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TYROSI NE K ATORS FOR THE TREATMENT OF TUMOURS FSBARREPRAIRISO
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 nedicanments. 10 The present invention
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whi ch conpri se 15t hese conpounds, and to the use of the conpounds for
the treatment of kinase-induced di seases. In particular, the
presentg i nveRAGKGROENESOFOT HEHNYENECMI to the use of conpounds in
whi ch the inhibition, regulation and/or nodul ati on of signal
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turn nodul at g,bjiegheriscal pathways within the cell. Protein
phosphoryl - ation represents one course by which intracellular

si gnal j are propagated fromnolecule to nolecule resulting finally in
a cell P onse. These. si transducti on cascades are highly
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process 35w ise RhpSurRid aBHNG ehe Bk W e BOPPBLNES Forahé ticdtPBhY of

i nfluenced b%/_ the activity of these pathways, it Is currently

bel i eved t hakingsenindmedodisgiasasase WD 20091143945PCT/ E P2009/ 003030
[n 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 plays a role.

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
) o5 in turn modulate biochemical pathways within the celi. Protein phosphoryl-
ation represents one course by which intracelluiar signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal fransduction cascades are highly regulated and often overlap, as is

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

30 ses. Phosphoryiation 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 cells and since cellular phenotypes are largely influenced by the

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



- 2 - states and/or diseases are attributable to either aberrant
activati on Y29 EP*onal nutations in the nol ecul ar congéréHi2809403030

ki nase cascades. Consequently, consider-gbie attention has been
devoted to the characteri- 5sation of these proteins and conpounds
that are able to nodulate their activity (for a review see:

Wi nst ei n- Qppenhei ner et al. Pharma. & Therap., 2000, 88, 229-279).
The rol e of GHies abEfarslisedpesaAraeatitioniade eeither ahatant aebvaliaesi s and
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i Cancer RecotBRE0 RITURSeLS yRERRtREpetncirr S0, Phaa k! o
i nhi bitor formheomhaPD00, 8RR2H*278).reported by H Hoy et al. in

Clinical Cancer Research Vol. 10, 6686-6694 (2004). The 20conpound
PHA- 665752, an indole derivative, is directed against the HG-

receptor c- Mthe rble bﬁth%%&%ﬁ[’b?ﬂfr%sihémésﬁegll\n}égﬁf mrﬂahfb%tcog@g?é@%nw

make a consi derable contribution to nant proces vari ous
forms dP canthes possibiityast inhibiticexafriGE, (haphtocpteegnopdh daetor)d6Fdredent

t hesi f | 1. whi ifjcally, inhjbit I
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desirable and an aimo present 1nvention. as been found
t hat the conpyUnlisindotine dongporiod; isepateniaily switabledfos abtmbatingroastehave

very val uabl racol.ogi cal, .oroperties ile bein | ], tqlerated.
35" o ts000) MR RYe! BRIT EIERE e cadthr By =By iR HERertiiek ol En
conpri se t heg@rigshrensisal. iAMThAcer R 2988s68@1), e1a1s8. t hereof for
the treatnment of Met kinase-induced di seases and conpl aints, such as

angi ogenesi s A iuafeeiyrosinadinaseonhiitoofor cpravatingeeancsr & repsaigsithyon,
arterioscler ppigy, OCY! B cAliSASSicer B Fch F9F 10" BHEE BT HLBY). The

20 compound PHA-665752, an indole derivative, is directed against the HGF
receptor c-Met. It is furthermore reported therein that HGF and Met make a
considerable contribution to the malignant process of various forms of

cancer, such as, for example, multiple myeloma.

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

30
It has been found that the compounds according to the invention and salts
thereof have very valuable 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 transduction by Met kinase,



degeneration, choroi dal neovascul ari sation and di abetic retinopathy,
inflannatoyvéﬂmg@ﬁﬁﬁ% arthritis, thrombosis, fibrosis, PCT/EP2009/003030
gl onerul onephritis, neurodegeneration, _psoriasis, restenosis, wound
heal i ng, transplant rejection, netabolic diseases and di seases of the
i mmune system al so auto- 10i mune di seases, cirrhosis, diabetes and
di seases of the blood vessels, also |nstab|I|ty and perneablllty and
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pur poses. As used herein, the term"treatnent” is used to refer to
both prevention of diseases and treatnment of pre-existing conditions.
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di sease. The susceptl bility of particular cell to treatnment w
the conpound® %Taé%@&ﬁaﬂﬁ@aﬂée&ﬁ@mﬁf\h@mm@ﬁaﬁdﬁad@tmtaem ned by in
vitro tests. Typically, a culture of the cell is conbined wth a
conpound according to the invention at various concentrations for a

periodg@f ti ﬁiﬁe vbinpbunds ftHe fireilla | Gamlflriveriiive Bl iR RYERE Boldlion
i nduce cel | Cjat h or to inhibit magration, usually between
investigation of the activity or expression of Mét kinase. In addition,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregulated or disturbed Met kinase activity.
35
It can be shown that the compounds according to the invention have an

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



30about one hour and one week. In vitro testing can be carried out
usi ng cul - WO ¢XPLHF%I 1s from a biopsy sanple. The vi abl RETEEH2029/003030
remai ning after the treatnent are then .cpunted. The dose varies
dependi ng on the specific conpound used, the specific 35 disease, the
patient status, etc. A therapeutic dose is typically sufficient

consi derably to reduce the undesired cell population in the target
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this application. 20 Measurenent of nase act|
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Generic_test istenms for t detern nation of the kinase activity
usi ng %ﬁbstrgﬁ'ﬁéél %V&ptaﬁr%ﬁﬁemag?gﬁe (for exanple Alessi et al.,
FEBS Lett. 1996, 399, 3, pages 333-338) or the basic nyelin

25protein, are described in the literature (for exanple
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J 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 period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between

30 about one hour and one week. [n vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific

25 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

while the viability of the patient is maintained. The treatment is generally
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(FP) g@b{/"%ﬁﬂ%m EP2009/ 003030 - 6 - technol ogi edAMEF2P03EP e

as assay nmethods (Sills et al., J. of Bitonhol ecul ar Screeni ng, 2002,
191-214). O her non-radioacti ve ELISA assay net hods use specific
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conmpounds of the formula | 43945PCT/ EP2009/ 003030 - -
R3' 5 late the signal (for example Stephens et al., Biochemical J., 2000, 351,

15 95-105). The compounds according to the invention can also be used as
reagenis for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culturs models or in the clinical diseases mentioned in this
application.

20 :
Measurement of the kinase activity is a technique which is well known to
the person skilled in the art. Generic test systems for the determination of
the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
25 protein, are described in the literature (for example Campos-Gonzélez, R.

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

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

resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)



i n whi Cg’v Rldenotes Ar or Het, R2denotes H, A Hal, (2 9)
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0 O(R3) 2] N( R3) 2 [C(R3)2] Het, S[C(R3)2]1N(R3)2, S[C(R3)21lnHet,
CNR3[C(RB) 2], -, N(R3) 2, - NR3[ C(R3) 21nHet, NHCON( R3) 2.

“ng\@ %;Qg% ﬁ%@}(nR?%gggE g%cg}f'{é[b% as)azs%gst@qﬂwgl\l& g( g}R%( %;\Ic(j%?%rzn’olecular
CONR3 R3) 2 %@g R3, R3ldenote H At th I
denot [ecgl ki/l g%é:% 9 5 &%ms 4 20Rd228t gs HorA or oge Srengt Zg
five- ' t 1
e "o SRR A S et AL AL ©

tri subﬁt i tut bddtae)s (thsphrml#\@s) Afhépﬂ@ﬁ;ﬂﬁcﬁ&@ﬂiihﬂ@@ﬁ@etﬁe%hd@bﬂbﬁﬁﬁé
al kyl Hhavi ng in which 1-7 H atons be repl aced by

oH F, d anéPB?“’%re ?‘Ewoblaﬁimgr?a\mﬁ%ﬁemée%bymgmml@eamﬁ@emw%
| aced b | | kyl
navi g -7 C orond pelodse e ARAel e e Ry Rosd il 2008 of

WhICh i s uns Bldtiem. JJ). tuted or mono-, di- or trisubstituted by
A, OR3, N(R3)2, SR3, N2, CN, COOR3, CON(R3)2, NR3COA, NR3S02A,
SOZN( 2 35and/or S(0)mA, WO 2009/ 143945PCT/ EP2009/ 003030 - 8 -

Het denot'es aTRBROare Fiahg%séds'egk%tsbgl i dylf)tﬁ a@MQﬁ@r’i mﬁ@élﬁﬁaﬁroﬁfe?&

matic heterocycle havin
unisubst i t ut etionandored-deadh {amoptosis )k divet canditbachshyf intErestAnclORs, thN(zRa) 2,

SR3, N2, CN C(a_\‘lél% NR&COA NR388%A S%N( ngh%ﬂ )%érﬁ)ﬁf:)@

o0 Heti . vet o % Begdio MWIg| HiRSPIIPOUNAE AECoRg fRsthe]in are

o[ C(R3) 2], HebditahbiE6 e tNFEANNRS) SariVNECEA AR @ % liferati

NHCOO[ chs) 2Ther 1, NHOONT & RS) 21 N Re) 2, NHCO\lhf @%"ZP Plgfieration
and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
sel, for example in the case of neocintimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular

20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

PRIOR ART
)
25 Other dihydropyrazole derivatives are described as Met kinase inhibitors in
WO 2007/019933.
Still other 4,5-dihydropyrazoles for combating cancer are disclosed in
WO 03/079973 A2.
30

SUMMARY OF THE INVENTION

The invention relates to compounds of the formula |

35



10000NH[C(%%2}1D9N&R3%2, OCONH[ C(R3) 21r,Het1, CO-Heti, CHO CQOA, =S,
=NH, =NA a AB%H%ar bonyl oxygen), Het'denotes a mond&FéER2809/003030
saturated heterocycle having 1 to 2 N ard/lor O atons, which may be
nono- or disubstituted by A, OA 1504, Hal and/or =0 (carbonyl
oxygen), Hal denotes F, C, Br or |, denotes O, 1 or 2, denotes 1, 2,
3 or 4, 20and pharnmaceutically usable salts, tautoners and

stereoi somers thereof, including mxtR¥esRfhereof_in all ratios,
Compounds of the fornmula | are t akep to _nea *H:l%zhydrates and
sol vates of these conpounds, Mrmr phdrmaceutical ly usabl e
derivatives. 25 The inventi a at es ko the optically active
forms (stereoisoners), the enanti oner t he~raggenmat es, the

di aster-eoners and the hydrates and solgat es of tlm@se conpounds.

Sol vat €s of the conpounds are taken to nean 30adductions of inert
sol vent nol ebuwdihont o the conpounds which formowing to their nutual
attractive fgpce. Sol,vates are, for exanple, nono- or dihydrates or
al cohol at es. " Phar mcgﬁp?%ﬁl’%yord-s{%tbl e derivatives are taken to nean,
for exanpl e, Rfhe sal Hén@tfestm%,qqalp@}w’gméﬁéﬁpnécww@)ﬁ@w,W@Q,t(tﬂ,“
and al so so-called pro- 33 dru gonpoynds. a

2009/ 14{3945PCT/ EP200%/J0BOIOONGR?)2, NR'COA, NR'SO2A, SO:N(R”)2, S(O)mA,

Het, -[C(R*2]N(R%)2, -[C(R¥)2].Het, O[C(R%)1.N(R%),
O[C(R’)zlaHet, S[CRY)IN(R®), SIC(R®):]iHet,

-NR’[C(R*2].N(R®)2, -NR¥}C(R%).].Het, NHCON(R®),,
NHCONH[C(R®)2],N(R®),, NHCONHI[C(R®),] Het,

15 NHCO[C(R%)21:N(R%)2, NHCO[C(R%)].Het, CON(RY)z,
CONR[C(R*,1,N(R%)2, CONRZ[C(R%),].Het, COHet or COA,

R® R* denote H or A,

together also denote alkylene having 2-5 C atoms,

20 R* denotes H, A or Hal,
D denotes a five- or six-membered unsaturated or aromatic
heterocycle having 1 to 3 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by Hal and/or A,

) - A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by OH, F, Cl and/or Br,
and/or in which one or two CH; groups may be replaced by O,
NH, §, SO, SO, and/or CH=CH groups,
or
30 cyclic alkyl having 3-7 C atoms,
Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-

tuted or mono-, di- or trisubstituted by Hal, A, OR®, N(R%),, SR®,
NO3, CN, COOR?, CON(R®),, NR3COA, NR®SO,A, SO.N(R%),
35 and/or S(O)nA,



Prodrug derivatives are taken to nean conpounds of the formula I

whi ch haveM2E4B8#% i ed by neans of, for exanple, al kylPCIYEP384pf003030
groups, sugars or oligopeptides and whigh. are rapidly cleaved in the
organismto formthe 5effective conpounds according to the invention.
These al so include bi odegradabl e pol yner derivatives of the conpounds
according to the invention, as described, for exanple, in Int. J.
Pharm 115, 6t67 (199BptesEOMeacexir eskicyelic st eded vensatwiated odarmt es

t he amount of a medi har mac ical active ingredient
whi ch causes in a ti griaﬁ%meggrr&cghe i'%ﬁ%rﬁﬁ' @é}{'@@orbﬁé&‘f‘aa?g%{ﬁ'c fmay
medi cal response whi pb UrsubStaRdd 6F m@asL drder trielibsitarad 1§y HBY /8 OR®,
resear cher or physician, 1510 addition, th ressi on

. 5 t exgl s
"therapeutical |y eff BERT e eSBroNAe CHeREIQR" HONIBUR NRATOR, N2 ed

ith di LA ' Ny t, h
the ol ow g consequatbss Iz SO Badlet SR RRBRE. "~ "
prevention or elim nC{RIplplety QICIRABEN(RY)R0MT @], HthdiHCODA,
conpl aint, disorder or side effects or also t r educt i on i,n the,
advance of a di seaseNAPRDatNGEQRIEL ]h.N(Fﬁﬁe, NBIGRO[C(R )2]nHet

"therapeutically eff } ty" 0 1amount s whi ch
are effective for in?ﬁ%@@n@ M#&‘Tﬁ%é‘ﬁﬁ@wﬁﬁﬁbﬁf@%m 25The
invent i18n al so r el at SCONH{BRIFNEL)IMOCONEECHE)saet oopoMats 0sfo he
formula I, for example m xtures of two diastereoners, for exanple in
fhe ratio 1:1, 1:2, $OA =5.4NH; sNA@nddor 30(gprhenyhoxyasm). These are
particul arl yjeefera i : reoi i The
invention rel ates tO%%%%?ﬁ%‘%ﬁ%agélg}%aﬁ}%?%cgﬁ@nﬁelrr%&i&%ﬁgﬂggﬁf@? er eof
and to a process forantiver Qr efpenstwitch efaycospomd raefisubsétuted bylla OA,

according to Cainms J1; nd pharngceutically usable salts, tautoners
and 353fer eoi soners hh’é?ﬁﬁnd&fﬁ ?%rgpgﬂooﬁ%eﬂhat a) for the
preparation pfgja congaymdse cihgrbprmula I in which R2 denotes Het,

WO 2009/ 143945PCT/ E P2009/ 003030 - 10 - a conpound of the fornmula I
R3 R3' m denotes 0, 1 or 2,

n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and stereocisomers thereof,

20
including mixtures thereof in all ratios,

Compounds of the formula | are also taken to mean the hydrates and solvates
Y of these compounds, furthermore pharmaceuticaily usabie derivatives.
25
The invention also relates to the optically active forms (stereocisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. Solvates of the compounds are taken to mean
30 adductions of inert solvent molecules onto the compounds which form
owing to their mutual attractive force. Solvates are, for example, mono- or
dihydrates or alcoholates.
Pharmaceutically usable derivatives are taken to mean, for example, the
salts of the compounds according to the invention and also so-called pro-

35
drug compounds.



10i n whi ch , R4 and D have the neanings indicated in

1, @ﬁog@ﬁ@g@amh a compound of the formula I11 g@@%%’l‘“”n
whi ch R2 denotes Het and 20Xdenotes a b&-onic acid radical, or 25 b)
for the preparation of a conmpound of the forrmula I in whi ch R2

denot es O[C(RB )2] Het, a conpound of the formula IV 30R3 R3" WO

2009/ 143945P P20 9/ 003030 - - in which R1 , R4 and D
have the nmeahi Hy&9igdIve Y%ai%taéﬁar%niean §0m886ﬂ@%%woﬁﬂé@rbwbﬁb of

the fornmul a Ha@e BEeRAodifi8d Wi riBaf® of §808 & Ae ChRY 3 adif hroups, sugars

or oligopeptides and which are rapidly cleaved in the organism to form the
effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.
115, 61-87 (1995).

10 The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

15 In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:
improved treatment, healing, prevention or elimination of a disease, syn-

20 drome, condition, complaint, disorder or side effects or also the reduction
in the advance of a disease, complaint or disorder.

The term "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

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

30
The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-12 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, characterised in that

3 a) for the preparation of a compound of the formula |

in which R? denotes Het,



10 O c)a conpound of the fornmula VI Fe-CO CH2-CH2-Cl VI in
whi ch Rl h‘é@%ﬂ%%ni ng indicated in Daim1, is react 8FTUHPRH9/003030
hydr azi ne and a conpound of the formulafyl 3R3'" 2 in
which R2, R3, R3', R4 and D have the neanings indicated in 30Caim1,
or 35d)a radical R2 is converted into another radical R2 by acylating
or alkylating an am no group, WD 2009/143945PCT/ EP2009/ 003030 - 12 -
O e)in that the$ cRPWAUNgGTdhedormdmlibne of their functional
derivatives by btreatnent with a sol volysing or hydrogenol ysing
agent, and/or a base or acid of the formula | is converted into one
of its salts. 10Above and bel ow, ghe padicals D, Rl, R2, R3, RR4 have

t he nmeani ngs indicated for for al, unIE:esg expressly stated

ot herwi.se. A denotes al kyl,/ i s\unbrinc i ne F) or branched, and

has 1,72, 3, 4, 5, X, N il
R N

in which R', R®, R®, R* and D have the meanings indicated in

10 .
Claim 1,
b,
is reacted with a compound of the formuta 1l
15 X-R? hi,
in which
R® denotes Het and
20 X  denotes a boronic acid radical,
or
) - b) forthe preparation of a compound of the formula |
in which R? denotes O[C(R®)]Het,
a compound of the formuia |V
30 R3 R3'
N
R SN v
0O R4

35



15 6, 7, 8 9 or 10 C atons. A preferably denotes nethyl, furthernore
et hyl, prop@I2000/68Msopyl, butyl, isobutyl, sec-butyl or PCELPILHONII030
furthernore also pentyl, 1-, 2- or 3-nejhylbutyl, 1,1-, 1,2- or

2, 2-di met hyl propyl, 1-ethylpropyl, hexyl, 1- , 2-, 3- or

4- et hyl pentyl, 1,1-, 1,2-, 1,3-, 2,2-, 2,3- or 203, 3-di net hyl butyl,
1- or 2-ethylbutyl, 1-ethyl-1-nethylpropyl, 1-ethyl-2- nethylpropyl,
1,1,2- or 1,2,2-trﬁnrmhihblﬂ)1r5<§yﬂ2?,R%;andié}haveﬂmraielaylingbdndieammhe,
trifluoromnethyl. AC ery, particularly preferably denotes al kyl having
1, 2, 3, 4, 5 or 6“C@"8tbns, preferably nmethyl, ethyl, propyi,

i sopropyl, butyl, isobutyl, sec-butyl, 25tert-butyl, pentyl, hexyl,
trifluoronmethyl, pentafluoroethyl or 1,1,1-trifluoro- ethyl. Cyclic
al kyl (cycl o&lregttedprigh srcabipoLenaftibe foyelilaps opyl , cycl obut yl

cyl opentyl, cyclohexyl or cycloheptyl. 30 RL preferably denotes Ar.
R2 preferably denotes H A Het, -{C(R3)21,1-let or O[C(R3)21,Het. R4
preferably denotes H WO 20094@43045PCT/ EP2009/ 003030 - 13 - Ar
denotes, for exanple, phenyl, o-, m or p-tolyl, o-, m or

p- et hyl phenyl, o-, m or p-propyl phenyl, o-, m or p-isopropyl phenyl,

0o-, m or p-tert-butyl. enyl . o- 3,Qr,,p- hydr oxyphenyl, o-, m or
p- ni trophenyl, o- ,'Hrﬁlj"SlP %%Oﬁ%sp%%@ )ﬁﬂ_lgt m  or

p- (N- n#® hyl ami no) phenyl, o-, m or p-(N-nethyl- 5

am nocar bonyl ) phenyl, o-, m or p-acetam dophenyl, o-, m or

p-yet hoxyphe®fyl , o-, m or p-ethoxyphenyl, o-, m or

p-‘et hoxycar bonyl phenyl, o-, mor p-(N, N-di net hyl am no) phenyl, o-, m
or p-(N, N-di net hyl am nocar bonyl)- phenyl, a-, m or

p- ( N- et hyl ang)no) phesphpoand ofth@forpru|AN\N- di et hyl ami no) - 10phenyl, o-,
m or p-fluorophenyl, o-, m or p-bronophenyl, o-, m or p-

chl or ophenyl, o-, m or p-(nethylsul fonam do)phenyl, o-, m or

p- (et hyl sul fonyl ) phenyl , @t ~ATLOr~R- Pt R)l sul f anyl phenyl, o-, m or
p- cyanophenyl, o-, m or d?ngggﬁgéﬁgﬁgﬁ,Né-, m  or

p- met hoxycar bonyl phenyl, o-, m or 15p-am nosul fonyl phenyl, further
preferably 2,3-, 2,4-, 2. 5-, 2 6-, 3,4- or 3,5- difluorophenyl, 2,3-,
2,4-, 2,5-, 2,6-, BwWhichR $1a5the cneanigidigatedin &laimpTa. 2 5.0 2 6.,
3,4- or 3,5-di bromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-

di met hpxyphenyl, 3-nitro-4-chlorophenyl, 3-am no-4-chloro-,

2- am no- 3- dhlreacted Bitranydraziecdricba comp@uawi afdhé fodnhda &4 or

2- am no- 6- chl orophenyl, 202-nitro-4-N, N-di net hyl am no- or 3-nitro 4
N, N- di met hyl am nophenyl, 2, 3- di am nophenyl, 2,3,4-, 2,3,5-, 2,3, 6-,
2,4,6- or 3,4,5-trichlorophenys 2,4,6- trinethoxyphenyl,
p-iodoppenyl , 3, 6-

| or dphenyl, 2-fluoro 4

\

duchloro-4-éninophenyl, 4-F N
br omopgenyl HO

R4

in which R%, R®, R®, R* and D have the meanings indicated in
30 Claim 1,

or

35 d) a radical R? is converted into another radical R® by acylating or
alkylating an amino group,



252, 5- dlfluoro 4 bronmophenyl, 3-bronp-6- et hoxyphenyl ,

3-chl or o- 8RN 148%5phenyl , 3-chl or o- 4- acet ami dophenyl , PCT/EP2009/003030
3-fl uoro-4-net hoxyphenyl , 3- am no- 6- net{pyl phenyl, 3-chloro 4

acet am dophenyl or 2,5-di nethyl-4- chlorophenyl. 30 Ar particularly
preferably denotes phenyl which is unsubstituted or nono-, di- or
trisubstituted by Hal and/or CN. WD 2009/ 143945PCT/ EP2009/ 003030 -
14 - 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or

6- pyri m di ny ¢ furthernore preferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2,4-triazol-1-, -3- or 5- yI 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4-
or -5-yl, 1,2, 4- oxad| azol -3- or -5-yl, 1,3, 4- 5th| ad| azol 2- or
-5-yl, 1,2 4 hi adj

or b r|da2|)§1yl lhatﬁnglh%y a‘?éilbéraééd f@n’?oieto?y?éjll@ﬁ'\% Qoerr[ ﬁv %b
or 5-i%oi ndo‘lr%tmﬁfﬁd’tﬁﬁbay‘:D]VOhﬁSln@JF hydrogen@y@egag@hdazmw 1-, 3-
4-, 5-, 6- or 7-benzopyrazolyl, 2-, 4-, 5-, 6- or 7- benzoxazolyl, 3-,
4-, 5-, 6- Ofndforbenzi soxazol yI 2-, 4-, 5-, 6- or 7-benzot hiazolyl,
2-, 4-, 5-, 6- or 7-benzisothi azol yI 4-, 5-, 106- or

7-benz- 2, 1, 3a bradicnacid/bf tha-forrBula 14s poﬁvertéd intd onerof&saaltsol yl , 1-,
3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or

8- ci nnﬁé(i nyl, 2-, 4-, 5-, 6-, 7- or 8-quinazolinyl, 5- or

6- qui noxal i nﬁ(b@ve?and%eioﬁ theq‘adlcgrs [9rR8 155 'ﬁ;eg %njd’ =8 hgﬁg\é%eanings
further preferably 1,3-benzodi oxol-5-y enzodi oxan- b-

152, 1, 3- benZziodlvateti &zdhezﬂernwlaJaamess émisllyesmateﬁaﬁhawmeS yI or

di benzo- furanyl. The heterocyclic radicals nay also be partially or
fully hydrogenated. Irrespective of further substitutions, Het, Heti
and Het2 canaideugted éIRy!2Qs Lﬁ#ﬂ:ﬂﬁh@hed an f&%@ncl@e@ éHd”'Hé’é@ 23 4%
-4- or -5-furyl, 2,5-di hydro-2-, -3- furyl, tetrahydrag-2

or -3-taryl, 61718&@'x1ﬂ @namnya Apr@tf@rabiycﬂemcﬁes oveth@l, furthicempre ethyl

2, 3-di hydr o-

22 Yo vyl Fonrpah 6ot syt SCERYY pritero Pubd e %6 .
or -4-inida I, 12, B-ord-Medhwbdiyl, 1,8-,1,23 -
tetrahydro- iiﬁé")ﬂ/a or -4- yrasgollliyl 25 1124%'2,;124d1ng§thylér%aﬁ_@i@lor

- 4- pyrl dyI propyk hgxylefr a yd$00f1 -methylpentyd, 1, 174r1 2-51,%r, 2,5 BB 4yl ,

5 S0 oyt EMRTREY, prdrenosS, Co ARl Pl g

hexahydr o- 1- metl*?y{propyl-4 e oudm Zlﬁmeﬂhq}pabyﬂrﬂrrﬂrrer ET&erabl -foP&xam-
-5- pyrlmdl nBIe f['l%'l.l@]’ - or 30 3-piperazi nyI 1,2,3,4-tetra ydro 1, 2
6

3 srethyl qui nol yl, 1,2,  4- tetrahydro- 1-,-2-,-3-,

o~ dl- hydro% 9/7 a"ﬁ?ﬁfaz'}’ﬁ%%“’é@?!d%b %Sh%lﬁﬁp!}aélﬁ‘leq b%’y 3., §6r é;C

met hyl eruidrrmxppebferably nisthylrethyy lreoegd) Qmpﬂfp%ydut?/l isobutyl, sec-butyl,

tey| d h 3,4- 35 ethyl d
| o GHRUL BRki. Sy b oM ta G AT SveRYEH 0F 41l SArTBiorG- y1

e

(d
-(2- oxonqﬁﬁylenedloxy)phenyl or also

di hydr o-2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably

WO 2009vdli¢30K8 Rt p BrefoR®BOdendids cyclopropyl, cyclobutyl, cylo-
pentyl, cyclohexyl or cycloheptyl.

