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OF THE | NVENTI ON The i nvention had the'pplect 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
relates to conmpounds and to the use of conpounds in which the
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turn nodul ate bi ochem cal pathways within the cell. Protein

phosphoryl - &t¢deaneptsesents one course by which intracellul ar
signals are propagated fromnolecule to nolecule resulting finally in
a cell dlbar response. These signal transduction cascades are highly

regul at ed an@hefgresemiviavéminn ’ates t€¢b ntik @mdt theheXiss tFRehfurimny
protei n kinases, as wel |l as phosphata- 30ses. Phosphoryl ation of
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i nfl uenced bgf'%SﬁeC%P?w § 3¢ terbe &spaf AR gempounds Terihedratipent of
bel i eved t hakjnasBUnd§ieLlisdhsg&ase WO 2009/ 143945PCT/ EP2009/ 003030 -
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activati on oln parictiaonible present ionsntiom tefetestd eotlpaundsmparterths wek of
ki nase cascades. Consequ mh|t¥1’ .CO.B%J' derabl e attenti on has been
devoted to t ﬁ%mgﬁgpa%ﬂrbyvﬁc e inhipition, 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
55 in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intraceliular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is

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

30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residues, and protein kinases have therefore been classified by
their specificity of phosphorylation site, i.e. serine/threonine kinases and
tyrosine kinases. Since phosphorylation is such a ubiquitous process

35 within cells and since cellular phenotypes are largely influenced by the

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



5sation of these proteins and conpounds that are able to nodul ate

their actiwdyobhfosa revi ew see: Wei nst ei n- Qopenhei mer @ir/&h2009/003030
Pharma. & Therap., 2000, 88, 229-279). .The role of the receptor
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i nhibition of HGF (hepatocyte growth factor)dependent Met activation
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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,
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30 The compounds of the formula | can furthermore be used for the isolation
and investigation of the activity or expression of Met kinase. in addition,
they are particularly suitable for use in diagnostic methods for diseases in
connection with unregulated or disturbed Met kinase activity.

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

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



35 disease, the patient status, etc. A therapeutic dose is typically
suf fici ent waprmbdepaply to reduce the undesired cell popsd@gp-86v/d0R0z0

the target tissue while the viability of, the patient is naintained.
The treatnment is generally WO 2009/143§h5PCT/E P2009/ 003030 - 5 -
continued until a considerable reduction has occurred, for exanple an
at | east about 50% reduction in the cell burden, and nmay be conti nued
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assay systens are avail- 30able. In scintillation proximty assay
(Sorg et al., J. of Bionolecular Screen- ing, 2002, 7, 11-19) and
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The susceptibility of a particular celi 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. In 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
35 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

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



- 6 - technologies are suitable as assay nethods (Sills et al., J. of
Bi onol ecul w0 Boy/esasng, 2002, 191-214). O her non-radi ogctisrosldoSB3o0
assay net hods use specific phospho anti -- 5 bodi es (phospho-ABs). The
phospho- AB bi nds only the phosphoryl ated substrate. This binding can
be detected by chem | um nescence using a second peroxi dase-conj ugat ed
anti-sheep anti body (Ross et al., 2002, Biochem J.). 10There are

nmany di seasesoatiswed ahifich vordidslabrorddatction hat cvelitrat afor pahipieta-at
tion and cel optosis). . The conditions of interest include,
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there is proI| er at m gration of snoot %Ie cells
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20di sease after grafting, vein graft stenosis astona I C
prost heti c r §stsdrmsi devalemeautEhbde afddsls angicoiel amtymsr fcgteaaanmple cell

I t d.the i PRI OR O h d

Do oms  bou bR T RS S S 9561 S e,
4, 5- di HPdr opy{REM 86trhAS &ﬁ@aawa% REBMAS GvIRits £ Qtsetﬂnéd!gé{’@ 2001,
03/ 079973 A2. SUI\/I\/ARY THE | NVENTI ON The invention rel ates to

conmpounds of 20hé047Mika For thodetworinaBosPeTtdErP2tgsysio3086ignal trank3
R 5 2 | nd\tﬁ\@t'ic():nhcascade interacting compounds can be utilised in order to modu-
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
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this
application.

20
Measurement of the kinase activity is a technigue 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-Gonzalez, 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)



Rldenotes Ar or Het, R2denotes H, A Hal, OR3, N(R3)2, N=CR3N(R3)2,
SR3, NO2, GN20000R845 CON(R3) 2, NR3COA, NR3S02A, SO2N( R3)t;1/5200%/008930
Het, -[C(R3)2]N(R3)2, -[C(R3)2]11-let, QI C(R3)2]N(R3)2,
O[C(R3)2],iklet, SIC(R3)2]N(R3)2, S[ 2] " Het ,

-NR3[C(R3) 2] -, N(R3) 2, -NR3[ C(R3)21nHet, NHCON( R3) 2,

NHCONH[ C( R3) 2] , N(R3) 2, NHCONH C( R3) 2] Het, 15NHCJ C( R3) 2] N( R3) 2,

NHCT C( R3) 2] Iédﬁtnol@’iblé BRS duitable as assay@@iﬁ%ﬁﬂgﬁ%%kﬁ( R3) & Biomolecular
CONR3[ C(R3) 2] -kl et,” COHet or COA, R3, R3'denote Hor A together also
denote al kyl #0902, 5 %0-23t4ns, 20R4denotes H, A or Hal, denotes

a five- or six-nembered unsaturated or aromatic het erocycle having 1
to 3 N, 0 an@tber sortatisaciive chiSfagstry methads usaisperific phospho-adii- or

2l Kyl Ravi no oot b @PaeBEARs) Y Broud R Recfioi DA Sandhdael

OH, F, d andlbstri&e, dezsunamgrcmeshemee@bybmwmh%;@ém&emdos
r epl aced by 0, NH S, SO SO2 and/or CH=CH groups, 30cyclic al kyl

havi ng 3-7 csa%mﬁ%pemw‘éwwﬁwantwmm@mtmdmmmal 8803 of

WhIChIS uns N tuted or nono-, di- or trisubstituted by
B%ﬁgf)”é )SRS NCJZ, CN, COOR3, CO\I(R3)2, NR3COA, NR3S02A,

SOZN( R3)2 35and/or 5(0),,A WO 2009/ 143945PCT/ EP2009/ 003030 - 8 -

Het dendbes agglléno- bi - o tricyclic saturated, unsaturated or aro-

mati c het er od VErR ARy Cisqases %Soé'aé?ﬁj)""(bth derggation phreltiampraltera-

SR N, o oA dedh T Sp bR BR (ostish¥easins R, bR *
CC):O HeRg |) ) Ethe P;}t [r@(tmlczjihél(fﬂmvﬁgg['gh&ﬁﬁﬂjpolmd%abpoﬁi&l@mﬁ%ﬁ IN(EBtich are
Nl[-lg(CD[ C(R3) 2f %@?%@f %hﬂﬁ% ﬂﬁy@ ifmc%c% rm%mm BEtgyepigifaration
10000NHBC( mbﬁ&%ﬁﬁ?}@nom&ﬁﬁ%g&le lf:leﬁé éndﬁp ifirhma ce%to‘tﬁe

=NH, =NA and/or =0 (carbonyl oxygen) enotes a nonocyclic
sat ur at ed hetrdinoyayes dfa/vee@ejl, reaulﬂngllramzﬁtmteﬂ b achBowwhiozighrtagt bes-
mono- or di Sgle)lstfo'rteu:}a%jple 'tAF‘le case of necintimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
20 disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

PRIOR ART

25 : L -
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



1504, Hal and/or =0 (carbonyl oxygen), Hal denotes F, C, Br or |
denot es 0, wlo syovR439@enotes 1, 2, 3 or 4, 20and phar naceuidaédoNo003030
usabl e salts, tautoners and stereoisonenf t hereof, including m xtures
thereof in all ratios, Compounds of the Tornmula | are also taken to
mean the hydrates and sol vates of these conpounds, furthernore
pharmaceutical ly usabl e derivatives. 25 The invention also relates to
the optically active forns (stereoisoggrshy the enantioners, the
racemates, the diastereomers and_the hydrates andysol vates of these
compounds. Sol vates of the conppunds ar &/t aken-0 meBA 30adducti ons
of inert solvent nolecules o 1 helNg hich formpw ng to
their nutual attractive fofRde. Si'vates are gy exanpl e, nono- or

di hydrat es or al cohol ates. Pharmaceuti®©al |y u%ab derivatives are
taken tho nean, for exanple, the salts of the conﬁghnds according to
the inventiom, gl so so-called pro- 35 drug conpounds. WO
2009/143945PCI/EP2009/003030 - 9 - Prodrug derivatives are taken to
mean conpounds of thdehotasuhaod Hehi ch have been nodified by nmeans of,

f l e, 2l kyl I , | J ti d whi ch
are rapidy & caved FRIPIS HrBanbil o NGy in NRETSBH Roet Ptie. Hbipabinds
according to the invedRA. Cémﬁé)gfiNﬁnglﬁlNﬁ%@Q%;ﬂ@@? zls’%(mrln),(,mer

derivatipves of the corrpounds3 accor3d| ng tg the 1 nvention,
described, for exanpHel, {GRMLNER)PHA(R LB, BIC(BT)1.NIBS), 10The

ex;}pr ession "effecti V6[@@“5%#@9%’EBEF?%]W(‘”R%'T%{B‘(R%Z]Hﬁe{md‘ cament or
-NRIC(R*2]:N(R*2, -NRC(R®),]sHet, NHCON(R®),,
NHCONH[C(R?)2]:N(R%)2, NHCONH[C(R?),].Het,
15 NHCO[C(R*)2]:N(R®)2, NHCO[C(R®),],Het, CON(R®),,
CONR[C(R%)],N(R%)2, CONRI[C(R®.],Het, COHet or COA,
R® R®  denote HorA,

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 alky! 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, S, 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?,
NO,, CN, COOR? CON(R®),, NR*COA, NR?*S0,A, SON(R?),
35 and/or S{O)mA,



of a pharmaceutical active ingredient which causes in a tissue,

system aniygdoe9iszpssman a bi ol ogi cal or nedical responsq:-dml%owqﬁ)soso
sought or desired, for exanple, by a re%iarcher or phyS|C|an 151

addition, the expression "therapeuticall% effective anmount” denot es
an anmount whi ch, conpared with a correspondi ng subject who has not
received this anmount, has the foll ow ng consequence: | mpr oved

treatment, heghing, Héﬁ&%%ta' Rldrer, lbmrgg&ﬁ@ébtef @dd'rﬁ‘&ﬁﬁ%ted or aro-

syn20drone, condition, conplalnt, disor ts or also
the reduction in thenmmahﬁiercm;ﬁ/cla rtivirecn $ dio 4Nl aniddor Bratolins pweh. m@ke

t "th ticall ffect] t h t
wni ch are offective PBRTSHERUHEAG RO Raloipy SRUPOHTER oY HL Ao .
25The invention al soN(RP)gthHrQog h@NUQ@@ﬁ? TCaNRES, RR3ECDR, aefmynls

of thesfornula I, for exan%e m Xt ures of tvvo di'asfereongers, for
exanpl e in the rati oSONRD2S(Q)#, GOHeth:Bet' ICIR)NIBY20r 1: 1000.

compounds. 30 The | niei 1 el AR FbNRD2c Rt b 9. THE ARl a

and salts thereof anqsuH@N(R?)Qcmﬁgdgrcmﬁg%w(gdgrﬁH(}Ujogﬁ& fhds
of the fornmula | accord rmaceutically

usabl e salts, taut onﬁ”‘!ﬁ@h@ﬁ@ﬁ%ﬂdﬁ@ﬁ énr?ﬁﬂ@QN’fﬁﬁé J2lnblgds act eri sed in
Lt naror, he P ePRCEts 3 SAmOToRk LRSS RO EdHER, MG
9f~§ the formula Il R3CREA, =S, =NH, =NA and/or =0 (carbonyl oxygen),
o Het' denotes a monocyclic saturated heterocycle having 1 to 2 N
and/or O atoms, which may be mono- or disubstituted by A, OA,
15 OH, Hal and/or =0 (carbonyl oxygen),

Hal denotes F, CI, Bror |,

m denotes 0, 1 or 2,

n denotes 1, 2, 3 or 4,

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

20
including mixtures thereof in ali ratios,

Compounds of the formula | are also taken to mean the hydrates and solvates
of these compounds, furthermore pharmaceutically usable derivatives.
25
The invention also relates to the optically active forms (sterecisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. 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.



in which RL, R3, R3, R4 and D have the neanings indicated in daim

1, is reacweows/14394 conpound of the fornula 111 X-R2l I IpcT/EP2089/00B03R2
denotes Het and Xdenotes a boronic acidgadical, O b) for the
preparation of a conmpound of the formula |I in which R2 denotes

O[ C(R3) 2] nHet, a conpound of the fornmula IV 30R3 R3" WO
2009/ 143945PCT/ EP2009/ 003030 - 1 1 - in which Rl, R3, R3', R4 and D

have t he nmeaRrogrsigidetivativeslaiantakeaittirean sompaahes oMHaformeuppatth of
the formula V5 HOR2 in which R2 denotes O[ C(R3) 2] Het, 10 or c)a
conpound of DR¥E PEERINadijed Ry reesng-pt. dppexgmpie, Akylpi 2¢v! RIOYREs stgars

meani ng i ndi gapRehAdbtde@ dRdlwhich 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, 61-67 (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-
drome, condition, complaint, disorder or side effects or also the reduction

20 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 1, 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
stereocisomers thereof, characterised in that

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

in which R? denotes Het,



is reacted with hydrazine and a conpound of the fornula VI 3R3' 2

in which R&odge1438i5, R4 and D have the neani ngs i ndi catpeg;dploed@eiedh M
1, O 35d)a radical R2 is converted |nt,?0anot her radical R2 by
acylating or alkylating an am no group,

