WO 2007/ 057092 PCT/ EP2006/ 010285 -1 Substituted
5- phenyl - 3, 6- di hydr o- 2- oxo- 6H 1, 3, 4-t hi adi azi nes 5 BACKGROUND OF THE

| NVENTI Lnyention had the object of finding no havi ng
val uabl‘eg}J ggﬁ‘fé@l’?. es, in particular those which can E’?T(ngggp@ﬂp&?h
.preparation of medicaments. 10 The-gresent invention relates to conpounds

and to the use of conpounds in which the inhibition, regulation and/or
nodul ation of signal transduction by kinases, in particular tyrosine

ki nases and/ o e/ t hr eoni ki, nases role, . .furthernore to
phar ITB.CEUtICFJ#ug%{*{&H g#Bh?“V\ﬂ?@Fﬂ'@MF’ﬁ?T"’S&Q‘%ﬁH@ HiaERes and to the
use of the conpounds for the treatnent of Kkinase- |nduced di seases. In
particular, the present invention relates to conpounds and to the use of

conpounds in which the i nhi bi tion, regulation and/or nodul ation of signal
20 transductionBtB/ Met _ki_nase @I ays a role. One of the principal nmechani sns

by which BAGKG UNB@EF&%IN @M ed is t hrough the transduction of

extracel |l ul ar signals across the nmenbrane that 25 in turn nodul ate

bi ocheni cahe phag thiiabjectof fisding mevel sompswosisawng waluahler epr esent s

ol coul e PRI PRt hose A GEDS e (RLRRRL B L™ ' © '

t ransduct jericarssmgdes are highly regul ated and often overlap, as is evident
fromthe existence of many protein kinases as well as phosphata 30 ses.
Phozghorylation of proteins occurs predoninantly at serine, threonine or
tyr oSi si dues,. .and rot | nases ve therefore been classified by

Hherr o0 IR iesert iR ThEes i FORB3ES 8nd 6 HEL PES o7 ERMAIARE' || mased and

‘tyrosine {4 WRBAhe ﬁ\rﬂl‘}lﬂoﬁh@@ﬂmwﬂ @d/8hmicdufion & st@ﬂéll#atr@,uﬁc%@cess 35
within cells and since celldl ar phenotypes are |largdgely influenced by the

activity by kinases, ipqatieuiar tyresing kmasesmdyoermeabceamae kinasesber of
di sease 2007/ 570&% PCT/ P2 06/01026 a% ah or di seases are
att[] g but a F‘é! 2ok fighermore, Qrﬂ araegy 9%ﬁ°8rp°5 iR Which Gomprise

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

In particuiar, the present invention relates 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 extracelluiar 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 molecuie 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 cellular phenotypes are largely influenced by the

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



functional nutations in the nolecul ar conponents of kinase cascades.
Consequent |y, considerable attention has been devoted to the characteri 5
sation of these proteins and conpounds that are able to nodulate their

activit evi ew see: Wi nst ei n- Oppenhei ner et :
Therap.%é@gg?ﬁg& 229-279). The role of the receptor y%gisb?gr{gﬁﬁsﬁase Met in

human oncogenesis and 10 the possibidity of inhibition of HGF (hepatocyte
growt h factor)dependent Met activation are described by S. Berthou et al.
in Oncogene, Vol. 23, No. 31, pages 5387-5393 (2004). The inhibitor SU11274

descri bed rei a,. rrol e-indoline. conpound, | tentially suitable for
combat i ngstagﬁﬁgpalqg'%%leﬁ@rrel%tt”gﬂﬁpg%éo pﬁiﬁ?r %%Fa'ﬁc?fé%(‘fgﬁ%%f)rt herapy is
descri bedfetibn@ mufdtidnstiRBE Pnibcd@hr chimpbRBRR offesase288baded( 21) , 7345- 55.
A further tyrosine kinase inhibitor for conbating cancer is reported by H

Hov et al Cansequentic sionsidecahle Ritention hasdieenidpvated & Beoghara0)-. The 20
conpound PHA-665752 an, i.ndol e derivatjv s di.rected I ast the HGF
eceptor SANL O MESRPIThAPRSPERAUpYe Bt #herte 6 Mot TARMRd et rmke a
consi der aBkaviOfér & RalieW 3O WEIRSIEH-OppRRhe MEOCASS. PhaMaai gus forms of
cancer, such as, for exanple, multiple nyeloma. 25 The synthesis of snall
conpounds Thkramh, 20@2i 88, @R9-379)nhi bit, regulate and/or nodul ate signal

transduction by tyrosine kinases and/or serine/- threonine kinases, in
particular Met kinase, is therefore desirable and an aimof the present

i nventi onThdGold of e rBssstof ﬂHBanWaste‘ﬁerﬁﬁﬁ%r%‘sgeh%@%ﬁoo the

invq tion and salts thereof’ have very val uabl e pharnicol ogi cal properties
whi I'e bei the pessibilityl of iphibitiod. of 33GFHbepateeytet giomtle factondependénical |y rel at es

P oot U R Y bk b S BB o el RS % 1o
R e AL s s
pyrrole-indoline compound, is potentially suitable for combating cancer.
15 Ancther 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
20 compound PHA-665752, an indole derivative, is directed against the HGF
receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of
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 pharmacoclogical properties while being well tol-
erated.
35 |
The present invention specifically relates to compounds of the formula |

which inhibit, reguiate and/or modulate 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&%}ioziagw%ﬁggbgroi dal neovascul ari sation and di abetic ret %&m%iﬂ hy,

I nf |l ama ases, arthritis, thronbosis, fibr osipgT’%'TZB

.nephritis, neurodegeneration, psoriasis, restenosis, wound healing, trans-
pl ant rejection, netabolic diseases and di seases of the imune system 10
al so aut oi nmune di seases, cirrhosis, diabetes and di seases of the bl ood
vessel s, Fl so_instabili t%/&and Eer meability and the like in na ls. Solid
tunours, [hCYRPPEEENEWHIELEPHSE HPsasrm QUngs, ANGHIOtRIBEEREIIY N Mot 15
Ki nase i ”Pieblijéé’frﬁeream?%é%éﬁnéﬁ’tfﬁ?fﬁét Ifiﬂﬁéé’—ﬂﬁjl.{é’éﬂqgé’ dded &hifa6m.-a, brain,
urogenital, Tynphatic system stomach, |aryngeal "an ung carcl nonmm, in-
cl udi ng | plaintadeudcas angioganeasid, saveddr; tehdurl forrgatien, groatthand0 The present
invention is directed to processes for the regulation, nodula- tion or

i nhisbi t i oRMAARIREPNKERGHRSHIPSIBHRCYARHISAASEH S 3t 298-¢ndURSt of dis- eases
i n connecty i I : | ' ctipity. In

parti cul aﬁébphég%ég%ﬁgtaﬁ s’gpsﬁ%(gélfr%r%%g?ﬂ%%@naﬂoaﬁ%eg‘rerpr*e@%d in the

t r eat ment pathyc erflammatooy niseates,santiaitis, Thrembosg fibdssiwfglomerdior mul a 1| can 25
furthernore be used to provide additive or synergistic effects in certain

exi sting BaRREiS, CREFRABEENERMALODN, PSAHASE. StENSIs WRHNbhediG tENShe ef fi cacy
: . i ‘ ! \ . 30 Th
cormpunas it [t th, TREBpIC BRERLAT AN ditedtBS didfie BRI Rlem'), [0 and

i nCEQt I gatisorautbintrhanadideasty, crrhesisl dixbietss ahd Neeakes@$ the bivoaddi ti on,

they are particularly sujtable for use in diagnostic nmethods for diseases in
connect i o¥esialh alse Kigtatility @ngrrermaabiifeangdbe fkemmamm@s-ty. 35 It can be
shown that the conpounds according to the invention have an anti
proliferative action in vivo in a xenotransplant tunmour nodel. The com WO

2007/ 057083lidP€irh 6620 0EH AR ARD fastdyrpaimpitindene! campetitedtde withvidet i on are
adm nistered to a patient having a hyperproliferative disease, for exanple
to i1Ahi bi Kinagedkibieswl Rese solidBifoaursi ingiLgdemraenenylisdewaemiad bidinn a
| ynmphopr o}, | ' 0.4 20l [ t t ' | g0 or
o oL PR Y Eh RSP 1o 308 PRl BB 59
cluding lung 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- eag@Sofehhgeat ment of pre-existing conditions. P-Bﬁlﬁro@é’c/fﬁﬂﬁéson of
prolif- eration is achieved by adm ni stration of the conpounds according to

the 10 invention prior to the devel oiﬂmant of overt disease, for exanple to
prevent the growth of tunours, prevent netastatic growh, dimnish
restenosis as- sociated with cardi ovascul ar surgery, etc. Alternatively, the

d d for, the treat ing di by stabilisi
ot ovi noP i 4853t e T tbREAe Al BRAER e SRR Pt 1 ot can
bel ong t OnpseprGiIERaiLe istaeel R exXbipieXamisi Aimdir Gléiwin SRaeese

y ng

particul ar umans; rodents, includi mce, rats and 20 hansters;
rabbits; drguBatigbassoairtgd withadympheprolifarative disgase, tariphibit transterest for

G Sease.  haD (KER FEhe Fepa Ssidul 15 Eeus Ringl BRTHE® i n the
conpoundss@ht cmeesehditareds itadld for PrbpIRflastoPBeffieitit fiRfolys iMs vitro tests.
Typically, a culture of the cell is conmbined with a conpound according to

t he i nvenuseshhetgin,theites "tealrenty it usedta wiertogmth paeventisin of die- which is
sufficient_to allow . the tive.agents 1o induce cell..deafh or to inhibit
mgrati on?ai%stjaﬂ]qi ﬁeéﬁnﬁakwﬁ‘%%ﬂlg %@'ﬁ% cPrSHEmU%Q% pfcﬂ'f“vi tro testing
can be cagdtipd i9dkhieved By ddthinistaitiofd (fahe ToindskiceBRiingdome. The viable
celhg remaining after the treatment are then counted. The dose varies

dependi ngingantior: pepets thedevelgmuedt ofeuert diseassmdor exampistadprevaste, t he
patient status. et A therapeutic .do is typically suffici.ent

Const der bR dtEutE oftsouRc Pl nieteSREr ofoRb i fHepE I Boer ¢ ssue
whi | e t hegydiafeid Wi‘tl’.{chdié\}h%cQ%tr's@%eSry,Set@?Aﬁéﬁ’!d!ﬁég/, ﬂéec?rhﬁéhﬁ@é‘brés general |y

i WO 2007/ 057092 PCT/ EP2006/ 010 -5 continued unti a consi derabl e

reduct i onusestfasdbe treatmenvef engoing diseaseas byl stakilising eutimposingthecti on in the

cel | _burden,. and be ntipued until essentially no nore undesired cells
ar e 'det ec&gﬁczﬁﬁy["ﬁg'ﬁ'&dﬁ&ﬁ% patieft

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. Animai 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
culture 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 cells remaining
~ after the treatment are then counted.
The dose varies depending on the specific compound used, the specific
35 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell popuiation in the target tissue

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



ME— S -
For identification of a signal transduction pathway and for detection of
I nteracti ons between various signal transduction pathways, various scien-
“tists have devel oped suitable nodels or nodel systens, for exanple cel
cul t ur MRS exanpl e Khwaja et al ., EMBO, 1997 CHEP209684283) and 10
nodel s of transgenic animals (for exd&ple Wite et at., Oncogene, 2001, 20,
7064-7072). For the determ nation of certain stages in the signal trans-
duction cascade, interacting conmpounds can be utilised in order to nodu-
| ate the signal (for exanple Stephens et al., Biochem cal J., 2000, 351, 95
15 105). ®Rel Wil @scensidgrablegredsictian hpgnsstired. aexanydesd alsed as re-

mal o and 5o apbUEe RRBHGRACAGT P HER pd R e PEBURRVRIC cnedt i -
this appkssaitiaig no2@oheasdesiratel’f arehtetictease thebodiyty is a technique
which is well known to the person skilled in the art. Generic test systens

forgthe determ nation of the kinase activity using substrates, for exanple

hi stone ( : ' , ) 99. 3., pages 333-338)
or the bais:|8£::'G%@ﬁlp%t@‘sﬁpg%@@?ﬁ?ragé%u%gggﬁtb@%&iar?%jtgtﬁgUF?qCZ'PQtOJre (for exanple
Canpos- Gopnétaetionfbetvadtsh ngndl_rtransh@tioﬁ%%ﬂqwé‘ys,%ﬁbus@h@ﬁ- 267, page
14535). For the identification of kinase inhibitors, various assay systens

are avai | tists0havel develgpesksyitable madsis pr oyodel systagsajor(@smgpletcedl ., J. of .

oot bftueIEb8ER Rt exdiife Khwald et AL, BMRO Y B 288 add's i ih yare
i's . aSU_rﬁﬁbde!IQof ﬁﬁ@s@ﬁrﬁ@Qﬁﬁ%@f(fo@'éxhﬁfﬁlé’Wmfé’ef?ﬂmﬁ@f;_ber‘;b,Q@Oﬁ?ased
radi oactive signal, or 35 none at all, is detectable. Furthernore,

homogeneoidd, T904-7Pé2bIRnsdhe determinatiemetcertain stagss ivribe gignal seeser

HTR- FRET nd. £ .pol ar j 007/,057092 PCT/ EP2006/ 010285 -6
Sat 1 on (YR RtlsEs BESGRIRG RrlaqUBdR CLE PREA B ABRER e *a) 75 o
Bi ool eculzag tivs sRPRI (Tor exXdigle 3Rbhehd ket a2t BRichBRiicdlar 2e0d i35, BkL SA assay
nmet hods use specific phospho-anti- 5 bodies (phospho-ABs). The phospho- AB

bi nd§ onl JOBhd heherppougdsaecprdingdstthatavertioncdn algo g usad aeretet ect ed by

chem | um 2838@%?teus?ihg%r?ase-dependent signal transduction pathways in ani-
mals and/or cell culttire models or in the clinical diseases mentioned in this
application.

20

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

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

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

Alessi et al., FEBS Lett. 19986, 399, 3, pages 333-338) or the basic myeiin

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

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



second per oxi dase-conj ugated anti-sheep anti body (Ross et al., 2002,
Biochem J.). 10 There are nmany di seases associ ated with deregul ati on of

cel | ul rol i a- tion and cell death (apoptosis). _The condi h gns of

i nter e%oﬁﬁﬁ’/{fg@? but are not limted to, the foll O\Mqé“%ém ounds
according to the invention are suitd&bie for the treatnent of various
conditions where there is proliferation 15 and/or mgration of snpboth nuscle
cells and/or inflammtory cells into the intiml |ayer of a vessel,

resulting inr ricted bl ood flow through that ves- sel, for exanple in the
case of neRHMt ﬁ:sréa)lteSB'&‘P‘GSW@’Péé‘FtBH'@.as(ﬁ%#ﬁ)’sﬁ"@ﬁ“ﬁisa@ms @lo) & di seases of

I nt er est .Blzﬁl!l&%u%?@ﬁﬁﬁ%@@ﬁjf’wﬁ% ary vascul ar 20 di sease after

grafting, vein grart s peri-anastomatic prosthetic restenosis,

rest enosi _ahgd Vi QI d | ke.. PRIOR ART 25
O her thi gti arérﬁ\n()ﬁe@&b%cﬁfg@ﬁé?ﬁ %S;Stc? [ ne%%%%@& pﬁ‘g%ﬂadl %%r opyrazol es
f or gconbabodigs ¢pReshRABsH Ry piieshHoABWIhES bAIARE Dhddpheriiatedi ne

derivatives are disclosed as Met kinase inhibitors in 30 EP 1 411 046 Al.
Pyrrol e-i fidRstiaie. Hlisibinding éandrecdedgstad bischemiluminessens@iusind@s from WO

O 2ot e A AR BT RO B8 s R PO 7™ o
QRL |  Biochem. J).
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 necintimal 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 03/037349.
4 ,5-dihydropyrazoles for combating cancer are described in
WO 03/079973 A2.
Quinoline derivatives are disclosed as Met kinase inhibitors in
30 EP 1411046 A1.
Pyrrole-indoline derivatives are known as Met kinase inhibitors from
WO 02/096361 A2.