3, 4-
2,13-
2, 3-
3, 4-
2,3
3,4
2,3

30
R' preferably denotes Ar.
R? preferably denotes H, A, Het, JC(R%)],Het or O[C(R%),],Het.
R* preferably denotes H.

35



dihydrobenzofuranglu 2, 3-di hydr o- 2- oxof ur anyl ,

3, 4- di hydr¥§O20¥%43%igui nazol i nyl, 2, 3-di hydr obenzoxazol §§T/EP2009/003030
2- 0xo0- 2, 3-di hydr obenzoxazol yl, 2, 3- di-hy3robenzi m dazol yl,

1, 3-di hydr oi ndol e, 2-o0xo0-1, 3-di hydroi ndol e or

52- oxo0- 2, 3-di hydr obenzi m dazolyl. Het particularly preferably denotes
a nonocyclic saturated, unsaturated or aromatic heterocycle having 1
to 4 N, 0 andy denglest tarexamiierhany! we, tinSipsoM. f-eth-& yloneayl or

trisubstituted ) 1. Y Rabb badhaddiv-
preferably d@’nggﬁ%f%gg%ﬁ@? %ﬁ'@pﬂﬁgﬁ‘%iﬂ%ymﬁ% B’ﬁ&y i rﬁyF)P thHHaJLJtM
pi perazi nyl , piead,ob4, éh-nof p-hfz&mgtplhe_)ﬁyl, ®Y m-riprhitrophienyll di,myd or fury!,
t hi enyl, oxazolyl, oxadi azolyl, im dazolyl, rrolyl, i sox%}ol yl ?r
i m dazpl i di nfi@migAehanylne-, mrdalﬁ-mﬁﬁﬁ&anangﬁ%l?@yh@ndn- gf p-(N-nmethyl-
di substitute / 3).2] ~Het ' ferapl ¢ _
pi peri di nyl grﬁﬁor ormﬁheh%gh@l Pﬁ@lta]ce[gal'[g@::‘ogglgﬁ [ 8 gﬁaéﬁ(%??@@héfy or
[ md_dazgl |t pllt n%rih%nyé\m-r, gq-tchg:reﬂm;qpﬂrsnym—, a1tz—_smr methﬂxyo?rﬁonylphenyl, 0-, M-
20di substitute y =0 a or, rrespective rther, .

subst it uti on®" PHENRKHNE ,YIQVBWOM o f‘hi%i’o&ﬁli“;;memﬂfimta?'wl‘

furandiyl, edi Vb, ,1OXAaC j j | edi ¥l . g onl
pyr azo: gdi yfgﬁéﬂl’dgliﬁ eﬁm%ﬁwgﬁﬁ@%ﬁg@ﬁ %g;qﬂ%ggﬁgwé%d’
pyrazi h@di yl ph@bpyo, di-nedd-fllomphppyl, oi,dhnedpydromahbeeylt be maoh Ral s

may al so be no-, di- or trisubstjtuted by. Hal and/or A Ha

Praf or abl y. dOMBRENSRY. & B oP-iibyISy Eenathic Tt & T cprereribhy ¢
or . 30 Th§l§l§ﬁ%§hehﬂ?01,wﬁ&t ppRethisliraAFpRENE, e LrQLeydndptedyi,

t han once nay be’i‘dentical or different, i e. are independent of oOne
anot her. Theot onpaupdarzxyphenyloemim-son p-issthoxyicarbeylphembre, ohigral

cont o5 O LRI A RARAD 25002 PETE, S o g1
2009/ 143945PGTLERAMMMNGB930 4. 26.--2 Bccpudbnglsydichieoptivignid 8n 2,4-

relates, in Eartlcul ar, to'the conpounds of the fornula! in which at

| east one of 2{he2 Sai H4r add Cadibraraepleieyio? 4t Be2H-dndrard@nith 2P nefsS.4-
I ndi cated abgig.n SAhdHyE LRt ShRBSh Ay CLTRANOISCHIE- P2 amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chlore- or 2-amino-6-chlorophenyl,
20 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
) dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
| 23 2,5-difluoro-4-bromophenyl, 3-bromo-8-methoxyphenyt, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyi,
3-amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.

30
Ar particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal and/or CN.

- Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,

2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,



5 expressed b% the follow ng sub-fornulae la to Ij, which conformto
the fornul¥¥OP0%E3943 which the radicals not designated PRATEPERPAF3030

detail have the neaning indicated for tte-forrmula I, but in which in
| aRldenotes Ar; 10 in | bR2denotes H, A Het, -[C(R3)2],klet or
O[C(R3) 2] Het; in |cArdenotes phenyl which is nono-, di- or

trisubstituted by Hal 15and/or CN in_|dAdenotes unbranched or
branched al ki OIFé\JﬁQ’G@laZOWL@"aiirﬁfs‘,i-pb’ﬁdy|e2%4de’r%1@'§"wm2@"i'&ﬂr furth@Enot es

t hi azol edi yl ' i Wfurandi yl f ol £di. 4. vl 1-
oxazol edi yl ,mlog%ibgéz:rgfaeby?/%ﬂ,’s56(%%?32’0%%8@?,?[gyg’g'zﬁé%%%1yl ,3 or 5-y1, 1
i m dazol edi ybr, 5-tdtratilylz 0,2c8loyadiapyK4-dezisnedi Pl 4-opydiazolredirybsyl, 1,3,4-

25pyridi nediyi qr pyrimdinediyl, where the radicals my also be
mono- ,%di - ofhigdirzglifstarronyad ,%ﬁ-ﬁhéﬂd'%aﬁ;rOfA?%dh%%@l@ég%@%ﬁré>§ -gryl
nonocycli c sat 1 a I s armonat i=c A g B tpg 1 to
TN D ands of & ApSatiErbRL e £ 2RRTR, 50 P ey TR R
trisubstitutiedolyy, indamalyipt -, [2€( R3912}-bERtinid@folyin 14, B-ed-déndd-aw 7-benzo-
pi peridinyl, pyrrolidinyl, rphol i nyl, piperazinyl, oxazolidinyl
pyrazol yl | WY%HPWL 2 %-yﬁr,ré%r%b?nﬁ%afpﬁﬂ.t% %-nﬁl, 5 Q- benzisoxazoly!,
20091143945PET/HER20@9LP03R30 otk o1 6XaZzok Vs, a nazﬁ . . B

i m dazol yl , P%;I'/-rzlr‘(?)’/lg, bf’goxazgrh)}%z%w’ ?rh%éélei gf)rg?/t?é ete{lgz?’ﬁlédr 5
radi cal@” may6-absp-beazithhs-oxadiaialylb4, i M- 8- 6, A and/quinalyl, 1-, 3-, 4-,

LR 2], vty o0 B SRR, B Py bl e BUELU ST 5 o 7o
radi cal s maygaf §aReniiP5%r Slquihcanalll butrds by = GElLPbéNzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-y, 1,4-benzodioxan-6-yl,
15 2.1,3-benzothiadiazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzo-
furanyl.
The heterocyclic radicals may alsc be partially or fully hydrogenated.
Irrespective of further substitutions, Het, Het' and Het* can thus also
denote, for example, 2,3-dihydro-2-, -3-, -4~ or -5-furyl, 2,5-dihydro-2-, -3-,
-4~ or 5-furyl, tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yi, tetrahydro-2- or -3-
thienyl, 2,3-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4~
or -5-pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-

20

] dihydro-1-, -2~, -3~, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,

25 1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3, -4-, -5-
or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-
2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4~ or -5-y}, hexahydro-1-,
-3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or

30 3-piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -b-, -6-, -7- or -8-quinolyl,
1,2,3 4-tetrahydro-1-,-2-,-3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5-, 6-,
7- or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methyl-
enedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-

3 benzofuran-5- or 6-yl, 2,3-(2-oxomethylenedioxy)pheny! or also 3,4-di-

hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-



10in | jRi denotes Ar, R2denotes H, A Het, -[C(R3)2]Het or

O[ C( R3) 2] nMex2009RBt39431denot e H or A, together al so denot€T&IPRYIGENE30
having 2-5 C atons, R4 15denotes H, denpges thiazol ediyl,

t hi ophenedi yl, furandiyl, pyrrolediyl, oxazolediyl, isoxazolediyl,
oxadi azol edi yl, pyrazol ediyl, imdazolediyl, thiadiazolediyl,

pyri dazi nediyl, pyrazine- 20diyl, pyridinediyl or pyrimdinediyl,
wher e t he radihydichbanapiubeyl, B&-dibpdra-2 dixofuwanylr B suthibiydtai2-eoblH+Hal
and/ or A, Adenotes.unbrgngche r branc al kyl ving 1-6 C at

J5ar denor ce. BHBRZBIN HA-J 0 dioRBn2OR0NG2-B6 Ly lHheiagyeady 25
and/ or CN, PSBSirRi Ch i . L one-
tic heter oc;gh ghavi ngﬁlfg'?geﬁwl\l:,pdgwgﬁ%lﬁ gr@regéa?%gnrri’? %%ﬁﬂ“ﬁyﬁ%y be
unsubst i t ut egd-axo-Adrdhydrdbenzimidaidylbst i t ut ed by A and/ or

[C(R3)2] "Hetl, Hetidenotes piperidinyl, pyrrolidinyl, norpholinyl,
pi perazinyl, oxazolidinyl or imdazolidinyl, where the radicals may

g' so be m)nOHePbaﬁioﬁ!ﬁ?ﬁéﬁr@%rﬁ_ﬁ!y%@@e@ﬁ%@ﬁo clid SatithtdanN0h & ufatelor
r or I, denotes 1, 2, or 4:° WD 2009/ 143945PCT1EP20091003030
aromatic heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by A and/or [C(R%)2]Het".
10
*) . Het very particularly preferably denotes piperidinyl, pyrrolidinyl, morpholinyl,
piperazinyl, oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl, oxazolyi,
oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazolidinyl, where the radicals
15 may also be mono- or disubstituted by A and/or [C(RB)Q]nHet1.

Het' preferably denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may also be mono- or

20 disubstituted by =0 and/or A.
Irrespective of further substitutions, D denotes, for example, thiazolediyl,
thiophenediyl, furandiyl, pyrrolediyl, oxazolediyl, isoxazolediyl, oxadiazole-

diyl, pyrazolediyl, imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazinediyl,

25 pyridinediy! or pyrimidinediyl,

where the radicals may also be mono-, di- or trisubstituted by Hal and/or A.

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

30
Throughout the invention, all radicals which occur more than once may be
identical or different, i.e. are independent of one another.
The compounds of the formula | may have one or more chiral centres and
35 can therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.



- 18 - and pharmaceutically usable salts, tautoners and stereoi soners
thereof , iWOIZ0MV ¥4 xtures thereof in all ratios. The BERBBIIYE03EH0
t he forrrula | and also the starting mategials for their preparation
are, in addition, prepared by nethods known per se, as described in
the literature (for exanple in the standard works, such as

Houben- Wyl , Met hoden der organi schen Chem e [ Methods of Organic
10Cheni st r y] Acceinglyrihe invendien agiatess in pagicular, todhseopiransé airfaer

reaction co

eacti ons. UBHUBPIOER 2 ihst BRA Mt <id AR 48 chO S Brefairs
are not rrentm@aadagsahancatﬁecgélﬁweesm prdferréd g@@mmumtanpéumdmmfagrbml a
| can preferably be obtained by reactlnqaa conpound of the fornula I

with a_conpo®¥Riessed Ry thefalioming syb-f ez {9 bnwhishcanforaytaolhe ferder
condi tPons ar%ugs{ Fa QW Rnlh thBer %W%iéfs 04;&‘?? %t&rdfelt%?ﬁa@e g uki

reaction. The stafrting corrpoun

general 'y knewsaning intilvayedfe e fehuldovieiten wmd‘hay can be prepared by
nmet hods known per se. In the corrpounds of the formula I'll, X
preferably denotes HO p-or B- 30 The reaction is carried
out under stg q%ard tondltl(%}%? g Suzuki coupling. Depending on the
condi tions use the reaction tine is between a few mnutes and 14
days, 1®e reaction tenperature is bet ween about -300 and 140,

g%;gghltyggetlwelgn Olgz and 10<§)enotes Blart 'TI ?(E(I%ﬁﬁvﬁ torag[%%I:EsG?H%

inlc  Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
15 and/or CN;

inld A denotes unbranched or branched alkyl having 1-6 C atoms;

inle R* denotes H;
20

inlf D denotes thiazolediyl, thiophenediyl, furandiyi, pyrrolediyl,

oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
) imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazinediyl,
25 pyridinediyl or pyrimidinediyl,

where the radicals may also be mono-, di- or trisubstituted
by Hal and/or A;

30 inlg  Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by A and/or
[C(R)zJHet';

35 : N . : .

inlh  Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,



WO 2009/ 143945PCT/ EP2009/ 003030 - 19 - Suitable inert solvents are,
for exanpl¥O 2088d43%AEr bons, such as hexane, petrol eum et REFEPHENIGAZ,
tol uene or xylene; chlorinated hydrocarifgons, such as

trichl oroet hyl ene, 1, 2-dichloroethane, carbon tetrachloride,

chl orof orm or di chl oronet hane; al cohols, such as nethanol, ethanol,
i sopropa- 5nol, n-propanol, n-butanol or tert-butanol; ethers, such
as diethyl ether, diisopropsazob, rceaadlazgiw,ahydlam!wr QWFQIWHFS)OXQF-OM or

di oxane; gl ycol ethers such as ne nono
nonoet hyl et her, ethyl ene ?/%?cﬂh %ﬁfﬁqgﬁﬁqlc?]&rﬁg‘s% bef(@[c’@r?ég,r
such as acetone or but anormsu@gﬂt@t@g bf@g@lﬁ,dﬁﬁ_ [E0RYst a8t de,

di met hyl acet am de or di net hyl f or mam nitriles, such as
acetonl trile; sulfoxides, such as dinet hyI suI f oxi de (DI\/BO) car bon

0 L7 SRIPPEE 20 S DB DB BB 78R,

as ethyl ace- 15tate, or noxgdzaliginyiodr 1trh@amddwy$%h@6ttﬁe ridgicalsabhpaiso
preference is given to di net hoxyet hane. Conpounds of the fornula I

can furthermore preferabl W%@%@t@fﬁ@@bﬁy’w@ Buc@ agd/ar donpound of

the formula IV with a conpound of the fornmula V. The starting

conpounds of the fornulae IV and V are generally known. |f they are

novel , 1@10wevnar]} they can h@meyﬁred by net hods known per se.

Dependl ng on the copditions used, the reactiOn tinme is between a few

oS and 14 day@ t he rdaNEiFOH, AoRisr He R RSO bEEE 30

and 140, nor- 25 b et ween, 100, in particul ar between about

60 and about 90. ui’%/RabI e |nertfgqllso 6énts are, for exanple,

hydr ocar bons, such as hexaogetheetisa genntetdiiedendbaving@-5 Cobicemse or

xyl ene; chl ori nat edy hydr ocr:]c?rb ns such as trichl oroet hyl ene,

1, 2- di thl or oet hane’ carbo #3khl ori de, chloroformor di-

30chl oronet hane; ahcohol s, &g LN PhiopREAGAIR! furkAGRT FRABMdiy!
£ FRadme g PhiopRLAGIR. fureAl, BARCRAM

n- propanol , n-butanol or tert- t her her,
di i sopropyl ether, tetrahyaazblediyl, I(SEFHFaoIedwt;imadnaeg:le@ly?qmjramlhétyé

such as et hyl ene gI ycol nono-neth et her

gl ycol dinmethyl ether (di glm}%ole%glr ﬁH%@T%ZQ@EHXéy“QEEF‘&HH ﬁyrazme-
but anone; am des, such as @? ?Mlﬂédlyﬁbﬁwmﬁid%‘é?ﬁﬂm de 35 or

di met hg0 f or mam de ); es, such as acetonitrile; sulfoxides,

such as di net hyl s\uhemh@eradmr)ﬁay@é@mbﬂ ravRe fi-ds trisdstibied by Hal

acids, such as formc

and/or A,
A denotes unbranched or branched alkyl having 1-6 C
' atoms,
25 Ar denotes phenyl which is mono-, di- or trisubstituted by
Hal and/or CN,
Het denotes a monocyclic saturated, unsaturated or aroma-

tic heterocycle having 1 to 4 N, O and/or S atoms, which
30 may be unsubstituted or mono-, di- or trisubstituted by A
and/or [C(R¥),]Het’,
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be monoe- or disubstituted by =0 and/or A,
Hal denotes F, Cl, Bror |,

n denotes 1, 2, 3 or 4;

35



WO 2009/ 143945PCT/ EP2009/ 003030 - 20 - acid or acetic acid; nitro
conpounds, WOZe#/H8%4Gi t r onet hane or nitrobenzene; estersPCEHEP05E03030
ethyl acetate, or mxtures of the said gplvents. THF is particularly
preferred. 5 Conmpounds of the formula I can furthernore preferably be
obtai ned by reacting a conpound of the formula VI with a conpound of
the formula VII. The starting conpounds of the fornulae VI and VI
are generally known. |If 10they are novel, however, they can be

RN S N R R
tenperature gl keiyRffuriRomerestan aandtid0, normal Iy between 0 and

1000, in particular between about 60 and about 90. 15 Suitable inert
solvents are, for exanple hydrocarbons such as hexane, petrol eum

et her , 9 enzen I ene qrina ro as
CE ol or oot e ettt s e GBI f A AT s e R I Rl for SHEP

chl orof orm O;Bre(ﬂ)'a‘?@tﬁd?f Qr@‘ﬂéﬂ@ﬁtaoﬂ' ?I@@@l’@j b? Wedthads Rﬁb\hﬂm@r seehganol ,
i sopropanol , n-propanol butanol or tert-butanol; ethers, such as

di et hyl et hedeSQIIheﬁdprtbfpjltefétuﬁ@r(forteéﬁﬁ'@]e mhﬁysiamwamor«wmcfb@

di oxane; eg

nonoet hyl 8Lb8’é %?lenwequ$ é\'g[:is ﬁeat%%%lh% m{gﬁi,ie[t %18# E’%%'HSS
such a$0 acet Oh.n@ﬁtrﬂuﬁéb@ﬂfhtm-d@lag$ sahtm)ameb@mMe under reaction
di met hyl acet am de or di et hyl f or mar ni de ( . nitriles, such as

Qet oni tri| eCORGITPRSWHICH ar@dﬁwwﬁsam& salta#!fe ﬁw the 35 xeardionsnees can

bon di SU|£|'58€59 %BQW!%'O‘%V@% W{?ﬂp@lssé FhBrCarRGld REntRfld ffere
acid; nitro npoun such as ni rone ane or nltrobenzene; esters,
such as et hyin greate?ftcmtalbr m xtures of the said solvents. 30 It is
furthernore possible to convert a conmpound of the formula | into
anot het5conpound of the formula |I by converting a radical R2 into
anot her radi =T sall t QURSrel8t no
groups (for ggh}ﬁ?ﬁrgd%%ﬁﬁ%ro e‘ﬁg?%ﬁﬁﬁ%@%‘%g%ﬁ?@ﬁg{e Ll:R/srPd/ c"gglgon in
an inert sol 0@mppusd|dﬁtrasfmmwmﬁodlltiba cetrirmnmld)ofthe\f@mula {1l

2009/ 143945P; /EP2009/003030 - Furtk f .
can be acyl afB PACIPTB e BHEIN R HRATNTETs 217 Bt BTG 8o Bkited

anhydri de orjahydrftfd 9akme radetiisubstituted or substituted al kyl
hal i depgadvant ageously in an inert solvent, such as di-

5chl oronet hane or THF, and/or in the presence of a base, such as

i et hyl - ] . d - 60
The' compoundderAiBS oMt o 4Re PR HeF fover BESEtasr el Ryt I they
l'i berating tQ@hM@”ﬁ&h@Wér fHé}PéérPBé' rélea e Ay MBthde IGRMDbYISES, [N
particul ar dr ol yS| s, 10or by hydrog enoI ysis. Preferred starting

mef eri al s fo ﬁ@eccﬁbpw@ﬁs@fs’fh@rfol“mdi&i@exd?r?@réb%{r@ﬁ%@)%e whi ch

cont ai ggcorrespondi ng protected am no and/or hydroxyl groups

30
The reaction is carried out under standard conditions of a Suzuki coupling.

Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between 0° and 100°, in particular between about 60° and

35 about 90,



15i nstead of one or nore free am no and/ or hydroxyl groups,

pr ef er abl YWORBWE4MECh carry an ami no-protecting group PE’E’@B%MWB?”%
H at om bonded to an N atom for exanplejghose which conformto the
formula I, but contain an NHR group (in which R is an

am no-protecting group, for exanple 20BCC or CBZ) instead of an NH2
group. Preference is furthernore given to starting materials which
carry a hydrouijablgingréselvapisgreuforiaxenyde, rdroerrbpnat $ahos BeXs3nR,oxy|

an R o- phenyrRgiBLneT PlrE e RS RS SRR by ibggiay
instead of asiyrda®ichicroetimers, duP-didhlorositaingo cadesitetrachloride, chloro-
pl urallty of - identical or different - protected am no 30and/ or

hydlr ong gLo@ﬁ@ argliplloppragidane; alcphelsnslel af dnefhapple eltamol i sRPRRAR-
ial. f
tnother . nebOc ReToReRg, B URTRE S8 MANS: ShehEsieh A ARIME s

2009/ 143945Hﬁ@o@%ﬂ%ﬂ%ﬁ@fbhya?ofumhﬂm@ad:r dierarid; (demaett’(msrBlﬂﬂTas ed
out el sewhere in the nol ecule. Typical of such rou s are,

particul ar, ehyleneglyeal saorametimber m&tw&ﬂhera@\lﬁw engrey %i@"ﬁ@?hﬂ(yl

or aral kyl e

after the de%@%ggd 9@%! kéﬂ&?e@"%lg%c I %%&gég{}gr%§ ii‘l%}ﬁdtéy’pe aﬁ%b
size all@ furadetamide mmteﬂqﬂametahudéwmﬁmthyuﬁmmﬁanmiecié){\nlé) gitrikess, soch

t hose having 1-20, in particular 1-8, rm’acyl

ngup s t oAb ACHIRMERIS: SHEOYRHES OB a5 qg@e\@fex'ﬂﬁ (géﬁ%éiﬁaéhowth

the present S i ic,

bl | phaci o, FSOA8ED ool REaUAS StV as FIRHOSCRR deRllc doffinito B

sul foni ¢ aci gleyndmduch rasp"ah"bmmaa"re omhikrokgnagne; tmvtefs sartybseiivdebeny|

and especi al aralk car n Exanpl es of such acyl groups
s ga¥%, é &f Jhe 3h g%lld%ﬂ?@? mp : y' 9 P

are al kanoyl and butyryl; aral kanoyl, such
as pheny! acepahpcu%rr%ferém@|sa§va¢feamhetﬁaéyétﬁwé aryl oxy-

15al kanoyl, such as PQA; al koxXycarbonyl, such as nethoxycarbonyl,

et hoxy- carbonyl 2,2, 2- trlchloroethoxycarbonyl BOG and

2-iodoethoxy rbon arbon such as "car xy"),
Pl LI T s R i el o

Pbf and Pnc. re%rcﬁﬁ e &ﬁn%@@{ﬁﬂl Bﬁtﬁéri@i'mgld mmnmnp@en@@ﬁmmav
furtheEere CBZ, enz and acetyl. The term

"hydr oxyl - prBhe@tarhgg @pmn@unidg dfithe @ravslag dwandn/ g@@@eﬁ:raiheknewanlithey

25agai nst _chim fayels Wil YT ot e By hekla PR e O O

desired Depending on the conditions used, the reaction time is between a few minutes
) ] and 14 days, the reaction temperature is between about -30° and 140°, nor-
| 25 mally between 0° and 100°, in particular between about 60° and about 90°.