2009/ 143945PCT/ EP2009/ 003030 - 12 - or e)l n that they are |liberated
fromone of their functional derivatives by Streatnent with a

sol vol ysi ng or hyeaarRneldysitRE fégRMk.11 and/ or a base or acid of the
formula! is converted into one of its salts. 10Above and bel ow, the
radicals D, Rl, R2, R3, Fel and R4 have the neanings indicated for
the formula!, unless expressly st eqﬁpt herwi se. A denotes al kyl, is
unbranched (linear) or branched, 'and,has 1, 2, 3, 4, 5, 156, 7, 8, 9

or 10 C atons. A preferabl y/déqot es u?BhernDre et hyl ,
propyl 5 i sopropyl, butyl ,/i@l;sp@ or tert-butyl,
furthernore al so pentyR]“1- "\~ © P put yl, 1, 1”, 1,2- or
2, 2-di net hyl propyl, 1-ethylpropyl,phexy

; , 2-, 3- or

4-methyl pentyl, 1,1-, 1,2-, 1,3- ,°2,2- , 2,8 or

203, 3-di net hyl butyl, 1- or 2-ethyl butyI 1- et hyl - 1- met hyl pr opyl ,
1-ethyl-2- nethyl propyl, 1,1,2- or 1,2, 2 trimet hyl propyl, further

preferably, for exﬁmhl%r Fi‘r 'Rf3' par R”%hﬁltb haOeYi?é Mwe%rr%dqul:l%'té/d in
preferaply denotes al kyl having 1, 2, 3, 4,

preferably methyl, Cktitwyl,, propyl, |sopropyl butyI |sobutyl
sec- butyl,

is reacted with a compound of the formula I
15 X-R? 1,
in which
R? denotes Het and
20 X  denotes a boronic acid radical,

or

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

25 in which R? denotes O[C(R%);].Het,
a compound of the formula IV
30 pa RS
D~on
R /QPN W
O R4

35



25tert-butyl, pentyl, hexyl, trifluoronethyl, pentafluoroethyl or
1,1, 1-trifdeoheyiabflyl . Cyclic al kyl (cycl oal kyl) pref erP@L}W,zg@y@,@gﬂg@
cycl opropyl, cyclobutyl, cylopentyl, ﬂ)ohexyl or cycl oheptyl. R1
pref erably denotes Ar. R preferably denofes H, A, Het, [C(R3)2] 1Het
or O[]C(R3)21nHet. R4 preferably denotes H.

2009/ 143945PCT/ EP2009/ 003030 - 13 - Ar denot es for exanpl e, phenyl,
o-, m or p-tolyl, qivhch‘Rioﬁe’pR@tﬁyﬁﬂaqj'}ﬁ%ve?nebwf@alnﬂ{ ﬁh@fﬁ%?é’d phenyl,
o-, m or p-isopropyl pheny o-, m or p-tert uty-gpeny, o-, m
or p-hydroxyphenyl Claoam,1,m or p-nitrophenyl, o-, m or p-am nophenyl,
o-, m or p-(Nnethylam no)phenyl, o-, m or

p- (N-rnet hyl am nocar bonyl ) phenyl ,0-, m or p-acetam dophenyl, o-, m
or p-met hoxygheawed With areon%o@meéméwehﬁuwv o-, m or

p- et hogycar bonyl phenyl, o-, 'mor p-(N, N-di nethyl am no) phenyl, o-, m
or p-(N, N-di net hyl am nocar bonyl) phenyl, o-, m or

p- (N- et hyl am no) phenyl, o-, HBer (N, N-c#let hyl am no) - 10phenyl, o-,
m or p-fluorophenyl, o-, m or br onophenyl, o-, m or p-

chl orophenyl, o-, m or p-(net hylsulfonam do)phenyl o-, m or

p- (et hyl sul fonyI ) phenyl, o-, m or t hyl sul fanyl phenyl 0o-, m or
p- cyanophenyl, o-, ;!)Wrwh%hﬂ) M@&@dﬁéﬁ%ﬁ Het,, m or

p- met hegycar bonyI phenyl o-, m or 15p-arni nosul fonyl phenyl, further
preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5- difluorophenyl, 2, 3-,
27 4 2,5-, @ 6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-,
3, 4- or 3, 5-di bronophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3, 4-

di met hoxyphenyl, 3-nitro-4-chl orophenyl 3-anm no 4 chloro-,

2- am no- 3- chy oro- -am no-5-chl oro- or

2- am no- 6-ch oropher(fépﬁjgijg@ét I o-4- di met hyl am no- or 3-nitro 4
N, N- di gt hyl am nophenyl, 2, 3- di am nophenyl 2,3,4-, 2,3,5-, 2,3,6-,
2,4,6- or 3,4,5-trichl orophqeréy - tr| rret hoxyphenyl

2-hydr oxy- 3, 5-di chl or ophenfl Can H '3, 6-

di chl or o- 4- am nophenyl , 4-fl uoro 3-chl or ophenyl ,
2-fluoro-4-bronmophenyl, 252,5-difl uoro-4-bronmophenyl,

3- br onp- 6- et hoxy pinemlyich RE-tedd iean6anieghndicatguhiardibim 1,

3-chl oro- 4- acet am dophenyl, 3-fl uoro-4-net hoxyphenyl,

3-am ngQIG met hyl phenyl, 3-chl oro-4-acetam dophenyl or 2, 5-dinethyl-4-

chl or ophenyl; t v mhlch i's
unsubsti t ut elg %rgc{r%gn\g?ﬁ hytﬁf&zg{e‘ %??éﬁ)oﬁ@u?ﬁe e szgT'E%ﬁg/ or ON.

R® RY
D

25 HO VI

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,



WO 2009/ 143945PCT/ EP2009/ 003030 - 14 - 4- or 5-isothiazolyl, 2-, 3-
or 4-pyri dwlo208143¢ks, 5- or 6-pyrimidinyl, furthernore @E@fr@&ﬁi@}oﬂsoso
1,2,3-triazol-1-, -4- or -5-yl, 1,2, 4-t azol 1-, -3- or -y 1- or
5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-y¥, 1,2, 4-oxadi azol - 3- “or
-5-yl, 1,3,4- thiadiazol-2- or -5-yl, 1, 2,4-thi adi azol - 3- or -5-yl,
1, 2, 3-thi adi azol -4- or -5-yl, 5 3- or 4-pyridazinyl, pyrazinyl, 1-,
2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso- indolyl, indazolyl, 1-,
2-, 4- or 5-benzimdazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5-, 6r or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-

benzi soxazolyl, 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or
7- benzrsothlazolyl 4-, 5-, 106- or 7-benz-2,1, 3- oxadlazolyl 2-, 3-,
4-, 5-, 6-, & or ﬁ-tqat’rli@lyﬁre liberatgd from onaoftlﬁerrfmctronal derlvatrves by

8- 1 soqgfi nol Yi{reanentdn \ 6-, 7-
o 8- qui nazol T agleTan s Ry o yfpBeRags B gert -, - o

8- 2H- benzo- 1, 4- oxazi nyl, further preferably 1 3- benzodr oxol 5-yl,

1, 4- benzodi ORBHOB - yl, 152 1, 3-benzot hi adi azol -4- or -5-yl,

2,1, 3-benzox ran he het.er ocycl i c

r adr cals mygeﬁﬁgé%ﬂ a%'%%’ﬁrh&dflf’ﬁﬁgfaq ’alclf:5 'ig%‘? 5&8#&?&3’ tr té‘;spectr ve of
further substitutions, Het, Het| and Het2 can thus al so 20 denot e,
for exappl e, 23d|ero 2- -4- (pr ; 5-furyl, 2,5-dihydro-2-,
-3-, -4- or Abeye N Wéﬁ?dﬁ@iﬂéls BrRILAUR R 1ar31 B m@eéhﬁme;ﬁnmgs
tg} E);lwglr;)l ZInSR%t%ﬁporgﬁe %Wrul i &n@g@lé%%s%g/ sta othén:in '1_ o
3-pyrrolidinyl, tetrahydro 1-, -2- or -4- |mdazol yI 2,3- di hydro 1-

A ﬁ'ydr o-A dencigs gmrgfafsgt:ar\{br&nt o4 dytearhonbianghed 5%%5 13845, °
-3-, - ? Prs -PoPYh 'Cd%ﬂoms_l.é p%rfe a% y &’én&e?'nﬁ@hxp 'Whemﬁre e%ﬁyf,or

4- nDrphollny tétrahydro

1, 3- di oxan- Zpropymscm'ropﬁ Pltyl, hm&ahyldsec—butyl oB{erDbuty# fpythedaariena'lbo
hexahydro-l or, 30 3- era i nyl,
1,2, 3, 44etrafh‘§‘/6%" 122- Oign?ﬁhﬁﬁuy 5] 1 2 ?f 20% dingethyiPreR ) eyt
1,2,3,4-tetr L 12- 2= 33. 71 r qu ly! ,
2.2 3 S L ey 12 g metﬁ?fpeaaﬁz%u 3 A et
preferably 23,§-¢rmerﬁWIeuWU|1e>oyrﬂaehhylbut)B ﬂemrmlﬁytrerﬂedpr@pypheemyl -2-

5.4 (ai 11| uor ORINCERE: by Pbhars T S ST Ryt SRR (7l sor G2y

( 2- oxomeplay trEmeesrasyphenyl or al so
i hydro-2H-1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably

3-
4-d

3- WD 2008 /VenspasiPTHFRzeEIA0y3EROtes akyl haying dr abam:oﬁ ar @yl |
3-d

3-

: i hydro- 0 di ro- 2-.0X0- in

' 3-di %%dr s ?%'%%'V Sy [}gfga‘i"ﬁ%fr et Q@V(}r’so >§ sec-butyl,

i hydrobenzi weridazgl, bbntyl Rex@i, iyiflistoRdehg, p@nt@ﬂgoﬂeefﬁhﬂldde alLtfiflgb®-or
52- oxo- 2, 3-di hydrobenzr n dazol yl. Het particularly preferably denotes

a m)nocycl i €%t urat ed, unsaturated or

2
3
2,
2
2
di

Cyclic alky! (cycloalkyl) preferably denotes cyclopropyl, cyclobutyl, cylo-
pentyl, cyclohexyl or cycloheptyl.
30
R’ preferably denotes Ar.
R? preferably denotes H, A, Het, {C(R%),]sHet or O[C(R®),],Het.
R* preferably denotes H.

35



aromatic heterocycle having 1 to 4 N, 0 and/or S atons, which may be

unsubsti t uyees14884R0-, di- or trisubstituted by A and/ e&T/EP2009/003030
[C(R3)21, -, Hetl 10 Het very particul a{:be preferably denotes

pi peri di nyl, pyr'rol i di nyl, norpholinyl’, *pi perazinyl, oxazolidinyl,
pyrazolyl, pyridinyl, pyrimdinyl, furyl, thienyl, oxazolyl,
oxadi azolyl, im dazolyl, pyrrolyl, isoxazolyl or imdazolidinyl,

where the raf} aghstebSmex@hifle MShdMNQy-, BF FipStoRtoL Hi-ast duthiisesyRr
[C(R3)2]-kletl . Heti preferably déenotes piperidinyl, pyrrolidinyl,
nor phol i nyl , opinpesazipnypylplsrat.od-i di-ryIp-isoprapyihesivi, di-nii- or wHereb e
radicals may_al sqQ be nono- or 20di substituted by = Lor_A

I rrespectiveP3F" qu?’t’ O RIB O e O'D”Heq{d?'gﬁfOp?'gﬁpngér%T g

thi azol edi yl p_drhinepRenadby Im- éiis-amdhthyldpinbRireyy lo-, W@ZPL(wméthyl—
i soxazgl edi yl, oxadi azol ediyl, pyrazol édiyl, im dazol ediyl,

t hi adi azol edayiinogsybomdydhesyl. g, Mppr BAGEIMNHOPhEBRl oF dPneEPyTelhioXy-
A nedi ; . Frart
P71 subst ¢ ut BB Sl 6O BhERoE s dor BS oshio v, o-gin-

but also I, pepi(NcNIdmkshyrrahen sty fo-0m-Gr.p-80 NFiinmstbatrtinederbonyl)-
i nvention, all radicals which occur nore than once nay be jdenti cal
or differentPhend, oame erRENSAEANIIPBARYlafot el PANN-S5HPYaRtR st

Lhe TNV 2 LR BYe 51 O BREs L1l of Bk byAplyEan ngE Bl o

occur in var r eoi SONer | e formu hcom 35 passes
al-| these focherophady? Il 43 pAGREhY EFROOMRRIOBENY, d-6 m- gkqetmdihydy v,
the invention relates, in particular, t thlehco o_undms rOf tge formil a
| in which aEUilf‘é'%)tph@ﬁéi‘Gf’ her E?ﬂ“%‘thﬂ%‘ﬁc@a}’g ﬁ%gPBn@ of" Rf¥ 'b?@?eé}w'ed
T endad byoe L P Rl PR PO 1 bR AbofeIcy, P
the forg 5 p-aminosulfonylphenyl, further preferably 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-
diflucrophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-,
2.5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- 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-trichloropheny!, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
dichloro-4-aminophenyl, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,

25 2 ,5-difluoro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-8-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyi,
3-amino-B8-methylphenyl, 3-chioro-4-acetamidophenyl or 2,5-dimethyl-4-

chiorophenyl.

