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5- phenyl - 3, 6-di hydr o- 2- oxo- 6H 1, 3, 4-t hi adi azi nes 5BACKCGROUND CF THE
| NVENTI ON The invention had the object of finding novel conpounds
havi ng val uabl e properties, in particular those which can be used for
the preparation of nmed icanments. 10 The present invention relates to
conpounds ggd, ﬁ'f?os%‘ﬁ use of conpounds in which the inhigditt®eso10285
regul ation ang or nodul ati on of signal iransduction by kinases, in
pariti cul ar tyrosine kinases and/or seriné/threonine kinases, plays.a
role, furthernore to pharnmaceutical conpositions which conprise

15t hese compounds, and to the use of the conmpounds for the treatnent
of ki nase-i nducesl,giHeA&d S-phenyl 36 drout-dko-6/9, DAKRRIMiaziAkENt | ON
rel ates to conpounds and to the use of” conmpounds in which the

i nhibition, regulation and/or nodul ati on of signal 20transduction by
Met kinase plays a role. One of the principal nmechani sns by which
cellular regulation is effected is through the transduction of
extracgl | ul aBASIKBROUND O THENRIVENTIGN e that 25in turn nodul ate

bi ochemm cal pathways within the cell. Protein phosphoryl- ation
represents oOfiee invghtien bydwhe ebjechbf thadihg ubes! congpainsisaraaingy eglagikieed
fromnolecule to nolecule resulting finally in cel lul ar respaqnse.
These si gnal ORISR Parficdas thasedvhirs oap bfperdatina REParRISTen
overl ap, as hadeuhiignd. fromthe existence of many protein kinases as
wel | as phosphat e- 30ses. Phosphoryl ation of proteins occurs

predonl antly at serine, threonine or tyrosine residues, and protein

Ki H ; . . bl
phoophor i at Tnoeedt fvaaih FUARS o cbhrminhd Bhe 13 B Lsg 6t benBbunas
ki nases. Si rinevhittothrhiohibitian, oegulsticruahd/ar olaidglgtioous sfpnat daas@dationhi n

Il's and si | | ul henot yp | ly infl d by th
ot vi by of DhaesemihRayBUR BRe e it s peh e Havtr of
di sease WO G180 4 OSIEORHAGHhBRZ RS AHAe8atical Zomplstons vitich ebmprisgases

are atigibutable to either aberrant activation or functional
nut ati ons i rhesecampesnfaransoiepbasiseidine Remasundsins doe Featment of

ConsequentlXgné%gjﬁidgg%@gl]sgagééenti on has been devoted to the
sat’l t )

characteri - on o ese proteins and conpounds that are able to
nodul at e t hdnmpasidulan the presentinvenicwretaies i\ éompoends Spgdéntre nee okt

al. Pharma. & Therap., .2000, .88, .229-279). The role of .the_receptor
yr osi ne. ki ERPREEHH wiiktkiedRRbEERe i ine svREmpedlatibnar o

i nhi bigg on afanddhclidtePRMRE Kirfasa sidda fkGet or ) dependent Met acti vation
are described by S. Berthou et al. in Oncogene, Vol. 23, No. 31,

pages 5387-5393(2004). The inhibitor SU11274 described therein, a
pyrr ol e-i ndebddgr FRTRMEIA riccHRAHN bFWhorsekiui &g digfio RNERddtEdis

caneer: through the transduction of exiraceliular signals across the membrane that
o5 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
: ation represenis one course by which intraceliular signals are propagated
from molecule to' molecute resuliing finally in a celiular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
30 ses. 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 cellutar phenotypes are largely influenced by the

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



15Anot her Met kinase inhibitor for cancer therapy is described by
J.G Christensen et al. in Cancer Res. 2003, 63(21), 7345-55. A
further tyrosine kinase inhibitor for conbating cancer is reported by
H Hov et S. in dinical Cancer Research Vol. 10, 6686-6694 (2004).
The 20conpound PHA-665752, an indole derivative, is directed against
t he HGF r gampdoons92Vet. It is furthernore reported thet@/EP20bELI0ISGH
and Met nake a considerable contributign to the malignant process of
various forms of cancer, such as, for exanple, multiple nyel ona.
25The synthesis of small conpounds which specifically inhibit,

regul ate and/ or nodul ate signal transduction by tyrosine kinases
and/ or seri mtdtes Bhdaodiiseasks aes atttibutabledotsitbal abenant dativatier) of s

t herefore desirabl e and. an.aim of .t he present iny, o) Lt has
boen f ound. THARHACTEBSER daL R Rol Ao et Y restAgeEal s
t her eof have:df%@nuéﬁﬂl\xyb%h@id@wé@ﬁ@hm s bggropevdtee so We tiearbeterig
well tolerated. 35 2007/ 057092PCT/ EP2 06/010&35 - 3,- 1o

conposj t | on$3HAR OhtESREIPieNG Al EOBBRPAIMES! At doﬂ_ﬂ%@@égei%r t he
use ther eof Jflin 6 & FEANRAL: Weilditntopaateimdrecs. Phafpsce. and
conpl aints, 'suc S angi ogenesi s, cancer, tunour fornmation, growth
and 5pr opagdthiesap., 200@r88%22PAT8i s, ocul ar di seases, such as

age-i nduced nacul ar degeneration, choroidal neovascul ari sation and

di abetic retinopathy, inflammtory di seases, arthritis, thronbosis,
fibrosis, glTeeol oneehecditsr tyreuiio dinges Mattih bomapsetdogenssis and
restengsi s, wound heal i n%y transplant rejecti on,vﬁﬁgt%bgl i ¢ di seases
and di seasedn@poesBilifyghl _b§'9§t°é||ﬁeﬁ@%93§%°y$%ﬂfﬂ AgiopdeRgaden
cirrhosts, MahfhGRISAbarBes byls Il bl IR TiRogend ¥81. 23, No,

instability and perneability and the |ike in nmamals. Solid tunours,
in particul &1, pages §BOMS363 {2084)r The dahibitar SU ElA7dlasicrineddirereBkianase

i nhi bitors. These. ] .0 Yol i a, ain,
urogeni tar . VYABRERPOEGRHERINE b BRIt HEILROREIS 16 SofPHEARE Emelf DT,
i ncl udimg | lﬁnﬂqﬂ@@iﬂmeblgﬁﬁmmmigait@nﬁbmmbértheﬁpyl iard%scmed :me_aG. 20 The
present invention is directed to_pro r egul ati on,

modul at i on &h"ﬁtﬁﬂsﬁ"ﬁtgﬂh i3 Canser Eﬁﬁag‘g&iﬁiéﬁgé?ééénti on and/ or
treat ment ofa fjf#RA§FSshA KFRIRBASKILAST 18t EGmBBLISP LA Ripdiictipy bed Met
ki nase activity. In particular, the conpounds of the fornmula’l_can

al so be enplibyrey etait nClinieal Ganser Beseaichalal. TG RSESA64IEZEA). Thee
o i o cohfio DA Bes7 82 o P BEHIHRNE, RrHERA ARt Hior

addi tiage or cgbﬂ)er grstic ects In cer%al n- éxi

chenot her apiresgptancdMet. it dfubberraer: feported tlozreint that EHCSH aad Madimalers ai n
exi sting ca d radi ot herapi es,. 30The corrpot%unds of

ncer. ch t herapj.es, a
the for mul a SONSERTARK CRAFRBIEN BLNGJRATGNANt PIRESSS &F Heas s
i nvestigati Q@neér, sli6h st fo¥ ekd¥mple, PrRASIE Thdlodh. Met ki nase. In
addition, they are particularly suitable Tor use in diagnostic

nmet hods for diseases in connection with unregulated or disturbed Met
ki nas&®ct i idesynthesis of small compounds which specifically inhibit, regulate

and/or modulate signal fransduction by tyrosine kinases andfor serine/-
threonine kinases, in particular Met kinase, is therefore desirable and an

aim of the present invention.

30
It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacologicatl 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,



36 WD 2007/ 057092PCT/ EP2006/ 010285 - 4 - pounds according to the
invention are adm nistered to a patient having a hyperproliferative
di sease, for exanple to inhibit tumour growh, to reduce inflanmmtion
associated with-a |ynphoproliferative disease, to inhibit transplant
rejection or neurol ogical damage due to tissue repair, etc. The
present conpoudsitsadye suitable for prophylactic or ther apgiehsosniosss
purposes. As used herein, the term"treafnent” is used to refer %o
both prevention of diseases and treatnmemt "of pre-existing conditions.
The prevention of proliferation is achieved bi admnistration of the
conpounds according to the 10 invention prior to the devel opnent of
overt di seaseto dobipciasiel ehibR cBRpYEBLhéNEcAHBBLIILbNH 1PHichssBE BN
th cardiovascul ar

metastatic grgvvt h, dimnish restenosis associated with

surgery, et c.tngusetheaigof fnihe tieatreenirfiiekkinase-induged discapes andaoment
of ongoi ng di i i - 15¢l i nical

YDt oS of Uhe Sary oS AigioqsHER, incef bt ofioh. Shodh iy
manmal ign spddbeagation: agraogtiercaispocniat disepses, asich pardgesint acddy
humans; "~ r ode Lheluding. mee, .rats and 20 hansters; rabbits;
horses, cows %%%"Hép &e&gde[qggrgtéqrb .Cﬁﬂfﬁ' Ineﬁﬂaﬁ‘l"lga%ag‘%@”ﬂrfﬁ@?%tﬁ refigp-
experi ment al pafivg sitflagminatorg diseaess dirfiite. ReRbosial fifrbeR! §BRterQfh-human
di sease. The sugqegtl bility of a particular cell to treatnment with

t he conpound&€PHHlISNEHreedenestione Peakasis. rentenaaishwoued bealingdrang-i n
vitro tests. irSiakdi : j ' |
conpoung accg;lz”d?rqéé? %dl%,hrgeﬁég\k}féé’n??gﬁé%% Q@%ﬁ?gég%gﬁ@%ﬁ{ﬂ?ﬁﬁ%ﬂﬁ?ﬁ a
peri odi ne of alsongutointroling sissakes,clirhesis adiabétew anbalisetsos @f tige bioddt 0

i nduce cel |l 0 inhibit maratj usyal |y .30bet ween about
one hour andqggéeéi%(e%% %Sharl(}lw?Bdtpggrf’?ﬁbﬁl@awcg&‘ec'ﬁér'? QEP"BG’@?%Si ng
cultivated cells froma biopsy sanple. The viable cells renaining

after the trgah nt are then counted. The dose varies depending on
the specific®8 Adrsy SLRprtipwar gskgrawipg tamourss 6as be trante withdviet

st at usjset . kifabd RRME] StubngRtr LG 1,d |y
to reduce the Sndesi redgcgr(l%%;%og?gﬁgtl on§ﬁﬁ‘%ﬁzméé¢§é¢q%?@%ﬁzbvﬁﬁﬂg

t he vi abi | i t yragenitak ypephadistsystenmestomachedrynfieal amehngesstrcinema, in-

onsi der abl e VARV E ALRASClE O PR Taell o fRang cast about

50% reduction in the cell burden, and may be continued until

essentially ﬁo nor e gndesi.red ells are detected in the body. 5 For
i dent i 59 cat i B BEsgns ITyREHON 1diEcried foprosassrmipr firiragslatios: Bduéh of
i nt er act i onstidrebMRAIbitiGH SISt ﬁhSé@’forttﬁ@PFéi}éﬁ&in%np% ?ﬁéﬁ%&’rﬁenf’cﬁ‘f' digys
scientists have devel oped suitable nodels or nodel systens, for
exanpl e cel | e&sgistincenpeetisnswith onregedated or Histepad ddetkingscEAdiGity 1897,

16, 2783-93 ' il f |l e Wit

ot al . onotineuab iR CainpoBhen PIRIERGT A S b BT bringr

certain stadesatiment hEcaitaindbrnts afrmhmet‘.i'ﬂ‘(fjé ?@tﬁp@?ﬁds daﬂ’chéff?ﬁl?l%lag can
nodul ate the signa or

conpoutils can_pe utilised jn order to. he | .
exgprrpl e St eﬁHgﬁéfn‘é‘?fea'?? ‘,"SEEé @’c‘l’f@ﬁ'id&ﬁd%\!t!",e gRYpergistic eftpsts insdeytain The
conpounds  acsxstitignEncer EMEMbMEPAPiEE hrAdr Ardle NSed R sftetha e‘f’iﬁi%@ fs

for testing Kkinase-dependent signal transduction pathways 1n an
and/ or cel | o geflaineex¥isting eanser chemptharkpies eal rdilistwsasiesent i oned i n
this application. 20 Measurenent of the kinase activity is a

techni que which is well known to the person skilled in the art.
Gener i3 t estTheysirepeurds oftthe foletda caafirtrerafore 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-



t he kinase activity using substrates, for exanple histone (for
exanple Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the
basic nmyelin 25protein, are described in the literature (for exanple
Canmpos- Gonzal ez, R and d enney, Jr., J.R 1992, J. Biol. Chem 267,
page 14535). For the identification of kinase inhibitors, various
assay syst Bigs2081/@s7e2ai | - 30able. In scintillation proXiPairiEp2esom2ss
(Sorg et al., J. of. Bionolecular Screening, 2002, 7, 11-19) and
flashpl ate assay, the radi oactive phosphorylation of a protein or
pepti de as substrate with yATP is neasured. In the presence of an

i nhi bitory conmpound, a decreased radi oactive signal, or 35none at
all, is det eppundacqudingde g bveniiorogreradinisténad-to espitieat having-a

borart. o SRRIPRURIEhE RRAYE SR oHiDRe 6 ol DfpointtoRR) 1 7Sducs

}3 echnlol og: esin@amm&ticﬂ%sgg?;ec&%?)a E?Ttphoﬁﬁ)rllife‘iéii\}édigé%@, o tinhibi@fErﬂsS—A
i omol ecul ar _Scf eeni ng, , - . er .non-radj oactive

assay get hodglaﬂg @J%ﬁ}@g‘i qi r@”ﬂﬁg'ﬁﬂb&%ﬂ%ge gil‘:'l“*‘ o HPRLe ERAbspifo T BBFHE- The

phospho- AB biétcopiiolnkib@rd Basae for &bﬁﬁylé%ér&iﬂ%@apg&?%%@éé&@ﬁsCa”

be detected by chem | um nescence using a secon conj ugat ed
anti - sheep awethbergin, o teran “trgatmen R usai tcisfen tohoth pasveTition of dise

di j i ! i .of L1 ul |1 f ti
ond’ cel 1 - doatt ot feathath bRARLL M PLARTidHs. TRe e dnt BRI RIE bur
are no; @I im eraﬂop;is abdl:rhm]fefd)lb): ﬁmin:’lﬂstrz?ﬂw (?‘Qh@@dﬁ@@Uﬂd@ Qb@%rﬂ?_gtt@ thehe
i nventi@n are suitable for the trea of varioys conditions where
there is profVFerdt PN t‘i%“%ﬂﬁ‘/%?prﬁ?a{r‘g{]?‘f%{ dpeasm SeNEXARRIE do pEavest

and/ or i nf| aerjréwih sRLifoutd)iPeldift rhéths@BE greWer dﬁ’tﬁini%ru‘fé fRbsis as-

¥
resulting in restricted blood flow through™ hat vesse or exanpl e
in the case ¥cigieswilhi eatliovasularispedenyseicndlicativelyi the cgmyfaundssacal ar
di seases of | ' : QS o] A r
20d sease. artacor e FRaiiE0PbGE G eHaal by SR K RS GH B
prost hthi c raipicahegnpiomesttbeqatientf t er angi opl asty or stent
pl acenment, and the |ike. PRIOR ART 25 O her thiadi azi nones are
described in WO 03/037349. 4,5-di hydropyrazol es for conbating cancer

are descr i berthd RodOr @Ot BASASng to any markilie] sPEcidle Fovatdnigre Ar e
di scl osed as Met. kinase inhibitors in 30EP 1 411 046 Al.
Pyrrol e- i nddfimRiefPeriegt pardisuigry himsans: eeslands, inglydisg miemirpis and from

WO 02/ 0963 G5 iders: YRR ORRR 2 0 s M\/{gﬁ _COF
THE | NAENTI ON The T nvent i oér’ll%ré%‘l at eﬂﬁgtgﬁgé‘%ﬁﬁﬂﬁ?a'{%%d%‘%?w aXI
terest for experimental investigations, providing a model for treatment of

human disease.

The susceptibility of a particular cell to freatment with the compounds
25 according to the invention can be determined by in vitro tests. Typically, a
cutture of the cell is combined with a compound according to the invention
at various concentrations for a periodine of time which is sufficient to aliow
the active agents to induce cell death or to inhibit migration, usually
30 between about one hour and one week. in vitro testing can be carried out

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

considerably to reduce the undesired cell population in the target tissue

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



5 in which Ridenotes H, A Hal, 01-1, OA SH SA SOA SQ2A N2,
NH2, NHA, NAA', SO2NH2, SO2NHA, SO2NAA', CONH2, CONHA, 15CONAA',
NACOA', NASQ2Al, COOH, COQA or CN, R2denotes H, A, Hal, SO2NH2,
SO2NHA, SO2NAA', CONH2, GONNA, CONAA', NACQA' , NASQ?A' ,
COOK, COQA or CN RI and R2 -t oget her al so denote rret hyl enedl oxy,

20Bdenot es wWoGekNdshidknR3 or NHCO( CH2) nR3, is absent or QeAMBGclohPReAr
or branched al kyi ene having 1-4 C atons, . R3denotes or Het, 25al ky

havi ng 1-6 C atons or cycl oal kyl having % 8 C atons, each of which is
unsubstituted or nono-, di-, tri- or tetrasubstitut ed by R4,
R4ddenotes A, Hal, OH OA, SH SA SOA SO2A, NO2, NH2,

NHA, NAA' | S%ﬁfﬁ:ue&@ﬂil‘lé’xcoﬁ@i@é%le releutiBn h@@%&urr@@@@\%m

NASQ2A' , a mono- or bicyclic saturat ed

Het d tes
or aromatic ?\“;%6 2 @ﬁ%og ?'{) Bescql buydemcanst mey xegeantingrtl emtimay

be UNsubst i - essentially no more undesité ?&Isoérgmgct d % he%oé 'S“bSt | tuted
by R4, CHO COA =S,” 35=NH, =NA and (car ony oxygen

2007/ 057092PCT/ E P2006/ 01 0285 - 8c;1eA AIKG?CEav: Edependegt L%/Oof olnﬁ
P G o R
havi ng 3-8 Cinteraations beywéealiydal sighfnteandavbith dathWats ad&us scien-
tists have developed suitable models or model systems, for example cell
_cuiture models (for example Khwaja et al., EMBO, 1997, 16, 2783-93) and
models of transgenic animals (for example White et al., Oncogene, 2001,

10

20, 7064-7072). For the determination of certain stages in the signal trans-
duction cascade, interaciing compounds c¢an be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351, 95-
15 105). The compounds according to the invention can also be used as re-
agents 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. 19986, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature {for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1892, J. Biol. Chem. 267, page 14535).

25

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 f[ashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP 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 potari-



Hal denotes F, Cd, Br or |, denotes O or 1, 10denotes O, 1, 2 or 3,
and pharmaceutically usable derivatives, solvates, salts, tautoners
and stereoisoners thereof, including m xtures thereof in all ratios.
15The invention also relates to the optically active forns
(stereoisoners), the enantioners, the racenmates, the diastereoners
and the hysloabemsangl sol vates of these conpounds. The per/mpsnbVdiss
of the conpounds is taken to nean add %§t|ons of inert solvent

nmol ecul es onto the conpounds which 20formow ng to their nutual
attractive force. solvates are, for exanple, nono- or dihydrates or
al koxi des. The term pharmaceutically usable derivatives is taken to

mean, for exsaip Ihe(FPo ltm:rmla:dg?mretdwabmmsmd m@gg%ﬂt&i@sb@at.,hﬁdof
invention ang also so-called p conpounds. 2 e term prodrug
deri vat i vesrgg ﬁ%’é!ﬁgc%%ﬁ%aézo the formula | which have
been nodifi rrean f xanpl e, al kyl or ac rou sugars
or ol gopepfﬁ@gg QHJa %Veal?'reisﬁa%‘f’r%y)}“a%gégé@eisﬂe?'ﬁﬁ ng@% -8hfit o
form the ef ftefenes/@)r@@an@ww TS PREHpHD-AB Hiftes d;rnyﬁﬂé rg@@ﬁ@féﬁe al so

i ncl ude bi ode% radabl_e | ymer derivatives of th accordi ng
to the inverfUbgHatead h@:ﬁe@aém@@@n t:eodet@szmmsechamlunmnescbncemmg al115

2 o1 ol ogi cal 50 i aaRiciiateq antlcheeh e iiaty (ot AlogoBter

exanpl e, by &ocl@naﬂ gther or physician. In addition, the
expression "therapeutically effective anount” denotes an 5anpunt
whi ch,qconpared with a corréspondi ng subject who has not re- ceived

thi s amount THeRS atd g disitsBE AR2HESRACNIRLelcdlBBR &f CERALIBlifera-
heal ing, prevention or elimnination of a disease, syndrone, condition,

conpl ai nt, J‘Pﬁtﬁﬂ%‘?’e”cﬁeaéh rpoptesisk JThercoaritions ieé interestinclde; hut we
advance of

"therapeuti ?gﬁ fec ?\?@‘%}r{o gl?@gégﬁzsoar‘r%%g@g%?%ﬁ{ee @%ﬁﬂf%a(ﬁni ch
are effecti \seltable fonthed_tnmgnhoivmloupmmtmiong wteke there s proliferatiohe

i nventison aI t he .use o the. co nds .of the
I15:‘/or milal?2 qr‘?‘@gg&%an C%rﬁmﬁ sé"i C@?ﬁ'@ﬁ%@ %u 4l e
in the rati inting, laﬂer&:falue%seﬂrésulﬂngﬁm rdstHRtedlbId0D fI6W tﬂroh@ﬂQhafr\hfése

are particul gg%efera y m xtures of stereojsomeric conpounds.
20The i nventPbiohefampiie In Hie eased fnsinitral seciusiverlesions. Ogclusive geaft s

thereof andyh8oifaPAiREESS: idhteh e
formula | accordlan to d ai ntt?éigi@ﬂand %%égéﬂ icaPHéJ a%gl.xfa'f'
deri va&0i ves dlS@@BEs&iﬂesgrafbmgayeanglraﬁteeteMIscpmrmaslmnam pmsﬂwtmct eri sed
in that a C?é’g%gHggls orfes%e%sé%r aﬁgw%las?y or stent placement, and the like.

