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3, 6- D hydro-2-oxo0-6H-1, 3, 4-t hi adi azi ne derivatives 5BACKGROUND OF THE
| NVENTI ON The invention had the object of finding novel conpounds
havi ng val uabl e properties, in particular those which can be used for
the preparation of nmed icanments. 10 The present invention relates to
conmpounds use of conpounds in which the inhiBit]

regul ati ona\gﬁ&ﬁ&/{%@g‘aul ation of signal transduction by E?’hggg@f’ﬁloﬁ“
particul ar tyrosine kinases and/or seririlefthreonine kinases, plays a
role, furthernore to pharnmaceutical conpositions which conprise

15t hese conpounds, and to the use of the conmpounds for the treatnent
of ki nase-induced di I i nvention
relates to conpounds%gﬁgﬁﬁgd't'%z dl%ee%f%%gwhgilf# ;‘.IP’S J%?ﬁw the

i nhibition, regulation and/or nodul ati on of S|gnal 20t ransducti on by
Met kinase plays a role. One of the principal nmechani sns by which
cellular regulation is effected is through the transduction of

extracel | ul aIBACHGROUND OFSTHRENVENTIONE that 25in turn nodul ate
bi ocher cal pat hways within the cell. Protein phosphoryl- ation

represents O eCAvERRPNadMNCob ééttdfqmalan#@(el éb:ﬁﬂ@hﬁd@h&wﬁg QBRERIL

fromnol ecule to nol ecul e resultl ng finally in a cellular Tesponse.
These si gnal W?%ﬁiﬁ@%dﬂlpéﬁ[%dh@l%wblc@ aeingee ysectquithe peeparation okn
overlap, as iS5 gg& fromthe existence of many protein kinases as
wel | as phosphat a- ses. Phosphoryl ation of proteins occurs
predom ntIy at serine, threonine or tyrosi ne residues, and prot ein

klnases ave_t herefore be n cl Sp cificit

Shosphor y1 at TOR Appeht vanioodpRRsy (o raramunobanRa8S wee ahybodianads
ki nases. Si ngewhPIAL MinibiEbh Or@guméﬁ%mdﬁsruﬁbwaﬁ&véf Qgﬁﬁﬁtﬁaﬁws%@wréﬁ“ n
cells and S|nce cel lul ar phenotypes are largely influenced by th

activity of br&@sgat R GUI@HY[@'%WH@«?@Q gngfer sennafthreening kmmﬁér of
ot e at i but BBYs 4 i adhire 19 BhARERl eaFoam it Hfighdorfieases

are atgﬁ e to éither err AR

mut at i ofs i nthase cophpauidsy an@mqnﬂmemﬂe;oﬁhelaonmmdafmaktkestreatment of
Consequent |y bl.e attention has been devoted to the
char act eri - km%ggﬁﬁcﬁj A c!lseases.

In particular, 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 piays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
25 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which infracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-
30 ses, Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serinefthreonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process
35 within celis and since cellular phenotypes are largely influenced by the

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



5sation of these proteins and conpounds that are able to nodul ate
their activity (for a review see: Wi nstein-Qppenheiner et al.
Pharma. & Therap., 2000, 88, 229-279). The role of the receptor
tyrosi ne ki nase Met in human oncogenesis and 10t he possibility of

i nhibition of HG (hepatocyte growth factor)dependent Met activation
are descriwedotwsmezBerthou et al. in Oncogene, Vol. 2Bcr/be008d10286
pages 5387-5393 (2004). The inhibitor SU11274 described therein, a
pyrrol e-i ndol i ne conpound, is potentially suitable for conbatlng
cancer. 15Anot her Met kinase inhibitor for cancer therapy is
described by J.G Christensen et al. in Cancer Res. 2003, 63(21),

7345-55. A fstatdse!nd/wmsémsl@remtabumbidﬂd@Jthefrabe:ranb@dtivagonancer is
reported by Hov et al. in Cinical Cancer Reseﬁ%ch Vol .
6686- 6694 ( 2GHFonattatRnsIANS Nabeptllapepraponelis phipRse 8@?‘? Sive, is

di rect ed agaCBﬁéec}dé%tN@E%r{sﬁié‘?%le%tténﬂ@& has beb® dbUstALH RS BhaRet ed
therein that HG- make a considerable contribution to the

mal i gnl;a\nt pretiesofdhesapioteins fod sempousds et arg able Tasmoﬂildiﬁ’feet)b&tfpl e,

g;lafz: ]PI cal | yAﬁRFﬁY Q%?mg%%m a%gﬁ\é&naﬁ%ﬁggé%rﬂ'ﬁggg#gggF%r ans%luctl on by

tyrosi ne ki nfiseapa2d00r 88,&229279). t hr eoni ne ki nases, in particul ar Mt
ki nase, is therefore desirable and an aimof the present invention.
30 It has been found that the conpounds according to the invention

and salts thegepile Bﬁﬁ% %%é%@kéﬁﬁé%d%é%&%'h@ﬁi% ﬁ?éﬁé&%'a@ﬁ whi | e
being ygl!l tolerated 071057093PCT1EP20061010

conposi t i onsthetrosribdignpf li‘lbbl’ltqme@é‘i(ﬁfirfb@mﬁiﬁ@yte@Wwaﬁt%)@éi@@@@eﬁ‘for t he
use thereof far ’ﬂét%tl&ﬁ &3 BBkl tyES Igé ot aﬂd*ﬂc(? 0,%?‘52?{8? Ang,

conpl ai nts, stch as angl 6genesi's, cance anour rowt h
and’ 5propaga31 quagearSBGﬂﬁ%Gl(éﬂM) g heonlmbﬁmr Sl se28kdesasibed tlaerem a

B e e S n Y B S B

fibrosys, glwwi m&enﬁas@ irﬂnbnfw%mﬁ@éﬁﬂf@émﬂ@ dd%%ﬁbé@ﬁys G.
r est enosi S, wound heal i ng trans% ant rej ection, net abol i c di seases

and di seasesClystengen ﬂ*rﬁ]n'@ @3naes esl@@@%cﬁ%%ibﬁm di seases,
ot o, AR BRSSOl AR LRERIS 60 by
H. Hovetal in Clmlcal 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
alm of the present invention.
30
1t has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-
erated.
35
The present invention specifically relates to compounds of the formula |

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



Solid tunmours, in particular fast-growi ng tunours, can be treated

wi th Met 15kinase inhibitors. These solid tunours include nonocytic

| eukaem a, brain, urogenital, |ynphatic system stonach, |aryngeal
and lung carcinoma, including |ung adenocarcinoma and small-cell |ung
carcinoma. 20The present invention is directed to processes for the
regul ation,ywBBgdledseesi 0N or inhibition of Met kinase fopciR®2006/010286
prevention and/or treatnent of diseases jn connection wth

unregul ated or disturbed Met kinase actiwity. In particular, the
conpounds of the formula | can al so be enployed in the treatnent of
certai n_forms of cancer. The conpounds of the formula | can _

25f ur t her nor eph@ymyissadtidria wamieN cempaidd ithdstecdhpSum, 8hd b préddsses forl N
certain existing cancer chenotherapi es, and/or can be used to restore
t he ef ficacy tbe usertbeiosf &orithe tnegiroamicafiViednachinduped sisgages and com-

r adi ot her api 30 f r e be
uaed for ¢ he fanfasHon S HRRIAReR, botfos YR e, HSif'rel

expr essé on ofpriveagdiiomaseeribsclamddist bonlar tiseyseas, suphntiage-iadliyedui t abl e
for use’in diagngstic nethods for .diseases in,connection with,

nt equl at ed RGH: SFGRIPTARAN P RIRAI ZEeV e arigon g diabelic fetino-
2007/ 057093P%§8m%%§@i5eaée5, AR SIAEFObEE Mbrbsist BBmM&MROT | on
are administered to a patient having a hyperproliferative disease,
for exanpl e th@PhFHS.HIQUredeaRNCIBIBWPRONAYS rregisdesisnweHRtRealng, trans-
associ ated w If; ' j LN Dl | ant
T oot i or Pl HPSIRTREREOIEHRERS Bhd AR3Gker Bt ind SHRER

pr esent “conpaiswdsutairemsinetdedases peirrhosiphdibbetes andrdisdssespd dbe blood

pur poses. As used herein, the term"tr ment! is used to refer to
bot h prevent ‘6R°DP: %F’% mﬁﬁ’tﬁ‘ R'eé%eﬁg %‘Fé H?ee[ﬁ@%l‘&?'ﬁa’aé%ndi tions.
The prevention of proliferation is achieved by adm nistration of the
conpounds according to the 10 invention prior to the devel opnent of
overt di seas®Olifldpmekesny Battisulsy S rowing tymeursh can heltreaied withy Mobnt
netastati c g P T s Mo i ! L I QV | ar
sur gor 3 ? ot o PR inbeS, FHos SbRNm a8 SRANAE ol e R RY BRt. Tt
of ongoi ng dusesgendtal, iymphaim $ystemgstomachplaoyngeg! ahe [Unbbcdremiboe, in-

synptons of the.patient. The host or  pati.ent can belong to any
mamal i an spggﬁdggg?]upgngﬂgﬁ%rppoy$??%§%ll§°§®éV'&?arﬁﬁ'ﬂﬂf‘%t‘:uI arly
humans; rodents, including mce, rats and 20hansters; rabbits;
horses, cows, dogs, cats, etc¢. Animal nodels are of in- terest for

exper i pgnt al TNAPESSSTHARYEION inbestar g PEoesaes fardhe reatdatipmmenuianan
di sease. 'Theusiae fiibiibh of MePkinBsB30i! the Bréleri®h'ardfoyFERIMIRD bf et 1

t he conpounds 25 accor to the invention can eterm ne y in
vitro tests.edsgs naddnnection with wneegiflatederaidtlrbies Mehkinaszl aciivity. b

conpound accQrdi to t inventi.on at varjous concentratiqns, for a
peri odi ne of 8 %ﬁ'ﬁg%mtﬁgﬁ%oﬁ%ﬁﬁioé&%ﬁ)rmbﬁﬂ W%H@ea%'fl‘)@geﬁ&mes to
i nduce cel | tteatntieritrof icertaintfolhé offt@nddri The comipalihdls 3PRRE f6RANI AR
one hopp and (I)_pe week, In vitro testing can be carried out using

cultivated cUrinermpEmbea Uses $ pravige,peditive,ar Snesgistie effeats i AAMARNG
after the treatfmntaic? &e%tﬁ&ﬁﬁfg%ﬁ??qu?cgﬁss USBHE S HEREMD! difc Y

t he specific conpound used, the spec
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. [n 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 compeounds according tg the invention have an

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



35 disease, the patient status, etc. A therapeutic dose is typically
sufficient considerably to reduce the undesired cell population in
the target tissue while the viability of the patient is naintained.
The treatnent is generally WD 2007/ 057093PCT/ EP2006/ 010286 - 5 -
continued until a considerable reduction has occurred, for exanple an
at | east aydgprpid¥hsseduction in the cell burden, and ngy R%tﬁ%ﬂﬁbﬂ#ed
unti | essentlaPIy no nore undesired cells are detected In tﬁ body

For identification of a signal transductfon pathway and for detectlon
of interactions between various signal transduction pathways, various
scientists have devel oped suitable nodels or nodel systens, for

exanpl e cel | péHrlids}Jé&dl‘@iﬁQ'ﬁ ﬂ(é Plﬂieﬁ?m#eeadfmﬁ?dt@reﬁtto@ patichVRSYind 207
16, 2783-93) and 10 nodéls of transgenic animals (for exanple Wite
et al., Oncobwerspraiifmativediseassdorexanpleroinhipittupewrgrowt itoredifce

certain stag I ~
Compounds. coBbe R 8580 Rked AR ERRRETRIEAE ot M 19 Srprans

exanpl e St epplansregécian. or fdiuwsibgicaktddmdge dﬁ@&lﬁ)tlsﬁﬁﬂmpaﬁ eﬂ:51'ﬁé)3re-The
conmpounds according to the ing’?ﬂatl on ca al so be .used..as re- nts

for testing PO AREREU ﬁé‘P”?rPB Wagliq ¢'d empgrqqeeén fral s

and/or cell gudd Hél%m""?ﬁ'@iérrrp“‘tréa'i‘rnbﬁﬁ i€ LiseH ﬁﬁﬂeféi"té%‘ﬂ??r dRRtbABEHISL N
this application. 20 Measurement of the kinase activi is a

t echni que wheases andiseatmeid i prevexisting eeraitionsk iT| hee:meventmeofa:fohf-
Ge t est
e syper SRR TR B SR A o bl pERG G

FEBS L 1&96nt|0’39;9|;10r3:o thadese3A3=BB88) omrt tﬁlh&m%mexajmble Mo prevent
25prote|n {e des ed in the Ilterat & g n%:h
Canpos- Gonzal&A™® 9 W”@%ﬁr@?"e'ﬁtrmemﬁ cg @@tf lninshypstepgaisase7,

page 14535). scﬁ%teahﬁtn staaiovhssar Qigely, léicnﬂﬂérﬂaﬂbélp'%rc%mp(tﬂfdo@.tb?e
assay systens are avail- 30able. In scintillation proximty assay

(Sorg et al.Yysed fopfheireapiant of anosiveskisaasgs bystabilismg enimypviagdhe
flashplbate a hosphoryl ati on of a protein or
pepti dggas SléJ' ra%@ﬁséﬁbgﬁ%éél{%ngeasured In the presence of an
i nhi bitory conmpound, a decreased radloactlve signal, or 35none at

I'l, is det F th I
rescence ?eiﬁf\%ﬁegﬂ Ry b heod Y AR el Sp et e et =
pol ari - &%afdﬁ%%oﬁah@m@m&d&@%der@s -ingladihg rim(:EH)ats and
technol ogi es, are suitable as assay nmethods (Sills et al. of

Bi onol egul ar hagpgieesiralpits: hgpses; gaws,1dngs, cats, ete. Animal models are of in-
terest for experimental investigations, providing a model for treatment of

human disease.

The susceptibility of a particular cell to treatment with the compounds
25 according to the invention can be determined by in vitro tests. Typically, a
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 celis remaining

after the treatment are then counted.

The dose varies depending on the specific compound used, the specific
35 disease, the patient status, efc. A therabeutic dose is typieally sufficient

considerably to reduce the undesired cell population in the farget tissue

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



O her non-radi oactive ELI SA assay nethods use specific phospho-anti -
5 bodi es (phospho-ABs). The phospho- AB bi nds only the phosphoryl ated
substrate. This binding can be detected by chem | um nescence using a
second peroxi dase-conj ugated anti-sheep anti body (Ross et al., 2002,
Bi ochem J.). 10 There are many di seases associated with deregul ati on
of cellular, proljf tion and cell death (apoptosis). The ond| I op
of int erestwgﬁg‘}’)@aigg?but are not limted to, the fol | ow® %EPWQ}OIGZSGS
conpounds according to the invention ar€suitable for the treatnent

of various conditions where there is proliferation 15 and/or

m gration of snooth nuscle cells and/or inflammtory cells into the

ntimal | ayer . glin N SAREL noh AU BHEE REE bELEde P800, Ll g Shough

t hat vessel, b exanple in € case o

Cccl usi ve gr dbastvaisetbef, tidvetise in m‘e csﬂtl:ﬁ.rrééﬁ an‘dcﬂnugiﬂ:e continued untll
at heroscl erosi s, onary vascul ar | sea er graf I ng, vein
graft st enosi%s,seﬁg?li BARARRired 6%' cﬁe?g ‘%é’h@'@il%o ¥restenosi s

after angioplasty or stent placenent, and the like. PRIOR ART 25
Ot her thi adi azi nones are described in WD 03/ 037349.
4, 5- di hydr opyreiiégrdiicaten eﬁaﬁmahgaam:maaa&memd frdigtection of

03/ 079973 A2 d

ki nase i nhi bll?tg}'asctﬁorqs%é&é)%ﬁ Q%i%%giﬁ“ t15% Fj ra‘(g)?%.' é) %ﬁgﬁge %@Ps\f’gﬁr\/es
g(r) 87}( 88\9’892; éi_?FEr;d;vﬁ)arys\&aImpég%mnaMs nfodeds M@neaé HE%Iwﬁs /;E'Ear exé/l\iﬂ_?_le cell

i nventi on relCHtHE ?1838(% Fﬁ? Kth E%%j“go‘s']g N%T 2% gﬁ M ch
R denot®¥s H, rﬁ@dél@bftr%géﬁ?c R aSthaiSfior %pmnewpa DiRog it 204 |

SO2NH2, SO2 NHA, _SO2NAA
20, 7064-7072). For the determination of certain stages in the signal trans-

duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351, 95-
15 108). The compounds according to the invention can also be used as re-
agents for testing kinase-dependent signal fransduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mﬁentioned in this
application.
20 »
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Bicl. 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, 11-18) and flashplate assay, the radioactive phos-
phorylation of a protein or peptide as substrate with yATP is measured. In
the presence of an inhibitory compound, a decreased radioactive signal, or
35 none at all, is detectable. Furthermore, homogeneous time-resolved fluo-

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



15CONAA" , NACQA', NASQ2A', COOH, COQA or CN, R2denotes H, A, Hal,
SO2NH2, SO2NHA, SO2NAA', CONH2, GONNA, CONAA', NACOA',
NASO2N, COOH, COOA or CN, RI and R2 together also denote

met hyl enedi oxy, B 20is absent, denotes NHCOCONH( CH2) nR3,
NHCOCONA( CH2) nR3, NHCOCOQ( CH2) nR3, OCONH( CH2) , R3, OCONA( CH2) nR3,

NHOONH( CH2 -1 (CH2) nR3, N(CH2) nR3,  CONH( CH2
SC2NH( g:Hz) W?@@mz%m) NH802§C|—|2)R3 or NAS(()Z(C%—| RS 2006010286

absent or denotes al kyl ene having 1-4 atons, R3denotes R, Het or
al kyl having 1-6 C atonms or cycl oal kyl having 3-8 C atons, each of
whi ch is unsubstituted or nono-, di-, tri- or tetrasubstituted by

30R4, R4deno - ‘
NAA . SOP NHz,Esg%gﬁwg'é@N%%ag%E%Gd%% @%ﬁ}ﬁdg %&8@#’] NF@OZAl
COOK COOA or Binpoldetlae Botasping, 2008, 191-2b#cycl i ¢ saturated heterocycle

having 1 to 4 35 N, 0 and/or S atons, which may be unsubstituted or
mono-, di- WU‘IQIOG)CW CBifCmiPe ELEPA @G6AY IELasls B spedifid phiephotanted by

R eombieoe Yo A e T e BRSPS

having 1-10 €ubsteate, ThisibindiMy cén be detbcié® by chenilbdinsiekbace dsiby aF c
Zn%OE E{ Ongggzlx?ncl kgroxad%\s/éajc]: nj?f:ggte% gr%tggﬁeeoprant %ld?/z%klésls %‘lt Q/I ene haVI ng
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 treaiment 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, resuiting in restricted blood flow through that ves-
sel, for example in the case of neocintimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease afier 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 EP1411046 A1
Pyrrole-indoline derivatives are known as Met kinase inhibitors from
WO 02/096361 A2.

35



Hal denotes F, Cd, Br or |, 10denotes O, 1, 2 or 3, and
pharmaceutical |y usabl e derivatives, solvates, salts, tautonmers and
stereoi soners thereof, including mxtures thereof in all ratios. 15
The invention also relates to the optically active forns
(stereoisoners), the enantioners, the racemates, the diastereoners
and the hydpffe7@hssol vates of these corrpounds The t &5 BhyAh 636
of the conpounds 1s taken to nean adductions of inert soI vent

nol ecul es onto the compounds whi ch 20f ot fir owi ng to their rnutual
attractive force. solvates are, for exanple, nono- or dihydrates or
al koxi des. The term pharmaceutically usable derivatives is taken to
mean, for exagpﬂmAﬁqeoﬁamE IRVENISOREMPoUNnds according to the
invention and al so so-called prodrug conmpounds. 25The term prodrug
derivatives is taken to nean conpounds of the formnul a | which have

or "ol | gopept | 108 rRRAan eRese PARTHGs SR e The Or ganism Lo

formt h§ ef fective conpounds according to the invention. 30These al so
i ncl ude™ bi odegr adabl e pol ynmer derivati v§s ofot he conpounds accordi ng

to the invention, as described, for exs i J. Pharm 115
61-67 (1995). WD 2007/ 057093PCT/ EP206/0 0286 - i mal or hunman

a biological or nedical response ] |shhp desired, for
exanpl e, by a researcher or,.phh I% addition, the
expression 'therapeuticall y*effectilve anount” denotes an 5ahount

whi ch, npared with a corresponding subject who has not re- ceived

this anbunt, has the followi ng cons¥quence: inproved treatnent,
heal i ng, pr eventign or elinination of a disease, syndrone, condition,
conpl ai nt, di’8 or side-effects or also the reduction in the

advance of apmf sease depefddl 3] AL HAL OH,S9A JSH; SAOSRRA, RO NOL'NH,,
"therapeutically effecti ve amunt® al'so enconpasses the anolnts which

are effective for i n&HPANAY, r&QzNi‘lz, SReBIHA, MAfGQNHn@ONHA The
i nventi al so rel at NRAt IN&\ W@m .u& leCbEft\ &P unds of the
ures'o

15formula I, for exa e m’X ereorrers or exanpl e
inthe ratioR%1, 1: aenmesH1A4Ha|1sa2NH2;Leozmmzsosommmowghese

are particularly pretegghhy HRXAKS RADASNARSIA WBOH SOHROSER:

R' and R? together also denote methylenedioxy,

B is absent, denotes NHCOCONH{CH,),R?,
NHCOCONA(CH,):R®, NHCOCOO(CH;),R?, OCONH(CH,).R?,
OCONA(CH,),R®?, NHCONH(CH2)nR?, NACONH(CH.).R?,
N{CH2)sR®, CONH(CH),R®, SONH(CH2),R®, SO,NA(CH,),R?,
NHSO2(CH2),R® or NASO»(CH;),R®

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

R® denotes R‘I Het or

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

20

25

of which is unsubstltuted or mono-, di-, tri- or tetrasubstituted by
30 R,
R? denctes A, Hal, OH, OA, SH, SA, SOA, SOzA, NO,, NHz, NHA,
NAA', SOz2NH2, SOzNHA, SO;NAA!, CONH,, CONHA, CONAA,
NACOA', NASO.A', COOH, COOA or CN,
Het denotes a mono- or bicyclic saturated heterocycle having 1 to 4

35
N, O and/or S atoms, which may be unsubstituted or mono-, di-



20The invention relates to the conpounds of the fornula | and salts
thereof and to a process for the preparation of conpounds of the
formula | according to Clains 1-11 and pharmaceutically usabl e
derivatives, salts, solvates and stereoi somers thereof, characterised

in that a) a conpound of the fornula la 25 i n which denotes NH2,
35and R1, RZ% sidesihdiave the neani ngs i ndi cated in C ai Bekyep2¥¥oro2s6
2007/ 057093PCT/ EP2006/ 010286 - 10 - éonverted I nto a conpound of
the formula I in which denotes NHCC]\IH( 12) nR3, 5by reacting a

conpound of the fornmula la with a coupling reagent selected fromthe
group a) isoproyfidene chloroformate, b) p-nitrophenyl chlorofornate,

c) diphosgene, 10d) bfﬂr@b@ﬁﬂ@t@@ bm‘ﬂ cHooopauad, eNH, RNA ahgidrad |
151 -12N(CH2)"R31l in which n and have' the neanings indicated in

daimi1, (carbonyl oxygen)
A, A each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F, Ci and/or Br,
cycloalkyl having 3-8 C atoms or
cycloalkylalkylene having 4-10 C atoms,
Hal denotes F, CI, Brorl, |
0 g denotes 0, 1, 2 or 3,
and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios.