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,
35

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-,



mula | and in which the radicals not designated in greater detail
have the npanomgi4kexdi cated for the formula |, but in whechePmos003030

| adenotes Ar; 10 in | bR2denotes H, A, l\,_\ﬁ‘f -[C(R3) 2] Het or
O[C(R3)2]-,Het; in |cArdenotes phenyl ch is nono-, di- or
trisubstituted by Hal 15and/or CN; in |IdAdenotes unbranched or
branched al kyl having 1-6 C atons; in | eR4denotes H, 20 in |fDdenotes

thi azol edi yl 4. él‘“F)-‘iﬁQﬂﬁl@QQlﬂ/V'% i%radlﬁyb{diyl Pyrtlf-oi*o-e@d &Fynmldlny! further-
oxazol edi yl, isoxazol ediyl, oxadi azol edi yl', pyrazo

i m dazol edi ynnor@ nr@‘areénixone’hwmazwm da i nedl, y‘ll 2 4|3Tj7|ﬂé(25r%ecﬁwr 5-yl, 1-

e L Ll

mDnocycl I c Sﬂiﬁatiléicﬂdz a#nSak, ur, atethisdiass @veiri-6-yihet, zr:aowadl@z&awmgséﬂto
4 N, O5and/or S atons, which may be unsubstltut ed or nono-, di- or

trisubstitutddobgPxrigaeEngs py@(zmd o, 2. Ret 4 535851 9 1-HdoMdetrdtreiso-
di nyl hol |
B'yfg;gl |y|ny p.ynp}s (}f q}l{jﬁ'id?gj(ir m@g{ Igycﬁ 5{%&@8@%&@?”% 40%3701 b Of Bhyyo-

2009/ 143945PgirazbR0 @9/ #0303 or ﬂ:%eﬂz@m@li y3-, 4Q>€ad6a¢zr07ylbenzisoxazolyl,
I m dazol yl , Byrrol yl, isoxazolyl or imdazoljdi

|, where t
radi cal s” may2aldso® 8- Rbhdegethipgelys 2r.tdit Bd %@r%y%?féﬂliﬁﬂgzom 4-, 5-,
[ A(R3) 2pnHet g or‘ 7 be‘n'Z'eé 1 3008 APS! 1 Y ls., @Y7L 8 bty 1-, 3-, 4-

nnrphollnyl peraz

N 5 6 , 7-or 8 |soquinoly!, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or

j 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,

15 2,1,3-benzothiadiazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-y! or dibenzo-

furanyl.
The heterocyclic radicals may also 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-yl, 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 -§-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-yl, 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-, -5-, -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-ethylenedioxyphenyi, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)phenyl, 2,3-dihydro-

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

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



oxazolidinyl or imdazolidinyl, where the radicals nay al so be nono-

or di substylHesRyss=0 and/or A; 10in |jRldenotes Ar, Rg,@qytq,tzﬁ}@mbg%@
Het, -[C(R3)2111Het or O[ C(R3)2bHet, R3,_ Radenote H or A, together

al so denot e al kyl ene having 2-5 C aton’BJI R4 15denotes H, denotes
t hi azol edi yl, thiophenediyl, furandiyl, pyrrolediyl, oxazolediyl,
isoxazolediyl oxadiazolediyl pyrazolediyl I m dazol edi yl,

by m a0l b PeRELR0 LA R by BUUENBREb o

th ri SUbSEL [ % utC qdlnbyolrwzlgﬁ",\?gjlbydrébemm&ﬁ mobomm-ldéﬂdjdmbénmahelgﬂ &l &yl
avin enot es en c

LT subst ¢ ut BRVEPHETAAZBI. in ORI 20 b BV OIIIAe 05t oo
unsaturated o @fvg'ﬁﬁ%h%%oben midazolyté!' c heterocycle having 1 to 4 N, O

and/ or 5S atoms e unsubsti t ut ed or nmono-, di- or
trisubstituted by A and/or [C(R3)2],-,Het I, Hetidenotes piperidinyl,

SURIELTI S S S VN AT

by =0 and/ or afymsfc heleisARICRating 4 to PN, O ahd/cH &SR, Which maydie 4,
unsubstituted or mono-, di- or trisubstituted by A and/or [C(R®),],Het'.

10
Het very particularly preferably denotes piperidinyl, pyrrolidiny!, morpholinyl,
piperazinyl, oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl, oxazolyl,
oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or imidazolidinyl, where the radicals

15 may also be mono- or disubstituted by A and/or [C(R®)z].Het".

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, pyrazinediyi,
25 pyridinediyl 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 Cl.

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 cne or more chiral centres and
- can therefore occur in various stereoisomeric forms. The formula | encom-

passes all these forms.



WO 2009/ 143945PCT/ EP2009/ 003030 - 18 - and pharmaceutically usable
salts, tauwomeisisasd stereoi soners thereof, including mpgrwresono3oso
thereof in all ratios. The conpounds of éhe formula | and al so the
starting materials for their preparati‘o% are, in addition, prepared
by met hods known per se, as described in the literature (for exanple
in the standard works, such as Houben-Wyl, Methoden der organi schen
Chem e [ Met hadso@findl, aR8iivveHiEheBla%d Yih pakRU; foHheEonYeslis of the
Stuttgart), to be precise under reaction conditions which are known
and sui t abl cforenia hin which atdesationesof the saghiacitalone oRsdd the peigred

variants kno S. i C ' | il
T5' Compounds! B TARAAL 0 B EPERRY 4Bhg ot PaBlBRHGS oithi e,
a conpound oéxpraesé®byha fdllowhd Bub-femnmasns tof], whizhf eonfolna td tree for-
reactibn is carried out under conditions as are _known to the person

skilled in tRelafandsn whichthgradicalichotsiesionated imetaaier dotap banadhes
the formul aerdéanﬂ{bginhldatéd ?orgﬁgiéﬁﬁed%lﬁ Bl YR wHién t hey are novel,

however, they Can be prepare Known per se. In the
conpounds of the formula Ill1, X preferably denotes Ho P- } HOO 0\
B- 30
inla R denotes Ar,
10
N inib R? denotes H, A, Het, -[C(R*)].Het or O[C(R®)2].Het;
inlc Ar denotes phenyl which is mono-, di- or frisubstituted by Hal
15 and/or CN;
inld A denotes unbranched or branched alkyl having 1-6 C atoms;
inle R* denotes H;
20
in if D denoctes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,

imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazinediyl,
25 pyridinediyl or pyrimidinediyl,

where the radicals may alsc 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®)z]Het';

35 . o . . : .

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



The reaction is carried out under standard conditions of a Suzuki
coupl i ng. Wepesndisngsson t he conditions used, the reacti ORCTIEFRINS03030
between a few mnutes and 14 days, the jeaction tenperature is

bet ween about -30 and 140, normally between 0 and 100, in particular
bet ween about 60 and 35about 90. WD 2009/ 143945PCT/ E P2009/ 003030 -
19 - Suitable inert solvents are, for exanple, hydrocarbons, such as
hexane, petrol eum ether, beazenrs oteliamng hiddysleneyrrell, sdxaabidor
hydr ocar bons, such as trichloroethyl ene, 1, 2-di chl oroet hane, carbon
tetrachl oride, chlorof or miBtidaraiiiny.oMeeredhe radicatsHoRg alse o mano- or

met hanol , et hanol, isopropa: I - ol or
tert-butanol; ethers, Eucﬁ(ﬂg@?%ﬁlé'{eﬁy%fé%?@?&[&(Ez)gfsb%gw et her,

tetrahydrofuran (THF) or di oxane; glycol ethers, such as ethyl ene

gl ycol Snononet hyl or ,nmonoet hyl ether, ethylene glycol dinmet h?ﬁ)l et .her
(di glyme); k@tlbnestebuch adennies srerginb UKy dRPwbelingy, pipesazinyl,
10acet am de, di net hyl acet an or. di et 1 ] ( qinl [t gl
such as acetonitrile; sul ]?%%(I g@hyg%rgﬁ&gés&%@m@ylﬁ@rg&%é?|g§|sEr‘i[w)"@/gga;rso
carbon disul fide; carboxylbenmicd®r dimubistinged by @ aadiad Ar aceti c
acid; nitro conmpounds, such as nitronethane or nitrobenzene; esters,
such as ethyl ace- 15tate, or m xtures of the said sol vents.
Particubar p;ranere te is gtijé/r%"{e§9gdi nmet hoxyet hane. Conpounds of the
formula | can furthernore preferably be obtajned by react3i n?_la
conpound of the foRAul a | \denates &, do s Hic (R Iiet droPia(RI)MHeL0The
starting conpounds_ef_ihe forn[*ul e |V and V are generally known. |f
t hey are novel, ho r, t %@P Ezﬂ?%é" prepared by net hods known per
se. Depending on the condi{pgafterideddehdie dRAEHE PBYIGNESIG alsthyeen a
few m nutes and 14 gays, the reaction tenperature i s between about
-30 ang5140, nor- B5nal |y ¢enateed,00 and 1000, in particul ar between

about 60 and about ~90. Suitabl.e inert, solvent [ e -
hydr ocar bons, suchDas hexaﬂ%’?onﬁﬁtﬂ?'gf%ﬁﬁ{y ttﬁ'é)P?'eﬁgﬁ'é’lefr“u@{an?ﬁ[@r’i@%@y[’
xyl ene; chlorinated hydrocgrdy@nsdiylsi¢oRazsletiivl, dxaaleldti epgazolediyl,
1, 2-di chl or oet hane, carbon tet rac¥1_l oride, chloroformor di- .

30chl or onet hane; al cohol s, ingdazpladiyhdhingpgrledit hayisiazineshfs Byasse:

n- propanol , n-butanol or tgrt- Y . h as diethyl ether,
di i soppgpyl ether, tetrahy%’%ft}gﬂgﬁg@?ﬁgﬁbgﬁ%mE%‘?(@tﬂe; gl ycol ethers,
such as et hyl ene ghwyeadt thmaidad mdy aiso benmehdy di-edriasubstithigdaneHal
gl ycol dinmethyl ether (diglynme); ketones, such as acetone or

but anone; ami des, such as a¢&Phfii de, di met hyl acet ani de 35 or

di met hyl formam de ADVF); njsbkdk€SnbRiiithedordSiaheRbd hikyPhasHgfraxictes,

such as

1 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 frisubstituted by A
and/or [C(R%);].Het',
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
Hal denotes F, C|, Brori,

n denotes 1, 2, 3 or 4:

35



di met hyl sul f oxi de (DVb0); carbon disul fide; carboxylic acids, such
as form c whRoadH944543945PCT/ EP2009/ 003030 - 20 - acid @eTaAPeine®03030
acid; nitro conpounds, such as nitronmethane or nitrobenzene; esters,
such as ethyl acetate, or mxtures of the said solvents. THF is
particularly preferred. 5 Conpounds of the formula |I can furthernore
preferably be obtained by reacting a conmpound of the formula VI with
a conpound of the fornmula VII. The starting conpounds of the fornul ae
VI and VIl1 are generally known. If 10they are novel, however, the
can be prepaaed pbwmecﬁdmflkmleahlqmitSsmut@@@émahfﬂlg’f&)’ﬁotsﬁmaféﬁf@ﬁlﬁpgns
used, the reaci%{)n t| bet%een a ew m nutes and 14 days, the
reaction ten‘&é’ 'EHB“%‘EF%?\% gﬁgﬂ? '0330 and 1400, normally between
00 and 100, in particular between about 600 and about 90. 15 Suitable
inert solvents are, for exanple hydr ocar bons, such as hexane,

pet r ol eum et hBe comnuads, oftae fesiveuial aﬁﬁl%mtha:ﬁﬂadmgmaé%nals for'their

et ach ori abSrApsThels i SpOGRE PorBRE hinte Lt BRE I, o5S "

met hanol , et aseibed iRARE ORRARIre (Tor REXARDSIN tha- sidhaael works, such as
tert-but anol et hers, such as diethyl ether, dllsoﬂ?\geog Q?:Et her,
8

tetra- 20 hyHeebanaieyiriMathedendskaranigphpadihamice of S¥ganic
ethyl eng gly
i ot i’ ot e e IRofY, ST TR E e i e o B Blo e s Riaction
am des, suchcasditions amidtearedirmeihyhdcaitaiblieder e shideeagtidner beerdae
(DMF); nitriles, such as acetonitrile; sul foxu?1 such as 25d|d(;r$th
sul f oxi de (Dﬁ/ﬁ@) e grRdsdieTaicd YRfIRRES KowmhBRY $¢ which i€ N BRNIRNGL PG
acid or acetjf,R¢kshgdlyiiro conpounds, such as nitronethane or
ni t robenzene,; %sters such as ethyl acetate, or m xtures of the said
solventg. 30 It is furthernnre possible to convert a conpound of the
formJIa I |nh([()) anot her ¢ rmula | vertlna

AP o

r adi cal R et (R0 Bl Asah e ey g

groups 1o anm:sRpgtAHRS tid Rfrnﬁ)fé‘”iﬁb@q Q%oﬁ%ﬁ&ﬂﬁé‘ﬁhb%rrﬁﬂlaﬁﬂney ni ckel
or Pd/carbon in an inert solvent, such as nmethanol or ethanol) . WD

2009/ 143945PTnEERA0HYY B03036d ounmndemndatmm@ara krewaie He gesepsskilled
can be acyl ate copvent.i on manner using an acid chloride or
anhydr i,ge or‘bﬁﬁ?@%ﬁﬁ&*SHFﬂﬁ ﬁﬂ ubstituted or substituted al kyl

hal i de, advantageously in an inert solvent, such as di- chloronethane

or THF, and/or in the presence of a base, such as triet hyl -
The starting compounds of the formulae 1l and IIl are generally known. If they

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

In the compounds of the formula [1l, X preferably denotes

25
HO O
\ N
B—1} or B— }
HO 9]
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 femperature is between about -30° and
140°, normally between 0° and 100°, in particular between about 60° and
35

about 90°.



