n

WD 2007/ 057093 PCTI EP2006/ 010286 -1 3, 6-Di hydro- 2- oxo- 6H 1, 3, 4-t hi adi azi ne
derivatives 5 BACKGROUND OF THE | NVENTI ON The invention had the object of
~finding_novel ounds havi ng val uable properties, articular those

whi ch CMH@”ﬂ%@ng or the preparation of nedicanent sPCTingﬂ@mB?@sent

I nvention relates to conpounds and t-ol the use of conpounds in which the
“inhi bition, regulation and/or nodul ati on of signal transduction by kinases,
in particular tyrosine kinases and/or serine/threonine ki nases, plays a
role, furthernore to pharnmaceuti cal ositions which conprise 15 these
conmpounds, and to%ﬁﬂb!@%’?ﬂ*&rﬁb’o’l‘rﬁ nﬁugdf@me derivatiyesent of

ki nase-induced di seases. In particular, the present invention relates to
conpounds and to the use of compounds in which the inhibition, regulation
and/ or nodul ati on of signal 20 transduction by Met kinase plays a role. One
of the principal nmechanisns by which cellular regulation is effected is

t hr qugh t IBAG UND ©F THEd BONI| ar signal s across the menbrane that
25 in turn nodul ate bi ochem cal pathways within the cell. Protein phosphoryl
ation reprléeenventinrehad thes ebjegt offircding novelcminpdiandsshaviag vabrabler opagat ed
fromnmolecule to nolecule resulting finally in a cellular response. These

<1 gnal t r HURILER R R AALEORF VT PY BediRCOLd PR PURY Bher | ap. |as | s
evident fromithseRld stence of many protein kinases as well as phosphata 30
ses. Phosphorylation of proteins occurs predom nantly at serine, threonine
or tyrosine resi dues, and protein kinases have therefore been classified by
t hei0 specificity of phosp6§rylat|on site, i.e. serine/threoni ne kinases and

tyrosi ne Hi§aRregenignyeatiolh §rt9lcﬁmﬁ9h‘”ﬂ§ aé"ﬁ'éﬁ tﬁe&@?cﬂflm‘)lﬂi%ess 35
ueLh 0 el S RS L Qe NERGIY RS MR &f GEhY SANRRGRD by he

act|V|tyo t hese IS curre a nu

di sease V\ﬁymsg&ﬁosanem‘armaem@/mmnd/ar sémamreodmerkin&mses are

attributable to either aberrant activation or - ) )
. plays a role, furthermore to pharmaceutical compositions which comprise

15 these compounds, and to the use of the compounds for the treatment of
kinase-induced diseases.

In particular, the present invention reiates to compounds and to the use of
compounds in which the inhibition, regulation and/or modulation of signal

20 transduction by Met kinase plays a role.

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

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



b

functional nutations in the nolecul ar conponents of kinase cascades.
Consequent |y, considerable attention has been devoted to the characteri 5
-sation roteins and conpounds that are able their
activi tyo(%ogﬁéeoé}ew ew see: Weinstein-Cppenheinmer et a /%ﬂ@(ﬁgﬁﬁ&

Therap., 2000, 88, 229-279). The rol-€ of the receptor tyrosine kinase Met in
“human oncogenesis and 10 the possibility of inhibition of HG- (hepatocyte
growth factor)dependent I\/Et activation are described by S. Berthou et at.

i n Oncogen D 87 539 2004 The inhibitor SU11274
descri bed® %ﬁ%? gpﬂ/orglse@spsar%du Eﬁqq%ll?e Lﬁ%@‘rqr’g a)ﬁg\(%tfﬂr] A1y suitable for
combati ngfgRAGARY mbBattielinthe Nﬁﬂe&nalaé@nbahémsto@rk.ﬁs% SRRGAEst herapy is
described by J.G Christensen et at. in Cancer Res. 2003, 63(21), 7345-55.
A furt her Coypsequentlyiconsideratie atteotior basdaeeba:tevnged:mwtmrchaaracbperted by H.

Hov et al. jn ni cal Cancer ,Researc ol. 10, 6&26- 6694 (tﬁ004) The 20
comgound 58 %[thlmﬁjﬁf'%cag}qw& P téi,’t qre %h'? “i@fﬁ' & the HGF
recept or Fﬁﬁ%m &y isbBOWEI Sl FORRERAEIMATA N Plaind (& and Wet make

consi dera utlon ant process of various fornms of
cancer, silibbras, 2000, 8&@20t279)mul ti pl e nyel oma. 25 The synthesis of small
conpounds which specifically inhibit, regulate and/or nodul ate signal
transduction by tyrosine kinases and/or serine/- threonine kinases in

parti cul a"rhg‘gq t hag‘?gcéeao gﬁéﬁﬁ?rkﬁlés%%“é?fﬁl rﬁuﬁé‘ﬂoﬁEo %% ¥ anghe present

mvgﬂtlon The - conpounds sog to the

I nvent i ontlengossability oftikigibitioh di&!(eF\(Bepramayteegrbwtmfwtmd@ﬂ:@gjem properties
while being well tol- erated. 35 The present invention specifically relates
.to compou a@i"’@ﬂ'@ ‘P@rfﬂﬁﬁ%'bﬁd Wcﬂemﬁ@# Bt al. in Oygraeee.aviel 88 Nedul at e

stanal U agspuatd aaePualSlothaRsse HARROPS( 41208 RGN EPARGEI010286 -3 1o
conposltlons ése conpounds, processes or the use
t hereof f pyrrbll@antjbmé a@mpogﬁd Netodkeéntrsie-suitdbiesdr dbspasag candecom
15 Another 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 combating cancer is reported by
H. Hov et al. in Clinical Cancer Research Vol. 10, 6686-6694 (2004). The

compound PHA-665752, an indole derivative, is directed against the HGF

20
receptor ¢c-Met. It is furthermore reported therein that HGF and Met make a

considerable contribution to the malignant process of various forms of
cancer, such as, for example, multiple myeloma.
25 The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/-
threonine kinases, in particular Met kinase, is therefore desirable and an
aim of the present invention.
30
It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-
erated.
35
The present invention specifically relates to compounds of the formuia |

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



pl ai nts, such as angi ogenesis, cancer, tunmour formation, growh and 5
propagation, arteriosclerosis, ocular diseases, such as age-induced nmacul ar

~-degener gt roi dal neovascul ari sati on and di abet} i nq-. . pbat hy,
i nfl am*rg‘{doérbgml E%ases, arthritis, thronbosis, fibr osiﬂg/%@gw%%-

nephritis, neurodegeneration, psoriasis, restenosis, wound healing, trans-
'‘pl ant rejection, netabolic diseases and di seases of the i mmune system 10
al so aut oi nmune di seases, cirrhosis, diabetes and di seases of the bl ood

vessel s, fl SO | ns@abi [ i tégand Eer meabi | i t¥ anchsdt he like in mp ls. Solid
tumours, [hOPEPEREANS WK EOHPERP PR AIIPUNAS ANGJORTEEeRRFSIY h et 15
kinase | iDL Ooredt et e RbhfindtiBINe: kifsldiif RO iiddded Sikesm.a, brain,
urogenital, l'ynphatic system stomach, |aryngeal an ung carcinonmm, in-

cl udi ng | plagntadsucitas angiogenasid, samder; tehdurl farmgatien, grosiman20 The present
invention is directed to processes far t he requl ation, dul a- tion or

i nhigbi t i oRTRAIHIPNBRGULSHIPSISHRCHAEPISAASES SHOH B+ 98- MAUREk of dis- eases
i n connectd ] ; | | et lmity. In
B O A

t r eat nent pathyc inflammafooy discates santlaitis, THrembasjso fibrtsigfgidmerdlor mul a 1| can 25
furthernore ge_usedﬁéé) provi de additive or synergistic effects in certain

exi sting PERGHYS, AGUFRAGAENSRALQN. PSRHAYS, Eftesiy, MPnbhedNGL @Nshe ef fi cacy
: . S . ! \ . -
cormaunas Pt igch, HiRGBpi¢ BREALAE AN ditedteS didfe AR Rlemy’S, 100 and

i n\r:g@t | gaklsorautbintienedisedsey, crrhesigr diabetas ahd Ykeakesas the bivoaddi ti on,

they are particularly suitable for use in diagnostic nmethods for diseases in
connect i oMes#alf alpe Bitakility@ngrpeimaabilfk antdbe ke ixs@agemals.ty. 35 It can be
'shown that the conmpounds according to the invention have an
antiproliferative action in vivo in a xenotransplant tunour nodel. The com

WO 2007/ 08609 3umeiit<=? pARIcH Y 288 -growimptumisuraceai Benedted With Mevention are
adm ni stered to a patient having a hyperproliferative disease, for exanple

t o i1Rhi bi kKinagedohibierswl hese soli¢Bipeursiingiugemraenanytis dedriemiad bigieh a

nturo ogi PSR S hAR S e aleactliaY BB el ol BnBFd. i

cluding iung adenocarcinoma and small-cell lung carcinoma.

20 The present invention is directed to processes for the regulation, modula-
tion or inhibition of Met kinase for the prevention and/or treatment of dis-
eases in connection with unregulated or disturbed Met kinase activity. In
particular, the compounds of the formula | can also be employed in the
treatment of certain forms of cancer. The compounds of the formula | can

25 furthermore be used to provide additive or synergistic effects in certain

existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

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

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

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



sent conpounds are suitable for prophylactic or therapeutic purposes. As
used herein, the term"treatnent” is used to refer to both prevention of
~di s- eases. and E”Feat ment of pre-existing conditions. The gr i on of

prolif- S HPT RT3 ﬁ%@%ﬁécor ding to

s achi eved by adm nistration of the o
the 10 invention prior to the devel ophent of overt disease, for exanple to
‘prevent the growh of tunours, prevent netastatic growth, dimnish
restenosis as- sociated with cardi ovascul ar surgery, etc. Alternatively, the
conpounds are wused for the treatment of ongoing di seases by stabilising or
i npr ovi ng POHBdS agceding o dhedpygntinnsarsradmwisigieddata patirntminga pati ent can

par U1 cul afpo T RUREVE MR, % ol e R 1S BBl ERhn B RRRe .

rabbits; heffzemation wssoclatest witlhadymphoprofiférative giRdats, ®@riahit trang-er est for
experinmental investigations, providing a nodel for treatnent of hunman

di sease. PRNtSeiestion Phneutdjogicaldasange duede tissye rapair edatmpren th the

conmpounds ' ot | ' ' i vitro tests.
o cal 1y sent anBplhddatesuibbie R SHHbARRERT o A eI iBRHS A% tor di ng to
the inveniysed heféinyihel terd "aeatRsht’ & LOEG td Aifeptalssthqedentidn bf d- which is
sufficient to allow the active agents to induce cell death or to inhibit

m gr at i onagesand\ireatmest abpie-exsing oordiions. Thedprenentieerf pralifvitro testing
can be carried out  .usi cultivated cells froma biopsy. s | e. The viable
cel | rerdf 4 epieda Sl 6ot lRs AT dna 1ME var' e

depé di ng jrientiBR prive & tHecdowIBemBet BF6brt HRBasP el EkémplPtdipasane, the
patient status, etc. A therapeutic dose is typically sufficlent

-consi der althe grawtheafdemotifse puendsimetastaticlgrpwpyldimirash restenesis @asget ti ssue

while the viability of .the tient is I,nt ai ned he treatnent is generally
Vo 2007 o8 vEaEHh Rkt eBh s T NE, 1 sorBRUAIS At o
reducti on j3ag fecharticflmen® bf éﬁgﬁﬂb%iﬁébs%% byl ﬁéﬁﬂisiﬁ?%ﬂinﬁ?&@ih@‘ﬂh@t ion in the
cell burden, and may be continled until essentially no nore“undesired cells
ar e 1@et ectchdicahsyrhgtobesdgf. the pradent.dent i fi cati on of a signal transduction
pat hway and for detection of
The host or patient can belong to any mammalian species, for example a
primate species, particularly humans; rodents, including mice, rats and
20 hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of in-

terest for experimental investigations, providing a model! for treatment of

human disease.

The susceptibility of a particular cell to treatment with the compounds
25 according to the invention can be determined by in vitro tests. Typically, a
cuiture of the cell is combined with a compound according to the invention
at various concentrations for a periodine of time which is sufficient to allow
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 celis 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



’

I nteractions between various signal transduction pathways, various scien-

ti sts have devel oped sui tabl e nodel s or nodel systens, for exanple cell
~culture nodels (for exanple Khwaja et al., EMBO 1997 16 2783-93) and 10
nodel s MO IPEHEHENi ¢ aninals (for exanple Wiite et alfC @4@%@%"6 2001, 20,
7064-7072). For the determ nation of-&ertain stages in t he signal trans-
~duction cascade, interacting conpounds can be utilised in order to nodu-

| ate the signal (for exanple Stephens et al., Biochemcal J., 2000, 351, 95
15 105). The cor&)ounds according to the invention can al so be used as re-
agent s f oeoptuachgniianeensidrpblededucionhas occumedufor exampde BRals i n ani -

mal s and/ & u del s clipical, diseases tioned in
this apprqra@ggb%{:gé Fz@é{g@%% Qﬁ“%ﬂggﬂ glag(&q 9??13/"1%’ l<r‘§1mtﬂechni gue

whi ch is webéntiehg o rh@re hh@eﬁﬁécﬁ@élls%'dé%é‘ctbﬂ ih f%e BHHy. Ceneric test systens
for the determ nation of the kinase activity using substrates for exanple
hi stone (for exanple Alessi et al., FEBS Left. 1996, 399, 3, pages 333-338)

o Ohe DB F 0B BBy SRRy e Pl (121 “rarm! ©
14535) . Fﬂ{teié&ﬂohgﬁﬂf\dléer?@éﬂ&fs Q@ngl' tFRERIuChibh Patifidys, Wﬁl‘lb\%‘%c@ﬁsay ijt ]ems

are avail- 30 able. In scintil lon proximty assay (Sorg et al
Bi onol ecublists haserdavelopgd szmlmbie models QemodedsyStamlspfmtm(ampﬂapent he

o oo KB Roo BT e S g AT 2 "B B o g

radﬂ@act'wooe@afairanéq ri® afiPfis Hor &im |évﬂﬁ£§é$ab'@nc&ggﬁéﬁebmre

honobgeneous ti ne-reso rescence resonance energy transfer
(HTR- FRET}ZOaﬁl64-ITO@’2)a§-‘cmrihe dptﬁranmatwn mmzmsnmenwmmszsa -6
‘'sation (F t echnol ogi esgar sui tabl e as assa rret hods é [ls et al., J. of

Bi onol ech'QP fiaf) £336G3 ng LompoUpMs C@”ht?-ﬁ tisedin Qg ’i‘i‘@dELI SA assay
t hod ' - gh ho- AB
i nds. onl e 1R Sjonaf (BROARAIASlephefs BPEI GiochRRRETY, 00, 3% B o Pea

bi nds only the p 0 Sstrate. i ng can be tected by

chertisl um N88k diteecampognds asaading tpehemaadion @an) algabedisett as sheep ant i body

(Ross et Egllgents g(r)tzestmg kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.

20

Measurement of the kinase activity is a technique which is well known to

the person skilled in the art. Generic test systems for the determination of

the kinase activity using substrates, for example histone (for example

Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin

protein, are described in the literature (for example Campos-Gonzalez, R.

and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

25

For the identification of kinase inhibitors, various assay systems are avaii-
30 able. In scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashpiate 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 detectabie. Furthermore, homogeneous time-resolved fluo-

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



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

~interest incl ude9 but are not limted to, the follow ng. The conpounds
accor di § 1883 nvention are suitable for the trediHeiROWOEE ous

conditions where there is proliferatiGn 15 and/or mgration of snooth nuscle
‘cells and/or inflammatory cells into the intimal |ayer of a vessel,
resulting in restricted blood flow through that ves- sel, for exanple in the

case of neointimal occlusive |esions. Occlusive graft vascul ar di seases of
i nterest SAEPRHP Hiesbnelogias agis!itabler ahassay methtds (Sits ef @loak®faf t er

grafting, BY&%\?Ie%%frtSc% ﬂgifoozp,elrgi,l-_ stomatic prosthetic restenosis,
a opla

restenosi s er ~angl sty or 'sten acenent, and the like. PRI OR ART 25

o P R DR B Al oS o
derigvat i vesdRisqpHbSShOASE) arhdBhodpHRAB Bif8s Bhiyothe gHbspRBnfidted 411 046 Al .

Pyrrol e-indoline derivatives are known as Met Kinase inhibitors from WO
02/ 096361 substrae. WisA00ding320d8: ¢efectrliop shenjadmescenceUsEY OF THE

2 AR 5 R SR (5 S

NHA, NAA' BiSiNi2) ) SCRNHA, SCR2NAA', CONH2, CONHA,

10
There are many diseases associated with deregulation of cellular prolifera-

tion and cell death (apoptosis). The conditions of interest include, but are
not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
15 and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

PRIOR ART
25
Other thiadiazinones are described in WO 03/037348.
4 5-dihydropyrazoles for combating cancer are described in
WO 03/079973 A2.
Quinoline derivatives are disclosed as Met kinase inhibitors in
30 EP 1411046 A1
Pyrrole-indoline derivatives are known as Met kinase inhibitors from
WO 02/096361 A2.