15 The invention also relates to the optically active forms (sterecisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvaies of the compounds is faken
to mean adductions of inert solvent molecules onto the compounds which
20 form owing to their mutuatl attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.
The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
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, alky! or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.
30 These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995),

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

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



200 b) a compound of the fornula la is acylated or sulfonyl ated

and/ or 25a base or acid of the fornula | is converted into one of its
salts. Above and below, the radicals Rl1, R2, Q and B have the

meani ngs indicated for the formula I, unless expressly stated
otherwise. 30 A or A denotes alkyl, is unbranched (linear) or
branched, agp@ M@Rstees2, 3. 4 5, 6, 7, 8, 9 or 10 C at OfFrMonsi026
preferably denotes net hyl , furthernore ethyl propyl, isopropy

butyl, isobutyl, sec- butyI or tert- buty1 -furthernore al so pentyl

1-, 2. or 3-n'ethyl butyl, 1 1 - 1,2- or 2,2-dinethyl propyl, 1- 35

et byl propyl, hexyl, 1-, , 3- or 4-net hyI pentyl, 1,1-, 1,2-, 1,3- ,

2,2- , 2,3- Y;

L eyl n ne?%“"?"a?f%ﬁb”ﬁ*a, ‘fée?ﬁ‘?ﬂmf by e 3oyt 8585
11 - nethyl pr%mﬁfforlemnmleobyar@@rclnerrm’tmspmpyl furthernore
Dreferabl . AR s chEpRERTHIEA rgfh YR RS Bl os an
pref er Iy nmmgtimt \ehtbm comp@mjlw;th aeprregysndify sibject wBdHa¥ Ihot re-

sec- butyl, tert ;t}ﬁ/ pent G% g trifluoromethyl,
pentafluoroetq’%?‘fe‘g SlaTOE”E%r’"FIt ?‘ﬁ V4 CONSPFAMBRPKY| preferably
denot es cycl 5@@)@ SXB gCY ﬁﬁ{g}t I B
cycl oheptyl . Rt Q/cldoterll kylﬂﬁ’lﬁél/éehrqe pré\? era F}elé{giﬁg @2%& dictase, syn

cyc: oEr op?/l rr?irﬁme cepditiongompleintydisorder olpﬁdeﬂ;a“ffeets]tgﬂ alzcl) thedredutct!on
cycl ohexyl me eferably denotes a
nonocyclq ¢ sa@ﬁ%gaﬁ %Q@%{aggh%m%m&m{@gér I’r15and/ or 0 atons,
whi ch ble Trimmel pre?SIdn ﬁllhbﬁpdumal@/ @%oﬁvagﬁm{nt”:@sé @@Fb@pﬁhsé@(ﬁl@e n).
Het particul ar refera enot erjdin rrolidip

nmor pE\oI i n-4- g‘ﬂ'ﬁ ﬂ’ﬁy ¢ @tlgegordggp EAgINg- @¥V'Pl B%vs'ﬂlpa%b%netlw
where the radi cal s may 20al so be nono- or disubstituted by A Rl

preferably denotes Hal, OH or CN, in particular O or OH very
particul arly Tlqueéfvéo%tmryalao zlates to the use of mixtures of the compounds of the

15 formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

The invention relates to the compounds of the formula [ and salts thereof

20

and to a process for the preparation of compounds of the formula | accord-

ing to Claims 1-11 and pharinaceutical!y usable derivatives, salts, solvates

and stereocisomers thereof, characterised in that

a) acompound of the formula la
25

B
x N @
» N“ Q@
30 | la
R2
in wﬁich
B denotes NHa,

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



R2 preferably denotes H or Hal, particularly preferably H 25 B
preferably denotes NHCOOONH( CH2) nR3, NHCO00Q( CH2) nR3 , NHCONH( CH2) nR3
or NHS02(CH2)nR3. The radical Bis preferably in the neta-position to
Q 30 WD 2007/057093PCT/ EP2006/ 010286 - 12 - R3 particularly
preferably denotes H 2-hydroxyethyl, 2-hydroxypropyl, pyrrolidinyl,

N-met hyl py{icPlobfdshys, nor pholin-4-yl, 3 (N, N-di et hyl amipp@)pp28tsRRitks
3- (N, N-di met hyl am no) propyl, nethyl, yl or propyl. 5 R4 preferably

denotes OH, am no, nethylam no, dinet hQ am no, ethyl-am no or
di et hyl am no. Hal preferably denotes F, CI or Br, but also I,
particularly preferably F or . 10Thr oughout the invention, all

radi cal s whi ghe@feHEd O é&ﬁﬁo%@ftﬁ&%o%lhqlﬂﬂ%%' or di fferent
i.e. are independent of one another. he conpounds of the for mul a

| may have obe or denatee NHGONEGH)eR" ,and can therefore occur in

vari ous stereoisoneric forns. The fornula .l enconil5passes all these
forms. Accordingly, the invention relates, in particular, to the
conpou g)ds of by headtiograut@mpoiind vhiheffoatulhdastithaneowdlinghreagentcsefeded al s
has oné& of tﬁﬁB’Bref erred 20 meani ngs indi cated above. Sone preferred
groups of co AP be expressed by the foll owing sub-fornulae |a

to Ii, which cgnf qgap,bg;,@é]fg tHebrandieand in which the radical s not
desi gnat ed in greater etail have the nmeaning indicated for the

formula I, butBP) n awiteaphesyichieRide@stes Hal, OH or CN in

| bR2denot es HR@r Wéﬁ% | c Bdenot es NHCOCO\IH( CH2) , R3,
NH CH2) nR3, 2) NR3 or NHS02(CH2)nR3; in |IdQdenotes CHz;
WO 2007/ 0570938PCT/ tEpROSE=M] 0286

and a compound of the formula Il
15 HoN(CH2)aR® Il
in which n and R® have the meanings indicated in Claim 1,

20 or

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

and/or

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

Above and below, the radicals R’, R2 Q and B have the meanings indi-
cated for the formula |, unless expressly stated otherwise.
30
A or A’ denotes alkyl, is unbranched (linear) or branched, and has 1, 2, 3,
4,5,6,7,8,9o0r 10 G atoms. A preferably denotes methyl, furthermore
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore
also pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-
ethylpropyl, hexyl, 1- |, 2-, 3- or 4-methylpentyl, 1,1-,1,2-, 1,3-,2,2-, 2,3-
or 3,3-dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-i-methylipropyl, 1-ethyi-2-

35
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methyipropyi, 1,1,2- or 1,2,2-trimethylpropyl, furthermore preferably, for
example, trifluoromethyl,
A very particularly preferably denotes alkyl having 1,2, 3,4, 50r6 C

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

- tert-butyl, pentyl, hexyl, trifluoromethyi, pentafluoroethyi or 1,1, 1-trifluoro-

ethyl.

cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl or cycloheptyl.

Cycloalkylalkylene preferably denotes cyclopropylmethyl, cyclobutyimethyl,
cylopentylmethyl, cyclohexylmethyl or cycloheptylmethyl.

Het preferably denotes a monocyclic saturated heterocycle having 1 to 2N
and/or O atoms, which may be mono- or disubstituted by A and/or =0
(carbonyl oxygen).

Het particularly preferably denotes piperidinyl, pyrrolidinyl, morpholin-4-yl,
piperazinyl, 1,3-oxazolidin-3-yl or imidazolidinyl, where the radicals may

also be mono- or disubstituted by A.

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

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

Q preferably denctes CHo.

R® preferably denotes H, Het or alkyl having 1-6 C atoms or cycioalkyl
having 3-8 C atoms, each of which is unsubstituted or mono-, di-, tri- or
tetrasubstituted by R*.
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R? particularly preferably denotes H, 2-hydroxyethyl, 2-hydroxypropyl,
pyrrolidinyl, N-methylpyrrolidinyl, morpholin-4-yl, 3-(N,N-diethylamino)-
propyl, 3«(N,N-dimethylamino)propyl, methyl, ethyl or propyl.

R* preferably denotes OH, amino, methylamino, dimethylamino, ethyl-
amino or diethylamino.,
Hal preferably denotes F, Cl or Br, but also |, particularly preferably F or Cl.

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
can therefore occur in various sterecisomeric 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
meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae |z 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 I, but in which

inla R denotes Hal, OH or CN:
inlb R? denotes H or Hal; -
inlc B denotes NHCOCONH(CH,),R®, NHCOCOO(CH2):R?,

NHCONH(CH2),R® or NHSO2(CH)nR>:

infld Q denotes CHaz;



Het 35 Hal and pharnaceutically usabl e derivatives, salts,

sol vates, tautoners and stereoi soners thereof, including mxtures
thereof in all ratios. 5The conpounds of the formula | and al so the
starting materials for their preparation are, in addition, prepared
by net hods known per se, as de- scribed in the literature (for

exanpl e i n {begh@agard works, such as Houben-Veyl, Methoden, der. . cc
organi schen Chem e [ Methods of Organic Chem stry],

Ceor g- Thi ene-Verl ag, Stuttgart), to be ‘rilf%'ci se under reaction
10condi ti ons which are known and suitable for the said reactions. Use
can al so be nmade here of variants known per se which are not

mentioned herp jgn greater dfdfids H1PERSY §l¥@ I'Ldﬂ% ?@@%\%’/&ﬂ§ oﬁt:‘\lf\geglkyl

formulae la and 11 are generally known. are no
they can be prepared by nethaing &Scbuatqras, sach mﬁcm‘pdmmjtsnmfostméed or

formula I in which B denot ref.erably be
obt ai ned by reacting a co ouw(@‘\"_% ?geg%swﬁgﬂpéc@? 'a coupling
rea_gentgsel ected fromthe group a) i soproylidene chloroformate, b)
p-nitro henylmqpl Orll\?‘f orm %}e%’otecs)ogll, th ﬁﬁ}-\ orN 25d triphosgene,

inlg- A A each, independently of one another, denote unbranched
or branched alkyl having 1-6 C atoms, in which 1-5 H
10 atoms may be replaced by F and/or chlorine;
inth  Het denotes a monocyclic saturated heterocycle having 1 to

2 N and/or O atoms, which may be unsubstituted or

15 mono- or disubstituted by A;
inli R denotes Hal, OH or CN,
R? denotes H or Hal, 7
20 B denotes NHCOCONH(CH2),R®, NHCOCOO(CH,).R’,
NHCONH(CH2),R® or NHSO2(CH2),R®,
Q denotes CHo,
R® denotes H, Hef or

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

25 atoms, each of which is unsubstituted or mono-, di-, tri-
or tetrasubstituted by R,
R* denotes OH, NHz, NHA or NAA',
A A each, independently of one another, denote unbranched
30 or branched alkyl having 1-6 C atoms, in which 1-5 H
atoms may be replaced by F and/or chlorine,
Het denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be unsubstifuted or
35 mono- or disubstituted by A,

Hal denotes F, Cl, Bror 1,
n denotes 0, 1, 2 or 3;



and a conpound of the formula Il. The reaction is preferably carried
out as a one-pot reaction. 30The reaction is generally carried out in
an inert solvent. Depending on the conditions used, the reaction tine
is between a few m nutes and 14 days, the reaction tenperature is

bet ween about -15 and 150, normally between -5 and 90, particularly
pr ef er abl ywgeigomenosz0 35and 60C. WO 2007/ 057093PCT/ EP2Gairdddd 8686
15 - Exanples of suitable inert solven $ are hydr ocar bons, such as
hexane, petrol eum ether, benzene, toluene or xylene; chlorinated

hydr ocar bons, such as trichl oroethyl ene, 1,2-dichloroethane, carbon
tetrachl oride, chlo- 5roformor dichloronethane; al cohol s, such as
met hanol , et hadcpiharma@mjmamf umﬁle deﬂmﬁ:@snsmts selbamntdutamners and
tert-butanol : et hers, et her Pé et her,
tetrahydrofu?ﬁ%e?ﬁ@m?“b eﬁ? %Qﬁ f@%968#9§#m%Pe Hﬁ % et hyl ene

gl ycol nononet hyl or nonoet hyl ether et hyl ene gl ycol dinmethyl ether
(diglyme); ketones, such as acetone or butanone; am des, such as
10acet gm de, Tbﬁrwmmuadépétﬁaj@rmﬂlaﬁ act wyo fhog ﬁfﬁmrwan@tamajs fonitieir | es,
such as acet u d 0);

- carbon di sul P%ﬁrétjcizogfr '% | ?déi'g[%f réﬂ:‘é;rgg éﬁ‘é{j%‘khog pg?)é% g%é?\/fs
acid; nitro eanbm:hndhe llmna:threa(%nmtammetlhanmstandandtwaiksnzmieas esters,
such as ethy e, 0 | Xtures e sai ol yents. .

ot cul ar | SFetBEaERN bl len 865 ofemms e e DuMERRIS A Digarig

The reacti Onolhéwgs?LH/?r@ééﬁg-'FﬁéMee@e% Sttddid W@sfé&ﬁseoun@é& reaction

aci d- biypdi ng 20agen preferably an organic base, such as PEA,

triet hyI ani neong on&mhﬁmaafhknowe angﬁultableé‘oc)ﬂwecﬁﬂmmaqﬁl@nsmﬁe gadi ti on
of an al kal i C

bi car bonat e 3frgBob%l 'ﬁ%!g) ﬁgFeegf %}éﬁé gﬁ%\/@%géam 5 e?r% ﬁi&]tﬁhed here

al kal i ne- ear inhgrestealldstailpr ef erabl y of potassi um sodium cal ci um or
caesium may al so be 25favourabl e. Conpounds of the formula I in

whi ch B denot es NHCOOONH( CH2) R3 or NHCOCOQ( CH2) nR3 can preferably be

obt ai ned by TReetdrivy aomgamumdft&@%nﬁmeﬂ@éﬁuluaaré@ewem; yahoRrK W
chl orof ornyl fornate, sequent |y hydr ol ySquglay e alk oxal am nat e,

and react i ngthenare aguek HﬂWe‘é‘?("aFW qargke grapef H@Wﬁﬁﬁ‘%’?n paese.
formula I'l. An activated ester is advantageously forned in situ here,
for exanple 35 through addition of HOBt (hydroxybenzotriazole) or

N- hydr oxysuc€phipeudds oRﬂwi foarhgladfin mHiich Bﬁmofasrmaeomamm)nm%ame

car boxyl grou reactions ar n_the

Tt orazore (PRroBoln iR SRRy etliod A shisBRde B B AL R i

coupling reagent selected from the group
a) isoproylidene chloroformate,
b)  p-nitrophenyl chloroformate,
¢) diphosgene,

25 d) triphosgene,
and a compound of the formula 1l. The reaction is preferably carried out as
a one-pot reaction.

30 The reaction is generally carried out in an inert solvent.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -15° and
150°, normally between -5° and 90°, particularly preferably between 20°

35 and 60°C.



WO 2007/ 057093PCT/ EP2006/ 010286 - 16 - such as Houben-Weyl, Methoden
der organi schen Chem e [ Met hods of Organic Chem stry], _
Ceor g- Thi ene-Verlag, Stuttgart). The reaction is carried out in the
presence of a carbodiimde, such as, for 5 exanple, EDC

(N-ethyl -N, N - (di net hyl am nopr opyl ) car bodi i m de) or

di cycl ohexy I.L.m de, an organi c base, such as, for exanple
Nmet hyl mrphl“goéllﬁoﬁg/gé%&r?d in an inert solvent as indicated %6@%006/010286

Dependi ng on the conditions used, the relction tine is between a few
m nutes and 14 days, the reaction tenperature is between about -15
and 10150, normally between -5 and 90, particularly preferably

bet ween 20 an : o} f can furthermore be
ogt ai ned by agzﬁfl(?a |I%Sg0fo?%ulﬁg gﬁsfﬁjaet“?%rec@ﬁ%%aﬁaé"%ﬁ%ﬁ_easf%?i?ﬂ?a | a.
This is carri ediroleumeiter, tEraada,rtdhmch iy iEme; cﬁ]bﬁnﬂﬁdmygmarbgnst,_
nerally carried out .in an inert nt endihg on the condjtions
gged, thg rea(?l("?'bﬁs ETF%OFPQRMQ%&@% g‘%@'\?%ggﬁg‘ﬁ%gg&?ﬁfm@'%ﬁ’%@l?he
reacti ogot enpeifeimibe dio‘mch@mw%healawors,léu@ﬂgsé Mganélpéﬂﬁ%hbb{ iRBHREN

-5 and particularly preferably between 2 and 60C. Suitable

i nert sol vent BOlaPePTPR3RQ, Frbitansh e tafbbyianolTeéhereasiichas digﬂ‘;yféﬁﬁlea.li ly
' I B ' knd] efera an
organtc base, SisgRrol SRRy HbAah TN B BEnEa) chidin ol R o

pyridine or qeihytenergycol meoraddasthylar rodnaeihyletiadn, ethylend@licaielirmathivh
bi car bonat alt of a

met al hydr oxi rbonat.e .or or qf another .

veak acig o Rer GRS dfet e st A8 AE Pr S 4REoNe: AN PBIRphaTS
pot assi SOéﬁatﬁnnidb’alldqrhémgiycem@iabWﬂdiﬁ@ﬂﬁyﬂb%rﬁ@{ef(@mf ARfies, siMh
2007/ 057093PCT/ EP2006/ 010286 ) ) )

: as acefonitrile; sulfoxides, such as dimethy sulfoxide (DMSO): carbon di-
suifide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-

15 tate, or mixtures of the said solvents.

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

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

25 favourable.

Compounds of the formula [ in which B denotes NHCOCONH(CH,).R> or
NHCOCOO(CH;).R® can preferably be obtained by reacting a compound
30 of the formula la with an alkyt chloroformyl! formate, subsequently
hydrolysing the alkyl oxalaminéte, and reacting the resultant oxalamic acid
with a compound of the formula I1.
An activated ester is advantageously formed in situ here, for example
35 through addition of HOBt (hydroxybenzotriazole) or N-hydroxysuccinimide.
Radicals of this type for activation of the carboxyl group in typical acylation
reactions are described in the literature (for example in the standard works,



- 17 - able salts, which can be derived fromvarious organic and

i norgani ¢ acids and bases by procedures known in the art.