5 am ne or pyridine, at tenperatures between -60 and +300 . The

conmpounds WhH heshesmul a | can furthernore be obtai ned pyrigpbsbabiod®
themfromtheir functional derivatives f% sol volysis, in particular
e

hydrol ysis, 10or by hydrogenol ysis. Preferred starting naterials for
t he sol vol ysis or hydrogenol ysis are those which contain
correspondi ng protected am no and/ or hydroxyl groups 15i nstead of one

or more freesamia ifdds8ve %A RXdr &aﬂgﬂé hiHr%f:@Fb%Wa}’s&&?Pé@h\éﬁéﬁé‘

carry an am no-protecting group I nstead of an H atom bonded to an
atom for exlaaqﬂdnleunhmervitenzleneomﬂmna 00xylaee*f®ﬂcnmaed,hyﬂmca¢b®m%un

NHR ti f
20800 or "CBAUTHEE BRITSPEUNRIE 7 B o B i Fe el B bR RoF SO
given to stafdrine &@H!@Férﬁbﬁa‘ﬂ@* at&oﬁarsr ¥uéh BYGhemuhoP eei 1 iB8p@paup
i nsteag of the H atom of a hydroxyl group, for exa | e those which

conformto thel ﬂe;:rrﬁpaaou p-taianeanttaithuaandg’ etheha uch zsgdtiethy! etherwhi ch

R Lo @ YO g BLTAEL B SR o 0hicRa R L P2 RIS s

di f f er ent @ﬂh?le@@t G @ ThERoBE Y 6P MINLREI thdT BthgtericOgibeoiptieeent i n

t he nol ecule the starting mate- rial. If the protectlng groups

present are @inerédighma); bpiopre, surdt AeRCEIoREOIdURANENGTEN)IdEEsB4CTBS
| ff 0
chom cap *r eadtr g St AANIGE SR QTR BIRE st guen

Typi cal of sa@hcgﬂmtﬁ@ aUHoxites QardhlaSJdiMethwraulf@stdet(lﬁﬂ\&GO()rcarbon
substituted acyl, aryl, aral koxyrret hyl or .aral kyl groups, Since the
ami no- pr ot ec@iSHE’dﬁr 6@@@"&‘(‘%39%{1%63%1@5}*0 fREl Qfe%qqi'é@cl‘céd'ﬁtf? 68 or

reaction SGQPSH&?Q subASl nit rXH‘%t@%}ﬂeoéll ﬁ?ro%bﬁzéqé e%‘?ér@&@cﬁ'% e‘iﬁﬁ%o@'

however, preference 1s give havin artrcular 1-8
car bon 3t onstatd her meatmneSarfyheganﬂL@iverﬂsxo be understood |n t he

br oadest sense [n, connection with th sent, process. i ncl udes
acyl groups HericH& H""?%W%‘Ff? [Sraiyer o SF&F ﬁﬁﬁlﬁ f‘gnear omatl c or het-
10erocyclic carboxylic acids or sulfonic acids, and, in particular,
al koxycar- bonyl, aryl oxycarbonyl and especi al I y ar aI koxycar bonyl
groups. Exanfbeypamdsurhihadyimigadups faﬁbemmw&mferablum lstaiast g‘}'

pr opi onyl and ara Iace ar such
as benég #Bﬁﬁ/cdr&pw%&ﬁ%\'gr fﬁ)&)fwﬁg IQBO of the Po¥muia e

al koxytar bonyhe sEaHiRg @S MPBEUMRHE AR BNYAUla 8 T @AYV & B@ﬁé!ﬂall?/ known. If they
2,2,2-trichl oroet hoxycar bonyl, BOC and 2-i odoet hoxycar bon

ar al koxycar baranV@the\sechEy(camb@@m&red;bw methods known per se.

gbpe ;ngélégnéé:pgﬁéﬁ%;%o% condd tions uSeoa tﬁie Clzt%l?l’l tfrﬁe Ys bet%’eer?i g?e\}ytnﬁmutes

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 80°.
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
35 or dimethylformamide (DMF); nitriles, such as acetonitrile; sulfoxides, such as

dimethyi suffoxide (DMSQ); carbon disulfide; carboxylic acids, such as formic



20am no-protecting groups are BOC and Mr, furthernore CBZ, Fnoc,
benzyl andwecebtyiszesEhe term "hydroxyl - protecti ng group" PCS/HPR&SIREB0
known in general terms and relates to gioups which are suitable for
protecting a hydroxyl group 25agai nst chem cal reactions, but are
easy to renove after the desired chem cal reaction has been carried
out el sewhere in the nolecule. Typical of such groups are the

above- nent i og6idl dinmielis tacldiingitb 86mpYbaES dilcttagniomeathah& vl nitfobaeiykne;
groups, furthernore al so al kyl groups. The nature_and size 300f the
hydr oxyl - pr of$i€f$ g chrasupibykaestales of mixivegs ef theesaitheglvapts. r enoved
again after desi ' reaction or reaction sequence;

pref erence iiﬁgﬁgg%@éw%ﬁgﬁgﬁgﬁ%%ing 1-20, in particular 1-10, carbon
atons. Exanpl es of hydroxyl-protecting groups are, inter alia,
tert-bbt oxycarbonyl, benzyl, 35p-nitrobenzoyl, p-toluenesulfonyl,
tert-butyl and acetyl, where benzyl and tert-butyl are particularly
preferred. The darsfuRs fornas PakhifGriasintoranstefefgbly be obtained by
2009/ 1439451 t T/ EP2009/ 003030 - 23 - glutam c acid are preferab

prot ect ed i nreasdingar earopoundpf thesformpia Y| wibtaceampewnd ek Higpfasmula VII.
Asp(OBut)). fi.t | f ej¢r
functi onkl - dPpoie B oeaio Biesicling S5 1 38 L AR e sl REbg el
for exaopl e tiyngresioventhonsives, thad\cantizgeepaiat bg inghddé\kaown per se.
perchloric acid, but also using other strong inorganic acids, such as
hydr ochl or i cDgeradie auihewrqrditiansausest, tiam gearigarinee SabByBAN @ Tk rygutes
such as tric # qﬁg&i o PP9Na] 1.C:.ac] -
or p-tol uene%?ﬁ%m ag}égféa%ﬁgﬂF’ﬁ@?lgﬁéégiegl]ga%ﬁﬂg%sa?%gﬁa (?Qisan@f?é@q?%or
sol vent is posslytletwedn(° andndl0°ainverticulec betveran alSmitté5| and alsowt 90°.

sol vents are_prefer.abl rgani c, .for ex e carhoxylic acids, such
as acefic acﬁgfta@lFH@?g?éog@%ﬁs e f%?%@ggkmrgﬁag’r"_%i §R‘§h@?%§ﬁ?8@’5¥?e”°"
such as DVF, clph ShahdYA[8R8 PR ne?FﬁIBgtﬁ te@'rﬂﬂraég%he%h as

akipge 8
furthernore also ar%g’oﬁol S, sucH as ma?%ano anol” or 1sopropanol,
and wat er. Mridhioresthyfertehd , 2xdmhoroetitanen edrisol tetmatklosdde, Eriptdfermor ei-
suitable. T

FA i s preferab used in excess W thout addition of a
Fur ther *sol veroroBaiage; IrbBbRe S4eh a5 G BpF b ey SHEPATAL (e PE R
of a m xt ur engf18681tdrGeAdlladeth@¥e RRICHHLAibthyREtHEr Biiddpfop@ldtiferdidkra-
The reagtion tenperatures for t he cl’'eavage are "advant ageously between

about 0 and apdwfumodTH) ef eieusng, bhycakethels sank as0ethyieom glycol mono-

t enperature), The BOC. .But .. Pbf, . Poc and M u C K.

exanp! o, pr eMETANY BB aCo R iETR g Vreht et Rt ey iihigpnes,

usi ng appr oxsget ak¥cdtdre SMbdighoh& sthriaNsudt ad acdfamideddirhethiiMoBtamide

group can be cl eaved off using an approximately 5 to 50% sol uti on of

di ret hyl ani nef dmm@thﬁgﬁtpramﬁrﬁ@ied%MF); nitriles, such as acetonitrile; sulfoxides, such as
' 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 t by converting a radical R? into another
radical R?, for example by reducing nitro groups to amino groups (for
example by hydrogenation on Raney nickel or Pd/carbon in an inert sol-

vent, such as methanol or ethanol) .
35



30pi peridine in DWF at 15-30. The trityl group is enployed to protect
the am no g Mo, Nk&isi di ne, asparagi ne, glutam ne and cy$igi8epohofiko
are cl eaved off, depending on the 35de§'%{ ed end product, using TFA /
10%t hi ophenol, with the trityl group ng cleaved off fromall the
said am no acids; on use of TEA/ anisole or WO

2009/ 143945PCT/ EP2009/ 003030 - 24 - TFA / thioanisole, only the
trityl group ' e : hbndl h RS
on the Oys. o danelriore Ao el E R LR Ry AR S pibn T
group i s enplsipgdart aciprebteette dranhyidridesoramthdaeddisiid ansinsgbstitoted or
exanple, TFA in dichl g%tlégane. dr ogenol yti cal renovahl e .

prot ecti ng g?%g“@d‘ﬂ&@ Fe? ave ﬁ?ngﬁﬂ%‘é’v%ﬁ‘ eSYSY3BH for
exanpl e, by ERadABMHand T d5Q08PIH el fiBsBRES 618 288, udPASINEhyI-
(for eganple a noble-nmetal catalyst, such as palla- 10di um

advant ageousbfimmoapygugiper af tespshatuses hetyergn -GSuandibBe’.sol vent s here

are those indicated above, in particular, for exanple, alcohols, such
as net hanol or ethanol, or am des, such as DMF. The hydrogenolysis is

general |y carhbe@miburifs dfﬁtﬁé)%r?fgll}lég%ah%iﬂtﬁ@ﬁn@#é% oBratiet BYAbaiing

pres- 15sures between about 1 and 200 bar, preferably at 20-30 and
1- 10 bar. HytHesgéeot jrgisfupctions depatjveriby salvolysiss imparticutashydielypbe,

on 5 tgpl0% Pd/ C,i n net ol or using amonium formate (instead of
hydr ogen) onogé)’&yawgﬁ?@?ﬁ&ﬁ?ollm at 20-30. 20 Pharmaceutical salts

and other forns The said conpounds according to the invention can be

used in their final non-salt form On the other hand, the present
i nventi on al Béeferredmiadisasmetesiaissior gie spluslysisarfpvitiegsnalysinare Hiqhcof

t heir pharna i - ﬁéﬁgl . i Lved
fromvari ousﬁ@%ha‘?ﬁégén%ﬁl énégjioé]gm gg?%gé ;a?]n nﬁkaésngzorg?aﬁr ég%‘;ﬁé{
known g theimstdéad Bhanerae edredrld ymaecand/abhed el groapsppreferabsy

conmpounds of the formula | are for the nost part prepare

d b
convent i onal tNasenvdish cerrviaieariipBiriacth gieubribFi8aFD! Andd AtemyRongled
car- 30boxyl tcgélc?lﬂpatow,go\?mfegﬁﬁglezmots@%@cﬁ%Bﬁﬁarﬁ?'ﬂ?n. ﬁ’lg f%)ﬁféﬁ@q, BMt con-

reacting the com poun uitab base to giv
cor r espondi nepihaseNdBd gtagn(is alhich Busharbaséso-pratectiray gepnpdresxamhideal i

met al hydroxides, including paqtassium hydroxide, sodium hydroxi de and
l'ithium,hydr gg?(gé’f %@dﬂ?tﬁgdéﬁﬁntﬁﬁﬁﬂé‘?%ﬁhydr oxi des, such as barium
hydr oxi"de and cal ci um hydroxi de; al kali netal al koxides, for exanple
pot assi um et hoxi de and sodi um propoxi de; and vari ous organi c bases,
such as pi pePirefienencadisdtiharheans gieerammsisriing materials which carry a

hydroxyl-protecting group instead of the H atom of a hydroxyl group, for
example those which conform to the formula I, but contain an R"O-phenyl

25 group (in which R” is a hydroxyl-protecting group) instead of a hydroxy-
phenyl group.