PRIOR ART
25 '
Other thiadiazinones are described in WO 03/037349.
4,5-dihydropyrazoles for combating cancer are described in
WO 03/079973 A2.
Quinoline derivatives are disclosed as Met kinase inhibitors in
30 EP 1411048 A1,
Pyrrole-indoline derivatives are known as Met kinase inhibitors from
WO 02/096361 A2.

35



in which denotes NH2, 35and Rl, R2, mand Q have the neani ngs
indicated in Claim1, WD 2007/057092PCT/EP2006/010285 - 10 - is
converted into a conpound of the fornmula | in which denotes
NHCOO( CH2) nR3, by reacting a conpound of the fornmula la with a
coupling reagent selected 5 fromthe group a) isoproylidene

chl or of or mewe 20a5)ospooni t r ophenyl chlorof ormate, c) di phosgenaoct@iodss
trip hosgene, and a conpound of the forn;ul a Il 15HX(CH2)nR3I I in
whi'ch n and R3 have the neanings indicated in Gaim1, 20and/or a
base or acid of the fornula | is converted into one of its salts.
Above and below, the radicals RlL, R2, Q and B have the neani ngs

i ndi cated f orSUNMMARBYDF THE INVENTHONXpressly stated otherwi se. 25 A
or A denotes alkyl, is unbranched (linear) or branched, and has 1,
2, 3, 4, 5, 6, 7, 8 9 or 10 C atons. A preferably denotes nethyl,
furt her nor e GIEH’G’lhvem'tﬂPlséiateswébﬁﬂbhndé’ldfﬁefohﬁ@f&qty| sec-butyl or
tert-butyl, furthernore 30al so pentyl, 1-, 2- or 3-rret hyl butyl, 1,1-,
1,2- ors2, 2- di met hyl propyl, 1- ethyl propyl hexyl, 1-, 2-, 3- or

4- et hyl pentyl, 1,1-, 1, 2-, 1,3- , 2, 28’ 2 3- or 3,3-di rrethyl butyl,

1- or 2-ethylbutyl, 1-ethyl-1-nethylprOpWOL- ethyl -2- nethyl propyl
1,1,2- or 1,2, 2-trimethylpropyl, fur rmyr e prBy, for
35exanpl e, trifluoromnethyl. N
Ri - N Q I
10 -
in which
R’ denotes H, A, Hal, OH, OA, SH, SA, SOA, SOA, NO,, NH;,
NHA, NAA', SO;NH3, SONHA, SO;NAA', CONH,, CONHA,
15 CONAA', NACOA!, NASO,A!, COOH, COOA or CN,
R? denotes H, A, Hal, SOzNHz, SO.NHA, SO.NAA!, CONH,
CONHA, CONAA', NACOA', NASO,A!, COOH, COOA or CN,
R"and R  together also denote methylenedioxy,
20 B denotes NHCOO(CH,),R® or NHCO(CH,),R?,
Q is absent or denotes linear or branched alkylene having 1-4 C
atofns,
R® denotes R' or Het,
25 alkyl having 1-6 C atoms or cycloalky] having 3-8 C atoms,
each of which is unsubstituted or mono-, di-, tri- or tetrasub-
stituted by R,
R* denotes A, Hal, OH, OA, SH, SA, SOA, SO,A, NO,, NHo,
NHA, NAA', SO.NH,, SOzNHA, SO:NAA', CONH,, CONHA,
30 CONAA', NACOA', NASO,A", COOH, COOA or CN,
Het denotes a mono- or bicyclic saturated or aromatic heterocycle

having 1 to 4 N, O and/or S atoms, which may be unsubsti-
tuted or mono-, di- or trisubstituted by R%, CHO, COA, =S,
- 35 =NH, =NA and/or =Q (carbony! oxygen),



A very particularly preferably denotes al kyl having 1, 2, 3, 4, 5 or
6 C atons, preferably nmethyl, ethyl, propyl, isopropyl, butyl,

i sobutyl, sec-butyl, WO 2007/057092PCT/ EP2006/010285 - 1 1 -
tert-butyl, pentyl, hexyl, trifluoromethyl, pentafl uoroethyl or

1,1, 1-trifluoroethyl. cycloal kyf preferably denotes cycl opropyl,

cycl obut ylwoaywleepent yl , cycl o- hexyl or cycl oheptyl. Bcr/erz006/010285
Cycl oal kyl al kyl ene pref erabl y denotes cd?/cl opr opyl nmet hyl ,

cycl obut yl net hyl , cyl opentyl nmet hyl , cl ohexyl net hyl or

cycl ohept yl nmet hyI . Irrespective of furt her substitutions, Net
preferably denotes, for exanple, 10 2- or 3-fury], 2- or .3-thienyl,
é-, 2- olr lC%-/b,;Z/A‘rol yl, ehgh iﬁdeﬂendﬁhﬂ?dfmhémthér, dénote?a?nblrahczh@ﬁ o4r
-pyrazolyl, 2-, 4- or_5- i soxazoly -, 4- or
P 5w SRt bavipe 190 Ctoras, 0 oot i 20 Y.
5- or 6-pyrimdi nyl furthﬂvméhehp'I—Péi%h%bhéyjeezreﬁrarcéH C#,éiand? - or
-5-yl, 1,2,4-tr|azol 1-, -3- 15o0r 5- etraz yl,

1, 2, 3-pxadi azol - 4- rBf5 yl, 1,2, 4- oxadl azol - 3- or -5- yI,
1,3,4thiadiazo| - or ) t - or -5-yl,

1, 2, 3-t hi adi azol - 4- orY* aMPI h%ﬂr?go 8‘98%%??. nyl, pyrazinyf, 1-, 2-,
3-, 4-,; 5-, 6- or 7 cydoblyyiallqgrlenerhﬁmgsm1Ddblatdms|ndazol yl, 1-, 2-,

4- or 5- ben dazol yl , 6- or 7-benzopyrazolyl, 2-,
4-, 5-, benzogg%iie;?lé% ér er - or . 7- benzisoxazolyl,
2-, 4-, 5-, rﬁ- or 7- bqgg,ggelglgagm yI 2-, 4-, 5-, 6- or

7- benz{gsot hi azol yl, 4-, 5-, 6- or 7- benz- 2,1, 3- oxadl azol yl, 3-,
4-, 5-, 6-, M- or 8- qd?ﬁ@ﬁe\?lﬂ 1120r8, 4-, 5-, - or

8-i soqui nol y.q ﬂarrr%ceuﬁcaély%sablé dq?fvaﬁYé;é %B%@éy lsgltbz t%ut%m;erg E@Sr

or 8-qui nazo ul noxa

8- 2H benzo- 3tereobsamewltheréui irfobuding aﬁnduaa’mltherhofﬁimenhzamxsoxol 5-yl,
1, 4- benzodi oxan-6-yl, 2,1, 3-benzot hi adi azol -4-, -5-ylor

2,1, 3-benzoxadi azol - 5- yI or di benzof uranyl . The het er ocyclic

radi cal5 mayThel inveltorpass reibles 16 thd ubﬂsce||P>é@ﬁ@@ﬁﬂﬁtsq§ter§<%6m%$§96ﬁié ve

of further substltutlons Het can thus a denote, for exa
2, 3- di hydr oepantiorers, the ragemates. ihe diastersomeny and e hydrates amd solr

5-furyl, tet\fé&@&i‘r’tﬁegﬁcgﬁlgoﬁnééjﬁ?le teﬂrg%oﬂ)aﬁé%oé:ﬂﬂe%omyouhﬁg hPyAn0- 2-

or -3- th| enyl d
2, 5- di hydr oiqmeanzadducgons Oﬂmedrsol\@npmmmwés ofto, thécom’pounds which

3, Pyrcol oL iy qufig BKEL Biukia) dfactile ki, BpERR dreyfor praimpd '
-142p%rzzg)l %'morib&/bfdilﬁw@atesbfag(ﬂ&des 3- or -4- p%ri dyl, W1 o

y £,0,4-1€ ro -5-_or -6-pyridy -
2007/ 057092 @éé‘f'ﬁﬁ@%@a"y 4sahle derivativeg s takenge e jor exam- 3.

1 345?‘&22(’?“4‘“‘@ skt bopK Somikunds seBfaldho B RIMgn brir dep¥aTY
hexahydr o- 1callecprodrug C@mpdgnqbyr im d| nyl, 1-, 2- or 3-piperazinyl
25 The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acy! groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.
30 These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in int. J. Pharm.

115, 61-67 (1995).

35 The expression “effective amount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,



51, 2, 3, 4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl,
1,2,3,4-tetra- hydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or
-8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 34-

di hydr o- 2H benzo- 1, 4- oxazi nyl, furthernore preferably

2, 3- nethylenedioxyphenyl, 3, 4- net hyl enedi oxyphenyl 1

2,3-ethyle Iy, 3, 4- et hyl enedi oxyphenyl

3, 4- (dlflugfgng?ﬁg enedloxy)phenyl 2, 3-di hydr o- 10benzoFa?%%q§@"%§s
6-yl, 2,3-(2- oxonethylenedloxy)phenyl orfal so 3, 4-di -
hydro-2FL1,5-benzodioxepin-6- or -7-yl, furthernore preferably 2, 3-
di hydr obenzofuranyl, 2, 3-di hydro-2- oxofuranyl 3, 4-di hydr o- 2- oxo- 1

Hqui nazol i ny'amr%aﬁoﬂhﬁiﬁ‘rﬁﬁ%ﬂ )
2- 0x0- 2, 3-di hydr obenzoxazol y %@2&%%8 Bﬁfgmﬁl x t())gﬁ%wr?ll A‘azoeloulght or de
1, 3- di hydr oi rfféHeforexexpla., W@rm@mmmy&man

2- 2, 3-di of f b d t [

caturated or HAGARER: HE 5Son HEtadal Brah O R M P ghaRs K | ©

ﬁhelt ch rgtay ble aTrTmmt vﬁ’;:chﬂ,lc?l;mlq&‘etred N\%I’ﬂhd‘:l b&rrés@;ﬁdi‘ rQ:{ s&tﬁeétﬁrﬂ*licbgay hlot)?@lgen)
articul ar ef er a i peri di rrolidinyl,

nor pﬁol i n-4- W"yeﬂ%@raﬂ?'ﬁ q??%ﬁ'ﬁ@!ﬂ% Qﬁwegugrpcep?/m dazol i )qu nyl ,

pyridyl, pyr Iambﬂj\éﬂltreétgfeﬂﬂmeanh&';?r@%nt rhbxaél%l)ﬁéi%od BAQWeRE <

|ndazonI where the radicals may a dr SUDSTHt ot B6d by
A 121 pref e@50Mg, ewndiiens aampaint, disorder, oride Stiels dEisAMbR red0E#oror

or ot or gl o LhabLae Qs B BRI oRiRAREE Moo i) o,

furthernore I‘ﬂH@GxﬁF@ism “tﬁdampeaﬂmallylef&ctiﬁe Ql‘r@‘uﬂt"éé)écy ehébt’hbésses the
nmet a- p05|t|onto R@E}refe h ggnotesCFIZ
CH( CH2QH3) . %\é{ aﬁf?ﬁ@& bt B IREEaging AoRypl Hw%g@a'a‘uactﬂrbrrs

or cycl oal kyI haV| ng 3-8 C atons, each of which is unsubstituted or
nono-, di-, tri- or tetrasubstituted by R4. WO
2007/ 057092 PCHE MNENtiEN @isEEes ta the usFBohatires|cithe cpmpbandd b the

denot e 2- hy ol1dinyl -

m)rphoﬁ|5n 4- f;{ % @W@I%%'ﬁ’lrﬁ% To Opgﬁg{%éé)%ef&ﬁ e in the

ani no) pr opyl [atmte‘t ﬁm,yi 2 ét.’hyll:4 ”pﬁo‘pyD 1:p90icdyk 100D, et hyl pi per azi n- 4-yl
5pi per azi n-A.EMI I e tes ,OH,  am no, nethylam no,

di met hyl ani n6"'*% A Ha LIS SIRPPETIEEOmPOUNds.

i sopropyl am no 10Ha| preferably denotes F, O or Br, but also I,

particularly 'ﬁereferabl F or C. Throughout the i nvent | on, all
radi capg whi b HB’@GF'OWIQtQSHQﬁh%ﬁ@@lpﬁﬁpd%@fﬂ’@efﬁfmual!and\‘&ﬂlfotﬁeauf

i.e. are in for
|y have ot A8 rodtes IBe R e ation of (OTeBRTBS R Brol B4R
vari ous st eringite &i@inisctf16rans. phEmmateutindlla Usablecdarivatioss ealte) solvdtese

forms. and stereoisomers thereof, characterised in that a compound of the for-

mula la
25
-8
ISUe
~ _N B
1 N/ ‘\Q
30 R la
R2
in which

B denotes NH,,
35 and R', R?, m and Q have the meanings indicated in Claim 1,



Accordingly, the invention relates, in particular, to the conpounds
of the 20 formula | in which at |east one of the said radicals has
one of the preferred neanings indicated above. Sone preferred groups
of conpounds may be expressed by the follow ng sub-fornulae la to Ii,
whi ch conformto the fornula | and in which the radicals not -
desi gnat edwbno@yefdsgr detail have the meani ng i ndi cat eiici*&hdoﬁ'/ﬁwzss
formula I, but in which 25 in la. BotesH Hal , A, SQ2A
CN, NO2, COOA or COOH, 30in IbR2denote H or in IcHetdenotes a
rmnocycl ic saturated or aromatic heterocycle
having 1 to 2 N and/or O atons, which may be unsub35stituted or nono-
or dlsubstlt:uto@dvéryed\mt(badoﬁ@ﬁmﬂtcﬁ&hﬁr&mﬁﬁ%%cﬁr CH(CH2CH3); WO
2007/ 057092PCT/ EP2006/ 010285 - 14 -_in | edenotes Het or al kyl having
1-6 C atons Br cydesetsgNHCOO(CH).R”, havi ng 3-8 C at ons,
each of which is unsubstituted or 5mono-, di-, tri- or
tetrasubstituted by R4; in |IfR4denotes OH, NH2, NHA or NAA'; in |IgA
A eachz i ndeh)élmhﬂmﬁmwdmfdhh&vmml@fmw&h ardoupliog esadei selectmc hed
al kyl aV|n in which 1-5 H atons may be replaced by F
and/ or chl orlr%g(?hgﬁ?m%—let denot es piperidinyl, pyrrolidinyl,
nmor phol i n-4-yl a;u@gjrayndehé ohfbforthals, 0xazol i di nh3-yl I ] vl
i m dazol i di nyl yrid pyrimdinyl, furanyl, thienyl, thiazolyl,
i ndol yl or |ndazb5IFS7'I1‘t ORE%'P%C{"W&“P&B?%I s may al so be nono- or
di substituted )62 ,pr%g Bpéi Rldenotes H Hal, A OH OA 302A, CN,
NO2, CPA or notes Hor Hal, Rl and R2 toget her al so denote
met hyl enedi oxy, caérrrnimgenmcoq CH2) nR3 or NHCO(CH2)"R3 , 25 denotes
CF-12, CH(CH3) or CH(CH2CH3), R3denotes Het or alkyl having 1-6 C
atonms or cycl oal kyl

and a compound of the formuia Il

15 HO(CH,),R? {

in which n and R® have the meanings indicated in Claim 1,

20 and/or
a base or acid of the formula | is converted into one of its salis.
Above and befow, the radicals R, R?, Q and B have the meanings indi-
cated for the formula |, unless expressly stated otherwise.

25 '

A or A’ denotes alkyl, is unbranched (linear) or branched, and has 1, 2; 3,
4,5, 6,7, 8, 9or 10 Catoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
30 also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-
methylpropyl, 1,1.2- or 1,2,2-trimethylpropyl, furthermore preferably, for
35 example, trifluoromethyl.
A very particularly preferably denotes alkyl having 1, 2, 3,4, 50r6 C
atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,



having 3-8 C atons, each of which is unsubstituted or nono-, di-
tri- or tetrasubstituted by R4, 30R4denotes OH NH2, NHA or NAA' , A
A' each, independently of one another, denote unbranched or branched
al kyl having 1-6 C atons, in which 1-5 H atons may be replaced by F
and/ or chlorine, 35Hetdenotes a nonocyclic saturated or aromatic

het er ocycl ey ' b0 2 N and/or O atons, which may be i g£d
or mono. orew(?iazg?@gﬂgt uted by A, WD 2007/ 057092PCT/ Epzoﬁgfpré#’g%g 283 5

- Haldenotes F, Cl, Br or |, denotes 0-dr “1, denotes 0, 1,2 or 3; and
pharmaceutical |y usable derivatives, salts, solvates, tautoners and 5
stereoi sonmers thereof, including mxtures thereof in all ratios. The

conmpounds of feRebftpr puhi, herd, aliee 6rh@t f, pEhtaf0 l'off"1s1f1%ﬂﬁc5}8”
prgBarat|on are, |% % t?uonﬂ prepgred ﬁmaaﬁ SF%EWM PEr Se
de- 10scri becth¥- t he Ilterature (for exarrple in the standard vvorks

Vet h
& oan e Crem ety BBy ife B OBRIREL St SvEERAR R o
under reacti dexybodiyciaheptyhhi ch are knovvn and sui taEI e for the sa’ihd
[ f t wn per se I C
re not ment KORPINERRYERe BerRTaly Herdier cyiRBrabimetly Crapuimeiiyk
the fornul ae dyfopantyimbtia, %y@!@ﬁémhie\!hw%? -lohdptyftdifyl. are novel ,

however, they can be prepared by net hods known per se. Corrpounds of
the for rrul a |l can pref erably be obtained by reacting a conmpound of

o o von eGP o Ul OSSN 87 plEb LRI MR
di phosgene, ay ot B+fphfdxs’&3eme’5 -thiah di - a2{:m13}pw|rdlybﬂ thet- fo(ptsn“m[@aid[yl The
reaction is %['e‘{ r%bpsyrazglylr be%—%urts-gfaz%ly?nf or 5r ?s%%talzglgl 2-, 4-or
S-thiazolyl, 3-, 4- or 5-isothiazolyi, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimi-
dinyl, furthermore preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3-
15 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-thia-
diazol-4- or -8-yl, 3~ or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-
indolyl, 4- or 5-isoindolyl, indazolyt, 1-, 2-, 4- or S-benzimidazolyl, 1-, 3-, 4-,
‘20 -, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 8- or 7-benzoxazolyl, 3-, 4-, 5-, Q- or

7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benz-

isothiazolyl, 4-, 5-, 6- or 7-benz-2,1 .3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or

8-quinolyl, 1-, 3-, 4-, 5-, 8-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinno-

linyl, 2, 4-, 5-, 6-, 7- or 8-gquinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7-

25 or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxo!—5—y], 1,4-

benzodioxan-6-y, 2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-

yl or dibenzofuranyl.

The heterocyclic radicals may aiso be partially or fully hydrogenated.

30 irrespective of further substitutions, Het can thus also denote, for example,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or S-furyl, tetra-
hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-
hydro-1-, ~2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,

35 - 1-, 2- or 3-pyrrolidiny|, tetrahydro-1-, -2- or ~4-imidazolyl, 2,3-dihydro-1-, -2-

» -3, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,
-2-, -3~ or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,



The reaction is generally carried out in an inert solvent.
35Dependi ng on the conditions used, the reaction tinme is between a
few m nutes and 14 days, the reaction tenperature i s between about
-15 and WD 2007/ 057092PCT/ EP2006/ 010285 - 16 - 150, normally
between -5 and 90, particularly preferably between 20 and 60C.
S5Exanpl es &0 X0iezawi2ze i nert sol vents are hydrocarbons, peuEP26%/010285
hexane, petroleum ether, benzene, tolu or xylene; chlorinated

hydr ocar bons, such as trichl oroethyl ene, 1, 2-dichl oroethane, carbon
tetrachl oride, chloroform or dichloronethane; al cohols, such as

met hanol , et hanol, isopropanol, n-propanol, n-butanol or

t ert - but anol 2-,6-Rsdspipsiidinylag-, & er Byhorphiotnyl, ﬁmadymsdb{dpyk-éther

o yeal monomETRIY iRy Eordh £ gt Gt R ettt ot ner

(di gl yme) ; kpymmw fusdhedroatetpNA-@r - B-?Wﬁﬂﬁdlﬁyi anpdep 3-Fipsiazmg,
acet am de, g:%'g Iacet m de or _di rrethy or mam de I); nitrites,
such 1Bas acé tt?ir?'éy QU Bxi deststohd as7rﬁfn§tqm013§uﬂf2@&|4ct€“a'

(DVBO) ; car bppyit. -suld.i de; SQa'BbO’?ybi ‘B-ESQS'EﬁoIlyE‘QCkBaB fg0r 11 & @104 4. OF

~acetic acid; nitro conpounds,” such as nit ane br 'nitrobenzeéne;
esters, suc hd@yd@tﬂ;Hbe@Z@ﬂa‘t-@xannylnfm’thwresra)preiférab!yaz 8-nsethylentes .