35



15 CONAA', NACQA' , NASQRA', COOH, COQA or CN, R2 denotes H, A Hal, SO2NH2,
SC2NHA, SO2NAA', CONH2, CONHA, CONAA', NACOA', NASQ2A', COOH, COQA or CN,
-R1 and al so denot e net hyl enedi oxy, 20 B i not es
NHCG:O\Iﬁ%&-@%ﬁ%H&r NHCOOONA( CH2) nR3,  NHOOCOQ[ CH2) nm,ﬁi@%}éﬂiﬂ%ﬁm,
OCONA( CH2) nR3, NHCONH( CH2) nR3, NACONH(€H2) nR3, N(CH2) nR3, CONH( CH2) nR3,

"SO2NH( CH2) nR3, S02NA( CH2) nR3, NHSQ2( CH2) nR3 or NASO02(CH2)nR3, 25 Qis
absent or denotes al kyl ene having 1-4 C atons, R3 denotes Rl, Het or al kyl

havi ng 1- aving 3-8 C atons, each of which is
unsubstit&l‘&ﬂ%%:rﬁiﬁém“qnor tetrasubstituted by 30 R4, R4 denotes
A, Hal, OH QA SH SA SOA SQ2A, NO2, NH2, NHA, NAA , SO2NH2, SO2NHA,
SO2NAA' , CONH2, CONHA, CONAA', NACOA', NASQRA', COOH, COQA or CN, 35 Het
denot es a Tinerinvertiorbietates te compouats of et faroeyal e having 1 to 4 N, 0 and/or
S atons, which may be unsubstituted or nono-, di WO 2007/ 057093

PCT/REP2006/ 010286 or trisubstituted by R4, CHO COA, =S, =NH, =NA and/or =0
(carbonyl oxygen), A A each, indepgndenyly of one another, denote
unbranched or 5 branched al kyl havin -10 onms, in which 1-7 H atons
may be replaced by F, O and/or ravBng 3-8 C atons or

cycl oal kyl al kyl ene havi ng ) B | otes F, Cd, Br or I, 10 n
denotes 0, 1, 2 or 3, aﬁql aceuti cal I'y usabl e derivﬁives, sol vat es,
salts, tautomers and ster yarrer s thereof, including mxtures thereof in
al | 1ratios. 15 The invention also relates to the optically active forns
(steroeoi sonmers), the enantione®® the racemates, the diastereoners and the
hydrat es and sol -

in which
R' denotes H, A, Hal, OH, OA, SH, SA, SOA, SO,A, NO3z, NH,,
NHA, NAA', SO:NH,, SO,NHA, SO,NAA', CONH,, CONHA,
15 CONAA', NACOA', NASO,A', COOH, COOA or CN,
R? denotes H, A, Hal, SO;NH;, SO,NHA, SO,NAA', CONH,

CONHA, CONAA', NACOA', NASO,A', COOH, COOA or CN,

R' and R? together also denote methylenedioxy,

B is absent, denotes NHCOCONH(CH,).R?,
NHCOCONA(CH,),R®, NHCOCOO(CH,),R>, OCONH(CH_).R’,
OCONA(CH,),R®, NHCONH(CH2):R®, NACONH(CH.),R?,
N{(CH,).R>, CONH(CH,),R®, SO,NH(CH,),R?, SO;NA(CH,).R?,
NHSO,(CH2)nR® or NASO,(CH,)nR’,

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

R® denotes R, Het or

alkyl having 1-6 C atoms or cycloalkyl having 3-8 C atoms, each

20

25

of which is unsubstituted or mono-, di-, tri- or tetrasubstituted by
30 R*,
R* denotes A, Hal, OH, OA, SH, SA, SOA, S0OA, NO;, NH;, NHA,
NAA', SO:NH;, SO NHA, SO,NAA' CONH,, CONHA, CONAA'
NACOA', NASO,A', COOH, COOA or CN,
35 Het denotes a mono- or bicyclic saturated heterocycie having 1 to 4

N, O and/or S atoms, which may be unsubstituted or mono-, di-



vates of these conpounds. The term sol vates of the conpounds is taken to
nmean adductions of inert solvent nolecules onto the conpounds which 20 form
owng to their nutual attractive force. solvates are, for exanple, nono- or

di hydr a%z&gm@fﬂgpxi des. The term pharmaceutically “Sﬁ@}/ﬁpﬁﬁ&ﬁlgi’z}é ves i s

taken to nean, for exam ple, the salts of the conpounds according to the
i nvention and al so so- called prodrugBconpounds. 25 The term prodrug
‘derivatives is taken to nmean conpounds of the formula I which have been
nodi fied by neans of, for exanple, alkyl or acyl groups, sugars or

ol i gopepti des and which rapi gl eayed in t organi smt formthe
effective conpoun®é tréﬁﬂ?&ﬁﬁﬁ?%%gﬂt ﬁé&#’n%ﬁ’t i'c#:.'t'\g% ‘?‘Hg‘s%'c@?rsb i ncl ude

bi odegr adabl e pol ye@mboA@rdxygehyes of the conpounds according to the

i nvention, as described, for example, in Int. J. Pharm 115, 61-67 (1995).

35 The expr.&@8si oneaehfiadeperdentlynfionalancihes denotanobranabedaornedi canent or
of a pharmaceutical _active ingredi ich causes in a tissue, system WO
200 057093 PCT/ E%Wl%b@ vig i‘ﬁitnneglf‘]atwshunan a bi ol ogi cal or nedi cal
response whi ch is S@GRIcOl-799atds Ay boTeMSEERLE F oY hdigssar cher or
physician. In addition, the expression "therapeutically effective anount”

denotes an 5 anopapcloalkiythavioydpghCeatomsdr a correspondi ng subj ect who has
not re- ceived this anpunt, has the follaow ng consequence: inproved

treat ment, healin&)’c'BgEW@hWW B?V'Bgi"'ﬁi[}lu ?tﬁﬁ‘sof a di sease, syn- drone,
condi ti on,ygonpl aiyah s j side-effects or also the reduction in the
adva1 e o#-la di selgge?té(%o ’qFlng?]P?o’r di sorder. 10 The expression

"t herapeuti cal | y ekhetds §el,@&mubdt" al so enconpasses the anounts which are

effective for increasing nornmal physjological function. The invention also
rel ates t@@@%ﬁ@%ﬂ“#%%& Ggr"{ﬂé’eéog?ﬁiﬁtﬁéssﬂfsittﬁ‘étoi‘?)efﬁé‘\”ﬁ*ul a1, for

SRS MR O R heREPABaLTS 170 L
m xtures of stereoisoneric conpounds. 20 The invention relates to the
corrp105unds T fe itmr}gntfioonr %L%ellatgsn% tsh%I cgpsfictalrl];? ggt?\}ce forms (stereoisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert solvent molecules onto the compounds which
20 form owing to their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.
The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and aiso so-
called prodrug compounds.
25 The term prodrug derivatives is taken to mean compounds of the formuia |
which have been modified by means of, for example, alkyl or acyl 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,



and to a process for the preparation of conmpounds of the fornmula | accord-
ing to Cains 1-11 and pharnaceutically usable derivatives, salts, solvates
‘and ste ' thereof, characterised in that a) aSCOpPRR t he
ol & R e e R T ko 15 whi oh B dennt SRR (00 o)
and Q have the neanings indicated i ©taim1, WO 2007/057093

'PCT/ EP2006/ 010286 -10 is converted into a conpound of the formula | in
which B denotes NHCONH(CH2)"R3, 5 by reacting a conpound of the fornula |la

ohi or of or ANAF SR R BELRERTP: mddi fofhdlise Whigh S BRReBAEE"S, o)
tri phosgergedafod exaf i Byd réedrbiter SgRysiidd. 15 HZN(CH2)" R3 11 in which n
and R3 have the neanings indicated in Claim1, 20 or 2& a conpound of the

fornul a | & pgdiienl Heeexpsession fiheyarauligallyptieeliveogmauphsterotesand of the

formula I n ed | n f L.t S. oye.a bel.ow, the radicals
Rl1, 8R2, Qaﬁ%ﬁﬁ‘%ﬁ% C[W%gg:gﬂlﬁbg cpﬁégpgﬁcgbééuﬁ%ﬁ(mgq?%sr ﬁéﬁ & , unl ess
expressly cahatatisamen, fas t fdoWind\cofesfiledkeal kyl, i's unbranched (linear)
or branched, and has 1, 2, 3,

improved treatment, healing, prevention or elimination of a disease, syn-

drome, condition, complaint, disorder or side-effects or also the reduction

in the advance of a disease, complaint or disorder.

10 The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physioclogical function.

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

These are particularly preferably mixtures of sterecisomeric compounds.

20 The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-11 and pharmaceutically usable derivatives, salts, solvates
and stereoisomers thereof, characterised in that

a) acompound of the formula la

S.__0
T G-
NWLN
N7 Q

R? la

25

30
R2
in which
B denotes NH-,
35 and R', R? and Q have the meanings indicated in Claim 1,



4, 5, 6, 7, 8, 9 or 10 C atons. A preferably denotes nethyl, furthernore
et hyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl,

‘furt her S0 pentyl, 1-, 2- or 3- nethylbutyl or

2, 2-di WzLylpropyl 1- ethyl propyl, hexyl, 1- 2- ébfh“nﬁ%%%é?ﬁ yl pentyl,
1,1- , , 1,3-, 2,2- , 2,3- or-303: d| met hyI butyI 1- or 2-et hyI butyl,
1-et hyl - 1 nethylpropyl, 1-ethyl-2 WO 2007/ 057093 PCT/ EP2006/ 010286 - 11
met hyl propyl, 1,1,2- or 1,2,2-trinethylpropyl, furthernore preferably, for

exanpl e, rl ; erably denotes al kyl
h)a(tvirrﬁg 1, Széé%‘}é?{f%ng o%/ cgn@o&uﬁgt f&r@é%rﬁﬂgg é%y‘}ﬁ ﬁet hyl ,yet hyl , ;S)r opy?/,
i sopropyl B but yHenbReMNHZIONIS Qm?yl tert- butyl pentyl, hexyl,

trifluoronethyl, pentafluoroethyl or 1 1,1- trifluoro- ethyl cycl oal kyl
preferably denotes cycl opropyl, cyclobutyl, cyclopentyl, cyclo- hexyl or

Cy o oAt S R e ORI oA RBRL SARERL ™ P
Het pref ef@ih }hedgidpes a monocyclic saturated heterocycle having 1 to 2 N

15 and/or O atons, which may be nono- or disubstituted by A and/or =0
(car bonyl 0Rygeispproyideparchiasafasmaje,pr ef er abl y denotes pi peri di nyl

pyrrolidiny Ql . ra2|nyl 1, 3-oxazol i di n-3-yl or
i m dazol i di h?/l nB\'/{ﬁQ?%h?r}WiC%L?&?@ghg %y 20 al so be nono- or disubstituted by

A. R prefegpbl mfp}i@ggéﬁé OHor CN, in particular d or OH, very
par t4ipcul arl'y pre era 4- CI R2 preferably denotes H or Hal, particularly
preferably H) @sgeaeerably denot es NHCOCONH( CH2) nR3, NHCOCOQ( CH2) nR3,

NHCONH( CH2) nR3 or NHSQ2(CH2)" R3. The radical B is preferably in the
nmeta-position to Q 30 Q preferably denotes CH2. R3 preferably denotes H,

Het or al lapd eampeudd of fheatapmiladn cycl oal kyl
15 HaN(CH2),R? I
in which n and R® have the meanings indicated in Claim 1,

20 or

b) a compound of the formula la is acylated or sulfonylated

and/or

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

Above and below, the radicals R', R?, Q and B have the meanings indi-
cated for the formula I, unless expressly stated otherwise.
30
A or A’ denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3,
4,5 6,7,8 90r10 C atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
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-

35



having 3-8 C atons, each of which is unsubstituted or nono-, di-, tri- or
35 tetrasubstituted by R WD 2007/ 057093 PCT/ EP2006/ 010286 -12 R3

particul arl referably denotes H, 2-hydroxyethyl, 2-hydroxypropyl,

pyrroli MQ%%?BNW%t hyl pyrrolidinyl, norpholin-4-yl, 39‘¥NFRP‘§15/BWE§/@ am no) -
propyl, 3-(N, N-di met hyl am no) propyl - 1met hyl, ethyl or propyl. 5 R4
preferably denotes OH, am no, nethylam no, dinethylam no, ethyl- am no or
di et hyl am no. Hal preferably denotes F, C or Br, but also |, particularly

preferably F or C. 10 Throughout the invention, all radicals which occur
nor e t han reelwipregyloé 1.2-dunt R dalringthiiprered divrthermere prefeiabiefendent of one

anot her. ‘I'qf*gpﬁgp@ﬁggf%ﬁéﬁh&pe formula | may have one or nore chiral centres
can t Y :

and various stereoisoneric forms. The fornula |

encom 15 passasarfiblilatif pesfefyBendee iy Maving 18 3 Wwenéi ®@ rel ates, in
particular, to the conpounds of the fornula I' in which at | east one of the

sai d: r adi ciomshateferabhometing, ethgk eromd, iscpropyhbiutdsisthuiyt sesecbutpove. Sone
f d f b d by the,f.0ll ow b- f |
Ptor 15 R BrpSh TR RS a T ropi Al 1 11l Sy pot o

desi gnat egsthyl greater detail have the neaning indicated for the formula I,
but in which 25 in la Rl denotes Hal, OHor CN, in |b R2 denotes H or Hal;

30 in | c Bydloalybpreteebholeiaes oyaspromCayootd) aRrIopeMICCREIPCH2) " R3 or
NHSQ2( CH2).nR3: i n |§1q3t enotes CH2; 35 WO 2007/057093 PCT/ EP2006/ 010286
213 jn | e EXYHRNOIREBY et or al kyl having 1-6 C atonms or cycl oal kyl

havity 3- TfelGHIRTRIKyRAR Draferdbly Wenbles BrdidisroblMi&tAy 0 tyclobutylimethyl,
cylopentylmethyl, cyclohexylmethyl or cycloheptylmethyl.

Het preferably denotes a monocyclic saturated heterocycle having 110 2 N
15 and/or O atoms, which may be mono- or disubstituted by A and/or =0
(carbonyl oxygen).
Het particularly preferably denotes piperidinyl, pyrrolidinyl, morpholin-4-yl,
piperazinyl, 1,3-oxazolidin-3-yl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by A.

20
R’ preferably denotes Hal, OH or CN, in particular Cl or OH, very
particularly preferably 4-Cl.
R? preferably denotes H or Hal, particularly preferably H.

25
B preferably denotes NHCOCONH(CHg)nR3, NHCOCOO(CH.).R?,
NHCONH(CH,),R® or NHSO,(CH2)aR>.
The radical B is preferably in the meta-position to Q.

30

Q preferably denotes CHa.
R® preferably denotes H, Het or alkyl having 1-6 C atoms or cycioalkyl
having 3-8 C atoms, each of which is unsubstituted or meono-, di-, tri- or

35 tetrasubstituted by R*.



nono-, di-, tri- or tetrasubstituted by R4; 5 in If R4 denotes OH NH2, NHA

or NAA"; in lg A A each, independently of one another, denote unbranched
~or brangched aI kﬁ having 1-6 C atons, in which 1-5 H 10 atons nm
repl aced BYYEONAY or chiorine; in I'h Het denotes a ndifo&APeoid urat ed

het erocycl e haV| ng 1 to 2 N and/or-02atons, which nay be unsubstituted or
15 nono- or disubstituted by A, in i R denot es Hal, OH or CN, R2 denotes
H or Hal, 20 B denotes NHCOCC]\IH( CHZ) R3, NHCOCOQ( CH2) nR3,  NHCONH( CH2) nR3 or
NHSOZ(CHZ nR3, ..Q denote denotes H, Het or al kyl having 1-6 C atons
or cycloa ﬁarWéH}?r pf:ef@f yz@e%&tSﬁ# ?GBWOEYEWi rhYroXYieR¥Y i t ut ed or

nono- 0 t 2, NHA or NAA',
A A eacf'?"’m-Brl de%‘ér&d@nﬁwpﬁ @L@F arﬁggpﬁ%hﬁ{‘h g‘hot #!) %HHF'SO or branched
al kyl havprgpyl -3, Netdmsthylaminb)peopyil; ﬁ\elthylpethptomrﬁmplye repl aced by F and/or

chl orine, Het denotes a nonocyclic saturated heterocycle having 1 to 2 N
and/5or 0 atons, which may be unsubstituted or 35 nono- or disubstituted by

Aoty P oSl opofis OF bmifl A58 ho, lip2ilaring VEGRO7/ 057092

sol vat es, aténd oreicthgarhinst er €oi soners ther eof , including mxtures thereof
inall ratjos. 5 The conpounds of the fornul a I and al so the starting

mat er i al s H@bPrafgeakly dgpeiestaiGl e Biy but algo dgearticdlarly prefesaily o9 #et hods known

per se, as de-

10 Throughout the invention, all radicals which occur more than once may be

identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
can therefore occur in various sterecisomeric forms. The formula | encom-

15 passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the

formula | in which at least one of the said radicals has one of the preferred
20 meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae la to li, which conform to the for-
mula I and in which the radicals not designated in greater detail have the
meaning indicated for the formula I, but in which

25 inla R’ denotes Hal, OH or CN;

inlb R? denotes H or Hal;

30 inlc B denotes NHCOCONH(CH,),R®, NHCOCOO(CH,),R®
NHCONH(CH2),R? or NHSO4(CH,):R>;

inld Q denotes CH5:

35



1

scribed in the literature (for exanple in the standard works, such as
Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

Chem stry Thi ene-Verlag, Stuttgart), to be pregj eaction 10
conditi onézmg{?g:ére known and suitable for the said Eé@@ﬁ“gﬂg&éﬁ;e can
al so be made here of variants known-gié- se which are not nentioned here in

greater detail. 15 The starting conpounds of the fornmulae la and Il are
general |y known. they are noveI however, they can be prepared by

met hods kno p or nul in which B tes

NHCONH( o) 18 eFian 20 SRBPESH: yebet BBvLARERG 3 Pe%iemsngf FHund of the
formula la with a couplh|at§}g.| rggqu@& rﬁglg&pgf \f‘,mam% t?lﬁHQte?i)oﬂ soproyl i dene
chl oroformate, b) p-nitrop eny oro rmat e phosgene, 25 d)

tri phosgene, and a conpaouenb-ptii- xﬂnleoftﬂtmﬂLmstliuted'theact| on is preferably

carried out as a one-pot reaction. 30 The reaction is generally carried out
in am inert solvent. Depending on the conditions used, the reaction tinme is

between ajheww mRNutes apAolt GRYNH.L NHA%F‘W“ tenperature is between

about -15 and 150, normally bet weer’ - 90, particularly preferably
between 20 35 and 60C. WD 2007/ 057093 PCT/ EP2006/ 010286 -15 Exanpl es of
suitable i nc—lzrt sol vents ar hydroc& such s h xane, Petrol eum et her,
benzene, tBMienébdt xyl @ﬁ@ Wdesen %@ dOrRRﬁ%% note yaRranc
trichloroethylene, 1,2-dj %%ﬁlfr%‘ﬁtﬂ ta%ﬁﬁ \Pﬁfcﬂel 5¢hl o 5 roform
or dj«£hl oronet hane; al cohol s, suc ano I sopropa- nol,

n- pr opanol , n-but anol oratmmstm@,ubameﬂ;laced bngsantﬂocbhm‘nél et hyl ether,
di i sopropyl ether, tetrahydrofuran (THF) or di oxane; glycol ethers, such as
et hyl ene gl ycol nononethyl or nonoethyl ether, ethylene glycol dinethyl

ether (dig ) ;H&¢et one iy : ] ch as 10
acet am de, hﬁeﬁé} acet z?m ge or ﬁ?r%?&@%tﬂ%%&?%%g!@'ﬂr#ﬁﬁ :E gdsj, such
| 2 N and/or O atoms, which may be unsubstituted or
15 mono- or disubstituted by A;

inli R denotes Hal, OH or CN,
R2 denotes H or Hal,
20 B denotes NHCOCONH(CH,),R*>, NHCOCOO(CH,),R?,
NHCONH(CH,):R® or NHSO,(CH,)aR®,
Q denotes CH-,
R® denotes H, Het or
alkyl having 1-6 C atoms or cycloalkyl having 3-8 C
25 atoms, each of which is unsubstituted or mono-, di-, tri-
or tetrasubstituted by R,
R* denotes OH, NH,, NHA or NAA',
A A each, independently of one another, dencte unbranched
30 or branched alky! having 1-6 C atoms, in which 1-5H
atoms may be replaced by F and/or chlorine,
Het denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be unsubstituted or
35 mono- or disubstituted by A,