Phar maceutically acceptable salt forns of the conpounds of the
formula | are for the nost part prepared by conventional nethods. I|f
t he conpound of the formula I contains a carboxyl group, one of its
sui tabl e sal e formed by reacting the conmpound with a sui |l e
base to gi \%6?%@3‘:2’8% espondi ng base-addition salt. sucH’ é'?spégwﬁ'tl@%g
for exanple, alkali netal hydroxides, -iffici udi ng potassi um hydroxi de,
sodi um hydroxi de and |ithium hydroxi de; al kaline-earth netal '
10hydr oxi des, such as barium hydroxi de and cal ci um hydr oxi de; al kal

net al al koxi i j i r xi de;
and vari ous SPgaRP e BRI eE, MR R R BT C S RSB
:c\l- met IhyI gl ut mr?aﬁic OﬁmlSBtryhﬂ'dougan&?ng@V;eﬂagﬂStuﬁgmguPds of the

ormula | ar I ke- . 15 wi se, I ng ed. Int case of .certain
compounds of TPRESRGIGRIP AR N diRiPiasEAce 8T ASORRA BTR.GTRBRSH Jor
treating thesgaepBMCSNAEHY-RIIEREHIBEMdptopAT@RGHinAgEy §ani ¢ and
inorgas c acids, for exanple hydrogen halides, such as hydrogen

chl ori de, hydicygleherylearbgdiimiden anopgritic base duichZFofdiaxammertdd aci ds

and correspongdi th f.af. i e or
phosphat e anﬁﬁtﬁg"ﬁ)ﬁi@ﬁghgﬁgﬂw%ggsoa\?n%rﬁt)élasr'@#@aﬁepoén%t €5, such as
et hanesul f onBepentiniguentbewddnditisne used, theneactisulirhe mbetweand favher
organi ¢ aci ds_.and corr ondi,ng sal.ts thereof, .such as gcetate,
trifl ugr oacefrﬁ‘f’&?s’tagfdtf";‘ﬁ)ﬂsi Egedon &%Q‘?rﬁg{rg,'s E? ,ab%ni%aqr&
sal i cyl'®te, as00Momally BafiechB bRE JOP kKeartiAasay Bretsiaply between 20°
pharmaceutically acceptable acid-addition salts of the conpounds of
the fornmul a ANI®OfGde the fol l owing: acetate, adipate, alginate,
argi nate, aspartate, benzoate, benzenesul fonate (besylate),

bisul fate, bisulfite, brom de, butyrate, canphorate,
canphor sul f ofatroudds athe Brmulechtzor fudberrabiedve bietaieat iey acylatirat er,

cycl opent anepr@pi onat e, di gl u- nat e i ogenphosphat e

di ni t rggenzo%@&@%ﬁ'@c‘iﬂ"@‘?ﬁ%éﬁ?@? f?&%ﬁ%@%’éﬁ 8 ,C%friﬁ’?g?étl&der

gal act er at e §fahdardediditi®iss. d), gal acturonate, gl uco- heptanoate,

gl uconat e, glutamate, glycerophosphate, hem succinate, 35hem sul fate,

hept anoat e, - hBR&PRAI08, IS KPpREIY CATTIad/RIH It ANGRSTHEOIVERr 0~ br oni de,
hydr oi odi de, D%g@ﬁ&'ihﬁ)@h%g%ﬁﬁhﬁbﬁé’ﬂ@%&,’thé?@ééﬂ%n tlrﬁ@?sq}:é’f%%ﬁ’a feuf-
butyrate, |actate, Factobionate, nalate, naleate, nalonate,

mandel ghe, WWNEE9 ArdSIACERRCTER200®T Bhy2sature isShetween alivas prEttand

2 napht hal cnigt POREL) bAFRER azad ORP Atk aREAL AR EEh Gretueen 20°

pal noat e, peahd 68t@, persul fate, phenyl acetate, 3-phenyl propionate,

phosphat e, 5§hﬁ$@honate, ght hal ate, but _this does not represent a
restriction. SRUFRIRNGHPYVERTEErS Sagsedpeptionsd aee onpounds accor di ng

to the i nventh@meéa@hqggﬁﬁéﬂén} BhHEd cﬂmﬁvﬂieuweséﬁé&%fiéﬁ?ea&ﬂﬁaing

iron(lbk), iron(11), | Ium’ nmagnesi um nenganese
manganese( 1139eigoptpieicbiv arsoiania kase, sucl as GQEBEAs trisblamiries dirsethyt-

i nt ended to éﬁﬁﬁ&ﬁm{"ﬁa‘mﬁm ion. O the above-nmen- tioned salts,

preference iS giV “the alkali netal salts sodi um and

pot assi um afike Bbditiahlodlanrdiaicot dikafipbadartamesal Ggtoixivs, @atbomagnesi um

Salts of the, co ouEPg o) e formula !'which are derjved 15from
phar maceut i cBFR(POR

S t 1
: B‘i%fflﬂ@mﬂﬁrg%ﬁlﬁ_ igRal 89@@?6%%@ aji e pligdnegerty of
primargg SecReRs Yorafiabiok 'péfeiésﬁﬁ’ﬂ,!B%%iurﬁ,”éé?éihh%r%ée@{ﬂn‘i‘,%ﬁ}f alsdbe

i ncluding naturally occurring substituted am nes, cyclic am nes, an
basi c i on exéENaHg®e.resins, for exanpl e arginine, betaine, caffeine,
chl or opr ocai ne,

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

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



20 choline, N, N -dibenzyl et hyl enedi am ne (benzat hi ne),

di cycl ohexyl am ne, di et hanol am ne, diethyl am ne,

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

et hyl enedi am ne, N-ethyl norpholine, N ethyl piperidine, glucani ne,

gl ucosam ne, histidine, hydrabam ne, isopropylanm ne, |idocaine,

|l ysi ne, me ' met hyl - D- gl ucam ne, norpholine, pi - '

pi peri di ne,gévgo @’Z"%‘%L% resins, procaine, purines, theobr%ﬁ%@?&%ﬂ@%
et hanol anine, triethylanine, trinethylafne, tripropyl an ne and
tris(hydroxynet hypnet hyl am ne (tromet ham ne), but this is not

I ntended to represent a restriction. 30 Conpounds of the present

i nventi on Wmgg]eggg%%@gngégﬁbé%é.{%gﬁwgﬁﬁ@é‘h%@%@ﬁﬁ’%ﬁ&@%ﬁg 8

guat er ni sed usin
met hyl , et hylgnd bagelpy pravedutesr kndwit il the lirto Phdemabs ditiathe aacshtable

35i odi de; di (G- | kvl  sul f at le dimethyl , diethyl and
i anyl Csul £ at Bt PERS o SpbPUfs pt/Be SF B L astitna bt Pedibegied
lauryl, . nyri Sytorrrtishalangihodb) Beidieompoand gethardr el 1dentanda car-
aryl (G2 C4)al I%/%hhal i des, for WO 2007/057093PCT/ EP2006/ 010286 - 19 -

exanpl e benzOYhIGUPIENE &f tH RElkEIa pRlts FamPadornerd hy feadting thagom-
oil-solublem i tQ & ' ' : r

usi ng such sal tsTaL“'l?'i eaggggfe’]-gnﬂéuﬁtgitg%@BE%&%&BQW@Q{B%%@;&\%%Sﬁt' are
preferred i ndusthebassstareeior exafiple ratiketiehatab hydresidesat iaciudirty pdtassium

fumarate, gl . ' Lnat e l.opur at hydr ochl ori de,

hydr obr gy ggﬁ@ﬁ%@%’é&@% Wﬁ??d‘écfea?@ 'ltﬁ@.&‘lp ﬁﬁrﬁéfy% 'E‘%",eag(ﬁé'ﬁ?t@,[
phosphorttat e, hydwadidds; sushdswariphPhRdtakite anteicat®, hyalb:tidé alkali metal
sul fosalicyla %%rat e, thional at e, to_s(%{ ate and tronet ham ne, but

this is not i XA petasshim ethaxide arshsodike Riepexidaoand on
sal ts of basigricQeBRIHMISHREed RBich %Eﬁ‘iﬂé?‘id'ir}%h?etﬂéﬁﬁéﬁﬁﬁje %éd Wm%'iﬁg}llg' ng
th'a s of the

the free base forminto contact w urficrent amoun
desi red aci dglaminend herajuminivetsatts aftha bempaunds of thedormelatlizoa dike-

manner .,-The {ree. o e.r nerated by brjnal the salt .form
Mto cdft act Mt eERBeS B RChA-Ea AR Al oo i B rous T o
convent i onal additioarsaltd kanfyecforiol dydrdatingtheld é@nhpbinds Wil bBafna-
respect fromthe aglorres&_%ggeigr%asalt fornms thereof with respect to

certai n physPEYICaYy Goee BI¢ 2N i8erdaRis agigs, far gxampledaidyesers ;
for the purpgaskgep i | e, b Sy
correspond to the ,‘frsggﬂg?&we rngéehl%ése’ ygfor?seh[kﬁgrﬁg%% §r %gb%héﬁﬁ%%ed,
t he phapnaceg’thetfémln?mé@@@ptﬁlﬂ eorespenditgisaite therabf, suoh astsellfateypounds

of the fornu ' ' api pes. such as al kal i
met al s and al"@rgllt? %Fes 2%%@%%&@3 g%’i%@a%m' 3%‘ ﬁgdgoaﬁﬁgqlﬁy‘ﬂag% FEER
26 e sodi um psNEﬁm?mfomlgn&ﬁherlmsagdnai_aIankittréhnzﬁheélﬁifdr@fﬂe,cﬁrﬁ%ﬁhlér

amines are . - di.benzyl et hyl enedi anj ne, chl or aprocai ne, chol i ne,
i et hanal SMURBIS BHNS RO GNP HRSALE KFFSe SHbaRPRBERh A IRsEA! ne.
WO 2007105709¢dt64d, End@es/ RAIBERE sucdRate, citrate, benzoate, salicylate, ascor-

25 bate and the like. Accordingly, pharmaceutically acceptable acid-addition

salts of the compounds of the formula ! include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,

30 caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzeate, dodecylsulfate, ethane-
sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
heptanoate, giuconate, giutamate, glycerophosphate, hemisuccinate,

35 hemisulfate, heptanoate, hexanoate, hippurate, hydrochioride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,



into contact with an acid and isolating the free acid in a
conventional manner. The free acid forns differ in a certain respect
fromthe corresponding salt forns thereof with respect to certain
physi cal properties, such as solu- 5bility in polar solvents; for the
pur poses of the invention, however, the salts otherw se correspond to
t he respecwd%o;jﬁ &Baci d fornms thereof. If a conpound Y fHP%(#ﬂI&ZQG
the invention contairns nore than one group which is capable”o

forni ng pharnaceutically acceptabl e sal®s of this type, 10the
invention al so enconpasses nultiple salts. Typical nultiple salt
forms include, for exanple, bitartrate, diacetate, difumarate,

di megl um ne, di;= y ' ' | af.i S 1S
not intendedrrtf.lz'lga ep e%géd?n%ﬂ?ggﬂgﬁﬂa%gﬂétéggéﬁ%ﬁge@%bgﬁdﬁyﬁé%s

st at ed abovephate, 2amapithaleeesulioatid, ncodrptes aiiade dxakede neleels pamhd-y
acceptable salt" ip the present connection_is taken.to nmean an active
aredtent wiltReche: RESCHER RS E] AheoRRiRio et B RRbhsH or m
of one of it phegplichate, HHiadlkies BLthid oddhést repldschoa Medtfip@sd.s | nproved
phar macoki neti ¢ properties on the active ingredient conpared with the
free formof the active ingredient or any other salt formof the

?Cti ve ingregf 8oL i5eds éé-eeéaltsTc;?‘?ll'xé)E%EBﬁﬁ%g 5?@rb%gac§ﬁﬁé)hﬂrghﬁoﬁal t
ormof the active ingredient can also pftovide thi§ active I ngredient
for the firsindidesaluiritium, 261noersiime dalshar, eppir, irnit), proogkd); fishivshj ch

it did not have earlier_and ca A have a.positi.ve influence on the
phar mgﬁdynama@&eam-mn%ﬁssﬂ I gpheanERe M), Ratardige spoiuE pag 2ne

therapetti c ehltd, acihis [ ridienteadyd tSREPhesdrt veabirRAoh LDt ther4puve-mehat es
to nedi canen._s@%{on%rl sing at | east one conmpound of the formula I
and/ or phar nieRRA 2l Pyeffenseds givenvaanyeniugy thealkali girial salts

st er eoi soner godiRy S poﬂ'aggigl;iﬂiaga tAL éiléé'iiﬁé-e‘éah%ﬁé’t%i Lt ds. and

optionally exG pients an adj uvants. 35
2007/ 057093 PURGERLI006 Bxlis 28 dhe compounids affbefain ula $Sudtickaatenderivedn

part1 capar y et ey ol hecSa BBl Htdtis s iedotieds of
the inventi ppr,imdﬁ,peegbm@r?Imnﬂh:eﬂiﬁqndmmssnsmbstfmm@d ,afrﬁihﬁs,fﬂ[m etlidiig
oo e e S bR o STl ranes e Se S onge
gn' ts which g érfi@siﬁs,ﬁbﬁgférﬁﬁl@!é}ﬁﬁkir%f,f%fﬁiné’,fca%hie\{%nioﬂ%raﬁéiﬁﬁ,t per
osage unit. Preferred dosage unit fornulations are those whic
conprigg a denolinedbish-dbepaiathesediaming thginzathine) adisyephexylamine,

correspondi ng: ' 10. f of Lve | ngredi .

Furt her nor e, 9‘8%?‘%%{@@? i @gﬁﬁ&%ﬁ@ﬁr gﬂ'%ﬁg'agf?"’?ﬁii‘%&ﬂygg’"ﬁ%\f@gﬂ'gf’epar ed

usi ng a pr ocethanohetharcdamieecethylenekizmine N-ctingmphshioiae eMtdthabipar t .

15Phar maceut i.(ial formul ati %s can bi%é?%g%«%t Ed fBr adm_ni st rﬁti on via

any desired” NFt AHPAMIAS: A OSPHNG &> BYdigPamIng. iRINIBPHE iR c al

or subl i ngualidocairRs hydine, RSHimirc) N-fthy(-DIgkBaniHE, RisiBAblineS phidragual

or trapgdermal ), vaginal or parenteral “(includi ng subcutaneous,

i nt ramuscul a¥ne; pipeadieacR@yamine resins, procaine, purines, theobromine, tri-
ethanolamine, triethylamine, trimethylamine, tripropylamine and tris-
(hydroxymethyl)methylamine (tromethamine), but this is not infended to

represent a restriction.

30
Compounds of the present invention which contain basic nitrogen-contain-
ing groups can be quaternised using agents such as (C4-Cg)alkyl halides,
for example methyl, ethyl, isopropyl and tert-butyt chloride, bromide and
35 icdide; di(C4-Cy)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate, (C10-C1s)alky! halides, for example decyl, dodecyl, lauryl, myristyi
and stearyl chloride, bromide and iodide; and aryl{(C;-C,)alkyi halides, for



20or intradermal) nethods. Such fornul ati ons can be prepared using
all processes known in the pharmaceutical art by, for exanple,
conbining the active ingredient with the excipient(s) or adjuvant(s).
Phar maceuti cal fornul ati ons adapted for oral adm nistration can be
ad- 25m nistered as separate units, such as, for exanple, capsules or
tabl ets; pO\MFd)ers or granul es; solutions or suspensions in ueous or
non- aqueous' Pi?§t¥®<%>edi bl e foans or foam foods; or oil & -Fﬁ’ﬁ%&?”@fm”%
i quid emul sions or water-in-oil |iquid®mlsions. 30 Thus, for
exanple, in the case of oral admnistration in the formof a tabl et
or capsule, the active-ingredi ent conponent can be conbined with an

oral, non-toxic¢ an har eutically a t abl. XC|p|ent such
as, for 35exa‘?ﬁﬂr@pg§ g%oréci%/%%q Bﬁeng\ﬁy@? (getEﬂchx E’E a9\ Rie3dUar e
prepared by dsigTsomidur@istdteormmpiimeé iheerftionlddnaty ?refpbf‘@;i 65iA6 s@BH
mxing it wth a pharmaceutical excipient comm nu inasimlar
manner, such Sﬁts for WD 2007/ 057093PCT/ EP2006/ 010286 - 22 - exanpl e,
an edi bl e car bohydrate, such as, for exanple, starch or mannitol. A
fl avour® preservative, dispersant and dye may |ikew se be present.
5Capsul es ar el aummWOpe@pharmgcwtpeMts wiiigh areepasenied oraluxsd

above and fi l.ati ne,shel erewith a
| ubri cants, %fgﬁ&%sﬁﬁﬁﬁF 1%esyllﬁ%8h?[£ratﬂ E diEle, sqkt"fc{ﬂag QE%'H'S“?%h c,
magnesi um st ewtal isippo@ite, hyaivedhisrd, ‘hyﬂl‘ou@@lﬁtﬁt fdtifoRate! eeldeldte saki d
form can be ddedtothe powder m xture beforetheflflln

oper at i &p 1RING: SYFaific DIS?tesBFGWqu?é? pivajatgy, spdige PWQﬁPhéi%rﬁ'ﬁ’%
agar - aght , Cabfel, Yi)is@! eergﬁéﬁgcﬂétes?%trg[g @%h@rﬁé%sgg% A

added in order to |rrprov e ava ity o the canent a ter
t he capsul e laminBebut thiskiamot indendectidi reptasent A réefsicliord or necessary,
sui tabl e binders, lubricants and disin- tegrants as well as dyes can
| i kewi se be i ncorporated into the m xture. Suitable binders include

starch, gel atliheeacid-akdditan wkgmf&as@mmndfscuftmmhm | SHleysreparerlr

bet a- Ia t ose, }wetenﬁ{@? made f n;[al ze, natural 20 and synthetic

r ubber , 13sych PYOF Fist Rasey m'a ¢t & sHFficient AmAugt gf st e,
car boxynet hy 'd@Siréé!' la@ﬁie ca@&hy ehdrria8od lof @rﬂi salWémn\@ﬁﬂoﬁQﬁnéh The

| ubricants used in thése dosage forns include sodi um ol eate, sodi um
stearate, nadl ﬁ@sff&ﬁrb@%eéa@@b@ regentirateddunbidegieg theoshlt foradeioatantactodi um

ostricted 28ihe ores and MR bRk gedtEpuphdibidtingly 1Y ree

xant haré'qgum aade fdrend dikfer Ianneerttahlrekﬁe(ﬂlf@rrﬁ thentdredspdnbing Jadtrfomanpl e,
prepari owde xture ulating or dr ressing the m xture,
adding a |ub %gﬂ{wg]fhaescpe&ﬁ ‘%@?& FS‘gﬂloorBP%%@g S SUEPIY 1R xt ure
to give tabl gbRar sOlvRARE €6 b PuRsSdsSof the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

25 As mentioned, the pharmaceuticaily acceptable base-addition salts of the
compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline-earth metals or organic amines. Preferred metals
are sodium, potassium, magnesium and calcium. Preferred organic

30 amines are N,N'-dibenzylethylenediamine, chloroprocaine, choline, di-

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

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

amount of the desired base, causing the formation of the salt in a conven-

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



30prepared by m xing the conpound conmi nuted in a suitable manner
with a diluent or a base, as described above, and optionally with a
bi nder, such as, for exanple, carboxynethylcellul ose, an al gi nate,

gel ati ne or polyvinyl pyrrolidone, a dissolution retardant, such as,
for exanple, paraffin, an ab- 35sorption accelerator, such as, for
exanpl e, a uaternary salt, and/or an absorbant, such as

exanpl e, 6%7?5 Skaolin or dlcaIC|un1phosphate ThePEEWE§W@HF§%Lre
can be granulated by wetting it with aZinder, such as, WO

2007/ 057093PCT/ EP2006/ 010286 - 23 - for exanple, syrup, starch paste,
acadi a mucil age or solutions of cellulose or polymer materials and

bonror i xt ulho EtfiBeEit B BnR el KRRt RENVGG AR Rlis
of non-uni f onar.siapese wbiddorm aaﬁ’er ke eertpintrespaut fopi tHeld@sesponding
granul es can bﬁ{l ubr i cat d y addition of stearic acid, a stearate

salt, talc of@ Q[B?SatPeEﬁ f@?ﬂ%?tt?GeB?'@\F&W’e'C@{P@PPH@SE 8UEhas Balr et
casting moul gty fﬁf}f‘olérb%ldré%% i MMPesééoﬂhs IRISA HRowSvdH i@ salts

t abl et The conpounds accor'di n i nvention can al so be

conbi ned wit ntrwrwmee:owe@mpn@to ﬂernesmectwedrqﬁ asid farms thieegofpr essed
directly to give tablets wi thout carrying out the granulation or
dry-pressing steps. A transparent or.opaque protective |ayer

consi sting. off aacahed)duai:aeca:admggo itlaeymwenﬂori eyretainefmeeghan @hepbyper
sent es can_be added

mat eri al and | .oss | e
to these 15 29’%'531 ’ﬁ@EPFﬁ%&f&@m'% PB@”éﬁ‘F%J@BI ﬁ??*@#@%ﬂ%ﬁﬁﬁ%%&%@ﬁ

di f fer & dOﬁ@ﬁveﬁﬁérﬁals%ﬁboﬂnbgé%éﬁsmuﬁ?@‘saﬂ TSR KamRlCsalPRIHS on,
syrups and elixirs, can be prepared in form o e units so

that a gi veninglise: Faryexeemmie.i hitestratepdiecetate, sfifpiaraied dunealnmins, di-he
O o1 " PHBSHHAL, Ao AR Do BR8L Vb RE nGPARHI e

aqueous solu 'h™a” sui IXirrs—are preé

usi ng a non- tenxt areskriadiobal i ¢ vehi cl e. Suspensi ons can be formul ated by
disperﬁlon of the compound in a non-toxic vehicle. Solubilisers and
emul si f'Pers, such as, for exanple, ethoxylated isostearyl alcohols

and 25 pol yoyyigi #é\gbwe et @uatéa a@é@ﬁtsoanﬁf@%ﬁ/ﬁ‘abt i{'fésexﬂrééé{@h”' har-
addi ti ves, such as, for exan]) . rmnt oil or natural svveeteners
ec$adt "Eﬁ?@el@

or sacchari nmaseutitalyracsepiab refentscanngetioris teken temean
Ii kewi se be gdded.e %&I&ﬁ%@ﬁ@@gﬁcg@fpﬁélﬁeé’é h@:}ciu%so 0L thfhia | in the

admi ni stration can, at e ih mcrocapsul es.
The f ogﬁul at faym aizoneadits saitspingpeatiedar inﬁthas:salt formeiyndanist inipineveace | ease
i s exténd

embeddi ng. of PUAH M aHE FivalinaPriiRE BoFFHBPEoiot eoRaThanashe e
WO 2007/ 057 Oftsri( Y thE 28861 degdiént or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
25 desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeuiic efficacy in the body.