Thereacti o PR BHER Syl RSy, 2HES R BRed A P
aci d- bi ndi ngemgmnemowmmws 3-(difiuoropssth @lehediexy)phsmyi 33, 3Rlikfo-
triethyfamn di_nmet r£§ @E‘%/“ di pe or quinoline. 25The addition

~of an al kal |§%'?2°£lr'fﬁar r?é xametiepsdligsy)Phany @h alse d-dii -
carbonate or h)ftfro@mpﬁ @Be%dﬁox@ |rﬁ6y‘§ra}? ﬁ?gﬁp%{;}n&%ﬁg@*&%i& a%)% um or

al kaline-earth netals, preferably of pot
caesi um maydiBvdiebpazafuiasyt 2:3-6iHyso-Rrexoftrenyit 8 dadihydibt2oznd Mot her

forms The s r t \Y; n,can be

their final Oﬁagda?ﬁ?f)? gérj ﬁ%hﬁﬁﬁa% ﬂ%&g‘#ﬁg’ %§ﬁ%ra ‘?ﬁi‘ygr 5’?@5?"?@\)’3’# l?’on
alhso eh&ogrpa&hya&obbﬂz&ttﬂ@z%y]tE?SﬂhﬁF?’ﬂdul\%ﬂa dr)]@ -1, Bﬁgﬁy@gﬁh@i)[eg@?l r

phar maceut i - abl e s ich can bp derived from
vari ous orgaﬁ gﬁg‘?&gp&ﬁ’?rz@'g@?‘ig and bases by procedures known in
the art. Pharmaceutically acceptable WD 20071057092PCT/ EP2006/ 010285

- 17 - salt fornms_of the conpounds of the fornula | are for the nost
part prepar ddetrefesablyensias a ﬁ’é’tl‘ﬁ’@m@ic saturatesl erarpowtic heferohyciéor nul a

by osed | ng TR D2 195AUR AR wilch, Ml B GnG i it REa b AT
cor r espondi rndiarse dcatbonyroxygén).
Het particularly preferably denotes piperidinyl, pyrrolidinyl, morpholin-4-yl,
piperazinyl, 1,3-oxazolidin-3-yl, imidazolidinyl, pyridyi, pyrimidinyl, furanyl,
thienyi, thiazolyl, indolyl or indazolyl, where the radicals may also be morno-
25 or disubstituted by A.
R' preferably denotes H, Hal, A, OH, OA, SO,A, CN, NO», COOA or
COOH, in particular Cl, very particularly preferably 4-Cl.
30 R? preferably denotes H or Hal.
B preferably denotes NHCOO(CH,).R?, furthermore NHCO(CH2).R®.
The radical B is preferably in the meta-position to Q.
Q preferably denotes CHy, CH(CH3) or CH(CH2CHa).
35 R preferably denotes Het or alkyl having 1-8 C atoms or cycloalkyl having
3-8 C atoms, each of which is unsubstituted or mono-, di-, tri- or tetrasub-
stituted by R*.



5 Such bases are, for exanple, alkali nmetal hydroxides, including
pot assi um hydr oxi de, sodi um hydroxi de and |ithium hydroxi de;

al kal i ne-earth netal hydroxides, such as barium hydroxi de and cal ci um
hydr oxi de; al kali netal al koxi des, for exanple potassi um et hoxi de and
sodi um propoxi de; and 10 various organi c bases, such as piperidine,

di et hanol amvoeo@vdzdse met hyl gl ut am ne. The al um ni um sal @@ngpzﬁogﬁwzss
conpounds of the fornmula |I are |ikew se ncluded In the case of
certain conpounds of the formula I, aC|a addition salts can be forned
by treating these conpounds with pharma- 15ceutically acceptable
organic and inorganic acids, for exanple hydrogen halides, such as

hydr ogen chl a3 HMIcthytpga“eratm;@dbﬂ@teQQ ydtoRgeRyI] @,drmmwtrhl@ﬁetﬁwner al
aci ds and corresﬁgg L%O ﬂ ts thereof such as sulfate, nitrate or

phosphat e and¥'t B4yl 3-(hhil- qﬁ%tﬁbﬁléﬂw@ﬁm%aﬁ &4, N-dimeihdo as
et hanesul f onafrginoibpRN AR ORRYE [ ot her
organi c acids and’pgo’rgﬁespon%l ngysgﬁﬁ:@'?)(I%grg‘(’)??“.|I %fzagge I
triflugyoacettdR¥azinAvkate, nal eate, succinate, citrate, benzoat e,

salicyl ate, ceut i
accept abl e aC| _a%gﬁﬁy ?r%qlgg%g Eﬁl"ﬂégﬁgwmﬂﬁé %B@WT 61%??'&’

i ncl ude t he faotihowiietiylamiabates-buadamind isoprepyl@hmionat e, ar gi nat e,
aspartate, benzoate, benzenesul fonate (besylate), bisulfate,
bisulfite, brom de, butyrate, canphorate, canphorsulfonate,

capryl ate, chappidterahhiodt e

cliglu-qgconat e, bd| hyﬂ)genpﬁgsﬁg?gs ?Lﬁlaﬁcﬁb %gfgg%@ﬂc{g@%%@?su fafe
et hane- 30sul fonate, funarate, galacterate (from nucic acid),

| act t
o1 ycer ophosp ol ihelt indIle AR radbER b Foo i ARhER o marbte..
hi ppur at e, hmnbcailarrdlﬁﬂm'enhyér aFédeefpdlederhyﬁibﬂe(dﬂlbd%r

2- hydr oxyet hilﬁ%sut f onat e, et hi onate, iso- 35butyrate,

| actate, | act 8BiCGHACEN df‘r&fiﬁ ”?%.’lae 3y haye oRgs, m(p,r@,ﬁmqaép@ntres and
met aphgsphat €an ﬂﬁr@@ﬂ@&dbtﬁﬂﬁ%ﬂouﬁ@@é’él?&ﬂéﬂ@?&ms The formula | encom-
nonohydr ogenphosphat e, 2-napht hal enesul fonate, nicotinate, nitrate
oxal ate, ol cRR%sesHllthgse fams2007/ 057092PCT/ EP2006/ 010285 - 18 - ate,
pecti nate, persulfate, phenyl acetate, 3-phenyl propionate, phosphate,
phosphonat e, phthal ate, but this does not represent a restriction.
5Fur t her nor eAchélnglys thesmvestiart ralates,cmrnmmruia:r tetier cimpotidd dfthe

i nvention i al n per, |ronIII)
iron(120, Ii hﬁgf‘% H&%@%Fﬂﬂﬁﬁ% e?al' f%dJ C%ﬁagﬁe§é>(f |*h§Pefe"ed
pot assi um gndanimgeitizitad a@@l.ré SSonhétpréférr%d' @'oﬂﬁ‘é of BbrRpeEsyd H1a
represent a restriction. O above-nenti.oned salts, prefere ce is

given to arrrﬁi%r%?ﬁedt%thglfﬁﬁ‘PW'“ﬁ@t”Ql'foﬁ'aWﬂﬁ Ia &e fawhishoeafao tizsttlelfm- and

the alkalin rit @% t he
conpounds o?Tth%el %hor mu ICﬁmv% Qﬁﬁggg{% %&? ﬁg‘e‘éﬁ%rq%g%iﬁ? Hﬁ y
accept abl e dngaming indieated forthedorsuiardchuide vavdh s of prinary,
secondfry and tertiary am nes, substituted amnes, also including 15
natural ly occurri ng substituted am nes, cyclic ani nes, and basic ion
exchanger résias, Ror exadpﬁ@tegr[-ngg;n,s;,, Obe T, 80,4 N aU0s, COOA or

chl or opr ocai ne, choli ne, - di benzyl et hyI enedi ani ne (bé&nzat hi ne),

di cycl ohexyl am ne, di et haﬁ@% ne, diethyl am ne,

2-di et hyl am noet hanol , 2-di net hyl arni no- 20et hanol, ethanol am ne,

et hyl enedi am ne, N et hyI nmor phol i ne, N -ethyl pi pe- ridine, glucam ne,
gl ucos¥ni nein Wi st Rdi ne, hyencetbah oreblak sopr opyl ani ne, |idocai ne,

| ysi ne, megl um ne, N-nethyl-D glucam ne, norpholine, piperazine,

pi peri di ne, pol yam ne resins, procaine, purines, theobromne, tri-

inlc  Het denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsub-
35 stituted or mono- or disubstituted by A;

inid Q denotes GHz, CH(CHa) or CH(CH.CHs):



et hanol am ne, triethylam ne, trinethylamne, tripropylamne and tris-
25( hydr oxynet hyl ) met hyl am ne (tromethamne), but this is not intended
to represent a restriction. Conpounds of the present invention which
contain basic nitrogen-contain- 30ing groups can be quaterni sed using
agents such as (Cl-C4)al kyl halides, for exanple nethyl, ethyl,

i sopropyl @rhebBaseddut yl chloride, bromde and iodide; pgirfGhasbahisy!
sul fates, for exanple dinethyl, diethyl ,and dianyl sulfate;
(C10-C13) al kyl halides, for exanple dééﬂr, dodecyl, lauryl, nyristyl
35and stearyl chloride, bromide and iodide; and aryl (Cl-C4)al kyl
hal i des, for exanple benzyl chloride and phenethyl brom de. Both
water- and ol |l -solu- WD 2007/ 057092PCT/ EP2006/ 010285 - 19 - ble
conpounds according,to the invention can be prepared using such

salts. The abd®e- nBnti onedepRiasiaeleritaliodihayiaptis6 whatomsercysiastiiod r ed

include 5 acetate, triflu g J: t ; ,

gl uconat e, hem succi nat e, ql{??@ 3‘?§E‘§?¢‘%ﬁ§?h%§?ﬁé‘yghﬁﬁég‘@§a§

i set hi gnate, mandel at e, nwgbnoy die, irinot efasubsiltefetdyy fRhosphonat e,

pi val ate, sodi um phasphate, stearate, sulfate, sulfosalicylate,
tartrate, thiomal ate, tosylate and trometh- 10 am ne, but this is not
i ntended to mdpresRht a r@@hb{e@td)lquHI,hﬁH@qgmMgi tion salts of basic
conpounds of the formula | are prepared by bringing the free base
forminto contact with a sufficient anount of the 15desired acid,

causi ng the BTAGR of e SAltpd b R SRELEONY. SBRAS o TRIERe

base cap be regenerated b ringing the sa rminto conta

base and isol ating the freebtrachedmilyl bevingrité GnatbmsaimehichThe H r ee
base fornms differ in a certain._r ect fromthe gorr ondi ng salt
forns 20thereof with respgtq%? B’Iaglgfe[%ﬂptlpc&ﬁ%al lgEFg&r&EE’r%f"?es, such as
solubility in polar solvents; for the purposes of the invention,

however, the ltg,otherwi se correspond to the respective free base
forns ther edfﬁﬁs ﬁi‘ﬂti onefenglgs W&%&WM’QWW%@B%%&W@ piperaz-

base- agigli tion salts of thg,25ce 8fy1 1 BN c T qed
with netals or am nes, supf¥’as’ a %tf]{a%ngtyzlill@?dad;zgm;ﬁklawrﬁ IS@&@?}'HE
metal s or organi c ani nes. ingh&ir@nyk thiemy! alhiazah, isdaelyion ingastchd sivbene
magnesi um and cal cium Prgferr 0 I C 1.1 ar e. . .

N, N - di benzyl et hyl enedi am%e{adg%fso@%g%scoaﬁgb&gjﬁ8[ ﬁ'ﬁHPSf&Pied by A;
30et hanol am ne, et hyl enedi am ne, N-nethyl-D- glucam ne and procai ne.
The base-addi t.ion gsalts of acidi ounds, .according to the

i nvent2mn ar‘%t"pr e;fgr ed byd%’l"?tﬁﬁil'ﬁé'@-g éﬁeépaéc&pﬁ 5}'\%1"1‘92:&@% Act
with a sufficient anount gbdipe desired base, causing the formation

of the salt in a cgnventi onal nanner. The free acid can be
regenerat ed by brifhgi ng t#engiasH eodah i nto contact with an acid and

i solating the fregiagicR? BRI U ME mdRenedioxy,

B denotes NHCOO(CHz)nR> or NHCO(CH,),R®,
25 Q denotes CHy, CH(CHs) or CH(CH,CHa),
R denotes Het or alkyl having 1-6 C atoms or cycloalkyl
having 3-8 C atoms, each of which is unsubstituted or
| mono-, di-, tri- or tetrasubstituted by R?,
30 R* denotes OH, NH, NHA or NAA!,
A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-5 H
atoms may be replaced by F and/or chiorine,
35 Het denotes a monocyclic saturated or aromatic heterocycle

having 1 to 2 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A,



WO 2007/ 057092PCT/ EP2006/ 010285 - 20 - ner. The free acid forns
differ in a certain respect fromthe corresponding salt forns thereof
W th respect to certain physical properties, such as solubility in
pol ar solvents; for the purposes of the invention, however, the salts

50t herwi se correspond to the respective free acid forns thereof. |If
a conpound wecwodesage2t o the invention contai ns nore tharpd@ngrgdsiiedss
which is capable of form ng pharmaceuti | y acceptable salts of this

type, the invention also enconpasses nultiple salts. Typical nultiple
salt fornms 10i nclude, for exanple, bitartrate, diacetate, difumarate,
di megl um ne, di- phosphate, disodiumand trihydrochloride, but this
is not intended to kHelpreserdenateseB;Cl, Briopf). 15Wth regard to that
stated above, it can be seen that_the expression "phar- naceutically
acceptabl e salt" id"the pr éQe@ﬁ esc%ﬁﬁicti on is taken to nmean an active
i ngredi ent which caimpri ses qenefy@UNe &f3.the formula I in the form of
one of its salts, in particular if this salt forminparts inproved
20phar ngcoki r%ids ehaimarautically uspble deratives, saligr soivates, taotpraersdand t h
the free for t1f | ' - r.ysal.t. formof the
active ingr eggitgﬂ;ﬁoqét}gne%%ég%ﬁogp 86’$ﬁ“§53ﬁ'§ﬁf &%%%rgéﬂﬁlw rﬁﬁ%%pt able salt
formof the active ingredient can also provide this active ingredient

for the firstrtli iLth,a desired ar macokj.neti ¢. property which it
did not have Té%r {;E?Ergﬁhé'ﬁ%s Qgtﬁei%@‘é‘%qﬁé\?@(i%? B‘@s?t? (g mgﬁqnaé{eéfw t he
phar macody nampresaration lairs, ineidditeon] PER®BY dthdd l?ﬁ’d%ﬁr?t FeF e, d5de-

urt he

t hera ic effjc in the body. The invention f nore relates
peng Eb ﬁchf@li{ y

to medi canentS§7e®; gradire| (K sxapinde Boihermiandard sorkeisuchrasul a |
and/ or phar ”W%hqﬂjelyyl\’!@tﬁ%ﬁ] g@fn b@hﬁ%ﬂé{l C"’rlcélrﬁi?\f@%ﬁiqq%nc%a(?rigggic and

st ereoi soners_thereof, "i ncl uc res thereo
optional | y ekdiepisiiyls %@({U-&hlﬂd@wagsStLBl@BH}a,rtmbemrebisalunﬁef ratolibh ons

can be admi ni " i,R:the form of dos. ni,fs which conprijse a

pr edet er m ne@é‘%éﬁ? h@féha%fei “frh%?(gﬁﬁ'"gﬂﬁe gﬁri}‘%éggdéaﬁfﬁ‘?’i@ My
unit cds conplsioses niade e mpheriamts kndlmtpger beGvhibh 8fEhot m¥&ioned here
2007/ 057092PCT/ EPﬁeqog/ 0] 0285 - 21 - ably 1 ng to 700 ng, particularly

preferably 5"hgep , of a conpound according to the invention,

depending on the condition treated, the method of adm nistration and
the age, wei %ht and condition of the patient, or pharmaceuti cal

f or mul at i ons Ibastasingeammosnds efithenformelaedarandfl diesgeresrally kimdwss. Ifvhi ch

Pr ot or Bod dodeyeramever SPRRRAE inRlod be Hirrdl S by kol knBn psiari y

dose or part-dose, as indicated above, or a corresponding fraction

th f of ti [ [ .. Furth , ph tical
For it at | on<CIBPORHA Y e PEBUELHCaSLP T EBRY e SBARGI DyieSCRRS 2 ch

i's generall ycdifigdtind Bf fheSoRAARNBGHIH 4 €8lipIfTgtreagent selected from the
group

25 a) isoproylidene chloroformate,
b)  p-nitrophenyi chloroformate,
c) diphosgene,
d) ftriphosgene,
30 and a compound of the formuta il. The reaction is preferably carried out as

a one-pot reaction.

The reaction is generally carried out in an inert solvent.

35 Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -15° and



Phar maceutical fornulations can be adapted for adm nistration via any
15 desired suitable nethod, for exanple by oral (including buccal or
subl ingual), rectal, nasal, topical (including buccal, sublingual or
transdernmal ), vagi nal or parenteral (including subcutaneous,

i ntranmuscul ar, intravenous or intradermal) nethods. Such fornul ations
can be prep&r®67/4/890%g all 20processes known in the phamoagratteosizsar t
by, for exanple, conbining the active_iqggredient with the

exci pient(s) or adjuvant(s). 25 Pharnaceutical fornul ations adapted
for oral adm nistration can be adm nistered as separate units, such
as, for exanple, capsules or tablets; powders or granules; solutions
or suspensi oﬁ§0|,m%@@&bb@t\h@enn@naaqlﬂ@éu}sartlcuiarfyjprefelrabu Betivean208r

f oam f oods; gé %bL in-water |iquid emulsions or water-in-oil liquid
enul si ons. qhus for exanple, in the case of oral adm nistration
in the formof a tablet or capsule the active-ingredi ent conponent
can be conbi non-toxi ¢ and pharnaceuti cal

accept gbl e i é?m%cqfﬁiugﬁ%]e 1aert golyentsrale NYQEIRFreONse FHEM 35 heéﬂ%er ol ,
wat er and t hgekrblkEm SAME PehzaRS tBFu%ﬁ@ro‘?nyé}‘ne?’é‘HQﬁ‘ﬁ%;th”hgﬁﬂactaﬁfons

conmpound to a suitable fine size and mxing it armaceut i cal
exci pi ent cofiamas Biehlasoethylene| A2-drehintethans: isadsyn etachivbde, chio-

2007/ 057092PGF, 2 | e car boh dr at e,
such as, for eé@%?ﬁ%%éﬁane %r]ézﬁﬁ:g gmh &5 &%\ﬁ)ﬂ‘i’ot? %P@%@r \?8 {QP&-

di spersant amu, typeopanol| n-batsinebobierpingtansl ettefapsiches détbypstadrced by
el at1 nesneRREprar el HetaRydBRien AFEFT Gosiousin o cohelibss, SuRbas
exanpl e, hi géthyleﬁe%ﬂﬁfofﬁﬁ)oﬁblfﬁéh)ﬂ @%&oétmh@théfa%?%h%lﬁéo?a[) &1 o

‘caIC|umstearate or ‘pol yet hyl ene glycol in solid form~ can
to the powde?thf {diglymeldripnes; Ruch pb catpnepuhatanane; amides, suehesnt or

sol ubi li ser, nat e or
Sodt um car bR, BnethIfhositaite b (A8 A B8 OMHT G9USENk
avai | abB| i tyaa)acathe'rtrﬂe'(ﬁlﬂfau‘G&B sidheas dineethylsuifbridb dEMBB)) chederndi- 151 n
addi ti on, necessar sui t abl e bi nders, .ulricants and
disin- tegra %ﬁfgdseaéza{%équh%gma °¥'aﬁ§ OIS RS OpBCFYGAFIGIHP &9M nt o t he
m xture. Suigckie, @cmd@g mtﬂoﬁfétn@i@e 5F AleBenStcdcbtfs, SiRhWsPdth IUéJ:fér S,

such as, for exanpra gl ucose or beta-lactose, sweeteners nate from
mai ze, nat ur'éfe 96 "eﬁﬁftthﬁtsﬁ@ $Q¥Es. such as, for exanple, acaC| a,
tragacanth Qargedbtgicidihpa L hyl ene
gl ycol20 waxes, 3 ?P hE ﬁFVQﬁ %gflllfggk?)serﬁ@%ﬁ é‘gr(e)b Sage
forms include SOdI um ol eat e, sodium stearate, nmagnesium stearate,

di um b hi oride and the Th
i s1 nt egr ant 0 reec o K ATl S U BLRR reesicod o aticsoinciig o
met hyl cel | ulagset, mgmrablpantmgamehas@rémggm@mném?ldmnhe dilhe

tablets are fo for exanple, preparing a powder m xture,
granul ati ng rﬂ?t%gté?q.ﬁﬁeg qﬂ@ePhﬁwﬁ'P &re, addi ng a lubricant and a

di si nt?e%rantrr@”@d(ﬁr aesi Maﬁ@ﬁo?ﬁfk’aﬁﬁe—%ﬁ Wh&al Q%)Y ﬁet@aﬁb&tl bi-
e co oM RLT € a

powder mixture is 30prepared by m Xxing
sui tabl e rrarﬁ’ﬁéboﬂﬂt@ pr af anothensalbef &V\@ak@,cmiaef tdezadkahbm@lla&ﬁaeeaar&nd

optional | y |s| BFéer%%'iy o gHils A5 ers&agiengg%ﬁ rrapr caesium, may also be

car boxynet h ose a gina
pol yvi nyl pyrfa\a:lurdhiae a dissolution retardant, such as, for exanple,
paraffjpn, an ab- 35sorption accel erator, such as, for exarrpl e, a

quat e ry salt, and/or an absorbant, such as, for exanple,
bentoni te, IRekiacOitich SACAMTLMRPRRA - The powder mixture can be
granul at ed 6_‘)(1 wetiing 1t wtih a binder, such as,
e said compounds accordlng to the invention can be used in their final
non-salt form. On the other hand, the present invention also encompasses
35 the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable



WO 2007/ 057092PCT/ EP2006/ 010285 -23 - for exanple, syrup, starch
paste, acadia nucilage or solutions of cellulose or polyner materials
and pressing it through a sieve. As an alternative to granul ation,

t he powder m xture can be run through a tabletting machi ne, giving

| unps of non-uni form shape, which are broken up to formgranules. 5
The granul ewoce/dseeskubri cated by addition of stearic agigyy 06/010285
stearate salt, - talc or mneral oil in_grder to prevent stic to
the tabl et casting noulds. The Iubrlcatég ‘m xture is then pressed to
gi ve tablets. The compounds according to the invention can al so be
conbined with a free-flowng inert 10 excipient and then pressed

directly to gsaleformabloftise pbrmbouhdsaf thiifegn@Ht dr@&:r&hé%sﬁtda%r@bared
dry-pressing steps. A transparent or opaque protective layer

consi sting ofPXC¥NENtigraldnginecds. If rrompoyng ef therffornular! contaios greer-
material and gogl @&up! Bbf@'bf ﬁé sgﬁé%a%‘%lté’eaﬂb %S%B&gfe&gﬂg%e%g%d to

these 15 coatings in order l'e to di fere wWeen
di fferent dosuy@dusitir g SU@UB hasgub give thecoraspording Geseridejtionodalt i on,

Thet s g ven SirRases Menfor RAERPIS et gy hPPes BREGRS RrtEin
conpound. Sy rf'lqusomlm soeiymn epdroetdzléhfncﬂhtﬂﬁ% m%@l@xldéeaﬁ@ﬁﬁéué@ﬁh'rﬁe@[‘
vaour, ile elixirs are prepar ed

| th able fl
Gong s non- Putids: sk Fe hBBHI T oRHs pod i dwer e alkall mEEl by
di spersi on oflRdXIEROFRIXBhdIS pate@,erem% gfﬁo§|a~éegnd&é8d.ur§g%@§p&;ﬂé%ﬁd and

emul si ffigers, such as, for exanple oxyl ated I SoSt cohol s
and 25 pol yoXGEOUS PEiesicsRssist aucfeah@rperrdmeesim’[hauolamme émcawemethyl-

or sacenar  no e [P AR 5eRE BB BhoSlnny bi/B8 iduad dES RS

| i kewi se be mmcluaeahm thesmge dﬂl@eﬁaianTdmbcﬁinu@ﬂﬂ th®Foriid4 I, acid-
adm nistratio n- capsulated in m crocapsul es.