Hai denotes F, Ci, Bror/|,

n denotes 0, 1, 2 or 3;



as acetonitrile; sulfoxides, such as dinethyl sulfoxide (DVSO); carbon di-
sul fide; carboxylic acids, such as formc acid or acetic acid; nitro com

- pounds, wiiHgda$ody t r omet hane or nitrobenzene; esters,Pcs[l,lmO@@m@islayl ace 15
tate, or mxtures of the sald sol venti Particul ar preference is given to

THF, di chl or onet hane and/ or . Thé%reaction is generally carried out in
the presence of an acid-bindlng 20 agent, preferably an organi c base, such
as DIPEA, triethylam ne, di nethylaniline, pyridine or quinoline. The

addl i on ghaanahkal o 3ldkRld HeneaLED THLALoMUILoN demgangnat e or bi-

car bonat e or or al kaline-earth

metal s, psaéreosbhberg’thetrebasmludﬁngSﬁﬂtums tisrbof mnalbiatiogesi um may al so be 25
favour abl e. Corrpounds of the formula I in which B denotes NHCOCONH(CH2)" R3

or NHCOCOQ(CH2)" R3 can preferably be obtained by reacting a conpound 30

of e T o @rhgoutdorfe ToitHliad Uiy A5G bl g ReriaitoEURTE | ¥

hydiol ysi ng t am na reac resul ant oxalamc acid

with a coppspardtiof até]dnfaddrtnhaprdparé@ chhemaeaknemense adwiet ageousl y
formed in situ here, for exanple 35 through addition of HOBt

(hydr oxyb&fERRS |rati1@|l6?ra@4remf¢rﬁqam@)§u&mwhandard WRH, SHFB a6 this type for
act i vat | oncobeh e A e HRL Bl Bhe AR LERRS d RF5HE"S & ©

descri bed In t ure ard

2007/ 0570 Zhemist] P@é@ﬁéﬂiﬁéfﬂé Verly, St o rediéy Undékidzeten der
or ggpi schen Cherrnﬁe [ Met. hods of ICl%r@ganllmct:gé?r:h@em stry), Geor %@;hl ene- Ver | ag,

St ut t gar t cpnditiges wéugh asnknawn apd isgitablgtfor the srid seactionse Use edcar bodi i ni de,

O et hyi - A58 oF DR Lo SR BPIS 19, PRLAR Ml grogpot mentioned here

di cycl ohewgmmtam de, an organic base, such as, for exanple, N
nmet hyl nor phol ine, and in an inert solvent as indicated above. Dependi ng on
the conditions used, the reaction tine is between a few nmnutes and 14

et aBen - 32 sie4BB CoRRTITNe IRTHET sPHIl rsdendBfy ibugct "™ Y

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

Compounds of the formula | in which B denotes NHCONH(CHz)nR3 can
20 preferably be obtained by reacting a compound of the formula la with a .
coupling reagent selected from the group
a) isoproylidene chloroformate,
b) p-nitrophenyl chloroformate,
c) diphosgene,
25 d) triphosgene,
and a compound of the formula Il. The reaction is preferably carried out as

a one-pot reaction.

30 The reaction is generally carried out in an inert solvent.
Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -15° and
150°, normally between -5° and 90°, particularly preferably between 20°

35 and 60°C.



S

Conpounds of the formula | can furthernore be obtained by acylating or 15
sul fonyl ati ng conpounds of the formula la. This is carried out under

st andar The reaction is generally carried ' | nert
sol vent qvé%ﬁ@ﬂ% "%S on the conditions used, the reactigﬁs?‘;éﬁ%ﬁ@g{"gd}ﬁéet ween a
few 20 mi nutes and 14 days, the react1%n tenperature is between about -15

and 150, normally between -5 and 90, particularly preferably between 20
and 60C. Suitable inert solvents are those rrentioned above. The reaction is

ener al | arr| d aqut t he sence of d bi n 25 agent ,
gref erab?/y E‘&aﬂflsé“tﬂg?e'“egtp?&i Vesds py; ropar ﬁy?'é‘%? thyl - aniline,
pyri di ne Oetibliel difer, bEHEERE U G xyihelditbinaRéd ﬂpﬁﬂid P@or?sa”h met al

hydr oxi de,” carbonate or | carbonate or anot er sa a weak acid of
t he al kal i siarh a8 tcahioteethwytante, 13,1}dlmlmbethapeetammt;atraf:hlpadessmlum sodi um

Formg. 35 TREEAPHACORSRIENE Aty 6N AL SRS SBREd | n { hel
final o siahiorb0s b1, budifol & bR SRELLASAHs digrnbiren, al so

enconpasses e use ese conpoundas orm o elrr

phar rraceutdlmlpmp}éettwt tefﬁh&ﬁﬂifﬂlﬂﬁﬂmﬂz)mlm@wéﬂ@rs dithedd e salts,
which can b derlved fromvarious organi ¢ and i norganic acj ds nd bases by

pr ocedur esCiRMERE glyeal rrongraethshar maReathyeaihey. elpylepeglye! dggp{hy? orms of the
conpounds é’tﬁeh@ﬂgl&ﬁ{égﬂ%%o ?Qrﬁ.lcfhoés é&Tﬂ H?%tr bR o SRAGES % gonvent i onal

rret h?@ for contalns’'a car- group, one
Sui a@éihmlfﬁaIchmeﬂﬂﬁlﬁdﬁamwemddlmethyimrmmdeHIMF))nmtplelsnsluNh th a
SUI tabl e base to %I ve the corresRondl ng base-addition salt. Such bases are,

for exanpl @ ageiRaltilenselipxiegrisye @sdimethyl syifaydePMEO)Rarkg@bbxi de, sodi um
hydroxi de gngad 44y, nt%%&“sﬁeg a%'flS@'Hc’H?:lcEG ééeﬂf Lal: o cﬂlgox' des, such as
,oa a| me X1

bari um hydr oxi de an cal clum roxI aI Ko for exanpl e

pot assi um péirais, daclad mmdmemawetmomtrdbenm; egtars osichoagethyt abases, such as
pi peridi ne, diethanol am ne and N nethyl -
15 tate, or mixtures of the said solvents.

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

The reaction is generally carried out in the presence of an acid-binding
20 agent, preferably an organic base, such as DIPEA, triethylamine, di-
methylaniline, pyridine or quinoiine.
The addition of an alkali or alkaline-earth metal hydroxide, carbonate or bi-
carbonate or of another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may also be

25 favourable.

Compounds of the formula | in which B denotes NHCOCONH(CHz)nR3 or
NHCOCOO(CHz)nR3 can preferably be obtained by reacting a compound
30 of the formula la with an alky! chioroformyl formate, subsequently
hydrolysing the alkyl oxalaminate, and reacting the resultant oxalamic acid
with a compound of the formula Il.
An activated ester is advantageously formed in situ here, for example
35 through addition of HOBt (hydroxybenzotriazole) or N-hydroxysuccinimide.
Radicals of this type for activation of the carboxyl group in typical acylation

reactions are described in the literature (for example in the standard works,



|-

i
glutam ne. The alum niumsalts of the conpounds of the formula | are |ike 15
W se included. In the case of certain conpounds of the fornula I, acid-

addition salts can be formed by treating these conmpounds with Phar ma-

ceuti calW928@&H¥4abl e organic and inorganic acids, foPCEERRMO@IRIrogen

hal i des, such as hydrogen chl ori de, -glr ogen brom de or hydrogen iodide, 20
other mneral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the |ike, and al kyl - and nonoaryl sul fonates.. such
as et hanesul fonate, toluenesul fonate and benzenesul fonate, and ot her

organi ¢ acsush amHoubera¥euhMeaigoden der preanisshenChemiasiMetheds ©f tri 1 uor o-

acetate, t ) t L i t nzoate, salicylate, ascor
25 bate an@l:qa{@é ﬁhﬁgﬁ&mcg%eg?éigﬁw%'ﬁlaef%gc%tfﬂffy accept abl e aci d-addi ti on
salts of tTee esutrionslsanied dst ih ehapresdncenstlaickerbbirmidd, Isavh @, facet ate, adi -
pate, alginate, arginate, aspartate, benzoate, benzenesul fonate (besyl ate),

bi sukf at e, exarspief BLE:| (Brethytd,N'Hdinpethylamioapismyheadodieng#idrsul f onate, 30

conate. o et ShelfmubupaRT A b usBabblhin GGl SRR o hane. O
sul f onat e, metHihakgholiia! aed @i ah tndrt 5GNEALES MdReEted abegéact uronate, gl uco-
hept anoat e, gluconate, glutamate, gl ycerophosphate, hem succinate, 35

hem sul f atléeperging sodhe conditionsatsed, tepiaactior fimsyigrtstwesniadiew hydr o-

bromi de, h i odide,, 2-h h | fqnate,, iodide, i i onate, iso-
Uty at e, THsE ahd T Y B REEhaa RERUer AR & os ik Foa HondiBEl o e Vo
2007/ S7098(PChoFhEAPEEIWE2EE° ana&am?Pgm&qmwreferast%%fmat e,

nmet hyl benzoat e, nonohydr ogenphos- pha 2- napht hal enesul fonate, nicoti nate,
nitrate, oxx @0%C. ol eate, pal no- ate, pectinate, persulfate, phenyl acetate,
3- phenyl pr opi onat e, phosphate, 5 phosphonate, phthalate, but this does not
represent a restriction. Furthernore, the base salts of the conpounds

accor di ng tempbants\6eHd fRitmuld ¢ La furletfoie BB oRETREI BiNacyiatig &M copper,
iron(lIl), iron(ll), lithium magnesium manganese(l!l’l),” manganese(ll),

pot a$8i um sutemylatingrapmporndsofdhe fermuatlat Hhis i sanied outtungdeed to represent a
restricti oy 8} dt he above-nen- tioned salts, preference is given to
ammoni um  TABYEAENY Pl salts  sodium and pot assi um and the

al kal i ne- ephié Redtitionlis gahbrallgaafliedban@ an inert solvent.
Depending on the conditions used, the reaction time is between a few

20 minutes and 14 days, the reaction temperature is between about -15° and
150°, normally between -5° and 90°, particularly preferably between 20°
and 60°C.
Suitable inert solvents are those mentioned above.
The reaction is generally carried out in the presence of an acid-binding
25 agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
aniline, pyridine or quinoline.
The addition of an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or of another salt of a weak acid of the alkali or alkaline-earth
30 metals, preferably of potassium, sodium, calcium or caesium, may also be

favourable.

Pharmaceutical salts and other forms

35 The said compounds according to the invention can be used in their final

non-salt form. On the other hand, the present invention also encompasses

the use of these compounds in the form of their pharmaceutically accept-



magnesi um Salts of the conpounds of the fornula | which are derived 15 from
pharmaceutical |y acceptabl e organic non-toxic bases include salts of

primary and tertiary am nes, substituted i ncl udi ng
nat ur al W%@@E&ﬁ%g substituted am nes, cyclic am negﬂgﬂﬁﬁmg@iﬁ%ﬁl on ex-
changer resins, for exanple arglnlne17betalne caf fei ne, chl oroprocai ne, 20

choline, N N -di benzyl et hyl enedi am ne (benzat hi ne), dicycl ohexyl am ne,
di et hanol ani ne, diethyl am ne, 2-diethyl an noet hanol 2- di met hyl am no-

th | N-eth | hyl -
i dine, " B @ W, 685 B FRENEF TSR fBHRUS AYGRa AR RSTORBISASHS | ani h.
| docai ne ankiieishs by TGLURRS IO NTEH KL o PHUFAECBBIAR RhBbidie Pl Pera 25

zi ne, plperl m ne resins, procaine, purines ne, tri-
et hanol amisak fortnns efmel cmmpeundsr ofrmerfprmmlariearetfor {hreoppbbpan erepatetr i s-

hydr ox th Iam tr met ham ne), _hut thi s not intended to
gegrf,ese%'?% ‘%é'i’??‘ﬁ’ ﬂiﬁ)ﬁ%goﬁf‘apﬁ& f%’?@ﬁﬁ \ COR@INS 3KaThi ch cont ai n
basic nityg t r ents such as
(C1- &a) al E9RTIPHES Al E?ggﬁéﬂaﬁé't%?ntﬁ?m%@W%?%“ﬁ%*“ﬁg e tert-butyl
chl ori de, pbunchvdt—:h asdutﬁtﬁehmkede,gmb {Ha e@@sﬁdnyﬂngswéaaddltlohmaitexarrpl e

di met hyl, diethyl and di anmyl sulfate; g&’ Cl18) al kyl halides, for exanple
decyl , &’@;Ibasleélﬂ*w fOf@}?F@J%ua’k%lh@e&ql F’Wx“ilﬁﬁ d‘P‘F’H@'nQMﬁ%'émand i odi de;

oxe afy'(ﬁﬁ I, 0B P Bl M e e e BTN MRRP 077 sl - b e

exanpl e be
corrg@unds hqdmxidhsngubn abrtmrlumayﬁnoamecm baiclune pgdrskides iaicalismetal salts. 5
The above-nenti oned pharnaceutlcal salts which are preferred include

acetate, PRKoXARs; Rlctamrie petassivnethexide and SQQHﬁrﬂiPEOX'Qeu%%at e,

her e el e UELE RN UL AR o DigorsL e,
phosphat eglmbﬁméorm—ﬁél@mlﬁtufﬁ Shis oﬁﬂhbfmatmdsaéfethetf@rrﬁuIatl%reﬂlheomil ate,
tosylate and tronmeth- amne, but this is not intended to represent a
restli ct i wAse included. In the case of certain compounds of the formula |, acid-

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

ceutically acceptable organic and inorganic acids, for example hydrogen

halides, such as hydrogen chioride, hydrogen bromide or hydrogen iodide,

20 other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
25 bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,

30 caprylate, chloride, chiorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, giutamate, glycerophosphate, hemisuccinate,
35 hemisulfate, heptanoate, hexanoate, hippurate, hydrochioride, hydro-

' bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

butyrate, iactate, factobionate, malate, maleate, malonate, mandelate,



The aci d-addition salts of basic conpounds of the fornula | are prepared 15
by bringing the free base forminto contact with a sufficient anount of the

desired %ﬁg’”g@%i ng the formation of the salt in a '9(?[(0}};%%/ raggé manner .
S

The fre be regenerated by bringing the salt m T nto contact

with a base and isolating the free bd8e in a conventional manner. The free
20 base forns differ in a certain respect fromthe corresponding salt forns
thereof with respect to certain physical properties, such as solubility in

oL oS EhotShe R o A B e e
the phar mgaig |2 AhbNiaRTRRLAShAEDARRIAGE hitkile SitdiBteobiddie, pARIEROUNdS of the

formula | 'are forned wth nmetals or am nes, suc al kali” nmetal s and

al kal i ne- cde t peatisate, pessulfatgaphenviadetate, SMhenyiprogiomaten|phosphates odi um

pot assi um_, magpesi um and . cal ci Preferred organic 30.anm nes are

N, N5 di bemgﬁﬂg}?t@ngﬁﬁ?ﬂﬁ%ﬁepu@m%@%ﬁﬁ B%taﬁeﬂé‘?segﬁél rfaﬁg',Ct’HP'- et hanol ani ne,

et hyl enedi am ne, N-nethyl-D-glucam ne and procai ne. The base-addition salts
of acidic conmpounds according to the invention are 35 prepared by bringing
t he free d&duirthefmone,ithe basersalistof the bompsuhils aceortdingatttinetineéntidre desi r ed

a0i d can DRIFREEREFBER, SFSIG: FCLHS SRPE GMDC oo ahgDs
PCT/ EP2006400486m mfhgailee ) rikiigaieb ANl bodithalid ing he free acid

I n a]q:onvent onal man- “ner. ree acl fer 1n a certain respect
fromthe aitsesydhidi ingot saendédtonepréssrdd restridiione )i dled above-enerai n physi cal

ties, h |u- bility i | ar. sol o f th f th
Tvent i on ORBHSALS, PRVRISASEISIVER 10 ARTaNB tBE FUial T8I BBIS bspect | ve freo
aci d T or myqLieh &RH:p téséuﬁoaﬁg‘m@'ap&?ﬁé-@a% rh%tatﬂé%lté RURIlh Yhacont al ns mor e
t han one group Wwhich is capable o orm ng pharmaceutically acceptable

salts of thagnasima, Saltd of thee compoaunadsobthedoenataipabicbarewerivetie sal ts.
salt fornms incl e, bitar i acet at e,

i P e aflél";éfﬁ%ggnaﬁew&a"u @90%5%3%&9%?%%% XirbasRs MJ«@Z@%@% oride, but

this i's nQfimhdlye8sisshdary GRA%EaRF Iy, §BbslitalddSminkR, also including

naturally occurring substituted amines, cyclic amines, and basic ion ex-

changer resins, for example arginine, betaine, caffeine, chloroprocaine,

20 choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,
diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpipe-
ridine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-

25 zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-

ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-

(hydroxymethyl)methylamine (tromethamine), but this is not intended to

represent a restriction.