35



w

10 R2 in which R denotes H A Hal, OH OA SH SA SOA S02A, NO2, NH2,
NHA, NAA', SO2NH2, SO02NHA, SO2NAA , CONH2, CONHA, 15 CONAA', NACQA',

- NASQRA or CN, R2 denot es H A Hal, SO2NH SO2NHA SOZNAA
CONHZ, WM@%‘, NACOA', NASO2A', COOH, COOA or PENEP0S/0URES o

t oget her al so denote nethyl enedi oxy,—'QO B denotes NHCOQ(CH2) " R3 or
"NHCO(CH2)" R3, Qis absent or denotes |linear or branched al kyl ene having 1-4
C atonms, R3 denotes Rl or Het 25 al kyl having 1-6 C atons or cycl oal kyl
havi ng 3-8 C atons, _each which is unsubstituted or nono-, di-, tri- or
tet rasub- SUMMARY, QF THE "‘MEHIIQNes A, Hal, OH OA SH SA SOA S02A, NO2,
NH2, NHA, NAA', SOZNHZ S02NHA, SO02NAA', CO\IHZ, CONHA, 30 CONAA', NACA',
NASQ2A' , COCH, COOA or CN, Het denotes a nono- or bicyclic saturated or

ar omat i c Mednesntidrereldtay itt godpounds Nf te eareHoa 1S at ons, which may be
unsubsti- tuted or nono-, di- or trisubstituted by R4, CHO COA, =S, 35 =NH,
=NAgand/ or =0 (carbonyl oxygen) WO 2007/ 057092 PCT/ EP2006/010285 -8 A A
each, independently of one another, §enote unbranched or branched al kyl
having 1-10 C atons, in which 1- 7( may replaced by F, d and/or 5
Br, cycloal kyl having 3-8 C atons [om c}cl o0a

1 kél ene having 4-10 C

atonms, Hal denotes F, d, I \m/cngot e
R N Q |
10 R?
in which
R’ denotes H, A, Hal, OH, OA, SH, SA, SOA, SO,A, NO,, NH,
NHA, NAA', SO:NH;,, SONHA, 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,
20 B denotes NHCOO(CH;,),R> or NHCO(CH,),R®,
Q is absent or denotes linear or branched alkylene having 1-4 C
atoms,
R® denotes R or Het,
25 alkyl having 1-6 C atoms or cycloalkyl having 3-8 C atoms,
each of which is unsubstituted or mono-, di-, tri- or tetrasub-
stituted by R*,
R* denotes A, Hal, OH, OA, SH, SA, SOA, SO.A, NO,, NH,,
NHA, NAA', SO:NH;, SO;NHA, SO.NAA', CONH,, CONHA,
30 CONAA', NACOA', NASO,A', COOH, COQA or CN,
Het denotes a mono- or bicyclic saturated or aromatic heterocycle

having 1 to 4 N, O and/or S atoms, which may be unsubsti-
tuted or mono-, di- or trisubstituted by R*, CHO, COA, =8,
35 =NH, =NA and/or =O (carbonyl! oxygen),



10 n denotes 0, 1, 2 or 3, and pharnmaceutically usable derivatives,

sol vates, salts, tautoners and stereoisoners thereof, including mxtures

t her eof i tios. 15 The invention also relates to. 1 ically active
forns (%‘{O&rog‘}éé’sgé rs), the enantionmers, the racenat ePsC?m[:‘Pf’z’mgﬁhéB%er eoners
and the hydrates and sol - vates of tHese conpounds. The term sol vates of the
conpounds is taken to nean adductions of inert solvent nolecules onto the
conmpounds which 20 formowing to their nmutual attractive force. solvates

are, for ex l e, nono-. or di rates or al koxj des. The ter
phar maceu& ?‘anlpl y usﬁ%ﬁr’]’é 'H@?@Qf}ﬁfqy"&&)fio@et% et Geﬁﬁ%yn?@""g‘?g}ﬁr ple, the
salts of the corrpoug%?l%ﬁga%@| ﬂgvfng 1_!@9(9 By§ALi on and al so so- called

2 e term prodrug de

prodrug conpounds. rivatives is taken to nean
compounds of the fornulia whichHi-£k blwes begrbereplaceatibp ¥, @amd/af , for
exanpl e, al kyl or agﬁl groups, sugars or oligopeptides and which are
rapkdly cleaved in e organismto formthe effective conpounds according

to the invention. 3&0559&? @Vﬁg; bnrchudsRigdegradabl e pol yner derivatives of
rdaing tot

t he conpounds acco Invention, as described, for exanple, in
Int. J. Pharm 115¢cydidaléylalki@ee)havaty FHK0 €xgtorssi on "ef fective anount™
denot es the anount of nPFdi C nt or of a pharmaceutical active ingredient
which cauf%8 in a tg%%&s,s s\ BHPT WD 2007/ 057092 PCT/ EP2006/ 010285 -9

ani mal or junan a b&gﬁ&gg%r pr nedi cal response which is sought or de-
sirﬁg, for exanple, by a reSedrcher or physician. In addition, the

expressi on "t herapedénstesIQy 1ePfer@ i ve anount” denotes an 5 anount which,
conpared with a correspondi ngtsubi ect who has not re- ceived this anount,

has the f8n{ phRAGacevicalydisable demiatives saleaieresalts. lRPMRYS abdevention or
2. o7t ooR BB FRREor Tl SO RIERCR ACRRBASI I 21 S0 der ot

side-effects or al'so a di sease, conpl aint
or disorder. 10 The expression "therapeutically effective amunt” al so

enconpasses the anounts which are effective for increasing nornal
phydbol ogilBalinyention; alsp relates to the optically active forms (stereoisomers), the

enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
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 usabie derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.
25 The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidiy 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,



The invention also relates to the use of m xtures of the conpounds of the 15

formula I,

for exanple m xtures of two diastereoners, for exanple

ratio 1;1, 1:2 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000. Theseareso
pref er awpfoflﬁ’%????es of stereoisoneric conmpounds. 20 PETEER2006H 0785
to the compounds of the formula | ar® salts thereof and to a pro
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Aosnt W chyice
beéq g@}gﬁ@mﬁ%gg By BorfhuBAcBave the meani ngs i
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.

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention also relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1.5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereocisomeric compounds.

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 stereocisomers thereof, characterised in that a compound of the for-

mula la
.S
aget
B
~. _N
N7 TQ
R? la
RZ
in which

B denotes NH5,

and R1, Rz, m and Q have the meanings indicated in Claim 1,

1@)%‘)"%9‘?%‘6&@5%“ whe fb@%@%@und of the

ndi cated in



a base or acid of the fornula | is converted into one of its salts. Above
~and below, the radicals Rl, R2, Q and B have the neanings indi- cated for
the for | ess expressly stated otherw se. 25 ' tes al kyl,
IS unbr{apnﬁ!c 8%05(7Wnear) or branched, and has 1, 2, 3, @T?E%%%O%&%%% 8, 9 or 10
.C atoms. A preferably denotes nethyt 10furthernmore ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl, furthernore 30 al so pentyl, 1-, 2-
or 3-nethylbutyl, 1,1- , 1,2- or 2,2-dinethylpropyl, 1- ethylpropyl, hexyl,
1- , 2- ,.3- or 4-nethylpentyl, 21,1-_, 1,2-., 1,3- , 2,2- , 2,3- or
3, 3- di et fyFBE{ted pto %FgE‘Pé’X'HWO]o‘G%?F?mlu'%t‘ mwhﬁ%\mt hyl propyl, 1-ethyl-2-
nmet hyl propyl, 1 2 igfet hyl propyl, furthernore preferably, for
35 exanpl g, tri ?%ﬂ%?%%?%@‘%zg"eﬁ particularly preferably denotes al kyl
having 1, 2, 3, 4, 5or 6 C atoms, preferably nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, c-hutyl, WD 2007/ 057092 PCT/ EP2006/ 010285 -11
{or bt boY by Teltdlinia a SR@RoinG cF The B MHa 1A HesHRINALSAEThseiearRd
1,1, 1-tri frbH‘Pfh%‘ BByl . cycloal kyl preferably denotes cycl opropyl,
cycl obutyl, cycl%pe tyl, cyclo- 5 hexyl or cycloheptyl. Cycloal kyl al kyl ene
preferably deapiseprayidengrchpybfoetiayd,, cycl obutyl methyl, cyl opentyl nethyl,
cyclohexylnetgyl Qr ﬁéglohept | methyl. Irrespective of further
subst it uti onsP) PeYtroRhanyl eRiojoigERst%es, for exanple, 10 2- or 3-furyl, 2- or
3-thienyl, 1- = -pyrrolyl, 1-, 2, 4- or 5-imdazolyl, 1-, 3-, 4- or
5-pﬁpazol yl, 9—,8'p2-eg%€n£-oxazol yl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-thrazol yl, @&)triphosgen&-i sot hi azolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or
6-pyrim- dinyl, furthernore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3 15 or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or
-5-yl, 1, -0 LG & byl , 1,3,4-thiadiazol-2- or -5-yl,
1,2,4-thi érc}?gz%?ﬂg- oroﬁ@?alro,rmg!%zl?{&thi a- diazol-4- or -5-yl, 3- or
4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7- indolyl, 4- or
5-isqindolyl, indazoiyl, 1-. 2-. 4- or 5-benzimdazolyl, 1-, 3-, 4-, 20 5-,
6- 6P 7-benzopyrazol yi ,HO{CHaR 5. 1. or 7-benzoxazolyl, 3-, 4-, 5-, 6- or
7- benzi soxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7- benz-

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

20 and/or
a base or acid of the formula | is converted into one of its salts.
Above and below, the radicals R1, RZ, Q and B have the meanings indi-
cated for the formula |, unless expressly stated otherwise.

25 ‘

A or A’ denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3,
4,5,6,7,8 9o0r10 C atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
30 aiso pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, 1-, 2- | 3- or 4-methyipentyl, 1,1-, 1,2-,1,3-,2,2-, 2.3-
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyi, 1-ethyl-2-
methylpropyi, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
35 example, trifluoromethyl.
A very particularly preferably denotes alkyl having 1,2, 3,4,50r6 C

atoms, preferably methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,



i sot hiazolyl, 4-, 5-, 6- or 7-benz-2,1, 3-oxadi azolyl, 2-, 3-, 4-, 5-, 6-, 7-
or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7-
or 8-cinno- Iingl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noRR0PYPSTUR. 3. 5. 6-, 7 25 or 8-2H benzo- 1,PATEEIRSPGRIPESE ur t her
preferably 1, 3-benzodi oxol -5-yl, 1,444benzodi oxan-6-yl,

2,1, 3-benzot hi adi azol -4-, -5-yl or 2,1, 3-benzoxadi azol -5- yl or

di benzofuranyl. The heterocyclic radicals nmay al so be partially or fully
hydr ogenated. 30 Irrespective of further substitutions, Het can thus al so
denot e, fiart-bubyhpentyl, Bexad driflydicmethyl, pentaflugroathylar-1, &r‘lytr;ﬂuzr@« di hydro- 2-,
-3-, -4- 9 ‘]-3 furyl, tetra- hydro-2- or -3-furyl, 1, 3-dioxolan-4-yi,
tetrahydr8h2' or 3-thieny| 2,3-di- hydro-|- -2-, -3-, -4- or -5- pyrronI,
2, 5- di hydg@1dalkviodef r yrrolidinyl,
tetrahydrofb- |¥ - era@%_qergﬁ%éz)g)(ciép@?w@gillhbgﬁ(g_ _Iop:%n_t}q,cy?cl@- -4- or

-5- Byrazohﬂquf@vcbh?uw&) 1-, -3- or -4- pyrazol yl, 1 4-di hydro-1-, -2-, -3-

4- hyd _5- or -G pyridyl, 1-,
% 2uoly sE el b bEREE8dis cfomsermeit pisenipidhdl ' ',
4- ror phol §eany L 4- |

13- df owach S ey ghEN G exy e oy S loReL 6] ”‘V‘prr. dazinyl

hexahydro-1-, -2-, -4- or -5-pyri mdl nyI 1-, 2- or 3- pi pera2| nyI, 5

L2 S BRI 2ok substighond e Sigteraby cénbeStior SHERL hor 1 2.
3-, 18-, 6. 0173-f\9|'y|82 Amidtiylyel o: Btiabspaty L1 ouagl gxh.déélgwh@rme

preferably 2, 3-met'hyl ene- dioxyphenyl y enedi oxyphenyl ,
2, 3-et hyl aﬂeldm@mrrenglyl 23,,%ore@-byamlgldBowmﬂ@vﬁbxazolyl 2 4- or

34(d|fl enedl hen 23d 0 bepzof yran-5- or 6-yl,
>3 (5 oxOHBRRBMb Ao o ARGPONh 251 % 34@34 i, 2 4-°8761 S ’
hydro 2H m r o 20 r eq pr )4y 3-

di hydr obe%g@][ E@gnyl d}gep%%rﬁblgol 23%%% ur énf/kt,?r gqidlf B?h‘gyﬁ{)ﬁg 1oxg 1H

qui nézoi i ayb-yl,21 “Bordi- tqtmzobén‘zﬁ;aaaxﬂcyazol%mr%% mﬂ;mmmbmiz&mzol yl, 2,3 15

o oxo. 2. SV b Abibstianlids O sy e tpeiczold o1 kbl St RBNoCy ol | c
sat ur at edd%rzopaog,atg geélegg)gygég’gggggg#oﬁrw:%‘?o32 A @déo&ﬁ at ons, which

may be nono- or disubstifut car borlyl * oxygen) .
indolyt, 4- or 5-isoindoiyl, indazolyl, 1-, 2-, 4~ or 5-benzimidazolyl, 1-, 3-, 4-,

20 5-, 8- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or
7- benzisoxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benz-
isothiazolyl, 4-, 5-, 6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6-, 7- or
8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinno-
linyl, 2-, 4-, 5-, 8-, 7- or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7-

25 or 8-2H-benzo-1,4-oxazinyl, further preferably 1,3-benzodioxol-5-yi, 1,4-

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

yl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.

30 Irrespective of further substitutions, Het can thus aiso denote, for example,

2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyi, tetra-

hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-

hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,

35 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-

, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-,

-2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl, 1-,



R d
Het particularly preferably denotes piperidinyl, pyrrolidinyl,
nor phol i n-4-yl, piperazinyl, 1,3-oxazolidin-3-yl, imdazolidi nyI , pyridyl,
- pyrimdjnyl furanyl t hi enyI t hi azol yl, indol yI or_i ndazol where the
r adi cal MY78% be mono- 25 or disubstituted by A R E?Qé’?@%%ﬁ‘lsy denot es
H Hal, A OH OA SOQ2A, CN, N2, ColR-or COOH, in particular O, very
"particularly preferably 4-C. 30 R2 preferably denotes Hor Hal. B
pref erably denotes NHCOO( CH2) nR3, furthernore NHCQ(CH2) nR3. The radical B
is preferably in the neta-position to qul&(? preferably denotes CH2, CH(CH3)
or CH( CH2E€H3.ordsPiReriginvl. erabi 9 ﬁ'é"r‘fUPBQ t terahygiteyP-, havp'hﬁ‘l 6 C atons or

cycl oal ky o] t agh _ | nono- ,
di-, tri- bxmﬁéﬁr‘égﬁ%- nyl, P a%a%y %@0’6%8@9 &%’EP%OOG/ 010285
- 13 R3 papyiidadiayl| yexﬁtq}fde@ablaz dan@t%paﬂhwihwxyet%dd piperatingi nyl ,

N- rret hyl - I%ﬁ/rrol I di nyl - pholin-4-y di et hyI am no) propyl

By Nl 1) BBy br OBy 3. et i ot @ -SRI b33 gate-
1t PhOBREF L a4 S5 PLBLAZLN s Mhinfl Y eEeicabh Y Zdepatas, O ani no.

met hyl amin di methylam'no, éthyl- amn am no, 't utyl am no,

i sopropyl dmyﬂm-ﬂ&l—b@rﬁﬁi&:r@b*amﬁﬁnmm%rrﬁoré?breiéralbﬂy 2inetthyond, particularly
preferably For d._ 10 Throughout the invention, all radicals which occur

nore than Wéhﬁw pd- mﬁﬂ'&ﬁ”%@"mheﬂw\‘ f2e3*§ﬂ"ty|efiecboxmn31h@e‘ﬂrendent of one
th t hi r al t
o 55 S RABeBIR L S fuihGE Bt ieMBioaPEReRI 2% gRifohL Py e T

encdfh papeasofatdn-bhese-yi o BY2- o‘)@hﬁﬁtﬂgl@ﬂéﬁmxyjmenwmélsem Agliates, in
particular, to_the_conpounds of the O formila | in which at |east one of

the said hydiocaHs! bbengadiosepinne- o r\dr fushermermprajeratii2cit ed above. Some

L, For BN or AP Lo PR e BREP Aoyt 62 bt o

quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo0-2,3-dihydrobenzoxazolyl, 2,3-

15 dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or
2-oxo0-2,3-dihydrobenzimidazolyl.

Het preferably denotes a monocyclic saturated or aromatic heterocycle

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

20 and/or =0 (carbonyl oxygen).
Het particularly preferably denotes piperidinyl, pyrrolidinyl, morpholin-4-yl,
piperazinyl, 1,3-oxazolidin-3-yl, imidazolidinyl, pyridyl, pyrimidinyl, furanyl,
0 thienyl, thiazolyl, indolyl or indazolyl, where the radicals may also be mono-

or disubstituted by A.

R" preferably denotes H, Hal, A, OH, OA, SOA, CN, NO,, COOA or
COOH, in particular Cl, very particularly preferably 4-ClI.
30 R? preferably denotes H or Hal.
B preferably denotes NHCOO(CHZ)HRS, furthermore NHCO(CH?_)nRs.
The radical B is preferably in the meta-position to Q.
Q preferably denotes CH;, CH(CH3) or CH{CH,CHs).
35 R® preferably denotes Het or alkyl having 1-6 C atoms or cycloalkyl having
3-8 C atoms, each of which is unsubstituted or mono-, di-, tri- or tetrasub-

stituted by R*.



|

mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula |, but in which 25 in la Rl denotes H,
“Hal, A, OR OA S02A, CN, NO2, COOA or COOH; 30|nIbR2denotesHor Hal ;

in Ic HYORRNHSES2, nonocyclic saturated or aromatic REREFRRRPOI8Shaying 1

to 2 N and/or 0 atons, which may be ut®ub- 35 stituted or nono- or
'di substituted by A in ld Q denotes CH2, CH(CH3) or CH(CH2CH3); WD
2007/ 057092 PCT/ EP2006/ 010285 -14 in |le R3 denotes Het or al kyl having 1-6
C atons or_cycl oa having 3-8 C atons, each of which is unsubstituted or

|
5 nono-, dR: pamculargrrpretqraalmmqt@%Zéwdmxmhyh pyrrolidiayt ddroety!l-OH, NH2, NHA

R e L L

repl aced bamhappr, rﬁéth?f le'ﬂ@yl pr@,pgl/h bﬁ@yldmﬁéﬂﬁ§| é@&lndmwl pyrrolidinyl,
nor phol i n-4-yl,” pi peraz- -oxazol i di n-3-yl, dazolldlnyl
pyri gyl Wﬁf—'fﬂzm-‘lr}ﬁ,yl furanyl thienyl, thiazolyl, i ndoI yl or i ndazol yI

where t { C al be mono rdlsubtlt edb Oin i

denot es eRHﬁF %b%&?x %g\mu@\lm la X'I?éhéfénotes Hor
Hal, Rl angmiRd, dRaryBe @Itéﬂbd@rmhmmcigbw%hm, B denot es NHCOO( CH2) nR3
or NHCO(CHZ)nRé gQr&enotes CH2, CH( )" or CH(CH2CH3), R3 denotes Het or

al kyl having 1-6 C atons or cycloal kyl having 3-8 C atoms, each of which is
uOr_lisuRsthl tn-ll_ﬁ]d prfemgﬁl uoeriotesF Ctl or qutgut aef PSUl?fSt II:E\rg};e)ldefQYablyForOClRA' denotes

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

identical or different, i.e. are independent of one ancther.

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

passes all these forms.