It is also possible for a plurality of - identical or different - protected amino
30 and/or hydroxyl 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



WO 2009/ 143945PCT/ EP2009/ 003030 - 25 glutam ne. The alum niumsalts

of the compeunds pbsst he fornula | are |ikew se included.pcipbh®/Rase
of certain conpounds of the formula I, id-addition salts can be

formed by treating these conmpounds w th“pharma- 5ceutically
accept abl e organic and inorganic acids, for exanple hydrogen hali des,
such as hydrogen chl ori de, hydrogen brom de or hydrogen i odi de, other

m neral acid

i Lrate of P B B R R A B P TYples
such as et hantsudh gratps, areoinumrhswm amsubshiutet beauleﬁtmstekﬂfamataafyi and
ot her 10 organlg aci ‘%ﬁ |Esmd C Ondﬁiﬂ% tﬁlts theregq .such as
acetate, triFlUSPHAE é{%fa"ﬁ' “é’s '8 AraReARGCINI GroyRg 8re
benzoate, saldmyiad aﬂeaﬂ@%é@ﬁe@ @adtibh eor !b&@tlor%ét?uéiﬁd&' their type and
pharmaéeutical ly accegt able acid-addition salts t he compounds of

t he fornul a Bizermye fud ermorfemqt@wmgl hawevat @refedencelbmivey) tathgsadtay:

bi Sul ot e, blCat et i PRAEARS:o LRGP BRne i Bt et 8ot is o be

canphor sul f onatiersteePiyinatifoacbdtasdnde,in ebhaeehenNanRties prddentbeocess.
cyclopentaneﬁroplonate di gl uconat e, di hydrogenphosphat e,
di ni t r obenzoHtiBcludesiasyl worpaderved Farealippii reriahatic farpaaicar het-

| | e
o uconare. < gPABIFHaR IR s SR SAIOHERRIS ol oSy BORL RS Ry,
hept anoat e, hergnasiexychrtapyt ahe espgdialy hfalkm@@arb‘tyrdﬂl QrcblpsmEdamples

hydr oi odi de, 12 %/droxyet hanesul fonat e, 1 odide, i sethjonat
i sobut yr at e, ©f 8¢¢apey! Qfﬁ%@%ﬁf%ﬁiéﬁﬁoyhﬁw%ﬁ as agglybarapionyl @?{&pgtyryl

rrmgggﬁi/gﬁ ggeanOSpﬁﬁhQﬁ% a?%% éuH o’%&] agnflﬁéﬁ%ll naﬁa%&ﬂar %y

oxal at g5 ol eatkapophlsoolate, P@Ap&iknmtcmrbowEsmhdraa@mthemdaalm@’nﬁt@thoxy—
3- phenyl pr opi onat e hos honat e I at ut this does
not represenf? re?olnéfgtzﬁf gftPﬁlPu Ct%ﬁlé‘l’%sr Bdg@o@gpﬂcéﬁ_ Cf¥e

conpounds acspgwééma%bﬁwesdcﬂvmqu--éérsbﬁeﬁzn@ngﬂlgglfﬂuoﬁegﬁmH@car-

cal cium copper, iron(l
manganese( | | bPnylrersyBéXe(dand aryitfasyi, soch ssdilunPahand Prec. Fsédrrex

ranganese( | | bpoyirandyEN:
above. gan- t FOIRPLIFFES prReFarsRaop < (B e erfisn . T Recapram

metal Salts gﬁgla@g}}qnd potassium and the al kaline earth netal salts
cal ciumand WO 2009/ 143945PCT/ EP2009/ 003030 - 26 - nmgnesium Salts
of the compounds of the for mula | which are derived from

h ti | Ao b | ud t
Dy secoNaAPg T and Ry SIS MnRd SRR R oSl ©

i ncl udi ng 5Snahdralates REGBUPE MhichBRS Slﬁltﬁtﬁélf@‘fﬂrﬁ%ﬂng)@wcﬁoﬂw%ﬂéﬁp and
basi c Bgn exchanger resins, for exanple ar? ni ne, beétaine f el ne,

chl or ofPocai aaaméh@merﬁé:al rgaqtions Hélﬁz%fﬁtﬂ%y @m@mpamaﬁt@r(cm@ﬁ@arrw ne),

di cycl ohexyl t . .
2 i ot by ani Coetfoen Sy BRI s SRR in g mafsie. Typical
et hyl enedi amﬁ%cﬂb&iﬁpﬁ'd@ﬁﬁ@@bbﬂ&méﬁtﬁiﬁ@ﬁ' phudstituid@dr Bebstitliteepanyne,
gl ucosam ne, histidine, hydrabam ne, isopropylam ne
aralkyl or acyl groups, furthermore also alkyl groups. The 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-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and

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



| i docai ne, |ysine, meglum ne, N-nethyl-D glucam ne, norpholine,

pi per azi newguop®rdsgisne, pol yani ne resins, procaine, puripaasPp2009/003030
theobrom ne, tri- ethanolam ne, triethy) $m ne, trinmethylam ne,
tripropylam ne and tris- 15(hydroxymet hyl) met hyl am ne (tronet ham ne),
but this is not intended to represent a restriction. Conpounds of the
present invention which contain basic nitrogen-contain- 20ing groups
can be quat eghitseit asH rge postsblp pedtesRd(ifithéAgrad kyihdrakitdasyl dsers
exanpl e neth I, ethyl |so ropyl and tert-butyl chloride, brom de and
i odi de; di ( Cifotayampia C?%‘ﬂfg)s for exanple di nethyl, diethyl and

di anyl sulfate; (G o- C| a) al kyl haI i des, for exanple decyl , dodecyl,

| auryl, nmyristyl and stearyl chloride, brom de and i odide; and

aryl ( Cl- C4) alTkglcohagpaudhels, offthe f@pexanpre libentyd froll thdirdenatisha ieniethy |

brom dé. Both wate d oil-solu- ble conmpounds according to the
i nvention caH'®e~ d@@&aaw s HiFgPSlRH NG ATeEP 569 e RS PEIR HE BTN

phar maceut i C@bld%%% Sr;r‘/t’? o0 Sy Bish ef@A?}?%ﬁf@ﬁéﬁ@ﬁ aCS&laélgo using other

trifluoroacetate), C|tr rate uconae
hem succi nat efrohg ppuganie, adn;ajlsuch lasrhiydieocHigic abudo:msdﬁunc seidyistroage,

phosphat o, 3G BEBoRHA acis, SRl #5 s Parts agd, Ot siionc acds,

thiomafl@te, tosyhatRn288ets I0en&ifRic QHH. THé%ré%rf&%tof'dH §6‘S‘iﬁ9néi°
represent a restriction. 2009/ 143945PCT/ EP2009/ 003030 -

Particul ar pinefesavent i 909535@@1 btUbishlymtrajway@n'edessaiy r@ulftatdahrc:&rt elel—
hydr o- br om de gal Sateea hos ﬁl%b %u rate 8nd Succi natte
5The aci d- addPRFaHe A ”'E FPXRE PYP R ET FRPEEHC

prepared by bblun@tﬁwstélﬁ:hfé%tMQrJfgfdﬁ cbr@u@xa@r@é‘ta?ﬁide‘éﬂ $lcHas DMF,
suf ficient anpunt of the desired acid, causing the formation of the

salt insa cohvlegenaiesl hydaprioonshauatr ee dishipromathane. fedeersnercclsoy

bringi ng the f t

free bage i nkon5isSHE 58 ife fRNRE Rl Yy RebPaaRlcond e M i o o
certain resptet afs@hidntioned cefpandargfusiabimbey 8Bitdher EPA inpidierably
respect to certain physical properties, such as solubilit pol ar

sol vents; fokSeh& pregseuithayst adﬁiérqwfeﬁhfurmer sRbREY.eNd pEE %gmqasmd is
ot herwi se CORF&@WUE& H‘ﬁuer SRed t% L8 Dask 49 chdd gﬁd%% Fchl%r?% As

ment i opgd, maceu |caI acceptable base-a on sa

conpounds of at:tlenftlcne natica911. Jhe rbacmﬁtem;bérawealfslr e @ganes aguch as
al kali metals and al kaline earth netals or organi c amnes. Preferred
met al s advantageously between about O and about 50°, preferably between 15

and 30° {room temperature).

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
HCl 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



20are sodi um potassium nagnesium and calcium Preferred organic

am nes ar %MW%’E gnzyl et hyl enedi am ne, chl oroprocai ne, gqngﬂzbd?,ﬁ,omsg
di et hanol am ne yl enedi am ne, N-nethyl-D gl ucam ne and procal ne.

The base-addition salts of acidic conpotihds according to the
i nvention are 25prepared by bringing the free acid forminto contact
with a sufficient anmount of the desired base, causing the formation

of the salt ﬁ,ﬂ{ifr ﬁ%}ﬁﬁ%ﬁ% Oé}ﬂ%al'f@ﬂ@ﬂgno Qt%f Hseg} e%ﬁjd E%‘?rvlsbaeaved off

regenerated by i'nto co an acid ahd
i sol ati ng t heshbrass deerdains an tenVensidendlaiman- 30 ner. The free aC| d

forms differ_jn certain ect_ fromthe corre aIt fo
thereof wi ¢ nTPBERIbet BTy RERE AT oP gp eroe teidniay A R
solubility i Elee%éroﬁslg %ﬁb?exérﬂplé 'T‘FAPWcﬁeﬁi%ﬁorﬁétHa*h% i nventi on,

howeveg, the salts ot se correspond to the respective free acid
forms thereof. 35 WD 2009/ 143945PCT/ EP2009/ 003030 - 28 - the

i ti | | tinpl | | t
forms. i nel udby e e vae padelity gl Gor et GRa Br ben-
di megl um ne, bﬁﬁﬁw%ﬁueodbﬁq@lf BRI, ttfy'thé’é%%'ﬂlnﬁ’th' Riro irffhies i S

not |ntended O rep- resent a restriction. regard to that
st at ed abovepreaen@amflaecai@bﬁt (tfhlaexarheleapoblesm@tal 'cp ystaeterrh peaplig-

acceptaple s the ent _connec tion is t n active
Mo earent il ABATaBRY G ARG P CEheS oM SRS or
of. one of ltaeﬁeaéa;tesmorsa me:&tbatdwvel fn pdvtisuRd! for ERAMbIdTRACIHOIS, NRYicAY ed
pharnacoklnetlc properties on the active i ngredi ent conpared mnth t he

free form of as heethanpher ¢thgreldpeamides, stgh@sHeM s dihe Hysiragetolysie is

active i nar eqbeaSEl R0l o Taoohar FRGRUL 8900k 865 9H20hg pral!

formof the ngr e cana hi s |ve

[ ngred|1§nt fgujrefsl‘tmtff\/eeataﬂolum mdiﬂ@bégwe%datﬂwt Izacsﬂﬂm&i ncipaperty
which it did not have earlier_and can even have a positive influence

on the phar nBydmRaenalss of therFBZ grour suserpdsavahtfonpxaimples 98ct tq d07a s
h
t herapeuti c nggfé%%théhéi%‘? Lg%%am?r?ho ﬂoﬂ%S{étq:r‘i’é}eéa'%hngtq]e@) on

relates to I cament's co east one

formula | anBd4E {rpi'raa’tharWLDMEadtlzy) 3B%abl e salts and st er eoi soners

t hereof, including mxtures thereof in all ratios, and optionally
exci pi pts and/ or adjuvants. 25 Pharmaceutical fornulations can be

adm ni Ster edphBrhAgeiRiaTsats 403 38 AIhE Whi ch comprise a
pr edet er mi ned anoun active ingredrent per dosage unit. Such a
unit can conphesajd (:ompemad&ptaecorﬂ:r@ tmtheandergionprasf 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 boxyl 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; aikaline 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-methyl-



30ably 1 nmg to 700 ng, particularly preferably 5 ng to 100 ng, of a
com poundwacmoy/dizag to the invention, dependi ng on the peangizbdomnzozo
treated, the nethod of adm nistration 2 the age, weight and
condition of the patient, or pharnmaceut formul ati ons can be

adm nistered in the formof dosage 35uni ts whi ch conprise a
predeterm ned amount of active ingredient per dosage unit. Preferred

dosage unit HRRAMIRL ITORSalgAfNILAPSSIGA BB GRMYURE ¢f tHalibindas ardtike-
part-dose, as indicated above, or a corresponding fraction WO

20091143945 PWiSENPRIBY) toiBacRse ofcertain epetpousts af the faros!a hgraidt ent .

using o pr ocBSRREERY e e PR SR bR DR bl P Bupf 8T °S
Phar maceut i cabufieiifdotpitte 0ejarieand airgdniceicidd fonésdmplel IBRIrygen any
desired sui tabl e nmet hod, for exanple by oral (including buccal or

subl i ngual ), halidesaisuchasdhydregen 6 Iprl@enbydfegﬁg brefBids or %mfpm@ua:hd@r
transdermal) otﬁ’qubﬁ%}a!gmc% &‘ES;‘}Q% %??Q%eﬁﬁg‘c %812%3%%1fate

i ntranuscul ar ravenous OI’ I'n

formul ati ons nctaa’aelmephbepbaitechnrtsuh@gik@l bn@ram(wsmﬁniﬁmm&wdda@es such
phar maceuti cal for exanp conbi ning the active ingredi ent

by,
with the exc?5i%?ﬁt"(%%yulfaﬂa?dﬁmﬁﬂ@wonaﬁaﬁarh%@n@wanaﬁ%r&ﬁﬂ athedns
adapt edQf or BF&’AF}I@Q%QIM%T!' o?lﬂf?ﬁ)&aié%ﬂ%o?t&&gaﬁécéﬁ?@rtﬁﬁﬁoro-

units, such as or exanpl e, psu s or tablets
gr anul es; soEu@ﬁadmstadrateumpMeoms:c:rrata,qml’eems benznah&n aglimdate, asaprt ds;

dible f fgos {
20uat er -  n- PP PR e BirurscarfonnpBaraseusiallypeocitho e Eaditon
oral adm ni skamd bPthe brhPSuhdd 5 t‘Pnte Brrhahl I%cl%e‘%ﬁ‘@?&lo@vmé Netate, adi-

active-ingredi ent conponent can be conbined with an oral’ non-toxic
and phagnacepsis algipaigc egpoalel, espardate, b&nzqmtenbenmuﬁsnaﬂedbesylate)

25 | e, h I |, wat dth

oreparod by BRI HTEN BB BaPels. Aahptde caREoSHTRRalsy
mxing it w bbp@meaémaﬁ@éltdm@ﬂob@eﬁ%ﬁbemra@@mvcwgeﬁ@bﬁébr@p@haié @rgm-
manner, such as, for exanple, an edi bl e carbohydrate, such

exgngl e, staFenals; divwdregasiphosphate, émmbe@oat@rdxgiaoy?uifates @Q’ﬂamim
powder ot xt ur iR BlS WHe R MR ARG B HaR LR Ber P

therew t h Chigrmoatdifludoilite Cattatnate U§RcdRdhoshRatee e scinttahl y
di sperse silicic acid, talc, magnesium stearate, cal- cium stearate

or pol yet hyl Bamigiiiae| heniareatedNexangate dnppraiadaireehloride paitier
mxture befopg,hie HhldidHaPE Rl A etArds S S8r ARlaListhlonatd 1i§&" -
| 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 salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(ill), 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 saits, preference is given to ammonium; the alkali metal salts