30
Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C;-Cs)alkyl halides,
for example methyl, ethyl, isopropyi and tert-buty! chloride, bromide and

35 iodide; di(C4-Cy)alkyl sulfates, for exampie dimethyl, diethyl and diamyl!

suifate; (C1o-C1a)alkyl halides, for example decyl, dodecyl, lauryl, myristyl

and stearyl chloride, bromide and iodide; and aryl{(C;-C,)alkyl halides, for



Wth regard to that stated above, it can be seen that the expression "phar-
maceutically acceptable salt” in the present connection is taken to nean an

active ipgredi whi ch conprises a conpound of the f ' he 20 form
of one of "i al'ls, in particular if this salt forminhparts | nprove
: \?8 .2&03/025&9? ‘n particul il ot %ﬁg?ék?uokmir(r)gset d

phar macoki netic properties on the actiQe ingredient conpared with the free
formof the active ingredient or any other salt formof the active
i ngredient wused earlier. The pharmaceutically acceptable salt formof the

ti [ di ent I i d hi L ' di ent, f the first
(1o wi t h RSP RETEUPRa e BESIbheaeiy! Brdpee: BolthRele andici SR have
car i et arleeRfndtiel duebRiifg RORie inveniicl bieBeSreBaldirusihgiser0dynani cs of

this active ingredient with respect to its therapeutic efficacy in the
body. 30 Tsdtsi nvention furthernore relates to nedi caments conprising at
| east one conpound of the formula | and/or pharmaceutically usable
derigatives, sol- vates and stereoi sonmers thereof, including mxtures

thereof inpd }f]b?eé-h@mo_n@ag)r@%hea@ﬂi&daf_ssng WHiGNsR &{éﬁéer?c%% gfrgmg@nt s. 35

Phar maceuti cal formul ations can be adm nistered in dosage units
whi ch conmadetatea tifluededeataten edsyata nitraié, fuotarate, ighgomdite tierpisuctlO

2007/ 057093 PCT/ EP2006/ 010286 . .-21 , dosa uni t. Such a unit can conpri se,
For  exanplEEteGHEPHEtE YOrGENIgrids FxaraBioyde geiionals, andRiate; S ar |y
pref er abl yqyigmite tra0oi@ite YhaRoRBAA H%@at@c i e digyention,
depe{@“ieng %ﬁ the con f?!agne’ﬁ é%f)eg, tteﬁg netﬁ%gom%‘%htﬁi s’trgtion and t he
age, i ghratg rediifate) ciutfosalicgfate Hartpate| thiemalabe, tphgateaamditrocethf or mul at i ons
can be adm nj Stfp{gﬁﬂ’fi n the form of dosage unit.s_which conprise a

pr edet er i HBtCa is 5t nQtdptepded Ag rerfesrbt asestigihge unit. Preferred dosage
unit fornulations are those which conprise a daily dose or part-dose, as

I ndi cat ed above, or a corresponding fraction 10 thereof of an active
i ngr edi ent Thd-acidhadditiore salthef basie scompaluntis ofitheafdronda | afe preparégpe can be

Bt TS pitar PedluB 6 rop JiAvaGET GHO RBANHUA SRS AT 05 ot f on vi a
any - desi réekirid 4! @uUSHI PR fofRBtioH B ind Bbnidritthufimnanccal or
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The free base can be regenerated by bringing the salt form into contact

with a base and isolating the free base in a conventional manner. The free
20 base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubitity in
polar solvents; for the purposes of the invention, however, the salts other-
wise correspond to the respective free base forms thereof.
25 As mentioned, the pharmaceutically acceptable base-addition salts of the
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
30 amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, di-

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

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

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



gual ), rectal, nasal, topical (including buccal, sublingual or transdernal),
vagi nal or parenteral (including subcutaneous, intramuscular, intravenous 20
-or |ntradernaa% nmet hods. Such formnul ati ons can be prepared u5| al

pr ocesse¥XORMEUR9%% t he pharnmaceutical art by, for exaEST@ [@8 ¥ ng the
active ingredient with the excipient(X)-or adjuvant(s). Pharnaceuti cal
formul ati ons adapted for oral adm nistration can be ad- 25 mnistered as
separate units, such as, for exanple, capsules or tablets; powders or

granul es; sol utions or suspensi ons i n agueous Or. non- aqueous |'i qui ds;

edi bl e fodRi® ePntaekyith aa@s?ld apd ésqlating W@tfé?e BEGUN P ePRMesttional man-
vat er-in-opl, &hgqrﬁgwggeﬁy rffe?ﬁqg rT%’s f;ﬁprlrﬁhte'dbﬁ ﬁoﬁaﬁﬁ of oral

adm ni stration I'n he actirve- rngredi ent

conponent sainfdnasqmtéolﬂe\nthvvetsbeartoweatb;n phmcélcpmpemd gy ameeluti cal |y
acceptabl e inert excipient, such as, for 35 exanple, ethanol, glycerol,

wat eg and Ry mm&arqnbmé?é’oat*@ wreeae%efﬁgein&@mﬁmmqu/em@ EMBound to a
T o i m 1 N8 SotASpdd i the festebirol BRERIRS S Ra TS B100se Do

exanpl e, an edible car bohydrate such as, for exanple, starch or mannitol.
A flavour, preservatlve di spersant and dye may |i kew se be present. 5
Capsul es alf 8 geRRIKbacsPrgngathe invenyendentaink mare than @as@re¥Rd above and

for_gyampi G 4GSR Bl ekt g BSOS 7o)
ci um’'st earthkan@ntioPl 2166 RyLempastes Multigle salts. dwméemmﬁlﬁﬁiebﬁaﬁaﬁéﬁﬂd to the
powder m xture before the filling operation. A disintegrant or solubiliser,

10 such asinciuge, xaxpmple hyjtartraigadiacetatei duﬁumara;ten@me misdidirm car bonat e,

mont - af ¢ erbiaesatres M REk O S bR b RleideY Blpbleg o °

necessary, seitid @trstibhnders, lubricants and disin- tegrants as well as dyes
can |ikewi se be incorporated into the m xture. Suitable binders include
starth, gelatine, natural sugars, such as, for exanple, glucose or

bet a- 1 act oy, UERT 1P SIRIP abbIE TBAF B S28h Y& the expression “phar-

maceutically acceptable salt” in the present connection is taken to mean

an active ingredient which comprises a compound of the formula 1 in the

20 form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a

25 desired pharmacokinetic property which it did not have earlier and can

even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

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

35
Pharmaceutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per



20 and synthetic rubber, such as, for exanple, acacia, tragacanth or sodi um
al gi nate, carboxynethyl cellul ose, polyethylene glycol, waxes, and the I|ike.

The Iubr\{/(g?r@ga%tbﬁgd in these dosage forns include sodi,m[gioca%ﬁ\,zséspdi um

St earat €, um st earate, sodium benzoate, sodium acetate, Sodium
chloride and the like. The disintegrd&its include, wthout being restricted
25 thereto, starch, nethylcellul ose, agar, bentonite, xanthan gum and the
|ike. The tablets are fornulated by, for exanple, preparing a powder

m xt ur e, ranul at.i r dr.Y- ressi n tﬁ%e m xttfre addi,ng a lubricant and a
di si nt og- TesAOCATE. SPEBa Wyt Eal COPTPe. 1Y @Xample -§iTU8 16 3 €A ponder
m Xxture | Sabwmh&@é“?@d rﬁg ;mrﬁbtﬁ‘lgrlﬁr B?efEFHB?PBWﬁ%%”TUDWHQ,e&é Bor-Sul table

manner with a diluent of 'a base,” as descri bed above, and optionally with a
bi nder, syshindaageordingds dimgiryentian bdepareingy bodhé abodibipn dreadédjithet e, gel ati ne
or pol yvi rrolidone,. ol ution.retardant, .suc f or exanpl e,

| - di . .
parag fin, n’ﬁﬁt@@y%%a 'Pﬁﬁiriagﬁﬁéé@f"@ra&eowe@ﬁ@m condifipn'g t?;}a?;th;!ené, quat er nary
sal t, a“d/d?[Pr?é?waﬁeﬁﬁéQ%ﬁmul 1SR 88n bte%fdn%ﬁ%@{e@’in *ﬂ%‘?&ﬁﬁ E)F"%o In or
osphat e n y

a
dicalciump . The powder m xture can be granul ated tting it
with a bi ndets,wisiob lcoamrise@ pEOEIEHN06E aRCUMER? @0ty IgPSdent @& f or exanpl e,

O A A
granul ati %‘da@‘@oé@&ﬂﬁlérft-@o’ébyﬁg |iorféﬁk‘.‘at I& g[l])BUeFS'F é’ggﬂeépéﬁ@hﬁﬁa'c%n machine, 5

gi vi | unps of non-u orms are broken up to form granul es.

The gt?anultbererﬁrmf ke datibe imgrednbyF werthdrimiooe, parsiazauticaldorulations ear at e sal t,
talc or mineral oil in order to prevent sticking to the tabl et casting

moul ds.  THANISUWPS 62D &8 RrERPIRCUSTEG PHIRCESR WO & Seger@liv ket &1 The

conpounds (el : invention can also be conmbined with a
free-fl omtﬂgq’?‘%é'ﬁtbe%ﬁ%i%ﬁi ent and then pressed directly to give tablets

Wi t hout carrying out the granulation or dry-pressing steps. A transparent
or opaque protective |ayer . consisting, of shel |l a¢c sealing | ayer, a |ayer
of s{)@ar rhaypIaResticalp P@Flonﬁﬁa@eﬁ@egé@fe@dmw%w B8Ypresent. Dyes
can be adq%%- : HeRf i ] : ; Lifierentiate
bet ween di grregn%lﬁﬁgg%aégt unl’?g. @@qu%lj QE?IBQWE’EALSCSC%P?%U%%WI e,
sol uti on, gualypectahtashi, topisal (neiudieg puecal psulslithgual dheahsiernd), dosage units
so that a given quantity conprjises a pre . .
vaginal or parenteral (including subcutaneous, intramuscular, intravenous

20 or imtradermal) methods. Such formulations can be prepared using ali

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

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

Pharmaceutical formulations adapted for oral administration can be ad-
25 ministered as separate units, such as, for example, capsules or tablets;
powders or granules; solutions or suspensions in agueous or non-agueous
liquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emuisions.
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
35 example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a

pharmaceutical excipient comminuted in a similar manner, such as, for



20 specified anpbunt of the conpound. Syrups can be prepared by dissol ving
the conpound in an aqueous solution with a suitable flavour, while elixirs

are prepared. usi a non-toxic al coholic vehicle. Sus ' be for-
mul at ed%“ﬁ?’%&%i on of the compound in a non-toxic @gﬂﬁ%ﬁ%ﬂeﬁmgg&l}ubi lisers
and enul sifiers, such as, for exanpl@Z-ethoxyl ated i sostearyl alcohols and
25 pol yoxyet hyl ene sorbitol ethers, preservatives, flavour additives, such
as, for exanple, peppermnt oil or natural sweeteners or saccharin, or

other artificial sweeteners and the |ike, can |i kew se be added, 30 The
dosage unief‘am‘?nﬁrhgg’gi%cqrgPhW@Fe!é‘ﬂ’ A% FORNBRPIEaSIAreh ORENMY pe en-

capsul at eqh fdflrChREBRAHNESdisTBRaHPAAY biAdy iRWRL T PiRsBReEPared in  such a

way that the release Is exten or ret such as, for exanple, by
coating or enbedding of particulate nmaterial in polyners, wax and the 35

i ke. WD 2007/ 057093 PCT/ EP2006/ 010286 -24 Th d f he f | |
and al 5. a&@p&ow@ %{e&rﬁév BERATEA 3 OISR BRKHE PO IS Uaed PBOVE her eof can
al 50 be At ybiafind SheNOherdRfh, SRBEShENEEIoRHSIGIEY  Such as,

S ni ne e 5 a

for exanple, I'ar vesi cl es, arge unilanellar vesicles and
mul ti | amelasaforesanigleshighlyphsperes siliaic dd, tat, magdosium\stearates qatosphol i pi ds,
such as, for exanple, cr]ol esterol, steagﬁll am ne qr phosphati dyl choli nes.
The conpoGhtn staarateon privetnyieneglveal e selid tarm, ganbe addethtp W8y si ol ogi cal Iy
10 functi -jxgﬁé' - ; | kg, nonocl onal

ant i bod;ﬁgg(}dggﬁihn ivPéﬁgiat“?grrﬁﬁﬁér@?%ﬁv@%ﬁﬁ%ﬂgb@b%gg%@%%cuI es are cou-

pl ed? The saohpsUfutexaaiplel smarkmgacotyitiach tarbenatbbesgdilynearbonate, ar get ed
medi cament carriers. Such polyners nmay enconpass pol yvinyl pyrrolidone, 15

pyran copddntewise berafaedp sirdgiloratiave iheayailabtitnef theydedioadr oxy -
et hyl aspar &g\ﬁ&gffﬁg% Qﬁle%%ls%%gﬂyﬂaﬁﬂﬁ oxi de pol ylysi ne, substituted by
radical s. % unds 1

pal m t oyl conpo nmay furthernore be coupled to a class of
bi odegr adabl e pol yners which are suitable for achieving controlled 20

rel ease of a medi canent, for exanple polylactic acid, poly-epsilon-capro-
| actiéne, ﬂib??ﬁ&“@ﬂobfﬁ@ﬁtf?‘? Of NgEELANHOIY) ehbiasies, dubr ”}%té‘@f’ I¥N- pol ydi hy-

droxypyr afgyraBR ¥E RN R UYL HaridMfs& bATHdPE e intB TRE HARfRL ¢ P ock co-
Suitable binders inciude starch, gelatine, natural sugars, such as, for
example, glucose or beta-lactose, sweeteners made from maize, natural
20 and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethyicellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
25 thereto, starch, methylceliulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder 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 salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.

The powder mixture can be granulated by wetting it with a binder, such as,



pol yners of hydrogels. 25 Pharnmaceutical fornul ati ons adapted for
transdernmal admi nistration can be adm nistered as independent plasters for

ext endegyp 84955 06PNtact with the epiderms of the regipkpibsoibbss, for
exanpl e, the active ingredient can % delivered fromthe plaster by
I

| ont ophoresis, as described in gener&> 30 terns in Pharnmaceutical Research,
3(6), 318 (1986). Pharnaceutical conpounds adapted for topical
adm ni stration can be for- nulated as ointnments, creans, suspensions,

| oti ons, S i S, ) or oils. WO
2007/ 05708§%Eﬁ285@’0¥@% pﬁ_étfg%g%éj;%trﬁg&ﬁaf%eaﬁée@]}gﬁ%qsaﬁéégﬁeseor ot her
external tdrgolgmef materiasphe presting itandugkl NsicBeAs ahmiterbatvistoar e
preferably applied as topical ointment or cream In the case of formnulation

to gi ve afdranugianttheippwdarmiviire ggpde s theougiha ebletingsypaahieet her with a

par af fini ¢ = [, S 64 [ e nat , ctive

I ngriedi en;‘g‘\gg%ﬁbﬁé% g"ri HUHT‘Z@@ g%ga \%M@r%rgrﬁ \9\}(%51 uﬁz}h\fg%rﬁqrémv\g er cream
base or a TR @anulesoddn bassbrictst! bpegditiohalf steuroaeiti #rteadrpsst for topical
application to the eye 10 include eye drops, in whi ch the actjve i ngredi ent

i s di ssol Jalg gmisgsdailde @rdemtopreventickingderthe tablehcasting mguids. an aqueous

mout h 15 Qe bppaeed B M e B FI SN tabBln B B8 o BB hmceut  cal
formul ati ergoriiagtethd idvehRst 8hn Ak BB 8omdIncWRR A fRse-ABwiry meat ered in the
formepf suppositories or enemas. 20 Pharnmaceutical formulations adapted for

nasal adnigxcipienttanshthien nipssad directlydargive tahielssyithasd cesyimgsantitheconpri se a
coar oo OISR BT B o PELeSh Bl on A Tan bR BB BB TR 20,200,
he pouder e B oy S e ni st rat i on
as nasal $nday glossrayer afveemalytie presentyliyesazarcke atded §abwsence enconpass
act i1v5e -in ro%%geg t|n cs)r%e?tt(i) Bgsabilen to &ﬁfte?ént%te %ieltvveen different dosage units.
Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
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 isostearyl alcohols and
25 polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

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.



30 Pharmaceutical fornul ations adapted for adm nistration by inhalation en-
conpass finely particulate dusts or msts, which can be generated by vari -
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-
35 tor 5 VOBBREIPE57093 PCT/ EP2006/ 010286 - 26 Phar mabeUEIPAFOREH T at | ons
adapted for vaginal adm nistration c¢&4 be adm nistered as pessari es,

t anpons, creans, gels, pastes, foans or spray fornulations. 5

Phar maceuti cal fornmul ati ons adapted for parenteral adm nistration include
aqueous and non-aqueous_sterile injection solutions conprising anti oxi -
dants, buf & eompaEnds phthedforayiakend salty. solvatgs ﬁﬁ‘érﬁ’@yélp’%ﬁ‘@ﬁ the fornul a-
tion is refgefsh RALAMNLS tWe{ f.tcPﬁ 4n1epd a@mih&%r\%ﬁﬁh@ﬁé%m{ g fiso-L reat ed; and
10 aqueous and non-aqueous sterile Suspensi ons, ich fmy conprise sus-

pensi on nmesdinge delivdrpisgktenty, suchas, faranangile osmalt anildelamveridésred in

si ngl e-dose or nultidose containers, for exanple seal ed anpoul es and vials,
and %t or edaige ynilamellag vesigles 3sbmultiamgllacyesieles dgpesrmes §8P Rene addition 15
of the sta[j e~ hd Qui ar. e Myl | N pur poses,
et ac SRR bbfigqs BhbsnalBlusT SR a8 HF ERATILRS TAREEIRG Cicpene ons

pre- par ecktéarymﬁmedﬁgﬁ@sghgﬁuwmlrn@gj pe can be prepared fromsterile
powders, granules and tablets. 20 It goes without saying that, in addition

to the above particularly nentioned constituents, the fornulations may al so

conpri se e PN he (i h o C t l,cul ar type
of f {)ci‘rrul gﬁbo{ﬁ?'%g ﬁgéas ﬁﬁ%%efggrﬁﬁfael,aqogﬁe %fsatspglgxge%m(iﬁhggglogﬁc{aillgbl e for
oral "‘adm rfustticrdl derivavesahBfdof eahla8®be HelivéedAiding rdtidldreabhii- ef fect i ve
anount of a conpound of the formula | depends on a nunber of factors,

i ncl udi ng,badies as mividuakaastiergdohichvheremppund enolaaulesiare ©RE- pr eci se
Formul at1 JCGnEE RREBRBEEE S0 be BRI TG RB Y oy abaelide® © 10
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
15 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore 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 hydrogels.

25

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

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

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

35 pastes, gels, sprays, aerosols or oils.



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

gr owt h, r |.e colon or breast carcinoma, is gener i range 35
fromO. 1*&30%%/ kg of body wei ght of the recipient ggm@@]%g& day and
particularly typically in the range f2om 1 to 10 ng/ kg of body wei ght per

day. Thus, the actual anount per day for an adult mammal wei ghi ng WO
2007/ 057093 PCT/ EP2006/ 010286 -27 70 kg is usually between 70 and 700 ny,

wh t hi t dm ni st d ingle d d [
er e L S SRS B oS Tl S
Si x) per dayd sk, EH@%r%@%t%&%re%r@@%ﬂ;%@@Fﬁ ,%stt?;ﬁcéla&ﬁtméﬁ‘t &ffective

anount of a salt or solvate or of a ogi calTy functional derivative
t her eof caoreaen.dettee case of fsmutatidir cgive barointimertethef dctiveiingrealenint of t he
conpound accordin [t can be assumed that simlar

to the invention _per se. ,
doseg are S?fi PGS 'P}S‘?é ?ﬁ%le’t‘x@éﬁlr%?ﬁ%dﬁ Ohb? M@te%m'ﬁﬁ@?&ﬁ%a oned above.