Suitable inert solvents are, for example, hydrocarbons, such as hexane, petro-
leum ether, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloroform or di-
30 chloromethane; alcohols, such as methanol, ethanol, isopropanol, n-propanol,
n-butanol or tert-butanol; ethers, such as diethyl ether, diisopropyl ether, tetra-
hydrofuran (THF) or dioxane; glycol ethers, such as ethylene glycol mono-
methyl or monoethyl ether, ethylene glycol dimethyl ether (diglyme); ketones,
such as acetone or butanone; amides, such as acetamide, dimethylacetamide
3 or dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as

dimethyl sulfoxide (DMSQ); carbon disulfide; carboxylic acids, such as formic



chem cal reaction has been carried out el sewhere in the nol ecul e.
Typi cal of WORW/Ys¥dps are the above- nentioned unsubsti PGTEF249P/003030
substituted aryl, aral kyl or acyl groupx-furthernore al so al kyl
groups. The nature and size 30of the hydroxyl-protecting groups are
not crucial since they are renoved again after the desired chem cal
reaction or reaction sequence; preference is given to groups having
1- 20, in par@¢iguiracetic agid; PErhHeAMRPLRES, TucaAds BiFogiethane or nitrobenzene;

hydr oxyl - pro i rou i_n -al i t- rbonyl ,
benzyl . 35p- FREFbnedan SnuCiGrelehol bl of Bem b e et 1
wher e benzyl TRFdstpRicutlybredé@edarticul arly preferred. The COON
groups in aspartic acid and WD 2009/ 143945PCT/ EP2009/ 003030 - 23 -
glutanhc acid are preferably protected in the formof their
tert-bdtyl esters (for exanple Asp(OBut)). 5The conpounds of the
formula | are liberated fromtheir functional derive- tives -

depgndi ng onCph'mquslBafttm@Jrg‘rtd@bcaeémhemre@rafepa@y@ﬂ Qt?takﬁd@m
other " strongann e BRnd S beterBBlr VL P AFhboust b B BurEld P

aci d, strongThe sedtifig earpoxinds ®f @ BimBas V1 apdtVii Rl gsaely keowai |,
or sulfonic acids, 10such as benzene- or p-toluenesulfonic acid. The

present@ of Heyaiginavehdlowaver.ttheycasie preppessbymetheds knewper se.
al wa nece i | e ing . nr, i .
Sxpni e car boepnT drfe e RS el e @ BoRFE bR R B midRes

t'ét r ahydr of usad 1drdispRN@actsh teapericie i8hdbvEen kbbat APenaidet40°, nor-
hydr ocar bons, such as dichl oronmet hane,. furthernore al sg al cohol s,

such as met W&y bebvermBl ape 109opngikenlar hptwegst @outifiotideab it Wfe
above- FENt | 08ERaGIB MERSBINRRE ST HIAMAe S drBBaBonl M EUdir aOhekaha Mekro-

used i hBexcess W tholt "a on'o vent, and perchloric
acid i s 20prieuet atiey, beezbne) télbend or rylehepchionhated hydrecarboas,astichh @nd
70% perchloric acid in the rg|t . The reaction teggerhﬁtures for

the cl eavagelrighlorasihylanggdetr 'C'p?qsgé R a¥HQN tetragiodgdsthigipform or di-
pref erably b@ﬁl\‘iﬁﬁﬂeﬂﬁ%néf‘glc%ﬂo{sr 908R LS TR&hahf, Qharﬁi@ﬁpr@?ﬁno?ﬁﬁﬁm}p}anol,
y Dbe 0}

Pbf, Pnt and M'r groups’'can, for exanple, préfera eave
usi ng TFA i nndiutduha roo et hastenaly ethers) guahmsodietnyt ether MilsopbdbyHethdrntetra-

di g0at 15-30 FMOC b | d . of f i
Soor o mat el SV OTwRBGTHES oh o SReRER g, SRR BSrtBy Ry kL Rfhno-
30pi per i di nepigh n%n&énﬁ%thah%tﬁwéﬁdgIyaap&ﬁnétﬁyleégnépwym);mé@é@@é

the ami no acids 'histidine,” asparagine, utam ne and cysteine. They .’
are cl eaved ®fdh asepeittieny lwractre;3Baidesr sdcheasl apetsmide, dimgthgateamide
/10% t hi opheno the tri bei r a

l.. wit grqu cl eaved .of f o) I h
sajd anino agk ﬁ'?}%}ﬂ'%@fﬂ@%bﬁﬁ)s gﬁp@g, gu@?as acetonc&rlPe, suffom es, éucrh 56
25 dimethyl sulfoxide (DMSO); carbon disulfide; carboxylic acids, such as formic

acid or acetic acid; nitro compounds, such as nitromethane or nitrobenzene;

esters, such as ethyl acetate, or mixtures of the said solvents.

30 It is furthermore possible to convert a compound of the formula | into
another compound of the formula | by converting a radical R? into another
radical R?, for example by reducing nitro groups to amino groups (for
example by hydrogenation on Raney nicke! or Pd/carbon in an inert sol-

vent, such as methanol or ethanol) .
35



WD 2009/ 143945PCT/ EP2009/ 003030 - 24 - TFA / thioanisole, only the
trityl groW®PYHB%S Asn and G n is cleaved of f, wher eaSCT{EPRENR4EOING0
on the Cys side chain. The Pbf_4pent amet hyl benzof uranyl)
group is enployed to protect Arg. It is 5cleaved off using, for
exanpl e, TFA in dichl oronethane. Hydrogenol ytically renovable
protecting groups (for exanple CBZ or benzyl) can be cleaved off, for
exanpl e, by ftrdbhemeons, ririeerarhiyldrgrgeps can biecagytaied it @ ashvenicena inyanner

(for exanple a noble at al such ,a |la- 10 di um,.

Savant ageous e Al anBride RS ued s auRTa B8 e 7o Bbitivedr o
are those ingiistigddelRy talit8, AiVdritadadisly irfan MENTIentabGahas 8- such
as met hanol or ethanol,” or _am des, such as DMF. The hydro%enol ysis is
gener aI ly cathieameihangtor Bipeand/or esthbelraee'nﬁeabb@baee 1D Diehd-
pres- §5sur es_bet ween . about and .2 era at 20- 300 and
1105 bar . by BPUGeoPYLTSest Erbabieh BB IO T For "exanpl e,
on 5to 10% Pd/ C i n nmet hanol or using anmoni umformate (i nstead of

hydrogen) on Pd/ C in methanol /DVF at 20-30. 20 Pharnaceutical salts
and ot her foff ig compouwgiscddidbenferonda | saodudhergnere heheblainashivy breraling be

vent 1 on al e Ram Rl ARclinN gl By S U8 Bu et R SeR bR E s s

their ibﬁar nageytha}dgen@@@;@ot- 25abl e salts, which can be derived
from various organi c and inorganic acids and bases by procedures
knbvm in the art. Pharmaceutically acceptable salt fornms of the

corrpounds of r .

convent 1 onal PR EHede T Re mElelalslr M i Poke R R ERHA i kre thoge
car- 30boxyl vrrbidbilﬁbnt@h&:cﬁfeslpbﬁdﬁ!gl pretdcged ahiiso @@dldlmyﬁmxwgrcmps
reacting the com 8oun with a suitable base to give

cor r espbndi niysERAOLERE O BIPre dlee, arerrwru%(%ey%rpéyl QrBHP%Mﬁﬁréblyal kal i
tal hyd d
l”?,[ ﬁr umyh;/g;(t)l'%:%g I‘rrEfr ﬂ':y% 2Q8 rdrg&t[}rgg@%gqﬁstege%f% lli')é?drﬂﬁb edn

ne ear met a r oxl such as barium
hydr oxi de antb aaltatom Hpderamgis thabéa'rhrchnebaiorm todke desguladr bebampl e

T T e R
2009/ 143945P§U¢EB@@@% %Q of a%ENIQ% Hiqy.ne. The al um nium salts of

t he coppounds of th or mu are Tikew se included. In the case of
certain conpounds of the forrrul al, acid-addition salts can be forned

by treating e co u wi t h.pha 5ceut i cal I cept abl e
or gani ¢ and Fﬁ‘%é guﬁﬁ%fm?rsrg%% rmté Is¥vhrc carry a

hydroxyl- protecting group instead of the H atom of a hydroxyl group, for

e

example those which conform to the formula I, but contain an R"O-phenyt
25 group (in which R" is a hydroxyl-protecting group) instead of a hydroxy-
pheny! group.

It is also possible for a plurality of - identical or different - protected amino

30 and/or hydroxy! groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they
can in many cases be cleaved off selectively.

25 The term "amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group

against chemical reactions, but are easy to remove after the desired



hal i des, such as hydrogen chloride, hydrogen brom de or hydrogen

i odi de, ot Wér200¥/h8p4l aci ds and correspondi ng sal ts thePeofEP26136D30a&
sulfate, nitrate or phosphate and the I4%e, and al kyl- and

nonoar yl sul f onat es, such as et hanesul fonate, toluenesulfonate and
benzenesul fonate, and other organic acids and corresponding salts

t hereof, such as acetate, trifluoroacetate, tartrate, naleate,

succi nat e, cchemiaal résmtoodias best cayiedtest stsawirdratie ttanchdldwmild.i kical

Accordi ngly, pharnmaceutical]y agceptabl e acid-addition salts, of the
Compounds. ot OF R BIaRSATE: 1R TIGERE RS BR R DY SHRSIRAEE oA
15pat e, al gi \ egi L

(boayl at o) - BrLePp R S P oSy e e ino R BREIRg progReae
canpho r5 sul f oreaneyed afieythat desirckl reactien (arhkactidre sequaree) ctheirdyees and
cycl opent anepr opi onate, di gl ugonat.e,  di hydr ogenphosphate, _

G i £ 1 obenz oS8 A AGUR R PRIFI &1 Uit h ARWeVSh S FErReLS FERiohese hav-
gal acterate [y h&4iaGiad . t 1Qy, m

ol Uconat o, gl oL B B e e S 2ry ORURT e
hept anoat e, uastaisterkin thegpoades seimgdin chhoediue, witly theoptasent gegcess.

Labutyr at o, " TAINGES A AO0GS DR he SRtz p Ehelc  oiate or het
mandel d0e, 28rdBytRPBIBRRMEaciB bhANRSHE HRRAL Bnd Rl FBHiIBABE @M Sy car-

nonohydr ogenghosphat e, 2-naphthal enesul fonate, nicotinate, nitrate,
g)éalh at ei ol eaeRy!, patlaysadonyband @ép@ﬁabsea@jkaﬁmarblqﬂyégmg@@e%mpées
“phenyl prop e a onat e t hal at.e ut i s, does
ot onr beorpl At Eaeh RIS b a RAGRHL S 5 2B BrduBnulila b Aene
conpounds acgediikhiig/] tsuchis piteMca; hrsil,UlRhal s i dyand ABIpRN BHidxy-
cal cium copglje;rahﬁgrgg%l I %HCPI;\rOiE(I I ,bl i t[hég‘(rhn magnesi umcb & th
mangangse( | | #K R ge , PP RNy,  agrinsitopca Fus Athexy-
but this is i . icti }
above-nen- ti Onghws%%g%n%l‘rﬂgfoge?@n e ?t')sgn il’ﬁnggﬁda%%%%%g!&%éb%ﬁ%al i
metal sal ts sedkaxycaribryhtsushiasntBAtcdrbebahioxyna-rastHoxypehallogeht-s

cal ci um and . WD 2009/ 143945PCT/ EP2009/ 003030 - 26 - mmgnhesium Salts

of the conpob®ed & FMOG.ANA R ISURAY: Aueh as ddt. Dirrd Bmc. Preferred
phar maceut i cally._ i - i i I

Bt margo seommiiy PRAEHN ALy B Es IR HOC I BF, rk R REA P fondl

i ncl udi ng 5nandieakty. occurring substituted am nes, cyclic am nes, and
basi c i on exchanger resins, for exanple arginine, betaine, caffeine,
chl oroprocai ne, choline, N,N -dibenzyl ethyl enedi am ne (benzat hi ne),

di cycl ohexyl ®Ak #&rm i B18chBa b G NY RS R i

2-di et hyl am noet h%olférz?ﬂiﬁaéet r?yl g%@%?%gﬁ%{v{%@eﬁ Ogdnnoﬁnagﬁnr\?er?l terms
ethyl enedi anaing relstast toydroopp wdiichmare ity forigpeteicting @diytzoxy Ignoemi ne,

2 Ty b fiprominigy pors eoxg
Lo ooRs ne abaifst Shisal - BORT 0 are 2288 Yeb iR Step s rau et
pi peridine, gedmpaE P@ad‘ti%_ﬁiﬁia%bé&@@ﬁ%i@&o@@!éeﬁhﬁ%retiﬁ‘g%bﬁﬁmdlﬁe. ?dical

ethanol am ne, triethylamnne, trimethylamne, tripro amne and tris-
15( hydr oxy meehstomgtoyps e tke abeverstendioned)ynshibstituted or sulbpstituiedtayied
to represent_a restriction. C%o ounds of the resentl_ i nvention,which

contain basi %r%ﬁ%&gw_g{%?sai rthermore also alkyl Broups. he nature and size

30 of the hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxyl-profecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and

35
tert-butyl are particularly preferred. The COOH groups in aspartic acid and



20i ng grou%s can be quaternised using agents such as (G -C4)a y

hal i des © 89488 nethyl, ethyl, isopropyl and tert-BGE P 007003030
chl oride, brom de and i odi de di (Cl- C4H28 kyl sulfates, for exanple
di rethyl, diethyl and dianyl sulfate; (G o-C a)alkyl halides, for
exanpl e decyl, dodecyl, lauryl, nyristyl and stearyl chloride

bromi de and i odi de; and aryl (Cl C4) al kyl halides, for_ 25exanp

benzyl chl or swéarawoﬁ%@f%prﬁferammqi@ctewﬂ khendaret of e t@mm%ma&ierm e

conmpounds acg ention can be prepared using such
salts. 30The %J\(/éem %lé%@%ﬂphar maceutical salts which are preferred

include acetate, trifluoroacetate, besylate, citrate, fumarate,

SR ane: o TRerssTan B BRI ol B S b Ene et
i val

pi val at'e, sogjdm. BQE%HB%?E‘? aﬁﬂrﬁéﬁ&h@ rgeréh'b é&& 1%%&?&?# Eié’nhgts%vong

tartrate, thional
i ntended to aaps;eacé\rantagemsaiy usihgarkA ommmlciammméﬂemgwm@rsoso

- 27 - Part I f d I
i i ool or SER TS FaRy SiCiia SNEE oI FaR o7 Shifite Aadestreng  at o
and sucm nat grg a%ﬂ‘@ar%%kgrcaé’&blé'é%hsﬁéﬁ Rnfrogtgé“lfccaﬁorﬂ}%m%coefum&@e

forrrul? are prepared by brlnglngthe ree base rminto contact
with al@uf fisuaimes heorene-oir p-teueimsulfodicaadid, Tloa psssegcelud ancaduitio e
of the salt in 1

ention ner.. The free base ca e,
Tegener ated BTN PPRUBEAPRL RotihaMtts BorRSar @ LIRbE esksatng
i sol ating t heerts efe basRramly @rg“a:mwa% é%}%E!éT@é]ﬂBSR yliclagdd 'erehHPasdic
forms differ in a certain respect fromthe corresponding salt forms

t her eof wi t ha¢idsplbers, t%!cb@etf@trﬁhpwﬁur@alorpﬁ@gﬁm iagsides.usichags DMF,

novever5 1 nchaBBelEtstyiPbehf, wlopCat BRI GRe M ft R

forns t her eohlcoBblsfSudreas intstRgnolt BehadabrRepidaidll| ahcPRERPt BRtEres of
base-addition salts of the compounds of the formul'a | are formed with

metal s or anﬁh@eﬂﬁm@u@ﬁnﬁ@ngqi rRelvenigearal fyrthatmarskeditabie. oA Is preferedlyor
organi ¢ am Ned [ Sk Sfliibeh hfieAAre ol TonBAE 393 SURenfTREMH KM

and cal ci um organi ¢ -am-nes

N, N -di benzyﬂar@tfémbmmbcam the fonhlofbla()rpbm&l dfeacetib@lcidgnd 70% perchloric
di et ha®@l am ne{dérp, l’g%l enedi aml ne, N-net hyl -D-gl ucani ne and procai ne.

The base- add@@' ratio &l léﬁdeecwwﬁ@ammgt%@@&rdhﬁgleeayagﬁeare
i nvention arg é@é’&]ﬁfb@?ﬂ%ﬂ 550D é@@ bbEE56< 1 efe%t{;ﬁq'b%}u‘aeéﬁ%aﬁ

with a suffi CI ent e desire ase, caus of mat 1 on
of the salt amd 802 {nooenteroperaturehner. The free acid can be
regenerated by bringing the salt forminto contact wwth an acid and
isolating the free acid in a conventional man-

25 The BOC, OBut, Pbf, Pmc and Mtr groups can, for example, preferably be
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCI in dioxane at 15-30°, and the FMOC group can be cleaved off using
an approximately 5 to 50% solution of dimethylamine, diethylamine or

30 piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the
desired end product, using TFA / 10% thiophenol, with the trityl group

35
being cleaved off from all the said amino acids; on use of TFA / anisole or



30 ner. The free acid forns differ in a certain respect fromthe

cor r espondwiogos®idzedsor ns t hereof with respect to certai rCpEPs$00MmH3030
properties, such as solubility in pol aro ol vents; for the purposes of
the invention, however, the salts otherw se correspond to the
respective free acid forms thereof. 35 WO

2009/ 143945PCT/ EP2009/ 003030 - 28 - the invention al so enconpasses
mul tipl e sal TEA /MiRag@olaNdrly tHeetrigal g rodbivElg, Aehudel Girois eearay 6iff,
bitartrate, diacetate, difunarate, | um ne, di phosphate, di sodi um
and tri hydr owhﬁmanférerBamStqrrt§re|fév9n§rfie| ded to rep- resent a
restriction. t t
t he expressi on wtﬁgﬁ?%@ggtegh@aﬂﬁﬁgé QQFQ? ﬁpld ? @JB%FZ?E i
connecti on i slebakenfftusimedor axarapke, TEA mgireldoemret\hfaneh conprises a
conpoufid of the formula | in the 10formof one of its salts, in
particular if this salt forminparts inproved pharnmacoki netic

properties o t

Phe active | NyiRERchkean ASREMRL broBERR BbUs (ridaniee2brbah. |
used ear Lil er zyl)l’b@n blkewem@dmfg daf ﬁyarapleebyammitg Mth@y}?rcnjert imetfhectl ve
15|ngre|ent can a oV this active I ngre or he fi

time with a e@eﬁn@e O R AR BT P B bl THREEL Fo Y S SHGhoks Ral

earl i ef0and gy FANMBLBLEIRAAPHIL Egognéumageﬁ%@hewtabre solvents

phar macodynam cs ive in ient wth respect to its
therapeutic béfe @r@dinosa mdnmtbd@)oovéﬂmﬁtm*t:cmiaerfm exarhplet BEomoise such

r-el at t di iSi I f th
For mila | and? SIS BRAY RGPl Sikesh FHo8 ARV En hS T UHEteciaNsIS o
thereof, i ”Cbé'ﬁ’érﬁg 'Eﬂa?ﬂééf&ﬁ ét@@r“h @fathfés%étvrfe%h'éb%ut @%CPP@GJ‘OQ@& bYes—

exci p| ent s and/ or adj uvants. har maceuti cal fornul ati ons can be
adni ni $4 er edstrnestiadween mbofit amg@mham preferarly abRpriserd 1-10 bar.

pr edet er m ne V. red| ent e unit o
Pt Cean conpy AEYEbyRls Aihe a2 BN S Es R El S80S Mal, o R ook,
700 g, partpaut a et of abimg anbrivm ¥8mae, (rrﬁsfte@d @ﬁﬁ}rdr’@@éﬁﬂon
according to the invention, dependlng on the condition treated, the

met hod of adRfif B methanel/ARAF eh@023%, wei ght and condition of the
patient, or pharnmaceutical fornulations can be adm nistered in the
form o@odosage 35units which conprise a predeterm ned anmount of

active | ngreHhsmamjtmdpgammmbther%ﬂﬁ@rred dosage unit fornul ations
are those which conprise a daily dose or part-dose, as indicated

above, or a Cof ,sggbtg}mpg@nqe g@qqr@mg 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-
| 25 able salts, which can be derived from various organic and inorganic acids

and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula [ contains a car-

30 boxyi group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

3 alkoxides, for example potassium ethoxide and sodium propoxide; and

various organic bases, such as piperidine, diethanolamine and N-methyi-



WO 2009/ 143945PCT/ E P2009/ 003030 - 29 - thereof of an active

i ngr edi ent WORWO¥H8P4Por e, pharmaceutical fornul ati ons of PCATEP2§09(§6303@Nn
be prepared using a process which is geperally known in the
pharmaceutical art. 5 Pharmaceutical fornulations can be adapted for
adm nistration via any desired suitable nethod, for exanple by oral

(i ncluding buccal or sublingual), rectal, nasal, topical (including
buccal , subl ghdamineTheralnstumesalts afdhe wammungarad ihe fermula haraitikarg

subcut aneous,, .intr scul ar, intravenous 10or inttadernal t hpds.
Such 1 or ml athECEmE 1 Bt toeAT, SamPopRus ot B e B L he

phar maceut i cabidribh dats chfbeeaiBLDy O thRge (Bt RIS SuitHgk Sdh£nt
with the excipient(s) or adjuvant(s). 15Pharmaceutical fornul ations

adapt e% for eedlicaliicaeptabla Panimand ncidaniniasids, éof exseplpdydregen
units, Ysuch - for | e, capsul e r. tablets: wders, or . ..
oranul es: - sof aidsnsuEh X TySuadtERtoffe hBieT blomBR Shlutien iogidess.
edi bl e foamsoferiiagtdl iR a cOirdsdddiVd 4ltd thHaviesF, SIEH 85 QUFaR,
20water-in-oil liquid enmul sions. Thus, for exanple, in the case of

oral admi ni shitée 6A phaspherandtherlike, aadpltyl-ancaesepeisufesates, such

and phar macedt e FRERE: S PuFRER RS peheon iR Ble. sher ©
25exanpiPe, ebhamit acigh weer@resyahaingaststtherdof kauchPeyeestatanefluoro-

prepared by conmm nutipﬁg the conpound to a suitable fine size and
mxing it w BRclEPHaAMRRTIRlCRE. RiccinfterfitralenhPRzede. salicylaleascer-

rEnner, such Ma di . ag 4 of:
exanpl e, st airag% %ﬁrd)ﬁ]aeﬁm to c-%og:gﬁglﬁ,l %@%ﬁ@%ﬁggﬁéﬁ#ﬁa@g | Isogécrks“fgﬁ{]
and dye nay kalkevi ihe denpowsizndf.th€dpsulled indladetios tulledily, queeper adig a
powder m xture, as descri bed above and filling shaped gel atine shells

ther ewil6h, CPRaRIGINARaIdINAIEC APRATAISBRNZRRIS, Densenesilipnate (Resyipte),

di sperse sil i ' I n S SToy rate
or pol yot nyl DaaRafi biute: Bronge Sy R LR ot P SRS
m xt ur e bef ocapnylede f ¢hlbiichy awieohenprate Acittate, myelppantanepromibodicl Oighu-,

WO 2009/ 143945PCT/ EP20091003030, -, 3Q. -, such as, for exanpl e,
agar - agar . caPETEnTESR IR BOSN s T T BoRE. codRayo L TREvEtese
added in or deiiifdriaté MRheH8id, RaItE it i hinuat dchf, FRELERsRAE, §luks!
t he capgul e has been taken. ™5
heptanoate, gluconate, glutamate, glycerophosphate, hemisuccinate,
hemisulfate, heptanoate, hexanoate, hippurate, hydrochloride, hydro-
bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-
} butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
25 metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

phosphonate, phthalate, but this does not represent a restriction.