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



WO 2009/ 143945PCT/ EP2009/ 003030 - 30 - such as, for exanple,

agar - agar , weadogd/tyzvgzar bonat e or sodi um carbonate, may | ipkawireerdesozo
added in order to inprove the avail abi I'%é]y of the nedi canent after

t he capsul e has been taken. 5 In additi®on, if desired or necessary,
sui tabl e binders, lubricants and disin- tegrants as well as dyes can
| i kewi se be incorporated into the m xture. Suitable binders include
starch, gel aiidypeshiah USalts stBiar®mMBAIAHASH thEGbrreXaTifch alal68Reed®r
bet a- | act ose, sweeteners made from maize, natural 10 and synthetic
rubber, suchfram pm@rrm@sm@a%y aeeepdable argapigdn-ioxisr basssi luaﬁlldegﬁalia@

car oKy T bl 5 500B8 A AT s R e o

st earat e, negERBEUNDSHEARGEADsROAEMIRRZ eIk ardP@isUaha®akRE BN sodl um
15chl obi de and the |ike. The disintegrants include, wthout being

restricted t ﬁé@*@raergﬁ%uﬂéhfor pEEmpIE ardining s ketainmmcalfsing: shioreprocaienan
dth
o eparing o e N SuRidheami st athine CliFE Rk Namie, o

addi ng a | ubdietientolamthey diéthiylaheige, 2Qicthylaaticogthassl, aglitneth gatine

m xture to giy bl ets. A powder m xture is prepared by m xing .the
compound corﬁmw? &fh ?lﬁolawgre@ te{Bylenagizndpe wiNthdMarpiRinte, H-elvinieer-
as desqpi bed 0 c

axanpl o car sy aceRite RhL8ShIng, Hskiir, PABmipE RoBfopyidthine,

pol yvi nyl pyr h@cbaajoel,eiysaaedrrmthrumeoN mettqﬂd:&gm,caaum rasrphotine epigeyd-e,
paraffin, an_25 absorption, accelerator, such as, for, exanmpl.e, {’i
quat ernary sahng; PREIASIE, HOVATUBR FEHINS. RPCANEs PUfipes é?aﬁﬁamémne f-
bentoni te, Kagldriblthird ﬁ%tﬁ¥iﬁmlﬂ@Q§%ﬁamﬁ@ tﬁ;@r‘é?a?!an’i?hétéﬂfdetr@ﬁ” be
granul ated by wetting it w bi nder,” such or exa , syrup,
st ar chqpast e(hyairaxhraehiwt)m@f@éamme;ﬁrolnefdmmloe) etk this cjsieotaotemdwdbyrrer
mat eri al s and Fﬁ_resm n%ltt t hrough a sieve. As an alternative to
granul ati on, 'THESPRR Y8%re can be run through a tabl eting

machi ne, giving Iurrps of non-uni form shape, which are broken up to
formgranules. The granul es can be lubricated by addition of stearic
aci d, a steafF@npaHids, ofibe gresant imvandioal widich contaim desictrutrpgen-eantain-

sticking to as moul d he lLubrica hen
o essequt o o beo EHBe S P hAREIRE Koot S f B ErS AU B can
al so be conbfdreskanipie methiye ety dubmeplynand ter\zﬁ&J @ﬁVohéé%@?ﬁ’dé%nd
P2009/ 003030 - 31 - excipient and t hen pressed directly gi ve

tabl ets w t hwtideitGi-qgabtut swlmegrf@h@mmpéﬁndmetavlydmtl@séﬁnsﬂgd@mﬂ)s A

t ranspar ent a i

sealing | ayesrg{’hcé{8 gﬁ;’ @@fé'ﬁﬁégﬁ%ér afég x&%ﬁé a%e@n égeggndg% al o%nSty!
| ayer of V\IaXanﬁ)stélﬁypd:fﬂSﬂdié brbyrige aad @ﬁdadd@@iam(c hegalkybhalidegs fom
order 55 be able to differentiate between different dosage unifs.

O al ui dsExamele Banzyl shlasigrsicephamstlyl TRMids Bejs WRET- A PH-§0Itsan
be prepared bié &aﬁpwﬁa@ 9EcSIaRRA98 tHA b FeriRnt & b& pRLpErd WHY Lich

conprises a
saits

30 The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,
meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,
stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

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



10 specified amount of the conpound. Syrups can be prepared by

di ssol vi ”Wo&f’&?&“”d in an aqueous solution with a Sqictlﬂéﬂzﬁowoososo
fl avour, ile elixirs are prepared using a non-toxic al coholic

vehi cl e. Suspensi ons can be fornmnul at ed- BY ~di spersion of the conpound
in a non-toxic vehicle. Solubilisers 15 and emul sifiers, such as, for
exanpl e, ethoxylated isostearyl al cohols and pol yoxyet hyl ene sorbit ol
ethers,  PresenyalinSerdbAOW oRAA k) hyBRcrMElE. BycfGehIGHAITHRro-
peppermnt oil eners or sacchar

artificial sbﬁﬁh&i’wmaleallé, hiesyldt ephasphate kenaseabhe saddeadie. 20 The
dosage unit formulations for oral admnistration can, if desired, be
encapsul ated in mcrocapsules. The forrrul ati on can al so be prepared
aoach 2, vay pEnate bRRiERCAS o baskX(dH of Fle3bAI SHEMDBSard !
exanpl g, by coating or enb par |cu ate mat erl I'n polyners,
wax and the Bgldrioginglthe fmbasm&srm)fntm benfaat witha $uféicient aimosint bétheof

can al so be dmnl- stered i e farmo I|p sone deli st ens
cich as. for deSkntPeth SaENAD G ARTIAHAN St By decoaPHar e HaRET | ar

vesi cl es andTidl ad paed Lak b\é%géhéﬁate&bpwa&@hﬁa@moﬁﬁn%dcm@éﬂ

various phospholipids, such for exanple ol esterol

st ear yl am newith hesphadiishibtimpthientese bag®in a conventtonal manner. The free
2009/ 143945PCT/ ER2009/,003030 - 32 - ners as.tarage

redi cangnt  caPer Eads 4R ThBICHRES FRECLea B aepespoRling ¥atToifte

pol yvi nyl pyr tidredPigh reysen t@%@ﬁbh‘}”ﬁ%yacal propertles such as solubility in
pof yhydroxyproi)ayl nmet hacryl am dophenol”,

pol yhydr oxyeph raﬁ@b@fﬂ%ﬁbﬁﬂi@ﬂﬂ@bsm Of)meyl@tfﬁwl@hélcavmrd@emﬂltyIqiberne
substituted b o icals & SOppou ds t hernore be

coupled to a“ﬁ?éﬁgp% %ldo@atg'%{ﬁﬁ%‘?%“vﬁof%’ggéev@{%ﬁ:@%{%&w table for

achi eV| gg controll ed rel ease of a nedi canent, for exarrpl e polylactic
aci d, poly-epsilon-caprolactone, polyhydroxybutyrlc acid

polyorthoestéﬁgnenbwwatéh@pbanpac@duﬁwMﬁ@&g@@b&h@a&@@ﬁg&@aﬁﬁﬁéﬁyﬂ%@es
and 10ct oss! onfedh s J7RNL BANILG ) BLORROAQY TRNaIel dblcagel,

Phar maceut i ca or rru I ons rans I’I'TB.| m ni S ra I on

can be adm namrmét%an@dﬂmné@ﬁnhphaﬁ@bsofg&fm@éhﬁﬂi@hﬁ@refér&&Emeta[s
contact with 15t he epiderm s of the recipient. Thus, for exanple, the
active j.ngr edreAPdisigh W%?mvm%eﬁ%aﬂﬁé%ﬁ”a@t Erfefl?yr@idoq’fﬂéﬁﬁor esis,

d 8P bed N h 318
Cl086 . opnaingears RN SbBRa G ARle EftorSEREAME] e R

can be for- mihati@amas, mthylaammamuw Mmthyle@@mm&m&,aﬁcbpmmme_
powders, sol utions, pastes, gel s, sprays, aerosols or oils. For the
treatnent of the eye or other external tissue, for exanple nouth

gfﬁ[‘fm ﬁ{“ g’r tine BT @bR a1tebPabiR! &ABbYN@PREL G HindStoltAR iR ntion are
25 prepared by bringing the free acid form intc 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,



cream In the case of fornulation to give an ointnment, the active

i ngredi ent wepdhobyps36480! oyed either with a paraffinic or gcrepoonezoso
wat er-m sci bl e cream base. Alternativel 5 the active ingredient can
be fornmul ated to give a creamw th 30an 8l -i n-water cream base or a
wat er-in-oil base. Phar maceuti cal fornul ati ons adapted for

topi cal application to the eye include eye drops, in which the active

parCicul ar oy e e RO e g DR B BB E 38460,
- Phar maceutnatede, ffor exdrapieo btadcdet didcétate, tdifpintarbteapiirhieglatmioe, i n t he
For mil ot | one CRASPBAE, GFSqrun Anciny Sroct oo HU LTS 5ok dPRREE dp 6651
the form of suRRPRS RFi®on0r enemas. Pharmaceutical fornul ations

adapted for nasal admnistration in which the carrier substance is a
solid conprise a coarse powder having a particle 10 size, for

R e R A L e e
nasal passagafaddi@italy §epRaHE saROM Michrageht @RISR i Rlkenabssark O

the nose. Suitable formulations for admnistration as nasal spray or
nose drops wR{IRCiEg ingrgdient sdhichaeomprisetipsoammsineneidhpdsrnula | in the

ti . . . . ol P Ccal
For mut act ons kgt S8 B kS S dn SRS By® ek PR o ERevaisdes
finely parti phbahecshkisétic ropeitisssen MY SEHeaiAgR]IGRNRINASAEdRVItY Bid PaS
types of pressurised dispensers with aerosols, nebulisers or

i nsuf f | at or sforphat gcasivedagregisner any sikersaliioss afdhe asfveingredient
adm ni strati [l i , amns,
cols past es g8 BARE. FREPILRALENRANF BoRESERIE St MR actl8

for mul ggi onsirgtiegicatichoalspasrenidertals @divenhgledirit oor thedIrsdemaatugous
and non-aqueaus_ %;egi | e injection solutions conprising anti oxi -
dant's, buffeFESIeARPPRITR] 'ﬂ‘?t@s‘)ré?ﬁéﬂﬁd‘mi‘t*éﬁ,d'%fﬂomﬁ‘fﬁemheﬁ\ﬁﬂéwatnhe
formul ati on | I, i 0n| i to
be treated Srgf SavEEGbe R flLEndt bR I BpahfiftodnailEs bERSLERYe |
may conpri seirgusdiepewih cespandita itatlierepbeotie@efficacy Ththef osdul at i ons can
be adm nistered in

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

S 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



35 single-dose or nmultidose containers, for exanple seal ed anpoul es
and vi al s, wanzbostgwoed in freeze-dried (lyophilised) statms/s@obdh@boso
only the addition WO 2009/ 143945PCT/ E R2009/ 003030 - 34 - of the
sterile carrier liquid, for exanple wat for injection purposes,

i mredi ately before use is necessary. Injection solutions and

suspensi ons prepared in accordance with the recipe can be prepared
from steril etipsragdfosan agtied igesdiant Fuaiple®indre, |dha@RSeMidd) 96im Farong
that, in addition to the above particularly nentioned constituents,
the fornul at CHHYS e e be praparedaisintamragess whighusibenarallidnamn ini t h
respect to t%@ﬂé 'gég[_ﬂfca}gﬁe of formulation; thus, for exanple,

10f ormul at i ons Irch are suitable for oral adm nistration my
conprise fla- vours. A therapeutically effective anpbunt of a conpound
of thesfornula | de end% 150n a nunber of factors, including, for
exanpl e, the Pgﬁ’éméﬁ utiea! dpmigatiensecaih PR@daptebigsasenisistrelianivia 8aY t hat
requires tre [ Vel : : r 1on
and the et hodonr® SYEPREh SRR, i i By ARG P ST e
treati ng docguaal)orectat nasdivepéral (inoludfrfgeictdont, 2Mdingualtordfarasdeamatund
according to the ilnventi n ]8r tg,e tr%at ment of neo- plastjc grow h,
for exampl e ¢BPOR 8?9%’?9@3%‘15 BeIHIRg Ry DCHEaNGONS, tTaMySEUale NTAYEEOHS om

0. 1 101000, gt orfieMmuaht sotn ifSGR B nETAEVREN R85 4y and

particularly typically ‘in the range wei ght
per day. Thugroadsseaknowain inrtbephapeaceisdicat art kan fadedamprapo@hbining the

250ei ghi ng 70 is usually between. 7 nd 700 .. Where this anount
can be adm n?gﬁ‘g‘? g@r%@eg{ %’ﬁh%’?%%ﬂ@@”%é?oaagﬂ“aﬁ%%a| ly in a series
of part-doses (such as, for exanple, two, three, four, five or six)

per day, so that the total daily dose is the sane. An effective
amount 16f a Shpimasediinal fereWatias alapted sl agimiristratidrunan benal

derivative t > e termned as the fraction of the eff ive
amount of -t haCROBIRA “RaEbRTRG S PRa Phviaher oo Aeauite S dafiEl:
assumed t hat psivdietabr gesefes2seltivht dplsashorisibhe it sQAIRNEr Mn-aghebus
condi tions nentioned above. 35 WD 2009/ 143945PCT/ EP2009/ 00303
liquids; 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
- as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-