10 The | nVRREIaRyEY! i @gﬁ@?g@érﬁ%ah%%%ﬁg{@@&ﬁg%rﬂ)&i?%rﬁwrﬁt | east one

conpound of the mu pharmaceuti c able derivatives, sol-
vat es and at eiléniveaieeceamhbasobr aiwatenth-oiybasect ures thereof in all ratios,
15 and at |east one further nedi canent active ingredient. The invention also
relates to a set (kit) consisting of separate packs of (a) an effective

anount of Hﬁ?&ém ; ; i.cally usable
deriyati veg?gso vat ggpgjr@r&gatt@?%gag?%q ?Sé@?go ) I@T'oﬁﬁ%gﬁ%y% xtures

t her eof i ninaludereyd dopsaimdwhith theactvd ecredienbisalisgolvdd ar $uspargednedi canment
active ingredient. 25 The set conprises suitable containers, such as boxes,
i ndi vi dual N eyitakle Caffé?ds'"o?a%{ﬁﬁ!}ggﬁ@&qu‘?ﬁés§8{"eﬁ‘ﬁy, for exanple, conprise
separate am poul es, each containing an effective amount of a conmpound of
the formula | and/or pharnaceutically usable derivatives, solvates and

st er eoi sonBharmsécdutieatlarmulatonsdidagted fdriopisal dpplieation in #1d moath os, and an

effe(fti ve anmount of a further ,ﬁredi cgrrent acthve ingredient in dis-
5 encompass lozenges, pastilles and mouthwashes

Pharmaceutical formulations adapted for rectal administration can be ad-
ministered in the form of suppositories or enemas.
20
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 nasai
25 passages from a container containing the powder held ciose 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.
30
Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffia-

35 tors.



solved or lyophilised form 35 WD 2007/057093 PCT/ EP2006/ 010286 -28- USE
The present conpounds are suitable as pharmaceutical active ingredients for
manmal s, especially for humans, in the treatnent of tyrosine kinase 5

i nduced W 339813 These di seases i ncl ude t he prol i f er BET/BR2086/0t0¥our cel | s,
pat hol ogi cal neovascul ari sati on (or -@sgi ogenesis) which pronotes the growth
of solid tunours, ocular neovascul ari sation (diabetic retinopathy,

age-i nduced nacul ar degeneration and the like) and inflammtion (psoria 10
sis, rheunatoid arthritis and the likd% The resent i nvention enconpasses

t he use ofPhaigasenpoalfaemulations afgptedifior yagina admrm@r@tsjrm:argbcal |y

accept abl eq?rﬁ,l ts? arad sol vates thereof for theI grepTar ation of a
medi cament?FOPRHEL FRREHRANESo r%?%ﬁeﬁf“?%ﬂs'oge 6 FS: BRBI? ¥ ®¥ar ci nonas
for the trgaghoRAbneri ginate fromthe group cerebral carcinoma, urogenital

tract carcinoma, carcinoma of the |ynphatic system stomach carcinonm,
Iaryg\geal carci noma and |lung carcinoma. A further group of preferred forns

of cancer &gre m)no tlc | eukaem aden ar.c. srra | -cell lung
car o1 nonad MTIReRLE SnLRRS Ranind By Brid el aSRi RN e Al so
enCO”DaSS%Ue%ub%d‘% ahuéhes §@F@M{%¥loﬁ%ﬁtﬁin@%dnﬁ’pr@ Hhﬂoﬂﬁ' cording to
the i nvention and/or physiologically acceptable salt's and sol 25 vates

t her eof f cdartthd)qﬂ&mdvaﬂtemstaﬁcaammaolumw rheans hbwhiobdhadatmula- pr e-

vention of, a e C d S Ich a disease in
whi c{h angltl%'e'ﬁég? erleg '?%P!CC‘%{‘E%H?% @%QH Ogélfs'ﬁ 5?C'B'EELQ agg retinal

vascW ari FHdahs-b fefToTcde W degeneration
and the | ?aEieu Tﬁe use of ﬁggﬁﬁpdoﬂ%g?%\%’s teﬁ%ﬁ)%dgr mul a | Eg /orrI Sﬁ%si ol ogically
accept abl epension sediadand thickarers h‘Emeafﬁrrrdentlansecqn epadatinistered im nmedi canent

for the treaI nt or @ gventlon of infl anmat or dlsease alﬁﬁa falls within
the scopeieipses Saulfose Gan@ingss, Bk &NRTRE 8 aled ampoy tory di seases

ﬁgpiep_c' udeifI8eaniRERIred 3 frBEXd-tified RFBphRSES) staf)sBThallShiyité Bhiditiote! ayed
15 of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,
granules and tablets.
20
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.
25
A therapeutically effective amount of 2a 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
30 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
35 from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
and particularly typically in the range from 1 to 10 mg/kg of body weight

per day. Thus, the actual amount per day for an adult mammal weighing



W)

sensitivity reaction and the |ike. WO 2007/057093 PCT/ EP2006/ 010286 -29
Al so enconpassed is the use of the conpounds of the formula | and/or

.physi ol ogi cal | y acceptable salts and sol vates thereof for the preparation of
a nmedi caw@APo7ts70%he treat ment or prevention of a tyr 8STHE2006Q4E¢ | nduced 5
di sease or a tyrosine kinase-induced zondition in a mammal, in which to

‘this nethod a therapeutically effective anobunt of a conpound according to
the invention is adnm nistered to a sick mammal in need of such treatnent.
The therapeutic anount varies according to the specific disease and can be
det er m ned”®¥gtihusyaityshetwern| 10and F00 meg,avherg thisoemountican befort. 10 The

o phy S BIgRR 5 A SARRASE ol o' RySI T4 BEReS pLPRB s (e
prepar at i ogueh a8, fRExATRE! twod threBefduremid BNSixPhePiSy & thapthy totgt | nal vas-
cularisation. 15 Methods for the treatnent or prevention of ocul ar di seases,

suchzas di@ailydasecisitbe isagmafyefedivegmoutiufaisahouselvalgediedled at i on, are

S5 : . .

ot 1 amae oy PR DECIRERH GRallUE niiBel Chn bRt RN G B Bt et
dermatiti stigngf e sffdctivedroiftictens bbin‘piohhdra%éékdiﬁ?to #fe iREhtiés the
treatnent or prevention of bone pathol ogies fromthe group osteosarcons,

ost eoar t hrpe/i 8. dhean be lassumed|thaksimiler dases aig switable fier thedmatoent he present
i nvention. [The expression "tyrosine kinase-induced di seases or conditions”
ref er$ to Ofp %F@'@ﬁﬁﬁ%ﬁ's E@ﬁ?fﬁ??@ﬁh’ﬁm depend on the activity of one or
mor e yrosi ne 25 kinases. Tyrosine kinases either directly or indirectly

participate in the sig nal transduction pathways of a variety of cellular
acti vi ti esThe iriention juthermadre relates tonmediassgrds camprising att leeat amel

di ff tiation. Di iated with tyrpsine ki .activity includ
or of 11 o at SORBRINT B oLwties. andlbhBhaghackitball HEgs daivarTes Sobn t hat
pronot es t\edafdtdte@bistPhéd therEfliAcludiyg Mixture8aMasa irall $éﬁds<?nd( di abetic

retinopathy, age-induced macul ar d'egener_a-_ tion and the like) an
i nf | 49mat | 20 ableast ase furtherguedicamenaactive ingsediaot.t he i ke). 35

The invention also relates to a set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | and/or pharma-
20 ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredient.
25 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 stereocisomers
30 thereof, including mixtures thereof in all ratios,
and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

35



The conpounds of the fornula f can be adm nistered to patients for the
treatnent of cancer, in particular fast-grow ng tunours. WO 2007/057093

. PCT/ EP2006/ 010286 -30 The invention thus relates to the use of conpounds of
t he for Q2007 0S8AE phar nmaceuti cal |y usabl e deri vati vBET/EEHI06/81088 and
stereoi soners thereof, 5 including._nmigctures thereof in all ratios, for the
“preparation of a nedicanent for the treatnent of diseases in which the

i nhibition, regulation and/or nodul ati on of kinase signal transduction
plays a role. Preference is given here to Met kinase. 10 Preference is
given to tU®Euse of conmpounds of the formula I, and pharma- ceutically

usabl e derivatives, solvates and stereoisoners thereof, including mxtures

thereof in_all ratios, 15 for the prepa on of a madlcamant for the
{r ot ment | BiE BiESERLESMRAVERS a5 SUIANIE A8 AT RRSH e B MEPCEP RS | no

ki nases bitol AnABROWSHSCARE Ry, 0 1id RbMrdent? iiRklierithage br ef er ence is

gi VZ‘Q to t e use € preparation’'o or t treat nent of
di seases \ihdudeddiecasés. Jmasecﬂumaseshnbludedhe@follfémnohlofaemoluycehra conpounds
accordi ng to Clajm1. Especial preference is given to the use for the

treat rrent rathelogica B%‘é"aﬁﬁh'@‘@af'g'é (¢ angiegenesiy) which premetes thexs The solid

t unour f | ung,
squam)us eQSBﬁr?Pf%)éﬁﬂ @ﬁlle&g% ‘g:dj IéPﬁ%é}\}elﬁscg {)aﬁr}gcazk(% {cﬁ]ﬂggﬁ’%ﬁeé@g ptanﬁ/ head and
neck, the agesindbogd snaduier dejenexatidrhand khe el aridiaflaninestiomgsoribe i ver, 30
t he braln the prostate, the urogenital tract, the |lynphatic system the
stontth arfi§ gheumatoid arthitis ang tB@I“k@)tum)ur is furthernore preferably
selected fromthe group lung 35 adenocarcinoma, small-cell |ung carcinomas,
.pancreatic cancer, glioblas- toms, colon carcinoma and breast carci noma. WO

12007/ 05709thePgrEsER2PRENHAN 8R6ompadses the use of the compounds of the for-
mutla | 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-celt lung 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 physiclogically 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.



Preference is furthernore given to the use for the treatnent of a tunour of
the bl ood and i mmune system preferably for the treatnent of a tunour
selected fromthe group of acute nyeloid | eukaem a, chronic nyeloid leu 5
kaem a, WRMF0FWHphati c | eukaeni a and/ or chroni ¢ | ynpHEK/ERZPEHEAEN a.  The
di scl osed conpounds of the formula Logan be adm nistered in conbi- nation
with ot her known therapeutic agents, including anticancer agents. As used
here, the term "anticancer agent"” relates to any agent which is 10

adm nistered to a patient with cancer for the purposes of treating the can-
cer. The #Hisd eoapmpassedist threntsedefithaeonpousids ofﬁbem@naﬁplliaed/@rs a sole

t her apy vol v ddi ti o 0 the und of the vent I on,
convent i oerws'Oé‘iﬂ'éaé yyaqszpp %8?@%?8&!?0@5‘%&}%‘? @JTEBF PP JE':CHE t her apy may
i nclude @@ edicaimer? fof thbh?eaftﬁién@ %%v%@ﬁl%ﬁ%f'aet ré¥iné RinaseliHdbesd agents: (i)
antiproliferative/antineoplastic/ damagi ng agents and com 20 binations

t hergeof , absaasedon mtwe@neésinaseandog@d cendition s alrkginmalnig wigiehtts (f or

I b h
o b SSRET srLR BRER S St AR oo (1o
exanpl e anhé fipleatien |§ aeﬁm&&ém QRYAK r’ﬁhﬁirﬁ§ﬁn'de’é@ of SUcHGFithRs] and

tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and 25
gencti t abi rTé1)e thempeuimmommuanlestaocerqm@no mmam&caﬂcadlslaaaemhlm such as

dri i I bi cj | d bi d bi ci n,
it rﬂﬁy tie SS{BERNESIENS FRrsonskhed i et williouf Bgtg efoByent o (for
exanmpl e VIW@pr@lséa{ i?n\:é'ﬁtmri his8 éHcﬁgfp!a%"st‘?he Yik8RbaHduMs ofitRdesine and vino

30 rel bine, and taxoid and taxotere t opol sonmerase i nhibitors
i(for exarmmle Iamcﬁﬂmdnj'pjsjulog}calm asseptatide saltsmshsﬂvaiesi therebptgitbe, ansacri ne,

topotecan, irin tec n angd. ca t heci.n) .and cell-differentiating agents (for
exanpl e alPreR@T2fieN OoLE ME @aﬁﬂg?ﬂﬁeit@g@f@?ﬂher BreYENHOR R, gr?tg}ﬂlé!?gni de); 35
(i) cyt o%hpéﬂscat,ggents such as antioestrogens (for exanple tanoxifen,
torem fene, ral oxifene, droloxifene and i odoxyfene), oestrogen receptor
dowrtfegul dﬂeﬂwsdgﬁmthexsaqunt at presentian of oauba'raliwrasgenmc(l"fm diaxanpl e bi WO

2007/ 05702} tPCT( EP2 6/ 8&0286 - 32d cal uE rH flutam dF ni | ut ar{n de and
cypr ot ero etig e %q IQQQHP%?P macular egeneratlon are likewise pa

of the mventlon. 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 celiular 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
like).
35
The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.



nists or LHRH agoni sts (for exanple goserelin, |leuprorelin and buserelin),
progesterones (for exanple negestrol acetate), aromatase inhibitors (for 5
exanpl e as _anastrozole, |etrozole, vorazole and exenest_ﬁpe%%?pij !3 hi bi- tors
of Sa-r SUBEPHYET98 ch as finasteride; (iii) agents whltHEFARPBIE {Iancer cel |
i nvasion (for exanple netallo- proteidtase inhibitors, |ike marinmastat, and

i nhi bitors of urokinase plasm - nogen activator receptor function); 10 (iv)
inhibitors of gromh factor function, for exanple such inhibitors in- clude
grow h factor antibodies, growh factor receptor antibodies (for ex- anple
the anti-erbb2 anti body trastuzumab [HerceptinTM and the anti-erbbl

ant i body cptdifivERRoh HDlelatel 16 BRSUbe bF BAREBIATE of MY RirkiRig 1, dikf 051 ne. ki nase

15 inhibitors and serine/threonine kinase In rtors, for exanple inhibitors
of the epphlEnateutcaliyt sdbde deorivatamss| yolyaias andhsterenistimBrd tharégf, t yr osi ne

Ki i nhi bj t , h N- ( 3-chl -4-1l henyl ) - 7- et h -6- (3-

o1 bl | nOBRYER TRUERBBIE0h AL FIRS. (Qdhe Fror 3 RL St BIOROIcRME et hynyl 20
h | ) -6,¢: i ji 4 = am kb, OSI-774

Pna b heryPLIASERE ARGt WHaPEE bt L ouafon Bhe . oy -

qui nazol i médalation of Kinab@33Jnal transdueti@nplags ianoldhi t ors of the pl atel et -

derived growh factor famly and for exanple inhibitors of the hepatocyte
grow h factor famly; 25 (v)antiangi ogenic agents, such as those which

inhibit t Im%thelial grow h factor, (for exanple
the anti _\r;lg[seg%{eg@éz% i\),teﬁgﬁ;glto h/ge{tl grow h factor anti body bevaci zumab

[ Avasti nTM, conpounds such as those disclosed in published international
pat ent applications 30 WD 97/22596, WO 97/30035, WO 97/32856 and WO

98/ 13354) Risderepsapoaiven te e use ok CofPOURER ofhe taimusa |, @nsh Parmd e

Cinom de. LoKi B i _ _. _ N (v
vessol - anrsiiiealy us a8 el sbRalds dd sEOLOMeR thatgdh, dagading) | (V1)

di scl osed mixtiresehemiof imall ratimisent appl i cati ons WO 99/ 02166, WO 2007/ 057093

PCT/ EP2006/ 010286 -33 WO 00/ 40529, WD 00/41669, WO 01/92224, WO 02/ 04434
and 10 oXppdie greparation 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 tumour.

25
The solid tumour is preferably selected from the group of tumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,

30 the brain, the prostate, the urogenital tract, the lymphatic system, the

stomach and/or the larynx.

The solid tumour is furthermore preferably selected from the group lung

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

tomas, colon carcinoma and breast carcinoma.



(vii) antisense therapies, for exanple those which are directed to the 5
targets |isted above, such as I SIS 2503, an anti-Ras antisense; (viii) gene
t her apy approaches, including, for exanple, approaches for replacenent of
aberranﬂ”ééﬂ@@?"@éch as aberrant p53 or aberrant BRCARCTEF2 86 DEPT
(gene-directed enzynme pro-drug thera)-approaches, such as those using
cyt osi ne deam nase, thym dine kinase or a bacterial 10 nitroreductase
enzyme, and approaches for increasing patient tolerance to chenotherapy or
radi ot herapy, such as nulti-drug resistance gene ther- apy; and (ix)

i munot herBigfemmse dafithermone Qiveindg, the sisedrains teeaterentiof @ APUrE i n- vi vo

et r anst QbEtinbd DAY B OB T o g beRfhe8TSt IR LT 2 or
gr anul ocytselgeetdairadiee RUPOf sdutdwhyibiddelisdrai, caRMi®ARRRsdI@l- decreasing
T-cell anergy, approaches using transfected i nmune cells, 20 such as

cyt oki ne- tkagBBeacele lnanbatic laukeemia angfgsrahsemedyruphalic Bykermi@- transfect ed
tumour cell lines, and approaches using anti-idiotypic anti- bodies. The
medi canments from Table 1 below are preferably, but not exclusively, 25

conmbi ned W é disdforsearaopmimslindsf§ oftthe fomnall&ah. beladmthidterad ytahbng agents
cycl ophospham de Lonustine Busulfan Procarbazine 30 |Ifosfam de Altretam ne

Mel phal an Tritamawiit other kievspharapawicagants; ingudingrantiveopeagentani ne

Thi ot S ' hl or, il T lomd Da bazi S ti 35
Gar st | e DESeR AT dbe P o L PhEr agEp SRt (s SothdEs 0% " | "
PCT/ EP20064@hidtered Bra pfémtRVil tancdpfBlthe puipesddh) treating the can-

cer.