The formul at F‘Qﬂ% gﬁa!ﬁ &an g’@ fﬁpﬂﬁiggg@?fz{“@ %%@qmwﬁmgh@@ﬂ%ase
i s extegded eéutr@uiﬁ@d@@btaglécchgaﬁm a‘r@rmseg%m &ld%?(f:an Jh@% Qrogen

enbeddi ng of particul ate materi al
WO 2007/ 057059!5@15; BYoigs hydvpes chfcme, hmr@geomumOrdﬁydm@en mdide, a |

d | t t
ond salts, SobumroaniobIOLI OIS 5 L,
systens, sucmtrate, off phosphatephed tl&'mﬂ-té audldllwméﬁcamoﬁeﬁnﬁémnafe%r 86ch

uni | amel | ar cI es. and m(,);( | I ane | ar vesi cI es. ]posomes can be

f or rredzmrom ?%‘ﬁﬂ?ﬁ?‘r p%n&gul AP 2Rd bengenesuliepric, apdsitaer er ol |
st earyl ani neorgentarmdmaﬁd ddﬂréép'dnmfsal@me Oss Qbet é’fée d%fﬂ{dﬂy' a |
and the salts, sol vates and physi ol ogi cal Iy 10 functiona erivatives

thereof can 2fef@lepiariiale, naleateususrinaieitaion Aenzoate bealicylate siscor-

i ndi vi dual i e u
conpounds cg%&gla?gst %‘Hlé%%fébr&ﬂglyégw g? él?ﬁégcgégaﬁl%?ﬁgt%ﬁ%n
me;:h caglnt Galtsiofthe comphupds 9frkhes‘ormylaérm<ﬂnwm following: acetate, adi-

ol yvi n co

Dol yhyd: oxy SEARvAaEIR POERT BSERGAE! Bt RngRyesulonate (besytate)
et hyl aspartmwmmemuﬂ@r bisphive! bityRAs, G sieoraR bbb@h’b&?suﬁ%\'ﬁgf%' tuted

by palmtoyl radicals. The co ounds nay further e coupled to a
cl ass of bi (9@8 %Tﬁaﬁjﬂlﬁn%lm SQFRaln, giirates ayclapsnianepropisiats;diglu-

control | ed 28nkfd & f a c aci d,
pol y-epsi | on-capr oiﬂg@tr en%h%ﬁhﬂ@”?ﬁoﬂﬁnge%?% g@#%ﬁﬁgﬁ%ﬁt{ Y&t ers,
pol ya&ft al s suffenste; ﬁymretqmiaﬁ@a;@grommmamy) , Yot ORaty, fgﬂlﬁid- nked
or anphi pat y ro 5Phar maceuti ca
formul at i onrspl g@c’t%@% chﬂ‘g‘f ﬂl?@ﬁﬁpii@ egaﬁuwate
adni ni st er eaemsulm@mw@matelmvbaté Pippurhend act with
t he epi derrrbs of tne reci pi ent. Thus, oprpﬁzx ?&?Cﬁﬁgagclﬁﬁv}é
romide, hydroicdide, 2- hydroxyethanesulfonate iodide, isethionate, iso-
35 butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-



WO 2007/ 057092PCT/ EP2006/ 010285 - 25 - For the treatnent of the eye’
or other external tissue, for exanple nmouth and skin, the

formul ations are preferably applied as topical ointnment or cream In
the case of fornulation to give an ointnent, the active ingredient
can be enployed either with a paraffinic or a water-m sci bl e cream
base. 5 Al\8hgitdsyfky. the active ingredient can be fOFE%‘/E?ioﬁf}otoﬁ’ss
give a creamwth an oil-in-water creambase or a water-in-oi 1base.
10 Phar maceutical formul ati ons adapt ed1Bor topi cal 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.
Phar maceut i tyl %é{,} i i i | e
nout h 15encg%p§éggé%%nﬁée?§§f%§stl || i&ga%%%ngﬁ?h@m%ﬁ%@bﬁgggﬁl cal
f or nul at i onsPhRafpboeate;, phihadate aputdbisi drestnadréprsentra testriadionni stered in
the formof suppositories or enemas. Pharmaceutical fornulations
adapted for nasal admnistration in which the carrier substance is a
solid gonpr | Batleeromne sheband ealid af theogcampeuridscddtofdid@ to fher ineediayl e,
in the“range 210-50 m crons, which iﬁ,adm' ni stered in the nmanner in
whi ch snuf f TEUfgAEMIRUR, aganiim.4l¢Hay, 5PPRAT P BoRdydithipas sages

froma cont %Q?ﬁeé_i@rﬁ‘ﬁ, ﬁidﬂgﬁﬁeéé(ﬁ!)Pﬁ‘éﬂ?én@@é(ﬁ),?gg{;ﬁ%iﬂrﬁ, 4 2RR: zinc

Suitable fornmul'ati ons for admni'stration das 5 spray or nose drops
with a |iquistltasbietthis ismotintendadcle reptesepta sesitetione Ofripe ativesrmen-

solutions in; r.0i . 0] PCT/ 0 85 - 26 -
PhalrJ I ut: 2}1 Pga#lgﬂ %';éllf%ﬁgégga%%rﬁ% %&%ﬁg‘?’ﬁaﬁaﬁ#g{%gﬁ%n can be
adm ni fs er elctcxai@rpmslg:rd;miumaammm ?lk?lmg‘ lntggiaal S@gﬁbaﬁéur? @aAs  or
spra ormul ati ons. ar paceuti ca ornul ati ons adapt e ar

pgr e%t eral Jﬂﬁg'?ﬁsélt'maﬁ?g?lofrﬁ@lW%@@ﬁé“%ﬁﬂ%'—‘é(H'G S8 defived | e

I nj ection st ipRBFMESSRICaR) BEccHIEBIOTrgaNE Ronlisib %§e%%ﬁgi%rédﬂ§tcﬁ? I cs

and solutes, by nmeans of which the fornulation is rendered isotonic
wi th the bl ¢bEN&Y. serondagy andiertiany apaines,aubstitutethaminesgalsodsciading

non- aggeeous ﬂwgc%ﬁﬂg@ﬁb&ﬁéfe%rﬁﬂg%gﬁé?gmihéseea?jlﬁ.sdaspceigﬁiegcn medi a

and thickeners I'at 1 ons can n ni ster im single-dose
or mul ti dosehapgeniasiss forfexangia argirns dadtaiheaopifeihe scrimadpriciirss, and

stored in fr - drhed., (| ilised) state . thag only the . addition
Yot Cthe st Gofte dLN et R e Am Be Thetetfine L FoionnyBeinen

pur poses, | iigthafblairthe, disthplamins @-HetiRaamsethanol, B-GifldiatamMdit i ons
and suspensi gns prepared in accordance with the reci pe can be
prepargy fr &W@%@r@tﬁéﬂ%m& sthdengdiamines hbethwisnerpboling N-ethylripe-

W t hout sayi bi LA ; qﬁ#e ti.C i oned
constituent gﬂﬁ}éﬁgﬁ{o&rﬂ] &ﬂ?’:@?gﬁgﬂﬂrﬁ%’%ﬁﬁn%o r?ti;agﬁlh%e hfék’sﬁé’éﬁ{@%s ual

in the art Vidoeainesiysive, meglumingdXnetbylad-glyqeeniogé, horphaliag, piperd-hus,

for exanple,.for: | at | ich are suitable for oral. .

adni ni strat fz'orIrl\e’ Rb"ye%@m%ﬁ’b’gﬂﬁ? % ProCaIg RUSIBGF; @QPB’F@F‘FE@M ve
fam):m'zﬂ of afeﬂmrmbamdieofrie{tllmamme,ftﬁrgeﬂhy[é&ﬁ?é,d?ipfdr?yﬁdﬁﬂgﬁﬁﬂ tfié:,]- factors,
i ncl udisng, for, exanple e age and weight o e ani mal , e precise
condi tion tIQ?#drP@ﬂUngéhé!Qm@ﬂ%qr%@ﬁta&mﬁW@?m@%%I’HW{S9}5, netiatepdadtar e of
the fornul atb@asamda tdgridhhod of administration, and is ultimte- |y

determ ned by the treating doctor or vet. However, an effective
anount of a conpound according to the invention for the treatnent of

gggg'r as! ini gfom&urnéi%.g&g & YRt oL Pl hRh & aiS Bl 1 B en-Sontain-
30 ing groups can be guaternised using agents such as (C4-C4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di(G+-Ca)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C40-Cqg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
35 and stearyl chloride, bromide and iodide; and aryl(C4-Cy)alkyl halides, for

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



35 fromO0.1 to 100 ng/ kg of body weight of the recipient (nmanmmal) per
day and particularly typically in the range from1l to 10 ng/ kg of
body wei ght per day. Thus, thé actual anmount per day for an adult
mammal wei ghing WO 2007/ 057092PCT1EP2006/ 010285 -27 - 70 kg is
usual Iy between 70 and 700 ng, where this anmount can be adm nistered
as a singl exdos day or usually in a series of part- ch
as, for exanpl efp”({%\?\/@? three, four, five or six) per day,P%gvfs)E%?W&@?qzﬁ%
total daily dose is the same. An effectil®e anmount of a salt or
solvate or of a 5 physiologically functional derivative thereof can
be determned as the fraction of the effective anount of the conpound
according to Olrﬁ‘w Mds . t: ; Ssimlar
doses are sui%lggzl e for t%ebcteﬁfe'%¢€r?etr?'lte 'Sféﬁkoﬁ:%ﬁ%gnglﬁﬁao%d:hﬂ@gg:USﬁed
above. 10 Theslisnvention furthernore relates to medi caments
conprising at |east one conpound of the formula | and/or

phar maceutical |y usabl e derivatives, solvates and stereoi soners
thereof, inclThb algove-widitiened bRagedcdutical Salfsalhies arel prighéd jrlchafd one
further” medi carrgqt ,(;Etive ingredient. The invention also relates to a
set (kit) corf&e ?n@' lyproacsiate: kesylairscitpte, fumarate, glugonate, denaisucaie
amount of a GIW t C I i
usabl e deri vati v’gg?gg%rt%aﬁgéﬁ g’? Ie-l %@;Bgé)%reg @E@?é%]e ; ﬁ]%hgﬁ%h% ’r{Be'

m xtures t hergd@ninien niitate releates phesphonate, pivalatebpodiamasicsphiate stemunt

of a further di n [ ngredi ent.. 25The,_set, co ise

sui t abl.g contréi%htgag@%s%%lﬂo%éggﬁ%g?e%rﬁ?#d%?W@%-{e'bt@ﬂ’ F‘t—?s‘?‘"r’%{iﬁ@e -
anpoul es. Thensee, batithisflio hobkemeed, toGepiisehta seitAcTSre anpoul es, each
contai ning an effective anount of a conpound of the fornula I and/or
pharmaceutical ly usabl e derivatives, solvates and stereoisoners

30t her eof , i mpbudidedaiish$als of B%ié%rﬂp%uﬁ[ei%iozmé f&?}mg%nldarﬁ er%{)%r%ﬁt Ive

amount of a further nedicanment active Ingr 1'SSO
| yophi | i sed PBPAingingdhe iEr wsedonPdTioERDCIS Mitho2 85fficieRBamouBEoMine

resentysCco : (A eutical active ingredients
For marigel o D90t A6, SH L Rl STRE S G Sivetfong fogg
ki nase- 5i nduibedresi basesem bd hepnetited dydsingie] theasdittermigbidoataki on
of tunour cel lﬁ1 at hol ogi cal neoyascul ari sati on (or angi ogenesi s)
whi ch promot ¥4 ﬁ@asfr%'@é) o@¥ing dhe e hiasea a ryeatonm saen Bie §&€i on
(di abetic 1 chagORAMRIIHENR Cuttfie fodfReN i MBARRRIBbN ARG 3B thidfs | 1 k)
and inflammtion (psoria- 10sis, rheumatoid arthritrs aﬂ he 17 ke) .
The prggent eRAWiBhresneshiprosien physical praferties, stohmswsulisbiliy in he
I ﬁ;; eg:ﬂ' ?olr é’cﬂ%l‘ Q6 NEIRESIR NI GO Ys BF HePhIl) fors %logusévgrr] TS QLN B

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the

25 compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline-earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium, Preferred organic
amines are N,N'’-dibenzylethylenediamine, chloroprocaine, choline, di-

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

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

35 arnount 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-



15preparati on of a medi canment for the treatnent or prevention of
cancer. Preferred carcinomas for the treatnment originate fromthe
group cerebral carcinoma, urogenital tract carcinom, carcinona of
the lynphatic system stomach carcinoma, |aryngeal carcinonma and | ung
carcinoma. A further group of preferred forns of cancer are nonocytic
| eukaem a, waHg@deno- 20carci noma, small-cell Iung Carlﬁ}f%%%fﬂmss
pancreatic cancer, glioblastoms and breast carci nona. SO
.enconpassed is the use of the conpound@oaccordi ng to daiml
according to the invention and/ or physiologically acceptable salts
and sol - 25vates thereof for the preparation of a nedicanent for the
treatment or ! i i i | pae 1S kS

i npl i cat ed. né{e@&ch aé‘g?;gfg}%dﬁﬁ?ﬁﬁ?gﬁﬁgﬂ\é@%ﬂ@bﬁg@%sﬂ%s&?ﬁép Pbngd i
an ocul ar di salhkumsdherech withaespext ty astaihghysiaal popedieabedcicas solu-

retinopat hy, = C G degeneration and the |ike, The use
of corrpoundsb%qp t?e%?#osﬁj%rﬁgs’T#&rgthﬁ%’g‘fp%ﬁ?s?fgb%ﬁ?vggﬂ??‘ hwyeysy ’atBP(f’agﬁl ts
"and sol.vat esotheerigefcotrespbtetapthepaspadtion fefe acidestheanBrioff or the
treatment or prevention of inflanmmtory diseases also falls within

the scope of the present invention. Exanples of such inflamuatory

di seases 351 fgl dSodliRIERCMIHg 86 HHY ihleSorP&HihiRS nSo e‘iﬂé‘ﬁ ?ﬁ% rou
dermatitis, delayed hyper- sensitivity reaction anJ the [ eg lQ/\O
2007/ 057092 Paickr® gapaie ©f §8ming pharnrdcsoticallyoanraptabie saltt dicthissypaf

t he conpoun f / si_ql ogi cal | cce |l e
salts qu sg@?ﬁ%%ésﬁ@ﬁe@%%?h%rbp?%%sgﬁ%@g a":taﬁtS%g 'c%! rﬁ’é’ﬁi’l@aﬁ%ﬁgrm%r

t he treat nenhclidepfoeexatiply) bithrimté ydiasstare, ifomseateNeineaguraMiesgrse or
a tyrosine kinas -'tnd ced con it_i}gp ina mmmal, in which to this
met hod a theﬁif&&éﬁ? %QL'W"&T'@Q (fiprapRarde. dut i npefuntended de aerig- t o
t he i nventi oferitg redtfichbst ered to a sick mammal in need of such

treatnment. The therapeutic anount varies according to the specific
di sease and can be determ ned by the person skilled in the art

W t hout z undugyef ) T r tel ti | en sses _t he
ise cotBounda i oga tolat e ERRE, 1 BN BE SRR et Re RPORRRIE Bl o
salts and sohactuicatihacesdtablersatthin the epasatticonnedtion igeskarassantan or

t he treatnent_ or ‘%r.event irgn of retinal vascul ari sgti on. 15Met hods for

the treat merd" Br VG BGENHE Whigh critpusesA cempaund ofthe febmulad infhg | ¢

retinopat hy fofe olgfeiofits ealls, THpu Ul HFOARS M AR imPhAs irhkfeae part
of the invention. The use for the treatnent or prevention of

i nf | anpt or YAR@gEEEtE Diweriesaireaddive ingredient cemppraskwilisths, free
contact der b ; ; et 1VI r I; wel |
2e the. treataanP BIPACtuAbRIA By BRI SRR Y bl Yer S e B,

ost eosar consedstaglicr T he iphasnacaliticallketceptablé eult $arnf of the adtivhi n t he

scope of th inyention. .Ihe expressi.on 'tyrosipe .

ki nase- i ndui%%regreg'gé%?ys rP"8}5‘H8i”E'P&ff.V M?@ngobél%%ﬁgﬁ'p@é’F‘th a

condi ti ons tdesired@pendacskitdti mebbny ihichiit R hat®earlier aRdicap 25
29 even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

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

and optionally excipients and/or adjuvants.

a5 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-



ki nases. Tyrosine kinases either directly or indirectly participate
in the sig- nal transduction pathways of a variety of cellular
activities, including proliferation, adhesion and m gration and
differentiation. Diseases associated with tyrosine kinase activity

i nclude proliferation of tunour cells, pathol ogi- 30 cal

neovascul ar weadopesrhdat pronotes the growth of solid turmpyns,, poul.ar
neovascul ari sation (di abetic retinopathy, age-induced rracu(ar
degeneration and the |ike) and infl amatd on (psoriasis, rheunatoid
arthritis and the like). 35 WD 2007/ 057092PCT/ EP2006/ 010285 - 30 -
The invention thus relates to the use of conpounds of the fornula I,

and phar maceusbigail iy it Dl iﬂg%ﬁi&@h#lylﬁﬁefgﬁbhwgh?gstcﬁ Orﬁ{gé?ﬁgaic%ﬂ{rer S

t hereof, 5including m xtures thereog ratios,
preparati on ofC¥Nhagsardingiie the inventon,rdepending @t thei crrmiition freatedtij tbe

the inhibiti i |.at | inase _signal ..
transducsi on hotideoet dim b 2eh AndThe'bg! welbrPbnk LBRIGoR P B natiant. 10
Pref eregce i sorgthasmaceuticed forseulafiorsorgrobe ddmbrfistered aheben bf desshe

har maceuti.cal l.y usabl e derivative sol vates and sStereoi soners
P Al

t hereof , incld ceOPise@aedsienmined ampunt ofactiyg ingredigat per
prepar ati on alosagergiic PieBtrel Aoshhe uhft@@ftrﬁ[ﬁéﬁobr%f ar%i thEse ﬁrﬁidﬁgid?ﬁbr?sree
s

i nfl uenced by in,Fi ition of tyrosine kinases by the conpoun :
accor di ng t o &fainiase onpait-apee as ingicatast abrve. o5 agormesponding &agtien f or

t he prepar at itRgred biGels e % i whi ch
are inf{gienced rb_yffioﬁﬁ?%ﬁ’?%wg?dl %}é{ ?&ﬁhg'g%é'{?y b%@rﬁc& '8%'@%@%@8?% ng
to Claimil. BEipvsitye parebepeemared usirigieprdoess hicisie depierallyekrionseih ment
of a disease y eis a solid tumour. 25 The solid tunour
is preferabl ;H\és]gf'g'gb%gel&p%ﬁsihe group of tumours of the |ung,
squanous epithelium the bl adder, the stonmach, the kidneys, of head
and neck, th%esogha%? %Qﬁ cervix, the thyroid, the intestine, the
liver, 30the bhRENACeylcal farpuilations qepcba adrtad for administrationaia gmphat i c
systemqst he gkopas Bupdisé o i Ule diBlin-
furthernore preferaltJ)I y sel%E%f?éﬁ%?ﬁebyg?%ﬂgnﬁaﬁ%’ég?&%g%n%cégﬂpnoma,

smal | -cel | | gH@)cgetal naasd, topisalfincitdiog baocaly subdihgohll @rtrarisderaal),col on
[ 057092PCT/ EP2006/ 010285 - 31

carci noma an i WD 200
- Prefer enceg?@hgﬁt?'{ %"’Ferrgfr‘r%?' @Ctg‘.%\'}&“q Bgtf SRSy Btrgmpscuiat e infaMengits o
t umour of or intradermal) methods. Such formulations can be prepared using ali