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

powder mixture before the filling operation. A disintegrant or solubiliser,



- 35 - stereoisoners thereof, including mxtures thereof in all

rati os, ansv@atoobesdis one further nedi canment active i ngr geientoodbBeso
I nvention also relates to a set (kit) C?BSI sting of separate packs of
(a) an effective anount of a conpound of "the formula | and/or
pharmaceutically usable salts and stereoi soners thereof, including

m xtures thereof in all ratios, and 10(b) an effective anount of a

further nedi cagrnis, &Qtelx\amplél d«ﬁﬂ ?ﬁr cdIBRING BArboPERY bEESdiGH éa%Bbﬁate
containers, such_as boxes, | Vi | bottles, bags or anpoul es. The

set may, f or %Wﬁ%seéérﬁﬁdeﬂénﬁéﬁwt@t@mwe it pwailabdity ehthe medica-
cont ai ni ng a'PnfTﬂ'thaE?feQ'tP(@cQ cha% eae[nct%ggﬁund of the fornula I and/or

phar maceuti cal usabl e s S an soners thereof, including
m Xt ures thereof in all ratios, and an effective anount of a
furthed nmedi canent actlve |ngred|ent in di s20sol ved or |yophilised
form USE Thin praiignt | é'@ﬁts%@:ﬁagea@@%m sWiable h@dgrﬁaﬁwéc@rm aaf di@ini ve

I ngredi ents Srr%é"rm [5%@ nt of
tyrosi ne Ki ngerge- I n uceé gi eag%gai‘%egsééb sea érsat‘léﬁgﬁgghé bﬁ%?@
proliferati oSuitkbteunindersciatiude statchobelgting) natenyasigatarsushtasofor( or

angi ogenesi s) whi h r onot es th rowt h of solid tunours, ocular
neovascul ari S Hease PTst @t"i’ Bat fyectggers madedtPrimeairar natural

degenenati on aﬂﬂ%yhhf‘etic' rlﬁﬁﬂ)ﬁr”‘%@c‘zﬁ’{ ! ?’dﬂ%@ahﬂﬂ e(& 1éma/}rear%3a9:aﬁﬂ§or sodjum

rheumatoid arthri'tis and t presen I’ On enconpasses
the use of tH@Ir@aiepoamh)@xymfethwreellﬂmmwbalwetwmﬁ@giypbywaodeegan@lthalIlke
acteptabl e s ereof f I on . of di carrent for
the. treat ment MM %wgﬁ#ﬁsﬁ i e AR il SRR SThe
treat ment or sfaiate® MdHBsig s LR, GBHRIA %EnE@ét%' B0aRm HE&ate, Wdium
2009/ 143945PCT/ E P20097 003030 - 36 - genital tract carcinoma

carci nqga of Chl@éldeﬁmwﬁnel|ti<es§VbBei1mn@QMShncdadelmlﬂmt Heimgy repéedted

Car Lo 9 A6, B te R B TP B 459 S R
The tablets are formulated by, for example, preparing a powder mixture,
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

20 rant and pressing the entire mixture to give tablets. A powder mixture is
prepared by mixing the compound comminuted in a suitable manner with a
diluent or a base, as described above, and optionally with a binder, such
as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an

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



5smal | -cel |l |ung carcinomas, pancreatic cancer, glioblastonas and
breast car edanguad1438kss0 enconpassed is the use of the conpeypeSeo003030
according to Claim1l according to the ig\fenti on and/ or

physi ol ogically acceptable salts thereof 'for the preparation of a
medi cament for the treatnent or prevention of a 10di sease in which
angi ogenesis is inplicated. Such a disease in which angi ogenesis is
I nplicated | exapidftdndlthehPessed §ivEdlyasd Jigd tdbibts VAR @éi’r??ﬁ%'(ﬁﬂgthe
di abetic retinopathy, age-induced macul ar” degeneration and tHe |ike
15The use of Scamgaiivnor dfy-piessingrstapa A trandpaienpby sbatieg boatetijve layer
acceptable s . I therepof faor, the preparation of a. .
medi cament 1 5PoRaTS L& HRIEE shOBIEBunt HHRVEF o R ncbiy Sumtarials
al so fall's wahlidngloke I9ePRE walx hBg Rr meesht. IDVeSHant afISIR Bfesef
such i Bf  ammat ory di seases 20incl ude rheumatoid arthritis, psoriasis,
contact der mgPRiiNgs indendgy &xibe Ak to diffgsentiale betweercdifferentritbsage uniiige.
Al so enconpassed is the use of the conpounds of the formula | and/or
physi ol ogi cal ly acceptable salts thereof for the preparation of a
nedi canent f @rat guitls,ealchiesy, for exireyensoiafionf sypupy BAGIdNRIrs, can be pre-

ki nase-i nduced di sease 25or a tyrosine kinase-induced condition in a
mamal , i n WRPESF totherdpem i desada une segbat a eivanausrtide ePReTian® ariteof

" or i, SSEOERRASH 1A AQYERERRS, SRR QPSR B o
ac?or di ng t othdeospeantiic adimpasassotltcanvite a3daber flaveed, Wiild bExirs
pefson skilled in the art w thout undue effort. The present invention
al so enco_rrpa@é‘“eE“%ﬂ?éegé@'W@Uﬁaéfcéﬁcquﬁhiﬁﬁ-aws%l%}s can be for-
o0 S RSP EEL R S| ST PRGSElchl (Sgybier
retinaklsvas- aodlmhlsﬁie‘rmrs.ucﬁfasl,\/ﬁmm(m fler ethoeylatezhisosieargralpoteieandon
I LY
2009/ 143945P¢d SR8/ BOsHthint Gf or né’tfurélilf%véé‘ie\!ﬁé%'d?%aﬁgﬁ§rih{ﬁ@r dtAgr the

treatnent or prevention of inflammtory di seases, such as rheunmatoid
arthritis, pedgificialisyeatemracnddoerie cas likewlisddleayddbchypersensitivity
reaction, as well as the treatnent or prevention of 5bone pathol ogi es
fromthg group osteosarconma, osteoarthritis and rickets,

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

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

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

The compounds of the formula | 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 muitilameliar

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

for example, cholesterol, stearylamine or phosphatidylcholines.

35 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



i kewi se falls within the scope of the present invention. The

expressi onwd Yjo9ssRgs ki nase-induced di seases or conditi Qs sRhEES030°
pat hol ogi cal conditions that depend on the activity of one or noreé

tyrosi ne ki nases. Tyrosine kinases eit hég -di r ect | y or indirectly
participate in the sig- 10nal transduction pathways of a variety of
cellular activities, including prolif- eration, adhesion and

m gration an i i atj j | ated M i
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be admsni stered to tients for t of cance
particul ar f &gthemowerng cauped & aThessi sleotégradbblespalgihatewhian driee

use of conmpoungs, of. the formula,l n har paceutj cal |y usable salts
and stereois6 ?%'etfﬂ'é?%'aﬁ‘,fmﬂﬁa“&&i’ﬁgf‘%?gse9 adre 'C?W@t”gcff’r Fragple

ratios, for bgldtRRANALD ieg_fsn@h-ageéo%?d?sﬁé rﬁcgmdggxg}%@ﬁm&ﬁ%g@i

di seases in which the inhi ion, regulatio atioh
ki nase si gnabrihpgatedsiqialyacatelaygoladingtexypoRmef polyngandacrgatesnarmkr e

Formil 201 amiP I RLOr SRR PR R IR SLhiTeBeRoor somor s

thereof, including m xtures thereof in all ratios, WO
2009/ 143945PCT/ E P2009/ 003030 - 38 - for the preparation of a
nmedi canent f 6hafmacewieal hemtulations adaried fahirahsdaramal atimieistetiohygan

i nhi biti t ' [ d dj to.Claim 1.
"parti cul ar PR EE S & B oRe ¢ e RSt G s S SR P a
nedi ca- snent tHeoepideemiy eahaestiphint dTiseasesevdhsie, Meabtild HEREHRen AN

i nhibitron of Met. kinase by the conpounds according to Clarm 1.

Especi al pr eP8stiveradsirginiba nastenby ipntophrresise as desciiked inogeneral

di sease 10wh { ' il | @g{y{ solid tunour is
preferably Sgrgncsi iggnl?ér om t%gbélr%%%égorw{% 'ur 58 gy%{éﬁ)re | ung, squanous
epithelium the bladder, the stomach, the kidneys, of head 15and

neck, the oeﬁgghagus, the cervix, the thyroid, the intestine, the
liver, ,phe brapH! PRliGH s8tmpoends peapieshiniterirak adipinistiatien sarbaioerc
syst enf t he A AAREMARAREN S Erd o Bispensions, 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

- in a suitable carrier, in particular an agueous solvent.



20The solid tunour is furthernore preferably selected fromthe group
| ung adenogas giop@4m4s shel | -cel | lung carcinonas, pancreafdGe R RB030
gl i obl ast omas, col on carci noma and breagg carci nonma. Preference Is
furthernore given to the use for the tr&dtnment of a tunmour of 25the
bl ood and i nmune system preferably for the treatnent of a tunour
selected fromthe group of acute nyeloid | eukaem a, chronic nyeloid

| eukaem a, a A& 5@@\{% / : LG t]

| eukaem a. 361:#]&12@535% Eosléfgjmlc]:@lflmoun ga%@etfﬁgtoygg%}ogl#é‘t@ﬁﬂggé mouth
adni ni st er ed engonyEss {ozeatgesnpastiilesatritemoktrovasitdser apeut i ¢ agent s,

i ncluding anticancer agents. As used here, the term "anticancer
agent" relates to any agent which is admnistered to a patient with
cancer for t e paResESa! $bimbisaAss istrat]

2009/ 143945PCT/ EP2009/ o SmAIEAG Bdp I8 TN (Rl adifinistration can be. o
herei n may bédappistased s the koimectt fuppmsitones oagneémasl ve, in addition
to the conpound of the invention, conventional surgery or

radi ot herapy or chenot herapy. Such chenot herapy nmay i ncl ude 5one or
more of the Poldn@cogiAFGANIbBSHPAIANEHfof HERM 'adRGiBREEton i Which the
antiproliferative/antineopl asti c/ DNA-damagi ng agents and conbi nati ons
t hereof, as G3®iErisybaiamceds asaliolasgyprissue Boarseaddwder hadnggararticlef or

et phal o, - ch7gr ik ERie pik fandd 0ot FRIB R Fclys ORI H ¢
ant i met abol i tres mnkoin exmMdrRifbiRtthken dlee BySHE iABalatibAraPiHe Maghines
like 5-fluorouracil and tegafur, raltitrexed, nethotrexate, cytosine

ar abi nosi de, PRFERISE liPB2 sadtagEhconiaining)the pewden el cleseitp il nese.
(Tor examplesabBIABKALIAEERS fol AfinRAHABAAL a0l SRYE bi'no LONAIA "
daunomnyci n, epirubicin, 1darubicin, mt onycin-C, ct i nofrycim and
m t hr apgci n) ajliqait ascholdrsuaginice dricomsanmtioevngredicttisaldioas inl i ke
vincristine, vinblastine, vindesine and vinorel bine, and taxoids,
like taxol aW@®=Xdlere) ; topoisonerase inhibitors (for exanple

epi podophyl | ot oxi ns, |i ke etoposide and teni poside, ansacri ne,

20t opot ecan, irinotecan and canptothecin) and cell-differentiating
agents (for Ehkanpheeatidal forendaticets adapteddodadrhdrististionetty imbiatatimai d and
fenretinide); ii) cytostatjc agents, such as anti oestrogens (for
exanpl ?Ot arm?i"’f‘érﬁ‘!:’g?%}/' ﬁ@f%‘fm? Y45ts OnBVIStgr Whish ¢ahRe & erate& by

i odoxyfene), vo6esd S O %&gn i 2
ful vestrant )Y ants%r gﬁgrggg?ﬁs (f%(rag%r;%ﬁgl‘%%h%géﬁj?'am el,Lsgﬁ ?JI:[ Igrsnu}:je,
ni | ut am de afl@tots.pr ot erone acetate), LHRH antago- nists or LHRH

agoni sts (for exanple goserelin, |leuprorelin and buserelin),
progesterones (for exanple negestrol acetate), aromatase inhibitors

(for exanpl eppgrmBasitical AlrthuldtRirisoFRed YO ﬁ_a’&‘ﬂﬁin@f%@ﬁ%ﬂe&e and

i nhi bi ;. 30tors of 5a-reductase, such as finasteride,
25 administered as pessaries, tampons, creams, gels, pastes, foams or spray

formulations.

Pharmaceutical formulations adapted for parenteral administration include
30 aqueous and non-aqueous sterile injection solutions comprising antioxi-

dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be 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



(iii) agents which inhibit cancer cell invasion (for exanple

et al | opr oyed f@se4Iophi bitors, |ike nmarimstat, and inhibi %195@0 1003030
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of growth factor function, for exanple” 8fich i nhibitors include growt h
factor antibodies, growmh factor receptor antibodies (for WO
2009/ 143945PCT/ EP2009/ 003030 - 40 - exanple the anti-erbb2 anti body

trastuzumeb [rete gtrétr,w&'%@ﬁﬁgdf? Eﬁr%?(t%hﬁjg@ Qtaﬁgﬁg? ﬁﬁg%{tl %eﬁ%bgﬁg imme-

[ 0225]), farnesyl transteras nase’rn ors
and seri ne/ t kiiadelyibefold nesis nedmisbiatyomjecmmr scmlma@rpﬂ and rshebemws ofe-t he

epi dermal growth factor fam | for exa R fa tyrosi ne
k!onase inhlgbl PREFS M grGidanac tg(t Ir%Cr‘Be@ '"8Bﬁ€§f’i{}r§"¥‘7$

(3-nor phol i n?pémp@gghdng@pszol i n-4-am ne (gefl tinib, AZD1839) N-(3-
et hynylsphenyTI) 7-bi s (2-nmet hoxyet hoxy) qui nazol i n-4-am ne
(erlotinib, OSI-774) and

6- acryl am do-

pr opoxy) qui nltﬁ)(fq?é ‘ﬁ%(g%o%é’ ¥ agd'g Hﬁjo)“rt& %ﬁgoﬁégg’%ﬁﬂw%ﬁ'% BegtigRed ne

pl at el et - der cyaetitgeast hd REtRNationdirhiy aR® EdthpeeBPlep a'g@msbuétféﬂ% QL
the hepatocyte gromh factor famly; (v)antiangi ogeni c agents, C

as those whi @f Witthresipect lethef gasticwaotypeafdarmastian; Témdofdﬁ@lxamplgr owt h

ant 1 body. bevitt SR AfsE ik FaeH A oflah Uik Blef P omPute hEca”

i n. publ i shedvoatser nati onal patent applications WO 97/22596, WO
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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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thereof in all ratios,
and

10 (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-

15 poules, each containing an effective amount of a compound of the formula
I 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-

20 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
25 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-

30 . , . .
sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
35 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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small-ceil 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

20 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 @ 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.