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

15 or may involve, in addition to the compound of the invention, conventional

surgery or radiotherapy or chemotherapy. Such chemotherapy may include

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

(i) antiproliferative/antineoplastic/DNA-damaging agents and com-

20 binations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and

25 gemcitabine); antitumour antibiotics (for example anthracyclines, such as

adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,

mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vino-

30 relbine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for

example epipodophyllotoxins, like etoposide and teniposide, amsacrine,

topotecan, irinotecan and camptothecin) and cell-differentiating agents (for
example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

35 (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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20

25

30

35

romycin 5-fluorouracil Fludargbine Floxuridine Pentostatin

esoxyadenosi ne Raltitrexed 6-Mercaptopurine Hydroxyurea

esoxycytidine Irofulven (M3 Pharrna) Methotrexate DVDC

cors aharsediectassguch as finasteride;
(iii) agents which inhibit cancer cell invasion (for example metallo-

proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(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 [Herceptin™] and the anti-erbbl
antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine kinase
inhibitors and serine/threonine kinase inhibitors, for example inhibitors of
the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-flucrophenyl)-7-methoxy-6- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyi-
phenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (eriotinib, OSI-774)
and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)-
guinazolin-4-amine (Cl 1033) ), for example inhibitors of the platelet-
derived growth factor family and for example inhibitors of the hepatocyte
growth factor family;

{(v)antiangiogenic agents, such as those which inhibit the effects of vascu-
iar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™, compounds such as
those disclosed in published international patent applications

WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms {for exampie linomide, inhibi-
tors of integrin avf3 function and angiostatin);

(vi) vessel-damaging agents, such as combretastatin A4 and com-

pounds disclosed in international patent applications WO 99/02166,

15



(Exelixis) KW2170 (Kyowa Hakko) 30 BBR-3576 Novus harrna Antitunour
Dactinonycin (Actinomycin Anponafide antibiotics D) Azonafide Doxorubicin
(Adri amycin) Ant hrapyrazole Deoxyrubicin Oxantrazole Valrubicin

‘Losoxant unorubi cin Bl eonycin sulfate (Daun | oxan)
Epi r ubi C\I&ﬁqg?éﬂgzl%i nic acid WO 2007/057093 PCT/ EP2006?§¥@5§%‘16;‘@3§9
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(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

10 nitroreductase enzyme, and approaches for increasing patient tolerance to
) chemotherapy or radiotherapy, such as multi-drug resistance gene ther-
apy; and
(i) immunotherapy approaches, including, for example, ex-vivo and

15 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,

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

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

25 combined with the compounds of the formula |.

Table 1.
alkylating agents | cyclophosphamide Lomustine
Busulfan Procarbazine
30 Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
35 Carmustine
platinum agents | Cisplatin Carboplatin




TXD 258 (Aventis) (PharmaMar) Epothilone B (Novartis) ZD 6126 (AstraZeneca)
20 T 900607 (Tul ari k) PEG Paclitaxel (Enzon) T 138067 (Tul arik) AZ10992
(Asahi) Cryptophycin 52 (Eli Lilly) 'DN-5109 (Indena) Vinflunine (Fabre)
*AVLB (Pr, | uristatin PE (Tei koku Neur oPhar na) pot hi | on
B (BMVbB) ﬁ%ﬁ@q%y@ 0 (BMS) BNP- 7787 (BioNunerik) 25 BKEWE%% d(%%f/s
CA-4-Prodrug (OXi GENE) BMS 188797 (-BMB) Dol astatin-10 (NrH)  Taxoprexin

"(Protar a CA-4 (OXi GENE) Aromatase 1 Am nogl utethin de Exenestan inhibitors
Letrozol e Atanestan (Bi oMedi ci nes) 30 Anastrazol e YM 511 (Yamanouchl)
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PCT/ EP2006/ 010286 - 36 Al betraplatin32P (| sotope Medtheggeuticals) Solutions)
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Johnson) Jinhibitors |onafarnib (Schering- Per ’S'M-MH395?SDH{|’£0W Pl ough)
Bi oPhar TTB.) BAY- 43- 9006 Bayer) AP-5280 (ACCGSS)

Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate

10 Capecitabine Deoxycoformycin
5-fluorouract Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)

15 2-fluorodesoxycytidine Irofulven (MG! Pharrna) .
Methotrexate DMDC (Hoffmann-La |
idatrexate Roche)

Ethynyicytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)

20 inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)

Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)

5 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 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
35 Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)

Epirubicin Bleomycinic acid




10 Punp inhibitors CBT-1 (CBA Pharnma) Zosuqui dar Tari qui dar (Xenova)
trihydrochloride (EIi Lilly) Ms-209 (Schering AG Biricodar dicitrate
(Vertex) Histone acetyl Tacedinaline (Pfizer) Pivalo net h butyrate
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Vincristine Therapeutics)
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TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
20 T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  !DN-5109 {Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
25 BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Doiastatin-10 (NrH)
, Taxoprexin (Protarga) CA-4 (OXIiGENE)
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30 Anastrazole YM-511 (Yamanouchi)
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Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
35 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
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Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)
MS-209 (Schering AG)

Zosuquidar
trinydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

15

20

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo- CMT -3 (CollaGenex)

ratories) BMS-275291 {Celltech)
Marimastat (British Bio- Tezacitabine (Aventis)
tech) Didox (Molecules for

Gallium maltolate (Titan)
Triapin (Vion)

Health)

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeu-
tics)
CDC-394 (Celgene)

Revimid (Celgene)

25

Endothelin-A re-
ceptor antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

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

Alitretinoin (Ligand)

30

35

Immunomodula-
tors

Interferon Dexosome therapy (Ano-
Oncophage (Antigenics) sys)

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

(Biomira) JSF-154 (Tragen)

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

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)
13-Alethin (Dovetail)

0
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10 caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
15 Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

T

Photodynamic Tataporfin (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)
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ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (imClone)

30 SU5416 (Pharmacia) rhu-Mab (Genentech)
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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, 131-1-TM-601 (DNA
Allos Therapeutics) antagonist,
16 PI-88 (heparanase inhibi-  TransMolecular) r
tor, Progen) Eflornithin (ODC inhibitor,

Tesmilifen (histamine an-  ILEX Oncology)

tagonist, YM BioSciences) Minodronic acid
Histamine (histamine H2 (osteoclast inhibitor,
receptor agonist, Maxim)  Yamanouchi)

Tiazofurin (IMPDH inhibi-  Indisulam (p53 stimulant,

20 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,  Immunegl™ (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)




M dostaurin (PKC inhibitor, MX6 (apoptosis pronoter, 5 Novartis) MAXIA)
Bryostatin-1 (PKC stinu- Apom ne (apoptosis lant, GPC Biotech) pronoter,

| LEX Oncol ogy) CDA-11 (apoptosis pro- Urocidin (apoptosis noter, Everlife)
pr om)te Bi oni che) SDX- 101 (apoptosis pro- Ro-31- 74536é a@?ﬁpt osis 10 noter,
Sal rredl ﬁ?PFB?ﬁgPe”r La Roche) Ceflatonin (apoptosis P&r 8PP i cin
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cycl ophospham de Lonusti ne Busul fan Procarbazine Ifosfanmide Altretanine 15
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(Anor MED)| Spiroplatin LébapPadgiowthdaetan) CdEsdxypht hal at opl ati nym
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| proplatin (Hoffmann-La jReshe) SM 11355 ( Sumi(tiffengntiaiBr, 5\2!8[) Access
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Capeci t abj ne Deoxycof or mpgdvaris)f | uorouraci | Flymaz ,@)gl ne Floxuridine
Pent ostatin Bryostatin-1 (PKC stimu-  Apomine (apoptosis
lant, GPC Biotech) promoter, ILEX Oncology)
CDA-II (apoptosis pro- Urocidin (apoptosis
moter, Everlife) promoter, Bioniche)
SDX-101 (apoptosis pro-  Ro-31-7453 (apoptosis
10 moter, Salmedix) promoter, La Roche)
Ceflatonin (apoptosis pro- Brostallicin (apoptosis
moter, ChemGenex) promoter, Pharmacia)
alkylating agents | cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
15 Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chioroambucil Temozolomide
Dacarbazine Semustine
Carmustine
20 . - . -
Platinum agents | Cisplatin Carboplatin
Oxaliplatin 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-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)

35 2-fluorodesoxycytidine irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La

idatrexate Roche)
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Hof f ey trexate Roche _ WD 2007/057093 PCT/ -40 Eth n
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mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
10 Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
15 Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin suifate
20 (Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
25 Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxantron (Novantron)
30

35
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Cryptophycin 52

10 RPR 109881A (Aventis)  Isohomohalichondrin-B
TXD 258 {Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxei (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  |DN-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) Apaziguone (Spectrum

Albumin + 32P (Isotope
Solutions)
Thymectacin (NewBiotics)

Edotreotid (Novartis)

Pharmaceuticals)
086-Benzylguanine
(Paligent)

35
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Tariquidar (Xenova) trihydrochloride (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)

Histone acetyl
transferase
inhibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase

Neovastat (Aeterna CMT -3 (CollaGenex)

antagonists

inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecuies for
inhibitors Gailium maltolate (Titan)  Health)

Triapin (Vion)
TNF-alpha Virulizin {Lorus Revimid (Ceigene)
agonists/ Therapetutics)

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

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

Alitretinoin (Ligand)

Immuno-
modulators

interferon Dexosome therapy
Oncophage (Antigenics) (Anosys)

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

(Biomira) JSF-154 (Tragen)

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

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

Immuno) I3-Alethin (Dovetail)
Melanoma vaccine (CTL  CLL-Thera (Vasogen)
Immuno) -

p21-RAS vaccine

(GemVax)

synt hase ZD- 9331

) 30
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bitors
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aproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  QOctreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Qasitiogers (Aust ral i an ExadaisSonddenocar ci noma vacci ne
Copjugesad pEstigeens CTRM&hylpradnisdloRkar na)
EthyriyioastiadiRd) Nor el i iPréBhissionie)
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Photodynamic
agents

Talaporfin {Light Sciences)
Theralux
{Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

20

25

30

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide{Sugen/Pharm
acia)

ZDI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib {Pfizer)
Squalamine (Genaera)
SU5S416 (Pharmacia)
SUB668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)
rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

35

Various agents

SR-27897 (CCK-A
inhibitor, Sanofi-
Synthelabo)

BCX-1777 (PNP inhibitor,
BioCryst)
Ranpirnase (ribonuclease
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N@droxy%’d@kfﬁg%’ne Bi cal utam de Test osterone FIutaﬁ%ﬁgﬁé$@@ﬁ%§?erone
propi onate Cctreotide 10 Fl uoxynestef#édne N | utami de Methyltestosterone

Mtotan D ethylstilbestrol P-04 (Novogen) Megestrol 2-Methoxyoestradi ol

Tanmoxi fen (EntreMed) Torenofin Arzoxifen (Eli Lilly) Dexanethasone 15
Phot Odynam Fal TQLQ_pr\P‘fI AL} nhf Sci-ences) Pd-Bacteriopheophorbid agent s

Ther al ux {Yeda) “(Ther at/do8 (ﬁ?eb i AMR umstisuiany Aftagel)
Mot exaf i nk Gadol i ni um ( PHAGRAY.IRPaphar®har mac @alRAHICIAYBMA cin 20 Tyrosine
ki nase | matinib (Novart i|#yvacidial(CRK Mhiftear masynihesiminhibitoor Bong-
Lef | unom de( Sugen/ Phar m|@&Bnti§01 ( Cephal on) ai a) CEP-751 (Cephal pn)
ZD1839 (Astrazeneca) M.NEAB24W(CIO0LUANbItEY,! OtTiripazkfies gedeciigCsl?
(Nogartis) Science) Phe IVI@UR;'a )0 25 Canertj Y (%Rgﬁﬁém'ghaﬁéwzu mab
(CGenent ech) Squal am ne nCIoQ@ ﬁ&ﬂﬁﬁkﬁ r hu- Mab
(Cenentech) SU6668 (Phar Tﬁg? (N@d rnbon)
CapCell™ (CYP450 R F!urblprofen (NF-kappaB
stimulant, Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
10 GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen Seocalcitol (vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo})
Efaproxiral (oxygenator, 131-1-TM-601 (DNA
Allos Therapeutics) antagonist,
P1-88 (heparanase TransMolecular)
inhibitor, Progen) Eflornithin (ODC inhibitor,
15 Tesmilifen (histamine ILEX Oncology)
antagonist, YM Minodronic acid
BioSciences) (osteoclast inhibitor,
Histamine (histamine H2  Yamanouchi)
receptor agonist, Maxim)  Indisulam (p53 stimulant,
Tiazofurin (IMPDH Eisai)
20 inhibitor, Ribapharm) Aplidin (PPT inhibitor,
Citengitide (integrin PharmaMar)
antagonist, Merck KGaA) Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
inhibitor, Wyeth) PG2 (haematopoiesis
25 Exisulind (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, Wellstat)
Pfizer) SN-4071 (sarcoma agent,
WX-UK1 (plasminogen Signature BioScience)
30 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
35 SR Pharma) promoter, Pola)
TLK-286 (glutathione-S CHS-828 (cytotoxic agent,
transferase inhibitor, Telik) Leo)
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ZD4190 (AstraZeneca) 2C4 (Cenentech) ZD6474 (AstraZeneca) NDX-447 (Medarex)
30 Vatal anib (Novart I s) ABX- EGF (Abgenix) PKI166 (Novartis) | M 1Cl1
(I'nd onevg(jl 016 (G axoSm thKline) EKB-509 (Weth) EKB-569 Weth 35
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. PCT/ EP2006/ 010286 -44 Tocl adesine (cyclic AVWP stinulant, Alfacell)

agoni st, Ri bapharm) Galarubicin (RNA Alvocidib (CDK inhibitor, synthesis
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Aphtg©n) receptor agoni st atln eXI r al (o 1@}'C$’lﬁb§w601 ( DNA
Al'l os Therapeutics) ant a é@ﬁzr an% j}gﬁ% nhi bi t or,
Progen) Effl ornithin (ODC m | f%cH t gron che? | LEX |Oncol ogy)

-

ant agoni s, YM M nodroni ¢ (a ijt promoter
promoter Everhfe 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. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et

30 a1, In Vitro 18:538- 549),

Measurement of Met kinase activity

35 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 (5f21; S. frugiperda) and subsequent affinity-chromatographic
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test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (**P-ATP, **P-ATP). In the

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

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 phbspho—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 FlatshplateR 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 ul. 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 p! of 0.9% NaCl

35 solution each time. The measurement of the bound radioactivity is carried
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conbined treatnent of this type can be achieved with the aid of sinulta-

neous, consecutive or separate dispensing of the individual conponents of

the treatnent. Conbination products of this type enploy the conpounds

accor di ngotbby heeans\of i scomtiliafion ASS#Binthestomeat (Itspoaiunt NXT,or nul a |

descri bed ”]%n%im >3arrp| es were tested by the assays described bel ow and

were founfef &")ki nase inhibitory 25 activity. O her assays are known

fromthe i on skilled in

the art (ThEFPUAILE 2R 15 e AR ek Mg REacHol PniReri oty B T2 X et
5 J. Bpalxim&tedyin mézraageaoem;gnoo cSﬁimuTbe phhrmaémibgmahzeno \Redge

18 435-4441; Ausprunk e Bi o] 38: 237- nbrone et al., J.
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Measur ene e manufacturer's data

(Met, act%eggls ka’ré'@l%ge[r %édugg%g%ﬁeﬁgé\gﬂ-g%gr%nase is expressed for

t he purposes of prot ein productl on in insect cells (Sf21; S. frugiperda)

and subseguent affj nl&g chr omat ogr?phi c WD 2007/ 057093 PCT/ EP2006/ 010286

- 46 puri f N@sedraglion sondifionseer Well's- t agged” reconbi nant hunman protein in a

bacdPovi r gector. 5 The kinase activity can be nmeasured using

vari ous agglﬁégégéayea?&ér/enent systens. In the scintillation proximty

met hod ( So0 gl ef sabstande twbe Bestevireassay buffdowigien0fgof PMED 7, 11-19), the

fl ashpl ate m?thod or the filter bindi

of ATP (final concentration 1 pM c%ld 0.35 uCi of *P-ATP)
50 pl of Met kinase/substrate mixture in assay buffer;

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

Solutions used:
- Assay buffer:

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

20

25
- Stop solution:

60 mM Titriplex Il (EDTA)

- 3p_ATP: Perkin-Elmer;

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

30

35 Above and below, all temperatures are indicated in °C. In the following ex-

amples, "conventional work-up" means: water is added if necessary, the



test, the radioactive phosphorylation of a protein or peptide as substrate
is 10 nmeasured using radioactively |abelled ATP (32P-ATP, 33P-ATP). In the
case of nce of an inhibitory conpound, a re tive

si gnal , Wg’%%?g(%szgggt all, can be detected. Furthernor e%ﬁ%ﬁ@%@g@ time-
resol ved fl uorescence resonance ener4-transfer (HTR-FRET) and

fl uoroescence polarisation (FP) technol ogi es can be used as assay neth 15
ods (Sills et al., J. of Bionolecular Screening, 2002, 191-214). O her

non- radloa tiv assay_net hod ecific o] 0- nt| bodi es
D O AE e RS tae M 345 SRy PRER  SOCBIGH RS o, oo
substr at egheldtristiRitiom cﬁ@thé%’hd&ﬁoé@é@ﬂi@%nﬁﬁr@@%ﬂa‘é[@d‘ﬁﬁﬁ%% B)ﬂ ae-using a
second peroxi dase-conj ugated anti body (Ross et at., 2002, Bio- chem J.).

Fl ashpl at taterer Hadlqrveetianea kg phesahare esparalet, dbe osganiapbaseisel |

FI hpl R | f Per ki 200 Th
Coasnh ot Sfied ojCladi RSB Bnd EYBRESY ki esblit s O Wsaq ) it o the
gssay pl a¢rontdt8gidphy mafé gadaﬁd?@r bgeﬂ%téma@.oﬁomvéh@s%dlsihﬁ Tyr, (pAGLT,

5:1), are iIn uba ed for hrs at 30 roomtenperature wth radioactively
| abel | ed geIPeJNHntlethylrm:e;tateéBaWanahaﬂ absence of test substances in a total

vol une of 00 The r?@]ﬁstl on é{s t rm.nate usi n }@g of a 60 mM EDTA

sol uti on. epﬁgmgyy )t or H (elegitondmpas Winl"?aé T &bm tenperature, the

super nat ants are filtered off VFAélé a%PSfdn?Bonﬂﬂa‘F'dﬁq'éﬁt)Wilﬁ)*are washed three
35

g with 200 pi of 0.9% Nad ol ution each tine.” The neasurement of the
boun radi oactivity is carrl ed B& (26aT03p 00BN RETIOEPIISHE) 010286 -47 out by

nmeans of il]lati easuring,instrunent (Topcount NXT, rkl n- El mer) .