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

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

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 | and in which the radicals not designated in greater detail have the
meaning indicated for the formula 1, but in which
25
inla R’ denotes H, Hal, A, OH, OA, SO2A, CN, NO;, COOA or
COOH,;
30 inlb R? denotes H or Hal:
inlc  Het denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsub-
35 stituted or mono- or disubstituted by A;

inld Q denotes CH;, CH(CH3) or CH(CH,CH3);



\

A, A" each, independently of one another, denote unbranched or branched

al kyl having 1-6 C atons, in which 1-5 H atons may be replaced by F and/or
chlorine, 35 Het denotes a nonocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atons, which may be unsubsti- tuted or nono- or

di subst MARWRHIHPP2A, WO 2007/ 057092 PCT/ EP2006/ 010285 PCTHEPAMG/018%8Fot es F, O ,
Br or I, mdenotes O or 1, n denoteg4Q, 1, 2 or 3; 5 and pharnaceutically
usabl e derivatives, salts, solvates, tautomers and stereoisomers thereof,
including m xtures thereof in all ratios. The conpounds of the fornmula | and
al so the starting materials for their preparation are, in addition,
prepared by nmethods known per se, as de- 10 scribed in the literature (for

exanpl e i he gpandard ks, ,.such as, Houben |l . _Met hoden,der organi schen
Cheni e [I\/E}&?odsﬁof Orga#\@&e%\_&%qgtqu,hawgri}@%%g?fﬁg\%rcy‘élg?lkgfuttgart), to
be precise under reactiRaving3n8liQ hRss \Hachbfafick OMRs@Witsieltgrbl e for the

sai d reactions. Use can 15 al so be made here of variants known per se which

areghot mentioned here momogrdiatier oetrasubstithtedsnaRl’i ng conpounds of the
fornulae la and Il are generally known. If 20 they are novel, however, they
can be prepared by nethods known per se. Conpounds of the fornula | can

pref erabl j, ge oRfai ned QYngte3GHNEHZ, NFRIBIONAA-Oof the formula la with a
coupling reagent selected fromthe “group 25 a) isoproylidene chl orof ormate,

b) p-nitrophenyl chloroformate, c¢) di phosgene, d) triphosgene, 30 and a

conmpound of , the, fqrmula 1l. .The reaction is preferably carried oyt as a

one:, got r K5lG i of: Q\The r & ql]eqesnc%é{glglnggn? M}P‘?%@eﬁé{e WRBTZAChEE ¢ sol vent .
or branched alkyl having 1-6 C atoms, in which 1-5 H

atoms may be replaced by F and/or chlorine;

inth  Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, piperaz-
15 inyl, 1,3-oxazolidin-3-yl, imidazolidinyl, pyridyl, pyrimid-
inyl, furanyl, thienyt, thiazolyl, indolyl or indazolyl, where
the radicails may also be mono- or disubstituted by A,

20 inli R denotes H, Hal, A, OH, OA, SO,A, CN, NO,, COOA or
COOH,
R? denotes H or Hal,
R' and R? together also denote methylenedioxy,
B denotes NHCOO(CH,)aR* or NHCO(CH,).R?,
25 Q denotes CHy, CH(CHs) or CH(CH,CHs),
R® denotes Het or alkyl having 1-6 C atoms or cycloalkyl
having 3-8 C atoms, each of which is unsubstituted or
mono-, di-, tri- or tetrasubstituted by R?,
30 R* denotes OH, NH, NHA or NAA',
A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-5 H
atoms may be replaced by F and/or chlorine,
35 Het denotes a monocyclic saturated or aromatic heterocycle

having 1 to 2 N and/or O atoms, which may be unsubsti-

futed or mono- or disubstituted by A,



35 Depending on the conditions used, the reaction tine is between a few

m nutes and 14 days, the reaction tenperature is between about -15 and WO
2007/ 057092 PCT/ EP2006/ 010285 -16 150, normally between -5 and 90,

parti cul WO3P0UE%r abl y between 20 and 60C. 5 Exanpl ETHEP2FUR e i nert
sol vents are hydrocarbons, such as hexfne, petroleum ether, benzene,

tol uene or xylene; chlorinated hydrocarbons, such as trichloroethyl ene,

1, 2-di chl or oet hane, carbon tetrachl oride, chlo- roformor dichloronethane;
al cohol s, such as nethanol, ethanol, isopropa- nol, n-propanol, n-butanol or
tert-butanol; ethats, sudenctesdi &hroether, 10 diisopropyl ether,

t et rahydrofuran (THF) or dr}']ogxgrbe'r | ycol ethers, such as ethylene glycol
nononet hyl or nonoet hyl %‘? P ?hﬁ ene glycol dinmethyl ether (diglyne);
ket ones, such aspacet onedéiotByiganoper @M des, such as acetami de,

di met hyl acet am de or dinethylformam de (DMF); nitrites, such 15 as

acet gni t ri fed pharmageutinally sigshlederiativesysalisubolyatase t4uineeys aodr bon di -

sul frde; carboxylic agids.. such.as formc.acid. or acetic acid; nitro com
pounds, * subGQAMEROMSTRSh INGyHIAg igtiss HiRieoLBAlETO8 ch as et hyl  ace-
tate, or mxtures of the said solvents. 20 Particular preference is given to
THF, dichl oromet hane and/or DMF. The reaction is generally carried out in
t he pr esendbesompoundisdfiihe fonmyla dgodtaisethe stagiig/materalg foritbelsase, such as
DI PEA, triethylam ne, di- thylanilin igine or quinoline. 25 The

addi tion oP" fgﬁ%ﬁﬁ‘e’maagﬁam pEPased Eyrﬁg‘%@bp B IOPYRIRRE 5SS 28 Hat e or bi -
car bdfat e ggriteid ARbIRSrafab(Hodmifein o1 danfiald\fomskalien g al kal ine-earth
netal s, preferably of potassium sodium calciumor caesium may al so be

f avour abl eHoBbemdepnbtaihdden deabiganisuheotGleemieiMethdts of &irdasicnpounds

accordi ng t he i.nyentign. can pe us in their final ngn-salt form On the
ot her - handCERESEYIcSERtST RIFEREMETg: SotsREDbHie PSR PR 526160t hese
compounds bndifiénd @hiBhdre!iiRivin BHASIRASIBILCM $aid fE5RIorBPLReSI S, whi ch can
be derived fromvarious organic and 1 norganic acilds

15 also be made here of variants known per se which are not mentioned here

in greater detail.

The starting compounds of the formulae la and Il are generally known. if
they are novel, however, they can be prepared by methods known per se.

20
Compounds of the formula | can preferably be obtained by reacting a
compound of the formula la with a coupling reagent selected from the
group
25 a) isoproylidene chioroformate,
b) p-nitropheny! chloroformate,
¢) diphosgene,
d) triphosgene,
30 and a compound of the formula Il. The reaction is preferably carried out as
a one-pot reaction.
The reaction is generally carried out in an inert solvent.
35 Depending on the conditions used, the reaction time is between a few

minutes and 14 days, the reaction temperature is between about -15° and



and bases by procedures known in the art. Pharmaceutically acceptable WO
2007/ 057092 PCT/ EP2006/ 010285 -17 salt forns of the conpounds of the
formula | are for the nost part prepared by conventional nethods. If the
conpounWOA0UHEN2or nul a | contains a car- boxyl grouCTEER20F01PI8S suit abl e
salts can be fornmed by reacting the.ggm5 pound with a suitable base to give
the correspondi ng base-addition salt. Such bases are, for exanple, alkali
nmet al hydroxi des, including potassium hydroxide, sodi um hydroxi de and

|'i thi um hydroxi de; al kaline-earth nmetal hydroxides, such as barium

hydr oxi de188d rosingilly irehyeeinxd ‘dand a0k garticady prefetadnly HetyedroROexanpl e

pot assi um et% >g' de and sodi um propoxi de; and 10 various organi ¢ bases, such
as piperi apﬂ i et hanol am ne and N-nethyl- glutam ne. The alum niumsalts
of the compounds of the fornmula | are like- wise included. In the case of
certain conpounds of the forrmula |, acid- addition salts can be forned by
trestl ng Ehewlmtawe unelrﬂ”sqimtmre&ydmﬂarlnms )suab(asmmame organi ¢ and

hyar ogen BRGRENEN Siheky B tisaR. FOP YR oF XEAE: S HBFER hYGras BRGSCor r ospondi g
salts theggol as 94 S@%@H@ﬁé‘tﬁz dI%&%&ﬁﬁ RSP Ratftue, BRI ke, and

al kyl - and nonoar tes as et hanesul fonate tol uenesul fonat e
and benzerm‘euhfomtdmmoromeiham,eaICOMIgasum as mithamsl, ethvanes psoplibpg- sal ts
t hereof, such as acetate, trjifluoro- acetate, tartrate, rral eate, succinate,

cit ' 3; e, BehioPRanglanryipaelor tglbitanglsethesssuaieas diethyl &S di ngl v,
h t f th
phariecoutj el aeotabciot A0 FaciihiottoldRgfoTioyLs of (he

aspart at eetmmfmogiyeol rhenaraetisd bf oratoetifl etiydraethylendglyobf ditrsthyli sul fite,
brom de, gﬁrr ate, ca hor at e, canphorsul fonate, caprylate, chloride,

chi or obengH®y édighime) a{‘@m”@c?‘éﬁ{bﬂ? éﬁ@W&Pr&ﬁﬁﬁon%l%{P Sc BWeh as
i hydr ogegplianRle Gdthybbaahine o inaORRIARIY B3F) STRRRE sBgsul onate,

rom nmuci ¢ acl al ac ept anoat e,

gl ugenat eas gicatomitvites sulfbyides onlubsah dinsethiplestlfoniie ﬂPMSO) b@ntﬂbmdn‘ ate,
hept anoat e, hexanoate hi ppurate, hydrochl ori de dro- brom de,
hydr oi odi 8@ fide; WQPEYJFE@Q\\%M@%@F@'C ﬁ@@ll%@ca '§é‘f3m &R OM-so 35 butyrat e,

lactate, |3GhQDIQRAR niffBhdtFand Bt fitfoben?BhEN&Ers. YBBN S5 ifiyl ace-

tate, or mixtures of the said solvents.
20 Particular preference is given to THF, dichloromethane and/or DMF.
The reaction is generally carried out in the presence of an acid-binding
agent, preferably an organic base, such as DIPEA, triethylamine, di-
methylaniline, pyridine or quinoline.
25 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 aiso be
favourable,
30

Pharmaceutical salts and other forms

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

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

35 the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable



nmet aphosphat e, net hanesul fonate, nethyl benzoate, nonohydrogenphos- phate,
2- napht hal enesul fonate, nicotinate, nitrate, oxal ate, ol eate, palnm W
2007/ 057092 PCT/ EP2006/ 010285 -18 ate, pectinate, persulfate,

phenyl acet at e, 3-phenyl propi onat e, phosphate, phosphonate, phthal ate, but
this dod® W8T 8Br esent a restriction. 5 Furtherrmre,PqTH%PzBﬁ@@O%sélts of the

conpounds according to the invention17i-ncl ude al um ni um anmoni um cal ci um
copper, iron(lIl), iron(ll), lithium rmagnesi um manganese(lll),
manganese(l1), potassium sodiumand zinc salts, but this is not intended
to represent a restriction. O the above-nmen- tioned salts, preference is
gi ven to &AMRIMEPT thecoumrandselittae feunyls | mye dothennastippidPserd™éfh and t he

al kal I ne- ﬁg%}:ﬂﬁ@al ?ﬁéthédg."’“ gié‘%rﬁﬁ]gunﬁgﬂ%ﬁ?mulfﬂ&ﬁtg s%ggrconpounds of

the formu are derive pharmaceutical [ y accep e organic

non-t oxi cbbrgegoipmcdnelef tablitalié safts canbe forpedtyakuctng tietdmary am nes,
substituted amnes, also including 15 naturally occurri n% substituted
ami ges, cPEHNE With :euitakla pagade giveothesarrespangsg bass-additippsadxanpl e

NN af be SIENEeREs 8ol sRemef BRI indiging pogassium
di et hanol agtirsidedisotyh aytitxideland etivhadioadeadiRbline2edithiehdtal am no 20

et hanol, ethanol am ne, ethyl enedi ami ne, N-ethyl nor pholine, N-ethyl pipe-
ridine, ghud@ides, suehuasdaivnehydiogidecantbcalpipum Ayaraxide; alkalipnetal ani ne,

lid . : . et ) L ne. I Lne.  pi ’
2 ngcag{‘ﬁsﬁ%ﬁfﬁgff%zé‘?«%hkﬁ’%@%@%s%,e%’s@%.%hﬁ%%@‘ui‘ﬁ BB he -
et hdflol aniamous diginkybagisISuch HisTRBENAIAS] MethdroldrnPRYARINGReyL tris 25
(hydroxynet hyl ) net hyl ami ne (tronetham ne), but this is not intended to

r epr esent gitaradte:. The Fumirgeipsalisaef the comppmsisaafithe formyirdmresiken cont ain

ne° (G - orPBREPRRbE e Caeet AR Bofi s WS FER L gy ang o "
tert - but yhdaibardatte cabriaoimeans) tréatigitesdidompduhad! With ppatrhat es, for

exanpl e di nmet hyl, diethyl and dianyl ‘sulfate; (Clo-Cl18)al kyl halides, for
exartpl e deeytically@geeplable aganic ang inarggnicawidmdosexample kydregeérle, bronm de

ond 101 g0 BN 04 e e o SPh e 58R egh o 02 e
other mineral acids and corresponding salts thereof, such as sulfate,
nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
20 as ethanesuifonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-
bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
25 pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,
caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, digiu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-
30 sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
35 butyrate, lactate, lactobionate, malate, maleate, malonate, mandeiate,
metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-

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



WD 2007/ 057092 PCT/ EP2006/ 010285 -19 bl e compounds according to the

I nvention can be prepared using such salts. 5 The above-nenti oned

* pharmaceutical salts which are preferred include acetate, trifl uoroacetate,
besyl at w0 w0t1/0510€, fumarate, gluconate, henisucci- natEr/ErppaI0zEse,

hydrochl ori de, hydrobrom de, isethi ogate, mandel ate, ne- glumne, nitrate,
"ol eate, phosphonate, pival ate, sodi um phosphate, stea- rate, sulfate,

sul fosalicylate, tartrate, thiomal ate, tosylate and trometh 10 am ne, but
this is not intended to represent a restriction. The acid-addition salts of

basi ¢ comatynéetinbte b@rsftmffaltél|rﬂ1e|nyﬁcétaﬁé634ﬂ'\%¢||ylp¢&psbhbfé3lﬂh@sbh@té ree base
forminto contact with a sufficient amount of th 15 desired acid, causing

t he for maPhesphpnataecphihptate b ta@mnqiﬁaprmharrestmaomee base can be
regenerated by bringing the salt forminto contact wth a base and
i solating the free base in a conventional manner. The free base forms

di ffer i nFartherhaid) thebags alts oMtHecortpolReP absbrathgwl thefigverio?0 t her eof
witR respect to certain physi cal properties, such as solubility in polar

sol vent s; inciide alunpoiupa ABMENiurhecaleiiancopper, iemélr iron(Hy 18IS of her - wi se

th d, th
OO €O B4 BT Ep A0 TS g o RAARIC e e
formul a | sane Htﬁftlﬁ@ds Wot el © :@br@s@rm@&esﬁmbna@f ted kBbie-Rdral s and
al kal i ne-eart'’h netals or organic amnes. Preferred netals are sodium

pot assi ur’dloh@@;ﬁelﬁ prefarencalscyiven teagheenivm; dhg alkad matanl pakts ar e

N, N19di benzy. et h l,enedi am ne rocai ho di_ 30 ,et hanol am ne,

et hyl _en_edfsg ﬁngm[f@? ﬁ'b%ﬂ{kﬂg %ﬁaﬁﬁrrg%él gl'ts ?ﬂlg Lﬁ'?;lé'é"jaddl tion salts
of aci di Cnﬁyﬁ&mﬁssawafmb%m@o&ﬂu% bMHETbIARIaANAhicRRR Aoy Dringing the

‘free acid forminto contact with a sufficient 35 anmount of the desired base,
causi ng t frent phmamtmuy aecapibblej arganicomvetoxia based inpluwdessalisfe free aci d

can be regenerated b the salt for i nt 0. cont t,h an acid and
a0l at i ngBrRErsoRteg #HF LA es ST eHsBises sasgasthg
PCT/1§P200ﬁéRﬂ=Q|¥y8500urﬁﬂg REbstitlRR dmfesaeldid ahifesdahbasidlion &ertain respect
fromthe correspondi n?

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

choline, N,N'-dibenzylethylenediamine (benzathine), dicyclohexylamine,

diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-

20 ethanol, ethanolamine, ethylenediamine, N-ethylmorpholine, N-ethylpipe-
riding, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine, pipera-
zine, piperidine, polyamine resins, procaine, purines, theobromine, tri-
ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-

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

represent a restriction.

Compounds of the present invention which contain basic nitrogen-contain-
30 ing groups can be quaternised using agents such as (C1-Cy4)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyl chloride, bromide and
iodide; di{C4-Cy)alkyl sulfates, for example dimethyl, diethy! and diamyl
sulfate; (C10-C1g)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
and stearyl chloride, bromide and iodide; and aryl(C+-Cy)alkyl halides, for

35 .
example benzyl chloride and phenethyi bromide. Both water- and oil-solu-
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salt forns thereof with respect to certain physical properties, such as
solu- bility in polar solvents; for the purposes of the invention, however,
the salts 5 otherw se correspond to the respective free acid forns thereof.
| f a coweowntosreor ding to the invention contai ns norrCT/benoo@eie2ssr oup whi ch
i s capable of form ng pharmaceutical hy _acceptable salts of this type, the

I nvention al so enconpasses nultiple salts. Typical nultiple salt forns 10

i nclude, for exanple, bitartrate, diacetate, difumarate, dineglumne, di-
phosphat e, di sodium and trihydrochloride, but this is not intended to repre-
sent a reblg cahpoondd actiiting tedhe dnientionadarsba@besparbd\sing sucan be seen t hat
the expressjon "phar- maceutically acceptable salt" in the present

connecti of@!% taken to mean an active i ngredi ent which conprises a conpound
of the formula | in the formof one of its salts, in particular if this
salt forminparts inproved 20 pharnacokinetic properties on the active

i ngredi enTheaipakadentiomed prafigseuticar saitf whith setprefenistginellident or any
other salt formof the active ingredient wused earlier. The pharmaceutically

accept abl acetate, trilverogeetate hasylale, citrate: damaratecalicanale, PesusUReit hi s acti ve
. d' _ ! © aey! . » PO Loelre
1 9ard nonalBislale, Eytrddeiidd biaRpid deRBER fEhashIE 270 Ve ©

phar macodghmminesnitfaté, hdleatac bhusphdrizae asivalate Wodiur @hpephate) stds t her apeutic
efficacy in the body. The invention furthernore relates to nedi canents

conpri si nkptat sylfaiet Syinsaligdates fgitratr thiomaiater tosviata andalhameth-

1fm : ) . ) . ,
el udi g Migr iR Reb ot 16predt BB onal 1y exci pi ent s ands or
adj uvants. 35 Pharmaceutical fornulations can be admnistered in the form of

‘dosage units which conprise a predeterm ned anount of active ingredient per
dosage uniThe agig-additionisalts o basigmranpounds oftherfprreulag. Semrepared g, prefer WO

B e P N LT

depagrdi ngdesirédacrioBdisingthé feaiRibn dfftRe saRtinaktdiventlohalirihhaéd. on and the
age, weight and condition of the patient, 5 or pharmaceutical fornulations

can be adihgifeaecbase tan bedegenenabdd by baigaing the salt form into contact

with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms
20 thereof with respect to certain physical properties, such as solubility in
polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
25 compounds of the formula | are formed with metals or amines, such as
alkali metais and alkaline-earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic
amines are N,N’-dibenzylethylenediamine, chloroprocaine, choline, di-