20 processes known in the pharmaceutical art by, for example, combining the

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

Pharmaceutical formuiations adapted for oral administration can be ad-

ministered as separate units, such as, for example, capsules or tablets;

25 . .
| powders or granules; solutions or suspensions in aqueous or non-aqueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.
30 Thus, for example, in the case of oral administration in the form of a tablet

or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
35 comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for



the bl ood and i mmune system preferably for the treatnent of a tunour
selected fromthe group of acute nyeloid | eukaem a, chronic nyeloid
| eubSkaem a, acute |ynphatic | eukaem a and/ or chronic |ynphatic

| eukaem a. 10 The di scl osed conmpounds of the formula I can be

adm ni stered in conbination with other known therapeutic agents,

i ncl udi ng wotez0scee agents. As used here, the term " apCrEanoeniozss
agent” relates to any agent which is adginistered 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 15or may
involve, in addition to the conpound of the invention, conventional
surgery or rextinopleeanditde cathohpdiais, anr;ch a8y fdr exhepie, redarah \or megnnitol,

i ncl ude one gr f th fo Jomn ories,of .anti -

agents: O AnelBhE piadr ey HEPHISROL AR TR cu UGS bRRreRBg! ng
agents and corn- 20 binations thereof as used in nedical oncol ogy,
such as al ky atl g%??ents (for exanple ci s-platin, carboplatin,

cycr opgospha HCRE BY Breparing HRawEsr, miirerasadesssibrd above
busul phan  angh filiF@'S éﬁééﬁ%la&ﬁé‘ﬁhﬂ%‘m%w&ﬁﬁ!ﬁ fﬁ%@ﬂph&f‘aﬁetém‘ ates

such as fluoropyrim | nes or our aci
ral titrexed,ahdohexanxat blghtwdlsmraesﬂiclalacn:bsaldemagyelmowsieamte,mmbz5

gencti t abi ne) for | e ant hr es

such as adr |%@§t !ﬁéllég%)g[: R@g%ﬁgleﬁ%@ﬁl%§%wﬁﬁnm ?ﬁdgﬁ%%‘?tﬂﬁ cin,

i dar ubi cin, pnwmmxtw"@beﬁ@'etthélﬁlﬁnglopem@nmﬂ\tch@ﬂfég@érﬁ)orsoﬁﬂ!ﬁlls@}’t otic
agent s1@f or rﬁ?}(cgr%?ow nca al kal oids, |ike vincristine, vinblastine,

vi ndesine a IRAEIIE RgArAYar. CRlGmCarbonate o5 sefiughermbaraicer e)
t opoi sonergg Ilkélbl*sé'bteoéo%eﬁflﬁbr@éﬁﬁ% rcﬁ:@'tﬂ@%gr% il ?mé‘ﬁmd éfa

etop05|de and teni posi de, ansacrine, pot ecan, 1rindtecan

canpt ot heci H)Weafrﬂﬁftféheﬂap$l1ll@rheﬁthe&t1|ta|geragent s (for exanpl e
all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);
(ii) cytostatic agents, such as antioestrogens (for exanple

t anoxi 1®n, 3B additimmi, ffelesired at netéssaﬁj, sditablexitdure, labhcarms any ddis) |

oestrogen rﬁcerpt g? regyl at or for exanpl e ful vest rant)
ant i andr ogertS¥@t @ \é‘\'ﬂﬁs YB8 CaNiKRYIS§ A59 WPI’_’F@G%I@W%S -32 -
cal ut ami de, Sd.mﬂaerﬂhbluaa@tad@h Waﬁ%@h@hﬁé%a@&%ﬁ@s fdrHRH

antagoni sts or LHRH agonists (for exanple goserelin,” |eupr orelin and
buserel i n), GXPHRIBIEVEIREOr(TaiR-lastesn swestansss madediemanaire, maturait ase

i nhibitors t I o azole and
xormsiang) o pyRtERber 3,858, fofERuol, BLEAE doaciEpE Gl
(iii I) | agent salgmabh c:aarrh:lu:nb(;z)nne’cIfn/ebcmatlzleniose;e;bd>lyezthyla|suetryhyobéI Qﬂa»ﬁ)@aar@di ¢he llkfe
met al | opr ot e i_bit mastat, .and jnhipitors o

ur oki nase pl ﬁﬁ{ﬂ%ﬂsgﬁ Uh%ﬁeldz’é %?rWHE[PF%r"?Pd'UI@)OPe@F%)SO dium

i nhi bitors ctegam)agraeimn sfaangiel Qcﬁdmﬂ‘n%er&é@f@'s%%gcétﬁm REHRLF
include growmt h factor antibodies, growh factor receptor antibodies

(for ex arrpl EMaiigleAg th@rllhs2Tia%ﬂfsuﬁ@9rant9d§pfuﬂanwﬁhcput heingmstigted ] and
the ard -er t?i‘i’ére?d‘%'té]ﬁﬂym% 5ﬂ)éntoh@é %ijle’r[ é@rﬂsz;n%rtﬂgeﬁke

|nh|b|tors tyrosi ne kina |n |b ks~ and Seri ne/ threoni ne ki nase
i nhi bi t ors, Thertabledsprecformuiakéd by, Sonéxarnpleppicparingla ppvwddrmikageor

N(5- o AR S 3L AP bk SRl =
qui nazol i n- 4amtarkpregsintthe ehtire MRLE3 9 givit taBe®d. Y P¥vder mixture is
30 prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an ab-
35 sorption accelerator, such as, for example, a quaternary salf, 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,



20phenyl ) -6, 7-bi s (2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,

oSl -774) and

6- acryl am do- N- ( 3-chl oro- 4-f | uor opheny1l) - 7- ( 3- nor phol i nopr opoxy) -
qui nazolin-4-amne (ClI 1033) ), for exanple inhibitors of the

platel et-derived gromth factor famly and for exanple inhibitors of
t he hepat ocYyOa0foswoR factor famly; 25 (v)anti angi ogenipgTaINIsH10285
such as those which inhibit the effectsogf vascul ar endotheli al
grow h factor, (for exanple the anti-vascul ar endothelial cell growth
factor antibody bevaci zumab [AvastinTnj, conpounds such as those

di sclosed in fpubl i shed international patent applications 30\WOD

97/ 22596, WD TOVE3TORE, SWOR BiBei3 pastandcain Wdlﬁ@ézb)' sahdions wp osliuisse

that work b noni de,. i nhi bitor.s of
integrin av%ﬁfdt}?ycr?l o@gﬁ@%&g 85‘?85{?9?#9"?995 F&EH f\?aﬁfh@ SIGEYRIR s,
such as conbrgeaasingon, rthel}aom:{érmﬂmf@@aﬁldé rdh $6rbQ8R & thaBbl fri&éhin@”a'
patent applicat.i OP 9/ 02166, WO 2007/ 057092PCT/ EP2006/ 010285 -
33 - WB 00148489 LWP“E)B AeBBEioNpshape yhigh atgbkenausie fafa granules.
W02/ 08213; The %réﬁhlela L@Nbé%?@atgﬁ%o‘?ﬁon SPgtese&ragpg agggaste%ﬁxfih

are directed to the targets |ist such as
anti - Ras ant itale@s&ingral Oifiin pydegdmpravieat aiskirpior thedhblet castiigadibokis. f or

exanpl e, app € err.an such as

aber r ant p53ﬁ®rgqg e?grtgéltnqlg%é% @?Hﬁ%%bt %8{’ rgﬁ The P%‘P@Hn%zyms
pro-drug t heaapqn)ilr@[}mrthaamnoawah #iso bé@@ﬁ]bﬂ%d@ltmﬁﬁ&é-ﬂéw Abpase,
t hym dife ki nase. o ial /10 njtroreductase enzyne,

approaches f SFC'PWE'F gad Qﬁ%{‘ Béﬁsisﬁﬁtd'rﬁﬁi%mﬁ‘é Ql?ﬁeféﬁ"é'mﬁiﬁéﬁﬁwlgcﬂm the
radi ot her aDYﬁraﬁwﬂéhoa}So MatyIdresking sféb%' ﬁtt@é?m%?g%‘?ﬁ%r%g?é@@émt@@ﬂ/e laver

(i x) inmunot erapy a roaches I ncludin X-VI'VO a
15i n-vi vo appPiHst H'&Qse ﬁh@ﬂﬁﬂmméﬂy@h@ layennbsegarcirpplyohepabterial

tunour cellsg nes h
interleukin 2. &Hr@f{foéf E’%ﬁﬁﬁ&gﬁﬂ 8;]3%}8%86{@% F}?%aéd%cgfootg&‘;se
sti mul 45i ng teatings,in apgerdadieesbié ¢o diffecsretae bgivedtediffefsit d¥age units.
approaches using transfected i mmune cells, 20 such as

cyt oki ne-transfected dendritic cells, approaches using cytoki ne-

transf ect ed Oiignideetlich aseor e)?élﬂp!@?%lﬂ%ﬁ%@r&& B9qd 8 #es 'cgh‘?)teypgrbc
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1. 20 specified amount of the compound: Syrups can be prepared by dissolving

the compound in an aqueous solution with a suitable flavour, while elixirs

are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isosteary! alcohols and

25 .
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oit or natural sweeteners or saccharin, or other
artiticial sweeteners and the like, can likewise be added.

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

capsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,

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

35 like.
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The compounds of the formula | and salts, solvates and physiologicaily
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unitamellar vesicles and multilamellar vesicles. Liposomes can be

5
formed from various phospholipids, such as, for example, cholesterol,
stearylamine or phosphatidylcholines.
The compounds of the formuia 1 and the salts, solvates and physiologically
10

functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
15 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polysthylene oxide polylysine, substituted by
paimitoyl radicals. The compounds may furthermare be coupled to a class
of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-

20
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-
polymers of hydragels,

25

Pharmacsutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with
the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

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

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

35 pastes, gels, sprays, aerosols or oils.
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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
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

an oil-in-water cream base or a water-in-oil base.
Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

in a suitable carrier, in particular an aqueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be ad-
ministered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the

- carrier substance is a solid comprise a coarse powder having a particle

size, for example, in the range 20-500 microns, which is administered in
the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder held close to the nose.
Suitable formulations for administration as nasal spray or nose drops with

a liquid as carrier substance encompass active-ingredient solutions in

water or oil.

Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particuiate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

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

formulations,

Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be freated; and
agueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier fiquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

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

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
nature of the formulation 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
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 aduli mammal weighing
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70 kg is usually between 70 and 700 mg, where this amount can be
administered as a single dose per day or usually in a series of part-doses
(such as, for example, two, three, four, five or six) per day, so that the total
daily dose is the same. An effective amount of a salt or solvate or of a
physiologically functional derivative thereof can be determined as the 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 formuia | and/or pharma-
ceutically usabie derivatives, solvates and sterecisomers thereof, in-
cluding mixtures thereof in all ratios,

and
(b) an effective amount of a further medicament active ingredient.

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-
poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in ali ratios,

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

solved or lyophilised form.
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USE

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

5 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,
age-induced macular degeneration and the like) and inflammation (psoria-

10 sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-

mula | and/or physiologically acceptable salts and solvates thereof for the
15 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,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
20 carcinoma, small-cell !ung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.
Also encompassed is the use of the compounds according to Claim 1 ac-
cording to the invention and/or physiologically acceptable salts and sol-
25 vates thereof for the preparation of a medicament for the treatment or pre-
vention of a disease in which angiogenesis is implicated. '
Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular
30 degeneration and the like.

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

salts and solvates thereof for the preparation of a medicament for the

treatment or prevention of inflammatory diseases also falls within the

scope of the present invention. Examples of such inflammatory diseases
35 include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

sensitivity reaction and the like.



EKB-569 (Weth) WO 2007/057092PCl VEP2006/ 010285 - 38 - SR-27897
(CCK- A inhibitor, Sanofi-Synthelabo) Tocladesine (cyclic AWP agoni st,
Ri bapharm Al vocidib (CDK inhibitor, Aventis) CV-247 (COX-2
inhibitor, Ivy Medical) P54 (COX-2 inhibitor, Phytopharm) CapCell TM
(CYP450 stimul ant, Bavarian Nordic) GCS-100 (gal 3 antagonist,

A ycoGenesyWo 20@LF43692 nmunogen (gastrin i nhibitor, Apht opgr/ep2006/010285
Ef aproxiral (oxygenator, Altos Therapeu_téé:_s) Pl -88 (heparanase

i nhi bitor, Progen) Tesnilifen (histam ne"antagonist, YM Bi oSci ences)
H stam ne (histam ne H2 receptor agonist, Maxim Tiazofurin (I MPDH

i nhibitor, Ri bapharm Cilengitide (integrin antagonist, Merck K&A)

SR- 31747 (| L- AlssrerzgonpadsedIathef UseSyhiheedcnedurdel of 1HO fdrUBR! Khars e
\ or, Cell Pathways) CP-461

i nhi bi tor, h). Exisuylind (PDE-V inhibi :
(PDEV |+ nhi b BOFeIolB| B saPirigs sats 509 P aiarNaraniot b1 propaztion of
INX- UKL (pl asainnegieamant for M frohtidriticr prevefitior ok aﬁg}ds%{b%néﬁé\f@ﬁduced
stinmulant, ProMetic LifeSciences) Bortezom b (proteasoeme iInhibitor,
M I | enngum S%EB?S?‘?O( F igepinedinans-indtcedsromtitiomin) a Mawmadg in which to

I hi -5 el En, Bied OF ' npi rnase .
(i bonuc ease 5 e1ou MAFPESl Sieplue SBohY id soRpRld & Soraing to
i nhi bitor, Dcihg-lm)'eﬁtigna_pazimm:a’etréd gﬂﬁgldkgn%g?ﬂﬂ rlrt]) isgirac(i) Pgﬁe%ragéigﬁp%g%

agent,. Zanpon,). - Ul & -
b tor  EnLE 9 SRR RS e RSBl iiepdereryn
Seocal citol (e tieermired BEMRIRrsGISRISE in 1R M%%tﬁ&l‘&u@oe[lf[dégm

ant agon{gt, ansMol ecular) Eflornithin (ODC I nhi bitor .
Oncolgogy) M n B"ﬁsénh@ﬂ’ﬁr‘%%@|§@@|"§§mpiaﬁﬁ¢$)m&)lﬂ8,e aempotshdf)the for-

| ndi sul am (%3 atidry hys@éﬁ@éﬁl%&ﬂ’dﬁlé EEifs LS8R 1 ENRE FRNRE)

uxi mb (CD20 anti body, nt éc
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.’

15 Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
20 delayed hypersensitivity reaction, as well as the treatment or prevention of

bone pathologies from the group osteosarcoma, osteoarthritis and rickets,

likewise falls within the scope of the present invention.

The expression “tyrosine kinase-induced diseases or conditions" refers to

pathological conditions that depend on the activity of one or more tyrosine
25 kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
30 cal neovascularisation that promotes the growth of solid tumours, ocular

neovascularisation (diabetic retinopathy, age-induced macular degenera-

tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the

fike),
35

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

treatment of cancer, in particular fasi-growing tumours.
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modulation of kinase signal transduction plays a role.

Preference is given here to Met kinase.
10 :
Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable derivatives, solvates and sterecisomers thereof, including
mixtures thereof in all ratios,
15 for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-
ing to Claim 1.

20 Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
Met kinase by the compounds according to Claim 1.
Especial preference is given to the use for the treatment of a disease
where the disease is a solid turmnour.
25
The solid tumour is preferably selected from the group of tumours of the
lung, squamaus epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
30 the brain, the prostate, the urogenital {ract, the lymphatic system, the

stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the greup lung

35 adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.
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Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.
As used here, the term "anticancer agent" relates fo any agent which is
administered to a patient with cancer for the purposes of freating 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
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproIiferative/antineoglastic/DNA-damaging agents and com-
binations thereof, as used in medical oncology, such as alkyiating agents
(for example cis-platin, carboplatin, cyclophosphamide, nifrogen mustard,
melphalan, chlorcambucil, 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, such as
adriamycin, bleomyein, ddxorubicin', daunomyecin, epirubicin, idarubicin,
mitomyein-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinb[astiné, vindesine and vino-
relbine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyilotoxins, 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);

(if) Cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
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5 example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of Sa-reductase, such as finasteride;
(i) agents which inhibit cancer cell invasion (for example metailo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);
10 (iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [HerceptinTM] and the anti-erbbl
antibody cetuximab [C225]), farnesy| transferase inhibitors, tyrosine kinase
15 inhibitors and serine/threonine kinase inhibitors, for example inhibitors of
the epidermal growth factor family (for exainple EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6- (3-
motpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyl-
20 phenyl)-6,7-bis (2—methoxyethoxy)quinazblin—4—amine (erlotinib, OS1-774)
and 6-acryiamido-ﬂ—(3-chIoro-4-fluorophenyl)-?-(3-morpholinopropoxy)—
quinazolin-4-amine (Cl 1033) ), for example inhibitors of the platelet-
derived growth factor family and for example inhibitors of the hepatocyte
growth factor family;
25 (viantiangiogenic agents, such as those which inhibit the effects of vascu-
lar endothelial growth factor, (for exam‘ple the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications
30 WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/1 3354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avf3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-

35 pounds disclosed in international patent applications WO 99/021686,
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(vii) antisense therapies, for exampie those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;

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

(ix)  immunotherapy approaches, including, for example, ex-vivo and
in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
such as cytokine-transfected dendritic cells, approaches using cyiokine-
transfected tumour ceil lines, and approaches using anti-idiotypic anti-

bodies.

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

combined with the compounds of the formula |.

Table 1.

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

platinum agents | Cisplatin Carboplatin
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(Schering AG
dicitrate (Vertex)

Zosuqui dar trihydrochl oride (Eli
Hi st one acetyl rrd

Lilly) Birico

nsferase inhibitors

Oxaliplatin
Spiroplatin
Carboxyphthalatoplatinum

ZD-0473 (AnorMED)
- Lobaplatin (Aetema)
Satraplatin (Johnson

Tetraplatin Matthey)
Ormiplatin BBR-34864
5 Iproplatin (Hoffrnann-La Roche)
8M-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
10 Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
15 2-fluorodesoxycytidine Irofulven (MGI Pharma)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
20 inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed {ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diftomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
25 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)
30 BBR-3576 {(Novuspharma)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin {Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
35 Daunorubicin Bleomycin suifate
(Daunomycin) (Blenoxan)
Epirubicin Bleomyeinic acid




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

Pi val oyl oxynet hyl butyrate (Titan) Depsipeptide (Fujisawa)

Met al | oprot ei nase inhibitors R bon ucleoside red u ctase inhibitors
Neovast at (Aeterna Laboratories) Marinastat (British Biotech) Gllium
mal tolate (Titan) Triapin ("lion) COMI -3 (CollaGenex) BMS-275291
(Cel ''tech) Wexzovaspszne (Aventis) Didox (Ml ecules for Healtdhosniozss
TNF- al pha agoni sts/ antagonists Virul I'Z:JE:’nn" (Lorus Therapeutics)

CDC- 394 (Celgene) Revimd (Cel gene) dot hel i n- A receptor

ant agoni sts

Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-10C (Gem
5 Cyanomorpholinodoxo- Pharmaceuticals)
rubicin \
Mitoxantron (Novantron)
Antimitotic agents |Pacliitaxel 5B 408075
Docetaxel (GlaxoSmithKline)
10 Colchicine ' E7010 (Abbotf)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
. Rhizoxin (Fujisawa) LU 223651 (BASF)
15 Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 108881A (Aventis) ischomohalichondrin-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-51089 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
25 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 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) _ Apaziguone (Spectrum




Atrasentan (Abbot) ZD 4054 (AstraZeneca) YM 598 (Yananouchi)
Retinoic acid receptor agonists Fenretinide (Johnson & Johnson)

LGAD- 1550 (Ligand) Alitretinoin (Ligand) I nterferon Oncophage
(Antigenics) GWK (Progenies) Adenocarci noma vaccine (Biomira) CTP-37
(AVI Bi oPharma) JRX-2 (1 muno-Rx) PEP-005 (Peplin Biotech) Synchrovax
vacci nes (@02obmosroez) Mel anoma vaccine (CTL | mmuno) p2hbipAe20Retd25e

( GenVax)

Dexosone therapy (Anosys) P

trix (Australian Cancer

Technol ogy) JSF- 154 (Tragen) Cancer vé_c ine (Int ercell) Norelin
(Biostar) BLP-25 (Biomra) MGV (Progenics) !3-Aethin (Dovetail)
CLL- Thera (Vasogen)

Albumin + 32P (Isotope Pharmaceuticals)
Solutions) ' 06-Benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)
5 Famesyl Arglabin {NuOncology Tipifarnib (Johnson &
- transferase Labs) Johnson)
inhibitors fonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
10 Pump inhibitors | CBT-1 (CBA Pharma) Zosuquidar
Tariquidar (Xenova} trinydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acety! Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase in- SAHA (Aton Pharma) (Titan)

15 hibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna Labo- CMT -3 {CollaGenex)
inhibitors ratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Bio- Tezacitabine (Aventis)
reductase inhibi- |tech) Didox (Molecules for
tors Gallium maltolate (Titan)  Health)

20 Triapin (Vion)

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

antagonists CDC-3¢4 (Celgene)

Endothelin-Are- | Atrasentan (Abbot) YM-598 (Yamanouchi)

25 ceptor antagoenists | ZD-4054 (AstraZeneca)

Retinoic acid re- | Fenretinide (Johnson & Alitretinoin (Ligand)
ceptor agonists Johnson)
LGD-1550 (Ligand)

30 Immunomodula- | Interferon Dexosome therapy {(Ano-
tors Oncophage (Antigenics) sys)

GMK (Progenics) Pentrix (Austraiian Cancer
Adenocarcinoma vaccine  Technology)

(Biomira) JSF-154 (Tragen)

CTP-37 (AVI BioPharma)  Cancer vaccine (Intercell)

35 JRX-2 (Immuno-Rx) Norelin (Biostar)

PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
tmmuno) 13-Alethin (Dovetail)
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oestrogens Et hynyl oestradi ol

Di et hyl stil bestrol Megestrol
Leuprol ide CGoserelin
Ni I-ut am de Mt ot an.