The fur'l SRR Satrioesment Hrept st SeTicaldompaude FeRsr SRS OmES s hout a be

ap- 5 pr O{M +eI y in the range 6000-9000 cpm The pharmnacol ogi cal zero val ue
aur

used is s osporin in a final concentration of 0.1 mM The inhibitory
val ues (1 C50) are determ ned using the RS1_MIS program Kinase reaction

con%t I OnFQQeP tlowphme R1l|0ml Edoelter%ingﬁgr? KL?H;IIC? '

Column: ChromolithPerformance RP-18e (Merck KGaA, Cat.
1.02129.0001)

Eluents:
20 Eluent A: 0.1 M aqueous NaH;PQO4
Eluent B: acetonitrile + 10% of water

Flow rate; 4 ml/min
Gradient:
O min 1% of B
1 min 1% of B
25 7 min 99% of B
8 min 99% of B

Wavelength (detection): 220 nm

30 Example 1

The preparation of 1-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3,4-thiadiazin-3-yl-
methyl]phenyl}-3-(1-methylpyrrolidin-3-ylmethyljurea ("A1") is carried out

analogously to the following scheme
35



10 pi of substance to be tested in assay buffer with 10% of DVMSO 10 pl of
ATP (final concentration 1 pMcold, 0.35 pG of 33P-ATP) 50 pI of Met

Ki nase/ m xture in assay buffer; 15 (10 ng of _enz 50 ng of
pAGLT/ %57’%%%3“ ons used: - Assay buffer: 20 50 r'r’ﬁTﬁé)ﬁé% % magnesi um
chl ori de 3 pM sodi um or t hovanadat e - 89AM manganese(l1) chloride 1 nmM
dithiothreitol (OIT) pH= 7.5 (to be set using sodium hydroxide) 25 - Stop
solution: 60 MM Titriplex Il (EDTA) - 33P-ATP. Perkin-El ner; 30 - Met

ki nase: Upstate, Cat. No. 14-526, Stock 1 pg/10 pl; spec. tivity 954
Uny; - Poly-Ala-@%-Lys-Tyr, 6: 2:05: 1 : Signa Cat. I 5 Above and
beI ow, all tenperatiires are indicatéad igrC. G gz anpl es,

"conventi onal ; T i3 added if necess® PhnsNV\O
48 pH is adjugted, i cessary, to val ues

2007/ 057093 P E

bet ween 2 @hd 10, dependi n§lon he consti tutji on end product, the

m xgure is extracted with ethyl ace- tate or/dichloromethane, the phases are
separated, the organic phase is 5 dried ovey sodiumsulfate and evaporat ed,
and the residuegds purlfl ed by chromato r phy on silica|gel and/or by
crystallisatio Rf ‘val ues on s |ica g el uent: ethyl {acet at e/ net hanol
9:1. Mass J&N’Ef Mz B (e (el eeter &m&@ i oni sationy M FAB (fast
atom bonbardrrent 10 ESI (el ectr os ay ionisatiop) (MH' APCl - M5

(at nospheric pressure chem cal ionisation - mass spectrornetry)
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If 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 m| three-necked flask provided

30 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

35 precipitate re-dissolves, the temperature is raised by about 3°C, and a

pale-yellow, clear solution forms. This is poured onto ice, stirred well, and



(MtH) 15 Retention time RT [mni: determ nation by HPLC Col um:
Chronol i thPerformance RP-18e (Merck KGaA, Cat. 1.02129.0001) Elu

. El uent 4 ueous NaH2PO4 Eluent B: acetonitri 0
rate: 4%%%@?1 adient: Omnl%fB 1 mn 1%of B 2 c(;%gpn%g(’@?%ﬁ

Wavel ength (detection): 220 nm 30 ERfnple 1 The preparation of
- 1-{3-[5-(4-chl orophenyl) - 2-oxo-6H1, 3, 4-t hi adi azi n- 3-yl -

met hyl ] phenyl }-3- (1-net hyl pyrrolidin-3-yl methyl)urea ("Al")

R e At Sy R e
d H 10 f#hedWieNwated didNhen\wiN\a it MPB ether and dried (=K1). The

10

15

20

25

30

35

mother liquor is extracted with MTB ether, dried, filtered and evaporated to
dryness. The residue is triturated with a little 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%).

b}

8.09 mi of hydrazinium hydroxide are slowly added dropwise to a solution
of 25.65 g of potassium O-ethyldithiocarbonate in 24 ml of water with stir-
ring, and the mixture is stirred at room temperature for a further 6 h. The
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.

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-
nitrile, and the mixture is stirred at RT for 3 h, during which a precipitate
forms little by little. The reaction mixture is fittered with suction, washed
with a little acetonitrile and then with ether and dried, giving 6.59 g (68%)
of 5-(4-chlorophenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one.

d)

4.19 g of 3-nitrobenzy! 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
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
added to the residue, which is crystallised and dried in a vacuum drying

ents: 20
wat er Fl ow
8m n99%f B

is carried out

010286 -49
~OA" N NH2



A 15f SO 1 ONN\\ ~HHN 20C & "Al" a) 25 If the requisite

hal oacet ophenones are not comercially available, they can be prepared

anal ogously to the foll owi ng synthetic procedure: 5.57 g of

3, 4- di MY ophenone are dissolved in 60 m of dNSVERA006/HIIE6r and 30 ni
of 1,4-dioxane in a 250 ml three-necked flask provided 30 with nmagnetic
stirrer, condenser, thernoneter, dropping funnel with pres sure equalisation
and drying tube, and 1.54 m of brom ne are added dropwise with stirring at
RT, during which a precipitate forns after only a short tinme. The m xture

i s stirredabhineRat 607C agivinptheig (8600) af b-{4ghiatopdtenyhe3-85-njirabeingiyl)at e

re-di ssol yes,,..the te ature is raised by about 3C, and a pal e-yell ow,

cl ear sol é@-ﬂﬁyﬁmﬂﬁ%ﬁa@ngﬁ- dlil%d onto ice, stirred well, and WO

2007/ 057093 PCT/ EP2006/ 010286 -50 the precipitate forned bet ween the phases

Is filtered off with suction. It is washed with water and then with a
little MIB)ether and dried (=K1). The nother liquor is extracted with MIB

el tur a?rez'i»e T Ak R T e e e@@%%h&%ﬁh'né dri ed
K2 .

gl 9)2 yi elaté}Sje éz‘ggé‘ﬂ"‘%@g%w% b) g%ﬁén:[goq)gﬂ)gér Plrﬁz?é%gh rgxsggn:r ern >

sl oW y addedntly agdées. el-l'ymrogeaod; Eﬂﬁ)&ﬁquamtly %&sééd in Ohtllrmaamglmmenal

O et hyl di t hi ocarbonate in 24 er with stir- ring, and the mxture is
stirred atSf® Qeér?'[%?(‘é@@lee':%woﬁ( Fﬂrtﬂ‘ﬁéiat%h/ﬁt ’Sf#@reqﬂﬁft‘ﬂﬁﬁhﬁ’% left to stand

at rifom t grmeraE Uaky bR fitkitdis dVapBrddath dndRiSid recrystallised from

dichloromethane/diethy! ether, giving 4.6 g (94%) of 3-(3-aminobenzyl)-5-
(4-chlorophenyi)-3,6-dihydro-1,3,4-thiadiazin-2-one.

15 f)
200 mg (0.603 mmol} of 3-(3-aminobenzyl)-5-(4-chlorophenyl)-3,6-dihydro-
1,3,4-thiadiazin-2-one, 121 mg (0.603 mmol} of 4-nitrophenyl chloro-
formate and 50 pl of pyridine (0.6 mmol) are dissolved in 2 ml of dichloro-

methane in a multistirrer vessel and subsequently stirred at room tempera-

2 ture for 40 min. A solution of 104 mg (0.904 mmol) of C-(1-methyipyrroli-
din-3-yl)methylamine and 230 yl of diisopropylethylamine in 1 mi of di-
chioromethane is subsequently added, and the reaction mixture is stirred
at room temperature for 16 h. For work-up, the mixture is diluted with 20 ml|

25

of dichloromethane, the org. phase is washed with 10 mi of 1 N NaOH,
dried over sodium suifate and evaporated to dryness in a rotary
evaporator. The purification is carried out by chromatography (about 10 g
of silica gel Si 60, 25 - 40 ym, gradient (dichloromethane/methanol):30 min
30 10 - 60% of MeOH / 15 ml/min) The product fractions are evaporated to
dryness and crystallised from dichloromethane/diethyl ether. Yield: 67 mg
(24%) of ("A1"), m.p. 105-107°; RT 4.45 min;

'H NMR (250 MHz, DMSO-ds) & 8.453 (S, 1H), 7.859 (D, 2H), 7.550 (D,

45 2H), 7.406 (S, 1H), 7.308 (D, 1H), 7.180 (T, 1H), 6.872 (D, 1H), 6.203 (T,



15 are added, and the m xture is extracted wth ether.
phases are dried,
., hydrazi necar bot hi onat e.
mol ) aV@ 280 a sol ution
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sol uti on
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20 ¢) 5.17 g of ethyl
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hydr azi necar bot hi onat e
of 10.04 g of 2'-br omS<AEIRIWAESEt ophenone
nitriles2and the mxture is stirred at RT for 3
h, during which a precipitate 25 forns little by little.
m xture is filtered with suction,
then with ether _and dried
5- (4- chl oft IpHEAYP (S326).dt-

3-ni trobe

The conbi ned et her
giving 16.4 g of ethyl

(43

The reaction
washed with a little acetonitrile and

Bz 298 Oe2HN)2.429 (M, 19 g of

Se8 Mo 2HEIE 238 R Pl L RO RGBT FAOBABE S (it az i n-2- one
and the mxture is stirred at 80 for a further 2
extracted 2x wth diethyl 35 ether,

dri sd, f i The fellovdng cemnssinds ade obtaingdhesslogauslyt t| e di ethyl ether is added
to the residue, which is crystallised and dried in a vacuum dryi ng WO
2007/ 057093 PCT/ EP2006/ 010286 -51 cabinet at 50C, giving 5.5 g (86% of
5- (4-chl orgghepyl) - 3- (3- ni t r obenZtijcturd 6- di hydro-1, 3, 4-tHI gp q2CN- 2-one. 5
e) 5.47 g of
5- (4-chl prophenyl ) -3-(3-ni trobenzyl) -3, 6-di hydro-1, 3, 4-t hi;adTaghi] p-one is
di ssol vegig; 100——of—TH-—ane—4- 3-g—of—Raneyniekel-—is—gubse-—quent | y
add a. Hydtr'6gen is subsequent%x<?assed inuntil starting rmaterial S no
Iong r detectapble. For work-up, Yhe catalyst is filtered off, washed 10 with
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di chl or opret hank/ di et hyl &t — i vi fg . 6 4 ﬁ94@© of 3-(3-am nobenzyl) - 5-
(4-chl or pphenyl ) - 3, 6-di hygdrFeil, 3, 4- "p{azi n-2-one. 15 f|) 200 ng (0.603
nol ) of | 3- (3-fam nobenzyl § 4- chl orgphenyl ) - 3, 6- di hydr o-
1, 3, 4-t hj adi azj n- 2-one, 12 g (0.603 nmol) of 4-nitrophenyl chloror formate
and 50 p| of pyridine (0.6 maml) are dissolved in 2 m of dichloro
15
A3 S\T¢O = o 178-180;
N N | JL\,/\\ SN 4.59
N~ R W i Vi
H H L
of ™~
20 "H NMR (250 MHz, DMSO-ds) § 9.892 (S.1H), 8.937 (S, 1H),
7.862 (D, 2H), 7.561 (D, 2H), 7.397 (S, 1H), 7.359 (D, 1H), 7.185 (T,
1H), 6.877 (D, 1H), 6.595 (T, 1H), 4.977 (S, 2H), 4.345 (S, 2H),
3.174 (T,2H), 3.101 (M, 6H), 1.813 (M, 2H), 1.206 (T, 6H)
25 "A4" SYO o 143-144;
R ( 1 A 4.96
H H :
OH
C
20 "H NMR (250 MHz, DMSO-d¢) & 8.583(S, 1H), 7.846 (D, 2H),
7.542 (D, 2H), 7.380 (S, 1H), 7.299 (D, 1H), 7.173 (T, 1H), 6.862 (D,
1H), 6.124 (DD, 1H), 4.969 (S, 2H), 4.741 (D, 1H), 4.321 (S, 2H),
3.659 (M, 1H), 3.114 (DD, 1H), 2.931 (DD, 1H), 1.043 (D, 3H)

35



20 nethane in a nultistirrer vessel and subsequently stirred at
tenpera- ture for 40 mn. A solution of 104 ng (0.904 mmol) of
C (1-nethylpyrroli- din-3-yl)nethylam ne and 230 pi of diisopropylethylam ne
inl m of di- chloronethane is subsequently added, and the reaction m xture
i s stirPELOOEISIBom tenperature for 16 h. For work- upCHHERHUIIH e s
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.862 (D, 2H), 7.561 (D, 2H), 7.397 (S, 1H), 7.359 (D, 1H), 7.185 (T, 1H),
.877 (D, 1H), 6.595 (T, 1H), 4.977 (S, 2H), 4.345 (S, 2H), 3.174 (T,2H),
.101 (M. B6H) 1,813 (M 2H), 1,206 (T, 6H) 25 | "A4" SO 143-144. N-N NN
96 HM9 PRSI NVR (250 MHz, DVBO-d6) 5 8.583(S, PCTEP28/EYEE b op) 30
.542 (D, 2H), 7.380 (S, 1H), 7.299-§®- 1H), 7.173 (T, 1H), 6.862 (D, 1H),
.124 (DD, 1H), 4.969 (S, 2H), 4.741 (D, 1H), 4.321 (S, 2H), 3.659 (M 1
H), 3.114 (DD, 1 H), 2.931 (DD, 1 H), 1.043 (D, 3H) 35 WD 2007/ 057093

PCT/ EP2006/ 010286 -53 "A5" 80 a I Cl 188-189; N-N NN/OH 4.83 HHC ~ 5
A" \/O OExampie2 \ NONaN KN4.96/ HHOH C 10 "Al2" off gyO NN C

\'' I NXN~ H~ 15 "A10" SOy aNH NNJ~-NNHH 20 N

The preparation of N-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3,4-thiadiazin-3-
5 ylmethyllphenyl}-N'-(2-dimethylaminoethyl}oxalamide ("A7") is carried out

analogously to the following scheme

e T2
21
= ’N\/©\ Ao \N/N Niﬂ/o\/
N N H
10 | 0
cl Cl "AQ"
l 22
S O
S
T )8 T
~ N H\/\ P \N/N N CH
15 N N N H
o | ©
Cl
"A?" llABII

Cl

2.1
400 mg (1.205 mmol) of 3-(3-aminobenzyl)-5-(4-chiorophenyl)-3,6-dihydro-
1,3,4-thiadiazin-2-one (from Example 1e) and 126 ul (1.567 mmol) of

20

pyridine are dissoived in 5 ml of dichloromethane in an 8 ml multistirrer
vessel, and 147 pl (1.325 mmol) of ethyl chloroformylformate are subse-
25 quently added at RT. When the addition is complete, the mixture is stirred
for a further 15 min. For work-up, the reaction mixture is diluted with 20 mi
of dichloromethane and subsequently washed with 10 mi of 1 N aqueous
HCI, dried over Na,SO,4 and evaporated to dryness in a rotary evaporator.
30 The residue is crystallised from methanol/diethyl ether. Yield 445 mg
(85%) of ethyl N-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3,4-thiadiazin-3-
yimethyllphenylloxalaminate ("A9"), RT 5.68.

35
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2d'%azi n-2-one (from Exanple le) and 126 pl (1.567 mmol) of
dissolved in 5 m of dichloronethane in an 8 m nultistirrer

vessel , amg0lAg (olgzelmar&ﬁ) tbﬂ”élh)l Mf{sqslnadchcdibpﬁ@rwmdxbosfmtmare subse 25

dded at RT. addition is conplete, the mxture is stirred
for a fur tivadiazm- %yhnettwﬂpn@myé}qxpiamln@teem:@:ssmvadm dmel ¢fs diluted with 20
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reaction mixture is diluted with 30 ml of dichloromethane and subsequently
washed with 10 ml of 1 N aqueous HCI. During this operation, the product
precipitates out in a separating funnel. The precipitate is filtered off with
suction, triturated with diethyl ether and dried at 50°C in a drying cabinet.
Yield 319 mg (85%) of N-{3-[5-(4-chlorophenyl)-2-ox0-6H-1,3,4-thiadiazin-
3-ylmethyllphenyl}oxalamic acid ("A8"), RT 4.27.

2.3

120 mg (0.297 mmoal) of N-{3-[5-(4-chlorophenyl)-2-oxo0-6H-1,3,4-thia-
diazin-3-ylImethyl]phenyl}oxalamic acid, 27 mg (0.3 mmol) of N,N-dimethyl-
ethanediamine, 115 mg of EDCI (0.6 mmol), 41 mg (0.3 mmol) of hydroxy-
benzotriazole and 61 mg (0.6 mmol) of N-methylmorpholine are dissolved
in 1 ml of dimethylformamide in an 8 ml multistirrer vessel and stirred
overnight at room temperature. The reaction mixture is purified by RP-
HPLC (acetonitrile/H.0 / 0.1% of TFA: gradient 1-60% of B). Yield: 45 mg
(32%) of N-{3-[5-(4-chiorophenyl}-2-oxo0-6H-1,3,4-thiadiazin-3-ylmethyl]-
phenyi}-N'-(2-dimethylaminoethyl)oxalamide (trifiuoroacetate) ("A7").

Example 3
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with methyisulfonyl chioride under standard conditions gives compound

I's carried out
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(85% of ethyl N-{3-[5-(4-chlorophenyl)-2-o0xo0-6H 1, 3, 4-thi adi azi n- 3-

yl nmet hyl ] phenyl } oxal am nate ("A9"), RT 5.68. 35 WD 2007/057093

PCT/ EP2Q06 -55- 2.2 400 ng (0.926 nmol) of et
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reaction mxture is stirred at RT for 30 min. For work-up, the reaction

m xture i§A£$IUted with 30 m of dichloronethane and subsequently washed
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with 10 suction, triturated with diethyl ether and dried at 50C in a drying
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Pharmacological data

Met kinase inhibition
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WD 2007/ 057093 PCT/ EP2006/010286 -56- "Al 3" OHSYyO 5NN/ 0O C Ng\O
"Al 3". H 10 Conpound "Al4" is obtained analogously 0 15 ~-SS F ~-~\\ O
N HNN"A13" 20 Pharnacol ogi cal data Met kinase inhibition Table 1 25
OOrrpounW‘H‘i%“s(&??z me) No. "Al" A "A2" A 30 "A3" ACTAHR006010288. A a9 A
"A10" A 35 "Al12" A WO 2007/057093 PCH7EP2006/ 010286 -57- 1C50: 10nM 1M=A
1M 10M=B

ICso: 10nM-1uM=A
1uM-10uM =B
>10mM =2C

The following examples relate to medicaments:

10 Example 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 filtered, transferred into injection vials,
15 lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

20
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 meited, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

25
Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formuia |,
9.38 g of NaH;PQ, - 2 H,0, 28.48 g of Na;HPQ, - 12 H,O and 0.1 g of

30 benzalkonium chloride in 940 mi 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.