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

The base-addition salts of acidic compounds according to the invention are

prepared by bringing the free acid form into contact with a sufficient

35 amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form

into contact with an acid and isolating the free acid in a conventional man-



units which conprise a predeterm ned anount of active ingredient per dosage
unit. Preferred dosage unit fornulations are those which conprise a daily
dose or part-dose, as indicated above, or a corresponding fraction thereof
of an awo 2e7/05mgsxedi ent. Furthernore, pharmaceutical porpedeasserss 10 of this
type can be prepared using a process phlch I's generally known in the

phar maceuti cal art. Pharnmaceuti cal 8 | ati ons can be adapted for

adm nistration via any 15 desired SU|tabIe nmet hod, for exanple by oral

(i ncludi ng buccal or sublin- gual), rectal, nasal, topical (including
buccal , syl iTHRIREe Ycid foRMBARFERIN)a ceﬁ(é‘lﬁ'r@@becﬂrfrd?ﬁrtﬁé‘hgﬁésp&h&ﬁgw' ng
subcutaneous I ntramuscul ar, intravenous or iIntradermal) netho Such
formul at i el forams therpofomith eejspest ttgcerrtarnzihypmbpsm’nemmmhuas $dle-

phar maceuti.cal art b for nple combi pi ng the ctive i ient with
the exci phﬁx ("sholaF Sé‘&?ﬁ@am% mf%ﬁ‘??g%éﬁﬁi HQIPBI' ﬁﬂ\"’&f’%ﬁg‘géa Pted for
oral adm pidrivide Qé}r@s'f}‘!bn@ebatﬁe B Wﬁjﬁrfﬁ’éie R el ts, such as, for
exaf¥pl e, capsul es or tablets; 25 powders or gra es; ol utions or
suspensions in aqueous or non aqueous | i qui ds; edi bl e foans or f oam f oods;

or oil-in;water id e 0 or water-in-o id enul sions. 30 Thus,
or 'exa'npifea bompohEd aacEiing b e Buantie Shataitis mpre 1A G BTOHP o & ablot | or

capsul e, I%td bl 8 o ﬁl{/pgcce Sl Icgﬁf"ﬁ é&t&ﬂ%@ﬂ&%ﬁ%%ﬁgﬁé‘aora'

non-toxi c an pha maceut i ca I neért. excipi ent for

exanpl e, mmmehtloglaje@eemdqmpwa%s raokipiehsalts. Kgpicabmrlatisle sat fomepar ed by 35
conmgnut i ng . t e conpound suitable fine size and n xi ng It with a
c

phar maceulfude deeexarapte. bﬁﬁﬂﬁ%:t iacetate, difumarate, dumealumiggcti-as, for ii WO
30071 057 0 A ARRBUM AT o Dt A B0hIAEFASPRNE o, such oo

for exanple vour, preserva | Ve, persant and
dye may | skata sesthietigy.esent. 5 Capsul es are produced by preparlng a powder
m xture as descri bed above and filling shaped gelatine shells therewth.

didants and lubricants, such as, for exanple, highly disperse silicic

aci g {2l GyiyTRIRAS TS AHEA ovB3l cah LSS R BIR e SkpRRSKR BHkpne ol yeol in

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

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

form of one of its salts, in particular if this salt form imparts improved

20 pharmacokinetic properties on the active ingredient compared with the free
form of the active ingredient or any other sait form of the active ingredient
used earlier. The pharmaceutically acceptabie sait form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can

25 even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

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

dosage unit. Such a unit can comprise, for example, 0.5 mgto 1 g, prefer-



powder m xture before the filling operation. A disintegrant or solubiliser,
10 such as, for exanple, agar-agar, calcium carbonate or sodium carbonate,

" may |i kewi se be added in order to i nprove the availability of the nedica-
ment af WO 200/858%bsul e has been taken. 15 In additi onPCT/EPHE&IL0RE or
~necessary, suitable binders, |ubricagt{s and disin- tegrants as well as dyes
" can likew se be incorporated into the mxture. Suitable binders include
starch, gelatine, natural sugars, such as, for exanple, glucose or

bet a-| act ose, sweeteners made from nmai ze, natural 20 and synthetic rubber,

such as, Bbly &emfﬂ é00 mmaaticulad{\gatﬁamabhos re@th 480 rag gfrmcen-

car boxyne I et h | en col XES nd,.th . The

| ubri cant yaﬁbg °°§f4%ﬁ§§%ﬂbeo%‘é{88 ?%r%nﬁm%%\{@%ﬁ?ﬁ nér(,etageci gﬁﬁi um

st ear at e, ni@BBE Y HANFHRERASE andAHE HebRRIMGRd &ARHitER @ﬂ%aéamenwdl um
chloride and the |like. The disintegrants 1nclude, w thout being restricted

25 ther et of psagmeneutinsd fqmuéathnm be@dmlnbtmednm the foranof@msagmn and t he

li k The tabl et hj f wd
mixture, | CGHARUTER PGPSR Ao EaTe etouf B Brdre BGBRAEN(PeCr cant and a
di si nt eg- doalée ¥nd. PF@@&EB%O%QQEWt'fBﬁnmaﬁBHéi ard ﬂmcﬁev\ﬁhkﬁ@o‘?ﬁﬁnseA powder

m xture is 30 prepared by m xi hg the conpound commnuted in a suitable
manner WI ﬂdmly atidev@mparbdose mssindicatediabove bewrda abesporahinyg bactiomal [y with a
bi nder i nate, gelatine

, f | box t hyl | | ul |
or gl Ivi re°§9$?'a%hje Bt B Bt A mase DAl A datols | yaue) o
paraffin, 0?‘[}“@1 Sorggﬂré’ﬁ‘ar%%%ﬁgﬁt Bces%“\ﬁhlcﬁ%e g%@%{aglﬁ?{ﬁgvﬁ(ma quaternary

salt, and/or an suc for exanple aolin or

di cal ci umttpﬁpbphaaeeutlc‘ahartpomder m xture can be granul ated by wetting it
wi th a binder, such as, WO 2007/057092 PCT/ EP2006/ 010285 -23 for exanpl e,
syrup, starch paste, acadia mucil age or solutions of cellulose or polyner

material s Fﬂﬁ‘i‘m%@éﬁ%ﬂ%ﬂrﬁulé%r%‘% BeHdA féﬁ sttr%fuB tig/ 8nf, O
(0] t roug

granul ation, the m xture can be atalettl g machine, 5
gi vitdg | umdesired suﬂablermétb]om ﬁhaao@mmmbql‘orarmdmmhgrbumpat@r $ublim- gr anul es.
The granul es . .can be Iu ?BC%’rdadd t| on of stearic aci a . stearate salt,

talc or mav@Pafectal ”??? incbhyccal sUblingualPn FRNSAGHMED. cast i ng

ggl;n'o gﬁ -n dsvasmlaver bseérﬁ&amménuamg' SUHIEhIRS At Sl irtAveRbas The
or intradermal) methods. Such formulations can be prepared using all

20 processes known in the pharmaceutical art by, for example, combining the
active ingredient with the excipient(s) or adjuvani(s).

Pharmaceutical formulations adapted for oral administration can be ad-

ministered as separate units, such as, for example, capsuies or tablets;
25 powders or granules; solutions or suspensions in agqueous or NoN-agqueous
liguids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.

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

35
pharmaceutical excipient comminuted in a similar manner, such as, for



according to the invention can also be conbined with a free-flowng inert 10
exci pient and then pressed directly to give tablets without carrying out the

granul a pressing steps. A transparent or ue tive |layer
consi st ré)%c?%g(aé%el | ac sealing |ayer, a |ayer of suggqﬁg?mﬁg&?ﬁs mat eri al
and a gloss |layer of wax nmay be pres@adt- Dyes can be added to these 15

coatings in order to be able to differentiate between different dosage
units. Oral liquids, such as, for exanple, solution, syrups and elixirs,

C e o o B e BB ot SR asdh B Y e
by di ssol ‘Af‘é&/odrhﬁre%gmé‘maddl'sge%nfl%ﬁ‘?ﬂé Ry Hko@ield pretet! tabl e 11 avour,

while elixirs are prepared u a non-t oxi I'cle. Suspen5|ons
can be for- nul ated by dlsper3|on of the compound in a non-toxic vehicle.

Sol ubi |'i d | sifi , h , | | | d t |
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addi 11 ves gn8lufihShapd PheBHASENEls RRABRHS! Glodtil oA IGhesb SpRet eners or

sacchari n or other I clal sweeteners an can I1kew se be

added. 30 aﬁhﬁ)rcbxaagﬂeUnighlyfdlspmlsamlmrtsachdrtaw Fhagredimmsteatatecatan, i f
desired, be en- capsul at ed |l1 mcroca The formul ati on can al so be

pr epar ed CHM StRaa k) lygihylanelyeq! ll'q foraycendiadded & fieded, such as,

o gnd | AR FRe bifbre 8 3‘8@@%%@@ e ”TEZ' S

com:;] unds sath tasefdrexaripie | agarcageal talciusmtadiopataodspdivai cabonate,| y
functi onal der| vatives thereof can also be adm nistered in the formof I|ipo-

sone del i WaY/likgyese pe, addedhinorder orimpravp the awaitability of theviediga-vesi cles, 5
| 'arge uni Larml el ﬂ\{géhgé@% ,_%rgdoé(?ﬁ {kLamel lar vesicles. Liposones can be
us” phosphol 1 pids,

formed fromvario such as, for exanple, cholesterol,
stearyl am ne or phosphatidyl cholines. The corrpounds of the fornmula | and the

salts, solvates and physiologically 10 functional derivatives thereof can
al sd%e dén Additien. G@lﬁﬁge@@ﬁ@@pemw&wtabl%bmd@& dubricanty Aad4lisiBarriers to

whi ch t he (L QIRAUDG WIRI R eRSca fketiik be incorporated into the mixture.

Suitable binders include starch, gelatine, natural sugars, such as, for

example, glucose or beta-lactose, sweeteners made from maize, natural
20 and synthetic rubber, such as, for example, acacia, tragacanth or sodium
alginate, carboxymethylcellulose, polyethylene glycol, waxes, and the like.
The lubricants used in these dosage forms include sodium oleate, sodium
stearate, magnesium stearate, sodium benzoate, sodium acetate, sodium
chloride and the like. The disintegrants include, without being restricted
25 thereto, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granuiating 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, carboxymethyicellulose, 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,



pl ed. The conpounds can al so be coupled to soluble polyners as targeted
medi canent carriers. Such polyners may enconpass pol yvi nyl pyrrolidone, 15

pyran cQpol I ol yhydr oxypr opyl net hacryl am dophenol ol yhydr oxy-
ethylasﬁg¥?éﬂﬁﬁgﬁﬁenol or pol yet hyl ene oxi de ponIysﬂﬁ%VB§Wé¥%P%%ﬁed by
pal mi toyl radicals. The conpounds mag3f-urt hernore be coupled to a class of
bi odegr adabl e pol yners which are suitable for achieving controlled 20

rel ease of a nedicanment, for exanple polylactic acid, poly-epsilon-capro-

| act one, ﬁg_l yhydr oxybutyric acid, polyorthoesters, polyacetals, polydihy-
dr oxypyr aff¥f,€X3GnRiey SToRC ipre rastenacadisdeycilagepraolutinns pfealiuioss ock co-

pol yners . 4 i ti or
t ransder mgf pgwéﬁ{ﬁﬁﬂ%&a%%ﬁ&ggﬁé@w%m kgét%re%géaéglgﬁoag%gﬁ%}g%ttfopl asters for
ext ended, grdmsatiarnhapowdet mixture capibéaunithrauight d eabriettingiraathinghus, for

exanple, the active jngredient can be delivered fromthe plaster by

i ontsophor 841ng lumpsiekeen-patiorn sharerwhich@redraken Hpiademageanyleal Resear ch,
3(6), 318 . r J.cal ed..fo |

adm ni str gﬁ %gﬁgéﬁlrelg%% n;%‘f El%%?%td el@?é@&gﬁﬂt% Frg%t%gfc égcr“i’aérrg{,e%gﬁfs\eggearlltsi ons,

| otions, paewdensnes®billin order to preveat istiskingab he tdbl@ycastingrmsalds. or oils. WO
2007/ 057092 PCT/ EP2006/ 010285 -25 For the treatnent of the eye or other
ext ernal tThedukricated naixtuip isstheprrassemtp giverdablete The ¢rmAeLOHS ar e

o grve atcEraridEts Ao IR o fEEesahprBoial a ek iPuf8 e ner witn &
par glbf | ni exéipicht whtieheMpseddeldedifictip i lgRRetableds Withdat taeyng dlieh@ct i ve
i ngredient can be fornulated to give a creamwith an oll-in-water cream

base or agi@tatiamondny-pressingmsiepsrdctiansparent of aphae profealivglay@r f or t opi cal

5 ai seol GaREHd FLESRabe Py BEY BUALCRSr i MR an "aqueous.
sol vent. Rharagiesstdyenlof axmbpbegresastapies ckrbd addédto iyl cation in the
nmouth 15 enconpass | ozenges, pastilles and nout hwashes. Pharnaceuti cal

f or A8l at i eRatingsaiptarder tir be abtedto ditiatantiete bewrencdiferentatpsageniniiSered in the
form of suppositories or enenas.

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 emuisifiers, 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.
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20 Pharnmaceutical formul ations adapted for nasal administration in which the
carrier substance is a solid conprise a coarse powder having a particle
size, for exanple, in the range 20-500 mcrons, which is admnistered in

the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
25 passJPrWPFNA contai ner containing the powder hePeTEPHEE01088% he nose.
Suitable formulations for adm ni strat@4on as nasal spray or nose drops with

a liquid as carrier substance enconpass active-ingredient solutions in

water or oil. 30 Pharmaceutical formulations adapted for adm nistration by

i nhal ation _en- conpass finely particulate dusts or msts, which can be

gener at ed THe earpourds of thedermelaprands salts selvatepand hysigiagicallr osol s,

phar mccu P aaior R el Aived int el el el adfiaferkirle MGt PORES, o

adm ni st esethedgeMRFF dYstefs, 580N ABSTor &x@Rifle, IRAF unPtRARERS: vdH@BE, or spray
formul ati ons. 5 Pharnaceutical formul ations adapted for parenteral

admigni st r fArgerunilamealiae vesiglesans awllilamallaesities. dtippsorees gapdiE on sol uti ons
conprisin ntioxi- dants, buffers, Dbacterigstatics and,sqolutes, by neans of
whi ch theq?%?%‘#_lf}gm Y5 Eh‘Psélﬁ‘&’ﬁPE&v ?'é%i B @’r\?f?'ﬁ’p?%é;rﬁl%%ﬁroﬁrf t he reci pi ent
to be treatathlande H) phddpRatidyiciblines- aqueous sterile suspensions, which may
conpri se sus- pension medi a and thickeners. The formul ati ons can be

adm nistered in single-dose or nultidose containers, for exanple seal ed
anpoul es ngd, stored i ze-drie ate, so that

d vials, . a n free d (lyophi|ised).s
oyt he 46 GarBRodatEP Skl and B, poliates M PhUSGBIE ot or °1 or
i nj & i on fpusiRRBESerilAIVRS tHerlotbin MPbE défiered l%@m&kodavbﬁﬁl i on
sol utions and suspensions pre- pared I n accordance th the recipe can be
pr epar ed fodiassaeimdidd paladenars to grhactutheescamgotuadh inetlecul2e are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
15 pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or 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 Pharmaceutical Research, 3(6), 318 (1986).

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

35 pastes, gels, sprays, aerosols or ails.



It goes without saying that, in addition to the above particularly nmentioned
~constituents, the fornulations may al so conprise other agents usual in the

art Wt Ryd epb@&ied © the particular type of formul ati ogerkPieofodss €xanpl e,
for- mulations Wﬁl ch are suitable for _oral adm nistration nay conprise

.flavours. 25 A therapeutically ef f eSive anmount of a conmpound of the
formula | depends on a nunber of factors, including, for exanple, the age
and weight of the animal, the precise condition that requires treatnent,

and its s [P t 0 | at | od of

adm ni str ﬁﬁﬁéﬁé ¥r§ﬁ?{ﬂ|§g§c8fl tﬂ ?r#t'egqr 4@&!&@%&%@@%&8{ %ggﬁ%gﬁ%ﬁdoct or or
vet. Howewed, skim théfechildBorsratmnprefotably s@piReLAd tapic oMmtrterit@rt he i nventi on
for the treatnment of neoplastic growh, for exanple colon or breast

car ci noma créaMgkinttiestasg offormulatignde gvs an eintment itoe astvenigtgdient body wei ght

From 1 tooh LorTBPeats? R A pargiicRRiA etk Bhestinle Bebbbsky 1t “per day
for an_ adullermatiat, e sathangbd cHC 0B ORTASRATETGEAREARAAS 21 10 kg

is usually between 70 and 70 , Where this anount can be adm nistered as
a singl e @osdl-ifewatesererm pasg ana watef-isdilihaseof part-doses (such as, for
exanple, two, three, four, five or six) per day, so that the total 5 daily
dose is the same. An effective anbunt of a salt or solvate or of a

physi ol ogiRtairmackuticdlifommbhiatiend aapted fohRIped] applicatford) thenayeed as the frac-
tiomgf the effective amount of the conpound accordi ng to the invention per
f

se. |t caindedesyedeeps, iawhishiheaactyedparegientdsiisgplvedrasrsuspendedat nent  of
ot her congj t,i e 0. The inv j,on furthernore relates to
“medi carren?ﬁsgcsg@%tblgg%{bggﬁrqnggctm%ré' a%%ﬁ%%su%cﬁo‘%#t. the formula | and/or
pharmaceutically usable derivatives, sol- vates and stereoi soners thereof,

including mxtures thereof in all ratios, 15 and at |east one further
nedi canentPhasmageutics) feameationsradapteddat iapical lapplieatian @dhednauthet (ki t)

cons{.St i n%g%@%g?g&e&gggﬁésstﬂfes én@m%ﬂth%gs%%tsi. ve amount of a conpound of

t he for mul

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 close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in
water or oil.
30
Pharmaceutical formuiations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-
ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

35 tors.
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20 ceutically usable derivatives, solvates and stereoisoners thereof, in-
cluding m xtures thereof in all ratios, and (b) an effective anount of a
‘further pedi canent active ingredient. 25 The set conprises suitable

cont ai neV® 208¥%%s boxes, individual bottles, bags SCTHRBBWURLE THe set
may, for exanple, conprise separate a8 -poul es, each containing an effective
anount of a conpound of the formula | and/or pharmaceutically usable
derivatives, solvates and stereoisonmers 30 thereof, including m xtures
thereof in_all ratios, and an effective anmount of a further nedi canent

active i ngPBarmaeeyticalifamulalionsadapted fyhvadinal @drupistratignenfzm 7/ 057092
PCT/ EP2006 - . i |
SRS B et BT BA UN SoR0 B SeRy L

phar maceut i c Tve ingredi ma S Specr a
t he treat nfortmubdtidngt osi ne ki nase 5 i nduced di seases. These di seases incl ude
the proliferation of tumour cells, pathological neovascul arisation (or

angi ggenesi s) which pronotes the growth of solid tunours, ocular

neovascul aph Al ARGl RREY Ry parBBrA SURER RN fEuiggener ati on

and the i anmat1 on (ps SI's, Fheumato rirtis and the

like). Theagunemenand neardduenussteriipagaeton Selutises obmiphisingaantxirds of t he
for- mula | and/or phési ologically acceptable salts and sol vates thereof for
the 15 prépaisabuliersobacteriegiatisrand solwtesnky meansmiwhieh the raniaon of