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

35
Pharmacsutical formulations can be administered in the form of dosage

units which comprise a predetermined amount of active ingredient per



- 24 - The conpounds of the formula I and salts, solvates and
physi ol ogically functional derivatives thereof can al so be
admnistered in the formof |iposone delivery systens, such as, for
exanple, small unilanellar vesicles, large unilanellar vesicles and
mul tilanmellar vesicles. Liposonmes can be 5 forned from vari ous

phosphol i pi s, for exanple, cholesterol, stearyl amne
phosphat i dyﬁﬁ%ﬁﬁ%@%ﬁ The conpounds of the forrrul a | and4f FFébzgﬂéfof%ZSG

sol vat es and physi ol ogically 10 functie®dl- derivatives thereof can
al so be delivered using nonocl onal antibodies as individual carriers
to which the conpound nol ecul es are coupl ed. The conpounds can al so

b led t t carrl uch
ol yror s may SO uft RUKITLR Bao BIBANE ToPBRa BRI, e by Rarsreter
Gt hyl aspar t ars dophenol or oo m‘“ﬂﬁiﬂ*@”ﬂ?@%‘?%z‘g oo,
by pal nit oyl FP%&HF@%‘F%OWHJ%%%%&%E@ fgpending ‘@r@g'%[&ﬁ edh the a
class of bi odﬂ@fr@éiaéﬁeﬁirﬁmlsxﬂa%ﬁ aNAItRE a@éewéighi ah{j %oﬁ@i&:oﬁ%?tr%vbét%&

controlPed 20 rel ease of a med i canent, “for €xa actic acl

pol y- epsi | on- @MF@@?@WI foyonyjatjensosaytee 9dlrrw1ratefe;d In;ihe;fmrm bbdesages,

pol yacet al s, rA0s and sl i nked
or anphi pat hi'c I%gl’g:EM i;e/fg}ers 8?@“&%@%5%%%%103?%%8& gper
formul ati ons dniagtaemuf E‘reibrredsidnsagahnﬁdﬁnﬂulaﬁdr&tarQrthG@élth:h comprise

r, extended, close contact with

d t d de | ast

T Q'p.ig;% & S o -eReS. S dicafesh Shat 8 cormepaeding gaction

i ngredi Ent caRefeef 8phh Weties ingradiehh euRhamh &, PM B&rfgﬁh@angqs
Resear ch (6 8

described in general 30termnms 1 n Pharmaceutica

(1986). WD @Tlﬁ@wmmm/pmeewmamcezswhlclﬂsrgemea!lyrl@mmmnt of
the eye or ottﬁg 6@3{) L3sue, for exanple nmouth and skin, the
formul ati ons pre era Fy applied as topical ointnent or cream In
t he case of forrrul ation to give an ointnent, the active ingredient

can be d _either th araffinic,or wat m. sci bl e cream

base. 51%np %ﬁ' m\ggﬂ}ncaﬁ“ﬂ "}i@?t{) W%ﬁg@ﬁﬁgé‘&rﬁcﬁ'@m@ﬁi‘ﬂﬂé’ﬂ%ﬁWo

gi ve a creamdekirdd 8oitahle mhéthva! foF eﬁérﬂﬁl@ Was&il ghcladw@ttﬁrcnhrbr%dbnhﬁse

10 Pharmaceutical formul ations adapted for topical aF ication to the
ol

eye incl'ude 8yahdiesi, naselippisal &lm@u@agbu@calngmtétmgaa trangidesopl)ed or
suspended | nyaginl| bAPARNERAI (ritfiuding sHBEHASER, it rRGUE S int ALY Eos

20 or infradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

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

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

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



Phar maceuti cal fornulations adapted for topical application in the
nout h 15enconpass | ozenges, pastilles and nout hwashes.

Phar maceutical fornul ati ons adapted for rectal adm nistration can be
adm nistered in the formof suppositories or enemas. Pharnaceuti cal
fornmul ati ons adapted for nasal administration in which the carrier
subst ance | id conprise a coarse powder having a Lel LZe,
for exanplgéuﬁﬁﬁ hggrange 20-500 m crons, which is adnf%?é%gﬁg uﬁﬁz
the manner in which snuff is taken, i-&2-by rapid inhalation via the
nasal passages froma contai ner containing the powder held close to
the nose. Suitable formulations for adm nistration as nasal spray or
nose drops w LUy } t.ane :
active-ingr \é\%{taﬂﬂ? Ielé gﬂul@td?oéﬁgaffﬁfh\%gfs{é?,%@ﬁoaﬁ?: c?rﬁ@%,asﬁﬁrch or mannitol.
2007/ 057093 PETIEPRO (e 02ABE, dispersant Bhddyaceay lilecavisd bempnésantons
adapted for vaginal adm nistration can be adm nistered as pessaries,
tanpons, creans, gels, pastes, foans or spray formulations. 5

Phar rraéeut i cehpboesurabiateddgresariny a pawast fdliresisidiibedtdve

i ncl ude aqueous _and-non-aqueous sterile injection solutions

conprisi ng aftd §ling sheged galetiee shelmhesewis Glidanés amnd iubsicaniss sugy
means of whi i i l:st Anj 1 | aqd of
the reci pi ertots BETTPSar ny Wshfipb SHCE R, B, AidRebhhTaibifeid, O
suspensi ons, ciuii stearedy oc payethytereuglycg énsolahfonmadcan baddded déémer s.

The f | at b i Ni d j ingl e-d | ti.
contai pars. nopoeiEferE ERGebS HipGmatodnh A MBSl
freeze-dri edsydiyaq ol &aemplesdgdreages Ocdlbiah @ithyniteeraddidnh earbbrate t he

sterile carrier liquid, for exanple water for injection purposes,

i me- di at el PRAYIRBVIE RAddediB AR MPreyesibe; atiIaRiiafdhe masdca-

suspensi ons PeRPaHiEGhL 4 QGIQr%rkf%n%E?n.t he reci pe can be prepared
nules and ta

fromsterile powders, gr ets. 20 It goes w thout saying
that, in addition to the above particularly nentioned constituents,

t ospectBto d RERRITE! itHeitel STRELE SRy WiaBROHbden UBripae it - "
for- 25mul attegrentsvas tellaasedyesi demblikewlisy b irdorpataten isto theirpiRturay

conprise flayours. A therapeutically effective anmount of a conpound
of the for nf#‘a?gqbﬁ?l@ﬁ@ﬁ&%'%ﬁ’d& ﬁﬁ%fﬁlﬂege@?m?d&t‘éﬁa%?ugﬁfﬁi HENRE: 1oy '

exanpl e, t heg,g@RpiaNGIuBESIBE b@tfa-@&,esél,ramtenére%éu@ﬁbﬁm%ﬁ%d'héiu? that

requires treatnment, and its severity, the 30nature of the forn_u ation
and t hey met IRyt syntetis mbber. sucams, Biexample, cagive traggcaidh or sbdisdn by

the t ti , f t] t.of .
compound accgal el BN, pafefylsrE Qe o e o
grow h, f ?r Bhaalybrieacis|usedon theseaddsagafoinmoimeiudesogituraroiddty, $atlitihe
range 35 fro

( manmal ) persmﬁg?%%ﬁaég%i%ﬁ%rg{?' ggg%ﬁf\gg‘%ﬁ‘%hqt%‘g'zq’?bﬂfe'ﬁ%é{qg‘:*g%diu"f‘o io
ng/ kg of bodshiyeidhnd Ry Iil@aYheHTéiﬁtegﬁéFQs fRluR WithBUNbeiRE redlAdielor an
adul t pmmral wei ghing WD 2007/ 057093PClI VEP2006/ 010286
theretd, starch, methylcellulose, agar, bentonite, xanthan gum and the like.
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-
rant and pressing the entire mixture to give tablets. A powder mixture is
30 prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
- as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissclution 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,



-27- 70 kg is usually between 70 and 700 ng, where this anmount can
be adm nistered as a single dose per day or usually in a series of
part-doses (such as, for exanple, two, three, four, five or six) per
day, so that the total daily dose is the sane. An effective anmount of
a salt or solvate or of a 5 physiologically functional derivative

t her eof can ined as the fraction of the effective unt of
t he conpoungjbgzgg‘gésg{i#g to the invention per se. It can bPeCTé]nggWéodM%G
that simlar doses are suitable for thed3eatnent of other conditions

menti oned above. 10 The invention furthernore relates to nedi canents
conprising at | east one conpound of the fornula | and/or

h ti ' ' t - t ereoi soner
Pher cof - i noi (e Sy S ich ¥aste, 2RmiR floRRe SRS Elpeg e
furt hE_r )rredi camymchhateriala@ndcﬁresﬁirﬂg ﬂfhlfrdugh@éié@él(@é =13) a!t@fcrfﬁ&ief 60 a
t it) consijst of separ at e. packs an effective
ZﬁDuﬁ]t of a c%rﬁBHl?E%no%ec f#%{rfﬂ%f)%ewaaﬂwwfﬁm%az@bﬁmg Blaﬁq.?‘y‘e'
usabl e deri Vagibmgﬁum‘p@dﬁ{oﬁ&[%ﬁn%@bé?@vﬁ%ﬁéré bbgrBﬁ‘éne% to fdt6] $ahlRs.

m xture? thereof in all rati os, a an effectivée anmount

of a further HMRIDENHeR carbpldbricataclly eddilion BT Rteasistach mstearsge salt,
sui tabl e contgj ; : 1L Odi Vi I L es, or
anpoul es. Thetgiscre](?rr@g]ﬁ é’l?tﬂlr|ﬂz){§&ngt§§{re\éégﬂn§rﬁizggﬁst%%g% %tbgégﬁgﬁﬁf&qul%sach
cont ai ni ng anThe fubcicateel mintumetis tferpresspotmngivettaiblbs. Themshepdunasd/ or
Borhorcel A BB eSS ol T GRERTS, b

ef fecti Ve amuipigit ehd thehhnessgrrdi Ré gReltapRtd ﬂrﬁﬁ&ﬁ'&?@iﬁgout th

di ssol ved or lyophilised form_ WO 2007/ 057093PCT/ EP2006/ 010286 -%8 -
USE The pr esdhgnlalipo oh dey-arassiogi stenps. & Wangnaentercnraqes pratective layer

I ngredients f , ' ol . _Of
| mar e ent S Y@heRFER S oR1BE Sk ANl . MRS ol B HER R
proliferati o;armlfa_l gﬁmdayweifwm{x may belpm%smffu D@g@fbalwdedab rtmlfse( or
angi ogenesi s i ch. pronot e r sol.i unours, ocul ar |
negvagcﬁear i &Q\é\‘ﬁ%s trﬁ? " é%‘? ﬁe @Bfei ﬁdﬁ%rﬁ?ﬁa’t&d@t\”ﬁﬁﬁ rﬁg’g;@ﬁ%ﬁge units.
degeneration and the |like) and inflanmation (psoria- 10sis,

rheumatoid arthrjtis and the |ike). . :
Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-

pared in the form of dosage units so that a given quantity comprises a pre-
20 specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
25 polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint il 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,



The present invention enconpasses the use of the conmpounds of the
for- mula | and/or physiologically acceptable salts and sol vates
thereof for the 15preparation of a nedicanent for the treatnent or
prevention of cancer. Preferred carcinomas for the treatnent
originate fromthe group cerebral carcinoma, urogenital tract

carci nong, of the lynphatic system stomach carcin
| ar yngeal (ﬁ%@wgﬁg&and | ung carcinoma. A further groud’cngPﬁpoéf%qz?%d

fornms of cancer are nonocytic |eukaenm-&44 ung adeno- 20carci nonm,
smal |l -cell lung carcinomas, pancreatic cancer, glioblastomas and
breast carcinoma. Al so enconpassed is the use of the conpounds

according to Q n

physi ol ogl cal‘rﬂ:J C&O @%l%q@% @?léatnggn%géﬂ%tsgﬁégea%%i}félmsmflgglc?ll%

g_r eparation \Aﬁjncﬁlorrammmnés ﬁ\@redﬂmentm:ﬁabﬁeﬂtmmete}géﬁw megbrrﬁlihf tpo-a
i sease in whic iogenesis is, i cat ed uch a |sease in

vihi ch angi og&REE fzqu' W?% B SMED |a§rrp£ﬁ{ eXapple. W@b%@meé'@!i?{e%@ es,

retinal_ vascidrgs 'u%ﬁé!*n@nar \.@sﬁﬂl@ééﬁd Fritkt| YRR M esicRS Lighd 1?%

30deger5erat| on and the like. The use of conpounds of the fornu
and/ or phy5|fﬂfmﬁdcfaq)mwaé@é%phaﬁﬂf@h@@lst sucihas dor ¢xaroplet blevlesterdlor the

preparation glmq5 atment or prevention of

i nfl anmat oryg% ?%gﬁl?'sé:a SO %p ?'g’aﬁﬁhfg% t he scope of the present

i nvention. Exanples of such inflammatory di seases 35i ncl ude
rheumatoid arthritis SOr.l,as on dermatitis, yed h
sensiti ’ ity ﬁbs&f’m h?ée OF@HF Qﬁ%@ﬁ"@ﬁ@é@ PE@U@@/Q&‘E@SG -
29 - Al'So enﬁmmaﬁélesbrlvatwé”seth@ﬁa%f%ntam 5© HBREIES uShg trﬁ@néé?c?r@'a?ﬂtll
and/ or physi ol ogl cally acceptable salts and sol vates ™t hereo or the

preparati on Bpdigssdndivideat cardersithavhiehetheneampaindmelastiasmaresioua

t Ki

Condithon i nPet: TREBRMGIUS EAT S) b cbUlIBT Il Coltb IR i Brgcted
ef fecti ve antedicapfert caomigreuButhapalpmersigalyerichmpiasy otywinylgysrolidone,

dni ni d i ck d .of ; T
her apdic o aManoPekne AR RGO Ry e A et San b 0BG vdrYe an
be det er m negthylashaafticoenskor pobihfiehd exidet pd‘f?lf/gl@é'tsdb@ﬁtﬂ@e&ﬁ{for t.

10 The present, inventjon also enconpasses the use conpounds of

formula | and® B?'toyhsﬁéilﬁl%df hegamparEs sran fusthesmose bﬁ@oﬂﬁlﬁdé@ &sclass

t hereof for

prevention o?ﬂ?gtaié@%?bvas%@%ﬁsgﬁsﬂﬁ%ﬂﬁ%}tl%g&({s r[gﬁ@&r[ffdé\%?nent or
pr eveng gon ofelernd efra tiegicaveant, fouekarapledpaylablit éaa::d,r;mjlyﬂppﬂarhyamd
age-in

el A N EER R T
such as r heudraixgpgtans folydyiapoa@RiteLahd croseilael ordeh mbaﬂw@bléﬂﬁl 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(8), 318 (1986).

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

35 pastes, gels, sprays, aerosols or oils.



20 del ayed hypersensitivity reaction, as well as the treatnent or
prevention of bone pathol ogies fromthe group osteosarcoms,
osteoarthritis and rickets, likewi se falls within the scope of the
present invention. The expression "tyrosine kinase-induced diseases
or conditions"” refers to pathological conditions that depend on the

! . . : . it her
activity of e tyrosine 25 kinases. Tyrosine kinases eit
directly or v?gngqoﬁ)égﬁi participate in the sig- nal transBat/EF%9ps/010286

pat hways of a variety of cellular activi2bes, including _
proliferation, adhesion and mgration and differentiation. D seases
associated with tyrosi ne kinase activity include proli Ierati 0[1 ofthe

: , . . os
arowth of sol o thnBarEenid iy e8! ARENFRlrad tisgtie B sxnPe mouth
retinopathy, agd-skirjticetrmdations tepesteraly appttad piddl bPrmaRdor
i nf I anmat i oncg_,’psori asj s, rhegfl%ratoi darthritis and the like). 35 WO
2007/ 057093P éeéﬂégﬁgkﬁfg%%f thf"affoﬁg: Qggxmplrjzﬁghza@g% ig;&obenthe
use of conpoupas beferhfieyE®eiMédwith a il dFBaC\g SCib! - hase
deri vat vreTTs), sol vat_esﬂaxd st er eol so_%t%r s thereof, !El _nc+ g(% ngf m xmui;es
thereof in al Alteeatively, theraative Irpghregl_anhp%rﬂc:?cimrna:lggg:tgt@mi Ona gnezmd/ nt
treatnent of g} $8asse C i .
nodul ati on of gt?ﬁg@g\%stlég%rgﬁh}%éﬁes%uéc%hef{!'ﬂ'loggjsasﬁ' role. Preference is
given here to Met kinase. 10 Pref ﬁr ence is gi ?/len to Llhe gzre_ \?Lti Jes

I armaceuti cal usabl e i ,
col vat 5. and SPEPESLERaHeMmAENeBY S0REA el 1WgIGH APRikegor Hosoye i ai |
‘ati os, 151 orintiideRySR0L, ifiHiKh thelBilE AEBISHPIs diS LR dRMenRLd
di seasés which are influenced by 1 nhibition ofe tyrosi ne ki nases by
the conpoundsh&eyiabieganrier.dn grRicular 20rRanusiotsisaivept.ef er ence is given
to the use for the preparation of a nedica- nment for the treatnent of
di seases which are influenced t_)y i nhi bition of Met .k! nase by the e
oot ho. Lyt ot o S oA o (o enback iR e
se for et a
'ltJum)ur .1525 T@%gm%%gtlme i%a%@g? @Pgﬁ??/”tglé'ﬁéf&?%d fromthe group of
the ki dneys, of hosd and neck. -Lhe oesophagus, the. cervix. the -
' nd_neck, , _cervix,

t Egr lc(,: g,ne%/?,é B @%S?H&alqulatm,adapte 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 nasal
passages from a container containing the powder held close to the nose.

Suitable formulations for administration as nasal spray or nose drops with

25

a liquid as carrier substance encompass active-ingredient solutions in
water or oil.

30
Pharmaceutical formulations adapted for administration by inhalation en-
compass finely particulate dusts or mists, which can be generated by vari-

ous types of pressurised dispensers with aerosols, nebulisers or insuffla-

35 tors.



30the brain, the prostate, the urogenital tract, the |ynphatic

system the stomach and/or the |arynx. The solid tunmour is
furthernore preferably selected fromthe group | ung 35adenocarci noma,
smal | -cell lung carcinonas, pancreatic cancer, glioblas- toms, colon

carci noma and breast carcinoma. WO 2007/ 057093PCT/ EP2006/ 010286 - 31
- Preferen i.s furthernmore given to the use for the treatnent of a
t umour of tﬂﬁgziqp’@g@tgﬁnd i mune system preferably for tHe7EP2E8/HAKE
of a tumour selected fromthe group of-2@8ute nyel oid | eukaem a,

chronic nyeloid | eukaem a, acute |ynphatic | eukaem a and/or chronic
| ynphati c | eukaem a. The di scl osed conpounds of the fornmula | can be

adm ni stered ( I ion with other own therapeutic. agents,

i ncl udi ng antlﬂi)ﬁczéarﬁ%eé? b@@%ﬁ?@“wﬂ"%&%%ﬁ” V@H@afﬁgﬁim%mtlo@eﬁ?@eﬁ’e
agent” rel at esintinistergd aggidssuhies; RampoAEMir8amb e5&l8, pabtds F8hMmS ¥ sptdy)
‘cancer for tt}eﬁgﬁrﬁoses of treating the can- cer. The anti-cancer
treat ment defP aH*%in may be applied as a sole therapy 15or nay
involve, in addition to the conpound of the invention, conventional
surgery? or radiotherapy or chenotherapy. Such chenot herapy may

i ncl ude one d?harﬁmaéeugcal frernfiddtionsi avppbet fog parerderl administratiomdnclude

agents: anti I ive/ i | asti.c/.DNA- damagi ng agents .and

corn- 20" bi naeshuS Bl b ARleDE SRS b Ceua ST TERE ey e ARt

al kyl ati ng aglentss bQiffers, &setpibetatics apll 8biufes, BTHEM ST Which the formula-
nel phal an, chl or oanbuci |,

| oph ham d [ tard, 21
i TN e
such as'™ | uopgnEbisThAY E\%ﬁ-ddu‘é@ué_sférﬂ@é@s‘bﬁe%ldng?ﬂﬂﬁhgﬂﬁiH6m Tise sus-
inosi de, hydro

raltitrexed, nethotrexate, cytosine ara yurea and 25
genci t abi ne) PeRfENtOeRHaandrthickererscEhe famulatmslcandre hdminysteicds,

such as adri i 1 i £l dapynonyci n, epjrubicin,
i dar ubi ci n, %@oﬁgg?ér:b%mmﬁggg F’ﬁg%@éﬁgaﬁhgﬁmﬁﬁaﬁﬁ%ﬁ%?mmﬁ i#% otic
agents (for eiaisyene storedan &ckad-diridd (lybphidsad)ntatesss feat oniyabasiditin
Vi ndesi1 e ang in%- .I30r el. bi ne ?nd t axqQi ds, |j ke taxol and taxotere)
; topoi'Soner E&'el.ﬁf' i o, WA egﬁt?rcfabwtqoatm&pms, Imme-
et oposi de andistelfibpesibdRe i8REEIIaRE InfbeiRSH §8afand shd' QLSRRI bre-
canpt ot heci n%’ and cell-differentiadting agents (q or exarnple

al | -t r ans- r PP 1B ageprdanes withdthe se¢ipe ican dei preparédffeom eterik: pojvders,

(H)ycytostati ra‘?‘ﬁﬂ’efktén Biifdisas antioestrogens (for exanple tanoxifen,
35 torem feng, ra oxic%ene, dr ol oxi fene and i odoxyfene), oestrogen

recept gp downregul ators (for exanple fulvestrant), antiandrogens (for

exanpl € bi -y 15es without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the

art with respect to the particular type of formulation; thus, for example, for-
. mulations which are suitable for oral administration may comprise flavours.