30
Furthermore, the base salis of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(ll), iron(ll), lithium,
magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
- salts, but this is not intended to represent a restriction. Of the above-men-

tioned salts, preference is given to ammonium; the alkali metal salts

sodium and potassium, and the alkaline earth metal salts calcium and



In addition, if desired or necessary, suitable binders, lubricants
and di si n-W0S§PUB¥5as wel | as dyes can |ikew se be i ncBEpHFAEG0T0R] o
the m xture. Suitable binders include sg@rch, gelatine, natura
sugars, such as, for exanple, glucose or beta-|actose, sweeteners
made from mai ze, natural 10 and synthetic rubber, such as, for
exanpl e, acacia, tragacanth or sodi um al gi nate,

car boxynet hylnegneaiuss Salfsodiise lopmanaingisyaidhe fovaxds | wivieh aredeiivesl The
| ubri t 0t d f incl. i I i

Stearate. b TGRSR g e B i s o fpe b 4T Ly
15chl ori de aﬁﬂmbhﬁ delcksAdadihdictlidry eoniaBt Ssuiihuee anhéd oslto lﬂﬁilmtﬂn%an

restricted thereto, starch, nethylcel|ul ose, agar, bentonite, xant
gum and t he nhalgallyTereurng svkstiviedrainingsacyeliciamings, ark RABICON

preparﬁng a i X1: af i re. gry-pr 1.ng Lxiure,
d ng a1 ubpreoehiit dor L ARHILogRng oflaY st BEESHE e Rt e
mxture to gehdireal Ri-gibehzpemytingtiarhince bzt ¢idytiphakyamnd, he
conmpound cornm nuted in a_suitable manner with a diluent or a base,
as descri bedSiggnolamine, sigthyaaing, vitathdaminpifaneluédimsthwiapino-
exanpl e, car t . inate, (N8 ar n_ o
pol yvi n\all pyr r@@ﬁggrég%{é]g&ébq&eg%’ﬁwlgﬁe@éﬁ{z'a'r%aﬁt?ﬂ%ghgwﬁz}gl,ngf oNr Etgylgr'&ﬁré,
par af f 18, andidk, gheanihé oglueceshiaeahistidingy biidabanding, isxmoplyamiae,
guaternary salt, ~and/qr an absorbant, such as, for exanple, .
beptoni te, kéRGANSYHNGaMEBWRIBRONPREIY-DralucamitfeMemPRPline RIBR e
granul at ed by [IaYo PR A : i r : I i yrup,
starch past e?‘“gggmegg%etcf’@é)é@“ l@? p%%ﬁ%t?rgﬁé&%f ﬁ@@l‘%ﬁlﬂ(ﬁe lﬁ?’ tf)'ol yner
mat eri al s anedthane&sning, triethyiamirgt) tamstteamings tdpropVlberinatndedris-o
granul ation, ,the po r.mxture cap be run.through.a tahleti

Tachi ngs of viNG R YI e RINe R SHBB NG PE N 8 T JRERORR € o
form granul egprdbentd Ayi@sncan be lubricated by addition of stearic
acid, a stearate salt, 35talc or mneral oil in order to prevent

sticking to the tablet casting noulds. The lubricated m xture is then
pressed to gjve tablet The conpounds accor di ng.tg?t.he.i nvention.can

al so be conbPREPSKNR A the QLEEIURGTIPAYRICH G 315 SghegRirpentain-

P2009/ 003030iny rdups @4 Qilteisbd HeRgRIRMESUEH 8EE]-C,Jdnainkides,
t abl et 20w t hout™ carrying out the granulation or dry-pressirng steps.

t ranspar ent tor expaple metbyk ethwdsorippy! avhtdrsbutyhclipride strenide and

i I - f | terial 5 .
Taver o waxorigh sl Sa A BREE Bt IRRI R, aRdH eBadgEY o
order to be gliffte! @ Qi¢LRABNNAISS, H6t sRApR dé@l,%de@?ﬁ@élﬁ?/yﬁwrt‘styl
Oral 1iquids, such’ as, faor exanpl e, solution, syrups and elixirs

ber pr - par eand pleaH dhlpre,raskiasend mdiseisand pl (G Gk i oy
repar og by SKCEBERSISE khoBls R erRul e iR SR mARE A FReqle

sui tabl e fl aglewompbihds 8tdorting tarke mmbﬁdsalmeﬂgre@arr@@ubmi guch

al cohol i c vehicle. Suspensions can be fornmul ated by di spersion of the
conpound i n 8lfon-t oxic vehicle. Solubilisers 15and enulsifiers, such
as, for exanple, ethoxylated isostearyl alcohols and pol yoxyet hyl ene

sorbitol ethers, preservatives, flavour additives, such as, for

exanpl g5 peppPke mbolegheniivnethpheralaceuticaertissvitich sée phefeired includéher

artificral sweeteners and the like, can |ikew se be added. 20 The .
dosage unit eeRtaiR. diifluproarsiate hasylaie irate: damarate pluconatge Beristiccie

nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tarirate, thiomalate, tosylate and trometh-

35
amine, but this is not intended to represent a restriction.



encapsul ated in mcrocapsules. The fornulation can al so be prepared
in such a wayzobhatzodshe rel ease is extended or retarded, reumEP2e®005000
exanpl e, by coating or enbeddi ng of par }gulate material in polyners,
wax and the 26like. The conpounds of the fornmula | and salts thereof
can also be admni- stered in the formof |iposone delivery systens,
such as, for exanple, 30small unilanellar vesicles, |arge unilanellar

vesicl es andP@bﬁdﬂlérﬂd@féréﬁcé’%Sgi%ﬁ% hidieReERIEE, 6RYydhehicHde hylirem
vari ous phospholipids, such as, for exagg e, chol ésterol,
st ear y| anmi nebmmigieo sitieatedyaskiiie ndwsphap, zo0dafe1azbasriTae.

P2009/ 003030 - 32 - soluble polynmers as targeted nedi canent carriers.
Such pol ynmers may enconpass pol yvi nyl pyrroli done, pyran copol yner,

pol yhydr oxypragyddiehiaigioy saits @9 pasitadompounds of the formula | are prepared

pol yhy@r oxyet hyl aspart ani dophenol or pol yet hyl ene 5 oxide polﬁ%l si ne,
substituted By bpapmcbelresbreaiam mkecedapbuiiaa skificient amernbeithse
coupled to a I I Al i or
achi evi ng Coﬁfg%%ﬁ;%@ﬁr g?@%ﬁ%@?@@é@ﬁcﬁﬁ%? ?%%Qgﬁgﬁgﬁ(@%gﬁéﬁ%‘ti C
ac: d, pﬁl y- epselfrae ?@QH oémFéoegeT@g_t?]dﬂgydbdmgihgttye isalténlaiml into contaclt

pol yort hoesters, polyacetals, polydi roxypyr ans, . pol ycyanoa at es
and 1OCrossIWi@é‘Hg%$e ang Qialing thegrer Rase bR FREVSNERNN AL il!ﬁgfree
Phar magguti c el AL RiShilsathoN
can boadm npare fafs BeAtta 2eRRIiesBt AS ARG BoREspBTHE et Bire
g“c‘Tt act w t hitsebewitpirekpeut $o oértbinephysmappropertidd ssichfasr scuailifylie, t he
ac

ctive ingredient can be delivered fromthe pl|aster by ipontophoresis,
as descri bedppl@r@@ﬁ/@paa:?@reﬁ?lﬁsoqrﬁompﬁ@@éuw Qn,ﬁa@g@a 5HB€_@@B§ oterg
(1986) . 20Ph%§%§§%‘ég§ﬁla ©ARRIHEsStREGRILHadPforkRRheAloradm ni strati on

can be for- ol ntment's, creans, suspensions, |otions,
powder §5 sol utions, pastes, gels, sprays, aerosols or oils. For the

t t t of ,th th t ti f pl t
25and Ski n. . CROVFENIT OB RaCoH PLY B6PSP AR £t AL BHoCP of he

of ntment or esRMALNY of b FARRIA] af AN mictagior SrRes] SUdred

the active ing(re_di ent can be oyed either wwth a paraffinic or a
wat er - m sci bb&admestaishane alkaline eagdhi melals ot orgaain avingsn firelgireek meteis

be formulated to give a.creamw._th 30an_oil -{n-water. ¢cream e or a
vt et by o | BededuA: PRI el sl e RiaiEaabABE°
topi cal”"appl baaheoard R, N'AbENLy &G cheiRNifedEIBRoprodaing] effolinee dact i ve
i ngredi ent is dissolved or suspended 35in a suitable carrier,_in
particul ar agthaneoes sttydenediamine, N-methyl-D-glucamine and procaine.

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

25 prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-

30 ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts
otherwise correspond to the respective free acid forms thereof.

35 ) .
If a compound according to the invention contains more than one group

which is capable of forming pharmaceutically acceptable salts of this type,
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with 15a |iqis§rha resirictien. subst ance enconpass acti ve-i ngredi ent
solutions in water or oil. Pharmaceutical fornulations adapted for
adm ni stration by inhal ati on 20enconpass finely particul ate dusts or

m sts, whi Chm&ﬂrdg@r@wﬂ"raﬁfseﬁemab\o&é] ioean benssnothapttRssxpression "phar-
di spensers with aerosol s, nebulisers or insufflators. Pharnmaceuti cal

fornul at i ons”’@&ﬁﬁ?%‘ vrzncepiahle spitaiarithairsesenticonnestiois takaa e mearer ed
as pessariesgy S
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adni ni 48r at i fonmi ofodnedef BOsasjtse i partivd|ardithimsaibiosmsinearisaniprbesd i on
sol uti ons co ri SIQ§§<IanII oxi - dants, buffers, bacteriostatic
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y conpri an

sterile suspensions, e sus- ensi on
t hi ckeners. U$exd éarileul'ﬁhe pharnmel.tbieaﬁgdai:mmaleleeﬁalhfnrrﬂlciglheadtb\w or

ltid |.ed d , d
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for exanple water for injection purposes I mredi at el ore use is
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W th the reCJ B(Pec?éirrl]t \hb.ll poec Fo |ts Oemaps)ét?tfc' éﬁcgcy in the body.

20 The invention furthermore relates to medicaments comprising at least one
compound of the formula 1 and/or pharmaceutically usable salts and
stereoisomers thereof, including mixtures thereof in all ratios, and

i) optionally excipients and/or adjuvants.

25

Pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Such a unit can comprise, for example, 0.5 mg to 1 g, prefer-
30 ably 1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a com-
pound according to the invention, depending on the condition treated, the
method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
25 units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise

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



5granul es and tablets. It goes without saying that, in addition to

t he above WAr30DP¥IA3&45l y nmentioned constituents, the for mPCAAPOHLS/OAINF0
al so conprise other agents usual in thepgrt with respect to the
particul ar type of formulation; thus, for exanple, 10formul ations

whi ch are suitable for oral adm nistration may conprise fla- vours. A
therapeutically effective anount of a conpound of the formula I
depends 15oniherachdican ettiveniogordienti holthdimgre, pbarreaesgiioa) farheilatimsand

wei ght of the anipal, th reci se condition that. requires treatnent,
and i ts sevepl 1S BPR-CAILDR PLORGER HE e RFCRSSHNISHE SereTAbY KBawBrn
adm ni strati ¢y plaehdcewichl et el y determined by the treating doctor
or vet. However, an effective 20anount of a conpound according to the
invention for the treatnent of neo- plastic growth, for exanple colon
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typical ly i ndédiced sumighié hesthad tor égaw&gy@frart(%mmzahéqaq%rr sHBYn-
Thus, the actual anount per day for an adult mammal 25wei ghing 70 kg

i s usual |y bavgkharctad gl Aopicab(inelnding huticel, sublinguad an tisasdermal),

dmi ni st d ' . L1y, | i f
part -doses ( LIRALE PtefdR R iding Rhootatts e BedB R ePinos,
day, sd0t hat of intratiefrab!) daéthydsoSech forfigatiiEanPe pidReéd vejra@ynt  of
a salt or solvate or 30 of a physiologically functional derivative

thereof can B@CEEsey knawa iméha Peammaeattionl aft byher exaeple.\aonabining thef
-He corrpounda %qEQPMEEt%iigmée&CEQEhﬁg) $"raée%@§r%rﬁtk§) can be assuned

that sim | ar doses~are sui of other conditions
nmenti oned above. 35 WD 2009/ 143945PCT/ EP2009/ 003030 - 35 -

st er eoi sorrer[g t hereof, includi _n% m xtures thereof in all ratios, and
at | ea$b one hﬁ?’?ﬁ%‘?u"i?ébf%ﬁh%to sadapied fyrral agministrationcambe on al so

rel ates to a;g8inidikida LSkl ng:of i

effective am)untmo% a 8%%%@%%43 l(i)}*El lt?’hse&?g% rfﬁ%ge?ﬁg@%/ g%pp Ié?)r%g?é’blets,

ceuti cal | y upabterssal granaled; soletiens sospsieridiareinf aqueotks witinum-agudarses

thereof in a]LI .ra_ticPs, and o . .
iquids; edible foams or foam foods; or oil-in-water liquid emulsions or
water-in-oil liquid emulsions.

20

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

' 25 example, ethanol, glycerol, water and the like. Powders are prepared by

comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

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

Capsules are produced by preparing a powder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such
35 as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

cium stearate or polyethylene glycol in solid form, can be added to the

powder mixture before the filling operation. A disintegrant or solubiliser,
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di abetic retinopathy, age-induced macul ar degeneration and the |ike.
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as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
) pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
' 25 absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
30 or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,
giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,
35 talc or mineral oil in order to prevent sticking to the tablet casting moulds.
The lubricated mixture is then pressed to give tablets, The compounds

according to the invention can also be combined with a free-flowing inert



sensitivity reaction and the |like. Al so enconpassed is the use of the
conpounds w0 2¥1436431ul @ | and/ or physi ol ogi cal | y acceptraifer2emionz030
thereof for the preparation of a nedicagent for the treatnent or
prevention of a tyrosine kinase-induced di sease 250r a tyrosine
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pat hol ogi cal _condi tions that de e a of one or
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cellular activities, including prolif- eration, adhesion and

m grat fgn an@ndientydsidats, surbms, Oir sxaswde aiboxylateddsosteant plasdiolseand

Ki nase acti vj LN rol.iferation of racell o) ical
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be admi nistered to patients for the 20treatment of cancer, in
particghar fast-growi ng tunours. The invention thus relates to the

use of conpolihdsiocshgthmitfformulkdohs famsgtaphdmhimstieationcedd, ¥f dissfdldehsal t's
and stereoi sonmers thereof, including_mx- 25tures thereof in all

ratios, for BREARFUMEAAR NYRrasaPaUiREdT B fmulplien ear alsodg prepared in
such a way that the release is extended or retarded, such as, for example,

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

The compounds of the formula 1 and salts thereof can also be admini-

stered in the form of liposome delivery systems, such as, for example,
30 small unilamellar vesicles, large unilamellar vesicles and multilameliar

vesicles. Liposomes can be formed from various phospholipids, such as,

for example, cholesterol, stearylamine or phosphatidylcholines.

- The compounds of the formula | and the salts thereof can also be deli-
vered using monoclonal antibodies as individual carriers to which the com-

pound molecules are coupled. The compounds can also be coupled to



ment of diseases in which the inhibition, regulation and/or

modul at i onWEF2RY/KB84 si gnal transduction plays a role. JFURVET2009%108450
is given here to Met kinase. Preferencesps given to the use of
conpounds of the formula I, and pharna- ceutically usable salts and
stereoi sonmers thereof, including mxtures thereof in all ratios, WO
2009/ 143945PCT/ EP2009/ 003030 - 38 - for the preparation of a

medi cament  f selublepolyowraesttageteld seaicsnehi chriarse Suchlpoiymers Mgy

i nhibition of tyrosine |na t he conpounds acco ng to Claim 1.
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neck, the oesog/ he cervix, the thyroid he i nteéstine
liver, the bpavi *@W@fcbr y-gpeilon-heprotasiens, tndlyhydaotybutytie dgitppelyi c

Fystem e SRR s U MM or B S PR e e,
smal | - 8811 | ungshiaked HOARPHIRANETRGIH CofWIREFs ofdhjdPbyast omes, col on

carci noma and breast carcinoma. Preference is furthernore given to
fhe use for the treatment of a tunour of 25the blood and i mune

ot oup of " acut Dafog el RpLISRIENadka fol bERestEL SRLELARE b0
| ynphati c | ebkaeimiaistnddars indepandentybriald for brtdnaedi slosé @bheact with

di scl osed co ounds of the formula | can be adnministered in conbi-
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agent which is a ancer pur poses
of treating temmsaatermaceutical Research 3(6), 318 (1986).

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

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth

—

25 and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

30 an oil-in-water cream base or a water-in-oil base.

Pharmaceutical formulations adapted for topical application to the eye
include eye drops, in which the active ingredient is dissolved or suspended

35 in a suitable carrier, in particular an aqueous solvent.
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vincristine, vinblastine, vindesine and vinorel bine, and taxoids
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pr ogesy gr onea ligfinr aexampel subsgase lenboa'qae‘sataeiwe-afgveﬁib&s golutibhdirt or s
(for exanple a§ anastrozol e, |etrozole, vorazole and exenestane) and
i nhi bi - 30t o8O r educt ase, such as finasteride; (Hi)agents which
i nhibit cancer cell invasion (for exanple netallo- proteinase
inhibitors, like marimastat, and inhibitors of urokinase plasm nogen
acti vator reEbptmaCéuﬂmt fommpjatﬁﬁ\sia@amd;d ﬂirtaﬂrsinm‘tragouvhtwlnha[ation

function, for exa such inhi b|t |ncI wt h factor
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[C225]), farm#Qid. transferase inhibitors, tyrosine kinase inhibitors
and serine/threonine kinase inhibitors, for exanple inhibitors of the
epidermal growth factor famly (for exanple EGFR famly tyrosine

,-kl nase i nhi bPhamsaceiiehl @?det%n%fdep@ecﬂerlvagrm%awhl)stréwi@ba%\é- 6-
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t he hepat ocy‘? gresauiicabiorolatigns|agapted for parenteral administration include

30 agueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
tion is rendered isotonic with the blood of the recipient to be treated; and
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in

3 single-dose or multidose containers, for example sealed ampoules and

vials, and stored in freeze-dried (lyophilised) state, so that only the addition
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mately determined by the treating doctor or vet. However, an effective
20 amount of a compound according to the invention for the treatment of neo-
plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
} weight per day. Thus, the actual amount per day for an adult mammal
| 25 weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
30 of a physiologically functional derivative thereof can be determined as the
fraction of the effective amount of the compound according to the invention
per se. It can be assumed that similar doses are suitable for the treatment
of other conditions mentioned above.
35
The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable salts and
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The invention also relates to a set (kit) consisting of separate packs of
(@) an effective amount of a compound of the formula I and/or pharma-
ceutically usable salts and sterecisomers thereof, including mixtures
thereof in all ratios,
and

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

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

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

solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,
pathological neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula 1 and/or physiologically acceptable salts thereof for the preparation of
a medicament for the treatment or prevention of cancer. Preferred carcino-

mas for the treatment originate from the group cerebral carcinoma, uro-
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carcinoma, laryngeal carcinoma and lung carcinoma. A further group of
preferred forms of cancer are monocytic leukaemia, lung adenocarcinoma,
small-cell lung carcinomas, pancreatic cancer, glioblastomas and breast
carcinoma.
Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts thereof
for the preparation of a medicament for the treatment or prevention of a
10 disease in which angiogenesis is implicated.

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

s

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

15 The use of compounds of the formula | and/or physiologically acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases

” include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction-and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts thereof for the preparation of a medica-

) ment for the treatment or prevention of a tyrosine kinase-induced disease

| 25 or a tyrosine kinase-induced condition in a mammal, in which to this
method a therapeutically effective amount of a compound according to the
invention is administered to a sick mammal in need of such treatment. The
therapeutic amount varies according to the specific disease and can be

30 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.

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

betic retinopathy and age-induced macular degeneration, are likewise part
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likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions” refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
10 nal transduction pathways of a variety of cellular activities, including prolif-
‘__) eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
15 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

20 . . .
treatment of cancer, in particular fast-growing tumours.
The invention thus relates to the use of compounds of the formula |, and
Y pharmaceutically usable salts and sterecisomers thereof, including mix-
25 tures thereof in all ratios, for the preparation of a medicament for the treat-
ment of diseases in which the inhibition, regulation and/or moduiation of
kKinase signal transduction plays a role.
30 Preference is given here to Met kinase.

Preference is given to the use of compounds of the formula |, and pharma-
ceutically usable salts and stereoisomers thereof, including mixtures

thereof in all ratios,
35



Rubi dazonBl eonycin B Plicanyci npM tonycin C Porfiromyci nMEN-10755

(Menari ni ) weymasyimohol i nodoxor ubi ci GPX- 100 (Gem M t oX g i83009/003030
(Novant ron) Phar maceuti cal s) AntimtgQLic agents Paclitaxel SB

408075 (d axoSm thKlin Docetaxel E7T010 {ABbott) Col chicinePG TXL (Cell
Ther apeutics) Vinblastinel DN 5109 (Bayer) VincristineA 105972
(Abbott) Vinorel bi neA 204197 (Abbott) Vi ndesi neLU 223651 ( BASF)

Dol astatin 1€{thelprEha48sh o@‘é%@di@@)eﬁg}oﬁ%zt@‘ajﬂ‘hekg% g%%%@%%ﬁg p>26

(Ei sai) M vobul 1 n (Varner-Lanbert retastatin otin
( BASF) | sohomanarificieandd by-ifhiRBEN K930t ive(ldnasdd sy {Hehesmpdbmnds Fodara58
(Aventis)ZD 6126 éf\st raZeneca) Epothilone B (Novartis)PEG Paclitaxel
( Enzon) ingto Claim 1.

5
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

10 where the disease is a solid fumour.

The solid tumour is preferably selected from the group of tumours of the
fung, squamous epithelium, the bladder, the stomach, the kidneys, of head

15 and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the
stomach and/or the larynx.

00 The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-celt lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

) Preference is furthermore given to the use for the freatment of a tumour of
25 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.