22?21@ "o Y ROGERECBRTE vl o Modd EPETSkIA B FoalblTA0E Pl phatic
syst saqURSIs a6d AbNATucoLB YEIE dUspengibN® WhiaR thay BaMpAESisaea. A

further group of preferred fornms_of cancer are nonocytic |eukaem a, |ung
adeno 20 cBersiaomediaaad thickenersudedarrouiadinas caphecadainigetachiver |

A i L R R
physi ol ogi giald, yndaterddh lieezaldriedgbpiilsed) state, so that only the addition
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 a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
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
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25 vates thereof for the preparation of a nmedicanent for the treatnment or
pre- vention of a disease in which angiogenesis is inplicated. Such a
di sease_in which angi ogenesis is inplicated is an ocul ar di sease such as

retinal WRMYIPE%Sati on, diabetic retinopathy, age-i HoicBRRPORYBIGRSS 30

degeneration and the |like. The use eR7conpounds of the formula | and/or
physi ol ogi cally acceptable salts and solvates thereof for the preparation
of a nedicanment for the treatnent or prevention of inflammatory di seases
also falls wthin the scope_of the present invention. Exanples of such

i nf | ammat dOyKaissisaaly bebveeit ¥ @adr HLmg: wiherathisamount geede asi s, cont act

di
pr er2ooaBIEsREEE 5P Shoie GRS bhr et of AESHINAR 88 it Bossinds of the
fornmul a | (sush as, fopBysmpleo tive Alhrye F 0L Fivaldras i ddrsiagndo sivatvhbastdl her eof for

the preparation of a nedicanent for the treatnent or prevention of a
tyraesi ne Kfngese itthectpmedis ediestivy amaupt o5 pridlitiariesiate s @l éd condition in

comound S08BRdigh Juniiflry FBHASsreRE R be fllenkifed St fafamal 1n °
need of stigh dfitieakfedtive armbant bEthanssthpSuRdREESrdiRY folthedseditiinng to the
specific disease and can be determ ned by the person skilled in the art

wi t hout uw@iseek tantoe assumired praisénian dnassiarersuitable fondlampreeteent he use
conmpounds _@f e far- nmula | and/or physiologically acceptable salts and
sol vat es toﬁgpiegfcopg,,tlopﬁéngwog%éfétgqvgg of a medi canent for the treatnment or
pre\}] ntion of retinal vas- cularisation. 15 Methods for the treatnent or

prevention of ocul ar di seases, such as dia- betic retinopathy and
age- i nducddenaeention Wehenaper ralatesde enedigamests gnprisiog atteastonenti on. The

heurmt of doRGRhe MR Ed Al Bl fabre AP ARES sBka
hyper sensivhted 4nd sRa6bisMerethatBd, imfuding mikRAESBEe8f inRilEggiBEI on of  bone
pat hol ogi es fromthe group osteosarcoma, osteoarthritis and rickets,
| i kehfi se feadi al leastitine fuRbes owskicamnentrctivedagiedienivent i on. The expressi on
"tyrosi ne kinase-induced di seases or conditions" refers to
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 stereoisomers
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



pat hol ogi cal conditions that depend on the activity of one or nore tyrosine
25 ki nases. Tyrosine kinases either directly or indirectly participate in

the sig sotbdbeduct i on pathways of a variety of cel hd<t | es,
werdoo A5 Cﬁﬁ:fﬁzoéﬂlbﬁ’ds !

including pro eration, adhesion and mgration an erentiation.

D seases associated w th tyrosine kPRase acti vi ty include proliferation of
tunour cells, pathologi 30 cal neovascul arisation that pronotes the growth
of solid tumours, ocular neovascul arisation (diabetic retinopathy,

age-i nducg%r:lmcul ar degenera- tion and the like) and inflamration

(psoriasi S, theumatoid arthritis and the |ike). 35 The conpounds of the
formula | can be adm nistered to patients for the treatnent of cancer, in

par ti cul afhégses@itdmgolndiaresuitdble?9 phahvacsutRaT aERADPGredieRes - 30- The

i nvention thus relates to the use of compounds of the fornmula I, and

phar maceufardaamnals sgsreciallyi foabunass, Bdhedteaiman of tyspsibeddmases t hereof, 5

e oL Eb ied<PSL Rkak isfseh Bidi e bR RO AR thb g ol
regul at i opathotddical revakbalibAsatdn (or BagRdEn@R®) iieh prithbieanthel ays a rol e.

Preference is given here to Met kinase. 10 Preference is given to the use
of conpougtibfofiselid temeursa oculaimeoyasewarisatisu (disbatic rebappathyeri vati ves,

sol vat es . Lsamers.thereof . ingcludin I.xt ures thereof in all

ot os. 10PN BRI Bebsfcion AriiinddieRand itaihEREbBIPRRIR o “ai seases
whi gy ar sisi HduteaerfaRNritid'GhdiRd me)of tyrosine kinases by the conpounds
accord- ing to Caiml1. 20 Particular preference is given to the use for the

preparation of a medica- nment for the treatment of diseases which are _
A (LT AT R R LR R RO Ry
wher e t hendljig ¢ah8/drphysRdichilyiBdptabl® 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,
stormach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monocytic leukaemia, lung adeno-
20 carcinoma, small-cell 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 physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
35 include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-

sensitivity reaction and the like.



The solid tunmour is preferably selected fromthe group of tunmours of the
| ung, squanous epithelium the bladder, the stomach, the kidneys, of head

and neclyq 3disio phagus, the cervix, the thyroid, thg.i ' the liver,
30 the br alﬁdri?,/ %)ﬁ%ppr ostate, the urogenital tract, theﬁ?y%ﬁg@?@%ssystem t he

stonmach and/or the larynx. The solid2Bunour is furthernore preferably
selected fromthe group lung 35 adenocarcinoma, snmall-cell |ung carcinonas,
pancreatic cancer, glioblas- tonmas, colon carcinoma and breast carcinoma. WO

oo for LA PRETRERESq) SR8 st e oSSR or e SRR TGS, o 1© 1"

pref er abl phggiblqgmltyrmbme Saltfahd WWateS HepbdRdr tHoprdgpaspup of acute
nyel oid | eukaem a, chronic nyeloid | eu 5 kaem a, acute |ynphatic | eukaem a

and/ or chRohedicepgiiden belteaplaent ar prevention i laolyeesine kingsadadeged he f or mul a

| can be 1.NiL.S [ |- | her_known. t her utic agents,
I nclbudi ng?igsrrgq@ aé{ﬁi&g%%ﬁ?\%E{ggeﬂggﬁéée(ggﬂ'ﬁa'ﬁgn ﬁ@%@mm%&%‘gﬁggr agen? "

rel ates t ¢highyethoard thefdsdutically Bffagiteamiothesf A @omptaindediconing teancer for
t he purposes of treating the can- cer. The anti-cancer treatnment defined

her ei n majheivepppn égadministestdta asickppammaaldn need ofrsushvegatmeniddi tion to
t he conpo f el nvention,. convent.i ona surgery. or radi,ot herapy or
chenot her jﬁ%ﬁ%[ﬁ%“&'ﬁg%@ r"%ﬁ&?sr?&ﬁ"ﬁh%ﬁ? ?Rﬂh"e %%‘gﬁ? MWBF'EG Wdt% fol |l owi ng
cat egor i epeQietafthined by L perS6MtRiled in the art without undue effort.

antiqgroliferative/anti'neopl astic/ DNA-damagi ng agents and com 20 binations
t her eof , ddeyyegentinieatiarnalso ensbopassestihe dse sompandsgfdpefeors (for

l e cis-plati bopl.at i | gphosphani de. .ni d,
ol phal an TR Aer R Cfal sk tanE SARE ADDANAISS IGR0l 8ol i fes  (for
exanpl e apkdpfhabe f SUREdIREMENY RIrARY teBHAEREST pidiRnfioh lorpstiel 3ekl and

tegafur, raltitrexed, nethotrexate, cytosine arabinoside, hydroxyurea and 25
genti t abi welarisationt unour anti biotics (for exanple anthracyclines, such as

it dayei nMEROEE T S BRHO R PP AHGE PR P I iSRS YT AR HES (for
exanpl e Vvihaga réticpathfland lagkandh&sd hEcuRR degeRBlaAR, Bfe liNeW”BYdie and vino
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
20 delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.
The expression “tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
25 kinases. Tyrosine kinases either directly or indirectly patrticipate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
30 cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).
35
The compounds of the formuia | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.



30 rel bine, and taxoids, |ike taxol and taxotere) ; topoisonerase inhibitors
(for exanpl e epi podophyl |l otoxins, |ike etoposide and teni poside, ansacrine,
t opot ecan, irinotecan and canptothecin) and cell-differentiating agents (for
exanpl eV PUOTPEARZ ret i noi ¢ acid, 13-cis-retinoic aci dPGHEPZBHPWESNI de); 35
(i1) cytostatic agents, such as antiLg@estrogens (for exanple tanoxifen,

torem fene, ral oxifene, droloxifene and i odoxyfene), oestrogen receptor
downregul ators (for exanple fulvestrant), antiandrogens (for exanple bi WO
2007/ 057092 PCT/ EP2006/ 010285 -32- cal utam de, flutam de, nilutam de and
cyproterone acetate), LHRH antago- nists or LHRH agonists (for exanple

[ i | | J b [ i f | trol
Scetate) | TAPOHERTIE innBaeh B HRdisto sl oS othaTonf C5e: r ozore.
vorazol e %ﬁﬂrrﬁéééf@tﬁafﬁv%aBléddérﬂféﬂtib%s,bédwaﬁegfanﬁastéqé?)‘i%ﬁér%gthél#d? as

finasteride; (iii) agents which inhibit cancer ce I nvasi on (for exanple
met @l | o- prodding asixtlires thereot v, all iatios nfar itma ptepiarationd of amédicemendf ur oki nase
plasm - n ctivator_receptor functjion): 10 (iv) inhibitors of growh
Pactor Uit eaenE Rh Epases b iR the b ToR. eauARIBRFRARh r act or

anti bodi egyodifIQNSMN Lok sIRQERLR j ' or ex- anple the anti-erbb2
ant i body tr%st%n%ﬁﬁﬁl—%gg@t Fﬁﬂ\jdﬁ@hﬁ%ﬁﬁ{geér bbl anti body cet uxi mab

[ C225]), farnesyl transferase inhibitors, tyrosine kinase 15 inhibitors and
serine/threoni ne kjnase Iﬂnhi itogﬁ_, for exanple inhibitors of the epidernal
growt h fact®erensh 1s,0'yenretetoMPEKIPAER fani |y tyrosine kinase inhibitors,
sucH0as N (3-chl or o- 4- f | uor ophenyl ) - 7- net hoxy- 6- (3- nor phol i nopr opoxy)

qui nazolin-4-amne (gefitinib, AZDL 839), N (3-ethynyl 20 phenyl)-6,7-bis

( 2- met hoxYeefeoanygea)isi giearotd theduseroieoripoliods of the foBhularé andatthrma-

6- acryl am do- N- ( 3- chl or.o-4-f1 uor ophenyl ) - 7- ( 3- nor phol. i nopr opoxy) -

qui nazol i feutiealivritsable degvatives, selyates t@%‘?ﬁﬁrﬂﬁfs’oﬁhﬁ f, tﬂ?@’%&%t el et -
derived gr fam nd for exanple inhibitors of the hepatocyte
growt h fa@%@%gﬁrgéf@?@%ﬁﬁti angi ogeni ¢ agents, such as those which

i nhifsi t t lier thefpreparatibn\iscmedicamer dort thel tredtngnt of Hiseastowhi¢h or exanpl e

the anti-vascuy| ar endothelial cell _growth factor antibody bevaci zumab
[ Avast i nTR[S InFuiepsead 4y igybRionof 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 Ciaim 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.



those di sclosed in published international patent applications 30 WO
97/ 22596, WD 97/ 30035, WO 97/32856 and WO 98/13354) and conpounds that work

" by ot hegy hadiysys (for exanple Iinonide, inhibi- tolgcsnﬁlf_,mh%,%ggsi n av(33
function and angiostatin); (vi) vessel-danmagi ng agents, such as
“conbretastatin A4 and com 35 pounds3di-scl osed in international patent
applications WO 99/02166, WO 2007/ 057092 PCT/ EP2006/ 010285 -33 WD 00/ 40529,
WD 00/ 41669, WO 01/92224, WO 02/04434 and WD 02/08213; (vii) antisense

t herapi es for_exa hose which are dictected to th S5.targets |isted
abover subieefes Slulpsnfat Aot Tl s FEah8deafe ot SHEORRET apy

appr oacheghe bRRIGUERDBRMUAE s§¥RMM! efctBBlIBE IRStréSmertel2g@mipt of aberrant
genes, such as aberrant p53 or aberrant "BRCA1 or BRCA2, GDEPT

(gene- di r setestedfregmibhergroud af gcuteemyploid impraentacchronisuopelaid lewese usi ng
cyt osi ne ' act e[yi al, 10 nitroreductase

._ Mo
enz\§ne, aggggﬂ%ﬁ%@%&xﬁbﬁwﬁe 'é‘@f{aﬁ@g? PBW{”'? MANFICICH’ACTOR ot her apy or

radi ot herapy, such as nulti-drug resistance gene ther- apy; and (ix)
i munot her apy approaches, including, for exanple, ex-vivo and 15 in-vivo
appr oached heatis¢insed asmpguntie of theutcogera tcay befadministéeredtinrommbi- cel |'s, such

as transfection.wth cytokines, such as jnterleukin,2, interleukin 4 or

gr anul ocyt”@-'ﬂﬂc‘f‘f'@{pﬂg%x'&%‘f’ﬁ#}e@PFHﬁ? 2060 ’ffb?&‘{cﬁ’ﬂg aQBﬁ?’E%I?@?”?%r decr easi ng
T-cel | angyQyse PRELO DRSNSk t b 8 h uch as

cyt gi ne-transfected endrrnl %ncg?:ecf?rséﬂeg'gp'%g%tcﬁgbslgug%?g g‘;'lvto |§e- transfected
t unour celadnlinistered dnd Eatiend adthemnger foy the purpakiest ofireatmgt the daodi es. The
medi canents from Table 1 bel ow are preferably, but not exclusively, 25

combi ned ®Ff-h the compounds of the fornula |I. Table 1. alkylating agents
cycl ophospham de Lonustine Busulfan Procarbazine 30 Ifosfam de Altretam ne

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, chloroambucii, 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 (i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), cestrogen receptor

downregulators (for example fulvestrant), antiandrogens (for example bi-



Mel phal an Estramnusti ne phosphat e Hexanet hyl mel am ne Mechl or oet ham ne
Thi otepa Streptozocin chloroanbucil Tenozol om de Dacarbazine Senustine 35

" Car nust | p Oglllfg%g%um agents Cis latin Carbo latin WD 2&%%%3(?@1%28

PCT/ EP2 34 Oxaliplatin ZD-0473 (Anor NED) @ Spiropl 8trh Lobapl atin
~ (Aetenm) Car boxypht hal at opl ati num S82rapl atin (Johnson Tetraplatin

Matt hey) O mplatin BBR-3464 5 |proplatin (Hoffnmann-La Roche) SM 11355
(Sum tonp) AP-5280 (Access) Antinetabolites Azacyti di ne Tonmudex

Genti t abi ' 10 Capecit abi ne De f i 5-f) il
Pl udar abi FEUHPE FiMEerAi GBREE PhE PP SR DS, ARERET {1t r exed
6- Mer capt gt bPEHRKMI BgNiYisSor @xa;ﬁriﬂ)@g;@@iré]m, Ragirbdindhd @Uslp@rbﬁﬁﬁ) Cyt ar abi ne

A of arabi ne (Bi oenvision) 15 2-fluorodesoxycytidine Irofulven (M3 Phar na)
Met hot r ex RfegEdtEXCNEEidfor example magsstnobacetatoarenatask iphibtoisdifere Tai ho

TP e e R SN oTRR! G2l TR oRSmebi) e infRi UP! o1 "
tors of Sa-reductase, such as finasteride;
(i) agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-

nogen activator receptor function);

10 (iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [Herceptin'“] and the anti-erbbl
antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine kinase

15 inhibitors and serine/threonine kinase inhibitors, for example inhibitors of

the epidermal growth factor family (for example EGFR family tyrosine
kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6- (3-
morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-ethynyl-

20 phenyl)-8,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774)
and 6-acrylamido-N-(3-chloro-4-flucrophenyl)-7-(3-morpholinopropoxy)-
quinazolin-4-amine (Cl| 1033) ), for example inhibitors of the platelet-
derived growth factor family and for example inhibitors of the hepatocyte
growth factor family;

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

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

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

35 pounds disclosed in international patent applications WO 99/02166,
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Teni posi de or Qui naned (ChenGenex) mtoxantrone G nmatecan (Signma- Tau)
Irinotecan (CPT-11) D fl onotecan (Beaufour- 7-Ethyl-10- |psen)
hydroxym’g}ot heci n TAS-103 (Tai ho) 25 Topotecan Elsam trucin (Spectrum
Dexr azo T%79%7088 (Merck & Co) (TopoTarget) BNP-P@%P?{’%’%‘;%’%%‘;H k)

Pi xant rone (Novuspharrna) CKD 602 (€B8nrg Kun Rebeccanycin anal ogue Dang)
(Exelixis) KW2170 (Kyowa Hakko) 30 BBR-3576 Novus harrna Antitunour

Dacti nonycin (Actinonycin Amonafide antibiotics D) Azonafide Doxorubicin
(Adri amycj t VI | oxyrubicin Oxantrazole Valrubicin

Losoxant rWé @4%@%’%89%63&%51@%*3{%) 0%’@66%@ in) (Blenoxan) E
i rubi cin B,eqmyesp4s acid WO 2007/ 057092 PCT/ EP2006/ 010285 -35- Therarubicin
Bl eomycin A™ Tdarubi'cin Bl eonmycin B Rubidazon Mtomycin C Plicanycinp
MEN- 10755 (\iiye naantisgngedcthbrapmey, donexaikp E0MocSavhiclh afey directeditbdhe nodoxo-

Phar maceuti cal s) ruBi cin Mtoxantron Novantron Antimtotic agents

Paclsi t axefarggtss gboyp,ichas I91a25santant-Ras pntisensss| chi ci ne E7010

(Abbot t) (vil)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCA2, 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
(ix) immunotherapy approaches, including, for example, ex-vivo and

15 in-vivo approaches for increasing the immunogenicity of patient tumour
celis, 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 1.