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatrent, 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 exampie colon or breast carcinoma, is generally in the range

35 from 0.1 o 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



WD 2007/ 057093PCT/ EP2006/ 010286 - 32 - cal utam de, flutam de,

ni | utam de and cyproterone acetate), LHRH antagoni sts or LHRH

agoni sts (for exanple goserelin, leuprorelin and buserelin),
progesterones (for exanple negestrol acetate), aromatase inhibitors
(for 5exanple as anastrozole, |etrozole, vorazole and exenestane) and
i nhibi- tor -reductase, such as finasteride; (iii)agents which
i nhi bit cani%cﬁo(?zﬁ?m?%vasi on (for exanple nmetallo- protePEHER006/010286
inhibitors, Iike marimastat, and inhibit42fs of urokinase plasm nogen
activator receptor function); 10(iv)inhibitors of growh factor
function, for exanple such inhibitors in- clude growth factor

anti bodies, g factpr, recept ant | hodi e for. exanple the
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ant i body cet uatinbis{ef@2ab b sifgle sk |per dap e asassy ihréf‘éé}iésoé@afrf—é{ééé? ne
rs and serine/threonine kinase’inhibitors, tor

ki nase 15i nhi bi t

exanpl e i nhi bP%”SB@SG) or fxEngE dariiiregr Wl Hiveartshr) Headiayysg that te totpl e
EGFR fanm |y t y&@884 [ ]y VoY :

N-(3- chﬁ_or 0- 4- f%o‘?ﬁ%&_ﬂ%@%%ﬁ%%@%?wt%@?‘6@&‘1"%85’?6%8&% a

qui nazol i n- 4- BiYsieiogigetly tunetibnalAienivate) thentof(andidwatgtmined as the frac-
gggf“;%') )20, Tndh B thé AREROELRIAN Y e ESHEROLM Aedbruing 16 The Mivention
6-acryl am do-per(. dihtar be sélimed dndtemilar dosc’-d78 SR Ik TOPIhRRARent

qui nazolin 4 ine (Cl 1033 . for exanple inhibitors of the

pl at el ei‘-deri éﬁﬂﬁrréQMdrﬁ&Q'?d%“S%‘f'Qm aovend for exanpl e inhibitors of

t he hep royte grow h factor famly; 25(v)antiangi ogenic agents, such
as those which inhibit the effects of vascu- |lar endothelial growh
factor, (for Eiainyeatiemiurtermoraeaiatearto eratlicamedntalcomglrisirgy aviehstfares or

anti body bev r@ﬁ[ﬁ‘:@! i I nds sych.,as those di scl osed
in publi shedqﬁn er nat%@ﬁgﬁl&ﬁﬁ@i éAP"QE’W?‘%HP%‘?@'%W@@?f‘%‘%f}vwol-
97/ 30035, WO Va3 6tenecisWIBSIHERSSTAncARIthCOIROeRdReleBRIN 4PFfioBY
ot her nﬁschani S8 tgf or exafrrPt e li Bom’ de, inhibitors of integrin av
functi o and 2RHgTtdEISHNR I %‘975‘\‘? agen geHve ingredient: s, such as
conbretastatin A4 and com pounds disclosed in international patent

appl i cations_WD 99/02166, WD 2007/ 057093PCT/ EP2006/ 010286 - 33 -
he invention also relates fo a set (kit) consisting of separate packs of

(@) an effective amount of a compound of the formula | and/or pharma-
20 ceutically usable derivatives, solvates and sterecisomers 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 sterecisomers

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



WD 00/ 40529, WD 00141669, WO 01/92224, WD 02/ 04434 and WO 02/ 08213;
(vii) antisense therapies, for exanple those which are directed to
the targets |listed above, such as ISI'S 2503, an anti-Ras antisense; 5
(viii) gene therapy approaches, including, for exanple, approaches
for replacenent of aberrant genes, such as aberrant p53 or aberrant
BRCAL or BRCA2, GDEPT (gene-directed enzyme pro-drug therapy)

appr oaches,WQatH/08¥%2 hose usi ng cytosi ne deami nase, thhyREHEPRI0KIA286e
or a bacterial 10nitroreductase enzyne,2&nd approaches for increasing
patient tolerance to chenotherapy or radiotherapy, such as multi-drug
resi stance gene therapy; and (i x) i mmunot herapy approaches,

I ncl udi ng, fﬂésexanple, ex-vivo and 15i n-vivo approaches for

i ncreasing t Ennunogenicity of patient tunour cells, such as
transfection with cytokines, such as interleukin 2, interleukin 4 or

granul ocyt e- e PRBASECHIDATHAsSErk Biitab ik 5%&%&@@&@3@?\@ s Q& fs

decreasing T-cell anergy, approaches using transfecte nmure ce
20 such as cyeoriER¥NelsapsFashllydodurnans.iio thetreatmenipf tuobiae kirksey

cytokire- tr t L ne S i n
i <1 i ot yp I Gedd fhelPlisenb O R Bt BRRAABENT of Bl el
]|coref elrablI Y, S?Jatt)iroiogica{m%aévaf;miﬂi_a@satmr(bi aa@og?mésié)hmic@ﬁﬂﬂﬁd gté‘s tlﬁé t he
ormula I. a - atin ents cycl ophos m de Busul fan
| f osf ani de w&“b‘ﬁ&! éﬁﬁ%ﬁ%@FmPﬂﬂggﬁ?ﬂ@ﬁ%ﬁ@ %Q}ﬁb@’f&a{ﬁﬁuewt Y,
Dacar bazi ne GgenHghddtPmacular degeneration and the like) and inflammation (psoria-
10 sis, rheumatoid arthritis and the like).

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

sensitivity reaction and the like.



Lonusti ne Procarbazine Altretam ne Estranusti ne phosphate

Mechl or oet ham ne Streptozocin Tenozol om de Senusti ne
Ci splatin Carboplatm WD 2007/ 057093PCT/ EP2006/ 010286 - 34 -

agents

pl ati num

- 35 - Therarubicin I darubicin Rubidazon Plicanycinp Porfironycin
Cyanonor phol i nodoxor ubi cin M toxantron (Novantron) Bl eonmycin A

Bl eomycin B Mtonycin C MEN- 10755 (Menarini) GPX-100 (Gem

Phar maceut i ®4} 20074057093 PCT/EP2006/010286

10

15

20

25

30

35

-29.-

Also encompassed is the use of the compounds of the formula | andfor
physiologically acceptabie salis and solvates thereof for the breparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which fo
this method a therapeutically effective amount of a compound according to
the invention is administered fo a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can
be determined by the person skilled in the art without undue effort.

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

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
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 6ne or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig- -
nal transduction pathways of a variety of cellular activities, including proilif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the

like).

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

treatment of cancer, in particular fast-growing tumours.



Pacl i t axel Docet axel Col chicine Vinblastine Vincristine Vinorel bine"
Vi ndesi ne Dol astatin 10 (NCl) Rhizoxin (Fujisawa) Mvobulin

(War ner - Lanbert) Cenadotin (BASF) RPR 109881A (Aventis) TXD 258
(Aventis) Epothilone B (Novartis) T 900607 (Tularik) T 138067 _
(Tularik) Cryptophycin 52 (EIi Lill yg Vi nf | gni ng Egﬁ/lé;e) Aur i st7at| n
PE (Tei kok BMS 247550 (BMS) BMS 18447

(BI\/(IS) Taxolg‘r{(g%bg}a %3ot arqa) SB 408075 (d axoSm t hKline) 8636/0%286
(Abboft) PG TXL (Cell Therapeutics) 1DNG109 (Bayer) A 105972
(Abbott) A 204197 (Abbott) LU 223651 (BASF) D 24851 (ASTA Medica)
ER- 86526 (Eisai) Conbretastatin A4 (BMS) | sohonohal i chondrin-B
(PharnmaMar) ZD 6126 (AstraZeneca) PEG Paclitaxel (Enzon) AZ10992
(Asahi) UN-5109 (1ndena) AVLB (Prescient NeuroPharm) Azaepothilon B
(BMB) BNP- 778R inBenikuribus kylaia-td e osle of cODRDERMEDT thelfashaitil naid
I(ZEI; rrH)e 352;14 (Egﬁg\g%%lg%uﬁcany ﬁ‘gnabqg leH\tJa %vréls,r%o satlé%tarn s elar%oérc])?nsetrg ?l%)rlegf,

5 including mixtures thereof in all ratios, for the preparation of a medicament

for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.

Preference is given here to Met kinase.

10
Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, including
mixtures thereof in all ratios,

15 for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-
ing to Claim 1.

20 Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
Met Kinase by the compounds according to Claim 1.
Especial preference is given to the use for the treatment of a disease
where the disease is a solid 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.



At amest an ( Bi oMedi ci nes) YM 511 ( Yamanouchi) Thym dyl ate synt hase
inhibitors Penetrexed (Eli Lilly) ZD-9331 (BTG Nol atrexed
(Exi m as) CoFact or Tm ( Bi oKeys) WD 2007/ 057093PCT/ EP2006/ 010286 -

36 - Al bumin 32P (Isotope Solutions) Thynectacin (NewBiotics)
Edotreotid (Novartis) Pharmaceuticals) 06-Benzyl guanine (Paligent)
Farnesyl transferase inhibitors Arglabin (NuOncol ogy Labs) lonafarnib

(Schering- BYQHWHPSBRY- 43- 9006 (Bayer) PCT/EP2006/010286
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Preference is furthermore given to. the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-

nation with other known therapeutic agents, including anticancer agents.

As used here, the term "anticancer agent® relates to any agent which is
10 administered to'a patient with cancer for the purposes of treating the can-

cer.

The anti-cancer treatment defined herein may be applied as a sole therapy
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-
binations thereof, as used in medical oncology, such as alkylating agents
{for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chioroambucil, busulphan and nitrosoureas):; antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracit and
tegafur, raititrexed, methotrexate, cytosine arabinoside, hydroxyurea and
25 gemcitabine); antitumour antibiotics (for example anthracyclines, such as

20

adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramyein) ; 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 celi-differentiating agents (for
example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);
(i) cytostatic agents, such as antioestrogens (for example tamoxifen, |
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-

35



Tipi farni b (Johnson & Johnson) Perillyl alcohol (DOR Bi oPharnma)
Punp i nhibitors CBT-1 (CBA Pharne) Tariquidar (Xenova) Ms-209
(Schering AG Zosuquidar trihydrochloride (Eli Lilly) Biricodar
dicitrate (Vertex) Hi stone acetyl transferase in- hibitors

Tacedi naline (Pfizer) SAHA (Aton Pharma) MsS-275 (Schering AG

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

Met al | opr otVé? AWB570%hi bi t ors R bonucl eosi de reduct ase | ROT/BR2006/01 P26
Neovastat (Aeterna Labo- ratories) Marigmstat (British Rio- tech)
Galliumnmaltolate (Titan) Triapin (Vion) CMI -3 (Col | aGenex)

BMS- 275291 (Cel 'tech) Tezacitabine (Aventis) Didox (Ml ecules for
Heal t h)

calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH ago'nists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-
tors of ba-reductase, such as finasteride:
iii) agents which inhibit cancer cell invasion (for example metalio-
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/threcnine 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 phenyi)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib, 0SI1-774)
and 6-acrylamido-N-(3-chioro-4-flucrophenyl)-7-(3-morpholinopropoxy)-
quinazolin-4-amine (Gl 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 celi
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications
30 WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avB3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-

35 pounds disclosed in international patent applications WO 99/02168,



TNF- al pha agoni sts/ anta onists Virulizin (Lorus Therapeu- tics)
CDC-394 Cel ene Revimd (Celgene) Endot hel i n-A re- ceptor

antagoni sts Atrasentan (Abbot) ZD-4054 (AstraZeneca) YM 598

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

tors Interferon Oncophage (Antigenics) GW (Progenics) Adenocarci nona
vacci ne (Bi &9?‘&7’0@?&37 (AVI Bi oPharma) JRX-2 (| mmuno- FRRQT/PEROGDE286

(Peplin Biotech) Synchrovax vaccines (CI331mmuno) Dexosone therapy
(Anosys) Pentrix (Australian Cancer Technology)-

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
{vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense:
(viiy  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 hitroreductase 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
cells, such as transfection with cytokines, such as interleukin 2, inferleukin
4 or granulocyte-macrophage colony stimulating factor, approaches for
decreasing T-cell anergy, approaches using transfected immune cells,
such as cytokine—transfected dendritic cells, approaches using cytokine-

20
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 I.
Table 1.
alkylating agents | cyclophosphamide Lomustine
Busulfan Procarbazine
30 Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chlorcambucil Temozolomide
Dacarbazine Semustine
35 Carmustine
platinum agents | Cisplatin Carboplatin




JSF- 154 (Tragen) Cancer vaccine (Intercell) Norelin (Biostar) BLP-25
(Biomra) MGV (Progenics) 13-Alethin (Dovetail) - 37 - Melanona
vacci ne (CTL I muno) p21-RAS vaccine (Gem Vax) CLL-Thera (Vasogen)
Qestrogens Conj ugat ed oestrogens Ethynyl oestradi ol chlorotriani sene
| denestrol Hydroxyprogesterone caproate Medroxyprogesterone
Testostero erone propionate Fl uoxymesterone

Met hyl t est B’EQ g‘l%th%%’ii ethyl stil bestrol Megestrol Tanoxi fRT/EBPEEEI3A
Dexanet hasone Predni sone Met hyl predni sd@done Predni sol one

Am nogl ut et hi m de Leuprolide Goserelin Leuporelin Bicalutam de
Flutam de Cctreotide Nilutam de Mtotan P-04 (Novogen)

2- Met hoxyoestradiot—Entrel W*FF&F%EIA_EW_—HHPE 2 Y9473 (AnorMED) -
Spiroplatin lLobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
5 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites | Azacytidine Tomudex
Gemcitabine Trimetrexate
10 Capecitabine Deoxycoformycin
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
15 2-fluorodesoxycytidine [rofulven (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 Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik}
Pixantrone (Novuspharma) CKD-602 (Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
30 BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin lLosoxantrone
35 Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid




Tal aporfin (Light Sciences) Pd-Bacteriopheophorbid Theral ux

(Therat echnol o- (Yeda) gies)Lutetium Texaphyrin o

Mot exaf i n- Gadol i ni un( Phar macyclics) (Pharmacyclics)Hypericin

| matinib (Novartis) Leflunom de(Sugen/Pharmaci a) ZD1839 (AstraZeneca)
Erlotinib (Oncogene Science) Canertjnib (Pfizer) Squal am ne
(Genaera) SU5416 (Pharmacia) SU6668 (Pharmaci a) ZD4190 (AstraZeneca)
ZD6474 (Ast WEASAEEEYVat al ani b (Novartis) PKI 166 (Novar tRcsyEr@o@i 6236
(G axoSm t hKl i ne) EKB-509 (Weth) EKB-5%68 (Wet h) Kahal i de F _
(PharmaMvar) CEP- 701 (Cephai on) CEP-751 (Cephal on) M.N518 (M I enium
PKC412 (Novartis) Phenoxodiol O Trastuzumab (Genentech). C225

r hu ch) MDX-H210 (Medarex) 2CA4_( Genent ech)

| Cl one i -
l(\/DX- 447 % Medgr ex) ABX- EGF ( Abgeirdicinvc- 1C11 (| ndBlenejycinid
2007/ 057093PCT/ EP2006/ 010286ldar@gcin  SR-27897 ( GBlsofyicinhB bi t or
Sanof i - Synt hgl abo) Tocl adesiRebidegani c AVP agoni siitoiybiaphar m
Al voci di b (CDK i nhi bitor, Ayelitarsyci@y- 247 ( COX- 2 MBN-DO138 (Ménatini)
Medi cal ) P54 |( COX- 2 i nhi bi t pPorfiRimyecinhar m CapCeI(_t,‘p'x’Md(ﬁ(Gg}ﬁO
stimul alit, Bgvarian Nordic) | CmdAérphaihatadat agorp@rma@eﬁﬁggg}nesys)
rubicin
Mitoxantron (Novantron)
Antimitotic agents |Paciitaxel SB 408075
Docetaxel {GlaxoSmithKiine)
10 Colchicine . E7010 (Abbott)
Vinblastine PG-TXL (Celi
Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abboitt)
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) Isochomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 61286 (AstraZeneca)
20 T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tuiarik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly) !'DN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
25 BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (OXiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
30 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
35 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum




G 7DT i nmunogen (gastrin inhibitor, Aphton) Efaproxiral (oxygenator,
Al'l os Therapeutics) Pl-88 (heparanase inhibitor, Progen) Tesmlifen
(hi stam ne antagoni st, YM Bi oSci ences) Hi stam ne (histam ne H2
receptor agonist, Maxim Tiazofurin (I MPDH inhibitor, Ri bapharm
Cilengitide (integrin antagonist, Merck KGA) SR-31747 (IL-1

ant agoni st 90 nt hel abo) cOl - 779 (mrOR ki nase inhibitor

Exi sul i nd ( Y0 bitor. Cell Pathways) CP-461 (POE-R?F’%OM

Cel | Pat hways) AG 2037 (CART i nhi bitor-3@Pfizer) WK-UK1 (pl asm nogen
activator inhibitor, Wlex) PBI-1402 (PWM stinulant, ProMetic

Li f eSci ences) Bortezom b (prot easorre [ nhi bi tor M | I enni un) SRL- 172
1777 IDI\ID

(T-cell sti mptant;—SR—Phar ||_.r\ t-at-ho

i nhi bitor, B{oCryst) Ranpi r?ﬁ_’ fﬁ%ﬁtﬂ%ﬁ’ﬁ%&% stFﬁﬁr“éfi‘ﬁe‘g’iéﬂsr%éel 1)
Gal arubi cin (RNA synt hesi s A) Ti p%%’%ﬂ duci ng
agent, SRl |hternational) NI @E‘%’f’%@t‘ﬁ)ed@cﬁhﬁgnagent Zambon)

R- Ff ur bi pr of en (NE-kappaB | rﬁdioﬂ'?f) W‘ﬁ)@\ 3CPA (NE- kappaB

i nhi bitor, Acti vp Bi of ech\ Seqcal ci toI (vitamin D recept or agoni st

Leo) 131- | - TMF®0esYIDNA ant d4ogiabin, (NTQneslgyecul afipifafibo t(Juhinson & ODC

i nhi bi tor, ||iEosBae@stogy) M-abs) oni c aci d (ost eoddiasbn) nhi bitor,

Yamanouchi ) |inbibgatsam (p53 |&iniafarhiniSchirisgi ) Apl Peliity! 4lcBihol ('IU(DRI tor,

Phar maMar) R tuxi mab (CD20 |®idughpdy, GCenentech) gephirHapb (CD33

anti body, Weth Ayerst) PG}BAlyas3®BD089BEp$ Pronoter, Phar rragene3| S)

| munol TM (tr| cl osan nout hwash, Endo). Tri acetyl ur| 0] e (url drme

pr odru 7T -Si gll Science)

Tr anquB 107 Isﬁlﬁ ﬁ]ﬂnﬁuﬁﬁlﬁom ?gf%@ P Jé a) @%ﬂrﬁa 2y O%EF : Lilly)

promoter, Pr ocyon) Dor ani d %rﬁ% GPr OMRiktadar LFCl rate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase in- SAHA {Aton Pharma) (Titan)

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

20 Triapin (Vion)

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

o5 Endothelin-A re- | Atrasentan (Abbaot) YM-598 (Yamanouchi)
ceptor antagonists | ZD-4054 (AstraZeneca)

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

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

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

(Biomira) JSF-154 (Tragen)

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

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

PEP-005 (Peplin Biotech) BLP-25 (Biomira)
Synchrovax vaccines (CTL MGV (Progenics)
Immuno) 13-Alethin (Dovetail)
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transferase inhibitor,

Poi nt Therapeutics) Mdostaurin (PKC inhibitor,

Bryostatin-1 (
Everlife)

(apoptosis pronoter,

Trans-retin
MAXI A) Apom’vﬁ)

(apopt osi s pronoter, _
Roche) Brostallicin (apoptosis pronoter,

PKC sti nul ant ,

SDX- 101 (apopt osis pronoter,
Chenmenex)

?%is,iggl fferent i ator,

apoptosis pr

GPC Bi ot ech) CDA-11

onot er,

Bi oni che) Ro-31-745% { apopt osi s pronoter,
Phar maci a)

CHS- 828 (cytotoxic agent,
Nl H MX6 (apoptosis prono
| LEX Oncol ogy) LI rocllqu}"/gpzonﬁ/dmzsﬁ

Teli k) PT-100 (grow h factor agonist,
Novartis)

(apoptosi s pronoter,

Sal nedi x) Cefl atonin

Leo)

La

cycl ophospham de Busul fan | fosfam de NEI phal an Hexarret hyl mel anm ne

Thi ot epa chl ofoarTCoctt

Lkil..c

ke pHll ey

\AJ.I Ilub
Procar bazi ne jAl tret am ne Est Mé%ﬁ]i %gaﬁcﬁ%
Strept ozoci n [Tenozol om de Se,@w vaccine (Gem-
Vax)

S Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone

chlorotrianisene Aminogiutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
10 caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate ~ Qctreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
15 Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli L;!ly)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
20 agents Theralux (Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafm-Gadollmum (Pharmacyclics)
{Pharmacyciics) Hypericin
Tyrosine kinase  |imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
25 macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci-  PKC412 (Novartis)
ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine (Genaera) C225 (ImCione)

30 SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)
ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 {Novartis) IMC-1C11 (ImClone)
GW2016 (GlaxoSmith-

35 Kline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)




Cisplatin Oxaliplatin Spiroplatin Carboxyphthal atop | ati
Tetraplatin Omplatin Iproplatin

nu m

Car bopl atin ZD- 0473 ( Anor MED)

Lobaplatin (Aetema) Satraplatin (Johnson Mafthey) BBR-3464
(Hof frnann-La Roche) SM 11355 (Sumitonp) AP-5280 (Access).