30 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
administered to a patient with cancer for the purposes of treating the can-

cer.
35
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The anti-cancer treatment defined herein may be applied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
surgery or radiotherapy or chemotherapy. Such chemotherapy may include
one or more of the following categories of anti- tumour agents:

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites

10 (for example antifolates such as fluoropyrimidines like 5-fluorouracil and

D tegafur, raltitrexed, methofrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,

15 mitomycin-C, dactinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,

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

(ii) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), cestrogen receptor
£ ) downregulators (for example fulvestrant), antiandrogens (for example bi-

25 calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example gosereiin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

30 tors of ba-reductase, such as finasteride;

(iif) agents which inhibit cancer cell invasion (for example metalio-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

{iv) inhibitors of growth factor function, for example such inhibitors

35
include growth factor antibodies, growth factor receptor antibodies (for
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sine kinase mﬂnbltors such as N-(3-chloro-4- ﬂuorophenyl) 7- methoxy—6~
(3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N~(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI-774) and 6-acrylamido-N-{3-chloro-4-flucrophenyl)-7-(3-morpholino-
10 propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
:) platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family:
(v}antiangiogenic agents, such as those which inhibit the effects of vascu-
15 far endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications
WO 97/22586, WO 97/30035, WO 97/32856 and WO 98/13354) and
00 compounds that work by other mechanisms (for example linomide, inhibi-
tors. of integrin ovp3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,
) WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
25 WO 02/08213;
{vi) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(viii)  gene therapy approaches, including, for example, approaches for
30 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
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

35
apy; and
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tfransfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

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

combined with the compounds of the formula I.

Table 1.

Alkylating agents [Cyclophosphamide Lomustine
Busulfan Procarbazine
[fosfamide Alfretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin

chloroambucil

Temozolomide

Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
Tetraplatin BBR-3464
Ormiplatin (Hoffrnann-La Roche}
Iproplatin SM-113585 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate

Capecitabine
5-fluorouracit

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
6-Thioguanine
Cytarabine

Deoxycoformycin
Fludarabine

Pentostatin

Raltitrexed

Hydroxyurea

Decitabine (SuperGen)
Clofarabine (Bioenvision)
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Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
10 Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Fixantrone (Novuspharrna) BNP-1350 (BioNumerik)
() Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
15 Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin {Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
20 Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)

Cyanomorpholinodoxorubici GPX-100 (Gem
7 Mitoxantron (Novantron) Pharmaceuticals)

25
Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKlin

Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
Vincristine A 105972 (Abbott)
Vinorelbine A 204197 (Abbaott)

30 Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) I[sohomohalichondrin-B
RPR 109881A (Aventis) (PharmaMar)

35 TXD 258 (Aventis) 7D 6126 {AstraZeneca)

Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10992 (Asahi)
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5 BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXiGENE)
Taxoprexin (Protarga)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
10 Anastrazole YM-511 (Yamanouchi)
) Formestan
»
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
15
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O6-benzylguanine (Paligent
20 Thymectacin (NewBiotics)
Edotrectid (Novartis)
Farnesyl Arglabin (NuOncology Labs; Tipifarnib (Johnson &
transferase lonafarnib (Schering-Plough Johnson)
inhibitors BAY-43-9006 (Bayer) Perillyl alcohol (DOR
7 BioPharma)
25
Pump inhibitors | CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar {Xenova) (Eli Lilly}
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy! butyrate
20 transferase in- SAHA (Aton Pharma) (Titan)
hibitors MS-275 {Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna Labo- CMT -3 (CollaGenex)
inhibitors ratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibi- | Gallium maltolate (Titan)  Didox (Molecules for Health
35 tors Triapin (Vion)
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HE4EP#5pl at i nBBR- 3464 (Hof frnann-La WO 5 PRI/EF30G9(903050

30 35 2009/ 143945PCT/ EP2009/ 003030 - 4744 - OrniplatinRoche)
| propl ati nSM 11355 (Sum tonp) AP-5280 (Access) Anti netabolites
Azacyti di neTonmudex Gentitabi neTrinmetrexate

Capeci t abi nemnyyr‘nf or nyr‘i n 5-fluoraouracil Fl udar abi ne
Fl oxuri di nePehNExigha n Virulizin {Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)
antagonists
Endothelin-A re-  |Atrasentan (Abbot) YM-598 (Yamanouchi)
5 ceptor antagonists | ZD-4054 (AstraZeneca)
Retinoic acid re- | Fenretinide (Johnson & Alitretinoin {Ligand)
ceptor agonists Johnson)
LGD-1550 {Ligand)
10 Immunomodula- | Interferon Dexosome therapy (Anosys
tors Oncophage (Antigenics) Pentrix (Australian Cancer
) GMK (Progenics) Technology)
D, Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
15 PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL  13-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine (GemVax
20 Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
|denestrol Leuprolide
_ Hydroxyprogesterone Goserelin
; 25 caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methylitestosterone Mitotan
30 Diethylstilbestrol P-04 {Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasong
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
35 agents Theralux (Theratechnologie: (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)




2- chl or odesoxyadenosi neRal titrexed 6- Mercaptopuri neHydr oxyurea
6- Thi oguanWme!DewicBadsi ne (Super Gen) Cyt ar abi ned of ar abi necT/Er2000/003030
(Bi oenvi sion) 2-fluorodesoxycytidinelr Illil ven (M3 Pharrna)

Met hot r exat eDMDC ( Hof f mann-La Roch | dat

xat eEt hynyl cyti di ne (Tai ho )

Topoi sonerase i nhibitors Anmsacri neRubitecan (Super Gen)
Epi rubi ci nExat ecan nesyl ate (Daiichi) EtoposideQui named (ChentGenex)

Teni posi de o

r m toxantrone

|G mat ecan (S gma- Tau)Hyddraaf €can

(CPT-11)Di f om)t ecan (Beauf

our-—7-et ny| TO-TpSen)”

hydr oxycanpt [Gf
Dexr azoxanet
(Novuspharr na

(Chong Kun I:ang (Exel i xi ) KW
( Novusphar r nja)
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|'k"}?au°

[ar ge
51350 ( Bi|¢
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AL b T e,

/&K yowa Hakko) g Cephalon)
ZDI839 (AsfraZeneca) MLN518(M|lIemum)

Erlotinib (Oncogene Science PKC412 (Novartis)

Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)

SU6668 (Pharmacia) rhu-Mab (Genentech)

ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

15

20

.
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25

30

35

Various agents

SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, Ivy Tirapazamine (reducing agg
Medical) SRI International)

P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharm) agent, Zambon}

CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)

GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin Seocalcitol (vitamin D recep
inhibitor, Aphton) agonist, 1.eo)

Efaproxiral {(oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular)
PI-88 (heparanase inhibitor, Eflornithin (ODC inhibitor,
Progen) ILEX Oncology)

Tesmilifen {histamine an~  Minodronic acid (osteoclast
tagonist, YM BioSciences) inhibitor, Yamanouchi}
Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,
Ribapharm) PharmaMar)

Cilengitide (integrin an- Rituximab (CD20 antibody,
tagonist, Merck KGaA) Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33 antibog




Antitunour antibiotics Dactinonycin (Actinonycin | Anonafide

Doxor ubi ci WQmdy/ieesci n) Azonaf i de Deoxyr ubi ci nAnt hr apyr @zaVEP2009/003030
Val rubi ci nOxant r azol e Daunor ubi ci n (Daupgnycin) Losoxantrone

Epi rubi ci nBl eonyci n sul fate (Bl enoxar Therarubi ci nBl eomycinic acid

| dar ubi ci nBl eomyci n A Rubi dazonBl eonycin B Plicanyci npMtomycin C
Porfironyci nMEN-10755 (Menari ni) Cyanonor phol i nodoxor ubi ci GPX- 100

(Gem M toxanfron (Novantron)Fhmficggatitiapal s) WO Wyeth Ayerst)
2009/ 143945PCT/ EP2009/ 00303 -7l (mTOR’\RMagét ot 'F@GQQﬁé'ér%atopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
5 CP-461 (PDE-V inhibitor, C¢ Triacetyluridine (uridine
Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)
WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex) (immunotoxin, KS Biomedix
PBI-1402 (PMN stimutant, PCK-3145 (apoptosis
10 ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
i) inhibitor, Millennium) promoter, Pola)
’ SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,
Pharma) Leo)
TLK-286 (glutathione-S Trans-retinic acid
15 transferase inhibitor, Telik) (differentiator, NIH)
PT-100 {growth factor agoni MX6 (apoptosis promoter,
Point Therapeutics) MAXIA)
Midostaurin (PKC inhibitor, Apomine (apoptosis promot
Novartis) ILEX Oncology)
Bryostatin-1 (PKC stimulant Urocidin (apoptosis promote
GPC Biotech) Bioniche)
20 CDA-ll (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix) promoter, Pharmacia)
Ceflatonin (apoptosis pro-
g moter, ChemGenex)
: 25
Alkylating agents | Cyclophosphamide Lomustin
Busulfan Procarbazin
fosfamide Altretamin
Meiphalan Estramustine phosphate
Hexamethylmelamine Mechlorethamin
Thiotepa Streptozocin
30 chloroambucil Temozolomid
Dacarbazine Semustin
Carmustine
Platin agents Cisplatin Carboplatin
Oxaliplatin Z2D-0473 (AnorMED)
35 Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum Satraplatin (Johnson Maithg
Tetraplatin BBR-3484 (Hoffrnann-La




Pacl i taxel SB 408075 (d axoSm t hKli n Docet axel E7T010 ( Abbott)

Col chi ci neR s 14

| Therapeutics) Vinblastinel DN 510
X B et

Vi ncristineA 105972 (Abbott) Vinorel bi neA 204197 (Abbott)
223651 (BASF) Dol astatin 10 (NC)D 2485‘17(ASTA Medi ca) Rhi zoxin
(Fuj i sawa) ER- 86526 (Eisai) M vobulin (Warner-Lanbert) Conbretastatin

A4 (BM5) Cemadotin (BASF)I sohonohal i chondrin-B RPR 109881A

(Aventi s) ( Pharmaivh » SoTacAngt D 6126—(Ast 1 gzenecs
Epot hil one Bf (Novarti s) PEG el (Enzon) T 90¢ i
(Tul ari k) AZ1p992 (Asahi) T Y Tularik)! DN51T*;§ itomo)
Cryptophycin| 52 (Eli Lilly)|AVLB (Prescient Vinfl 80 (Access)
(Fabre) NeuroPharnma) Auristatin PE (Tei kokuAzaepot hil on B ( BMS)
Hor mone) BNP-} 7787 ( Bi oNunerfi k) BMS 247550 ( BMS) CA- 4- prodrug (OXi GENE)
BVS 184476 (BMS)Dol astatin-10 (NrH) BMS 188797 (BMB) CA-4 ( OXi GENE)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouraci Fludarabine
Floxuridine Pentostatin
10 2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
) 8-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Roché
15 Idatrexate Ethynylcytidine (Taiho )
Topoisomerase |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
20 7-ethyl-10- ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
b Rebeccamycin analogue  CKD-602 (Chong Kun Dang
' 25 (Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharina)
Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
30 Daunorubicin (Daunomycin) LLosoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
ldarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
35 Porfiromycein MEN-10755 (Menarini}
Cyanomorpholinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)
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Taxor exi n
Anast razol
( Yamanouchi )

Hofes,

Thym dyl ate synthase in £&nretrexed (Eli

Wols

(BTG Nol atrexed (Exim as) CoFactorTM ( Bi oKeys)

Tr abect edi n (PharmaMar) d uf osfam de (Baxter

Aromat ase i nhi bitors Am noglutethimde Letrozol e
Exenest an Atanestan (Bi oMedi ci nesPCYP3409/003030

Lilly) zD 9331
DNA ant agoni st s

International) Al bumin +

Edotreotid

32P (1 sotope

Sol-ut-i Ons) Tlhlyrmr'f aci-b-—-(NewBi ot | PQ)

oot Gorrt

A

(Novartis) Mafosfam de (Baxter International)
Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
5 Vincristine A 1058972 (Abbott)
Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) Isohomohalichondrin-B
10 RPR 109881A (Aventis)  (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
b Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
' T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly)  AVLB (Prescient
15 Vinflunine (Fabre) NeuroPharma)
Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXIGENE)
Taxoprexin (Protarga)
20
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
J 25 Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter Internationaf)
30 International) Apaziguone (Spectrum

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novartis)

Pharmaceuticals)
O6-benzylguanine (Paligent

35



Apazi quone (Spectrum Pharmaceuticals) 06-benzyl guani ne (Pali gent

WO 2009/ 1489¥4ab%/l435432009/ 003030 - 49 -

Far nesyl

t r ansf @¢ag82009/003030

i nhibitors Arglabin (NuOncol ogy Labs',  Jipifarnib (Johnson &
| onaf arni b ( Scheri ng- Pl ough Johnson) BAY:43-9006 (Bayer) Redly'
al cohol (DOR Bi oPhar ma) WO 2009/ 143945PCT/ EP2009/ 003030 - 50 -
Hor ronal and anti hornonal agents QCestrogensPredni sone Conj ugated
oest r ogensMefppthBERAN! SOT OMérglabin (NuOncology Labs! Tipifarmnib (Johnson &
transferase lonafarnib (Schering-Plough Johnson)
inhibitors BAY-43-0006 (Bayer) Perillyl alcohol (DOR
BicPharma)
5 Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase SAHA (Aton Pharma) (Titan)
10 inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)

. Metalloproteinase | Neovastat (Aeterna CMT -3 (CollaGenex)

) inhibitors Laboratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Gallium maltolate (Titan)  Didox (Molecules for Health
inhibitors Triapin (Vion)

15
TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)
antagonists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
20 receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fentetinide (Johnson & Alitretinoin (Ligand)
receptor agonists |Johnson)
3 LGD-1550 (Ligand)
s
25 [mmuno- Interferon Dexosome therapy (Anosys
modulators Oncophage (Antigenics) Pentrix (Ausiralian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
30 JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin {Dovetail)
fmmuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
fmmuno)
5 p21-RAS vaccine {(GemVax
3
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Met hyl t est ost eroneM totan Di et hyl stil bestrol P-04 (Novogen)

Megest r ol 2- Met hoxyoest r adi ol

Tanoxi f en( EntreMed) Tor enofi nArzoxifen

M C agents Toh@RARGhE (L gnt
"Chdiu 8%!e‘éﬁo§$ﬁ§rat 938691 p‘?Q&iFr‘sol%XSda)
rEt S %Faccn%l Prednisolone
cMorotfianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testoslerone Flutamide
Testosterone propionate  OQctreotide
Fluoxymesterone Nilutamide
Methyliestosterone Mitotan
Diethylstilbestrol P-04 {(Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Talaporfin {Light Sciences) Pd-Bacteriopheophorbid

Theralux (Theratechnologies (Yeda)

Motexafin-Gadolinium Lutetium-Texaphyrin

(Pharmacyclics) (Pharmacyclics)
Hypericin

Imatinib (Novartis) Kahalide F (PharmaMar)
Leflunomide(Sugen/Pharma CEP- 701 (Cephalon)

a) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLNS518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 {GlaxoSmithKline) IMC-1C11 (imClone)
EKB-509 (Wyeth)

EKB-569 (Wyeth)

(B Lilly) [esaneidiagene
Sci ences) Pd- aserelallelolsle
Mot exaf i n- Ga é{h 'Hﬁnﬁgfeti u
(Pharmacyclif (ﬁ%ar macycl i|c
5
10
2
15 Photodynamic
agents
Tyrosine kinase
20 inhibitors
}
25
30
Various agents
35

SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin {(RNA synthesis
Aventis} inhibitor, Dong-A)

CV-247 (COX-2 inhibitor, lvy Tirapazamine (reducing age




Tyrosi ne kinase inhibitors Imatinib (Novartis)Kahalide F (PharmaMar)
Lef | unom d¥aBUge3Ptar ma CEP- 701 ( Cephal on) a) CEP-751 (pCapirabm@vip3030
ZDI 839 (AstraZeneca) MLN518 (M Il enium kgl otinib (Oncogene SciencE
PKC412 (Novartis) Canertjnib (Pfizer)Phenoxodiol 0 Squal am ne
(Genaera) Trast uzumab (Genentech) SU5416 (Pharmaci a) C225 (1 nCl one)
SU6668 ( Pharmaci a)r hu- Mab (Genentech) zZD4190 (AstraZeneca) VDX- H210

(Medar ex) ZDb474 (AstraZene
(Novartis) MDX- 447 ( Medar ex)

_ P24 JEEX(Nawasitr S) ABX-eke
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¢a§@ IR
8
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lycoGenesys Act%ve Biotech
G17DT immunogen (gastrin Seocalcitol (vitamin D recep
inhibitor, Aphton) agonist, Leo)
Efaproxiral (oxygenator, Allc 131-[-TM-601 (DNA
Therapeutics) antagonist, TransMolecular)
P1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor,
Progen) ILEX Oncology)
Tesmilifen (histamine Minodronic acid (osteoclast
antagonist, YM BioSciences inhibitor, Yamanouchi)
Histamine (histamine H2  Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)
Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,
Ribapharm) PharmaMar)
Cilengitide (integrin Rituximab (CD20 antibody,
antagonist, Merck KGaA) Genentech)
SR-31747 (IL-1 antagonist, Gemtuzumab (CD33 antibog

Sanofi-Synthelabo) Wyeth Ayerst)

CCI-779 (mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
Exisulind (PDE-V inhibitor, Immunol™ (triclosan

Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, C¢ Triacetyluridine (uridine
Pathways) prodrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
Pfizer) Signature BioScience)

WX-UK1 (plasminogen TransMID-107™
activator inhibitor, Wilex) (immunotoxin, KS Biomedix
PBI-1402 (PMN stimulant, PCK-3145 (apoptosis

ProMetic LifeSciences) promoter, Procyon)
Bortezomib (proteasome  Doranidazole (apoptosis
inhibitor, Millennium) promoter, Pola)

SRL-172 (T-cell stimulant, S CHS-828 (cytotoxic agent,
Pharma) Leo)

TLK-2886 (glutathione-S Trans-retinic acid
transferase inhibitor, Telik) (differentiator, NIH)
PT-100 (growth factor agoni MX6 (apoptosis promoter,

Point Therapeutics) MAXIA)
Midostaurin (PKC inhibitor, Apomine (apoptosis promot
Novartis) ILEX Oncology)

Bryostatin-1 (PKC stimulant Urocidin (apoptosis promotg
GPC Biotech) Bioniche)




CV-247 (COX-2 inhibitor, Iv) Tirapazam ne (reducing age WO

2009/ 143949 O0RCIY/BPM309/ 003030 - 51 - Medical) P54 ( CORCZ/LPRéIENI060
Phyt opharm) CapCel | TM (CYP450 stinula Bayarian Nordic) GCS-100 (gal3
ant agoni st, d ycoCGenesys) GL7D1 i munogen (gastrin inhibitor, Aphton)
Ef aproxiral (oxygenator, Allc Therapeutics) PlI-88 (heparanase

I nhibitor, Progen) Tesmilifen (histam ne antagonist, YM Bi oSci ences
Hi st ami ne (histam ne H2 req@Dadl @goptais pidmotey, Ro-82 91483 @pobtddpH
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M | I enni un') SRL-172 (T-cell stl mul ant, S Phar ma) TLK— 286
(glutathione-S transferase inhibitor, Telik) PT-100 (growth factor
agoni Point Therapeutics) Mdostaurin (PKC inhibitor, Novartis)
Bryost at i n- 1A(deKtbised indagmenGHGhR ypeatan @Rhchiated néthithaai]d of simulta—
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10

the treatment. Combination products of this type employ the compounds
Y according to the invention.
i.

ASSAYS

15
The compounds of the formula | described in the examples were tested by

the assays described below and were found to have kinase inhibitory
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et

20 al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427: Nicosia et
al., In Vitro 18:538- 549).

25
Measurement of Met kinase activity

According to the manufacturer's data (Met, active, Upstate, catalogue No.
30 14-528), Met kinase is expressed for the purposes of protein production in

insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic

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

baculovirus expression vector.

35
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recep agonh812009/&6945131-1-TM 601 (DNA ant agoni st, Trans Moirazpabmrop3o3o
Eflornithin (ODC inhibitor, I'LEX Oncol ogy) M nodronic acid o
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pronoter, Pola) CHS-8 cyt dt oxi ¢’ agent rans-retinrc
(diff er enti atast, thliraiosiktve abosmm:rylat:pn @lfmtmbtellh/léxpébtid’@@msuestrate is

(apopt sis pro EX Oncql U in t 0Si S,-pr onot

b ooy che) " OBERYRS TB8ASBERESG I RIOaaS T [ BATP E;ﬂ%}ﬂ e
treatment of chdd 8f iHePSreSBAC BT A6 RN d g iRouS.
consecutive gr separ atg3 dlgpen5| ng o?&y ewbnmg c%n%éomnen@s of
10t he t r eat neignal, combneatiatincan beuletacted. Elitisermyge, Bﬂmbgwnédﬂ@s time-
compounds  oqived fluorescence resonance energy transfer (HTR-FRET) and

10 fluoroescence polarisation (FP) technologies can be used as assay meth-

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

Other non-radioactive ELISA assay methods use specific phospho anti-
bodies (phospho-ABs). The phospho antibody only binds the phosphor-

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

20 Flashplate method {Met kinase)

The test plates used are 96-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described 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
25 room temperature with radioactively labelled *P-ATP in the presence and
absence of test substances in a total volume of 100 pi. 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
30 suction, and the wells are washed three times with 200 pl of 0.8% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).
35 The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-9000 cpm. The pharmacological zero



according to the invention. ASSAYS 15The conpounds of the formul a

I descri bedwiozopheispssanpl es were tested by the assays descrigreshoheioow
and were found to have kinase inhibitory,activity. Qther assays are
known fromthe literature and could readily be perforned by the
person skilled in the art (see, for exanple, Dhanabal et 20al.,
Cancer Res. 59:189-197; Xin et al., J. Biol. Chem 274:9116-9121;
Sheu et al ., vélobiwsaddsstaResspditi td indiebhiceAUBAEN 8K 0 et md. - ThDBWibi-
Biol. 38:237-248; G nbrone et al., J. Natl. Cancer |nst 52:413-427,
Ni cosia et afory VEWes (G0 1mexdermsingyl usig) theaRE oM S programt ki nase
activity According to the manufacturer's data (Met, active, Upstate,
cat al ogue No. 3014-526), Met kinase is expressed for the purposes of
protei n prodKitaserrebotiorneenditions per w&fi:21; S. frugi perda) and
subsegbent a&{)i ni {y- chronmat ographic purification as "N-term nal

6Hi s- t agged" 3P ¢ BhBFFAMPUTRINaN protein in a bacul ovirus expression
vector. VO 2009b143045RCTIEB2909L093030. 1 Sor TR0k BASHISISLI Vi LY
can be measured using various avall ablé mreasurenent Systens. I n the
scintillati ohQpl ok APt ffinakedradbniration 1epMadold, G135 @iCi BF otreATRY| ar

Scr eeni ng, 2g82 ?%% 19), the flashplate nethod or the filter

bi ndi ng test>Vhe Base{sHPSHAKLHREYLA R 3SAYIUTEprot ei n or pepti de

as subgBrate is 5 mawﬁgoyéh%é%mg?tdgﬁ éfAégﬁﬁHiﬁd ATP (32P- ATP,

33P-ATP). In the case of Yhe presence’'o i 'nhi ory conpound, a

-f’»ﬁduced radi oactive signal, or none at all, can be detected.
1=

rthernore, ho ?eous ti,me- resol ved fluorescence resonance energy
transfer (HTR- Fgg%e_l IQR® U$B1 uor oescence pol ari sation (FP)
t echnol ogi es can. bgg fas- assay nmeth- ods (Sills etal., J. of
Bi onol ecul ar Screening, 2002, 191-214). O her non-radi oactive ELI SA
assay gt hods us®0 spddEPESphospho anti bodi es (phospho-ABs). The
phospho anti body »mii negrissidrhechidrakphor -

3 uM sodium arthovanadate

3 mM manganese(ll) chloride

1 mM dithicthreitol (DTT)

pH = 7.5 (to be set using sodium hydroxide)

20
- Stop solution:
60 mM Titriplex Il (EDTA)
b ) - **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 In-vivo tests
Experimental procedure: Female Balb/C mice (breeder: Charles River
Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
35 conditions for 7 days. Each mouse was subseqguently injected subcutane-

ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 p! of



15yl ated substrate. This binding can be detected by chenm | um nescence
usi ng a sevoropesesi dase- conj ugat ed anti body (Ross et @cT/Er260203030
Bi ochem J.). 20Fl ashpl ate net hod (I\/Et_gfi-)r_lase) The test plates used
are 96-well FlashplateR microtitre platés fromPerkin El nmer (Cat.