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




Vi nbl astine PG TXL (Cell Vincristine Therapeutics) Vinorelbine IDN 5109
(Bayer) Vindesine A 105972 (Abbott) Dolastatin 10 (NCI) A 204197 (Abbott)
Rhi zoxi n (Fujisawa) LU 223651 (BASF) 15 Mvobulin (Warner- D 24851 (ASTA
Medi ca) WQ 2061857092 ER- 86526 (Ei sai) Cemadotin (BASF) EonbrPmpestoagi n A4 ( BVB)
RPR 109881A (Aventis) |sohonohalichondrin-B TXD 258 (Aventis) (PharmaMar)
Epot hil one B (Novartis) ZD 6126 (AstraZeneca) 20 T 900607 (Tul ari k)

PEG Pacl i taxel (Enzon) T 138067 (Tularik) AZ10992 (Asahi) Cryptophycin 52
(Eli Lilly) '"DN-5109 (Indena) Vinflunine (Fabre) AVLB (Prescient

Auristatin PE (Tei koku xalﬂmmm) Hor none) Apagrg (AncrMEDY BMVB) | BMS
247550 (BMS) BNP- 7787 (PB§ n K) 25 BMS 1844d48ad| Q@Tﬁla Pr Odl’lﬂg

(OXi GENE)| BMs 188797 (B!\g r jotar la CA-4
OXi GENE Ar omat ase Ami nog|H thg%rérﬁgém "%?tr ‘?éﬁrﬁ_get rozol ¢
trazol e YM 51%;3 OUChI) For ngst an
BHF

At amest an| ( Bi oMedi ci nes)

Thym dyl at e Penetrexed (5?7""!? ) Nol at r exed syn ase ZD- 9331
(BT® CoFhct or TM ( Bi oKeysP™RI bit ors 35 DNA ctedin
(Phar maMar) Maf osfanide [(Baxter @ ufosfanide PMakT1295 &lﬂf@ﬂﬁﬁtQ)onal )
I nternatipnal A azi uone| (Spectrum WO 2007/ 057ABSF80T{AzR2866/ 010285

Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
10 Capecitabin_e Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine {SuperGen)
Cytarabine Clofarabine (Bioenvision)
15 2-fluorodesoxycytidine Irofuiven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
20 inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- lpsen)
hydroxycamptothecin TAS-103 (Taiho)
25 Topotecan Eisamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)

Pixantrone (Novuspharrna) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)

(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)

30
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Vairubicin Losoxantrone
35 Daunorubicin Bleomycin suifate
(Daunomycin) (Blenoxan)

Epirubicin Bleomycinic acid




-36 Album n + 32P (Isotope Pharmaceuticals) Solutions) 06-Benzyl guani ne
Thymectacin (NewBiotics) (Paligent) Edotreotid Novartis 5 Farnesyl Argl abin
(NuOncol o X Tipifarnib (Johnson & transferase Labs) Johnson) inhibitors

| onaf ar M’(g Q“@@%é’?% ng- Perillyl alcohol (DOR Plough) BPOPREFIEPI028AY. 43- 9006
(Bayer) 10 Punmp inhibitors CBT-1 (CBA5Rharnma) Zosuqui dar Tari qui dar (Xenova)
trihydrochloride (EIi Lilly) Ms-209 (Schering AG Biricodar dicitrate
(Vertex) Histone acetyl Tacedinaline (Pfizer) Pival oyl oxynethyl butyrate

transferase in- SAHA (Aton Pharmm) (Titan) 15 hibitors MS-275 Scherin AG De
si e tide|(Fujisawa) MeiEherepitueivi nase j NeovBamoydiét er na Labo- [CMT -3
(CbllaGEnéx) i nhi bi t or s|idatubi¢ies) BMS-275291 Bleminmymcl) R bonucl €osi de
Marimastat (British Bio-|Reidagzémbi ne (Aventi sMitorgdircCase i nhibi- |tech)
Di dox (Mblecules for tolplidamydingn nel tol ate (MEPMDTB‘SQM&%H&Q Trijapin
g\ﬁ on) TL\F- al ph? VICIngl |3gz) p(ggl.&hganTherapeu_- Rewipx_4 é%‘glegﬁne) (%gn{)stifw -
ics) ant agonists - i n- . an o
(Ya%%noucw?) 25 ceptor i%%a‘%ﬁH§W§ﬂ§§é§§%4 A:Fbggggé%gﬁggétinoic qcid re-
Fenretini de (Johnson & A'Pp i noi gLigang) ceptor agoni sts Johnslon)
LGD 1550 Li—and 30 lnmu Hexantron (| Dexosane _therapy (Ano- {tors
Oncophage|(Antigenics) Sys) GW (Progenics) Pentrix (Australian Cancer
Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
10 Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
15 Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Ischomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
20 T 900607 (Tularik) PEG-Paclitaxel {(Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-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) Dolastatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (OXIiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
30 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
33 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter international)
International) Apaziquone (Spectrum
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35 JRX-2 (I mmuno-Rx) Norelin
Synchrovax vacci nes

(CTL MGWOR0BHII®s) | mmuno !3-Alethin Dovetail WO 200A/ERBPEHH 0285

PCT/ EP2006/ 010285 -37 Mel anoma vacciyg.(CTL CLL-Thera (Vasogen) | nmuno)
'p21- RAS vacci ne (Gem Vax 5 Hornonal and QCestrogens Predni sone antihornonal
Conj ugat ed oestrogens Met hyl predni sol one agents Ethynyl oestradi ol

Predni sol one_chl orotri ani sene Am noglutethim de Idenestrol Leuprolide

Hydr oxypr ogest er one Goser @lbumirD+ G2pY dsdtepeeupdPledrimaceMtidalsxy pr ogestier one
Bi cal utam|de Test ost erori@d?uﬁdr@m de Test ost erQO8BdHgRjuamie Octreotide
Fl uoxynestierone N | utam demp N@c@gé,ﬁgﬁgg,g;@tf&@e Ma}zgé,s-,\t? Di et hyl stil bestrol
P- 04 (Novogen) 15 I\/Egestr(ﬁquelgg Mgﬁéﬁr adi ol anoxi fen trel\/ﬁ=d)
Tor enof i n Arzoxifen—(EH ry)— Dexarrethasone JI;hU't odyrante— IaW}JUI fiin
(Ll g t SCl nnnno\% Bacter 1 nnhannhnrJgLrl 20 annnf c Tharal v 'I'Jonr ot Chn0| 0-
(Yedd) gie armesy; i umTexgﬁg(}—Eﬁh(’Nuénc&ogy “ipifarnib (Johnsoh &
transferase Labs) Johnson)
inhibitors lonafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)
10 Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

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

Pivaioyloxymethyt butyrate
(Titan)
Depsipeptide (Fujisawa)

15

20

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Bio-
tech)

Gailium maltolate (Titan)
Triapin (Vion)

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

TNF-alpha
agonists/
antagonists

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

Revimid (Celgene)

25

Endothelin-A re-
ceptor anfagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid re-
ceptor agonists

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

Alitretinoin (Ligand)

30

35

Immunomaodula-
tors

Interferon

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

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

Immuno)

Dexosome therapy (Ano-
Sys)

Pentrix {(Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

13-Alethin (Dovetail) ]
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I nternati ?? P54 ( COX; f j Acet ﬁ@érﬁg&& reduci ng
Phyt ophar m “agent, Zanbo %ms CYP450 AmrHog uPetR|m|8e( NF- kappaB
Idenestrol Leuprolide
Hydroxyprogesterone Goserelin
10 caproate Leuporelin
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ProMetic LifeSciences) (immunotoxin, KS
Bortezomib (proteasome  Biomedix)
inhibitor, Miflennium}) PCK-3145 (apoptosis
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30 Capecitabine Deoxycoformycin
5-fluorouracil Fludarabine
Floxuridine Pentostatin
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BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
20 Taxoprexin (Protarga) CA-4 (OXiGENE)
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Anastrazole YM-511 (Yamanouchi)
Formestan
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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.

ASSAYS

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

the assays describe

d below and were found to have kinase inhibitory

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

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

al., Cancer Res. 59:

189-197; Xin et al., J. Biol 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

al.,

In Vitro 18:538- 549).

Measurement of Met kinase activity

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

14-526), Met kinase

insect cells (Sf21; S.

is expressed for the purposes of protein production in
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measured using radioactively fabelled 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 phospho-antibody only binds the phosphor-

ylated substrate. This binding can be detected by chemiluminescence
20 using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-

chem. J.).

Flashplate method {Met kinase)

25 The test plates used are 96-well F!ashplateR 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 labelied **P-ATP in the presence and
absence of test substances in a total volume of 100 jl. The reaction is
terminated using 150 ul of 2 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 ul of 0.9% NaCl

35 solution each time. The measurement of the bound radioactivity is carried
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exanpl e, Dhanabal et at., Cancer Res. 59:7189-197; Xin et al., J. Biol.

Chem 274 9116-9121; Sheu et aI , Anticancer Res. 18:4435- 4441, Ausprunk et
aI , Bi ol ﬂne et al., J. Natl. Cancer Inst.

3 3- 42%’”%3 r&??ﬁ"%?"”éﬁ"% PEIW&EVitro 18:538- 549). Measurenent of Met
k' nase acBpViilof assay buffer

10 pi of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 uCi of **P-ATP)
50 pl of Met kinase/substrate mixture in assay buffer,

16 (10 ng of enzyme/well, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

50 mM HEPES
3 mM magnesium chiloride
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 Ill (EDTA)

- ®P-ATP: Perkin-Elmer;

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

30

35



35 According to the manufacturer's data (Met, active, upstate, catal ogue No.
14-526), Met kinase is expressed for the purposes of protein production in
-insect cells (Sf21; S. frugi perda) and subsequent affinity-chronatographic
WO 2007/ 9970920570 EP2006/ 010285 -46 purificati on as POWERZOH/18385

6H s-tagged" reconbi nant human proteiggin a baculovirus expression vector.
5 The kinase activity can be neasured using various avail abl e neasur enent
systens. In the scintillation proximty nethod (Sorg et al., J. of

Bi onol ecu- | ar Screening, 2002, 7, 11-19), the flashplate nethod or the
filter bindboge anddiclowhall temberatires are irdicdted yh aCi tnthef folowirgf €k-n or
peptide as substrate is 10 neasured using radioactively |abelled ATP

(32P- ATP, 8mplesypsonyantional wetsdp'omeans: wates énhadded ifnegessani the y conpound,
a reduced j j i S I : e : Furt her nore,
hormgeneouéﬁ'flug ARflsd i @%‘%&F%?{éé’gg}r‘%e@ért‘é@%hgn%@@éﬁe?%@éﬁ@ﬁs er (HTR- FRET)

and _f | uor resesrstitutioel @i theaindoprothe), the alixtold @ ©drapted bethusthgl &se-assay neth
15 ods (Sills et al., J. of Bionpolecular Screeni ng, 2002, 191-214). O her
f

non- r adi oatdte v& didhiaamealbane the bases see sppaiated thasspaBICANEsE iBodi es

SObstrate. dind oVBrsBRARP et Bhad eBRarta, SR R BRRTEY Lf ng o
second per giioRsRBgRMHyLPSiIRea etémﬂdr'b{/lawalﬁéatam Rf2Q0#%s &h eilicghem J.).
Fl ashpl ate net hod (Met ki nase) 25 The test plates used are 96-wel |l

Fl ashpl at egekrieliesti ethyl gnejatednethanob8ikin  El ner (Cat. No. SMP200). The
conpdéent s, pf the Kkinase cti - .scri bed, bel.ow are,pipetted into the
assay pl at M)as?ﬁe?eﬁgfm@%@@andoﬁlh@?e%mslmpﬁcé'%ﬁ%/'oﬂ)iaG u-Lys-Tyr, (pAG.T,
6:2:5:1), are incubated for 3 hrﬁABgfa%Qa[&ﬁWQﬁmny%H;ﬁ radi oactively
| abel | ed 33P-ATP in the presence an absence of test substances in a total

vol une of 100 pl. The reaction iESI (edectrosprayiomsatignl ¥d+p)" of a 60 nM EDTA
sol ution. Atter,,.ncubation. for a fuyrther .30. nj.n at _roomt erat.ure, the
super nat ant ECNSTER& A siestlre HenerdansBlith { rAsmere®ihen three
timegswi t hd®Q)ypl of 0.9% Nad 35 solution each tinme. The nmeasurenment of the
bound radi oactivity is carried

Retention time RT [min]: determination by HPLC

Column: ChromolithPerformance RP-18e (Merck KGaA, Cat.
20 1.02129.0001)

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

Flow rate: 4 mi/min
25 Gradient:

0 min 1% of B

1 min 1% of B

7 min 99% of B

8 min 99% of B

30 Wavelength (detection): 220 nm

Exampie 1

The preparation of 3-diethylaminopropyl {3-{5-(4-chlorophenyl)-2-oxo-6H-
35 1,3,4-thiadiazin-3-ylmethyljphenyl}carbamate ("A1") is carried out analo-
gously to the following scheme



WO 2007/ 057092 PCT/ EP2006/ 010285 -47 out by neans of a scintillation
measuring instrunment (Topcount NXT, Perkin-Elnmer). The full value used is
“the inhibitor-free kinase reaction. This should be ap- 5 proximately in the
range 6000-2000B37¢Bm The pharmacol ogi cal zero val ue USHER2806a8R350Sporin in
a final concentration of 0.1 mM The_j 'ibi bitory values (1C50) are
“determ ned using the RS1_MIS program Kinase reaction conditions per well:
10 30 pl of assay buffer 10 pl of substance to be tested in assay buffer
with 10% of DMSO 10 pl of ATP (final concentration 1 pMcold, 0.35 pC of
33P-ATP) 50 pl of Met kinase/substrate m xture in assay buffer; 15 (10 ng
of enzynme/well, 50 ng of pAGL.T/well) Solutions used: - Assay buffer 20 50
nmv HEPES 3 nM magne 7 um chl ori de 3 ¥ sodi um or t hovanadat eg
manganese( 1) chlkori 1 rr1\/ld|th| ot reltol (DTT) pH = 7.2 e set using
sodi um hydr oxi , Ti B

St ock 1

33P- ATP: Per ki‘n- Bbrer ; —~-30— :
pg/ 19 pl; s(fn'ec. activity 954 i Pol y- Alja-Gd u : :
Signma Cat. No. P1152 35 2007/ 057092 PCT/ P2p6 -48 Above and
bel ow, all tenperatures are indicated in C. |n the follow ng ex-
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25 a)
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 mi of diethyl
30

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



anpl es, "conventional work-up" nmeans: water is added if necessary, the pH
Is adjusted, if necessary, to values between 2 and 10, depending on 5 the
“constitution of the end product, the mxture is extracted with ethyl ace-

tate or WYP2RYGPEHRt hane, the phases are separated, thECSHEFIMO fEse is

~dried over sodiumsulfate and evaporad®d, and the residue is purified by
chromat ography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/nethanol 9:1. 10 Mass spectronetry (I\/B) El

(el ectron inpact ionjsation) M FAB (fast atom bonbardnent) (Mt ESI

(el ectrosphd§- MetHﬁWsﬁleiabﬁ?mPWliPFms AHES 9Boredaip ies. istingdadelirad: heni cal

ionisatio nl:

determ na’?tl grfﬂgéiﬁé%%%&'?%&%%ﬁr orm?lp(gg%e @%ﬁ%@i%ﬂ&gﬁ %H& ﬁb{; i?k K&GA, Cat.
20 1. 021298889 with weatesand herenithAi htﬂeme ﬂﬁé&wﬂ Bh¢ent B:
acetonltrlle+10%of water Flowrate: 4 mM/mn 25 Gadient: Onmnl%fB 1

n 4% of mMotherdinnopiseedracked ithld dBester, doedulitared and evRRasatadd®) : 220 nm
{Ega{rgl (e 41c%&ﬁ?§pheny SI(gJIeO%ftnﬁ.‘_gfegitS\mm aﬂﬁb"ﬂﬁ%"&her filtered off with
1, 3, 4- t hi aslictionrardt dfiee (K1) Bheamd Keairdaoitindéd Ajivihngi2s-beghbied out anal o-

gousl y to the follow ng schene WD 2007/ 057092 P /E 2006/ 010285 -49- 0 :x0
chloroacetophenone, m.p. 91-92°; yield: 5.88 g (76%).

10
b)

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

of 5-(4-chlorophenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one.

30 d)

4.19 g of 3-nitrobenzyl bromide and 9.95 g of potassium carbonate are
added to a solution of 4,00 g of 5-(4-chlorophenyl)-3,6-dihydro-1,3,4-
thiadiazin-2-one in 80 ml of acetonitrile, and the mixture is stirred at 80° for
35 a further 2 h. The mixture is poured into water, extracted 2x with diethyl
ether, dried, filtered and evaporated to dryness. A little diethyl ether is
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aNH \ ~N~Nz 1 O 15 C f Sy Oa 20\ &N N HO\/~NJ "Al 25 a) If the
requi site hal oacet ophenones are not comrercially avail abl e, they can be
prepar eWOLTHGsly to the foll owing synthetic procdfer2086/89285 of

3, 4-di net hoxyacet ophenone are dissolge¢d in 60 m of diethyl 30 ether and 30
m of 1,4-dioxane in a 250 m three-necked flask provided wth nmagnetic
stirrer, condenser, thernonmeter, dropping funnel with pres- sure
equal i sation and drying tube, and 1.54 ml of brom ne are added dropw se
with stirafaed & theme 1, vhighhiscerystafisedignd dried noa Nacafimedryingl y a 35 short

time. The_mi. | ti.rred. at f further 1 ' whi.ch th
or cci pi t aER Pt 40 vehd B Biarh) o e PethlbliRenal b RIAR A 2na 5 vo
2007/ 05708 %-HV4 P2 A0P4REERSM-2-0pf@. pal e-yel | ow, clear solution forms. This

I's poured onto ice, stirred well, and the precipitate fornmed between the
phages is filtered off with suction. It is washed with water and then with
alittle NgB ether and dried (=K1). The 5 nother liquor is extracted with
MIB ether® dried, filtered and evaporated to

5.47 g of 5-(4-chlorophenyl)-3-(3-nitrobenzyl)-3,6-dihydro-1,3,4-thiadiazin-

2-one is dissolved in 100 m! of THF, and 1.3 g of Raney nickel is subse-

quently added. Hydrogen is subsequently passed in until starting material
10 is no longer detectable. For work-up, the catalyst is filtered off, washed

with THF, and the filtrate is evaporated to dryness and recrystallised from

dichloromethane/diethyl ether, giving 4.6 g (94%) of 3-(3-aminobenzyl)-5-

{4-chlorophenyl)-3,6-dihydro-1,3,4-thiadiazin-2-one.
15

f)

199 mg (0.6 mmol) of 3-(3-aminobenzyl)-5-(4-chlorophenyl)-3,6-dihydro-

1,3,4-thiadiazin-2-one are dissolved in 4 ml of THF in an 8 mi multi-stirrer
20 vessel, 107 ul of diisopropylethylamine are added, the mixture is cooled in
an ice/water bath, 78 pl of isopropylidene chloroformate are added drop-
wise, and the mixture is subsequently stirred at 70°C for 1 h. The mixture
is subsequently cooled to room temperature, and 107 pl (0.72 mmol) of 3-
diethylaminopropan-1-ol is added, and the mixture is refluxed for 96 h. For
25 work-up, the reaction mixture is diluted with 30 mi of dichloromethane,
shaken with 20 mi of 1 N HCl and 20 m! of 2 N NaOH, dried over sodium
sulfate, evaporated to dryness and purified by chromatography (dichloro-
methane/methanol: 9:1). The combined fractions containing the product
30 are evaporated to dryness and crystallised from diethyl ether/petroleum
ether 40-60, giving 128 mg of 3-diethylaminopropy! {3-[5-(4-chlorophenyl)-
3,6-dihydro-2-oxo-6H-1,3,4-thiadiazin-3-yimethyllphenylicarbamate ("A1"),
m.p. 115-117°;
35 HPLC (100%): RT 4.67 min.

