani nsa%da%qWPﬂHy af aneageihse fEpriestxo- 3, 6-
di hydro-2H-1, 3, 4- t hi adi azi Br%c!ﬁbb%@'&%hbﬂ'a‘il@z‘vl having 1-8 C atoms,

343- (5- Ami nopyri m di n- 2- yCbenzyl ] hi azol di hydro-1, 3, 4-

t hi adi azi n-2-one, 5 and phar naiteMbice 41 ¥ ﬂ@@ﬁlr@aysb&l mi@@ed mF tasdior
taut onel& and st ereoi soner gt hereof, including m xtures thereof in
all ratios. 11. Process for 'the preparatl on of conpounds of the
formul a | accor diamgl pharmaceutically usable solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

20 8. Compounds according to one or more of Claims 1-8 in which
R! denotes Ar' orHet',
Het denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl,

1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,

2 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-{riazol-1-, -3-
or 5-yl, 1~ or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,

. 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl,

1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl, 3-
or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-
ted or mono-, di- or trisubstituted by B,
Ar’ denotes phenyl which is unsubstituted or mono-, di- or
35 trisubstituted by Hal, OH, OA and/or CN,



10to Cains 1-10 and pharnaceutically usable salts, solvates, tauto-
mers and s oi soners thereof, characterised in that a conpound o

t he formjl‘é(gzomwg’% I n which RL has the neani ng indi é’g@gg?oﬁm@“%ﬁ m
1, is reacted with a conpound of the f-dimula 111 30 35 in which Q
and Het have the neanings indicated in daim1l and denotes d, Br, 1
or a free or reactively functionally nodified OH group, and/or a base

Choasb0Ssa: EBANRS ove.EFABYYE b 2 BPS-Rlenlh 3. 2k Spyroy O

1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or
5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyri-
midinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl,
1,2,4-oxadiazol-3- or -5-yi, 1,3 4-thiadiazol-2- or -5-yl,
1,2,4-thiadiazol-3- or -5-yl, 1,2 3-thiadiazol-4- or -5-yl, 3-

10 or 4-pyridazinyl or pyrazinyl, which may be unsubstitu-
ted or mono-, di- or trisubstituted by Hal, A, OH, OA,
CN, CONHz, CONHA, CONAA', SO;NH;, SO:NHA,

SONAA', NH2, NHA, NAA' SOA, SO.A, OCH,0 andfor

15 OCH,CH,0,
Q is absent or denotes alkylene having 1-4 C atoms,
B denotes A, NHz, NHA, NAA!, O(CH,)sR? N=CH-
N(CHa)2,
& 9 9
N N

25

or @ ,
30 A/Nf ]-Nl

R? denotes NH,, NHA, NAA',

35



12. Medi canents conprising at | east one conpound of the fornula I
accordin ' -10 and/ or pharmaceutically usabl e I

5sol vat eg&vgﬁﬁ:@h@lﬁg and stereo!osomers thereof?/ i ncl udi%ﬁ@?%@?%‘%ﬁ
thereof in all ratios, and optional |y -8 pi ents and/ or adjuvants.
13. Use of conpounds according to Caim 1-10 and pharmaceutically
usabl e salts, solvates, tautoners and 10stereoi soners thereof,

i ncluding m xtures thereof in al lA rati os, for tke preparation of a

medi canent for the treatnent of diseases in whith the inhibition,
regul ati on and/ or nodul ati on oaglkijase si gnal sduction plays a
i

role. 15 14. Use according to a 13 ef compoungs according to
Claim 1-10, and pharmaceuti call abl e salts, vates and

st ereoi soners thereof, includi nghiri xtures ther in all ratios,

20f or tBe preparation of a nedic nt for the treatnent of diseases
whi ch are influenced by inhibition of tyrosine kinases by the
conpounds accor difsgd\'t 0o O aash.-independestly %@%@@@h@hﬁ@nﬁé @B RehEs

for the preparation of a i 3 nt of di seases
whi ch are influenced by in IF]BI (I o%Ej 8@%&@%@%%@'% conpounds
according to Caim1-10. in wiieh 1J5H aome maaynige tepl&dead iy E4narorl5,

where the disease to be trﬁted is a 30solid tunmour. 17. Use
accordii§ to daim 16, whe the solid tunour originates fromthe

group of tunours |94 the sqdansds FEEItEedijum the bl adder, the
35st omach, the kidneys, of head and neck, the oesophagus, the cerviXx,
the thyroid, the #ntestinedepdes|G Vet o'he brain, the prostate, the

uro- VD 2009/ 030333ACKER20ARH)OR4BR conbios, sAREhlonidraSha t he

| ynphatic system the stomac arynx an ung. 518. Use
accor di ng to C aistere®|sowrass éharhef, sulliding miduresdhérgiohit adbratioem t he
group nd ocytic | eukaem a, |ung adenocarci noma, small-cell |ung
carci nomas, pancreatic cancer, glioblastoms and breast carcinona.