Arzoxifen(Eli Lilly)

and anti hor nonal

agents Qestrogens Conjugated

chl orotri ani sene | denestrol

Hydr oxypr ogest erone caproate Medroxyprogesterone Test osterone

Test osterone propi onate Fl uoxynesterone Methyftestosterone
Tanoxi f en Torenofi n Dexanet hasone

Predni sone Nt 2097/pa7eatni sol one Predni sol one Anmi nogl ut et h'l‘&ﬁﬁpzooﬁméozss

yoest r adi ol

Leuporelin Bical ut%fn de Flutam de Cctreoti
P- 04 (Novogen) 2-Methox _

Phot odynani ¢ agents Tal aporfin (Light
|l ux (Ther at echnol ogi es) Mot exafi n-Gadol i ni um

(Ent r eMed)

Sci ences) The

(Phar macycl i cs) Pd-Bacterio Metgriuma velcdive daT L Lut €LL ORef£ 0@@dnHenn
(Pharmacyclicls) Hypericin Tigmasbpe ki nase inhibitors Inatini
(Novartis) Leflunon de( SugenpPhiAS agédine $39 (AstraZeneca)
Erlotinib (Ojcogene Science)vaianertjnib (Pfi zer) Squal am ne
(Genaera) SU4416 (Pharnacia) SUG668 (Phar eI a) LLAJ.':JU \{um razeneca)
ZD6474 GAst 1 dZRIRToRAl YRG! & O@sfr&j’é(r%' tTs)—PKIH166 Pre\lar\_l.%bhleo/
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisclone
chlorotrianisene- Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
10 caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Qctreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
15 Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed})
Toremofin Arzoxifen (Eii Liily)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
20 agents Theralux (Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin
Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
25 macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci-  PKC412 (Novartis)
ence) Phenoxodiol O
Canerijnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (ImClone)
30 SU5416 (Pharmacia) rhu-Mab (Genentech)
SUB668 (Pharmacia) MDX-H210 (Medarex)
ZDA4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) . IMC-1C11 (ImClone)
GW2018 (GlaxoSmith-
35 Kline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)




GW2016 (d axoSnmithKline) EKB-509 (Weth) EKB-569 (Weth) Kahalide F
(Pharmaivar) CEP- 701 (Cephal on) CEP-751 (Cephal on) M.N5I 8
(MIlenium PKC412 (Novartis) Phenoxodiol O Trastuzunmab (Genentech)
C225 (I nC one) rhu-Mab (Genentech) MX-H210 (Medarex) 2C4 (Genentech)
VDX- 447 (Medar ex) ABX- EGF (Abgeni x) 1MC-1Cl1 (1nCl one) Vari ous
agent s SR- WPSQT//(GAGK- A i nhi bitor, Sanofi- Synthel abo) BCKERZG0(0ESP

i nhibitor, BioCryst) Ranpirnase (ribopnggl ease .

WD2007/ 057092PCT/ EP2006/ 01 0285 -44 - Tocl adesi ne (cyclic AMP

agoni st, Ri bapharm Alvocidib (CDK inhibitor, Aventis) CV-247 (COX-2
inhibitor, lwy Medical) P54 (COX-2 inhibitor, Phytopharm CapCell TM

(CYP450 st i mWadious agaots i a Ris27897) (CESAIiBIbi- galBE a7 ag ¢RNB inhibitor,
G ycoGenesys) GL7DT i mmunogen Sajast8ynthelabo)i t oBioGyyktion) Ef apr oxiral
(oxygenator,| Al tos Ther apeliTociadediie BFclihANE an®sepirnBsd (isBnucaeeen)
Tesnilifen (Jhi stam ne ant agayvradt, RiVdpBaA®Li encesjimdiFitamifael) '
(histam ne H2 receptor agopaigbeidieODR inhiti@ef ur I%IéMWRNR' ’
Ri baphgrm Cilengitide (i nt&\g;m“g) ant agoni st , ? é%?u(;{k
(I'L-1 antaggnist, Sanofi-S é?qh,;gg% ( L hace dor
Weth) Exisylind (PDE-V in % Mefical) ent, SR Internatlonal)
P54 (COX-2 inhibitor, -Acetylcysteme (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB
10 stimulant, Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen (gas-  Seocalcitol (vitamin D
trin inhibitor, Aphton) receptor agonist, Leo)
Efaproxiral (oxygenator, 131-I-TM-601 (DNA
Allos Therapeutics) antagonist,
15 PI-88 (heparanase inhibi-  TransMolecular)
tor, Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine an-  ILEX Oncology)
tagonist, YM BioSciences) Minodrenic acid
Histamine (histamine H2  (osteoclast inhibitor,
receptor agonist, Maxirm)  Yamanouchi)
20 Tiazofurin (IMPDH inhibi-  Indisulam (p53 stimulant,
tor, Ribapharm) Eisai)
| Cilengitide (integrin an- Aplidin (PPT inhibitor,
tagonist, Merck KGaA) PharmaMar)
SR-31747 (IL-1 antagonist, Rituximab (CD20 antibody,
Sanofi-Synthelabo) Genentech)
CCI-779 (mTOR kinase Gemtuzumab (CD33
25 inhibitor, Wyeth) antibody, Wyeth Ayerst)
Exisulind (PDE-V inhibitor, PG2 (haematopoiesis
Cell Pathways) promoter, Pharmagenesis)
CP-461 (PDE-V inhibitor,  Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
AG-2037 (GART inhibitor, Triacetyluridine (uridine
30 Pfizer) prodrug, Wellstat)
WX-UK1 {plasminogen SN-4071 (sarcoma agent,
activator inhibitor, Wilex)  Signature BioScience)
PBI-1402 (PMN stimulant, TransMID-107 ™
ProMetic LifeSciences) (immunotoxin, KS
Bortezomib (proteasome  Biomedix)
‘ inhibitor, Millennium) PCK-3145 (apoptosis
35 SRL-172 (T-cell stimulant, promoter, Procyon)
- | SR Pharma) Doranidazole (apoptosis
TLK-286 {glutathione-S promoter, Pola)
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O her assays
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erfornmed by|4l tskKi T (SEFE, mpi=,
Bhanabal et fal mac@ﬁ%:i?&hRes Eﬁﬁ{)hdhphﬁ%l@éx in et ?'I,drﬂ{' nqg Chem
274:9116-9121; Sheu et al, |fgimpapser Res. 18: 4,_§,§ & s Ausprunk et
al ., Deg. Bllot 38:237-248; (4 aq’é}? et al. tram sme phosp hte
52:413-427; |Nicosia et Hexamethy!melamme Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
20 -
Platinum agents | Cisplatin Carboplatin
Oxalipiatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
25 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
30 Capecitabine Deoxycoformycin
5-fluorouracii Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
B-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine : Clofarabine (Bioenvision)
35 2-ﬂuorodesoxycyt:d|ne Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)




30al., In Vi
35Accor di ng

cat al ogue No.
protein production in insect cells (Sf21; S
subsequent affinity-chronatographic
-46 - puri Vogauvsnoas
protein in a bacul ovirus expression veghar.

be neasured

scintillation proximty nmethod (Sorg et al.
2002

Scr eeni ng,

tro 18:538- 549). I\/basurerrent of Met kinase activity
to the manufacturers data (Met, active, upstate,

14-526), Met kinase is expressed for the purposes of
frugi perda) and
WD 20071057092PCT/ EP2006/ 010285
6H s-tagged" reconbi panErPiioEEIVLSS
5The ki nase activity can
usi ng various avail abl e measurenent systens. In the
J. of Bionol ecul ar
Z, 11-19) the flashplate rrethod or the filter

"N-t erm nal

bi ndi ng test

as substratd_is 10neasured using radioactively | abellTed ATP (32P- ATH
[ 1]

33P- ATP) .
reduced r adi
Fur t her nor e,

transfgr (HIR-FRET) and fl gy

can be used
Scr eeni ng,

use specifig
only binds t

by chem | um
(Ross et al
25The teest
Per ki n El nej

descri bed be¢

t he substr af
for 3 hrs af
in the presg

the radioact|ve phosphoryl ation ofEthymlotiding (@aifrept i de

A4

Topeisoastasd t (RmBaeRRNICE Of an | NNIFRIHEEAN COURSTTR) a

iriibitare si gnal |Egifugi@ipe at all, can E’Qgtéiﬁh%égﬁate
honpbgeneous t|p@pogigeol ved fl uor esg resonance ener gy
pol ari sat ef,
as assay met h- %m Fls et al. g%@ﬁ@%
2002, 191-214). |oacti v . ds
phospho-anti b E Rﬁ%@gﬁﬁ' ABs) . 0 %%Lf PHde
he phosphoryl % ub tr .Thi s b e detected
nescence 20usi 5°>9/83Wr?g°t§8? Bxi das : ' @ ant i bod
|, 2002, Bio- ¢ A Fl ashpl at e U NEEPREAES)
pl ates used ar e GBYIEPRNET ashpl at eR 1411(9|79§3KM@r &tle® from
(Cat. No. Swribepolargelconponents BNRA-h3Sk(BiaNemssiktt i pn
2| ow are pi pett é;’dxﬁﬂﬂc@et(ﬁ@‘!%@%ﬁrf ns) aCKD-602 (FhenkKnase apd
e poly Ala-d Tgmycingmalogues: 2PBng) , are i ncubat ed

dExelixia)di t h r adi oact i v&W2ﬂ30«§Ky@.da BBRKATP

30r oom t enper
once and absend@BR-36é6 (Newletharmay in a total vol une of

100 pl. The

reaction is termnated using 150 pl of a 60 nM EDTA

solutith. Al
t he super na
washed thre
measur enment
2007/ 057092
nmeasuring i
val ue used
ap5pr & mat
val ue used
i nhibitory

25

Artitunmembat i or] Dieetinémiytit(AetinatRydih NARloneA@EN T enperature
mt}:ﬁot&gefiltamd off with suction, e wells are

! . APGh
bt th 2 5 htime. T
times with r@)o&brw‘c@(&%é\lﬁ%;nﬁ Sﬂlé’éﬁﬁﬂaﬁﬁé i me

b‘CYIIIty IS carri
bCT/ EP2006/ 01 0ghmid? O out by means A Ao

on ub '
nstrunment (Topdeyd
-®ase reactio Gxa
0 cpm Theﬁ%} Io i,cal zero

s the inhibitgd %
éﬁe@ ¥} nal concentr I?BWVB'I”'? dM  The

ely in the rang
S staurosporin
rarubicin leomycin

ldarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)

ﬂtéﬁéntl IIatlon
Mocer oact | & °'ﬂ:(°¥,r‘ alfG be

i

30

35



val ues (1 C50) are determ ned using the RS1_MIS program Ki na8e
reaction conditions per well: 10 30 pi of assay buffer 10 pl of
substance to be tested in assay buffer with 10% of DMSO 10 pl of ATP
(final concentration 1 pMcold, 0.35 pC of 33P-ATP) 50 pl of Met

ki nase/ substrate m xture in assay buffer; 15(10 ng of enzynme/well, 50
ng of pAG.TWeetob)os3adzuti ons used: - Assay buffer: 50 nmMddaRES)sk/07Mss
magnesi um chl ori de 3 pM sodi um ort-hovanadate 3 mM manganese( 1l)

chl'oride 1 nMdithiothreitol (DIT) pH ="7.5 (to be set using sodium
hydroxide) - Stop solution: 60 MM Titriplex IIl (EDTA) - 33P-ATP:
Perkin-El nmer; - Mt Kkinase: Upstate, Cat. No. 14-526, Stock 1 pg/10
pl; spec. act|iAntinyiid@Baddhig ] PaBlithyelAl a- G u- Lys- TySB 408D075: o, 1.
Sigma Cat No.; P1152 WO 2007DobgiaR8IPCT/ EP20061010288xasHhKindyove and
bel ow, all tegnperatures are|Coghgaieed in C In thedg dA '01&2
exanmpl es, "cgnventional workyiaBlasB@ns: water is mac (Eyiln cessary,
the pH is adjjusted, if necepg@bNsti val ues bet 1110,
dependigmg on |the constituti J\anﬁe”gi g end product, reis
extracted with ethyl ace- 5 ViRBESAL di chl oronet h R aYes are
separated, the organic phasebélg %ﬁ'bqq}e@tﬁ sodi u A
evaporated, and the residuelLsS lf__i. % chro h Bilica
gel and/or by crystallisatig) g SX}[?@?’ n sili STe(Bfth) et hyl
acet at e/ met hanol 9:1. 10 vebuin (yREETy (V) : B 2482 AT b Mediea)t
i oni sation) M. FAB (fast at bardment) (ML- £R-86526 (Eisai)
10 Cemadotin (BASF) ombretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-5109 (Indena)
15 Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
20 Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
25 Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors : :
DNA antagonists |Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
30 International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O6-Benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

35



ESI (el ectrospray ionisation) (Ml-1)+ APCI-MS (atnpospheric pressure
chem cal ionisation - mass spectronetry) 15(MtrH)+. Retention tinme RT
(mni: determ nation by HPLC Col um: ChronolithPerformnce RP-18e
(Merck KGaA, Cat. 201.02129.0001) Eluents: Eluent A® 0.1 M aqueous
NaH2PO4 El uent B: acetonitrile 10%of water Flowrate: 4 m/mn

G adi ent: WOAA7/E¥Rf B 1 nin 1% of B 7 nin 99%of B 8pumepditsofoes
Wavel ength (detection): 220 nm Exanpl e4d .. The preparation of

3-+di et hyl ami nopropyl {345-(4-chl orophenyl)-2-oxo0-6H _

351, 3, 4-t hi adi azi n- 3-yl net hyl i phenyl i carbamate ("Al ") is carried out
tao the followng schene WO 2007/057092 PCT/ EP2006/ 01

anal o- gously
0285 -49 - |[Farngpsy2N, NH2crArglabinl (N@Oncology Tipifarnib (Johnson &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer) '
5
Pump inhibitors CBT-1 (CBA Pharma) Zosuguidar
Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
10 transferase SAHA (Aton Pharma) (Titan)
inhibitors MS8-275 (Schering AG) Depsipeptide (Fujisawa)
Metailoproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecuies for
15 inhibitors Gallium maltolate (Titan) ~ Health)
Triapin (Vion)
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Celgene)
20
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor £ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
‘ receptor agonists |Johnson)
25 LGD-1550 (Ligand)
Immuno- Interferon Dexosome therapy
modulators Oncophage (Antigenics) (Anosys)
GMK (Progenics) Pentrix (Australian Cancer
Adenocarcinoma vaccine  Technology)
30 (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) {3-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
35 Immuno)
p21-RAS vaccine
{GemVax)




I f the requisite hal oacet ophenones are not
t hey can be prepared anal ogously to the
follow ng synthetic procedure: 5.57 g of 3, 4-di net hoxyacetophenone
are dissolved in 60 m of diethyl 30ether and 30 m of 1,4-dioxane in
a 250 m three-necked flask provided with magnetic stirrer,
condenser, whewomosedoer, dropping funnel with pressure quqhﬂéakmgﬁss
and drying tube, and 1.54 ml of brom ne _gre added dropw se w
sttrring at R, during which a preC|p|t§$e forms after only a 355hort
time. The mxture is stirred at RI for a further 1 h, during which
the precipitate re-dissolves, the tenperature is raised by about 3C
and a WD 20Q7/057092PCT/ EP2006/ 010285 - 50 - pal'e-yelTow, <Clear

"10 20 C "Al" 25a)
commerci ally avail abl e,

sol uti on for Mdorhbnal isd POUf@EstRsns' CE, STI rred d—tte
precipitate flaniiRsnitgiareen td?&j@&é’{%@%ésﬁopéﬁ% ere g ﬁfnhscgb‘@é' on.

I't is washed |yhbhtgwat er and| g Ry 19 L diPacfoll Tt ried
(=K1). The 5pother |iquor i ﬁg s%fo wWth MS %@‘E\ﬁﬁ %I

filteregl andjevaporated to 3’ resi due glf' ‘f@gevmth a
little MIB efther, filtered S‘S{j{ t|on and@? §K2)' K1 and
K2 are conbined, giving 2'- éiil;%xygro %roé?&cet op 6N mp. 91-92;
yield: 5.88 ¢ (76%9. 10 b) of hydrazini & &i”&m de are

sl owl y added|dropw se to a pmf{og?stg 59 ofB l&@%ﬁ'dﬁn

0- et hyl di t hi pcarbonate in 2 OS(RTORBt er wi t h st Flutamigle and t he
mxture is stirred at room|{/ESiRSIIPIE @reRiPNatef ur Ostieolider. The

15m xtyige i s/ left to stand |Eluaxyeestaraper at ur e f Nilutacite then 12
of water are|added, and theMatkyltastosteropet r act edMitbtam et her .’ The

conbi ned et he

r phases are dbiatlylsfibesicoled and evEdr @eedgen) dr yness,

giving 16.4 g of ethyl hydndegestral bot hi onate. 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
15
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmagcyclics) Hypericin
20

Tyrosine kinase | Imatinib (Novartis)
inhibitors

acia)

Erlotinib (Oncogene
Science)

Leflunomide(Sugen/Pharm

ZDI839 (AstraZeneca)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLNS518 (Milienium})
PKC412 (Novaitis)
Phenoxodiol O

25 Canertjnib (Pfizer) Trastuzumab {Genentech)
Squalamine (Genaera) C225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6B668 (Pharmacia) MDX-H210 (Medarex)
ZD4180 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)

30 Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 {ImClone)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-560 (Wyeth)

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

inhibitor, Sanofi-
Synthelabo)

BioCryst)
Ranpirnase (ribonuclease




20 ¢) 5.179

solution of 10.049 of 2'-brono-4-chl oroacetophenone (43 mol)

m of aceto-

during which a precipitate forns little by little.
m xture is filtered with suction,

of et hyl

25 nitril e,

in 40
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The reaction
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EXISLIIIFId PDE-V inhibitor, promoter, Pharmagenesis)

Cell Pathways) Immunol™ (triclosan

CP-461 (PDE-V inhibitor, mouthwash, Endo)

Cell Pathways) Triacetyluridine (uridine

AG-2037 (GART inhibitor, prodrug, Welistat)

Pfizer) SN-4071 (sarcoma agent,

WX-UK1 (plasminogen Signature BioScience)

activator inhibitor, Wilex)  TransMID-107 ™

PBI-1402 (PMN stimulant, (immunotoxin, KS

ProMetic LifeSciences) Biomedix)

Bortezomib (proteasome  PCK-3145 (apoptosis

inhibitor, Millennium) promoter, Procyon)

SRL-172 (T-cell stimulant, Doranidazole (apoptosis

SR Pharma) promoter, Pola)

TLK-286 (glutathione-S CHS-828 (cytotoxic agent,

transferase inhibitor, Telik) Leo)
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No. Structure Mp. [C]; RT [mn] ale . N4OO HOOH 157-158 1H NWR
(250 MHz, DMvBO-d6) 5 9.680 (8, 11-1), 7.849 (D, 2H), 7.546 (D, 2H),
7.475 (8, 1H), 7.394 (D, 1H), 7.235 (T, 1H), 6.960 (D, 11-1), 4.993
(S, 2H) 4.803 (T, 11-1), 4.331 (S, 2H), 4.093 (T, 2H), 3.614 (D
21-1) NOC 40 70-105 (deconposition; evolution of gas); 4: 56

[ .,....-NHwo 20D --..."------ a . 112-117- (deconmfél;zg&mmss

eV(?I ution of gas); 4.53 -A45 .

PT-100 (growth factor Trans-retinic acid

agonist, Point (differentiator, NIH)
Therapeutics) ‘ MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)

Novartis) Apomine (apoptosis

5 Bryostatin-1 (PKC promoter, [LEX Oncology)

stimulant, GPC Biotech) Urocidin (apoptosis
CDA-II (apoptosis promoter, Bioniche)
promoter, Everlife) Ro-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis

10 Ceflatonin (apoptosis promoter, Pharmacia)

promoter, ChemGenex)

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

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

25 activity. Other assays are known from the literature and could readily be

performed by the person skilled in the art (see, for example, Dhanabal et

al., Cancer Res. 59:189-197; Xin et al., J, Biol. Chem. 274:9116-9121;

Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biof.