No. SMP200). The conponents of the kinase reaction described bel ow
are pipetted into the assay plate. The Met kinase and the substrate
poly Al a- G uPBBwitHout (RAGLdnd Mg2+9: Ater eays aERaime s weredrahtisnided
roomtenperature with radioactively | abelled 33P-ATP in the presence
and absence BYOSgdPuBSL Higd egchgraup ef 8imige hagearoavarage jimorhgolume

reaction is h N skRg 1y tion. After

i ncubati on f%]reﬁng ﬁgr?ﬂ%‘? %8 nfe’n%ga?bcr’ @L?ﬂ%ﬁ%%?@@ﬁ%@%@%@? atants
are filteredi100mMiddetaesudforopH SBdweheadvidistepsedamsioatietdonas ti mes
with 260 pl of 0. 9%%I solution each tinme. The neasurenent of the
bound r adi 0a8fQup: &40 mefkdel ‘RE" 19y "NBAndissplvad dr the vehiglei (yalume
measuring in ( 0 i n-El_mer R

used is the FI‘E## |ptgr0- i%@éﬂhﬁé@%&d&@@[ﬁ%@d%é&%&Oﬁggﬁg%ﬁ{ drou&,qﬁ
appr oxi mat el gach cabe by Faghictinne: AG603waws, fRecapialsTha® P \ephge 2610
WO 2009/ 143945PCT, ,F%%]OOQ/ 003030 - 54 - value used is staurosporin in
a final concBm&Qit grans! hegorperientyasier®inatodd ues (1 C50) are

det ermihied using the RSI _MIS program 5Ki nase reaction conditions per
well: 30 pl of assay buffer 10 pl of substance to be tested in assay
‘,b&lffer wi t h VegsdfernaB@itbe plimolir AdRnd: i e lengihci@tanatbreadth ({BYveatd,
0/35 pG of 33P-ATP) 50 pl,,of .Met Kinase/ substrate rp’xture i%r] aﬁssa
buf fer : 10( 18ERGHER W09 oY Ginie! calkpaicaed isueimoaialymedras sandatecd a.

from the formula L x B x B/2.

15
Keeping conditions: 4 or 5 animals per cage, feeding with commercial

mouse food (Sniff).

20 Above and below, all temperatures are indicated in °C. In the following ex-
amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-

_ .*a) tate or dichloromethane, the phases are separated, the organic phase is

25 dried over sodium sulfate and evaporated, and the residue is purified by

chromatography on silica gel and/or by crystallisation. Rf values on silica

gel; eluent: ethyl acetate/methanol 9:1.

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

(M+H)".
35 )



Assay buffer: 1550 nM HEPES 3 niM magnesi um chl ori de 3 pM sodi um

or t hovanad ¥{Q2M¥iP#fanganese(I 1) chloride 1 nM dit hi ot hrRETVEN20¢¥IPIY30
pH = 7.5 (to be set using sodium hydroxgge) 20 Stop solution: 60 nmM
Titriplex I'l'l (EDTA) 25 30 33P-ATP: Perkin-El nmer; Met ki nase:
Upstate, Cat. No. 14-526, Stock 1 pg/ 10 pi; spec. activity 954 U ny;
-Poly-Ala-d u-Lys-Tyr, 6 : 2 : 5 : 1: Sigma Cat. No. P1152 In-vivo
tests Ex ptliGrenethiods: ocedure: Fermal e Bal b/ C nmice (breeder:
Charles River Wga) were 5 weeks old on arrival. They were

acclimati sed to our keeping 35conditions for 7 days. Each nobuse was

subsequent | y Methedt/ed gubdiehtmes ninsflowi B milfigint®d.g4 coargp with 4
mi1Ton TPR-Met/ N GG iR bavor) R attonitrile+0.1%(vol ) of TFA
S 0.0 to 0.5 min; 99:01
0.5 to 3.5 min: 89:01---> 0:100
3.5 10 4.5 min: 0:100
Column: Chromolith SpeedROD RP18e 50-4.6
10 Wavelength: 220nm

L Method B:  Gradient: 4.2 min/ flow: 2 ml/min 99:01 - 0:100
Water + 0.1%(vol.) of TFA : acetonitrile + 0.1%(vol.) of TFA
0.0 to 0.2 min: 99:01

15 0.2 to 3.8 min: 99:01-—> 0:100

3.810 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long,

internal diameter 3 mm

Wavelength: 220nm

20

Retention time Rt. in minutes [min].
£y Example 1
25 . . .

The preparation of 1-[3-(2,5-dichlorophenyl}-4,5-dihydropyrazol-1-yl}-2-(3-{5-
[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yllpyrimidin-2-yl}phenyl)ethanone ("A1")
is carried out analogously to the following scheme

30

35



WO 2009/ 143945PCT/ EP2009/ 003030 - 55 - PBS (w thout Ca++ and My++).
After 5 dawazdobressess mal s were randomised into 3 gr oups,pmﬁzh\@%gﬁg@h
group of 9 mce had an average tunour vg]rume of 110 pl (range:

165). 100 pl of vehicle (0.25% net hyl ceFl dl ose/ 100 nM acet ate
buffer, pH 5.5) were adm nistered daily to the control group, and 200
ng/ kg of "A56" or "A91" dissolved in the vehicle (volune |ikew se 100
pl/animal) wereladm ni stered daily to the treatnent groups, in each

case by gastrie\tube. YAfter 9 da ls, the oqntH,elkso had an Oaverage
vol ume of 153( @ ﬁ@'sgxp s_term nated. Ak
t he tunour vol e length nd bregdt B) we § Nre usi n§r

a Vernier callﬂber afd t he grunour ©vol unejwag dal cupated fFom the
formula L x B x13/2. Keeping conditiongi® 4™0r a&ni mal s per cage,
feeding with commercial nouse food (Sniff). fpgme and bel ow, al

t enper at ur es Of nck ed in C In the follow ng ex- 20 anpl es,
"conventi onal K - ans: .wat er, is added if necessary, the pHis
adjusted, if nnecessary, to vau hiet 2 and 10, depending on the
constitution ofpairhg).@ pd pr e~m Be extracted with ethyl
acetate or di clkoatonet hane; t he-pnhases areoségzrated the organic
phase is 25 driCMf over sodlunlsulfate and evaporated, and the residue
is puriihi ed by chromatography on silica gel and/or by
crystallisation._Rfy values on silica gel; eluent: ethyl

-acet at e/ met hanol ~g- 1) 30Mass sp tronBtry M) : El (el ectron inpact
a&d |—|?d+ ESI (el ectrospray
fl‘m) \@Essure chemi cal

‘i #ni sati on) M FABN at om
i oni sati on) (M4=I=I)—» APCI
H) . V\DN
HPLC met hods: "Met hod A: Gradi ent :

i oni sation - piSpECct r ome
2009/ 143945PCT/ 55657 003036 - 56 -
4.5 mps flow omen /min 99:01 - 0:100 V\ater+0 1% vol .) of TFA :
acetonitril e+0. 1% vol of TFA 50.0 05m ~.99:01 0.5 to 3.5 mn:
q9| rﬁ)lith SpeedROD
l s

99: 01---> 0:100 3. 5PdiP82'321z05 mn: O:

KiPQ,
RP18e 50-4.6 oy N\)\C
cl o ~ N
>?Lo Al =N —_\”“O
20

¥

05 o’B\i\‘NH . cuf\_N@

1.1 16.0 g (120 mmol) of aluminium chloride are added in portions to
20 a mixture, held at 110°C, of 14.7 g (100 mmol) of 1,4-dichlorobenzene and

9.62 ml (100 mmol} of 3-chloropropionyl chloride. The reaction mixture is

cooled to room temperature, diluted with dichloromethane, and ice is

added. The organic phase is separated off, and the agueous phase is

extracted a number of times with dichloromethane. The combined organic
35 phases are dried over sodium sulfate and evaporated. The residue is

chromatographed on a silica-gel column with petroleum ether / dichloro-



10Wavel engt h. 220nm Method B: Gadient: 4.2 min/ flow 2 m/mn 99:01
- 0:100 Vate? 28934048 vol ) of TFA : acetonitrile + 0. 104RGIVER0GFOOTIA
0.0 to 0.2 mn: 99:01 150.2 to 3.8 mn-582:01---> 0:100 3.8 to 4.2
mn: 0:100 Colum: Chromolith Performance RP18e; 100 mm|ong,

i nternal dianmeter 3 nm 20Wavel engt h: 220nm Retention tine Rt. in

m nutes [mn]. anple 1 25The preparation of

113- (2, 5E di c] %fﬁgﬁﬁé}wayem; S=alleorpdt-6d Praiglpraphenylprapant tone as brown-
[1-(2-pyrroliigi madigy! et hyl) - 1H pyrazol - 4-yl ] pyrim di n-2-yl | phenypet ha
none ("Al") is carried out analogously to the followi ng scheme 30 WO

2009/ 143945 PG EREO (R DRIBTBO 5-{ppi] = 350 (t, J A6GSREPHLHIEN2INS, 1 Hz,
2H), 7.61 (m, 2H), 7.80 (dd, J; = 2.3 Hz, J, = 0.5 Hz, 1H).

1.2 4.60 g (19.4 mmol) of 3-chloro-1-(2,5-dichlorophenyl)propan-1-one
are added to a solution, kept under nitrogen, of 1.90 ml (39.1 mmol) of
hydrazinium hydroxide in 40 ml of DMF, and the mixture is stirred at room
10 temperature for one hour. 4.25 g (19.4 mmol) of 3-bromophenylacetic acid
. ) and 4.76 g (24.8 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
L' hydrochloride (DAPECI) are then added successively, and the resultant
solution is stirred at room temperature for 18 hours. Water is added to the
15 reaction mixture. The resultant precipitate is filtered off with suction and
washed with water. The residue is taken up in dichloromethane and fil-
tered. The filtrate is chromatographed on a silica-gel column with petro-
leumn ether/tert-butyl methyl ether as eluent: 2-(3-bromophenyl)-1-[3-(2,5-
dichlorophenyl)-4,5-dihydropyrazol-1-yljethanone as yellowish crystals; ESI
413,

20

1.3 722 mg (7.35 mmol) of potassium acetate are added to a solution
of 1.01 g (2.45 mmol) of 2-(3-bromophenyl)-1-[3-(2,5-dichiorophenyl)-4,5-

25 dihydropyrazol-1-yllethanone and 796 mg (3.06 mmol) of bis(pinacolato)-
diboron in 8 ml of DMF, and the mixture is heated to 80°C under nitrogen.
52 mg (0.074 mmol) of bis(triphenylphosphine)palladium(ll) chloride are
then added, and the mixture is stirred at 80°C for 18 hours. The reaction

30 mixture is partitioned between water and dichloromethane. The crganic
phase is dried over sodium sulfate and evaporated. The residue is chro-
matographed on a silica-gel column with petroleum ether/tert-butyl methyl
ether as eluent: 1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yl]-2-[3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllethanone as brown
viscous oil; ES| 459.

35



1.116.0 g (120 mmol) of alumniumchloride are added in portions to a
m xture, heloR0ag/148343C, of 14.7 g (100 rrrml) of 1, 4-di chlpgarraires@ans3o
and 30 9.62 nm (100 mmol ) of 3-chl oropr§§| onyl chloride. The reaction
mxture is cooled to roomtenperature, diluted with dichloromethane,
and ice is added. The organic phase is separated off, and the aqueous
phase is extracted a nunber of times with dichl ororret hane. The

combi ned orgdm ¢ 35U8ag €5 18memdl) FdrigmassisaipheBEHHS it are added

evaporated. The rﬁgj due is chromat og rthed on a silica- gel col um
&0

with petrol el lon ofi 78 wed1. 70omabof 1-§3¢25mithisrdGawdeB630 - 58

or owni ah 11 oy 4 ropyraSi Y Ra0ale s QR PR R R BRR 230 o6

(t, J = 6.1 bhen;ﬂ}é)tharﬁ:r@arﬁd 508 rag ¢1.78HamoP2H)2- bﬁon@d—S(-lﬂfdoEjrﬂmldT'negﬁl
(dd, J3 = 2. I—Iz ﬁ I—% 12460 (19. 4 nmmol) .
3-chl or o- 1- ( 3 &L¢figt Y%F‘%@E}@@F‘W Mb‘ﬁhﬁf@rﬁ'@ éﬂt%&a@dSh@a&?dsf@I&ﬁ Con,

kept d
a0 of "EREEE g0t 24 i (.04 Mind) BFBlokri3he Y BRBCORLE AN,
?22 gour I)4 Qi?ogﬁ?shﬂdmrra‘r@rlop fotriéi&[’@’favmfl)pf‘éﬁé)’(h@ﬁaltldéd g@gﬁtt@%a&tﬂﬁ g
.8 mml) o net nopr o et hyl car bodi i m de
hydr ochl or i dBHAPES jweé’r%yécﬁgn“ p%%g@b@sﬁaﬁécws Ahea readionggixterant

solutioh is st I ded
Lo the 15 T endtiishe! beQRBRFERE AL dithibRindfah! Tfie of@ie phBs8R of

Wb th sucti onemrmeddvme hesiduels cAimenategiaghedich 4 akiea-ged column

’ hi th d f |t filt h t hed
Gi i car g0l cBNGRRIGISHM EBie oltetimae ar HiLFinetab HTTR: Ay (Boemoas
I t: 2- Ik ) ]
gogle(r:] hl or ophen{/r%mgngw) yg?%g[;%(gz%ﬁECh_"’;of2??,5{3{},3r?ed'dirogy{ azal-1.yll-

crystats; ESpthamgne msyedowiah qrystdss; mfli491of pot assi um acet ate are
added to a solution of 1.01 g (2.45 nmol) of

2- (3- bronmopheny1) - 143- (2, 5- di chl or opheny1) - 4, 5-

25di hydr opyrazol - 1A wbhgibhasrormep WQO@[@IM&) 6ﬁpﬂ§calvpﬂ)¥ra9&e4 -boronate

bi s(pi nacol ato)- diboron in 6 ure is heated to
80C under nilg vedsm 1Y) l(r(l)of)aqehmﬁnbe ahd 17.5 g (101 mmol) of N-(2- chloro—

L P PSRl AT 8 1 B AR 5P i
ate are added. The resultant suspension is stirred at room temperature for
18 hours. The reaction mixture is filtered off with suction and washed with
acetonitrile. The filtrate is evaporated and partitioned between ethyl ace-
tate and saturated sodium chloride solution. The organic phase is dried

25 over sodium sulfate and evaporated: 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole as pale-orange oil;
"H-NMR (ds-DMSO): & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),
279 (t, J = 6.8 Hz, 2H), 4.21 (t, = 6.8 Hz, 2H), 7.56 (s, 1H), 7.93 (s, 1H).

30
1.6 A suspension of 269 mg (0.53 mmol) of 2-[3-(5-bromopyrimidin-2-
yhphenyl}-1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yljethanone,
171.2 mg (0.58 mmol) of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5,5-tetramethyl-
- 1,3,2-dioxaborolan-2-yl)-1H-pyrazole and 227 mg (1.07 mmol) of tripotas-

sium phosphate trihydrate in 2 ml of 1,2-dimethoxyethane is heated to
80°C under nitrogen. 31.9 mg (45 pmol) of bis(triphenylphosphine)palla-



30m xture is partitioned between water and di chl oronet hane. The
organi ¢ phagezoosi4pized over sodium sul fate and evapor at Qgyr/di¥809/003030
residue is chromatographed on a silica- gsl colum with petrol eum
ether/tert-butyl methyl ether as eluent?" "

143- (2, 5-di chl or opheny1l) - 4, 5- di hydr opyr azol - 1-y1] - 243-
35(4,4,5,5-tetranmet hyl- 1, 3, 2- di oxabor ol an- 2- yOphenyget hanone as br own
viscous il ; diBh(1B2PloriddRmP08/.1 4BREURAAHER2ARKHAAZRRR Y, ﬁg ine #igﬂjré)s

g (5.10 mol) of tripotassium phosphat'e trihydrate are a
sol ution of WBEfirmy ah8Y§ faroid) hedrs1iBe feadtian mhttwedpliceniet) ard parti-

di hydr opyr azg| - - - 4 -tetranet hyl =1, 3, 2- di oxabor.ol an-2-y1
)- 5phenyl | eﬁ{%gé%ﬁélﬁgne?%gerr@a%%@r% a%‘f The oranic phase is diied

2- br ono- 5- i odeysddiuch $18fzte aBd WvapbraatyTee el Rl ¢ bﬁ%ﬁ&%ﬂapﬂéb%rn’a
and thé mxture is heated to 80C under nltrogen. 24 mg (0.02 mmol) of
bi s(tri phenyBliragshraltypamthdiciienometbareimeibaasldsoslvent dpl2ef2,5-

s(tri phenyP) ' . : F:dpl-of
50C under i icbiebRER R Sy by o LSRR P A a D Gt Feifio™ VG-
partitioned BetpyasoMayRpyrandiraiohengbehanene The "pagamspRBas Soiid

evapor at ed, E%?é%h? residue is chromat ographed on a silica-gel colum
with petrole fier / tert-butyl nethyl ether as eluent:

243- ( 540r onmopy mynrdin: h 1 55 di rLop Y x4, 5- dihydr
opyrazol -1-yl1l -N%gpﬁmﬁe@a@ﬂ#erh ojmsﬁséagﬁgbaﬁ]ég 0%5?%9%‘?“1(."3 )
IS§)| ution of 3@20(tg) €5@ [Hzn2ig),)3. @6 (U at®Hy, ZPW,YQZQ|(§,-%FOI.%@&35§.3
“d¥ssolved in 108 Eﬂ % ac<|—:2-§)_8n|tr| le, and 17.59 glol mol )_ of

N- (2- chl or o- H802Bb iy ik rbDi GiSR< ARy dr BB Jade2 dnidz4 bl 7563162 ) )
of caesi um cgpbenategar dded yThenr | La S| Qi I R

at room t enper at u?’e?e?gr(&l'g %gﬁrHsz.’ H%R'eg'?lga(tgt ?%’h%rjnﬁgﬁrje ?5H$i1ﬁ)eréea§d
of f with sucts, dhl)aBddvashEd iiBlfsatdtonitrile. The filtrate is .
evaporated and partitioned between ethyl acetate and saturated sodi um
chl oride solution. The organic phase is dried 25over sodiumsulfate
and evapor at@ampbuha-"w'ﬁ@bb@ir{bdlab{éleébbfélgj 4 (4,4,5,5- .
tetranet hyl-1, 3, 2-di oxabor ol an-2-y1)-1IH pyrazol e as pal e-orange oil;
1H NVR (d6-DVBS0): 5 [ppn] = 1.25 (s, 12H), 1.65 (m 4H), 2.44 (m
4H), 2.79 (t, J =6.8 Hz, 2H), 4.21 (t, J = 6.8 Hz, 2H), 7.56 (s,
11-1),54.93 (s, 1H). 30 . 6A sgspe of 269 nmg (0.53 mmol) of

243- (5-bronopyri m di g N-

yI)phenyl]-143-(2,5- ar ophen
171.2 nmg (0.59 mmol )/ N
1- (2-pyrrolidin-1-%lethyl)-4-(4,4,5,5-tet ranefhy

dropyrazol - 1-yl | et hanone,

351, 3, 2-di oxaborol an-2-y1) - 1H pyrazol e and 22y (1I: 1) Be
tr‘\,i pot as-
- 25
Example 2

The preparation of 1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yl}-2-{3-[5-
30 (1-methyipiperidin-4-ylmethoxy)pyrimidin-2-yljphenyl}ethanone ("A3") is car-

ried out analogously to the following scheme
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si um phosphate trihydrate in 2 m of 1,2-dinethoxyethane is heated to
80C under WQ9¢&49481. 9 ng (45 pnol) of PCT/EP2009/003030
bi s(tri phenyl phosphi ne)pal |l a- WO 2009/ 3443945PCT/ EP2009/ 003030 - 60 -
diurnal) chloride and 10 pl of triethylam ne are then added, and the
m xture is stirred at 80C for 18 hours. The reaction mxture is

cool ed and partitioned bet ween wat er and di chl oronet hane. The organic

phase is dried Somer sod uI fate and evaporaj ed. &esidue is
chr omat ographe n qq\ NcoI um tBhBB | & hane/ net hanol
as el uent: bo) =N

di chl or ophenyé -4 5-di hydr opyr
ethyl)- 1H pyr azol - 4- yl ] pyrim din- yI I 5%@“3’& hanone ("Al"
anor phous solid; ES] 574; 101H NVR (d6-8Ms0) pup [ppn] = 1.68 (
2.89 (R 2H), 3.34 (m 4H), 3.42 (t, J = 10 Hz, 2H), 3.95 (t,
Hz, 2H), 4.12 (s, 2H), 4.28 (t, J = 6.3 Hz, 2H) 7.47 (m 21-1)§" 7456
(dd, J1 = 9 Hz,sodhihgerbdratt Hz, 1¢), 7063, : 9 Hz, 1H), 7.80\@}

= 2.5 Hz, 1H), 8.11 (s, 1H)

R 8.38 15(s, 1lHJE-,
8.45 (s, 1H), 9.4g (s, 2H 'rf\i)t ai ned anal ogousl yo
25 Exanpl e 2 Thewapf epar at con of

143- (2, 5-di chl or ophenyl) - 4, 5- di hydr opyr azol - 1- yl] 2-{315-
30( 1- né@hy! pi peridi n-4-yl met hoxy) pyri m di n-2-yl ] phenyl | et hanone
("A3") is car- ried out anal ogously to the foll ow ng scheme Conpound

LA4" i's obtai neg_@r@g(o ly 25 C
PPhy/DIAD /\O
15 THF N

HCOOH Q\QJ )K/Q\(\J\

Compound "A4" is obtained analogously

25 : Cl o)
(544 Sl
Cl N._=

O
N\ IIA4I| .

30
Example 3
25 The preparation of 3-{1-[2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-

pyrimidin-2-yl}phenyl)acetyl]-4,5-dihydro-1H-pyrazol-3-yl}benzonitrile (“A5")



30 Exanple 3 WD 2009/ 143945PCT/ EP2009/ 003030 - 62 - 5 "A5" is
carried outVOA4YEES sy to the fol l owi ng schene 10 3. 19PCHIERSPOIEPIR30
aqueous hydrochloric acid are added to-g2suspen- sion of 725 ng (5.00
mol ) of 3-acetyl benzonitrile, 195 ng of paraformal - dehyde and 530
ng (6.50 nmmol) of dinethylamoniumchloride in 1 m of 25 ethanol.
The reaction mxture is stirred at 80C for 18 hours. The reaction

m xture, a solid nmass, is cooled to roomtenperature taken up in
acetone, filtered and washed with a little acetone. The residue is

di ssol ved in water and extracteg) w tdj chl oromet hane. The aqueous
phase is adjusted to V. of |9 108y1 of 1 N NaOH and
extracted with dichld 9 H hase is dried over

sodi um.sul fate and evess
3-(3-d nethylanlnopVoplonyI)benzonltrlIe a ﬁu{*ﬂE§;BZOB.
353.21.0 M (17 mmdd ) of iodonethane is added t soluNj on of 677 ny
(3.35 mol ) of 3-(3- d|nethylanlnoproplonyl)benzonltrlIe i 5 nhs5of
THF, WD 2009/ 143945PCT/ E P2009/ 003030 - 63 -

is carried out analogously to the following scheme

\N
HCI
e _ CH,| N
N 2 ‘b 0 ——r- "
EtOH
N THF 0
// N//
N

10

J
\\
C)5 E
+
x -
o "I'
©
+ I
-
LN

15
H,NNH, x H,0 0
N-. analogously to Example 1
y N Br -
%
HO Br N
20 DAPECH
3.1 9.2 yl of 37% aqueous hydrochloric acid are added to a suspen-
sion of 725 mg (5.00 mmol) of 3-acetylbenzonitrile, 195 mg of paraformal-
| dehyde and 530 mg (6.50 mmol) of dimethylammonium chioride in 1 mi of
25

ethanol. The reaction mixture is stirred at 80°C for 18 hours. The reaction
mixture, a solid mass, is cooled to room temperature taken up in acetone,
filtered and washed with a little acetone. The residue is dissolved in water
and extracted with dichloromethane. The aqueous phase is adjusted to a
30 pH of 9 using 10 ml of 1 N NaOH and extracted with dichloromethane. The
organic phase is dried over sodium sulfate and evaporated: 3-(3-dimethyl-

aminopropionyl)benzonitrile as brown oil; ES| 203.