Azacyti di ne
2-chl or ode§,95¥@ﬂq/%

2-fl uorodesoxycyti

Genci t abi ne Capeci t abi ne 5-fl uorouracil
5.4, ne 6- Mercaptopurine 6-Thi oguani ne
ine Methotrexate idatrexate

Deoxycof ormyci n Fl udar abi ne Pent ost at i 138 -
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Fl oxuri di ne

Tomnud ex%ﬁ@%}(ﬁﬁgg e

Various agents

SR-27897 (CCK-A inhibi-
tor, Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

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

P54 (COX-2 inhibitor,
Phytopharm)

CapCell™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)

G17DT immunogen (gas-
trin inhibitor, Aphton)
Efaproxiral {oxygenator,
Allos Therapeutics)

P1-88 (heparanase inhibi-
tor, Progen)

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

Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibitar,
Pfizer)

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

TLK-286 (glutathione-S

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthe-
sis inhibitor, Dong-A)
Tirapazamine (reducing
agent, SR! International}
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen {(NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB
inhibitor, Active Biotech)
Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
antagonist,
TransMolecular)
Eflornithin (ODC inhibitor,
ILEX Oncology)
Minodronic acid
{osteoclast inhibitor,
Yamanougchi)

Indisulam {p53 stimulant,
Eisai)

Aplidin {(PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)
Gemfuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis -
promoter, Pharmagenesis)
Immunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 {sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS
Biomedix)

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




Ral titrexed Hydroxyurea Decitabine (SuperGen) C of arabi ne
(Bi oenvision) Irofulven (M3 Pharrna) DVDC (Hof f mann-La Roche) WO

2007/ 057093PCT/ EP2006/ 010286 - 40 - 30. - 41 - Papl i t axel .
Docet axel Col chicine Vinblastine Vincristine Vinorel bi ne Vindesi ne

Dol astatin 10 (NCl) Rhizoxin (Fujisawa) M vobulin (Warner-Lanbert)

Cemadotin ( PR ,109881A (Aventis) TXD 258 (Aventis) Epothilone B
(Novartis) Wé@@?ﬂgﬁul ari k) T 138067 (Tularik) Crypt oIS R 0052019286 |
Lilly) Vinflunine (Fabre) Auristatin PE3@Fei koku Hornone) BMS 247550

(BV5) BMS 184476 (BMS) BMS 188797 (BMS) Taxo rexin Protar.a

transferase inhibitor, Telik) CHS-828 (cytotoxic agent,
PT-100 (growth factor Leo)
agonist, Point Therapeu-  Trans-retinic acid
tics) {differentiator, NIH)
Midostaurin (PKC inhibitor, MX6 (apoptosis promoter,
5 Novariis) : MAXIA)
Bryostatin-1 (PKC stimu- ~ Apomine (apoptosis
fant, GPC Biotech) promoter, ILEX Oncology)
CDA-! (apoptosis pro- Urocidin (apoptosis
moter, Everlife) . promoter, Bioniche)
SDX-101 (apoptosis pro-  Ro-31-7453 (apoptosis
10 ‘ moter, Saimedix) promoter, La Roche)
Ceflatonin (apoptosis pro- Brostallicin (apoptosis
moter, ChemGenex) promoter, Pharmacia)
alkylating agents | cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
15 Melphalan Estramustine phosphate
Hexamethylmelamine Mechlorocethamine
Thiotepa Streptozocin
chloroambuicil Temozolomide
Dacarbazine Semustine
Carmustine
20 - . - -
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum ~ Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
25 Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
30 Capecitabine Deoxycoformyein
S-fluorouracil - Fludarabine
Floxuridine Pentostatin
2-chiorodesoxyadenosine  Raltitrexed
8-Mercaptopurine Hydroxyurea
B-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
35 2-fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)




SB 408075 (G axoSmi thKl i ne) E7010 (Abbott) PG TXL (Cell

| DN 5109 (Bayer) A 105972 (Abbott) A 204197 (Abbott) LU 223651 (BASF)
D 24851 (ASTA Medica) ER-86526 (Eisai) Conbretastatin A4 (BMS)
| sohonohal i chondri n-B (PharmaMar) ZD 6126 (AstraZeneca)

PEG Pacl i t axel
(Prescient
CA- 4- Pr odr

WP

Ami nogl ut et hi m de Letrozol e Anastrazot&0For mest an

(Enzon) AZ10992 (Asahi)
ma) Azaepothilon B (BVM5) BNP-
E) Dol astatin-10 (NrH) CA-4 OXi GEN

At anest an ( Bi oMedi ci nes) YM 511 ( Yarmanouchi)

| DN- 5109 (I ndena) AVLB

7787 (TR
Exenmest an
Thym dyl at e synt hase

inhibitors Penetrexed (Eli Lilly) ZD-9331 (BIG Nol atrexed
(Exim as) CoFactor—TM{Brofeys) Ethynylevtidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi}
5 Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
10 Dexrazoxanet - J-107088 (Merck & Co}
{TopoTarget) BNP-1350 (BioNumerik)
Pixantrone (Novuspharrna) CKD-802 {Chong Kun
Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
15 Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin suifate
20 (Paunomyecin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
|darubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 {Gem
25 Cyanomorpholinodoxo- Pharmaceuticals)
rubicin
Mitoxaniron (Novantron)
30

35

Ther apeuti cs)




Trabectedi n (PharmaMar) G ufosfanmi de (Baxter International) Al bunin
1- 32P (1lsotope Sol utions) Thymectacin (NewBiotics) Edotreotid

(Novartis) Maf osf am de (Baxter International) Apazi quone (Spectrum
WO

Phar maceuti cal s) 06-Benzyl guani ne (Paligent)
20071057093PCT/ EP2006/ 010286 -42 -

Ar gl abi n (NuOncol ogy Labs)
o gl‘i PIFHPHITORIohnson & Johnson) Perillyl al cohol pdi¥o06/010286

Far nesyl

transferase inhibitors
| onaf arni b ( Scheri ng- Pl ough) BAY-43-9006

(Bayer)
Bi oPhar na) -41-
Antimitotic agents | Paclitaxel 5B 408075
Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbctt)
Vinblastine PG-TXL (Cell
Vincristine Therapeutics)
5 Vinorelbine IDN 5109 (Bayer)
Vindesine A 105872 (Abbott)
Dolastatin 10 (NCI) A 204197 (Abbott)
Rhizoxin (Fujisawa) LU 223651 (BASF)
Mivobulin (Warner- D 24851 (ASTA Medica)
Lambert) ER-86526 (Eisai)
10 Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 100881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-5109 (Indena)
15 Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma}
Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-Prodrug (OXiGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
20 Taxoprexin (Protarga) CA-4 (OXIiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
25 Thymidyiate Pemetrexed (Eli Liliy) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) Cotactor™ (BioKeys)
inhibitors :
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide {Baxter
Glufosfamide {Baxter International)
30 International) Apaziguone (Spectrum
Albumin + 32P (Isctope Pharmaceuticals)
Solutions) 06-Benzylguanine
Thymectacin (NewBiotics) (Paligent)
Edotreotid (Novartis)

35




Punp inhibitors CBT-1 (CBA Pharma) Tariquidar (Xenova) Ms-209 .
(Schering AG Zosuquidar trihydrochloride (Eli i C
dicitrate (Vertex) Retinoic acid receptor agonists Fenretinide

(Johnson & Johnson) |

LGD- 1550 (Lifl and)

Lilly) Biricodar

Alitretinoin (Ligand)

I nterferon Oncophage (Antigenics) GW (Progenics) Adenocarci noma

(Pepl i &1 STELAs"

P-37 (AVI
nchrO\(/ax vaccines (CIL I mmuno) Mel dfdier20%Apaie

Bi oPharma) JRX- 2

(1 mmuno- Rx) PEP- 005

(CTL I nmuno) p21-RAS vacci ne (GenVax) -42exosonme therapy (Anosys)
Pentrix (Australian Cancer Technol ogy) JSF-154 (Tragen) Cancer
vaccine (Intercell) Norelin (Biostar) BLP-25 (Biomra) MV

(Progeni cs)
Hor nronal and
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ffansferase

Q)

LE‘E@?I@%C@J[{Q%QEQ ( \vaﬁiﬁﬁé'r)nib (J%%nson &
abs)

Johnson)

inhibitors lonafarnib (Schering- Perillyl aicohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors  |CBT-1 (CBA Pharma) Zosuquidar :

Tariquidar (Xenova)
MS-208 (Schering AG)

trinydrochloride (Eli Lilly)
Biricodar dicitrate (Veriex)

Histone acetyl

Tacedinaline (Pfizer)

Pivaloyloxymethyl butyrate

transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Tezacitabine (Aventis)
reductase Biotech) Didox (Molecules for
inhibitors Gallium maltolate (Titan)  Health)

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

antagonists

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

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

Alitretinoin (Ligand)

Immuno-
moduiators

Interferon

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

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

Meianoma vaccine (CTL
Immuno)

p21-RAS vaccine

(GemVax)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

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

BLP-25 (Biomira)

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




Conj ugat ed oestrogens Ethynyl oestradi ol

chl orotri ani sene | denestrol

Hydr oxypr ogest er one caproate Medroxyprogesterone Testosterone

Test osterone propi onate Fluoxymesterone Methyltestosterone
Tamoxi f en Torenofi n Dexanet hasone

Pr eci ni sone Met hyl predni sol one Predni sol one Am nogl ut et hi m de

Di et hyl stil bestrol

Leuprolide
Ni | utam de

Arzoxifen (ElI

Rk

Lilly)

Megest r ol

n _Leuporelin Bicalutam de Flutam de Octreotide
P04 (Novogen) 2- Met hoxyoestradi ol ( BifiyeRrABep010236

Phot odynam ¢ agetis Tal aporfin (Light

Sci ences) Theral ux (Theratechnol ogi es) Mt exafin-Gadolinium _
(Pharmacyclics) Pd-Bacteriopheophorbid (Yeda) Lutetium Texaphyrin

(Pharmacyclic
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Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
[denestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethyistilbestro! P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (EIi Lilly)
Dexamethasone

Photodynamic Tataporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Yeda)

{Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Lutetium-Texaphyrin
(Pharmacyclics)
Hypericin

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Pharm
acia)

£DI839 (AstraZeneca)
Erlotinib (Oncogene
Science)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SUB668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016
(GlaxoSmithKline)
EKB-508 (Wyeth)
EKB-569 (Wyeth)

Kahalide F {PharmaMar)
GEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)
Phenoxodiol O
Trastuzumab (Genentech)
G225 (ImClone)
rhu-Mab {Genentech)
MDX-H210 (Medarex) -
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

Various agents

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

BCX-1777 {PNP inhibitor,
BioCryst) ,
Ranpirnase (ribonuciease




Hypericin  Tyrosine kinase inhibitors Imatinib (Novartis)
Lef | unom de( Sugen/ pharm aci a) ZDI 839 (AstraZeneca) Erlotinib
(Oncogene Science) .Canertjnib (Pfizer) Squal am ne (Genaera) SU5416
(Pharnacia) SU6668 (Pharmacia) ZD4190 (AstraZeneca) ZD6474
(AstraZeneca) Vatal anib (Novart Ih;S) EEEl égg E\I?Wov?[lg | s%( S\/\FO;G .

G axoSmi t ' B- 509 (Wet - e ahal i de _
EPhar maMar w% (Cephal on) CEP-751 (Cephal on) I\/LNé)fg"f%f}qéfoé%sﬁm
PKC412 (Novartis) Phenoxodiol 0 TrastuZfrab (Genentech) C225
(I nCl one) rhu-Mab (Genentech) MDX-H210 (Medarex) 2C4 (Genentech)

VDX- 447 (Medar ex) ABX- EGF (Abgeni x) | MC-1Cl1 (I nCl one) Vari ous

£ |

agents SR- 27897 (CCK-A T Tkt Sanaf = eyptheaba) —BeETEF—(PNP
b or " Blo0ryst) Fanpl (dgEPRLRAIE AN gl
2007/ 057093PC tvocidib (CDK inhibitor,  synthesis inhibitor, Dong-
Aventis) A)
CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
5 Ivy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetyicysteine (reducing
Phytopharm) agent, Zambon)
CapCell™ (CYP450 R-Flurbiprofen (NF-kappaB
stimulant, Bavarian Nordic) inhibitor, Encore)
GCS-100 (gal3 antagonist, 3CPA (NF-kappaB
10 GlycoGenesys) inhibitor, Active Biotech)
G17DT immunogen Seocaicitol {vitamin D
(gastrin inhibitor, Aphton)  receptor agonist, Leo)
Efaproxiral (oxygenator, 131-I-TM-601 (DNA
Allos Therapeutics) antagonist,
PI-88 (heparanase TransMolecular)
inhibitor, Progen) Eflornithin (ODC inhibitor,
15 Tesmilifen (histamine ILEX Oncology)
antagonist, YM _ Minodronic acid
BioSciences) (osteoclast inhibitor,
Histamine (histamine H2 ~ Yamanouchi)
receptor agonist, Maxim)  Indisulam (p53 stimulant,
Tiazofurin (IMPDH Eisai)
20 inhibitor, Ribapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin Pharmaiviar)
antagonist, Merck KGaA)  Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCI-779 (mTOR kinase antibody, Wyeth Ayerst)
inhibitor, Wyeth) PG2 (haematopoiesis
25 Exisulind (PDE-V inhibitor, promoter, Pharmagenesis)
Cell Pathways) lmmunol™ (triclosan
CP-461 (PDE-V inhibitor,  mouthwash, Endo)
Cell Pathways) Triacetyluridine (uridine
AG-2037 (GART inhibitor, prodrug, Wellstat)
Pfizer) SN-4071 (sarcoma agent,
30 WX-UK1 (plasminogen Signature BioScience)
activator inhibitor, Wilex)  TransMID-107 ™
PBI-1402 (PMN stimulant, (immunotoxin, KS
ProMetic LifeSciences) Biomedix)
Bortezomib (proteasome  PCK-3145 (apoptosis
irhibitor, Millennium) promoter, Procyon)
SRL-172 (T-cell stimutant, Doranidazole {apoptosis
35 SR Pharma) - promoter, Pola)
TLK-286 (glutathione-S CHS-828 (cytotoxic agent,
transferase inhibitor, Telik) Leo)




- 44 - Tocl adesi ne (cyclic AMP agonist, Ri bapharnm) Al vocidib (CDK
i nhibitor, Aventis) CV-247 (COX-2 inhibitor, Ivy Medical) P54 (COX-2
I nhi bitor, Phytopharm CapCelli's" (CYP450 stinulant, Bavarian
Nordic) GCS-100 (gal 3 antagoni st, d ycoGenesys) GL7DT i mmunogen
(gastrin inhibitor, Aphton) Efaproxiral (oxygenator, Allos

Ther apeutic z eparanase inhibitor, Progen) Tesmlifen
(hi st am ne gon gcé%ﬁ%gé;‘ YM Bi oSci ences) Hi stam ne (hi st affy HEPi6/010286

receptor agonist, Maxinm) Tiazofurin (I M#H inhibitor, Ri bapharm
Cilengitide (integrin antagonist, Mrck K&A) SR-31747 (1L-1
ant agoni st, Sanofi-Synthel abo) CCl-779 (nTOR ki nase inhibitor,

EXl SUl | nd (P = y :'?' 0 o" VLY o7 CP-—46 ~D v A

Cel | Pathways) AG 2037 (GART Ghy (?8, St ) WCEAR 1 nogen
activator inhjbitor, WIex) P’J'i&HE';{tPNN sti mul afirerepiajer. NIH)

Li f eSci ences)| Bortezoni b (pr f%?qg{)alg C$nhi bi tor, MKCdARPEiepisgrRMpter,

(T-ceil stimant, SR Phar nﬁ aygs (R iRRIERToMAKIAY ansf er ase

inhibitar, Telik) stinulaniNo¥@Rigtel |) Gal ar ubi ofpomREAapgptosissi s

i nhi bi t8r., DangA) Tirapazam R&/ost&it(MECagent, JRPMIateriliaX Covalogy)

N-Acet yl cyst di ne (reduci ng a$fmelanz&#DodiotReR) ur Hipcilire tagdifedisppaBb

i nhi bitor, Encore) 3CPA (NF{&B¥phBapariodist or, ActpremoBiBesiighe)

Seocal citol (lvitam n D receppomagnibvetife) eo) 13RA-3TMAEBapbMdsis

antagoni st, Transhbl ecul ar) | EDXet01 (apoptds@C i nhigvbineter, L Rbche)

Oncol ogy) M rjodronic acid [mshraer SalmediR) bi t or 1Br¥§t’§ﬂﬂ9ﬂ@bb})tosis

| ndi sul A (p33 stinulant, E Geftatonin (apoptosis promoter, Pharmacia)
promoter, ChemGenex)

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

20 ASSAYS

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

the assays described below and were found to have kinase inhibitory

o5 activity. Other assays are known from the literature and could readily be
performed by the person skilied 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., Anficancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et

30 al, in vitro 18:538- 549),

Measurement of Met kinase activity

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

14-526), Met kinase is expressed for the purposes of protein production in
insect cells (S21; S. frugiperda) and subsequent affinity-chromatographic



Aplidin (PPT inhibitor, PharmaMar) Rituxi mab (CD20 anti body,

Genent ech) Gentuzunmab (CD33 antibody, Weth Ayerst) P&

(haemat opoi esi s pronoter, Pharmagenesis) | munol TM (tricl osan

nout hwash, Endo) Triacetyluridine (uridine prodrug, Wellstat) SN-4071
(sarcoma agent, Signature BioScience) TransMLD- 107Tm (i mmunot oxi n, KS

Bi onedi x P poptosi s pronoter, Procyon) Doranidazol e
(apopt os?s%@%@%ﬁ)éf%l a) CHS-828 (cytotoxic agent, Le%gT/EP%’“")Z“I
2007/ 057093PCT/ EP2006/ 010286 -45 - <1465 A conbi ned treat ment of this
type can be achieved with the aid of sinultaneous, consecutive or
separate di spensing of the individual conmponents of the treatnent.