35 Example D: Ointment



>10mMM =C 5 The followi ng exanples relate to nedi canents: 10 Exanple A
Injection vials A solution of 100 g of an active ingredient of the fornula I
and 5 g of di so- di um hydrogenphosphate in 3 | of bidistilled water is

adj ust e using 2 N hydrochloric acid, ster

transf egvrée? Y 7%93:3n1 ection vials, 15 |lyophili sed undefF(Eng{’airolk'%/‘Z1 g%ndl tions
and seal ed under sterile conditions-9%8Each injection vial contains 5 ng of
active ingredient. Exanple B: Suppositories 20 A mxture of 20 g of an
active ingredi ent of the fornula I vvith 100 g of soya l ecithin and 1400 g

of cocoa er i.s nelted, pou moyl ds and d_to _cool. Each
supposi to%) 'Bﬁtoilar?saeﬂyer‘rﬁg%fj eéﬁtoif BT"E%F@Fﬁ m"?&’aﬁﬂg 198" sol ution A
sol ution |\ﬁas@|,ﬁgq{r@@rgg%gﬁclc&m0@ active ingredient of the fornula I,
9.38 g of NaH2PO4 2 H2O, 28.48 g of Na2HPO4 12 H20 and 0.1 g of 30

benzal koni um chl oride in 940 nl of bidistilled water. The pHis adjusted to
6.8, and the so‘ é 3.n s, made up to 1 1 and sterilised by irradiation. This
sol @ ion RieEedablet®he for m of eye drops. 35 Exanple D: G ntnent WO
2007/ 057093 PCT/ EP2006/ 010286 -58 500 ng of an active ingredient of the
formula | are mxed with 99.5 g of Vaseline under aseptic conditions. 5
Exanpl e EA faxtbes of Akgioftactiee bfgr&dilegt of thedbrmela Ingrkedofeattose, t he forrml al,

4 k fol t h,. 0. 2 f tal d 0.1 kg
mag%egl ume!]c%g r°5tpé’té?2t§ S??ﬁcg 5 ag &%%é’ﬁ@@ﬂ k%ﬁg%mgﬁtsgenagr?%'st abl ets in

Dot St B PondohioRa Renh BRI ule WleiPir Suchd WhT A e cquont |y

coat ed i n tablet contains 10 mg of active ingredient.
Example F: Dragees
15 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.
20 Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine

capsules in a conventional manner in such a way that each capsuie con-

tains 20 mg of the active ingredient.

25

Example H: Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
30 water is sterile filtered, transferred into ampoules, lyophilised under sterile

conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.

35



a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye. 20 Exanple G Capsules 2 kg of active ingredient of the

f or mul awo A5 g_,,g%r oduced into hard gel atine capsul eﬁ,&%@o idﬂlyfsrf;'ti onal
manner in suc% a way that each capsule con- tains 20 ng o e active

i ngredi ent. 25 Exanple H: Anpoul es AS8ol ution of 1 kg of active ingredient
of the formula | in 60 | of bidistilled 30 water is sterile filtered,
transferred into anpoul es, |yophilised under sterile conditions and seal ed
under sterile conditions. Each ou{ gzéé:.ont ains 10 ng of active ingredient.
35 WO 2007/ 057093 PCT/ EP2006/ 010788M 58@Mt ent Caims 1. Conpounds of the
formulal 5S YO0 -tl-B RL 10 R2 in which 15 R denotes H, A, Hal, OH QA
SH, SA, SOA, S02A, NO2, NH2, NHA, NAA', SO2NH2, SO2NHA, SO2NAA', CONH2,
CONHA, CONAA' ¢ ds SRR mulSPOH, COOA or CN, R2 denotes H, A Hal,
SO2NH2, SO2NHA, SC2NAA', CONH2, 20 CONHA, CONAA', NACOA', NASQRA', COOH,
COO4 or CN, R1 and R2 together also denote nethyl enedi oxy, B is absent,

denot es NHCOCONH( CH2) nR3,
SYO
B
AN /N\ @
S N™ "Q

R?

10

in which

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

R? denotes H, A, Hal, SO:NH;, SO;NHA, SO;NAA', CONH;,

20 CONHA, CONAA', NACOA', NASO,A’, COOH, COOA or

CN,

R' and R? together also denote methylenedioxy,

B is absent, denotes NHCOCONH(CH,),R®,

25 NHCOCONA(CH,).R?, NHCOCOO(CH,),R?,

OCONH(CH,),R?, OCONA(CH.),R®, NHCONH(CH,).R?,
NACONH(CH2)sR?, N(CH2)nR?, CONH(CH.).R?,
SO;NH(CH,)nR?, SONA(CH,),R?, NHSOL(CH,).R> or
NASO,(CH,).R?,

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

R® denotes R', Het or

alkyl having 1-6 C atoms or cycloalkyl having 3-8 C atoms,

15

30

each of which is unsubstituted or mono-, di-, tri- or tetra-
35 substituted by R®,



25 NHCOCONA( CH2) nR3, NHCOCOO( CH2) nR3,  OCONH( CH2) nR3, OCONA( CH2) nR3,
NHCONH( CH2) nR3,  NACONH( CH2) nR3, N( CH2) nR3, CONH( CH2) nR3,  SCRNH( CH2) nR3,

SO2NA( 2(CH2) nR3 or 30 NASO2(CH2)nR3, Qi s ng denot es
al kyl eﬁ'é@%g@?’r‘fa”i& C atons, R3 denotes R, Het or a‘%ﬁggﬁgwﬁésﬁlﬁ C atons
or. cycloal kyl having 3-8 C atons, -&fch of which is unsubstituted or nono-,

di-, tri- or tetra- 35 substituted by R4, WO 2007/ 057093 PCT/ EP2006/ 010286
-60 R denotes A, Hal, OH QA SH, SA SOA, SO2A, NO2, NH2, NHA, NAA',
SO2NH2, S02NHA,, S02 ', CONH2, o o SCRA , COOH, COCA
or 5 CN, Het Menot xﬁ&“ﬁtﬁ%ﬁé?', g@y@\b‘r %%ﬁéﬁe%@%@@ having 1 to
4 N, 0 and/or S atonsnyRiGRAMRO At b -, di- or
trisubstituted by R4, CHOG, %& :%mgmymﬁmsgﬁﬂﬁg{ gg {cér bonyl oxygen),
10 A, A" each, indeped@NHRAy CEINAAE NMOORErNABERAL € QOB 8@BAdoror  br anched
al kyl having 1-10 C atgns, in which 1-7 H atons may be replaced by F, d
and/mpr Br, 15 cycloa | having 3-8 C atons or cycl oal kyl al kyl ene havi ng
4-10 C atons, | de E _ : t , 20 and
phar maceut i cal'hllé}iausablla%hggrsia\‘/(I';'lﬂn’\?e?,rr b@fglc!}%?ggu?ﬁgglﬁ?&cgéllgorﬁde\irﬂ‘isg Qfand

st er eoi soners t her eof to 4r¢| Qcindégpm® atomeswhichmeay beunsubstitateder 2.

Conmpounds according to Claiml in which 25 R, denotes Hal , OH or CN,
mono-, di- or trisubstituted by R*, CHO, COA, =S, =NH,

=NA and/or =0 (carbonyl oxygen),

10 A A each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or
Br,
15 cycloalkyl having 3-8 C atoms or
cycloalkylalkylene having 4-10 C atoms,
Hat denotes F, Ci, Bror |,
n denotes 0, 1, 2 or 3,
20
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereocisomers thereof, including mixtures thereof in all ratios.
2. Compounds according to Claim 1 in which
25 R’ denotes Hal, OH or CN,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
30 3. Compounds according to Claim 1 or 2 in which
R? denotes H or Hal,
and pharmaceutically usable derivatives, solvates, salis, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
35

4.  Compounds according to one or more of Claims 1-3 in which



and pharmaceutically usabl e derivatives, solvates, salts, tautonmers and
stereoi soners thereof, including mxtures thereof in all ratios. 30 3.
CorrpoungfH ' gto Caiml or 2 in vvhlchRZdenoteSI'E—]lE ‘i-@ and
phar mac ?"f?i’ﬁ%’ b%sabl e derivatives, solvates, salts,F4™ 2@{% £8'6and

st er eoi soners thereof, including mi x6dr-es thereof in all ratios. 35 4.

Conmpounds according to one or nore of Clains 1-3 in which WO 2007/ 057093
PCT/ EP2006/ 010286 -61 B denotes NHCOCONH( CH2)" R3, NHCOCOQ( CH2) nR3,

ol vat es, tal B, t aut Oreries R ONCREERaHECTEREMN N Lai ng. m i ur es

thereof in all rati OSNH({}_’ON?RCPBH]FQ%rWS d'(j}gzgtp@% one or nore of Clains 1-4
y

in which Q denotes CH2, and pharimaceuti cal abl'e derivatives, solvates,
salts, tautomand pmmcduha:adkye.mablméelsvativesemIvatleapsaith rlmytmnetrﬂr es ther eof

in aII rati os ound acc rdi ng.to one or of Cains 1-5 in which
R3 denotes H, aggtst%r,eoi ”&q’%jherl%\/ iRgluding '@"%'t'r@ﬁéh%'ie JebEU8S having 3-8 C
atons, each of which is unsubstituted or nono-, di-, tri- or

t et rasubsti tuted by R4, and pharnaceutically usabl e derivatives, solvates,
salts, tadt onﬁmnpmmcﬁrmbm@ingdbmemrsnomemfe@lajms Ned udwhichm xt ur es t her eof
in aII rati os ounds. gccording to one or nore of Clains 1-6 in which
R4 denotes OHQ NH2 N@nﬁ SI@%@ and pharmaceutical |y usabl e derivatives,

sol vat es sal Lgg gr%‘r'h%%gﬁcaég%s%% ééﬁ\iaeii%goéﬁ\r/éteéhé’é!‘:’s‘)ftautbﬁféré'd' ng mxtures

ther1 in all I 0S ounds according to one or nore of dains 1-7
in Ich A A'anelaatdmeouswwertﬂemtf,ynolndmgenmmbeherarbém)aldaramjsr anched 30 or
branched al kyl having 1-6 C atons, in which 1-5 H atons may be replaced by
F and/ or chlorine,

6. Compounds according to one or more of Claims 1-5 in which
R® denotes H, Het or
15 alkyi 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*,
and pharmaceutically usable derivatives, solvates, salts, tautomers
20 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, NH,, NHA or NAA',
and pharmaceutically usable derivatives, solvates, salts, tautomers

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

8. Compounds according to one or more of Claims 1-7 in which
A A each, independently of one another, denote unbranched
30 or branched alky! having 1-6 C atoms, in which 1-5 H
atoms may be replaced by F and/or chlorine,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereocisomers thereof, including mixtures thereof in all ratios.

35
9. Compounds according to one or more of Claims 1-8 in which



and pharmaceutically usabl e derivatives, solvates, salts, tautonmers and
stereoi soners thereof, including mxtures thereof in all ratios. 35 9.
Conmpounds according to one or nore of Clains 1-8 in which WD 2007/ 057093
PCT/ EPZMQ&%%Q} -62 Het denotes a nonocyclic saturgtedpRelelosycl € having
1to2 Nand/or O atons, which may be unsubstituted or nono- or

di substituted by A, 5 and phar maceut Péa | y usabl e derivatives, solvates,
salts, tautoners and stereoisonmers thereof, including mxtures thereof in
all ratios. 10. Conpounds according to one or nore of Clainms 1-9 in which

R denotes Hal, . OH or OCONH( CH2) ™
R3, NHCOoOO citfinRs, d%%ﬁ&%@%#%‘%ﬁ%@%@{‘%ﬁ’ﬁ%g%%%ﬁa gg; cH2, 15 R3
denotes H, Het or al kW ahd/er Qoatbnfs, Guiatio meayobe apslilostitited dravbng 3-8 C at ons,
each of which is unsubstituted or nono-, di-, tri- or tetra- substituted by
R4, 20 R4 denotes OH, ORMisubsfinted byl . A A each, independently of one
anot her, deno liﬂ.pé’ y i.n - , In which
1-5 3 atons tr?&? e rﬁ%%??l@%@"b@%@ﬁg%ﬂgﬁl %?lp%feé,s, Ig%ltst ’g%lﬁgﬁ‘seéggg nonocycl i c

sat urat ed het eindcsteledidtanémnghérdod, idcluding\ndidriesrtheredfamall rafivsch may be
unsubstituted or nono- or disubstituted by A, Hal denotes F, d, Br or I, n

denotes 0, 1, 2 or 3, 30 and pharmaceutically usable derivatives, solvates,

Its, . - dir : h b

ol Pt oo iompB S GBI iR Y Gleis SR BTWEIE ot he ot oup |
R’ denotes Hal, OH or CN,

10

R? denotes H or Hal,

B denotes NHCOCONH(CH,),R?, NHCOCOO(CH2).R?,
NHCONH(CH,).R> or NHSO»(CH2),R?,

Q denotes CH,,

15 R® denotes H, 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 tetra-
substituted by R",

20 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,

Het denotes a monocyclic saturated heterocycle having 1 to 2

25 N and/or O atoms, which may be unsubstituted or mono-
or disubstituted by A,

Hal denotes F, Ci, Bror |,

n denotes 0, 1, 2 or 3,

30 and pharmaceutically usable derivatives, solvates, salts, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.

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

35
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usabl e derivatives, solvates, salts.64automers and stereoi somers thereof,

I ncl uding m xtures thereof in all ratios.
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and pharmaceutically usable derivatives, solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

35



35 WD 2007/ 057093 PCT/ EP2006/ 010286 -65 12. Process for the preparation of
conpounds of the fornula | according to Clains 1-11 and pharmaceutically
usabl e derivatives, salts, sol- vates, tautoners and stereoi soners thereof,
char act gr.j i-p..that 5 a) a conmpound of the formula Rla R2 in
whi ch Bwéjez'ri\ﬁ?%gg H2, 15 and R1, R2 and Q have the rrefr?ﬁﬁ%%@%%?zggt ed in
Claim1, is converted into a conmpoufii-of the fornula | in which B denotes
NHCONH( CH2) "R3, 20 by reacting a conpound of the fornula la with a coupling
reagent selected fromthe group a) isoproylidene chloroformate, b)

-nit h | ~chl f te, 5 di ph triph d
Rl S T
neani ngs i ndi gategmis™-F4 &t pharmde0fical) 2T AEAORR RCI4EP20R6/ 010286 - 66

b) a conpound of the fornula la is acylated or sulfonylated 5 and/or
vates, tautomers and sterecisomers thereof, characterised in that

5 a) a compound of the formuila la
S\(O
B
> N /G-
N” ~Q
10 R1 la
R2
in which
B denotes NH,,
15 and R', R? and Q have the meanings indicated in Claim 1,
is converted into a compound of the formula | in which
B denotes NHCONH(CH;),R?,
20
by reacting a compound of the formula la with a coupling reagent
selected from the group
a} isoproylidene chloroformate,
b) p-nitrophenyl chloroformate,
25
c} diphosgene,
d) triphosgene,
and a compound of the formula ll
30
H.N(CH2).R® Il
in which n and R® have the meanings indicated in Claim 1,
35

or



a base or acid of the fornula | is converted into one of its salts. 13.

Medi canents conprising at | east one conpound of the formula | ac- cording to
Claim 1-11 and/ or pharmaceutically usable derivatives, 10 salts, solvates,

t aut omeWQ 24H@SWr eoi soners thereof, including mx tBEFEEPRNEPEEH0 i n al |

rati os, and optionally excipients amgfor adjuvants. 14. Use of conpounds
according to Claim1l-11 15 and pharnaceutically usable derivatives, salts,
sol vates, tautorers and stereoisoners thereof, including m xtures thereof
inall ratios, for the preparation of a nedicanent for the treatnent of

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

conpounds. accdr PR e P s ktBl SRR Csabi e der i vat i ves.
sol vates and stereoi soners thereof, including m xtures thereof in all

ratios, 25 for the preparation of a nedicanent for the treatnent of di seases
whi gh are infanfd@ced by inhibition of tyrosine kinases by the com pounds

ot par at on_ ot PAohelipthaiRe FmURR i Bt R BB Uk e e
i nfluenced by inhibition of Met kinase by the conpounds according to Caim

1-11. 35 17. Use according to Caim15 or 16, where the disease to be
treat ed i%3.a Medicamanisreamprivingzidgasneormarundpbtresioonoiskac-- 68 (a) an

ef fective anount,. of comound the formyl a,l acgcording, to one or nore of

a ajI éns 1to l%rdgﬁépg?'a nﬁfﬁﬂﬁ%‘?ff’f@ﬁ?f'paﬁ%@lﬁaw Uaaﬁ%/%fl"%&g‘?srsm vates, salts

and'st er eoi Soémt"s,ssélbﬁfe??f%utbmf@wtéia@gtéfégtsoﬁetrsl!@ebﬂ@rﬁ@&@inbﬁni&t| ratios, and
of a further

(b) an effective anoun medi canent active ingredi- ent. 10 15
tures thereof in all ratios, and optionally excipients and/or adjuvants.

14. Use of compounds according to Claim 1-11
15 and pharmaceutically usable derivatives, salts, solvates, tautorners
and stereocisomers thereof, including mixtures thereof in all ratics,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation andfor moduiation of kinase signal
20 transduction plays a role.

15. Use according to Claim 14 of compounds according to Claim 1-11,
and pharmaceutically usable derivatives, solvates and stereoisomers
thereof, including mixtures thereof in all ratios,

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

pounds according to Claim 1-11.

30 16. Use according to Claim 14 for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claim 1-11.

35 17. Use according to Claim 15 or 16, where the disease to be treated is a

solid tumour,
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(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 11, and/or pharmaceutically usable
derivatives, solvates, salts and sterecisomers thereof, including mix-

tures thereof in all ratios,

5
and
(b} an effective amount of a further medicament active ingredi-
ent.
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