35 3.2 1.0 ml (17 mmol} of iodomethane is added to a solution of 677 mg

(3.35 mmol) of 3-(3-dimethylaminopropionyl)benzonitrile in 5 ml of THF,



and the mxture is left at roomtenperature for 48 hours. The

resul tant presdophdgie is filtered off with suction, washed,MWbB o300
tert-butyl nethyl ether and dried in vagg

[ 3- (3- cyanophenyl) - 3- oxopropyl ] tri met hyParmmoni um 5i odi de as bei ge
crystals; ESI 217. 3.3A solution, kept under nitrogen, of 470 ny
(1.37 mml) of [3-(3-cyano- phenyl)-3-oxopropylltrinethylamoni um
iodide 2 nm )

hydr azi ni um h&grom gtu‘gg'ieé%ﬁdétgoé%?e a%- %6&48’2{1% &S{rﬂ?é rfagult |rred
at 50C for opeedlplta‘teamﬂltmﬁsﬁﬁw&htshyt[mwmdcb\uﬁbwﬁ-bewerfeﬁhwreﬁheﬂ94

nmg (1.37 mmol) of. 3-.brono n Iacetl and 340 1. 78 nmol ) of
N ( 3- di met hyﬁéﬂi‘iﬁﬁg 'Bm?Pygﬁ% ér%gﬂn% 3@%@@9@6@@&%%@%@
added. The r grtdd I o d at roomtenperature for 18
hours %5and subsééggébggtngkggtra*tlslgtl?%ln%l "bet ween wat er and

di chl oronet hane. The orga- nic phase is separated off, dried over

di | f d Th d h
Sodrum sul faey and T8 IS b L RS -
el uent: 3- {1 pRefivl) Qfﬂ&%ﬂ}(ﬂ%ﬁW&ﬁn‘f&mﬁuﬁO@gé%%ﬁf %)%/IF igyyarmed to 0 e

20pyr azol - \B/I | benzonitrile as yellow sh s ESI 3
The pbBparand 339 od (2.87 mmol) of hydrazinium hydroxide are added. The reac-

rlrif i 13 2, al08 TARAES Yl ahal e ity dbgescdebll prelgddaroom

‘anal ogously &h Serf@ef 0Dk 33 Ghe of\éQJromo h
o6 S e 5oatpan Rl 04 o 1 o Rhepylagetic acid and 340 mg

64 -
3-(1-{243- (5(1@7%mnyr)ml\&(?rrdzngﬂhyi@ﬁ@nyp@@gfgw1e}thmcart:rndnyrdd©mydmmphhmﬂe

- 3-y1) benzonit T
3 b (5 satd pdfed THG teaiBn Ry i stiisd ay roesmtemogiats fori fiouse
| | phen ﬁacet aﬁdsﬂzbéeqilém? paritibriad BetWeed-waiky ahEehanidnméthané. PBe brga-
WO 20097 143945PCT/ EP2009/ 003030
nic phase is separated off, dried over sodium sulfate and evaporated. The
residue is chromatographed on a silica-gel column with petroleum ether / tert-
butyl methyl ether as eluent: 3-{1-[2-(3-bromophenyl)acetyi]-4,5-dihydro-1H-

pyrazol-3-yl}benzonitrile as yellowish solid; ESI 368, 370.

20
Example 4
The preparation of 1-[3-(2,5-dichlorophenytl)-4,5-dihydropyrazoi-1-yl}-2-{3-(5-
) methyl-1,2,4-oxadiazol-3-yl)phenyllethanone ("A8") is carried out analogously
25 to the following scheme
\ 0O NEt, 0
+ H,NOHxHCl ———— NH
O 2
MeQOH [
30 N.
W OH
N
NaOH
o iﬂy a J\/Q\r
~o N N
‘ N\
35 N=o>ﬂ MeOH 5 —

e



- 65 - 5.11 m of 37% aqueous hydrochloric acid are added to a
suspensi onwkiob/ 18946 ¢ (200 nol ) of 3-acetyl benzoni tridcayersofdloososef
par af or mal dehyde and 21.2 g (260 nml) _di met hyl anmoni um chl ori de
in 32 m of ethanol. The reaction nmxturé is stirred at 80C for 18
hours. The reaction m xture, a solid nmass, is cooled to room
tenperature, taken up in acetone, filtered and washed with a little
acetone. The r?WH s di ssol ved _in wat er apd l1lbextracted with
di chl or onet han e eous pag' toapH of 9 using 1 N
e ~Thesergam c phase is dried

(nnzonitrl |l e as yel I%v@orange oil; ESI

/r ROPr opi gyl )
203 20 5. 2A s' { of 2.02 g (10.0 rmq%én of
3- (3- dbnet hyl apiFroprp gpi onyl ) - benzonitril'e and 1.31 m (26.9 mmol) of
hydr azi ni um Bjfdroxide in 3.5 m of ethanol is heated at the boil
under nitrogen for 2 hours. The reaction mx- 25ture is evaporated,
and the resi due P&°P lE_)%\rtltl oned between water and tert- butyl net hyI
ether. The organic phase is dried over sodium sulfate and evapor at ed:
crude 3-(4,5-di hydro-1H pyrazol -3-yl)benzonitrile as viscous yellow
oil; ESI 172,E_§mg§_stor ed under nitrogen and enpl oyed w t hout
furthenopurl fication in the next reaction. 30 5.3A solution, kept
under nitrogen, of 1.60 g (about 6.6 mmol) of crude

(3 bF omophony [ALaon SRR BT b b nemubeayf € WBiseg.

to 350C, and1H-BFambl-3-9)8énaomitk)e CA7tY arkd beBJ%ﬂU[MS%ﬁfH%Q-%ﬁoh&fntﬁ&I-
the m xture has been stirred at roomtenperature for

of sat ur at edSthidr Bhoyrazesdadimpimigipesbyiipozniacetyiet.5- Cbb&tﬁ"@rﬂ %@Ntﬁi@é@e

sol uti g arewg?‘%%mt]'[%h A83 ction mxture is partitioned between water
and di chl oro ane (9 organi c phase is dried over sodiumsulfate

and evaporated. The residue is chromatographed on a

- H
I Cl Hel HNNH,xH,C
H~< 2 ks N.
NC + \N:-.. + O ’Q“/\/ 4 NH

o) H, EtOH EtOH

20
NC
e elge
i J L,
Qw 2
PdClL,{dppf) N 0
25 gﬁtsm NC KOAc
212 DMF
IYN\
i
N\g\ Q O’B'O
» N 1 =
Pd{PPh,},Ct, NG N\;LBr
30 KsPO,
DME
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5silica-gel colum with petroleumether / tert-butyl nmethyl ether as
el uent: WO 2009/143945 _ PCT/EP2009/603030
3-{1-12-(3-bronophenypacet yll-4, 5-di hydr,o- 1H pyrazol - 3-yi } benzoni tril
e as yellow solid; ESI 368,370. 5.4598 g (6.09 mml) of potassium
acetate are added to a solution 10of 748 ng (2.03 mml) of

3-{142- (3- bronophenyl ) acety11- 4, 5-di hydro- 1H

pyrazol - 3-yl } benzaperydl,l e and 659 ng (2.54 mml of

bi s(pi nacol at o) dklpogon in 4 m of and § he Xture is heated to
80C under nitrog@MEDHE ng (0. 061 m Na

1, 1- bi s(di pheny-phesphi-re)-Herrocen I un( 1) ch or.. 15ide are
then added, andjthe nmixture is stNered at 80C for 18 ho ar §\Tt
reaction m xtp%%o s partitioned between water and di chl orbneth

The or ganic dried over sodiumsulfate and evaporated. The
residue is chr orrat\g\'éj\e.@t a silica-gel colum with

di chl or onet hane/ met thoI s eluent:

3-(1-{2-13-(4,4,5,5- tetrarret hyl- 1, 3, 2- di oxabor ol an- 2- yQphenyl k
acetyl }-4, 5-di hydro- 1H pyrazol - 3-yl ) benzonitrile as brown solid; ES!

416. 5.5490 By (2. $1nlrtﬂf[37)°A>®fqubbu9<h¥aﬁﬁh!UﬂcFé’@@Qi’@b@déd &@M@L@bén@bﬂ

added to a sus enS|on of 333 ng
3- (1- {20[ 3- (Q 96 &(4Q04 pynolpgf acety]benzonitnle 7.81 m of paraformaidehyde

BRI e L L L R

2Ybr ono- 5- i odbpyeactiah méxture i$.shirmld atf802Chipk ¢B8ehouiry Ctile Hareibhyhixeirber
and the m xture .i.s heated to 80C under nitrogen. 22 ng (0.03 nnol) of
bi s(t ri phenyR SRES phitheyHaPe'adite fpomitempeesites.itakerHa b aEeionsp fitered
triethyl am ng,aygdh ﬁ%lfi}ggeﬁﬂie M%@ﬁﬁ@?&ld@&%éé&@@d ir?wﬁ{érre{n at
80C unglgr nitrogen 8 hours e reaction mxture 1s part oned
bet ween  wat eextaeted vt dlcblmemmaﬁmneTFﬂae(mgmus nmlaaees adjuetmbtmr apeédof

dth d 35
o 1 et 451 S SRS A3 B B e
br omopyr i mi disrttr?ed/wé}*},%@mlrh%%tél%ndle@%@éﬂﬂé{! %-gdfﬂiﬁé{étﬁ%hnﬁoy Gbenzoni

trile ("A7") as colourless crystals 446, 44
2009/ 143945PUUDEPB®XD@D@G@O‘BG%}@ﬂOW-dangM@ll( 861 POB0) 5 [pprr] 3.32 (t,
J=1028Hz 2H), 3.96 (t, J = 10 Hz, 2H), 4.15 (s, 2H), 7.48 (t, J =

7.5 H* 7.53 (d, J =7 He, 1H), 7.72 (t. J = 7.8 Hz, 1H), 7.95
d J = 7 6 1H),
( T 05742(3 HA l_si)oﬁjtfbﬁ i@sgg é(r’llglcgp;lﬁﬁ@i) ot (Sﬁjlﬁ%ﬂ%fﬂmﬁ%@'@plénﬂl}-

gs( 1-{243- (5bmzmmt‘m& ang 1.31 ml (26.9 mmol) of hydrazmlum hydroxide in 3. 5 ml of
O 3 Pl B etad aPufd A ALGadTHERT Uy 28> SRRVBabA 10
(4 4, 2? t et fueeris Bydpckrath? afiiakaresidue is partitioned between water and tert-
butyl methyl ether. The organic phase is dried over sodium sulfate and
evaporated: crude 3-(4,5-dihydro-1H-pyrazol-3-yl)benzonitrile as viscous
yellow oil; ESI 172. 1t is stored under nitrogen and employed without fur-
ther purification in the next reaction.
30
53 A solution, kept under nitrogen, of 1.60 g (about 6.6 mmol) of
crude 3-(4,5-dihydro-1H-pyrazol-3-yl)benzonitrile and 1.86 g (7.97 mmol)
of (3-bromophenyl)acetyl chloride in 13 ml of dichloromethane is cooled to
35 0°C, and 1.38 mi (9.96 mmol) of triethylamine are added. After the mixture

has been stirred at room temperature for 5 hours, 25 mi of saturated



10bor ol an- 2-yl)-1H pyrazole and 136 ng (1.07 mol) of tripotassium
phos- phat wazﬁubvymae in 1 m of 1,2-dinmethoxyethane angtiemhosadoz030
dimethyl formam de is heated to 80C undeé nitrogen. 22.5 ng (32 pnol)
of bis(triphenyl phosphine)pal | adi un(lI1) Eéhl oride and 1 drop of
triethylam ne are 15t hen added, and the mxture is stirred at 80C for
42 hours. The reaction mxture is cooled and partitioned between

vater and di ebdieneeeibthage sdiifoR Gg@BHEcRE rdfotidhi BRHA¥Es paAfioney
sul fate and evaporated. The residue is chromatographed on a

silica-gel cBRbVeETWetershiishloremptianendhsaroanic@haseds dyad over

' phenyl ) acerat 6 sBXGER Rkt ThP S (h RS RS Bmatptiabed b & De
E){ ovvg 20|6| g agi&h -ged 20|ubrh NWRde@@ithﬁ@)ther@ Tbﬁﬁiﬂtyﬂm@@ly( @ﬂgeﬂﬁbdfelﬁerﬁo

5
IO e e T el
y S =
1H . 8. 23 (sy?[iﬁwz?@@ '%%"3%%7% 8.44 (s, 1H), 8.45 (s, 1H)
9.13 (s, 2H). 30Exanple Preparatl on of

113- (2, 5-di chl oropheny1) -4, 5-di hydr.opyr azol - 2-{3
mor phol i n- 4- Y1t ho§§ (6:P8 |”F1'T'QB Q‘%ﬁf@r?ée@dligd)to a g@ytien

ao
Phenyl 1o1-[ 30 #48%g E%P%'f@ﬂﬁg%f %‘“afzs ﬁ’"ér N L et s S
‘((]I{iaésl g r |( geg :j np}ﬁ)eambBejl}be?Idmmtrpe gpﬁr Ky (gfzsodf hengly of lgisgbmmtorlatgr)%l?oronr |
' ichloro [ ro -
m di n- 2-yl )pﬁb’lﬁwl C@Eﬁ@ﬁo%’é‘j they éf,erisp ted f‘?§0§é’ﬁﬁﬁénéf°9§¥‘1ﬁ\ ”%gy
(5 bromopyr i (a0 b 3RS A o ghyBAGs i e Co i dliadnghfcichor,
25pyr aggl - 1- dgearedhenreided 1 Zndihe tnidBravisodt)rreaf at 80°C for 18 hours. The
b I i b 0 t at d
T8 S g (0. OSEHRBIMBIrets BetthppRA RRYERER M KLl GRAETT & TG | e
in5m of bﬁﬁrﬁc l_Ehﬁé Rdirtld SR dodfiurh&UTaw Snd E0SpEraesd. T FskduE 8

is diluted wt activated 30carbon is added, the mxture 1Is
filtered whi¢lromatographrasied silicatger IEIDiurfﬂheVlﬂi’ndlcmlatmemaeeé{peﬁmeﬂ in

berbor ape. ar&° Sk, S inie A are TRl e her SRratro T dhr s Yo

filter Zé”éff o e %{}’éﬁ.‘eﬁkﬁ.@?‘%%Sﬁ?“ﬁ$ﬁkea§§' e
5.5 480 mg (2.31 mmol) of tripotassium phosphate trihydrate are
added to a suspension of 333 mg (0.77 mmol) of 3-(1-{2-[3-(4,4,5,5-tetra-

25 methyl-1,3,2-dioxaborolan-2-yl)phenyl]acetyl}-4,5-dihydro-1H-pyrazol-3-yl)-
benzonitrile and 348 mg (1.19 mmol) of 2-bromo-5-iodopyrimidine in 1.5 ml
of ethylene glycol dimethyl ether, and the mixture is heated to 80°C under
nitrogen. 22 mg (0.03 mmol) of bis(triphenylphosphine)palladium(li)

30 chloride and one drop of triethylamine are then added, and the reaction
mixture is stirred at 80°C under nitrogen for 18 hours. The reaction mixture
is partitioned between water and dichloromethane. The organic phase is
evaporated, and the residue is chromatographed on a silica-gel column
with petroleum ether / tert-butyl methy! ether as eluent: 3-(1-{2-[3-(5-
bromopyrimidin-2-yl)phenyllacetyl}-4,5-dihydro-1H-pyrazol-3-yl)benzonitrite
("A7") as colourless crystals; ES| 446,448;

35



wat er and dried in vacuo:

143- ( 2, 5- dwahtoovopoenyl) - 4, 5- di hydr opyr azol - 1- PCT/EP2009/003030
y1l]-2-[3-(5-hydroxypyrim di n-2-yl )pheny%tet hanone as col ourl ess
crystals, WD 2009/ 143945PCT/ EP2009/ 003830 - 69 - ESI 457. 6.2A
suspensi on of 108 ng (0.253 mml) of 1-[3-(2,5-dichlorophenyl)-

4, 5-di hydr opyrazol - 1-y1] - 213- ( 5- hydr oxypyri m di n- 2- yOphenyl | et hanone,
5 100 nmg (0. 3810 )g.C ' hijne I -

2- mor phol i no-ﬁet hangsﬁ)l\#‘é}g)?‘@?m&@%g |Js g{ggﬂ_eigﬁkﬁ gn%? 5 1thi,—lz’and
74 pl(0.38 nabl)) 446 (dj 2dppr.6pyl, JazB.di idar hd) .56 e:i,alhe?sl-lmv(}il-j/) adeted,

dropwi se. The react,iop,m re js_stjrr t I te ature faor 16
hours. The x’tgieH?- ﬂ&fpﬁ(fﬁgﬁjhzaﬁg)'&@ﬁgg HZ E') 8.23 (m
chr omat ogr ap S | utm wi th dichl ororret hane /

met hanél as glﬁﬂeﬁgﬁs ?%) ESS‘O%‘(% Zqﬁ[ orophenyl) -4, 5-

di hydr opyr azol - 1- yl] 2- {315- (2- nor phol i n- 4-yl et hoxy) pyri m di n-2-yl ] ph

((ag%l ﬂg?ngnﬁpﬁéﬂ A %%%(aﬁggo%%fl S cr(%s%tzal Hjong %;21 2@ [C}?gg-rqr@opﬂnmt-
2H), 3.65 (td|n12*yl)ﬁh8n417_gfa ngT?-tl 54d:99d:bt1H%ayraﬂcﬂadﬁa)béﬁbmtﬂtel%égngm

4.38 (t, J = = 9'H
Hz, 1H), 7.6.48 mmoﬂ®1r(zz—pmlzdlm1&6etml)-4}(4;4z 5tetrgmatyl-18,24idd- J

i nase 1 nh bPSTOHRa- 3oyt st Koo Gs FERSY ALl Riat Batios

N phate trihydrate in 1 ml of 1,2-dimethoxyethane and 1 ml of dimethyiform-

5

amide is heated to 80°C under nitrogen. 22.5 mg (32 pmol) of bis(tri-
phenylphosphine)palladium(ll) chloride and 1 drop of triethylamine are
15 then added, and the mixture is stirred at 80°C for 42 hours. The reaction
mixture is cooled and partitioned between water and dichloromethane. The
organic phase is dried over sodium sulfate and evaporated. The residue is
chromatographed on a silica-gel column with dichloromethane/methanol
20 as eluent: 3-{1-[2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yi]pyrimidin-
2-yl}phenyl)acetyl]-4,5-dihydro-1H-pyrazol-3-yilbenzonitrile ("A5") as brown
solid; ES| 532;
"H-NMR (dg-DMSO): & [ppm] 1.68 (m, 4H), 2.90 (t, J = 6.5 Hz, 2H), 3.33
\ (m, 6H), 3.97 (t, J = 10 Hz, 2H), 4.15 (s, 2H), 4.29 (t, J = 6.3 Hz, 2H), 7.48
| 25 (m, 2H), 7.72 (t, J = 7.9 Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 8.10 (s, 1H), 8.17
(d,J=7.8 Hz, 1H), 8.23 (s 1H) 8.26 (d, J = 6.7 Hz, 1H), 8.44 (s, 1H), 8.45
(s, TH) 9.13 (s, 2H).

30 Example 6

Preparation of 1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yl}-2-{3-]5-(2-
morpholin-4-ylethoxy)pyrimidin-2-ylJphenyl}ethanone ("A8"):

35



"Al" AA AA AAI1050:1 nM- 0.1 1LMA 0.1 pM-10 p.M=B > 10 pM=
WO 2009/ 1499BPZIH3%2009/ 003030 - 70 - Exanpl e A: | nj ectPCOYERD@EID3IBI A
solution of 100 g of an active ingrediegg _of the fornula | and 5 g of
di - sodi um hydr ogenphosphate in 3 | of bidistilled water is adjusted
to pH 6.5 using 2 N hydrochloric acid, sterile filtered, transferred
into injection vials, |yophilised under sterile conditions and seal ed
under sterile conditions. 10Each injectiaqn vial contaiQf of

active ingredient.c Exanp e Supposi t ores-OL5Agu Xt ure o g, of an
i fo allevith 100 ¢-®& dJoya leciThHin and
‘b. eifNT S-etf ety ppured@nfo mTds and al ljsyed to

) ' cont ai ns N2Q= of—aective ingredient.
C. Solution A'solution is prepared frrbm 1 pd@fPrup, active ingredfent
of thedfornula I, 9.38 g of NaHZPO4 2 H20koRS.## g of Naz2HPO4
H20 and 0.1 g of benzal koni um chl oride in s%égm%rbgrfatebi distilled

water. The pHis adjusted to water
NN
O N |
; v
o me avr el o
Noy - N
v~ s N l\j\ (\O
. DIPAD N. = N
» PPh, c oA
THF

15 The preparation of the starting material )2-[3-(5-bromopyrimidin-2-yl)-
phenyl]-1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yljethanone) is des-
cribed in Example 1.
The preparation of the pyrimidinol (1-[3-(2,5-dichlorophenyl)-4,5-dihydro-
pyrazol-1-yi]-2-[3-(5-hydroxypyrimidin-2-yl)phenyl]lethanone) is described in

20 Example 2.

8.1 A suspension, kept under nitrogen, of 846 mg (1.31 mmol) of 2-[3-
(8-bromopyrimidin-2-yl)phenyl}-1-[3-(2,5-dichlorophenyl)-4,5-dihydro-

25 pyrazol-1-yllethanone, 417 mg (1.63 mmol) of bis(pinacolato)diboron,
383 mg (3.90 mmol) of potassium acetate and 18.3 mg (0.026 mmol) of
bis(triphenylphosphine)palladium(lt) chloride in 5 mi of THF is stirred at
80°C for 18 hours. The reaction mixture is diluted with THF, activated

carbon is added, the mixture is filtered while hot and washed with THF.