The following compounds are obtained analogously



i
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dryness. The residue is triturated wwth a little MIB ether, filtered off
with suction and dried (=K2). Kl and K2 are conbi ned, giving 2'-brono-4-
chl oro e, mp. 91-92; yield: 5.88 g (76%. m of

hydr az?ﬁ{%}ﬁeﬂ%ﬁ%m de are sl owly added dropwi se to a sojgl%mgﬁm%%fs 25.65 g of
pot assi um Oethyl di t hi ocarbonate in-24-mM of water with stir- ring, and the
mxture is stirred at roomtenperature for a further 6 h. The 15 m xture is
| eft to stand at roomtenperature for 16 h, then 12 m of water are added,
and the mxture is extracted with ether. The conbi ned ether phases are
dried, filtered and evaporated to dryness, giving 16.4 g of ethyl hyd

razi necar ionate. 20 c) 5. 17 Thyl hydrazi necarp ei@ate (43 mol)
are added ?lga'a sol ution of 10. OSQU&[I][@Z - br ono- 4- chl or}oagg' ()m’none (43
mmol) in 40 ml of aceto 25 nitrile, and the nmixture is|stiRTdohim}t RT for 3
h, during \AhlﬁTlulﬁfeQJpltﬂfl formes-little h\/ little The_reactionl m xture
is ®ilter dA&th sucti on, a Iottle acetomtrﬂlggﬁ% then with
ether and| dried, giving 6. '. gy 68 dl]\a _

5- (4- chl of ophenlyl ) - 3, 62 HyIRON ar2<BHe. 130 d) 4.19 ¢ of
3-ni trobenzyl bromd 9.95 ¢ of pot a'§5| um car bonatﬁ are added to a

sol ution pf 4. ONO o A 4- chl or ophenyl ) -3, 6-di hydro-1,!3, 4- thi adi azi n-2-one
in 80 m acetonitrile, and the mxture is stirred at 80 for 35 further
2 h. The i xtur H@M&i@ﬁ@MHzrﬂh&S%@é@%@k& NHET7S49 0% wi th di et hyl el her,
dried, fi tered 05t di et hyl ether ils WD
200§ﬁ05 092 PCT] %B 6/ gl% 8?217&@1%)%8@@&0 ﬁ-l) btz%éa id S which is
crystalliked and1wr§%@(Pn“'é) FERUE?HAART 1é'ét‘j‘|3r%t(5at 50C, giving 5.5 g
(86% of 5-(4- chirqr@umse(myia Be143pn2sy obenzyl ) - 3, 6-di h){}dr o-1

4' h Gl;L z—OHE- 5 €
3, t | ad qASl' / \f 70-1 05
\N’N\/Q\N /[LO (decomposition;
15 H 1 N‘ g | evolution of gas),
Ci

4.56
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evolution of gas),
20 cl

4.53

'H NMR (250 MHz, DMSO-dg) & 9.719 (S, 1H), 7.856 (D,
2H), 7.558 (D, 2H), 7.472 (S, 1H), 7.400 (D, 1H), 7.253 (T,
1H), 6.982 (D, 1H), 5.003 (S, 2H), 4.347 (S, 2H), 4.046 (M,
2H), 2.985-2.621 (M, 7H), 2.556 (S, 3H), 2.038 (M, 1H), 1.639
(M, 1H)

"AS" SYO % o 106-107;
= N\/Q\ /U\ 4.59
N/ N O/\//\N/\‘ .
H K/O
Cl
"AB" 3\(\0/@\ o 96-97,;
4.59

Ci

25
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*H NMR (250 MHz, DMSO-ds) 5 [ppm] 9.636 (s, 1H),
7.784 (m, 2H), 7.461(sb, 1H), 7.424 (d, 1H), 7.371 {m,
2H), 7.281 (m, 1H), 6.970 (d, 1H), 5.100 (s, 2H), 4.090
(t, 2H), 3.3 (m, 2H), 2.356 (m, 8H), 2.157 (s, 3H), 1.759
(dd, 2H)
Example 2a

The preparation of N-{3-[5-(5-chloro-2-hydroxyphenyl)-2-oxo-6H-1,3 4-

thiadiazin-3-ylmethyllphenyl}-2-methylaminoacetamide ("B1") is carried out

analogously to the following scheme
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0 cl NH
"2ab“ N
15 -~ Boc "B1"
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2a.1  87.6 mg of Boc-N-methylglycine are added to a solution of 260 mg
of EDCI HCI [N-ethyl-N,N'-(dimethylaminopropyl)carbadiimide] and 169 mg
20 of DMAP (dimethylaminopyridine) in 20 ml of dichloromethane and 3 drops
of DMF, and the mixture is stirred for 30 minutes. A solution of 200 mg of
"2be" (from Example 2b) in dichloromethane is then added, and the mix-
ture is stirred at room temperature under an N, atmosphere for 16 hours.
25 Conventional work-up gives "2aa".
2a.2 10 mi of 20% ethanolic KOH solution are added to a solution of
150 mg of "2aa" in 10 ml of ethanol at 0°. The mixture is stirred at room
temperature for 10 minutes, subjected to conventional work-up, giving
"2ab". This is dissolved in dichloromethane, and 2 ml of TFA is added at
30 0°, and the mixture is stirred at room temperature for 20 minutes. Conven-

tional work-up gives "B1".

The following compounds are obtained analogously to the preparation of
35 “B1"
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FNNON H/\~\ "HNW (250 Mz, DMSO-d6) S [ppn] 9.636 (s, 1 H), 7.784
(m 2H), 7.461(sb, 1 H), 7.424 (d, 1 H), 7.371 (m 15 2H), 7.281 (m 1 H),
"6.970 ( 100 (s, 2H), 4.090 (t, 2H), 3.3 (m m 8H),

2. 157 (g‘,voéﬁﬁmsi’_‘;%g (dd, 2H 20 Exanple 2a The pr epé%ﬁﬁpéﬁ“ﬁg'?&sg
“N-{3-[5-(5-chl oro- 2- hydr oxyphenyl ) - 2=®%o0- 64 1, 3, 4-

t hi adi azi n- 3-yl net hyl ] phenyl } - 2- net hyl am noacetam de ("Bl1") is carried out
25 anal ogously to the followi ng schene 30 35 WD 2007/ 057092

PCT/ EP2006/ 010285 -60 0 0 80oc OS O OS NOIIN-OH NN "2aa" DCM Et3N 5
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Example 2b
25
The preparation of N-{3-[5-(5-chloro-2-hydroxyphenyl)-2-oxo-6H-1,3 4-
thiadiazin-3-ylmethytjphenyl}acetamide ("B2") is carried out analogously to
the following scheme
30
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15 IN, Boc "Bl" 61-1 IINH 2a.1 87.6 ng of Boc-N-nethylglycine are added to
. a solution of 260 ng of EDCI HC

[ N- et hyl,s L - (di.met hyl am nopr opyl ) carbodi i m de] and DIVAP

(di nmet h)kﬁd;&n%g%@% dine) in 20 m of dichloronethane aﬁ%‘;%?&og@?gsof DVF, and
. the mixture is stirred for 30 mnute82-A solution of 200 ng of "2be" (from
Exanpl e 2b) in dichloronmethane is then added, and the mx- ture is stirred
at roomtenperature under an N2 atnosphere for 16 hours. 25 Conventi onal
wor k-up gives, "2aa". 2a.2 10 mM of 20% ethanolic KOH solution are added to a

solution of | J150 ny of, "2aa” in 10 i of ethanol at 0. Thg m @® is
stirred at enper at wHgokor gl n ;0 sug}'}qggt ed tojconvepti onal
wor k- up, gi Vi At Qe This ig dilssdl ved {n di rgnet fiam N0

TFA i s added 30 0, and the mi xt] i V'st)i rredeat “room
ninutes. ConveRh- tio workYup gi ves#" B1" .~The foll ow ng g !
obt & ned anal ogougly™~te the preparation of "B1" WO 208 / 08Y09
PCT/ EP2006/ 010285 “-61 No. Structure MpW[{[; RT [m N}gob g?«l\H SO\ -O
NH NN b 10 "B8" s O NN FIN "Bg, O 1b N

re for 20

&)

HC!, MeOH
10
oH s\fo
2, ,-N
@/EN j S
Ci HA
15
2b.1  17.8 g of triethylamine are added dropwise to a solution of 15 g
of 4-chloro-2-hydroxyacetophenone in 300 mi of dichloromethane, and
the mixture is cooled to 0°. 12.72 g of pivalyl chloride are added, and
20 the mixture is stirred under an N, atmosphere for 16 hours. Conven-
tional work-up gives "2ba"
O
25
O Cl
O !lzball .
30

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

tional work-up, giving "2bb"
35



FFFNO O~ ~ NNH 20 Exanple 2b 25 The preparation of
o N-{3-[5- (5 chloro 2- hydr oxyphenyl ) - 2- oxo-6H 1, 3, 4
t hi adi a t hyl ] phenyl }acetam de ("B2") is carr ogously to
the fol I'Gvl ng sc eme 30 35 WD 2007/ 057092 PCT/ Epzooéifg?%%éﬁ’mggf I~ S
OH SO y CH30001 S ONNMOHNN £63N K208 3 C 5 G HzN C HNHN "g2"
O-1L-1 HC, MeoH 10 OH StO | N \CH"822" CI H2N 15 2b.1 17.8 g of
triethylam ne are added dropwi se to a solution of 15 g of
4- chl or 0- 2- hydr oxyacet ophenofe in 300 m of dichloronethane, and the
m xture is cooled to O. .72 g of pivalyl chloride are added, and 20 the
m xture is stirred under an N2 at nosphere for 16 hours. Conven-

0 Cl

o) "2bb" .
5

2b.3 A solution of 16.21 g of O-ethy! hydrazinecarbothioate
X
10 H.N._
2 O/\

N
H

in 100 ml of tert-butanol is added to a solution of 45 g of "2bb" in 400 mi
of tert-butanol. The mixture is boiled at 80° under an N, atmosphere for

15 16 hours. The mixture is cooled, subjected to conventional work-up,
giving
0
$._.0
0
20 % 4 ijH
N
"2be" .
Cl

25 2b4 4 gof"2bc" are added to a mixture of 5.075 g of potassium car-
bonate in 40 ml of DMF, and the mixture is stirred for 30 minutes. A
solution of 2.64 g of m-nitrobenzyl bromide in DMF is then added, and
the mixture is stirred at room temperature under an N, atmosphere for

30 16 hours. The mixture is subjected to conventional work-up, purified by
column chromatography (hexane:ethyl acetate = 95:5), giving 1.2 g of
"2bd"

35



tional work-up gives "2ba" 0 25 0 11~_ d "2ba" 30 2b.2 A solution of
15.68 g of bromne in 200 mM of 1,4-dioxane is added dropwi se to a solution
of 25 owef20078%092i N 600 M of 1, 4-dioxane at 0. The gapumbssdidgatirred for
a further 3 hours and subjected to cgtrllven- tional work-up, giving "2bb" 35
WO 2007/ 057092 PCT/ EP2006/ 010285 -3 "Br O O~ ~Cl O- "2bb" 5 2b.3 A
solution of 16.21 g of O ethyl hydrazinecarbothioate S 10 HZN NNLO H in
100 M of tert-butanol is added to a solution of 45 g of "2bb" in 400 m of
tert-butanol. The m xtuse is boiled at 80 under an N2 atnosphere for 15 16

hours. The m xture is, cjpol ed, gubjected to conventional work-up, giving \\~
so 20 Y NNH/ "2bc™. @ 2 S 4 7 of "2bc" are added to a m xture of
5.075 g of potassium car-L bonatenin 40 W of DMF, and the mixture is stirred

for 30 nminutes. A solu of N2. 64 g of Nrflitrobenzyl bronide in DVF is
theg added, and

O
Cl

"2bd" .

2b.5 A solution of 1.87 g of NH4Cl in 10 ml of water is added to a
solution of 1.8 g of "2bd" in 20 ml of methanol. 1.3 g of iron powder are

10 added, and and the mixture is boiled under reflux for 3 hours. The mix-
ture is cooled, filtered, subjected to conventional work-up, giving 900 mg
of "2be"

15 Q

>~ N
[ >/ :N NH,
& "2be" .

20
2b.6  27.2 mg of acetyl chioride and a solution of 150 mg of "2be" in
THF are added to a suspension of 16.6 mg of NaH (60% in mineral oil)
in THF at 0°. The mixture is stirred at roem temperature for 16 hours,

25 subjected to conventional work-up, giving 120 mg of "2bf"

0
Yo o
S N N "obf
30
o)\
Cl

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



1

the mxture is stirred at roomtenperature under an N2 atnosphere for 30 16
hours. The m xture is subjected to conventional worKk-up, purifi ed by colum
" chr omat o% &;y (lhexane ethyl acetate = 95:5), giving 1. 2“%6 "2bd" 35 WO
2007/ 057 782006/ 010285 -64- 0 0 NN N=0 O 5 CCHEBH6N10235 5 A
solution of 1.87 g of NHMC in 10 mM-85-water is added to a solution of 1.8
g of "2bd" in 20 mM of nethanol. 1.3 g of iron powder are 10 added, and and
the m xture is boiled under reflux for 3 hours. The m x ture is cool ed,
filtered, subj ect ed to conventlonal wor k- up, giving 900 ng  of "2be" 15 0
\\~ syo otexpperrfyre f @f 0 ppjautes, subjeptes! t@?C@Vﬁgtl@malaz&@Mp @iYiBgi de and a

sol ution oé ]nf;éz frq? "2be" in THE are added to a suspension of 16.6 ng of
NaH (60% i n" m™er 0il) in THE at 00. The mixture is stirred at room

t emper ature for 16 hours, 25 subjected to conventional work-up, giving 120

nmg of "2bf! \W\~ o0 so 2bf'" . 30 cAoNH C 2b.7 10 ml of 20% et hanolic KOH
sol ugi on a',r@e Sellawing sompssindsiass optained analogously to the preparation of
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35 120 ng of "2bf' in 10 m of ethanol at 0. The m xture is stirred at room
WO 2007/ 057092 PCT/ EP2006/ 010285 -65 tenperature for 10 m nutes, subjected
t o convgideearedsor k-up, giving 60 ng of "B2". 5 Thedaheydigseonpounds
are obtai ned anal ogously to the prepg%ati on of "B2" No. Structure Mp. [(;
RT [mn] 10 "B3" 0S4 NO HO-N=ON H 15 C "B4" 20 O0HS 0O O NH
NNC "B5" 'O 256 SHONNO N~ NH 30 C "B6" OH/!'\ SHO ~=0ON

Pharmacological data

Met kinase inhibition
Table 1
Compound ICs0 {enzyme)
No.
AG
NG
10 "A11"
"A12"
"A17"
“A20"
"A29"
"A30"
"A31"
"A33"
"B1"
20 "B2"
B4
BE"

15

b TS SR - - R B B [ i

25 ICs0: 10PM-1uM=A

1uM-10uM =8B
> 10 mM =C

30

35



N-N 35 N WD 2007/ 057092 PCT/ EP2006/ 010285 -66- Phar nmacol ogi cal data Met
ki nase inhibition 5 Table 1 Corrpound | C50 (enzyme) No. "A6" A "AT" A 10

"Al 1" A1TA "A20" A "A29" A 15 "A30" A33" A
TN £y PRI A PR B <L L WAy
=C 30 35 WD 2007/ 057092 PCT/ EP20067 846285 -67 The foll ow ng exarrpl es
relate to nedicanents: 5 Exanple A: Injection vials

The following examples relate to medicaments:

5 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,
lyophilised under sterile conditions and sealed under sterile conditions.

10 Each injection vial contains 5 mg of active ingredient.

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

allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Soiution
20 A solution is prepared from 1 g of an active ingredient of the formula 1,
9.38 g of NaHPO, - 2 H,O, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1| and sterilised by irradiation. This
- solution can be used in the form of eye drops.
Example D: Ointment
500 mg of an active ingredient of the formula | are mixed with 99.5 g of
Vaseline under aseptic conditions.
30
Example E: Tablets
A mixture of 1 kg of active ingredient of the formula |, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of taic and 0.1 kg of magnesium stearate is
35 pressed in a conventionat manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.



A solution of 100 g of an active ingredient of the fornula | and 5 g of

di so- di um hydrogenphosphate in 3 | of bidistilled water is adjusted to pH
6.5  US{RFhod; TQ%drochl oric acid, sterile filtered, tgansi.86dffdsNt 0
injection via | yophi | i sed under sterile conditions ancf seal ed under
sterile condi t| ons. 10 Each i nj ectiof8vial contains 5 ng of active
ingredient. Exanple B: Suppositories A mxture of 20 g of an active
ingredient of the formula | with 100 g of soya 15 lecithin and 1400 g of
cocoa butter is nelted, poured into noulds and allowed to cool. Each
suppository contains 20 ng of active ingredient. Exanple C Solution 20 A
sol uti on ExaRi aa:regri%ﬁgl g of an active ingredient of the formula I,

9. 38 g of NaHZPOM4 20, 28.48 g of Na2HPO4 ' 12 H20 and 0.1 g of

benzal konil abletsres passed MgﬁusmtObEmrspH i @advaubsequenidy peated fadj usted to

ol 6t 1 on e RentRAal rarindl B HRoafind of sFPios8. Bt Rl "Bk ont 500 o

of an actpygthidi @ggent of the fornula | are mxed with 99.5 g of Vaseline
under aseptic conditions. 30 Exanple E. Tablets A mxture of 1 kg of active
i ngredi ent of the forrrula I, 4 kg of lactose, 1.2 kg of potato starch, 0.2

kg of taI and Ioé% gg rragne5| um stearate is 35 pressed in a conventional
nmanner to npi¢ PSHIESsuch a way that each tablet contains 10 ng of

active 'ngf dcbf%tw r%@%?/t%?ﬂ%%n‘%%ﬁé’ i &@toHafd Jejstimel € F:  Dragees
Tablgts are pr essegl\m%a | ogous to ExarrpfeD goang su (s)equet(ﬂ;%?%3 coated in 5 a
convent i opapsutesitea omvmuaonabmam@rmﬁ sadlt aosay thabveach cspaukehcont-al ¢, traga-

canth and suI es 2 kg of active ingredient of the forml a

are int Fag%/ﬁe@g E})h‘%ﬁ?ta’ed pradient.