1019. Use acctd.di Ggnpourkdsacictding whelaimt heekwtddifrbmtag igrelig gi nat es
from 3-[3-(5-Methylpyrimidin-2-yljbenzyl-5-thiazok-2-y-3.6-dihydro-1,3 4-
thiadiazin-2-one,

20 N,N-Dimethyl-N'-{2-[3-(2-ox0-5-thiazol-2-y|-6H-1,3,4-thiadiazin-3-
ylmethyl)phenyllpyrimidin-5-yliformamidine,
3-[3-(5-Methyl-1,2,4-cxadiazol-3-yl}benzyi]-5-thiazol-2-yl-3,6-dihydro-
1,3 ,4-thiadiazin-2-one,

o5 3-{3-(5-Aminopyrimidin-2-yi)benzyl]-5-(3,5-difluorophenyl)-3,6-
dihydro-1,3,4-thiadiazin-2-one,
3-[3-{5-Aminopyrimidin-2-yl)benzyl]-5-(3,4-dimethoxyphenyl)-3,6-
dihydro-1,3,4-thiadiazin-2-one,
4-{3-[3-(5-Aminopyrimidin-2-yl}benzyl]-2-ox0-3,6-dihydro-2H-1,3,4-
thiadiazin-5-yl}benzonitrile,

30

3-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-ylibenzyl}-5-thiazol-2-yl-

3,6-dihydro-1,3,4-thiadiazin-2-one,

5-(3,5-Difluorophenyl)-3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
35 yllbenzyl}-3,8-dihydro-1,3,4-thiadiazin-2-one,



t he group of |ung adenocarcinoma, snall-cell |ung carcinonas,

pancr eatic ﬁg;ra | i obl ast omas, col on carci noma and by

car ci nona. %gﬂrm%ge according to Caim 14 or 15, V\here&?%éo%(og@%e
to be treated is a tunour of the bl ood &hd i mmune system 2021. Use

according to Caim 20, where the tunmour originates fromthe group of
acute nyel oid | eukaem a, chronic nyeloid | eukaem a, acute |ynphatic

compr i 5ing at | eaits Chis (e oIRRetuh AR Ao ASAL AR Do s o
nore of Clains 1 dibyd©;2Hud3, MhiaUazmgMemhltyleusabl e salts,
S e St e o P RR A b B A S 53 PR i 5

Set (kit) consistihpgiisfin-2anw, ate packs of (a)an effective am)unt of a
conmpound of the formula I accor di ng to one or nore of Clains 1 to 10,
and/ or phar maceut #thPhgmassyliealysisablptdates falts, tantpragre@ddi somer s

t hereof, includin
2009/ 030333PCT/ EP %8Egé?‘édé‘g‘%%gﬁ&%%%'lgﬁﬂg‘gﬁ'gpfé%@?{,eﬁ gﬂ%’b%"of a
further nedi canment active ingredi- ent.
11. Process for the preparation of compounds of the formula | according
10 to Claims 1-10 and pharmaceutically usable salts, solvates, tauto-

mers and sterecisomers thereof, characterised in that

a compound of the formula ll

15
SYO
):\ ~NH ¥
R N
20
in which R' has the meaning indicated in Claim 1,
is reacted with a compound of the formula [lI
25
~Q Het
30 in which Q and Het have the meanings indicated in Claim 1 and
L denotes Cl, Br, | or a free or reactively functionally modified
OH group,
35 and/or

a base or acid of the formula | is converted into one of its salis.
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12.

13.

14.

15.

18.

17.

-84 -

Medicaments comprising at least one compound of the formula |
according to Claim 1-10 and/or pharmaceutically usable salts,
solvates, tautomers and stereoisomers thereof, including mixtures

thereof in all ratios, and optionally excipients and/or adjuvants.

Use of compounds according to Claim 1-10

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

for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal

transduction plays a role.

Use according to Claim 13 of compounds according to Claim 1-10,
and pharmaceutically usable salts, solvates and stereoisomers
thereof, including mixtures thereof in ali ratios,

for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-
pounds according to Claim 1-10.

Use according to Claim 13 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claim 1-10.

Use according to Claim 14 or 15, where the disease to be treated is a

solid tumour.

Use according to Claim 16, where the solid tumour originates from
the group of fumocurs of the 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 uro-
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genital tract, the lymphatic system, the stomach, the larynx and/or the

fung.

Use according to Claim 16, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

Use according to Claim 17, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, giioblastomas, colon carcinoma and breast carci-

noma.

Use according to Claim 14 or 15, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 20, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 10, and/or pharmaceutically
usable salts, 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 one or more of Claims 1 to 10, and/or pharmaceutically usable
solvates, salts and sterecisomers thereof, including mixtures thereof
in all ratios, -

and
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an effective amount of a further medicament active ingredi-