* The filtrate is evaporated in vacuo to a volume of about 4 ml. 4 mi of water
and 195 mg of sodium perborate are added, and the resultant suspension
is stirred at room temperature for 4 hours. The reaction mixture is cooled

35 to 4°C and filtered off with suction. The residue is washed with THF and

water and dried in vacuo: 1-[3-(2,5-dichlorophenyl}-4,5-dihydropyrazol-1-
yl]-2-{3-(5-hydroxypyrimidin-2-yl)phenyllethanone as colourless crystals;



256.8, and the solution is nade up to 1 |land sterilised by

i rradi ati owo Zhby/s4384d uti on can be used in the form of eweTHRI®/003030
Exanple D QO ntnent 30 500 ng of an ac;'yg i ngredient of the formula
| are mxed with 99.5 g of Vaseline und aseptic conditions. WO
2009/ 143945PCT/ EP2009/ 003030 -71 - Exanple E: Tablets A m xture of 1
kg of active ingredient of the fornmula I, 4 kg of lactose, 5 1.2 kg
of potato staxtlys70.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that
each tabl et contains 10 ng of active ingredient. Exanple F. Dragees

10 Tabl et | I t |

coated i n a Bonvents SREE GRS U b 0 ZEHR iRy of Tt BeleBtiees)-
starch, tal c4, 5 digaapyrizaidyIfeg3-(Ehyreaplyinf@inCapsphas/lethardreg Of
activedingredient of the fornula | are introduced into hard gel ati ne

20capsul es i n08 nedM-88tmaed) ofiephenyiphosniite andy.4 nbef 2mapbalysul e

coluti onof - Tt G806l THE 1 S0RRH B ice bRIR L4 TRER Rimgi o
bidistilled didapropg sogliddrieodyldteeiredlowly amsleardrogwisal Thanreadlias .

| yophi lised under sterile conditions and seal ed under sterile
condi tions. EWEHrQ SN alyeea mperatiyeder 38 hioves. i g ixteieis eygpor-

10 ated, and the residue is chromatographed on a silica-gel column with
Y dichloromethane / methanol as eluent: 1-{3-(2,5-dichlorophenyl)-4,5-

dihydropyrazol-1-yl]-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yljphenyl}-
ethanone ("A8") as colourless crystals; ESI 540;

15 "H-NMR (dg-DMSO) & [ppm] 2.56 (m, 4H), 2.81 (m, 2H), 3.48 (t, J = 10 Hz,
2H), 3.65 (t, J =4.2 Hz, 4H), 4.00 (, J = 10 Hz, 2H), 4.186 (s, 2H), 4.38 (1, J
= 5.3 Hz, 2H), 7.48 (m, 2H), 7.62 (dd, J1 = 9 Hz, J, = 2.5 Hz, 1H), 7.69 (d,
J =8 Hz, 1H), 7.86 (d, J = 2.5 Hz, 1H), 8.24 (d, J = 7 Hz, 1H), 8.37 (s, 1H),

8.71 (s, 2H).
20

FPharmacological data

25 Met kinase inhibition

Table 1
Compound No. [Cso 1Csq
(enzyme) (cell)
30 Al A A
ttA?'Il A A
IIASII A A
|CsoI 1nM-0.1 ptM:A
35

01 uM-10pM =B
> 10 uM =



- 72 - Patent C ains 1. Compounds of the
formul a 1 K4 H89/143945 n whi ch Rldenotes Ar or Het, R2dendt@@YERA009/03030
Hal , OR3, N(R3)2, N=CR3N(R3)2, SR3, 15NgB,. CN, COOR3, CON(R3) 2,
NR3COA, NR3S02A, 802N(R3)2, S(0)mA, Het, 4C(R3)21ri N(R3)2,
-[C(R3) 2] nHet, O[C(R3)2] nN(R3)2, O[C(R521-klet, S[C(R3)2],1 4(R3)2,
S[C(R3) 2] nHet, -NR3[C(R3)21M R3)2, -NR3[C(R3)21nHet, NHCON(R3) 2,
NHCONH[ C( R3) 2] AN( R3) 2, NHCONH[ C( R3) 21 nHet , NHCJ C( R3) 2] 1N( R3) 2,
NHCO C(R3) 21nHet, CON(R3)2, CONR3[C(R3)211N(R3)2, CONR3[C(R3)2], Het,
COHet or COA, R3, R3ldenote H or A, 25together also denote al kyl ene

having 2-5 Crxapiple A4UfBetSA ViklsA or Hal, denotes thiazol ediyl,
t hi ophenedl yl, furandiyl, pyrrolediyl, oxazol edlyl, isoxazolediyl,

oxadi agdedi yl, pyrazol ediyl, 30imclazol edlyl, thiadiazoledlyl,

Cdadi nedi vl nes vl i di nedi v1 L wh
Phe. radi cal s ragPiE8 BE0 acatieh aBie iBurhetinsdhe Riulp bynien d shdlor
A, Adenotes gpdiLanahegenphbspiediedh 8lilef bhidisicadndiet® LdjabRdRo pH 65 -

using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

10 Each injection vial contains 5 mg of active ingredient.
Example B: Suppositories

15 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

20
A solution is prepared from 1 g of an active ingredient of the formula i,
9.38 g of NaH;PO, - 2 H;0, 28.48 g of NaHPO, - 12 H,O and 0.1 g of

) benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

25 6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
Example D: Ointment

30

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

Vaseline under aseptic conditions.

35



in which 1-7 H atons may be replaced by OH, F, Cd and/or Br, and/or

i n which o H09A48945CH2 groups nmay be replaced by 0, NHPCS/EES@9/(8&820
and/ or CH=CH groups, 5 or cyclic al kyIV\Z@w ng 3-7 C atoms, Ardenotes
phenyl , naphthyl or biphenyl, each of ich is unsubstituted or
nono-, di- or trisubstituted by Hal, A 100R3, N(R3)2, SR3, N2, CN,
COOR3, CON(R3)2, NR3COA, NR3S02A, 802N(R3)2 and/or 8(0)mA, Hetdenotes
a nono-, bi- BxanpledycTabletat urated, unsaturated or aromatic

het erocycl e having Ito 4 N, 0 and/or S 15 atons, which nay be
unsubstituted or nono-, di- or trisubstituted by Hal, A, OR3, N(R3)2,

S et i, Hoth T meﬁoﬁ%?%égvé‘ﬁéﬁ%amﬁﬁ?%@*mﬁ%w)ﬁf"iﬁé%%) >

0[ C( R3) 2bHet 1,2 W@tmtatt?@td\dbﬁ;cm(z R3) &, talHEHDEA( KPORIEYOESE stearate is
NFI CO0 C(R3)2 . NHCO\IP%%RSZ 1N( R3).2, NHCONH C(R5211Het 1 ,
OO O R) 2PISSReRdy 21 fOHe Ve ERbIFieL SUehe, waHal sgch
=NH, =NA and{flet cth I tdenotes a nonocyclic
sat ur at ed heter%cycltémﬁg\%ﬂé Ofc%&ggr}i?re‘lj% or 0 atons, which nay be
nmono- or disubstituted by A, OA OH, Hal and/or =0 (carbonyl oxygen),

30Hal denot es F CI 'ﬁr |, ndenotes O, 1 or 2, ndenotes 1, 2, 3 or
4 mple Dragee

10
Tablets are pressed analogously to Example E and subsequently coated in
a conventional manner with a coating of sucrose, potato starch, talc, traga-

canth and dye.

15
Example G: Capsules
2 kg of active ingredient of the formula | are introduced into hard gelatine

20 capsules_. in a conventional manner in such a way that each capsule con-
tains 20 mg of the active ingredient.
Example H: Ampoules

) 25 : o .

A solution of 1 kg of active ingredient of the formula | in 80 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains
10 mg of active ingredient.

30

35



and pharmaceutically usable salts, tautomers and stereoi soners

t hereof, including mxtures thereof in all ratios. 2. Conpounds
according to daimlin which - 74 - fildenotes Ar, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratiogz.Conpounds according to
Caim1l or 2 in which R2denotes H, A, Het, -[C(R3)2]Het or

O[C(R3) 21, Het, and pharmaceutically usable salts, tautoners and
stereoi sonmers thereof, including rri}g(tures thereof in all ratios.
Conpounds according to one or nore "GeM&RiES1-3 in which Ardenotes
phenyl which is nono-, di- or trisubstituted by Hal and/or CN, and
phar maceutically usable salts, tautonmers and stereoisoners thereof,

i ncl udi ng m xtlr e€onbpmuads of thegbimuial i os. Conpounds according to one
or nore of Clainms 1-4 in which Adenotes unbranched or branched al kyl
havi ng 155 C atons, and pharnaceutically usable salts, tautoners and
stereoi soners thereof, including m xtures thereof in all ratios.
Conmpounds according to one or more ofR*C B¥ns 1-5 in which Rddenotes

H, and pharnmaceutical ly usabl e S St er eoi soner s
thereof, including mxtures thgdfeoy.l 0S. nmpounds
according to one or nore ofR!0 arpg 1-%

Het denot es a
m)nocyclir(]@ saturated, unsaturated or @y
/

‘~eterocycle having 1 to

4 N, 0 and/or S atons, which may be unsubstitutBd or nmono-, di- or
trisubstituted byj Aya&s/ or
R denotes Ar or Het,
R? denotes H, A, Hal, OR®, N(R%),, N=CRN(R?),, SR®,
15 NOz, CN, COOR®, CON(RY),, NR'COA, NR2S0,A,

SON(R)z S(O)mA, Het, -[C(R%)2AN(R, -CRslaHet,
OIC(RY)IN(R™z, OIC(R)2lHet, SICRYNR)e.
S[C(R®)JaHet, -NRUC(R®)2N(RYz, -NRYC(RY)sluHet,
NHCON(R®)2, NHCONH[C(R)1N(RY),,
NHCONH[C(R*):z]yHet, NHCO[C(R),]N(RY):,
NHCO[C(R®)z]nHet, CON(R®)5, CONRYC(RY1N(RYz,
CONR[C(R%].Het, COHet or COA,

R* R¥ denote H or A,

25 together also denote alkylene having 2-5 C atoms,
R? denotes H, A or Hal,
D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazalediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,

20

30 imidazoledlyl, thiadiazolediyl, pyridazinediyt, pyrazine-
diyl, pyridinediyl or pyrimidinediyl,
where the radicals may also be mono-, di- or fri-
substituted by Hai and/or A,
A denotes unbranched or branched alkyl having 1-10 C

35
afoms,



[ C(R3) 2] 11-

letl , and pharmaceutically usable salts, tautoners and

stereoi sonmers thereof, including mxtures thereof in all ratios. -75

- 8. Conpo
Het denot es

unds according to one or nore of Clains 1-7 in which
pi peridinyl, pyrrolidlnyl, norpholinyl, piperazinyl,

oxazol idinyl, pyrazotyl, pyridinyl, pyrygidinyl, fury', thienyl, 5

oxazol yl,

i m dazolid
by A and/o
salts, tau

oxadi azol yl, im dazolyl, pyrro yI | soxazol yi or

i nyl, where the radicals may al so be nono- or disubstituted
r [C( R) 2] nHet 1 and pharmaceutically usabl e
tomers and ster edP%’r?ffb@tﬁmSéaw b EplmbieddynDM] BrGis

thereof in all ratios. 9. @rqyds according to one or nore of

Clains 1-8 in which Hetidenotes piperidinyl, pyrrolidi nyI
nor phol i nyl, pi perazinyl, 25¢aiow @hmynla Dtw @H gr@lgsthay be ragiied t he

radi cal s may al so be nono- t nd/ or A and
ically usabl e sal Oq?%’ﬂ’??rr%‘r %B‘%'ﬁgg gﬁﬁfﬁ’é‘?% t her eof ,

phar maceft
I ncl udi ng
to one or

m xtures thereof arn all ratios. 20 10. Conpounds accordi ng

nore of Clainms 1- R otes Ar, R2denotes H, A,
Het, -{C(R3)2lnHet or O[C(Iﬁ%lbfﬁ{’{‘f\hébaw?@hdi% te Hor A

10

15

20

25

30

35

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A,
OR?, N(R%)2, SR?, NO;, CN, COOR?, CON(R?,,
NR’COA, NR*S0,A, SOzN(R%); and/or S(O)mA,

Het denotes a mono-, bi- or tricyclic safurated, unsaturated
or aromatic heterocycle having 1to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, OR®, N(R%),, SR®, NO,, CN,
COOR®, CON(R®);, NR*COA, NR¥S0,A, SON(RY:,
S(O)wA, CO-Het', Het!, [C(RY)2NRY,, [CRY ]Het',
O[C(R%)21N(R%2, O[C(RY)aliHet!, NHCOOA,
NHCON(R®)2, NHCOO[C(RY)21.N(R%)z, NHCOO[C(RYa],.
Het', NHCONH[C(R®)21.N(R%)z2, NHCONH[C(RY].Het',
OCONH[C(R)21N(R%)2, OCONHIC{RY),],Het!, GO-Het"
CHO, COA, =8, =NH, =NA and/or =0 {carbonyl
oXygen),

Het! denotes a monocyelic saturated heterocycle having 1 to
2N and/or O atoms, which may be mono- or disubstitu-
ted by A, OA, OH, Hal and/or =0 (carbonyl oxygen),

Hal denotes F, Cl, Bror ),
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,

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

2. Compounds aceording to Claim 1 in which



toget her al so denote al kyl ene having 2-5 C atons, R4denotes H,
13denotes thiazol edlyl, thlophenediyi, furandiyl, pyrrolediyl,
orazol edi yi, isoxazol edlyl, oxadiazol ediyl, pyrazolediyl,

30i m dazol edi yl, thiadiazolediyl, pyridazinediyl, pyrazinedlyl,
pyridinediyl or pyrimdinediyl, where the_.radicals may al so be nono-,
di- or trisubstituted by Hal and/or A, Adenotes unbranched or

branched al kyI having 1-6 C 35 atons, - 76 - Ardenotes phenyl which
IS nmono-, - or thu subatlttutgg by Hal and/or CN, Hetdenotes a
nmonocyclic saturat €8T 2fed or aromatic het erocycl e havi ng lto

S0 sy S MRS s B

trisubstituted by an /orcéﬂ nyl ,
pyrrolidinyl, mor HRRFEPIm{nCIU %fx&ifﬁﬁmereﬁﬁ'aalblfatmnyl or

i m dazol i dinyl, where the radicals may al so ' 10be nono- or
di substi But ed by =0 and/or A, Haldenotes F, Cd, Br or |, denotes 1,
2, 3 or 4, 3. Compounds actording ta Claim 1 or 2 in which

R*  denotesH,A, Het, {C(R%a],Het or O[C(R?)]Het,

and pharmaceutically usable salts, tautomers and stereoisomers
o thereof, including mixtures thereof in al| ratios.

4. Compounds according to one or more of Claims 1-3 in which
Ar denotes phenyl which is meno-, di- or trisubstituted by Hal
and/or CN,

15 and pharmaceutically usable salfs, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
20 A denotes unbranched or branched alkyl having 1-8 C atoms,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

6.  Compounds according to one or more of Claims 1-5 in which
25 R? denotes H,
and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.

30 7. Compounds according to one or more of Claims 1-6 in which
Het  denoles a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be
unsubstituted or mono-, di- or trisubstituted by A andfor
[C(R*)z]Het',
and pharmaceutically usable salts, tautomers and sterecisomers

35

thereof, including mixtures thereof in all ratios.



and pharnmaceutical ly ‘usable salts, tautoners and stereoi Soners
15t hereof, including m xtures thereof in all ratios. 11. Conpounds
according to Claiml, selected fromthe group No. Structure and/or
name 143-(2, 5-Di chl orophenyl)-4,5-d ihydropyrazol 4-y1] - 2-(3- (5-
[1-(2-pyrrolidin-1-ylethyl)-1H pyrazol =5yl ] pyri m di n- 2 yl}
phenyl ) et hanone "Al" "A2" CI 140N 0O'Al dNoO.----... AL
NNO -..N "A31" 143-(2,5-Dichlo rophenyl)-4, 5-d
i hydropyrazol -1-y11-2-{315- (1-nethylp iperidin-4-ylmethoxy)pyrimd
in-2-yl] phenyl). ethanone -77-.

8. Compounds according to one or more of Clalms 1-7 in which

Het  denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,

5
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazoly! or
imidazolidinyl, where the radicals may also be mono- or
disubstituted by A and/or [C(R¥,Het",
and pharmaceutically usable salts, taitomers and stereoisomers
10 thereof, including mixtures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which
Het'  denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
15 oxazolidinyl or imidazolidinyl, where the radicals may also be
mono- or disubstituted by =Q and/or A,
and pharmaceutically usable salts, tautomers and stereoicomers
thereof, including mixtures thereof in all ratios.

20 10. Compounds according to one or more of Claims 1-9 in which
R denotes Ar,
R? denotes H, A, Het, {C(R%;l.Het or O[C(RY),]Het,
R% R¥  denote H or A,
25 together also denote alkylene having 2-5 C atoms,
R* denotes H,
D denotes thiazolediyl, thiophenediyi, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
30 imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazinediyl,
pyridinediyl or pyrimidinediyl,
where the radicals may also be mano-, di- or trisubstituted
by Hal and/or A,
25 A denotes unbranched or branched alkyl having 1-86 C

atoms,



Cl ON...A.

CIN ....

--?20 *O NN NN g Th---NO

idin-I- - | -4-ylj-
3-{142-(3-(541-(2-Pyrrolidin-1-ylethyl)-1H pyrazo
pyl{'i m di( n- (2-yl }phenypacetyl]-4, 5-di hydro-111- pyrazol - 3-y1) -
benzonitrile "A6" :

10
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Ar

Het

Het!

Hal
n

-76.

denotes phenyl which Is mono-, di- or trisubstituted by Hai
and/or CN,

denotes a monocyclic saturated, unsaturated or aromatic
heteracycle having 1 to 4 N, O and/or 8 atomns, which may
be upsubstituted or mono-, di- or isubstituied by A and/or
[C(R?)]aHet',

denotes piperidinyl, pyrrolidinyl, merpholinyl, piperazinyl,
oxazolidinyl or imidazolidiny), where the radicals may also
be mono- or disubstituted by =0 and/or A

denotes F, Cl, Brorl,

denotes 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

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

No.

Structure and/or name

I.IA1 L

1 -[3-(2,5—DichIorophenyl)~4,5-dihydropyrazol~1 ~y1]-2-(3-(5-
[1-(2-pyrrolidin~1-ylethyl)-1 H-pyrazal-4-yljpyrimidin-2-y[}-
phenyliethanone

IIA2II

Cl N

Cl 0O
/N N I Nay
= o
A

I'IA3II.

1-[3-(2,5-Dichlorophenyl)—4,5-dihydropyrazol-1~yl]~2~{3-[5-
( 1-methylpiperidin-4-ylmethoxy)pyrimiclin-2—yl]pheny|}~

ethanone




143- (25- Di chl orophenyl) -4, 5-tfi hydropyrazol - 1-y1] - 243- ( 5-

met hyl - 1, 214- oxadi azol - 3- Aphenyl | et hanone
3-(1-{2-13-(5-bronmopyrimdin-2-yl)phenyl | acetyl}-4, 5-di hydr o-

1H pyrazol - 3-yCbenzonitrile

nmor phol i n- 4-yl - et hoxy) pyri m di n- 2-yl | phepyl i et hanone

143- (2, 5- Di chl or opheny1l) -4, 5-di hydr opyrazol - 1-y11-2-{345-(2- "AT

" AS" and pharmaceutically usable salts, tautoners and stereo

i somers thereof, iﬂﬁe.-l—tzdt—ﬁg%’ixtures thereof in all ratios. 2612.
éxrati e formula | accordin

Process for the prep

to Clains 1-11 and pharng

<>

t aut oners and

stereoi soners thefeof, ch NorNehe preparation
a conpound of the|fornula el 2 conpound pf
the forrmula |1 o
5
N
“AS“
\;\LC\
=
y SNy
=\ NN
3-{1 T[Z-(3~{5-[1 -(2-Pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-
pyrimidin-2-y}p henylyacetyl]-4,5-dihydro-1 H-pyrazol-3-yl3-
i benzonitrile
5 AB 1-13-(2,5-Dichlorophenyl)-4.5-d ihydropyrazol-1-yi}-2-{3-(5-
methyl-1,2,4-oxadiazol-3-yi)phe nyllethanone
A7 3-(1-{2-[3-(5~bromopyrimidin-2-yl)phenyl]acetyl}-4,5~dihydro-
_ TH-pyrazol-3-yl)benzonitrile
A8 I—[3-(2,5-Dmhlorophenyl)~4,5—dihydropyrazol-1-yl]-2—{3—[5—(2-
" morphohn-4*ylaethoxy)pyrimidin-2-yl]phenyl}e’chanone

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

25 12.  Process for the preparation of compounds of the formula | according
to Claims 1-11 and pharmaceutically usable salts, tautomers and
stereoisomers thereof, characterised in that

a)
30

for the preparation of a compound of the formula |

in which R? denotes Met,

a compound of the formula {I

35



- 78 -

radi cal ,
whi ch R2 denotes O[C(R3) 2] nfrfet,

R3I

X-R2l11,

R3 R3'" 5

79 - Is reacted with a conpound of the fornmula V HO-R2V, 5

10

15

20

25

30

35

Re R

D
O~
NP

R4

in which RY, R®, R*, R* and D have the meanings indicated In
Claim 1,

is reacted with a compound of the formula I

ar

b)
in which R? denotes O[C(R®),],Het,
a compound of the formula |V

X-R? I,
in which

R? denotes Hef and
X denotes a boronic acld radical,

for the preparation of a compound of the formula |

in which R, R® Ra', R*and D have the meanings indicated in
Ciaim 1,

inwith RI, R3, R3t, R4 and D have the meani ngs
indicated in Caiml, 10 is reacted with a conpound of the formula
15in which R2 denotes Het and Xdenotes a boronic acid
20or b)for the preparation of a conpound of the fornula I
25a cpgrpound of the fornula IV R3

in



in which R2 denotes O] C(R3) 2k, Het, or 10c)a compound of the formula
VI R1-00-CH2-CH2-Cl VI 15in which R1 has the neaning indicated in
Claiml, is reacted with hydrazine and a conpound of the fornula Vi
3R3" 20 HO 25 in which R2, R3, R31, R4 and |ID have the neani ngs
indicated in Caiml, or 30 d)a radical7g2 is converted into anot her
radical R2 by acylating or alkylating an am no group, - 80 - e)in
that they are liberated fromone of their functional derivatives by
treatment with a i.ng. or hydrpgenol ysing agent, and/or 5a base
or acid of the fo?grtﬁ\ég{mlﬁg%Sweg‘t‘@ggfith?8“61*1'@ ¥f its salts. 13.
Medi caments conprising at | east one conpound of the fornula!
according to Caim1l-11 and/ Or!sl%haE maceuti cally usable salts, tauto-
10mers and stereoi soners ther esRi ncl udi Mg mixtures thereof in all
ratios, gnd optionally excipients and/or adjuvants.

in which R? denotes O[C(R%)o].Het

or
10 ¢) a compound of the formula VI
R'-CO-CHz-CH,-Cl V]
15 in which R" has the meaning indicated in Claim 1,

Is reacted with hydrazine and a compound of the formula VI

20 R RE
Do pz
H
0 VI
R4

25
in which R R%, R®, R* and D have the meanings
indicated in Claim 1,

or
30

d) a radical R? is converted into another radical R? by acylating
ar alkylating an amino group,

35 or



14. Use of conpounds according to Claim1l-11 and pharnaceutically
usabl e salts, tautomers and stereoi soners 15 thereof, including
.mxtures thereof in all ratios, for the preparation of a nmedi canent
for the treatnment of diseases, where the disease to be treated is a
solid tunour or a tunour of the blood aggl.i mune system 20 15. Use
according to Caim14, where the solid tunour originates fromthe
group of tunours of the squanobus epithelium the bl adder, the

st omach, the kidneys, of head and neck, the oesophagus, the cervix,
25the thyroid, the)intebttihatthey hes liierated floheoky & iheir Lh@HEIASt ate, the

; - ital t i ' - h, the, |
andi of the | ung. . corvases STRAREnGHE £ EbE R atenolisiaident

solid tunour origin }es from 30 the group nonocytic | eukaem a, | ung
adenocar ci nona, sif8F%cel | | ung carci nomas, pancreatic cancer,

gl i obl asbomas and altpadr a@ﬂcﬁitﬁ‘@f@?w%ﬁ]igﬁo ﬁgﬁgﬁg]ro%%ggg gal%.ai m 14,

where the solid tunour originates fromthée gr
adenocar ci nonma, small-cell lung carcinomas, pan- -81 - creatic

cancer, glioblast eyt breast card-noma. 518. Use
according to daim 143%?20@%&@]%?&0%%9&%%5@ f Toradigd oup of
acute nyel oi d | euReeaTiliag teKiaimi t1matior ghiredeaeiafy yassib Saly Bt i

| eukaem g, and/ or i | eukaenja, 19, di canent's

conpri si ?a:% at | ea@%ﬁg&E@nﬁ%&%&?rﬁg'fr{‘}mﬂ\ge{“lmﬂf%ﬂ'@ﬁ@ilmg”t 0 one
or nore of O ai nsratios, 4k oatiedially sxdisiens epbior el yntysabl e salts and
stereoi soners thereof, including mxtures thereof in all ratios, and

at least one further nedicanent active ingredient. 1520. Set (Kkit)
consi sting of 14ephisatécpapksndy according to Claim 1-11

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

15

for the preparation of a medicament for the treatment of diseases,
- where the disease to be treated is a =olid tumour or a tumour of the
blood and immune system.

20
15.  Use according to Claim 14, where the soliel tumour originates from
the group of tumours of the Squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix
05 the thyroid, the intestine, the liver, the brain, the prostate, the uro-

, genital tract, the lymphatic system, the stomach, the larynx and/or the
lung.

16.  Use according to Claim 14, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell

iing carcinomas, pancreatic cancer, glioblastornas and breast cargi-
noma,

30

35 17. Use according to Claim 14, where the solid tumour originates from

the group of Jung adenocarcinoma, smali-cell lung carcinomas, pan-



(a) an effective anount of a conpound of the formula | according to
‘one or nore of Clains Ito 11, and/or pharnmaceutically usable salts
and stereoisoners thereof, including mxtures thereof in all

20ratios, and (b) an effective amount of a further nedi canent active

ingredi- ent. 25 30 -81-

creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

18. Use according to Claim 14, where the tumour originates from the

5
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaemia.
19.  Medicaments comprising at least one compound of the formula |
10 according to one or more of Claime 1 to 11, and/or pharmaceutically

usable salts and sterecisomers thereof, including mixtures thereof in
all ratjos, and at least one further medicament active ingredient.

15 20.  Set (kit) consisting of separate packs of
(a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 11, and/or pharmaceutically usable
salls and stereoisomers thereof, including mixtures thereof in all

tios,
00 ratios
and
(o)) an effective amount of a further medicament active ingredi-
ent,
25
30

35