Example H: Ampoules

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

10 mg of active ingredient.

20

25

30

35



10 capsules in a conventional manner in such a way that each caps
tains 20 ng of the active ingredient. Exanple H Anpoules 15 A so

kg of agid yrhsgs£di ent of the formula | in 60 | of bp@fgbighéG2sanater is

sterile filtered,

transferred into anpoul es, |yophilised under st

conditions and seal ed under sterile™conditions. Each anpoul e cont
of active ingredient.
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1. Corrpounds of the formulal 5 S QB 10RL I R2

ul e con-
lution of 1

erile

ains 10 ng
0285 -69
in which

denotes H, A, Hal, P%{h—@aﬁ SD2A, NO2, NH2, NHA, NAA',
SO2NH2, SO2NHA, SO2NAA' CO\IH2 HA', NACOA', NASQ2A', COCH, CODA
or CN R2 denotes H, A Hal , SO2NH2, SO2NHA, SD2NAA', CONH2, 20
CONAA' , NACOA', NASD2A', COC]—I, CODA or CN, R and R2 together al
met hyl enedi. ox Y onBpoleniy efsthbHEmYIEH2) nR3 or NHCO(CH2) , R3, 25 Q is absent or
denotes linear or branched al kyl ene having 1- 4 C atons, R3 denot

5

10

15

20

25

30

35

in which
R1

R1 !

R2

denotes H, A, Hal, OH, OA, SH, SA, SOA, SOA, NO;,
NHz, NHA, NAA', SO2NH,, SO:NHA, SO:NAA', CONHy,
CONHA, CONAA', NACOA', NASO,A’, COOH, COOA or
CN,

denotes H, A, Hal, SO;NH,, SO;NHA, SO,NAA' CONH_,
CONHA, CONAA', NACOA', NASO,A', COOH, COOA or
CN,

together also denote methylenedioxy,

denotes NHCOO(CH,)nR> or NHCO(CH,),R?,

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

denotes R', Het,

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

denotes A, Hal, OH, OA, SH, 8A, SOA, SOA, NO2, NH3,
NHA, NAA', SO;NH;, SO;NHA, SO;NAA', CONH,
CONHA, CONAA', NACOA', NASO,A', COOH, COOA or
CN,

CONHA,
so denote

es R, Het,



al kyl having 1-6 C atons or cycl oal kyl having 3-8 C atons, 30 each of which
IS unsubstituted or nono-, di-, tri- or tetra- substituted by R4, Ra denotes

A, Hal, \ ésﬂﬁg,o\ISA SOA, SC2A, NO2, NH2, NHA, NA%CE@%%MH%O%%@ NHA

SO2NAA' | HA, CONAA', NACQA', NASQRA',

2007/ 057092 PCT/ EP2006/ 010285 -70 HefOdenotes a mono- or bicyclic saturat ed
or aromatic hetero- cycle having 1 to 4 N, 0 and/or S atons, which may be
unsubstituted or nono-, - or trlsubstltuted by R4, CHO 5 COA, =S, =NH,

=NA and/or =0 rbony n endent | f, one anot her,
denot e unbranclﬂgﬁ1 ‘isﬁrﬁﬁ%‘% d'?"gn?y?AtHﬁY/fa} aiu@ge%oaﬁm t)((fﬁ elRPch 1-7 H
atoms may be repl aced }é:ha\@h%qr@/épN Cﬁénd/@a@%hﬁ.‘iw& R 3-8 C atons
or cycl oal kyl al kyl ene "havi n C atons, Hal denotes F, c, Br or I, m

denotes 0 or 1, 15 n dmwbehthed errz)r‘@r di- oat‘rﬁupahilumwtﬂ c@IHQ usabl e
derivatives, sol vat es I ts, _tayutc and. st er eoi soners, t her eof

i ncl gidi ng m xt ur es theQQéf 'ﬁn_m T iaggl/or %@ﬁ%ﬁ rEgHY9§) accor di ng t o
Aaimlin whighaR deggdemddp %bntl@of%a%thé@&o@%nmchm or  COOH,

and pharmaceutical |y usabl e derivati sol vates, salts, tautomers 25 and
st er eoi soners t her eof brancherﬂalkg| hawngﬂet()&aﬂoem‘ inall ratios. 3.

Conpounds according to (laim.l 10fH2at{)R1smrkrl.5§%e%p a%g%tbeysi: "EPEndRr

Br,
10 cycloalkyl having 3-8 C atoms or
cycloalkylaltkylene having 4-10 C atoms,
Hal denotes F, Cl, Bror |,
m denotes O or 1,
15 n denotes 0, 1, 2 or 3,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
20
2. Compounds according to Claim 1 in which
R’ denotes H, Hal, A, OH, OA, SO,A, CN, NO,, COOA or
COOH,
and pharmaceutically usable derivatives, solvates, salts, tautomers
25 and stereocisomers thereof, including mixtures thereof in all ratios.
3. Compounds according to Claim 1 or 2 in which
R? denotes H or Hal,
30 and pharmaceutically usable derivatives, solvates, salts, tautomers
and sterecisomers thereof, including mixtures thereof in all ratios.
4. Compounds according to one or more of Claims 1-3 in which
35 Het denotes a monocyclic saturated or aromatic heterocycle

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



30 and pharmaceutically usable derivatives, solvates, salts, tautonmers and
stereoi soners thereof, including mxtures thereof in all ratios. 4.
Conmpoundsoag@aissiong to one or nore of Cainms 1-3 in Wacghkpdfoeligdsglenotes a
nonocyclic saturated or aromatic het ?Pcycl e having 1 to 2 N and/or O
atons, which may be unsubsti- tuted or' mono- or disubstituted by A, WO
2007/ 057092 PCT/ EP2006/ 010285 -71 and pharnaceutical |y usabl e derivatives,
solvates, salts, tautomers and stereoisoners thereof, including m xtures

t hereof in all i TSP @elasele -Te [ r of C ains
14 in whi ch GEEphRTecsuRal RERAUSTVARTRL Sales sale RlucReR Y 01 Ty
usabl e deri vatarbsterssitoatesthesedf, cluding onriuses thetest ierailoiatioser s t her eof

including mxtures thereof in all ratios. 10 6. Conpounds according to one
or nore of Clainms 1-5 in which R3 denotes Het or al kyl having 1-6 C atons or

cycl oal kylg have,i = I i IS JLfuted or nono-,
di-,5tri- 5o'r t%?ﬂrr@gﬂﬁggﬁ'?ﬁ@fng @B&@Joﬁgﬂp aalbﬁsagequlr‘?@@‘:*y usabl e
derivatives, sQl vates,dettésCH,aCHICEKFor GHYCELEHRRI soner s t her eof
including mxtures thereof in all ratios. 7. Conmpounds according to one or

more of O ai nsAnd Bharmagautinabousabladesivativeg-solvates. alts ofaukgmers and
phar maceuti cal . j i : - t s and
ot or cof somer o THLHEROSMET KRk o Sy Migines ferfor i AfB5S 75
Conmpounds according to one or nore of Clains 1-7 in which 25 A, A each,
i ndepgndent |y of one another, denote unbranched or branched al kyl having
1-6 C atorfs, i POMRPEAIY asceding toneneray mese of Rilaiged1ynmhigll/ or chl ori ne, and
phar maceuti cal gy usabl ' ' : € S NS, 30 and

R o%n%?%éuiéi?{ngk’gn&% FNiNGUSS © ghfsno% %;fc‘rﬁag{éi‘flo@v

st ereoi soners thereof, 1nc ur es*t here T 9.

Conpounds accordi ng t dn@Bes Qratanise eath Gf WHiBh & dhdubstitiitéd obHatorienot es
pi peridinyl, pyrrolidinyl, norpholin-4-yl, pjperazinyl, 35
1, 3- oxazol i di n-3-yl , idh, & teaasybstituiedityR . pyri ni di nyl ,

15 and pharmaceutically usable derivatives, solvates, salts, tautomers

-

and stereoisomers thereof, including mixtures thereof in all ratios.

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

and pharmaceutically usable derivatives, solvates, salts, tautomers

20

and stereoisomers thereof, inciuding mixtures thereof in all ratios.

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

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

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

radicals may also be mono- or disubstituted by A,



furanyl, thienyl, thiazolyl, indolyl or indazolyl, where the radicals my
al so be nono- or disubstituted by A, WD 2007/ 057092 PCT/ EP2006/ 010285 -72
and phaswmsmbtibseed | y usabl e derivatives, solvates, saptprprioash@igy s and
st ereoi sonmers thereof, including mx?gres thereof in all ratios. 5 10.
Conmpounds according to one or nore 6f “Cains 1-9 in which R denotes H, Hal,
A OH OA SQ2A, CN, NO2, COOA or COOH, R2 denotes Hor Hal, Rl and R2
t oget her al so denote nethyl enedi oxy, 10 B denotes NHCOQ( CH2) nR3 or
NHOOQ( CH2) " R3 andiepncanticdns: u%%)uv&fveﬁ%@ﬁkaltﬁaﬁ%@é@s Het or
al kyl having 1-6 C atoms or cycloal kyl hav- i1ng 3-8 C atons, each of which
i s unsubsti t utaed sieraasayners theredif - including mmxtuerthe[&sztlmallJtrat!bﬂay R4, R4
denotes OH, NH2, NHA or NAA', A A each, independently of one another,
denot e unbranched or branched al kyl having 1-6 C atons, in which 1-5 H
atons 20 @Ry dinpGRMACEELIYinG tara#{eocsr rﬁm@bf eﬁa;mb'enteqﬁmﬁm a monocyclic
sat frated or aronatic het erocycl e having to N and/or 0 atons, which may
be unsubstituR'ted or denotes by Hal, dyi6H | OAL S&Dg@\yON Mab, Gevres F, C, Br or
I, 25 mdenotes O orch Hdenot es 0, 1, 2 or 3, and pharnaceuti caIIy usabl e
derivatives, solvates Q tautonmers and stereoisoners thereof,
i ncl udi ng m xtg#res th@éﬁﬁ{eslpilo@“a]ratl 0os. 30 11. Conpounds according to
Claim1, sel ect ed fromthe group '35 WD 2007/057092 PCT/ EP2006/ 010285 -73
R' and R* together also denote methylenedioxy,
10

B denotes NHCOO(CH,),R> or NHCO(CH,),R>,
Q denotes CH,, CH(CH3;) or CH(CH.CHj3),
R® denotes Het or alkyl having 1-6 C atoms or cycloalkyi hav-
ing 3-8 C atoms, each of which is unsubstituted or mono-,
15 di-, tri- or tetrasubstituted by R*,
R* denotes OH, NHy, 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
20 may be replaced by F and/or chiorine,
Het denotes a monocyclic saturated or aromatic heterocycle
having 1 to 2 N and/or O atoms, which may be unsubstitu-
ted or mono- or disubstituted by A,
Hal denotes F, CI, Brorl,
25 m denotes 0 or 1,
n denotes 0, 1, 2 or 3,
and pharmaceutically usable derivatives, solvates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.
30

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

35
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PCT/ EP2006/ 010285 -81 "8T H N CS O~p NH NNS5 "138" / \ SHp >= ON

10 HN \ ' F'N\ QH FF NN 15 - NH and p C ' |y usabl e
deri vat i"’(fé%o,%%gflogzat es, salts, tautomers 20 and stere%&ég%éﬁé“toﬁ eof,
including mixtures thereof in all ra®iles. 12. Process for the preparation of
conpounds of the fornmula | according to Clainms 1-11 and pharmaceutically

usabl e derivatives, salts, sol-
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and pharmaceutically usable derivatives, solvates, salts, tautomers

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

12. Process for the preparation of compounds of the formula | according
to Claims 1-11 and pharmaceutically usable derivatives, salts, sol-

vates, tautomers and stereoisomers thereof, characterised in that a

25
compound of the formula 1a
-S 0O
yye!
B
30 >~ _N
N Q
R? la
R2
in which
35

B denotes NH-,

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



25 vates, tautoners and stereoisoners thereof, characterised in that a
conpound of the formulala S O)m30iN~-QB R la R2 in which 35 B

denot es Bgl 0 and R1, R2 and Q have the neani ngs indicated in Clg%m 1, W
f the

2007/ 05 YOOPOBEPEP2006/ 010285 -82 is converted into B EEHIEUNY

formula | in which B denotes NHCOO8P2)nR3, 5 by reacting a conpound of the
formula la with a coupling reagent selected fromthe group a) isoproylidene
chl oroformate, b) p-nitrophenyl chloroformate, 10 c) di phosgene, d)

tri phosgene, and a conpound of the formula Il 15 HOCH2)nR3 Il in which n
and R3 have the neanings indicated in Claiml1, 20 and/or a base or acid of

the formula | :d rg%rg% r: i fop ] t Medi canents conpri sing
at | east one (':sl'o"rs'r%oun ﬁdbﬁfﬂgewpqnﬁﬁa&lth%g@@éém [ T;tgh to Claim1-11 and/or
phar maceuti caB y usdbhateddﬂﬁmﬁl@(‘(mz)nRasal ts, solvates, tautoners and

stereoi sonmers thereof, including mx- tures thereof in all ratios, and
optisonal Iy excipients and/or adjuvants. 30 14. Use of conpounds according to

Caim1l-11 by reacting a compound of the formula la with a coupling reagent
selected from the group
a) isoproylidene chloroformate,
b) p-nitrophenyl chloroformate,
10 ¢) diphosgene,

d) triphosgene,

and a compound of the formula |
15
HO(CH.).R® Il

in which n and R® have the meanings indicated in Claim 1,
20
and/or

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

13. Medicaments comprising at least one compound of the formula | ac-
25 cording to Claim 1-11 and/or pharmaceutically usable derivatives,
salts, solvates, tautomers and stereocisomers thereof, including mix-

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

30 14. Use of compounds according to Claim 1-11

and pharmaceutically usable derivatives, salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or moduiation of kinase signal

35
transduction plays a role.



and pharmaceutically usabl e derivatives, salts, solvates, tautonmers and
stereoi soners thereof, including mxtures thereof in all ratios, for the
preparation of a medicanent for the treatnment of diseases in 35 which the
inhibition, reqgul ati on and/ or nodul ati on of kinase signal transduction

pl ays aMbARTONR922007/ 057092 PCT/ EP2006/ 010285 - 83 1S T/RRE0GUATRSi ng t o

Cl aim 14 of conpounds according to CB3i-m 1-11, and pharmaceutically usable
derivatives, solvates and stereoisoners thereof, including m xtures thereof
inall ratios, 5 for the preparation of a nedicanment for the treatnent of

di seases which are influenced by inhibition of tyrosine kinases by the com
pounds acdér dMUsg aceowdiag te ¢laim 1 efcmoaadémpﬁ@mmt@@rm 4%or the

P aenced by piaPEpARERKak S an kit e s g R RaReani " o G i m
1-11. 17. Usetteedt, tHonadihg nbikeures fHereof ikGall rdffiese t he di sease to be treated
is a 15 solid tumour. 18. Use accordiqr;%fto Claim17, where the solid tunour

ori gi nates frfmhthe peeparatipn of atrnadigagment fertbedwmaiment obgdisenses um t he

bl adder, the S h, t ki dne a nd_neck., t oesophagus, the
cervix, the tﬂ@ﬁ?c& %%n"ﬁﬁléeri“fﬁ%g%)f |fﬁ‘3?’¥‘§'h8?f%r€§ﬁg kﬁ?@eﬁé‘l ,e‘?ﬁ@' prostate, the
uro- genital ngﬁ@s at&srdIngelkir 1sy$tem the stomach, the larynx and/or the
| ung. 25 19. e according to Claim17, where the solid tunour originates

from the group nonocytic | eukaem a, |ung adenocarci noma, small-cell |ung
carci nona p reati neer. o) stomas..and breast carci.- noma. 30 20.
e 1accor39ng@5§aafsérqiv&i@?ﬁfmmﬁiwﬁh?a@eﬂ@aﬂma&m sAERE D5 om i he ar oup
of I'ting adenog®y eamiEht of ARldaseshithage muehaédreg,inmamnnt‘df%ic cancer,

gl i obl astomas, col on carci noma and breast carci 35 noma.
kinase by the compounds according to Claim 1-11.

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

15 solid tumour.

18. Use according to Claim 17, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the

20 stomach, the kidneys, of head and neck, the cesophagus, the cervix,

the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the
iung.

25 19. Use according to Claim 17, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glicblastomas and breast carci-
noma.

30

20. Use according to Claim 18, where the solid tumour coriginates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

35 noma.



WD 2007/ 057092 PCT/ EP2006/ 010285 -84 21. Use according to Caim15 or 16,
where the disease to be treated is a tunmour of the blood and i nmune system
5 22. Use according to Claim2l1, where the tunour originates fromthe group
of acut svoryebosed eukaem a, chronic nyel oi d | eukaem apceerit@sologsgphat i c

| eukaem a and/ or chronic |ynphatic I_guk_aem’ a. 23. Medicanents conprising at

| east one conpound of the formula | ac- 10 cording to one or nore of Cains
1 to 11, and/or pharmaceutically wusable derivatives, solvates and

stereoi sonmers thereof, including mxtures thereof in all ratios, and at

| east one Jhur LRl adBRAliRg B TiainRe5ior a6, WHePd iRhlisehSe 49 beIfdatbliid h consi sting
of separate packs of (a) an effective anount of a conpound of the fornula I
accordi ng totwneuoef thertdood agtammsurie system, and/ or pharnmaceutical ly usabl e
20 derivatives, solvates, salts and stereoisonmers thereof, including mx-
tures thereof in all ratios, and (b) an effective anount of a further

mdiscanent22€ic‘ljs\éeadd&»@diﬁ6ito &im 22>whéfe th&tumour originates from the

group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

23. Medicaments comprising at least one compound of the formula | ac-
10 cording to one or more of Claims 1 to 11, and/or pharmaceutically
usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament
active ingredient.
15
24, Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula 1 according
to one or more of Claims 1 to 11, and/or pharmaceutically usable
20 derivatives, solvates, salts and sterecisomers thereof, including mix-
fures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.
25

30

35