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

Measurement of Met kinase activity

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

35



1H NMVR (250 MHz, DMBO-d6) 5 9.719 (S, 1H), 7.856 (D, 2H), 7.558 (D,
2H), 7.472 (S, 1H), 7.400 (D, 1H), 7.253 (T, 1H), 6.982 (D, 1H),
5.003 (S, 21-1), 4.347 (5, 2H), 4.046 (M, 2H), 2.985-2.621 (M
71-1), 2.556 (S, 3H), 2.038 (M 1H), 1.639 (M 1H) "A5" ton O
JNriViNJ)LON H cr 106-107; 4.59 Nel Il C 0 HONZ | 96-97;.59 4 WD
2007/ 057099WRQUEBR2D06/ 010285 - 53 - "A7" Cl 10 0 - - - - OpcYMNEoE/otd2ss

-46 -

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

baculovirus expression vector,

5 The kinase activity can be measured using various available measurement
systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
tar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelied ATP (**P-ATP, 3*P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive

10

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

resolved fluorescence resonance energy transfer (HTR-FRET) and

fluoroescence polarisation (FP) technologies can be used as assay meth-
15 ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

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

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

Flashplate method (Met kinase)

25 The test plates used are 96-well Flashpla’ceR 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
substrate poly Ala-Glu-Lys-Tyr, (PAGLT, 6:2:5:1), are incubated for 3 hrs at

30 room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 pf. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 ui of 80.9% NaCl

35 solution each time. The measurement of the bound radioactivity is carried



155-156; 5 .84 Cl O\(.' tisNO 1 59-61; 4.59 1H NMR (250 Mz,
DVBO- d6) 89.623 (S, 1H), 7.819 (M, 2H), 7.522 (M 3H), 7.385 (DB,
1H), 7.240 (T, 1H), 6.967 (D, 1H), 5.005 (S, 2H), 4.346 (S, 2H),

4.108 (T, 2H), 2.553 (T, 2H), 2.325 (S, 6H). 1.830 (M 2H)
*NOO -E-NZI 66-68; 4.27 1H NVR (250 MHz, DMB0416) 8 9.583 (S, 1H),

7.888 (M, 2007054F3( 88, 11-1), 7.300 (M, 4H), 6.963 @T,Moﬁmmgges
(S, 2H§, 4.2’2@;1 (S, 2H), 4.093 (T, 2H) %7335 (T, 2H), 2.160 (S, 6H)
1.767 (M 2H "A10" 0 'sl1?1 -vo

out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

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

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

15 (10 ng of enzymefwell, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

20 50 mM HEPES
3 mM magnesium chloride
3 M sodium orthovanadate
3 mM manganese(ll) chloride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

25
- Stop solution:

60 mM Titriplex 11t (EDTA)

- ®P.ATP: Perkin-Elmer;
30 - Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 l: spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 : 5; 1 : Sigma Cat. No. P1152

35



.- "AI"0S---. 0oNOI.--- 0-"Nv 61-64 "AI2" 0 -..... -
N o OON HI WD 2007/ 057092PCT/ EP2006/ 010285 - 54 - "A13" o0 S
WO 2007/057092 : PCT/EP2006/010285
-48 -
Above and below, all temperatures are indicated in °C. In the following ex-
amples, "conventional work-up” means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
5 the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried aver sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyf acetate/methanoci 9:1.
10 Mass spectrometry (MS): El (electron impact ionisation) M"
FAB (fast atom bombardment) (M+H)*
ESI (elecirospray ionisation) (M+H)*
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
15 (M+H)".
Retention time RT [min]: determination by HPLC
Column: ChromolithPerformance RP-18e (Merck KGaA, Cat,
20 1.02129.0001)
Eluents;
Eluent A: 0.1 M agueous NaH,PO,
Eluent B: acetonitrile + 10% of water
Flow rate: 4 m¥/min
25 Gradient:
0 min 1% of B
1 min 1% of B
7 min 99% of B
8 min 99% of B
30 Wavelength (detection): 220 nm
Example 1
The preparation of 3-diethylaminopropyl {3-[5-(4-chlorophenyl)-2-oxo-6H-
35

1,3,4-thiadiazin-3-ylmethyllphenyf}carbamate ("A1") is carried out analo-
gously to the following scheme
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a)
It the requisite haloacetophenones are not commercially available, they
can be prepared analogously to the following synthetic procedure:

5.57 g of 3 4-dimethoxyacetophenone are dissolved in 60 ml of diethyl
ether and 30 ml of 1-,4—dioxane in a 250 mi three-necked flask provided
with magnetic stirrer, condenser, thermometer, dropping funnel with pres-
sure equalisation and drying tube, and 1.54 ml of bromine are added
dropwise with stirring at RT, during which a precipitate forms after only a
short time. The mixture is stirred at RT for a further 1 h, during which the
precipitate re-dissolves, the temperature is raised by about 3°C, and a



oir- 59-65 "Al 7" O/ N* 0-el 58-64 "A18" 5 . CY--.N NNK |
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WO 2007/057092 PCT/EP2006/010285
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pale-yellow, clear solution forms. This is poured onto ice, stirred well, and
the precipitate formed between the phases is filtered off with suction. It is
washed with water and then with a little MTB ether and dried (=K1). The
mother liquor is extracted with MTB ether, dried, filtered and evaporated to
dryness. The residue is triturated with a littlie MTB ether, filtered off with
suction and dried (=K2). K1 and K2 are combined, giving 2"-bromo-4-
chloroacetophenone, m.p. 91-92°; yield: 5.88 g (76%).

10
b)

8.09 ml of hydrazinium hydroxide are slowly added dropwise to a solution
of 25.65 g of potassium O-ethyldithiocarbonate in 24 mi of water with stir-
ring, and the mixturs is stirred at room temperature for a further 6 h. The
15 mixture is left to stand at room temperature for 16 h, then 12 ml of water
are added, and the mixture is extracted with ether. The combined ether
phases are dried, filtered and evaporated to dryness, giving 16.4 g of ethyl
hydrazinecarbothionate.
20
c)
5.17 g of ethyl hydrazinecarbothionate (43 mmol) are added to a solution
of 10.04 g of 2'-bromo-4-chloroacetophenone (43 mmol) in 40 ml of aceto-
o5 nitrile, and the mixture is stirred at RT for 3 h, during which a precipitate
forms little by little. The reaction mixture is filtered with suction, washed
with a little acetonitrile and then with ether and dried, giving 6.59 g (68%)

of 5-(4-chlorophenyl)-3,8-dihydro-1,3,4-thiadiazin-2-one.

30 d)

4.19 g of 3-nitrobenzyl bromide and 9.95 g of potassium carbonate are
added to a solution of 4.00 g of 5-(4-chlorophenyl)-3,6-dihydro-1,3,4-
thiadiazin-2-one in 80 ml of acetonitrile, and the mixture is stirred at 80° for
35 a further 2 h. The mixture is poured into water, extracted 2x with diethyl
ether, dried, filtered and evaporated to dryness. A little diethyl ether is
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added to the residue, which is crystallised and dried in a vacuum drying
cabinet at 50°C, giving 5.5 g (86%) of 5-(4-chlorophenyl)-3-(3-nitrobenzyl)-
3,6-dihyd ro-1 ,3,4-thiadiazin-2-one,

e)
5.47 g of 5—(4-chlor0phenyl)-3-(3-nitrobenzyl)-3,6—dihydro-1 ,3,4-thiadiazin-
2-one is dissolved in 100 m! of THF, and 1.3 g of Raney nickel is subse-
quently added. Hydrogen is subsequently passed in unti) starting material
10 is no longer defectable. For work-up, the catalyst is filtered off, washed
with THF, and the filtrate is evaporated to dryness and recrystallised from
dichloromethane/diethy| ether, giving 4.6 g (94%) of 3-(3-aminobenzyl)-5-
(4-chlorophenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one.

15
f)
189 mg (0.6 mmol) of 3~(3-aminobenzyl)-5-(4-chlorophenyl)-3,6-dihydro-
1,3,4-thiadiazin-2-one are dissolved in 4 ml of THF in an 8 ml mulii-stirrer
20 vessel, 107 yl of diisopropylethylamine are added, the mixture is cooled in

an ice/water bath, 78 pl of isopropylidene chloroformate are added drop-
wise, and the mixture is subsequently stirred at 70°C for 1 h. The mixture
is subsequently cooled to room temperature, and 107 {l (0.72 mmol) of 3-
diethylaminopropan-1-ol is added, and the mixture is refluxed for 96 h. For
25 work-up, the reaction mixture is diluted with 30 ml of dichloromethane,
shaken with 20 ml of 1 NHCland 20 mlof 2 N NaOH, dried over sodium
sulfate, evaporated to dryness and purified by chromatography (dichloro-
methane/methanol: 9:1). The combined fractions containing the product
30 are evaporated to dryness and crystallised from diethyl ether/peiroteum
ether 40-60, giving 128 mg of 3-diethylaminopropy! {3-5-(4-chlorophenyl-
3.6-dihydro-2-ox0-6H-1,3.4-th iadiazin-3-yimethyllphenylicarbamate ("A1"),
m.p. 115-117°;
35 HPLC (100%): RT : 4.67 min.

The following compounds are obtained analogously
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No. Structure M.p. [°C;
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5 A2 S\]//\O/©\ )OL 157-158°
\N/N H o/\/OH
cl |
"H NMR (250 MHz, DMSO-dg) 6 9.680 (S, 1H), 7.849 (D,
10 2H), 7.546 (D, 2H), 7.475 (S, 1H), 7.394 (D, 1H), 7.235 (T,
TH), 6.980 (D, 1H), 4.993 (S, 2H) 4.803 (T, 1H), 4.331 (S,
2H), 4.093 (T, 2H), 3.614 (D, 2H)
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15 H N avolution of gas);
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H N avolution of gas);
20 ci ~ 4.53
'H NMR (250 MHz, DMSO-de) & 9.719 (S, 1H), 7.856 (D,
2H), 7.558 (D, 2H), 7.472 (S, 1H), 7.400 (D, 1H), 7.253 (T,
1H), 6.982 (D, 1H), 5.003 (S, 2H), 4.347 (S, 2H), 4.046 (M!,
o5 2H), 2.985-2.621 (M, 7H), 2.556 (S, 3H), 2.038 (M, 1H), 1.639
(M, 1H)
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H K/ iy
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"H NMR (250 MHz, DMSO-dg) & 9.623 (S, 1H), 7.819 (M|,
10 2H), 7.522 (M, 3H), 7.385 (DB, 1H), 7.240 (T, 1H), 6.967 (D,
1H), 5.005 (S, 2H), 4.346 (S, 2H), 4.108 (T, 2H), 2.553 (T,
2H), 2.325 (S, 6H), 1.830 (M, 2H)
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Xy, ~N J\ A~ 4.27
15 ‘ N ' N“ o N

|
E

"H NMR (250 MHz, DMSO-ds) § 9.583 (S, tH), 7.888 (M+,
2H), 7.473(SB, 1H), 7.300 (M1, 4H), 6.963 (D, 1H), 4.986 (S,
2H), 4,324 (S, 2H), 4.093 (T, 2H), 2.335 (T, 2H), 2.160 (S,

20 6H), 1.767 (M, 2H)
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'H NMR (250 MHz, DMS0-dg) & [ppm] 9.6386 (s, 1H),
7.784 (m, 2H), 7.461(sb, 1H), 7.424 (d, 1H), 7.371 {m,
2H), 7.281 (m, 1H), 6.970 (d, 1H), 5.100 (s, 2H), 4.090
(t, 2H), 3.3 (m, 2H), 2.356 (m, 8H), 2.157 {s, 3H), 1.759
{dd, 2H)
Example 2a

The preparation of N-{3-[5-(5-chloro-2-hydroxyphenyl)-2-oxo-6H-1,3,4-
thiadiazin-3-ylmethyllphenyl}-2-methylaminoacetamide ("B1") is carried out

analogously to the foliowing scheme



* 0 ci-N--ZThrl  1H NVR (250 MHz, DVSO-d6) 8 [ ppni

" A53"
9.636 (s, 1H), 7.784 (m 2H), 7.461(sb, 1H), 7.424 (d, 1H), 7.371
(m 21-1), 7.281 (m 1H), 6.970 (d, 11-9, 5.100 (s, 2H), 4.090
(t, 2H), 3.3 (m 2H), (dd, 2H
WO 2007/057092 PCT/EP2006/010285
-60 -
L
Boc O 5.0
0
\H\ N\)I\OH | ~ f
N Hag"
DCM, Et3N
Cl NH
2be o
-~ N‘\BOC
TFA, DCM 8.0
10 NaOH, MeOH ©/( g
\ N
éw i &L
o
Il2abll N
15 -~ Boc I|B1u
/NH
Za.1  87.6 mg of Boc-N-methylglycine are added to a solution of 260 mg
of EDCI HCI [N-ethyl-N,N'<(dimethylaminopropyljcarbodiimide] and 169 mg
20 of DMAP (dimethylaminopyridine) in 20 mi of dichloromethane and 3 drops
of DMF, and the mixture is stirred for 30 minutes. A solution of 200 mg of
"2be" (from Example 2b) in dichloromethane is then added, and the mix-
ture is stirred at room temperature under an N atmosphere for 16 hours.
25 Conventional work-up gives "2aa".
2a.2 10 mi of 20% ethanolic KOH solution are added to a solution of
150 mg of "2aa" in 10 m! of ethanol at 0°. The mixture is stirred at room
temperature for 10 minutes, subjected to conventional work-up, giving
30 “2ab". This is dissolved in dichloromethane, and 2 ml of TFA is added at
0° and the mixture is stirred at room temperature for 20 minutes. Conven-
tional work-up gives "B1".
The following compounds are obtained analogously to the preparation of
35 “B1"



2.356 (m 8H), 2.157 (s, 3H), 1.759 Exanpl e 2a The preparation of
N- {345- (5- chl or 0- 2- hydr oxyphenyl) - 2- oxo- 6H 113, 4-

t hi adi azi n- 3-yl net hyl ] pheny11- 2- net hyl am noacetam de ("Bl1") is
carried out anal ogously to the follow ng schenme 2a.187.6 ng of
Boc- N- et hyl gl yci ne are added to a solution of 260 ng of EDCI HCl

[ N-et hyl - N, RP- 208748389y | ami nopr opyl ) car bodi i m de] and 16PawEr20asiotDBHP
(di met hyl am nopyridine) in 20 m of dichqoronethane and 3 drops of
DMF, and the mixture is stirred for 30 mnutes. A solution of 200 ny
of "2be" (from Exanple 2b) in dichloronethane is then added, and the
m xture is stirred at roomtenperature under an N2 at nosphere for 16
hours. 25Conventional work-up gi ves "2aa". 2a.210 m of 20% et hanol iC
KOH sol uti on [ang, added to a sotutio, tu';eou my—of—2aa— ...o

et hanol at 0.] The rixture is stlrre%tg'% room tenperature f or 1‘6[ I
m nut es, subjlect ed to conventional work-up, giving "2ab".| ThiRF jnfin]

di ssol ved i n reighororethane—and—2—m—of TEA I s added at{30 0, _and
the mix§ure ijs Stinred at roomtenperature fo HO m nut es| Conven-
tional work-uyp gives "BlI" Thesf ol \:orrpounds are

obt ai ned anallogously to the
2007/ 057092PCT/ EP2006/ 01028
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Example 2b
25
The preparation of N-{3-[5-(5-chloro-2-hydroxyphenyl)-2-oxo-6H-1,3,4-
thiadiazin-3-ylmethyl]phenyl}acetamide ("B2") is carried out analogously to -
the following scheme
30

35



H N\

414 N N 4i NH HC) /
WO 2007/657092 PCT/EP2006/010285
-62 -
0
o) 8.0
\')\0 S\fo CH,COCI \‘)\o S<p© ' - \f
x> N MeOH N~
N — SNy ——
K,CO
SR
Cl HN
5 HZN CI HN rleu OJ\
o)\
HC!, MeOH
10
oH s\'&o
%, N
QLN CIH Ileall
Ci sz’li\ j
15
2b.1  17.8 g of triethylamine are added dropwise to a solution of 15 g
of 4~chloro-2-hydroxyacetophenone in 300 mi of dichloromethane, and
the mixture is cooled to 0°. 12.72 g of pivalyl chloride are added, and
20 the mixture is stirred under an N, atmosphere for 16 hours. Conven-
tional work-up gives "2ba"
0
25
O Cl
O "2ba" .
30

35

2b.2 A solution of 15.68 g of bromine in 200 m! of 1,4-dioxane is
added dropwise to a solution of 25 g of "2ba” in 600 ml of 1 4-dioxane at
0°. The mixture is stirred for a further 3 hours and subjected to conven-

tional work-up, giving "2bb"
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Br
o)
0 Cl
o) "2bb" .
5
2b.3 A solution of 16.21 g of O-ethyl hydrazinecarbothioate
S
10 HZN\NJ-LO/\
H
in 100 ml of tert-butanol is added to a solution of 45 g of "2bb" in 400 ml
of tert-butanol. The mixture is boiled at 80° under an N; atmosphere for
15 16 hours. The mixture is cooled, subjected to conventional work-up,
giving
0
% S °
o)
20 . NH
N
"2bc” .
Cl
25 2b.4 4 g of "2bc" are added to a mixture of 5.075 g of potassium car-
bonate in 40 ml of DMF, and the mixiure is stirred for 30 minutes. A
solution of 2.64 g of m-nitrobenzyl bromide in DMF is then added, and
the mixture is stirred at room temperature under an N, atmosphere for
30 16 hours. The mixture is subjected o conventional wark-up, purified by

35

column chromatography (hexane:ethyt acetate = 95:5), giving 1.2 g of
"2bd“



Exanpl e 2b The preparation of
N- { 345- ( 5- chl or 0- 2- hydr oxyphenyl) - 2- oxo- 6Hp1, 3, 4-
t hi adi azi n- 3-yl net hyl ] phenyl } acetam de ("B2") is carried out
anal ogously to the followi ng scheme 15 2b.117.8 g of triethylam ne
are added dropwi se to a solution of 15 g of
4- chl or o- 2WREPEIEFEet ophenone in 300 m of di chl or onetPEAMRP2004GD28T e
m xture is cooled to 00. 12.72 g of piwalyl chloride are added, and
the m xture is stirred under an N2 atnosphere for 16 hours. Conven-
20 tional work-up gives "2ba" 30 2b. 2A solution of 15.68 g of
bromne in 200 mM of 1,4-djoxane is added dropwi se to a solution
of 25 g of "2ba" in 600,my of 1,4-dioxane at 00. The m xture is
stirred for a further Saggu '

2

pS a Bj d to conven35ti onal
wor k- up, giving "2bb" 07/ 57\%'32P P2006/ 010285 - 63 -
2b. 3A solution of 16.21 g Z eiNTy ydora i}ﬁ#ecar bot hi oat e

J-

5 n \L
& 2bd"
2b.5 A solution of 1.87 g of NH4Cl in 10 mi of water is added to a
soluti(_)n of 1.8 g of "2bd" in 20 ml of methanol. 1.3 g of iron powder are
10 added, and and the mixture is boiled under reflux for 3 hours. The mix-
ture is cooled, filtered, subjected to conventional wark-up, giving 900 mg
of "2be"
15 Q
%0 S\,(\O/Q
NN NH,
CI llzbell s
20
2b.8  27.2 mg of acetyl chioride and a solution of 150 mg of "2be" in
THF are added to a suspension of 16.6 mg of NaH (60% in mineral oil)
in THF at 0°. The mixture is stirred at room temperature for 16 hours,
25 subjected to conventional work-up, giving 120 mg of "2bf"
0
Yo oy
\N’N\/Q\NH b
30
o)\
Cl

t

2b.7 10 mi of 20% ethanolic KOH solution are added to a solution of
35 120 mg of "2bf" in 10 ml of ethanol at 0°. The mixture is stirred at room



10H2N. "N in 100 m of tert-butanol is added to a solution of 45 g of
"2bb" in 400 mM of tert-butanol. The mxture is boiled at 80 under an
N2 at nosphere for 1516 hours. The m xture is cool ed, subjected to
conventional work-up, giving Cl 252b.4 4 g of "2bc" are added to a
m xture of 5.075 g of potassiumcar- bonate in 40 mM of DWF, and the
m xture i s WO300TeE702r 30 m nutes. A solution of 2.64 g @fr/EP2006/010285
m ni trobenzyl bromde in DMF is then addgd, and the m xture is
stirred at roomtenperature under an N2 at nosphere for 3016 hours.
The m xture is subjected to conventional work-up, purified by colum
chromat ogr aphy (hexane: ethyl acetate = 95:5), giving 1.2 g of "2bd"
WO 2007/ 05709&@5@&2@6@7 00 odHes Subjected o Banwitiohabnoktud, giing of
NHACL in 10 ggﬁﬁé?“ifs added to a solution of 1.8 g of "2bd" in
20 M of nethanol® "1.3 g of iron powder are l1l0added, and and the

m xture is boiled under reflux for 3 hours. The m x- ture is cool ed,
filtered, su 'ec% d to conventional work-up, giving 900 ng of "2be"
20 2b. 687. 2 niyRUQMIRG FORRPURIIRTERRianesANAlegmIshFtothe preparation b
in THF aregadded to a suspension of 16.6 ng of NaH (60% i n m neral
oil) in THF at 0. The mxture is stirred at roomtenperature for 16
hours, 25subjected to conventional work-up, giving 120 ng of "2bf'
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Cl 0 2b.710 M of 20% ethanolic KOH solution are added to a sol ution
of 35120 ng of H2bf' in 10 m of ethanol at 00. The m xture is
stirred at room WD 2007/ 057092PCT/ EP2006/ 010285 -55 - tenperature
for 10 m nutes, subjected to conventional work-up, giving 60 ng of
"B2". The foll ow ng conpounds are obtained anal ogously to the
prepar at i o¥OGPO7HSTAY. Structure Mp. [C]; R [nmin] nB3PCT/BPHOTNODLES

4.41 H C - 66 -

Pharmacological data

Met kinase inhibition
Table 1
Compound ICsq (enzZyme)
No.
"AG"
NG
10 "ATTT
"A12"
AT
"A20"
"A29"
"A30"
"A31"
"A33"
e
20 "B2"
=YD
"B

15

Rl Sl i R e e (- . N S

2
°  ICex  10nM-1pM=A

TpM-10uM =B
> 10 mM =C
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The following examplés relate to medicaments:

Exampie A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile fiitered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
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.