Conbi nat i on i BL S el % nds_accarding to
the inventi oﬁ)m%%@A%% ##@@%ﬁ%ﬁ%@e E'%‘g‘”ﬁ@ﬁﬁﬁ}“ﬂ’aﬁé’é@ﬂ"da in
t he exanpl es baeulpvires eeprebyiotivectassays descri bed bel ow and were found
to have kinase inhibitory 25activity. Qther assays are known fromthe
literature and could readily be perfornmed by the person skilled in

t fqr._exanpl e, Dhanabal et al,, Cancer Res. 59:189-197;
i o Bl o Thedingc Y o0 e anassibed YSingaTous AHRIRbIpMSaEaTREeT

Res. 18: 4435gsddéikis. $uilRtoR broxi fod o a). G M al .,
J. Natl. Canggért Iﬂnr?s?uﬂ%ré élllgl-géi%ﬂbr%"?ggs{imae’iet %%{ﬁf’e?’af h \r%{[ ro f?cg%
549) . Measur &ferfreeninge?008d, adé-183t theiflephplite nethticor the fﬂtbeb?déng o
manuf act ur er : ' al oque..No. 14 "
ki nase is ex})er%ég?%ga&g?& '%egﬁ%dusﬁpgggéﬁ%ﬁ&ga Bfogé'_ﬁ 0}5%883@? ?Sﬁupﬁtzr?tl)qé\_%ct
cel I's (§f 21; n@ashradjiging dadioactivelybbeltpteAT P PLAT Py ¥phaprRtiggiaphi
case of the presence of an inhibitory compound, a reduced radioactive
signal, or none at all, can be detected. Furthermore, homogeneous time-
resolved flucrescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-

15 ods (Sills et at,, J. of Biomolecular Screening, 2002, 191-214),

Other non-radicactive 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 98-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The compenents 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
39 room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 ul. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaCl

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



WO 2007/ 057093PCT/ EP2006/ 010286 46 - purification as "N-term nal

6H s-tagged" reconbi nant human protein in a bacul ovirus expression
vector. 5The ki nase activity can be neasured using various avail abl e
measurenent systens. In the scintillation proximty nethod (Sorg et
al., J. of Bionvolecular Screening, 2002, 7, 11-19), the flashplate
method or the filter binding test, the radioactive phosphorylation of
a protein o?vop?é)ﬂ?’?sa%”as substrate is l1l0nmeasured usi ng r aRFTGEIRA0PGNE PAB6
| abel | ed ATP (32P- ATP, 33P-ATP). In the 47se of. the presence of an

i nhi bitory conmpound, a reduced radi oactive signal, or none at all,
can be detected. Furthernore, honbgeneous timnme- resolved fluorescence

resonance ener transfer. (HIR-FRET) and fl yoroescence pol ari sation
(FPy "t echnol oBiTee) TRAS S secinthah o bueSHig nergaem ( Sopeira gt 3.
-of Bi onol ecul laé;kSq:.Eﬂﬁgi)_ng, 2002, 191-214). O her non-radioactive

ELI SA assay nﬁt hgﬁls use specific phospho-antibodies (phospho-ABs).
The phospho- aht§ B8NAlERLsedisihe nnbitphiies Kinage deection Fais sticeld Baiop-

per oxi dhse. cany mn oy Y oo bB8s SER e B o3 RE Ao yajue
Fl ashpl at e netdaods (Skaurokporirsin)a fidd Boeceesaticl of &9 mme@“h@ﬁm'uiﬁﬁon‘gﬁ' |

Fl ashpl at eR m_Gr.ot } | ates from PerKkjn mer_(Cat. No. SMP200).
The corrponen{vsa(i% S{|§§E)($Waé§tepg|ggm%wq@§ hMTBdIeg e pi pet t ed
into the assay plate. The Met kinase and the substrate poly

Al a- d u- Lys-kr, (EQAﬁG_'T’ 6:2;5:1), are incubated for 3 hrs at 30room
t enper at ur e WHPRSE ERACHRRGORAIiPNS BsEWEBd 33P- ATP in the presence and

absencelbf t@@tm%f%ggg%gﬁe}n a total volume of 100 pl. The reaction
is termnated using 150 pl of a 60 nmM EDTA sol ution. After incubation

for a furtherlO3@ ofiswbatance derbedegied & assay binteravifrel 0%t IS €

200 pi of 0. JOAEPE R oFiedint i B SR LE oL RETR TR The

bound radi 0aé0ilicf Wetkirme/subairaldOndlere il =688 BGFLEP2006/ 010286 - 47

- out bﬁé_ means of a s i tillation peasuring instrunent (Topcount NXT,
|

Perki n-B mer). The fuf10giofienages/well, bRag ofinAGktivelly ee ki nase

reaction. This should be ap-

Solutions used:
- Assay buffer:

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

20

25
- Stop solution:

60 mM Titriplex Il (EDTA)

- ®P.ATP: Perkin-Elmer;

- Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 ul; spec.
activity 954 U/mg;

- Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5 : 1 : Sigma Cat. No. P1152

30

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

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



S5proxinmately in the range 6000- 9000 pm The pharnacol ogi cal zero

val ue used is staurosporin in a final concentration of 0.1 nM The
I nhi bitory values (1C50) are determ ned using the RSI _MIS program
Ki nase reaction conditions per well: 10 30 pl of assay buffer 10 pl
of substance to be tested in assay buffer with 10% of DVSO 10 pl of

ATP (final \¢on@msitkation 1 pMcold, 0.35 pG of 33P- ATPI)CQQPZ%GIOQP%SQ/H

ki nase/ substrate m xture in assay buff 15(10 rig of ‘enzyre
50 ng of pAG.T/well) Sol utions used: ‘lﬂ%say buffer: 50 m\/l HEPES 3 nM
magnesi um chl ori de 3 pM sodi um ort hovanadat e 3 mM manganese(l1)

chloride 1 mMdithiothreitol (DIT) pH= 7.5(to be set using sodi um

hyd id
e ki e £l rer P RRGEEL, PRocsaing valiepbRfucen 2 e, depdidihelly |
pl; spec. act’fh@ copstigioruphihe el‘ldq)ryd utath@ mixiyre-iTgxtradied with: etEyI acb-

AN R TR T T g O
means: g/vat er drledmdedodlﬁmm%séand evhhérated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS):  El (electron impéct ionisation) M*
FAB (fast atom bombardment) (M+H)*
10 ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)

(M+H)",

15 Retention time RT [min]; determination by HPLC

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

Eluents:
20 . Eluent A: 0.1 M aqueous NaHPQ4
Eluent B: acetonitrile + 10% of water

Flow rate: 4 ml/min
Gradient:
0 min 1% of B
Tmin 1% of B

25 7 min 99% of B
8 min 99% of B

Wavelength (detection): 220 nm

20 Example 1

The preparation of 1-{3-[5-(4-chlorophenyl)-2-oxo-8H-1 ,3,4-thiadiazin-3-yl-
methyljphenyi}-3-(1-methylpyrrolidin-3-ylmethyl)urea ("A1") is carried out

analogously to the following scheme
35



WO 2007/ 057093PCT/ EP2006/ 010286 -48 - pH is adjusted, if necessary,
to val ues between 2 and 10, depending on the constitution of the end
product, the mxture is extracted with ethyl acetate or
di chl oronet hane, the phases are separated, the organic phase is dried
over sodium sul fate and evaporated, and the residue is purified by 5
chr omat ograR&y on silica gel and/or by crystallisation. Rf val ues on
silica gel; WI39&HI570%t hy| acetate/ methanol 9: 1. Mass speRITERIBAGION0286
(MS): El (electron inpact ionisation) M:t48AB (fast atom bonbardnent)
(MtH) + ESI (el ectrospray ionisation) (MrH) + APCl - M5 (at nospheric
pressure chem cal ionisation - nmass spectronetry) (M-H)+. 15Retention
time RT [mni: determnation by HPLC Col unm: ChronolithPerformance
RP- 18e (Merck KGaA, Cat) 1.02129.0001) &l uents: 20El uent A 0 ﬁx&%o

| ow

B 8

aqueous NaH2PO4 El ugnt 'B: acetonitrilelt 1% of wdter 25 30
rate: 4 mMm/mn GJa nt: Oamn 19 B 1™mMn 1%of B 7 m
m n 99% of BV@, th (detectio 220 nm

Cl cl

5
S + b S
JIQ MNH, —
0 Cl HN 2 /\O/U\H,NH2 d
10 " 8.0
SO \f\/Q
Y e o ,N +0
\N/N\/@NH N r|\l
, -
Ci ©
‘ Cl
15 j f
8.0
AR
. N
N N~ N —
Ci
I'IA1 h
a)
25 .
I the requisite haloacetophenones are not commercially available, they
can be prepared analogously fo the following synthetic procedure;
5.57 g of 3,4-dimethoxyacetophenone are dissolved in 60 ml of diethyl
. ether and 30 ml of 1,4-dioxane in a 250 ml three-necked flask provided
3 . o
with magnetic stirrer, condenser, thermometer, dropping funnel with pres-
sure equalisation and drying tube, and 1.54 ml of bromine are added
dropwise with stirring at RT, during which a precipitate forms after only a
short time. The mixture is stirred at RT for a further 1 h, during which the
35 precipitate re-dissolves, the temperature is raised by about 3°C, and a

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



Exanple 1 The preparation of

1-{3-[5-(4-chl orophenyl)-2-o0xo0-6H1, 3, 4-t hi adi azi n- 3-yl et hyl ] pheny1}

-3-(1-nethyl pyrrolidin-3-ylnmethypurea ("Al") is carried out

anal ogously to the followi ng scheme a) If the requisite

hal oacet ophenones are not comercially available, they can be

prepared a zto the follow ng synthetic proced

3, 4- di net how;lf/gcet op enone are dissolved in 60 m of .di glgcﬁglgﬁszg?%()é&zsg

30 M of 1,4-dioxane in a 250 nl three-%f&cked flask provided 30 with
magnetic stirrer, condenser, thernoneter, dropping funnel with pres-

sure equalisation and drying tube, and 1.54 m of brom ne are added

d i it t
oy e " ! tng pladihite Bmifd betebl IhdBhbck ST MERILUE i BT, st o1
1 h, during washediwith @ater aod fhemuithraitte M5B eiber ahtelredipEnpiee | S

rai sed by ab [ I | ear, .sol ution forns. This is
pour ed o%to ﬂé%thg&q@(i%%$ted }é’ﬁh hﬁ%% ?’6%%%&9??@9%@6?@?96 -
50 - t pr edryridsat Thé eesitk heatinpardivith RARAATESther, HiRed o fith th

suctio is washe (ﬂgpeé? water and then with a little MB ether and

dried (: Kl) Sﬂ*ﬁ%"%’ﬂ ok KlanskK? age eembined. givBged fsemoet-i ed,

filtered andRpdadcadSitbiche® °. I pS triturated with a
little MIB et her fllftﬂgared oﬁy'vvltﬁzs' ?o%%ag{g?g/ﬁed (=K2). K1 and

K2 are conbi ned, giving 2'-brono-4- chloroacetophenone mp. 91-92;
yield: 5.88 g (769@. 10b) 8.09 m of hydrazi nium hydroxide are slowy
added opmﬁ 2 to a solution of 25.65 g of potassium

rrin and t

oty EoPH 24 f. wat

mture is s B BEPERaanfi Bk S s 034 Himpgen B s weliion: ur o
i's left to sbhpblEsly elsstasSHIMED ISiHiStardbndte if bﬂ@nﬂ&u@te%n%hﬁr
15ar e added, .and l’}jﬁ?@dﬂl xture is extracted with ether. nmbi ned

et her phases 8@ Xyre deplired atrosonissrarature foror Wﬂﬂfﬁ 5 fng\hGng
16. 49 of et hyixtyediagst ’Et?%h@%tt F?&ﬂ%ﬁgaéac@ktfér ¢ rd l%fn £ hy! of 61t96 4

hydr azisgecar bot hi onat e are 0 a sb ution o
of 2' - Brom- ata:aﬂdﬁcb@@dttb@numr@us(mmm Vith athed, Tite combinetaathér i | e

251 or e 1111 Py 702 eef Aidtec ool lapgrales fa biyPstiiing gl Gar Rint" ©

suct i on, washgitapmebardothidridte. acetonitrile and then with ether and
dried, giving 6.59 g (68% of
5- (4-chl or ophenyl) - 3, 6-di hydro- 1, 3, 4-t hi adi azi n- 2- one.

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-
nitrile, and the mixture is stirred at RT for 3 h, during which a precipitate
forms little by little. The reaction mixture is fillered with suction, washed

25
with a little acetonitrile and then with ether and dried, giving 6.59 g (68%)
of 5-(4-chlorophenyl}-3,6-dihydro-1,3,4-thiadiazin-2-one.
d)

30

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-d.ihydro-1,3,4—
thiadiazin-2-one in 80 ml of acetenitrile, and the mixture is stirred at 80° for
a further 2 h. The mixture is poured into water, extracted 2x with diethyl

35 ether, dried, filtered and evaporated to dryness. A little diethyl ether is
added to the residue, which is crystallised and dried in a vacuum drying



d) 304.19 g of 3-nitrobenzyl brom de and 9.95 g of potassium
carbonate are added to a solution of 4.00 g of

5- (4-chl orophenyl y3, 6-di hydro-1, 3, 4- thiadiazin-2-one in 80 m of
acetonitrile, and the mxture is stirred at 80 for a further 2 h. The
m xture is poured into water, extracted 2x with diethyl 35ether,
dried, filtered and evaporated to dryness. Alittle diethyl ether is
added to t h&QFETRATES which is crystallised and dried i NPCI/RRAGOAATIZS6
drying WD 2007/ 057093PCT/ EP2006/ 010286 .51 51 - cabinet at 50C, giving
5.5 g (86% of 544-chl orophenyl)-3-(3-nitrobenzyl)-

3, 6-di hydro-1, 3, 4-t hi adi azi n-2-one. e) 5.47 g of .

5-(4- chlorophe 1 i trobenz 3, 6-di hydro-1, 3, 4-t hi adi azi n2-on
e is dissol veangﬁétlgoéﬁcn(gﬂv'ﬂg-lﬁ o éﬁ%s% ) of @'(@‘tha@@f}eﬁmcﬁc@ niteobenzyl)-
subsequent |y g@dg@iflydidyelnageadiazinulsgguently passed in until starting
material is no |onger defectable. For work-up, the catalyst is

filtered off, washed with THE, and the filtrate is evaporated to

dryness and r‘?)cryst al l'i sed from di chl oronet hane/ di et hyl ether, giving
g (849 3- (3- am nobenzyl) - 5-

(4 chI or opher@ﬂ?@oiﬁﬁ-ﬂd-ﬂhlﬂimpﬁe@ﬂ@ {hhdbaniy))-2,6088ydrbot B L0 diBzin-

(0.603 mml) Qéa n] 6 dé_l4 chl or op hen 13’ 3, 6- di hydr o-

1, 3, 4-t hi ad| ﬁéo"fgi”ﬂé (6“8‘ Fnftd) 1. éfg of- l%amesb@nléelyzs sdbgesr o-

formte and %a@iﬂ @iap! HRchls SubTRlent Palasl Yt stdtidy et

di chforo- 20  net anelna tistirrer ve and sSu seu
sti rred at rd%ﬁPt’é"rﬁ%’r%tﬁ@tébl%Foﬂworﬁ-hp, thesatalystdn fi h)éreﬂiQﬁf mmsh@d904

nmol) o I Iy m,ne and 230

di i sz)pr opyI et alqunyfhgmlrj rtll%lI‘L—ﬁnqart-é % éc/]ggﬁ %é@ FH’QF{'@S agggﬁﬂgéﬁ\ﬂ@ﬁglfﬂf’m
added, and tt@hchier@matbaneimetthyletina ngrgMEd ge(@4w§])1wﬂamﬁﬁrﬁ£wn2y1§-€r 16
h. For worKk- m xt.u d wth 20 25

di chl or onet hg%é;h C{r’lﬁ%h%?%) é%ﬁggﬁg St}'?&ﬁj'%“i“ﬁ A®-m of 1 N NaOH,
dried over sodium sul fate and evaporat ed to dryness in a rotary

evapora1t or. The purification is carried out by chromatography (about
10 g of Silida gel Si 60, 25 -40 pm gradient

o oot o00nh B SR e AT SR
di chl or omet haﬁ’e%-di‘nadmfn@{dmr 121{.@ (D.66F mmgolj 8%[&6 t(enﬁflcr)lordﬂ p.
%02530(7[) R; Hfb ﬁ‘%t%‘gﬁd (5§_L ﬂ_i)ny mgdw rnglolﬁarf)d6 gsphge;yg#:?%n(l Qf.plc 1980
(T, 1H,, 6. 8ifiztifdhe bH) multistiRr b&sseland subsequently stirred at room tempera-
ture for 40 min. A solution of 104 mg (0.904 mmol) of C-(1-methylpyrroli-
din-3-yl)methylamine and 230 i of diisopropylethylamine in 1 ml of di-
chloromethane is subsequently added, and the reaction mixture is stirred
at room temperature for 16 h. For work-up, the mixture is diluted with 20 mi
of dichloromethane, the org. phase is washed with 10 ml of 1 N NaOH,
dried over sodium sulfate and evaporated to dryness in a rotary
evaporator. The purification is carried out by chromatﬁgraphy (about 10 g
of silica gel Si 60, 25 - 40 ym, gradient (dichlorcmethane/methanol): 30 min
30 10 - 60% of MeOH / 15 mi/min) The product fractions are evaporated to
dryness and crystallised from dichloromethane/diethyl ether. Yield: 67 mg
(24%) of ("A1"), m.p. 105-107°; RT 4.45 min:
, "H NMR (250 MHz, DMSO-dg) & 8.453 (S, 1H), 7.859 (D, 2H), 7.550 (D,
35 2H), 7.406 (S, 1H), 7.308 (D, 1H), 7.180 (T, 1H), 6.872 (D, 1H), 6.203 (T,

25



WD 2007/ 057093 PCT/ EP2006/ 010286 - 52 - 1H), 4.976 (S, 2H),
4.331 (S, 2H), 3.053 (T, 2H), 2.493 (M 2H), 2.422 (M 211), 2.238
(M 211), 2.238 (S, 311), 1.862 (M 1H), 1.408 (M 1H). The

fol |l owi ng conpounds are obtai ned anal ogously

WO 2007/057093 PCT/EP2006/010286
- 52 .-

1H), 4.976 (S, 2H), 4.331 (S, 2H), 3.053 (T, 2H), 2.493 (M, 2H), 2.422 (M,
2H), 2.238 (M, 2H), 2.238 (S, 3H), 1.862 (M, 1H), 1.408 (M, 1H).

The following compounds are obtained analogously

5
No. Structure M.p. [°C];
RT [min]
nAzn O
10 s—
N . 0
: . a
HO N S >—ﬁ
N
H
15

Cl
"A3" S\ff/@\ o 178-180;
4.59
\N/N ﬁJ\m/\/f\N/\
o \

20 'H NMR (250 MHz, DMSO-ds) 5 9.892 (S, 1H), 8.937 (S, 1H),
7.862 (D, 2H), 7.561 (D, 2H), 7.397 (S, 1H), 7.359 (D, 1H), 7.185 (T,
1H), 8.877 (D, 1H), 6.585 (T, 1H), 4.977 (S, 2H), 4.345 (S, 2H),
3.174 (T,2H), 3.101 (M, 6H), 1.813 (M, 2H), 1.206 (T, 6H)

25 "A4" ' SN 143-144;
0 )
N jf
N

4.96
N/U\N/\:/
H H =
OH
Cl .

"H NMR (250 MHz, DMSO-d) & 8.583(S, 1H), 7.846 (D, 2H),
7.542 (D, 2H), 7.380 (S, 1H), 7.299 (D, 1H), 7.173 (T, 1H), 6.862 (D,
1H), 6.124 (DD, 1H), 4.969 (S, 2H), 4.741 (D, 1H), 4.321 (S, 2H)
3.659 (M, 1H}, 3.114 (DD, 1H), 2.931 (DD, 1H), 1.043 (D, 3H)

30

35
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80 NIT ---% 101N40 H CI 178-180; 4. 59 1H NMR (250 MHz, DMBO c15)
69.892 (S, 1H), 8.937 (S, 1H), 7.862 (D, 2H), 7.561 (D, 2H), 7.397 (S,
1H), 7.359 (D, 1H), 7.185 (T, 1H), 6.877(D, 1H), 6.595 (T, 1H), 4.977
(S, 2H), 4.345 (S, 2H), 3.174 (T,2H), 3.101 (M 6H), 1.813 (M 2H),
1.206 (T, 611) 1110 /\./ HH: 40NN OH C 143-144; 4.96 1H NWR

8 8.583(S, 1H), 7.846(D, 2H), 7.542(D, 2H), 7.380
Eé?olw,z 7%8"?’&5")" 7. 1(73 (TH) 1H), 6. gaz (E? 111), é@“i%"@lagéﬂb?mﬁ
111), 4.969 (S, 2H), 4 741 (D, 1H), 4.8®4-(S, 211), 3.659(M 1H),

3.114 (DD, 1H), 2.931 (DD, 1H), 1.043 (D, 3H WD
2007/ 057093PCT/ EP2006/ 010286

Example 2
The preparation of N~{3-[5-(4-chlorophenyl)-2-o0x0-6H-1,3,4-thiadiazin-3-

ylmethyl]phenyi}-N'-(2-dimethylaminoethyloxalamide ("A7"} is carried out

analogously to the following scheme

) Dlﬂ “@/E\/@ir

2.2

15 /@I VQJH’“\/\"_D’( ‘/Q’UYDH

r|A7|| 8" .

IlAgll

2.1

400 mg (1.205 mmol) of 3-(3-aminobenzyl)-5-(4-chiorophenyl)-3,6-dihydro-
1,3,4-thiadiazin-2-one (from Example 1e) and 126 pi (1.567 mmol) of
pyridine are dissolved in 5 ml of dichloromethane in an 8 ml multistirrer

20

vessel, and 147 pi (1.325 mmol) of ethyl chloroformylformate are subse-
25 quently added at RT. When the addition is complete, the mixture is stirred
for a further 15 min. For work-up, the reaction mixture is diluted with 20 mi
of dichloromethane and subsequently washed with 10 ml of 1 N aqueous
HCI, dried over Na,SO,4 and evaporated to dryness in a rotary evaporator.
30 The residue is crystallised from methanol/diethyl ether. Yield 445 mg
(85%) of ethyl N-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3 4-thiadiazin-3-
ylmethylphenyl}oxalaminate ("A2"), RT 5.68.

35
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22

400 mg (0.926 mmol) of ethyt N-{3-[5-(4-chiorophenyi)-2-oxc-6H-1,3 4~
thiadiazin-3-ylmethyljphenylloxalaminate are dissolved in 4 ml of
methanol, and 47 mg (1.111 mmol) of LiOH x H,0 are subsequently
added. The reaction mixture is stirred at RT for 30 min. For work-up, the
reaction mixture is diluted with 30 ml of dichloromethane and subsequently
washed with 10 ml of 1 N aqueous HCI. During this operation, the product
precipitates out in a separating funnel. The precipitate is filtered off with
suction, triturated with diethyl ether and dried at 50°C in a drying cabinet.

_ Yield 319 mg (85%) of N-{3-[5-(4-chloropheny!)-2-oxo-6H-1,3.4-thiadiazin-

3-yimethyllphenyl}oxalamic acid ("A8"), RT 4.27.

2.3

120 mg (0.297 mmol) of N-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3 4-thia-
diazin-3-ylmethyl].phenyl}oxalamic acid, 27 mg (0.3 mmol) of N,N-dimethyl-
ethanediamine, 115 mg of EDCI (0.6 mmol), 41 mg (0.3 mmol) of hydroxy-
benzotriazole and 681 mg (0.6 mmol} of N-methylmorpholine are dissolved
in 1 ml of dimethytformamide in an 8 ml multistirrer vessel and stirred

_overnight at room temperature. The reaction mixture is purified by RP-

HPLC (acetonitrile/H20 / 0.1% of TFA: gradient 1-60% of B). Yield: 45 mg
(32%) of N-{3-[5-(4-chlorophenyl)-2-oxo-6H-1,3,4-thiadiazin-3-yimethyl]-
phenyl}-N-(2-dimethylaminoethyl)oxalamide (triflucroacetate) ("A7").

Example 3
S @]
OH
N NH,
Reaction of

Cl

with methylsutfonyl chloride under standard conditions gives compound
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HA1 3"

Cl S, "A13"

I=

10

Compound "A14" is obtained analogously

15 /
N——N IIA1 3“ .

20
Pharmacological data

Met kinase inhibition
Table 1
Compound ICs0 (€nzyme)
No.
XT
A
AG
AL
WAGT
A"
"A1Q"
35 "A12"

25

30
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2007/ 057093PCT/ EP2006/ 010286 - 54 - Exanple 2 The preparation of
N-{ 315- (4-chl or ophenyl) - 2- oxo0-6l-1-1, 3, 4-thi adiazin-3- 5
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ICso:  1ONM-1uM=A
TtuM-10uM =8B
> 10 mM = C

The following examples relate to medicaments:
Example A: [njection 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.
Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories

A mixture of 20 g of an active ingredient of the formula | with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and
allowed to cool. Each suppository contains 20 mg of active ingredient.

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formuia |,
9.38 g of NaHzPO, - 2 H,0, 28.48 g of Na,HPO, - 12 H.O and 0.1 g of
benzalkonium chioride in 840 ml of bidistilled water. The pH is adjusted to
8.8, 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



yl met hyl | pheny1}- N - (2-di nmet hyl am noet hyDoxal am de ("A7") is carried
out anal ogously to the follow ng schene 2.1 20 400 ng (1.205 mmol ) of
3-(3-am nobenzyl) - 5-(4-chl orophenyl) - 3, 6-di hydr o-

1, 3, 4-thiadiazin-2-one (from Exanple le) and 126 pl1l(1l.567 mmol) of
pyridine are dissolved in 5 m of dichloronethane in an 8 ni

mul tistirrer and 147 p1(1.325 mmol) of ethyl §

chl oroforn&Q%@Z@f@%are subse- 25 quently added at RT. RS20 ¢pa10286
addition is conplete, the mxture is st3red for a further 15 mn.
For work-up, the reaction mxture is diluted with 20 m of

di chl or onet hane and subsequently washed with 10 m of 1 N aqueous

NCl, dried o t ness. in rot
evapor at or . S00RIG o anieuce FLRETEE Gt St EafsbieBi Bb et
et her. Yi el dV&4Blimgu(8&gseptic ebhyitions.

N- {345- (4- chl orophenyl) - 2- oxo0- 61- 1- 1, 3, 4-t hi adi azi n- 3-

yl net hyl ] phenyl } oxal am nate ("A9"), RT 5.68. WD

2007/ 057093PELARALE/ P4RES - 55 - 2.2 400 ng (0.926 mml) of et hyl
N (345 4- chl or opheny1) - 2- 0xo- 6H 113, 4-
t hi adi azi n- 3-yl net hyf| phenyl | oxal am nate are dissolved in 4 m of

5net hanol , a ( l. . L X -120 a sybsequent |y
added. The rg‘ggﬁ%%%%1%%%%@8§%qrg&@h% ﬁ_jthﬁ-lforfrgyzlaéoﬁﬁgﬁ%qgg&.%r k- up,
the reaction1d kg of potato siiaratt, O kg bhtzd@antt 00f kglotbanesaisBara2a &
subsequent |y washgd with 10. During this

m of 1 N ag,ueo s NCI .
oper at i @n, t REPSSPE 4 E(copreriqie ranpeptn giva t%'@@dﬁlsﬂf:’i‘ Agvay ihaé pachhe
ate

pr eci pi iaﬁ:létiddnﬁéiﬁﬁfigflﬁgB‘Fé&ivé%%n‘éﬁﬁér@.m triturated with diethyl
ether and dried at 50C in a drying cabinet. Yield 319 ng (85% of
N-{315- (4-chl orophenyl) - 2- oxo- 6H 1, 3, 4-t hi adi azi n3-yl net hyl ] phenyl } ox

alam c acid £.,A8. Rl 152.3 120 ng (0.297 mol ) of
N-{345-(4- cthéﬁlﬁﬁ%rﬁ;?l?%é?o- 6H4, 3, 4-t hi adi azi n- 3-yl net hyl ] phenyl } ox

alamc acid, 27 ng (0.3 mmol) of N, N-di net hyl et hanedi am ne, 115 ng of
EDCI 6 I 41 0. I f hydroxy-_20benzotriazol e and 61
o (0. 45rmol | ARES RS TGO PHRY e ExRTBlac 268 S RsatyAngtooated i
di met hyl f or nagbAgentdraNmAnRbr With bl &atihf ®fF sUeS36! pRatd, SthidH, %1?, etaag[%;

overnight at roomtenperature. The reaCtion mxture i s pur
RPHPLC (acet é@ith@ndeda20 10. 1% of TFA: gradient 1-60% of B). Yiel d:

45 ny
20 Example G: Capsules

2 kg of active ingredient of the formula | are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.

25

Example H: Ampoules

A solution.of 1 kg of active ingredient of the formula | in 80 | of bidistilled
30 water is sterile filtered, transferred into ampoules, lyophilised under sterile

conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

35
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N-{3[ 544-chl or ophenyl) - 2- oxo- 611, 3, 4-t hi adjgazi n- 3-yl met hyl | - 25
phenyl } - N ( 2- di met hyl am noet hyfl| oxal am de (trifluoroacetate) ("A7").
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Exampl e 3

Conmpound " A14"

10

15

. 20

25

30

35

cd WD 2007/057093PCT/ EP2006/ 010286 - 56 - "Al3"
i s obtained anal ogously 0 NH NN 20

Patent Claims

Compounds of the formula i

. in which

R'f

1
R I

R2

denotes H, A, Hal, OH, OA, $H, SA, SOA, SO,A, NO,,
NHz, NHA, NAA', SO;NH,, SO;NHA, SO,NAA", CONH3,
CONHA, CONAA', NACOA!, NASO,A", COOH, COOA of
CN,

denotes H, A,  SOaNH,, SONHA, SO,NAA", CONH,
CONHA, CONAA', NACOA', NASO,A', COOH, COOA or
CN,

denotes NHCOCONH(CH,),R?,
NHCOCONA(CH;),R®, NHCOCOO(CH,),R®,
OCONH(CHz)aR?, OCONA(CHZ),R®, NHCONH(CH,),R?,

NACONH(CH2).R®, CONH(CH2).R®,
SONH(CHz)aR®, SO:NA(CH2),R®, NHSO2(CHy).R® or
NASQ,(CH)nR®, :

is absent or denotes alkylene having 1-4 C atoms,
denotes R’, Het or

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



Phar nacol ogi caf 28%¥%7%%t ki nase inhibition Table 1 ConpounBCRNEPL06/010286
A A A A A A"AL0O" ABL2" A WO

2007/ 057093PCT/ EP2006/ 010286

C50(enzyne)
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R4

Het

AA

Hal

and pharmaceutically usabie

denotes A, Hal, OH, OA, SH, SA, SOA, SO,A, NO,, NH,,
NHA, NAA', SO;NH,, SONHA, SO,NAA’, CONH,,
CONHA, CONAA', NACOA!, NASO,A', COOH, COOA or
CN, |
denotes a mono- or bicyclic saturated heterocycle having 1
to 4 N, O and/or S atoms, which may be unsubstituted or
mono-, di- or trisubstituted by R*, CHO, COA, =S, =NH,
=NA and/or =0 (carbonyl oxygen),
éach, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms,

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

Br,

cycloalkyl having 3-8 C atoms or
cycloalkylaikylene having 4-10 C aioms,
denotes F, Cl, Brorl,

denotes 0, 1, 2‘0r 3,

solvates, salts, tautomers

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

R'l

- and pharmaceutically usable

Compounds according to Claim 1 in which

denotes Hal, OH or CN,
-solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 or 2 in which

R?

and pharmaceutically usable

denotes to H

solvates, saits, tautomers

and sterecisomers thereof, including mixtures therecf in all ratios.

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



L 57 - 1C50: Y@ IWOST93AM = A 1 1zM -10 pAl = B > 10 nM =C ECiTkEz006/010286
foll ow ng exanples relate to nedi canents: _gQExanple A: Injection

vials A solution of 100 g of an active ingredient of the fornula |

and 5 g of disodium hydrogenphosphate in 3 | of bidistilled water is -
adj usted to pH 6.5 using 2 N hydrochl oric acid, sterlle filtered,
transferred into inPection JeRdtes I\ILP&CQG@NH(CEIQ);IR ddHCCKI@O(CHz)nR?’

condi tions and seal ed under n iy ection vial
contains 5 ng of active mgr@ﬁ'ﬂ‘f‘?c%%a%p R%fsggﬁﬂ;% Rories 20 A

m xture of 20g of amdiphénatedicady eBhbel the formy

soya |l ecithin and 14009, of cocoa b!t(Jtter Is nmelted, "%‘5%% altlt}%t%a(l&r%rﬁreg

and al l owgd to cool@N @Fﬁ%‘ﬁﬁ'ﬁ@ﬁ thergok dmtadling nﬂ@tm@s tiferaot invall ratios.
i ngredient. 25 Exanple C. Solution A solution is prepared from1l g of
an active ingredient of the formula I, 9.38 g of NaH2PO4 2 H20,

28.489 of Na2HBO4 T2ohpOuads aBcdrdthgPfo GO BRARINE FRICKELEN.ar 940
m of bidistilled ter.. The pH |sg<§(r:lj usted to %8 and1%r{2q?2)i;ﬁtlon

is made up to 11 ant steri Iq%é‘éﬁso(}ﬂz”adl ation. This solution can be
used in the form ofgy 057093PCT/ 2 06/ 010286

- 500 ng4gf an actlvg F?hnagr egl gg?yﬁ‘g%ﬁ%fornul a %9 Qerﬁﬁ@ @F’FFP"@@SS
g of Vasel'l ne undeandsprsoisameni thers, inbiaemPhixiBiesiABl&Sn al ratios.

6. Compounds according to one-or more of Claims 1-5 in which
R3 denotes H, Het or
15 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?,
and pharmaceutically usable solvates, salts, tautomers
20 and sterecisomers thereof, inciuding mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
R* _ denotes OH, NHa, NHA or NAA',
. and pharmaceutically usable solvates, salts, tautomers
and sterecisomers thereof, including mixfures thereof in all ratios.
8. Compounds according to one or more of Claims 1-7 in which
A A each, independently of one another, denote unbranched
30 or branched alkyl having 1-6 C atoms, in which 1-5 H
aioms may be replaced by F éndfor chlorine,
and phairmaceuﬁcally usable | solvates, salts, tautomers
and sterecisomers thereof, inclucjing mixtures thereof in all ratios.

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



A m xture of ‘i’%&“%‘f*"%&tive ingredient of the fornula I, 4PKg/ErR06/010286
lactose, 1.2 kg of potato starch, 0.2 kg ofztalc and 0.1 kg of

magnesi um stearate is pressed in a conventional manner to

give tablets in such a way that each 10tabl et contains 10 ng of

active ingredient. nple F: Dragees 15Tablets are pressed -
anal ogously to Exan%éé E arffenslies adnemoyrlic satusatedrhatemoyeieriavimal to 2

. ; e
dye. 20Exampl e G Capsul es S aron® Bihe TRk Rl i Fisvbs fEempac:
are introduced into hard ge:irafiéut&titlﬁ@?lby% I2(r)1 ﬁgcg;lvteﬂtei 22?! Vganner

[ hat capsul e con- talns _

: ngggihearﬁ \.Na¥5t Eiaﬁg’l%go m%}ﬁ:ﬁé‘ll%'g/ UaRlg ution of sokgies sa@,itaetome?rls

i ngredi ent of the L@y iod bidi | Led 30water..is sterile
fi Igt ered, transferred rglt%itaeocJl Isadrrrg%%lqgéféquiggﬁ'%dﬁds@gzgﬁéﬁ%i%ﬂ ﬁg;itt'oji- i,

conditions.and seal ed under sterile conditions:
Patent C ains 1. Conpounds of the

' i di ent - 59 -
flgr %I gf | agt 'Vio! "Boipsinds accorgmg to.one or more of Claims 1-9 in which

. R’ denotes Hal, OH or CN,
10 | R? denotes H :
B denotes NHCOCONH(CH2),R®, NHCOCOO(CH,)WR?,
NHCONH(CH2)nR® or NHSO,(CHy)nR?,
Q denotes CHs,
15 R® denotes H, Het or

alkyl having 1-6 C atoms or cycloalky! having 3-8 C atoms,
each of which is unsubstituted or mono-, di-, tri- or tetfra-

substituted by RY,
20 R* denotes OH, NH,, NHA or NAA',

AA - each, independently of one another, denote unbranched or
branched alkyl having 1-8 C atoms, in which 1-5 H atoms
may be replaced by F and/or chiorine,

Het denotes a monocyclic saturated heterocycle having 1 fo 2

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

Hal denotes F, Ci, Bror |,

n denotes 0, 1, 2 or 3,

30 ahd pharmaceutically usable -solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

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

35



in which 15RIHBABYESTIH A Hal, 014, OA SH, SA, SOA, 802APCRERZ0UBBIIZSS
NHA, NAA', SO2NH2, SO2NHA, SO2NAN, CONH2,. g30NNA, GONAA', NACQA' ,
NASO2N, COOH, COOA or .CN, R2denotes H, A SO2NH2, SC2NHA, SO2NAA'
CONH2, GONNA, CONAA' , MAGDA', NASO2Al, COOH, COQA or CM denotes
NHCOCONH( CH2) nR3, 25NH ACCH2) nR3~ NHCOCOO( CH2) nR3, OCONH( CH2) nR3,
OCONA( CH2) nR3, NHC(J\IHN@HZ) NR3, NACO\IH(CJ—lZ)nRﬁt(I@m{eCHZ)nRB
SO2NH( CH2) nR3,  SO2 NA(GHZ) RS NHS62(-EH2) /3 NASE2(-EH2)}AR3—30

i s absent or denotes gﬁkyl ene having 1- ?o RSde:not es Rl, Het
or al kyl having 1-5C atons| or, cyclgal Kyl haw ns, each of
which is unsubstituted or rmno- ] t N ra%bg t

R4, - 6B - R4denofes A, Hal OA: SH, SA SOA

NHA, NAA', SO2NH2, [ SO2NHA, SOZ@AA, CONH2, CONHA, CONAA', NACOA,
NASO2N, COCH, COOA™0r 5CN; Hetdenutes a nono-—or—bi \,yui\, sattrat-ed
het erocycle having 1 to 4 N, 0 and/or S atons, which nmay be :
unsubstituted or nono-, di- or trisubstituted by R4, CHO COA, =8,
=NH, =NA and/or =0 (carbonyl oxygen), A, A each, independently of one
anot her, denote unbranched or branched al kyl havi ng 1-10 C atons, in
whi ch 1-7gH atons may be replaced by F, O and/or Br,

[IA3||

' JQ
15 e ﬁ/ﬂ\ﬁfﬁ\v/#SN/p\\
Ci K

IIA4II
HA5"
@/E ﬂ )
Cl

IIAGII S\fm O
. \N,N S ﬁ/u\

Ct

S_ .0 ‘
Y\/@\ o
@fi oYY

0

OIll

25

30 lTA?II

Cl
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! .
| [15¢cycl oal kyl PAHAVG P83 C atoms or cycl oal kyl al kyl ene havi RGTEPAR§6/10286
“latoms, Hal denotes F, C, Br or |, denotes@8%-1, 2 or 3, 20 and
apharhaceutlcally usablesolvates salts, tautoners and stereoisoners

‘thereof, including m xtures thereof in all ratios. 2. Conpounds
accordi ng to d ai -n \Ah ch-25 | Rlidenotes Hal H or (\,I\lr and

pharmaceutically u ab‘M@ | pates, salts, Rer o and
stereoi somers therpeof, incfuding mxturles tpere all firatios. H

- 303. Conpounds accoyding tol daim i IA;U& o~H_ad_
pharmaceutical |l y usabl esol vat es s, tautoners and tergi soners
t hereof, including| mxtures thepeg in all ratios. 35 - -

Het denot s a nonoclyclic s eterocycle having 1 to 2 N and/or
0 atons, which may| be unsubStituted or nono-or disubstituted by A,
Sand phal‘ ITHCEU'[I cai I'%TJ‘ a' : CDUI vat €S, Sﬂl tS, I. St oetrSs anrl

stereoi sonmers therjeo ngl udi ng m xtu -o tn alg ratios. 10.
Conmpounds according to ong or nore of vm/[j:\h
H
10 /
N

15
20
# 1 ] 25 - "A14" O
o=
) -/ \ = ""‘/S_
F \ =0 NH
30

and pharmaceutically usable soivates, salts, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios.

35



Ri denotes Hal, OH or CN, 10R2denotes H denotes NHCOOONH( CH2) R3,
NHCOCOQ( CH3), dgﬂ;g;gNH(G—lZ)nRB or NHSO2(CH2) nR3, denote i;a%
15R3denot es %q—lét or alkyl having 1-6 C atoms or cycl OZF 2??3(9 %66
3-8 C atonms, each of which is unsubstitu#®d or nono-, di-, tri- or
tetra- substituted by R4, R4 20denotes OH, NH2, NHA or NAA', A A
each, independently of one another, denote unbranched or branched

o M 09 1.8 BT b8 LB R LBl PR R SRS TAL R

1 to 2 25 N and/ ao @amheons] Ehd(phaﬂ’ﬁ&c@t@dﬂ?%éb!etdérﬁ‘étﬁés% 86)-
di substituted by A, Hal denote , .Br or |, denotes 0, 1, or 3,
30and phar maceut iVE&ie$ Jau?&mféﬁtdxﬁﬁ&olswﬁt%themﬁ pharpsterised @ﬁimat

st er eoi soner s th eof reof in all ratios. 11.
Conpourfis accordl g todcﬁg##tgkﬂg ec egﬁ"ljrtdhﬁtthe group WO

20071057093 PCT/ EP2006/ 010286
SYO

B

N N @7
NT TQ

10 R la
R2
in which
B denotes NHo,
15 and R, R? and Q have the meanings indicated in Claim 1,

is converted into a compound of the formula | in which
B denotes NHCONH(CH,),R®,
20
by reacting a compound of the formuia la with a coupling reagent
selected from the group
a) isoproylidene chloroformate,
- b) p-nitrophenyl! chloroformate,
¢) diphosgene,
d) triphosgene,

and a compound of the formula !|
30

HzN(CH2),R® Il

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

35
or



- 64 - fl t " M0K2007/057093 and pharnmaceuti cal | y usabl esol vegEgr2006/010286
salts, tautoners and stereoisoners thereof ﬁ?l ncl uding m xtures -
thereof in'all ratios. in which denotes N 15and R1, R2 and Q have
‘the nmeanings indicated in daim1l, is converted into a conpaund of

the formula I in which denotes NHCONH(CH2)"R3, 20 by reacting a

conpound of the formula la with a coupling reagent selected fromthe
group a) isoproylidene chloroformte, 25b)
- p-ni trophenyl chl or B} 8raedtround of the formula fa is acylated or sulfony[ated

5 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-
cording to Claim 1-11 and/or pharmaceutically usable
10 .
sals, solvates, tautomers and sterecisomers thereof, including mix-
tures thereof in all ratios, and optionally excipients and/or adjuvants.
14. Use of compounds according to Claim 1-11 and pharmaceutically vsable salts,
solvates, tautomers and stereoisomers thereof, including mixtures thereof in
all ratios, for the preparation of a medmament for the treatment of diseases
where the disease to be treated is a solid tumor.
20
25
30

35



c) di phosgen
H2N( CH2) nR3
35 or - 66

d). triphosgene, and a conpound of the fornmula Il 30
o dhrissr

Sand Ra have the neanings indicated PEIVEPMPHII19286
b) a conpound ofgthe formula la is acyl ated

or sul fonyl ated 5and/or a base or acid of the formula I is converted

i nto one of
conpound of

its sa
the _fo

phar maceuti cal I'y+-u \ : :
t ereol soners ther j ' S
S ont onal 1y oxer SHode b QS of e RaGamblEEBRAe I e IR the
according to O ai msierhachyitteftidneysc otiheadbhy neshpihe salcpsiages) thatcesvix,
tautoners and ster

all rati ds,

for th

lts. 13. Medicanents conprising at |east one

- ' im1-11 and/
Ul Bedordlin 5 LIk v Ber¢ i et originates from

m xtures thereof in

3o FRBEE 1 G, WSS bl ETrbh thenarastile fentioor

di seases uher e { he g@haapsec! Medgioht 8fston, e SldrfadrTHE tary? o the
WD 2007/ 057093PCVEP2006/ 010286 - 68 -

10

18

25

30
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16,

18.

9.

20,

21

lung.

Use according to Claim. iy, where the solid tumour originates from
the group monocytic Ieu‘-ka'emia, iung adenocarcinoma, small-cell
lung carcinomas, paricreatic cancer, glicblastomas and breast carci-
noma. '

Use according to Claim 1%, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-
noma, '

Use of compounds according to Claim 1-11 and pharmaceutically usable salts,
solvates, tautomers and stereoisomers thereof, including mixtures thereof in
all ratios, for the preparation of a medicarment for the treatment of diseases

where the disease to be treated is a tumor of the blood and immune system.

Use according to Claim- [g, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one cémpound of the formula | ac-
cording to one or more of Claims ™1 to 11, and/or pharmaceutically
usable. solvates and stereoisomers thereof, including
mixtures thereof in all ratios, and at least one further medicament
active ingredient.

Set (ki‘i) consisting of separate packs of



(a) an effectYQ&OUMEIWHE of a conpound of the formula | accBEHERSOEH0236
one or nore of Clains 1 to 11, and/or phamggceutically usable

sol vates, salts and stereoi soners thereof, including m x5tures
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