Example C: Solution

A solution is prepared from 1 g of an active ingredierit of the formula I,
9.38 g of NaHzPO4 - 2 H;0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 m! of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

Example D: Qintment
500 mg of an active ingredient of the formula | are mixed with 89.5 g of

Vaseline under aseptic conditions.

Example E: Tablets

A mixture of 1 kg of active ingredient of the formula I, 4 kg of lactose,

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.
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Example F: Dragees
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

Example G: Capsules
2 kg of active ingredient of the formula | are infroduced info hard gelatine
capsules in a conventional manner in such a way that each capsule con-

tains 20 mg of the active ingredient.

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula I in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient,
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WD'2007/ 057 06/ 010285 - 66 - Pharmacol ogi cal
ki nase i nhi &%?@E\%Ea%%?e 1 Compound No. | C50 (enzyne) PﬁT’EPA‘m'ﬂFqZ‘BS

A"A2" A "AL7" A "A20" A "A29" A "A30"-89N-"A31" A" A33 A
Patent Claims

1. Compounds of the formula !

R? |
10

R2

in which

R’ denotes H, A, Hal, OH, OA, SH, SA, SOA, SO,A, NO,,
NHs, NHA, NAA', SO;NH,, SO;NHA, SO,NAA", CONH,,
CONHA, CONAA', NACOA", NASO,A', COOH, COOA or
CN, .

R? denotes H, A,  SO;NH,, SO,NHA, SONAA", CONH,,
CONHA, CONAA', NACOA', NASO,A", COOH, COOA or
CN,

15

20

denotes NHCOO(CH2),R® or NHCO(CH,),R?,
25 Q is absent or denotes linear or branched alkylene havmg 1-

vy)

4 C atoms,

R® denotes R, Het,
alkyl having 1-6 C atoms or cycloalkyl having 3-8 C atoms,
each of which is unsubstituted or mono-, di-, tri- or tetra-
substituted by R*,

R* denotes A, Hal, OH, OA, SH, SA, SOA, SO.A, NO,, NHo,
NHA, NAA', 80zNHz, SONHA, SO;NAA', CONH,,
CONHA, CONAA', NACOA', NASO,A", COOH, COOA or
CN,

30

35



"B2" A A 1050: 10nM 112M-A 1 p.M-10 pM= B > 10 nM =C WO
2007 05700284 B 0 10285 - 67 - The ol | owi ng exanpl ePCHEIPAOM/01e285
medi caments: 5Exanple A Injection vials-#)solution of 100 g of an
active ingredient of the fornula | and 5 g of disodium
hydr ogenphosphate in 3 | of bidistilied water is adjusted to pH 6.5

using 2 N hydrochloric acid sterile filtered, transferred into
i nj egt i on viyal s, IN&phi i aleriarmener ¢ kicydicdatinated andranatictetero-

under sterile conditions. L 1] 0 ' o) i NS .5 of
active ingredient. Exanple : %up?)%gitﬁgfrwé;b %{H%OK(%L#%% %!’g%@ﬁ’bﬁ]
active ingredient of the funsobbtitutedot h!oh@»g, @- Oftr&@blﬁtétuiéi:l l‘éﬁ?g{l Itg\/\l—g?:f
and 14009 of cocoa butter is,nelted  poured into noulds an )

to cool 5 Each supposi toryéc@ﬁ_t éénsgkb‘%ﬂ‘éﬂd%h@@ﬂfh@ﬂﬂdﬂ@&D).i .
Tngredient of the armil acro o ag e ae s, SAGesetioe JuBiAigHRa or
[ ent o e for , 9. 20, .

Il\lgnggolél 12 H20 and 0.1 g bodndhenizalkydraving ¢h]|00®iaé@mﬁp 94? {ﬂ of
bidistilfed water. The pH is. adjus to 6.8, and the solution is
mladlesup to 11 and sterili sgbwgw‘i {-ﬁgéﬁgqmamawﬁege%@@qi@v.Forclmmre
used in the formof eye dppps. Exanple D. G ntnent 500 ng of an

i ' i ' i i f Vaseline
active ipgredient of the formula |I are mxed with 99.5 g o
under aseptic conditions. cycloalkyl having 3-8 C atoms or

cycloalkylalkyfene having 4-10 C atoms,

Hal denotes F, Cl, Bror |,
m denotes 0 or 1,
15 n denotes 0, 1, 2 or 3,
and pharmaceutically usable solvates, saits, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.
20
2. Compounds according to Ciaim 1 in which
R’ denotes H, Hal, A, OH, OA, SO,A, CN, NO,, COOA or
COOH,
and pharmaceutically usable solvates, saits, tautomers

25 and stereoisomers thereof, inciuding mixtures thereof in all ratios.

3.  Compounds according to Claim 1 or 2 in which
R? denotes:H
30 and pharmaceutically usable . -solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all rafios.

4. Compounds according to one or more of Claims 1-3 in which
35 Het denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A,



. _ : . . . he
30 Exanpl e E; A mxture of 1 kg of active ingredient of t
formula I, E‘(cl)(g&%gf@%t ose, 1.2 kg of potato star ERIEF2006/040285

of .talc and 0.1 kg of magnesi um stearate ¥%5-35pressed in a
conventional manner to give tablets in such a way that each tabl et
contains 10 ng of active ingredient WD 2007/057092PCT/ EP2006/ 010285

-68 - Exanple F: Dr es Tablets are pressed anal ogously to Exanple E
and subsegEentIy @Sat fma%@sa%%%ahiﬁm manner Svekes sedat lantproers

sucrose, potato s SFi . e G
Capsul es 2 kg of  anderaddmate ReRear kRl AR telCo i AMales
into hard gel ati ne capsules in a conventional manner in such a way

h I t ai 20 . of the active ingredient. Exanple
T e i G A e A
| in 60 1 of bidigtilled u@hgfeslgll_[%t(%@%}ﬁ%)wéﬁg%ﬂécﬁr ansferred into

ampoul es, |yophilised under steri I ons sedl ed under

sterile conditi ondnd phermaspulicallyomabie ns 10 ny sblvatesi velts, nguedhest .

20 25 30 WO 2007 [ EP2006/ 010285 -69 - Patept Claing 1.
Conpounds of t he 4"@‘? éﬁ%gggmersqgereo, ncluding mixtures tﬂereof in all ratios.

10 8. Compounds according to one or more of Claims 1-5 in which

R® denotes Het or alkyl having 1-6 C atoms or cycloalkyl hav-
ing 3-8 C atoms, each of which is unsubstituted or mono-,
di-, tri- or tetrasubstituted by R?,
15 and pharmaceutically usable solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
R? denotes OH, NHa, NHA or NAA',

and pharmaceutically usable solvates, salts, tautomers

20

and stereoisomers thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
25 A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-5 H
atoms may be replaced by F and/or chlorine,
and pharmaceutically usable solvates, salts, tautomers

30 and stereoisomers thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which
Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperazinyl,
35 1,3-oxazolidin-3-yl, imidazolidinyt, pyridyl, pyrimidinyl,
furanyl, thienyl, thiazoly!, indolyl or indazolyl, where the

radicals may also be mono- or disubstituted by A,



i n"which 15 A, Hal, OH QA SH SA SOA SQ2A

NHA, NM , cﬂﬁg%%?ﬁﬂm SCRNAA' , CONH2, CONHA, CONAA' Rﬁ[ﬁé&i‘"’ﬁ’“mss
NASO2N, m COOA or. CN, 20R2denotes H, R%OZNHZ SOZNHA SO2NAA' ,
CONH2, CONHA, CONAA', NACOA', NASQ2Ar, COOH, COOA or CN, denotes
NHCOOQ( CH2) nR3 or NHCO( CH2) nR3, 250i s absent or denotes |inear or
branched al kyl ene C.at .. R3denotes Rl , . Het,

al kyl having 1-6 aﬁa\ﬂg%mé‘rceé%ﬁ” LF%I havi ng 3-%5@930%]:{56@@5’6‘?1‘”&
whi ch is unsubsti anti eteresisBmers, theieof, hEludiry nh@lred the KR A bY T 8ELDY
R4, R4denotes A, Hal, OH OA SH, SA, SOA l‘@’OZA, NC2, NH2, NHA, NAA',
S@NHZ S@NHA S@NAA CONH2, 35CONHA, CON kA", NACQOA' , NASQZ2K,

COOH, COOA or ¢ Q | = 10n = t denot es

a nmono-3Sor bi cycl I cw@turagé)%gg(r?agror?a% o&%&e 838%(':'?§ 'gﬂbg"% Ito 4

N, 0 and/or S atoRb, whi cdem&sbe H@I§APQH t@Aegog?\ ngo;g,d&(g(ﬁ(?r
or =0 (carbony

trisubstituted by R4 Qdﬁﬁﬁ =NH, =NA an

oxygen), A, A each, mdep@ tly of one anot her, denote unbranched
or branched al kyIR‘haw ng gatoms in which 1-7 H at ons may be
replaced by F, CI and/or ‘f cycl oal kyl having 3-8 C atons or
cycl oal kyl al kyf ene havi ng 4 10 C at ons, :

B denotes NHCOO(CH,)aR® or NHCO(CH,)uR?,
Q denotes CHy, CH(CHa) or CH(CH.CHa),
R® denotes Het or alkyl having 1-8 C atoms or cycloalky! hav-
ing 3-8 C atoms, each of which is unsubstituted or mono-,
15 di-, tri- or tetrasubstituted by R*,
R* denotes OH, NH,, NHA or NAA!,
A A each, independently of one another, denote unbranched or

branched alkyl having 1-6 C atoms, in which 1-5 H atoms
may be replaced by F and/or chlorine,

20
Het denotes a monocygclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubstitu-
ted or mono- or disubstituted by A,
Hal denotes F, CI, Bror{,
25 m denotes 0 or 1,
n denotes 0, 1, 2 ar 3,
and pharmaceutically usable solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in ail ratios.
30

11.  Compounds according to Claim 1, selected from the group

35



Hal denotes F, C, Br or I, rndenotes O or 1, 15ndenotes O, 1, 2 or 3,
and phar maepgbegaktoyz usabl esol vates, salts, tautoners angcTaEr2606/010285
stereoi somers thereof, jncluding nlxturgﬁ thereof inall ratios. 2.
Conmpounds accordi ng to daim1 in which ﬁidenotes H Hal, A OH OA
SQ2A, CN, NO2, COQA or COON, and pharmaceutically usablesolvates,
salts, tautoners and stereoisoners thereof, including m xtures

thereof in all rgtrgg" 3] Conpounds acs o Cdaimlor 21in
whi ch R2denot es 1H 30and|pharmaceuti ¢al | § isol ates, salts,
tautonmers and stereoi songrs there sneiudisrg M es~thereof~in
all ratios. 4. mpounds |accor (¢ to ¥ne or rmre,'flpf Baims 183 in
whi ch 35Het denot ¢s a nongcycl.l #t urated or aromatic heterocycle
having 1 to 2 N @and/or Ojatons, which may be unsubsti- tuted or nong-
or di substituted byafgr VWO ZOOYQQBYO?ZP EP2006/ 010285 - 71 - and
phar maceuti cal | y{usabl e, $ol vate Fgéﬁa% and sger eoi somer g
t hereof, including nlxtutes thereof in I i H. Coffpounds
according to onejor nore|of O aips M. CF s CH2,
CH(CH3) or CH(CHRCH3), apd phar y usabl esol g salts,
tautoners and sterebi{sgners thereof, includi m Xt ur e
thereof in all ratios. 106. Conpounds according to one or nore of
daims 5 in whiThARg denot es Het orsal V|ng T-6 C atons of
cycl oal kyl having 3-8 C atons, each of bstituted or
mono-, di-, tri-|or tetrhsubst i O,A\v,m\T
F
15 " n S O
A2 F \Tﬁ _
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20
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15and pharnmaceutical |l y usabl esol vat es,
st er eoi somergo bivensmbz | ncl udi ng m xtures thereof
Conmpounds according to one or
20denotes OH, NH2,
taut omers and stereoi soners thereof,
Conpounds according to one or

salts,

t hereof in al

rati os.

NHA or

sal t

nore of C
NAA' |

taut oners and
in all preI/EPENGTL028S
1-6 in which R4

S,

and pharnaceutical |y usabl esol vat es,

i ncludi ng m xtures
nore of Cd ains

1-7 in which 25A |A"aggh, |I ndependent | 2f9 ne notger denot e
unbranched or brapched al kyl having 1- 6 Whl ch 1-5 H at ond
may be replaced by F and/ or chl orifre” aRd™s a~-- ’“j
usabl esol vates, salts, taytoners dnd stere0|sonﬂrs thereofLN/
including m xtures thereof in-afl Yatios. 9. Conpounds accordlng\To
one or re of O ains 1-8|i nNahi ch Het denot es plperldlnyl
pyrrolidinyl, norphejbg®4{yT, g 1,5 g/yL
i m dazol i di nyf, pyridyl, )yrlnldlnyl \L/T,
i ndol yl or indazolyl, whefe the r By SO '
di substituted by A, WD 2007/ 057( P2006/ 01024 and
pharmaceutical | y psabl esolvate s, tautoners and stereoi soners
t her eof includin; m Xt ur ¢s inall ratios. 10. Cbnpounds
according to one Gr—HBre i
A OH OX soeA jNA%zd- e Oﬁenotes
NI - 1C00( CH2) nR3 of NHCO(
R3denot es Het.or pl kyl hai cycl gfl kﬂ%%
IIA28II S 0
15 Y 1 H
= N /U\ /\/N\
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=
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ing 3-8 C a{y%® &%!% of which is unsubstituted or nono-, 15di-, tri-
or tetrasubstltu¥ R4, R4denotes OH, NH2, NHA or NAA PCHEP2G06/010p8s
i ndependent |y of one another denot e unbﬁ@nched or

branched al kyl having 1-6 C atons, in which 1-5 H atons 20may be

repl aced by F and/or chlorine, Hetdenotes a nonocyclic saturated or

aromati c heterocycth 4%;, g —to—2N-anrdlor—0—atons.—which n .
unsubstituted ar m):&- di substituted by A, Hal denot es F/d, Br or
|, 25denotes 0 or| 1, denotes 0, I\ 2 ¢ aIIy

usabl esol vates, dalts, tautoners aggd-&i gy eof ,NanI udi ng
. , . \

m xtures thereof [in all rjatios. cording/to Caim

1, selected fromijthe group
"A25" $-'-' O N|1 o---"----syTh "A26"

N ' --

10
[ "A42" S 0
LS
N
SN N7 oS
15 o H
-~
O
"A43" s 0
0 \f\/@ 0
20 \O \N/N N)LO/\
H

||A44" O
Nedel!
. N" N 0T TN
25 7 : H |

"AAE" 5
s TR
SN ‘ N o’"\//\N’“j
Lone

30 IIA46'H

35




"% ----""NTh "A28" 0

_-..0 11 ONHONJ "A27" le SyO --... 0---
SyO H W OZHOTAERIDI2PCT/ EP2006/ 010285 - 80 - "B611 OpCT/EP2006/010285
. -80-
5
10
15
20
25
30
“Ba" OH
S O
H
5
N--N

35 =




and pharmaceutical | y usabl esol vates, salts, tautoners 20and
st er eoi sonmeM0 EHEOEWPZ | ncl udi ng m xtures thereof in all wPaTiEPS006HR0285
Process for the preparation of conpounds.gf_the fornula | according
to Clainms 1-11 and pharmaceutically usablesalts, so- 25- vates,
tautonmers and stereoi sonners thereof, characterised in that a
conpound of the farmila | WO 2007/ 057092PCT/ EP2006/ 010285 - 82 - is
converted into a ¢confolind|of the formula ( in which denot:-es

NHCOO( CH2) nR3, 5 py react{ng a conpound @f the fornu:a(r \Wlth a
coupling reagent selected|fromthe gr

i soproylidene chl prof ormate, };c

chl orof ormate, 10c) di phosgene, d) tr osge@ey and-a{conpound of thg
formulagll 15 HQ(CH2)nR3 j n which n and R3 have 3Ni Ngs
indicated in Caim1, 20 and/or a base or acid of t ormula | is

converted into on Qf LTQ salts.__0.25 13, |\/Ed| canents _conprising at
| east one conpound oB8t hel for nul a\l & Claim1-11 @nd/ or

pharmaceutical ly Jusable slalts, sol /. atOmer @nd sﬂ oi soners
t hereof, including mx- tiures thereof \=r kaff os, and optyonally
exci pi ents and/or| adjuvants. 30 HN
10 o \
'IIBQII O
=~
e N ’
F =N O
N—
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15 }ljll
and pharmaceutically usable .solvates, salts, tautomers
20 and stereoisomers thereof, including mixtures thereof in all ratios.

12. Process for the preparation of compounds of the formula | according
to Glaims 1-11 and pharmaceutically usable. saits, sol-
95 vates, tautormners and stereoisomers thereof, characterised in that a
compound of the formuld ia

.5
el

30 ~ _N B

N7 TQ

R la
R2
in which

3% B denotes NH,,

and R", R? and Q have the meanings indicated in Claim 1,



WO 2007/ 057092PCT/ EP2006/ 01 0285 - 83 - Use of conpounds accordi ng
to O ai m 1- YO H¥EHOHRE maceutical |y usabl e salts, sol vat esPCTERRMGOILSS
and stereoi soners thereof, including m xtggres thereof in all ratios,
for the preparation of a nmedicanment for the treatnment of diseases
where the disease to be treated is a solid tunor. Use according to,
where the solid tunmour originates fromthe group of tunours of the
squanous epithelium the bl adder, the stonmach, the kidneys, of head

and neck, the oes : rvi the. t hyroi the intestine, the
liver, the brain, fétjﬂ:‘e”'péri t(%ct ‘E%é%@@%%ﬂﬁ?i?wﬁéét"ﬁ WHIEY | ynphat i ¢
system the stonaBh, thdehﬂf@ﬁWH@@t{)@IHg)W)l ung. Use according to

Claiml*, where the solid tunour originates fromthe group nonocytic
| eukaenga, |ung adenocarci noma, small-cell |ung carcinonas,

Becoraing o0 ai oY AR SRR ISR A T My R PR ur i remonat

group of |ung adesuleated fromethegrelp- cel | | ung carci nomas, pancreatic
cancer, gliobl astonas,, col on ,8arci nornt and breast carci- nona. WO
2007/ 057092Pel | EP20067)88plideng chiofgforgatef conpounds according to
G aim1l-11 and phar n%%hﬁt@cﬁéh gﬁgk@foﬁﬂgt , solvates, tautoners and
stereoigpners thereof,” 1nc mt}lljmx ures ereof in all ratios, for
the preparation of a djatipbasgene,for the treatnent of di seases, where
the disease to be tre tted s a tunor of the blood and i nmune system
5¢/™). Use according t BPRPSIANE. where the tumour originates from the
groedp of acute nyeloid | eukaem a, chronic nyel oid | eukaem a, acute

| ynphatic | eukaem a and/ or chronic |ynphatic | eukaem a. 2.0r.
Medi cament s conprEnsii dgortpausgsef thadotoulpdund of the fornul a |
aclOcorg@ing to one or nore of Clains Ito 11, and/or pharmaceutically
usabl e sol vates and stereoi soners thereof, including mxtures thereof
inall ratios, and at | easqq(g([ﬂﬁ)wﬁ her jredi cament active ingredient.
Set (kit) consisting of separate packs of (a) an effective anmount of
a conmpound of the fornula | according to one or nore of Clains 1 to

11, and/or phar rcal I . . .__so]vates, salts and

st er eoi somer s tggf\gﬁ;thlﬁﬁbﬁu%?ﬁgvﬁ% U}B@E'f}gﬁéP%Fﬁ?Jn'“gfﬁ'@‘ma:i os, and

(b) anzﬁffective anount of a further medi canent active ingredi- ent.
andfor

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

( ) . 13. Medicaments comprising at least one compound of the formula | ac-
cording to Claim 1-11 and/or pharmaceuticaily usabie -
salts, solvates, tautomers and sterecisomers thereof, including mix-

tures thereof in all ratios, and optionally excipients and/or adjuvants.

30
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1.

-83-

Use of compounds according to Claim 1-11 and pharmaceutically usable salts,

solvates, tautomers and stereoisomers thereof, including mixtures thereof in all

ratios, for the preparation of a medicament for the treatment of diseases where the

disease to be treated is a solid tumor.

Use according to Claim % , where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital fract, the lymphatic system, the stomach, the larynx and/or the

lung.

Use according to Claim 1%, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell

lung carcinomas, pancreatic cancer, glicblastomas and breast carci-

noma.,

Use according to Claim 15, where the solid tumour originates from
the group of lung adenacarcinoma, smafi-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinomg-and breast carci-

noma.
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18.

9.

21.

-84 -

Use of compounds according to Claim 1-11 and pharmaceutically usable salts,

sqlvates, tautomers and stereoisomers thereof, including mixtures thereof in all

ratios, for the preparation of a medicament for the treatment of diseases, where

the disease to be treated is a tumor of the blood and imumune systern.

Use according fo Claim 1§, 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 | ac-
cording to one or rmore of Claims 1 fo 11, and/or pharmaceutically
usable . ) solvates and sterecisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament

active ingredient.

Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according

ta one or more of Claims 1 to 11, and/or pharmaceutically usable
solvates, salts and sterecisorners thereof, including mix-
fures thereof in all ratios,

and
(b) an effective amount of a further medicament active ingredi-

ent.