35 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

P

with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular

15 neovascuiarisation (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
0 pharmaceutically usable salts and stereoisomers thereof, including mix-

4 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 modulation of
kinase 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
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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 tumour.

The solid tumour is preferably selected from the group of tumours of the
lung, 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.

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

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
25 the biood 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, inciuding 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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I nhibitors  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 flucropyrimidines like 5-fluorouracil and

tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and

e

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-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
) downregulators (for example fulvestrant), antiandrogens (for example bi-
| 25 calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

30 tors of Sa-reductase, such as finasteride;

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

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

35
include growth factor antibodies, growth factor receptor antibodies (for
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CV- 247 ( COX- 8iNenfingse Biibifars, stohagsmbla(@ehiora-édivoramenyd-7- methoxy 6-
(3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OSI1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-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 [AvastinTM], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and

20 compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 function and angiostatin);

(vi} vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,
| WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
25 w0 02/08213;
(vil) 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, GBEPT (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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bodies.

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

combined with the compounds of the formula .

Table 1.

Alkylating agents

Cyclophosphamide
Busuifan

ifosfamide

Melphalan
Hexamethylmelamine
Thiotepa
chloroambucil

Lomustine

Procarbazine
Altretamine
Estramustine phosphate
Mechloroethamine
Streptozocin
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-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

6-Thioguanine
Cytarabine

Decitabine (SuperGen)
Clofarabine (Bioenvision)
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20

Antitumour
antibiotics

Dactinomycin (Actinomycin | Amonafide

Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole

Daunorubicin (Daunomycin) Losoxantrone

Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid

ldarubicin Bieomycin A

Rubidazon Bleomycin B

Plicamycinp Mitomycin C

Porfiromycin MEN-10755 (Menarini)

Cyanomorphoiinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)

25

30

35

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 (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
RPR 109881A (Aventis) (PharmaMar)

TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)

T 900607 (Tularik) AZ10992 (Asahi)
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i's pronoter,

Phar maci a)

T 138067 (Tularik)
Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

BMS 247550 (BMS)
BMS 184476 (BMS)
BMS 188797 (BMS)
Taxoprexin (Protarga)

IDN-51089 {Indena)

AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXIGENE)
Dolastatin-10 (NrH)

CA-4 (OXIiGENE)

Aromatase Aminoglutethimide Exemestan

inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter Internationatl)
International) Apaziguone (Spectrum
Albumin + 32P (isotope Pharmaceuticals)
Solutions) 0O6-benzylguanine (Paligent
Thymectacin (NewBiotics)
Edotreotid (Novartis)

Farnesyl Arglabin (NuOncology Labs! Tipifarnib (Johnson &

transferase lonafarnib (Schering-Plough Johnson)

inhibitors BAY-43-9006 (Bayer) Perillyl alcohol (DOR

BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)
MS-208 (Schering AG)

Zosuquidar trihydrochloride
(Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acety!
transferase in-
hibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo-
ratories)

CMT -3 (CollaGenex)
BMS-275291 (Celltech)

Marimastat (British Biotech) Tezacitabine (Aventis)

Gallium maltolate (Titan)
Triapin {(Vion)

Didox (Molecules for Health




Cycl ophospham de Busul fan |fosfam de Mel phal an Hexanet hyl nmel am ne

Thi ot epa chl@ieeimdryes | Dacar bazi ne Carnustine Lonustin Rs@GpsBadiotoso
Altretam n Estranusti ne phosphate I\/Echl_ﬂrqt ham n Streptozocin

Tenpzol om d Senustin

TNF-alpha Virulizin {Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)
anfagonists
Endothelin-A re- | Atrasentan (Abbot) YM-598 (Yamanouchi)
5 ceptor antagonists | ZD-4054 (AsiraZeneca)
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)
L 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 [3-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL.
Immuno)
p21-RAS vaccine (GemVax
20 Hormonal and QOestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agenis Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
25 caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
30 Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
35 agents Theralux (Theratechnologie! (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
{(Pharmacyclics) (Pharmacyclics)




Platin agents

Cisplatin Oxaliplatin Spiroplatin

Car boxypht ha mwowpizaid num Tetrapl atin Car bopl ati n ZBO%7/2000/003030
(Anor MED) Lobaplatin (Aetenma) Satrapl at hg (Johnson Matt hE BBR- 3464
(Hof f rnann- La
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Hypericin
Tyrosine kinase imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib {Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SU6B668 (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)

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 ags
Medical) SR 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 inhibitar,
GlycoGenesys) Active Biotech)

G17DT immunogen (gastrin Seocalcitol (vitamin D recep
inhibitor, Aphton) agonist, Leo)

Efaproxiral {oxygenator, Allc 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular)
Pl-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 antibof




WO 2009/ 143945 PCT/ EP2009/ 003030 -47 - O mplatin Iproplatin Roche)
SM 11355 ( GuimdoommepssAP- 5280 ( Access) Azacyti di ne GengdtabahBooz030
Capeci tabi ne 5-fluorouracil Floxuridine é-chl or odesoxyadenosi ne

6- Mer capt opuri ne 6- Thi oguani ne Cyt ar abi AB-2-f| uor odesoxycyti di ne

Met hotrexate | datrexate Tonudex Trimetrexate Deoxycof ornycin

Fl udar abi ne Pentostatin Raltitrexed

Sanofi-Synthelabo) Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
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 stimulant, PCK-3145 (apoptosis

10 ProMetic LifeSciences) promoter, Procyon)
’ Bortezomib (proteasome  Doranidazole (apoptosis
5 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-lI (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis promot Brostallicin (apoptosis
Salmedix)} promoter, Pharmacia)

Ceflatonin (apoptosis pro-
moter, ChemGenex)

2
° Alkylating agents | Cyclophosphamide Lomustin

Busulfan Procarbazin
lfosfamide Altretamin
Melphalan Estramustine phosphate
Hexamethylmelamine Mechlorethamin
Thiotepa Streptozocin

30 chloroambucil Temozolomid
Dacarbazine Semustin
Carmustine

Platin agents Cisplatin Carboplatin

Oxaliplatin ZD-0473 (AnorMED)

35 Spiroplatin Lobaplatin (Aetema)

Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La




Hydr oxyur ea Decitabi ne (Super Gen) C of arabi ne (Bi oenvi sion) Irofulven
(M3 Phar r pa) 2doWiX3044-0f f mann- La RochE Et hynyl cyti di ne ( Tgh@shoos003030
Ansacrine Epirubicin Etoposide Teni posi g or mtoxantrone Irinotecan
(CP1-11) 7-ethyl-10- hydroxycanptot heci fif Topot ecan Dexrazoxanet
(TopoTarget) Pi xantrone (Novuspharrna) Rebeccamyci n anal ogue

(Exel i xis) BBR-3576 (Novuspharrna) Rubi t ecan (Super Gen) Exatecan

o

mesyl ate (DafT chi”)y Qui mamedr & nex) G mat ecanRg) M= Tau)

Di f | onot ecan| ( Beauf our | psen %%3 (Tai ho) Els ' ‘%ﬁ &ﬁrgxn)

J-107088 (Mefck & Co) BNP- 188N H HNumeri k) CkD- 6 _g;z 5 55 9
|

KW 2170 (Kyoha Hakko) Dact i nomyci n (Acti nony GBPci n
(Adri amyci n) | Deoxyrubi cin Mal rubi ci n Daunor ubi ci n ( Daunonyci n)
Epi rubi cin
5
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-flucrouracil Fludarabine
Floxuridine Pentostatin
10 2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea
y 6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine {Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Roché
15 |datrexate 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)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
' 25 (Exelixis) KW-2170 {Kyowa Hakko)
BBR-3576 (Novuspharrna)

Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
30 Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxar
Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
35 Porfiromycin MEN-10755 (Menarini)

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




Ther ar ubi ci n | darubi ci n Rubi dazon Pl icamyci np Porfiromycin
Cyanonor phelg mogteossubi ci M t oxantron (Novantron) Anonafdcde:PAéanaiisge
Ant hr apyrazol e Oxantrazol e Losoxantrone, Bl eonycin sul fate (Bl enoxar

Bl eonycinic acid Bl eonycin A Bl eomycin B°"Mtonycin C MEN- 10755
(Menarini) GPX-100 (Gem Pharmaceutical s) WO

2009/ 143945PCT/ EP2009/ 003030 -48 - Antimtotic agents Paclitaxel SB
408075 (d axpSmthKlin
Antimitotic agents  Paclitaxel SB 408075 (GlaxoSmithKlin
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5106 (Bayer)
5 Vincristine A 105972 (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) Ischomohalichondrin-B
10 RPR 109881A (Aventis) (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
C ) Epothilone B (Novartis) PEG-Paclitaxel (Enzon})
i T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) 'DN-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-pradrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXIiGENE)
20 Taxoprexin (Protarga)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
25 Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)
inhibitors
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
30 International) Apaziguone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) O6-benzylguanine (Paligent

Thymectacin (NewBiotics)
Edotreotid (Novartis)

35
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CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)

Histone acetyl
fransferase
inhibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside

Neovastat (Aeterna CMT -3 (CollaGenex)
Laboratories) BMS-275291 (Celitech)
Marimastat (British Biotech) Tezacitabine (Aventis)

antagonists

reductase Gallium maltolate (Titan)  Didox {Molecules for Health
inhibitors Triapin (Vion)

TNF-alpha Virdlizin (Lorus Therapeutics Revimid (Celgene)
agonists/ CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

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

Alitretinoin (Ligand)

Immuno-
modulators

Interferon Dexosome therapy {(Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)

(Biomira) Cancer vaccine {Intercell)

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

Melanoma vaccine (CTL
Immuno)

Norelin (Biostar)
BL.P-25 (Biomira)
MGV (Progenics)
13-Alethin (Dovetail)
CLL-Thera (Vasogen)

p21-RAS vaccine (GemVax;




Aromat ase inhibitors Am noglutethinde Letrozol e Anastrazole

For mest an ¢eiRg| 4045\t amest an (Bi oMedi ci nes) YM 511 (Ya hohagzozo
Thym dyl ate synthase inhibitors Penetrexed (Eli Lilly) %@"‘é"%@ (‘B?é
Nol at rexed (Exi m as) CoFactor TM (Bi oKe§Q)‘ DNA ant agoni st s _
Trabectedi n (PharnmaMar) d ufosfanide (Baxter International) Albumn +
32P (1 sotope Sol uti ons) Thyrrect acin (NewBioti cs) Edotreotid

(Novartie)
Phar maceuti c
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agents

Bt darh

ll@ést} nlr§nou romat) delélle((%%b%e\ Spectrum

jugated aOesgrogens Methylprednisolone
Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin
caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testostercne Flutamide
Testosterone propionate Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen {(EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic

Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Theratechnologie: (Yeda)
Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)

Hypericin

Tyrosine kinase | Imatinib (Novartis) Kahalide F (PharmaMar)

inhibitors Leflunomide{Sugen/Pharma CEP- 701 (Cephalon)
a) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine {Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SUBBES (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)

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, Iwyy Tirapazamine (reducing age




WO 2009/ 143945PCT/ EP2009/ 003030 -49 - Far nesyl transferase

I nhi bi t or s WA goadndza4y NuOncol ogy Labs; Ti pifarnib (Johnsacer2009/0063030
| onaf arni b (Scheri ng- Pl ough Johnson) BAé— 43-9006 (Bayer) Redl y!

al cohol (DOR Bi oPharma) WO 2009/ 143 15 PCT/ EP2009/ 003030 - 50 -
Qestrogens Conj ugat ed oestrogens Ethynyl oestradi ol chlorotriani sene

| denest r ol dr oxypr ogest erone caproate Medroxyprogesterone
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Phytopharm) agent, Zambon)
CapCell™ (CYP450 stimula R-Flurbiprofen (NF-kappaB
Bavarian Nordic) inhibitor, Encore)
5 GCS-100 (gal3 antagonist, 3CPA (NF-kappaB inhibitor,
GlycoGenesys) Active Biotech)
G17DT immunogen (gastrin Seocaicitol (vitamin D recep
inhibitor, Aphton) agonist, Leo)
Efaproxiral (oxygenator, Alic 131-I-TM-601 (DNA
Therapeutics) antagonist, TransMolecular
PI1-88 (heparanase inhibitor, Eflornithin (ODC inhibitor,
10 Progen) ILEX Oncology)
Tesmilifen (histamine Minodronic acid (osteoclast

g

antagonist, YM BioSciences inhibitor, Yamanouchi)
Histamine (histamine H2 Indisulam (p53 stimulant,
receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,

15 Ribapharm) PharmaMar)

Cilengitide (integrin Rituximab (CD20 antibody,
antagonist, Merck KGaA)  Genentech)

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

Sanofi-Synthelabo) Wyeth Ayerst)
CCI-779 (mTOR kinase PG2 (haematopoiesis
inhibitor, Wyeth) promoter, Pharmagenesis)
20 Exisulind (PDE-V inhibitor, Immunol™ (triclosan
Cell Pathways) mouthwash, Endo)
CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine
Pathways) predrug, Wellstat)
AG-2037 (GART inhibitor, SN-4071 (sarcoma agent,
N Pfizer) Signature BioScience)
25 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,
30 Pharma) Leo)

TLK-286 (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
35 Novartis) ILEX Oncology)

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




Dexanet hasone Tal aporfin (Light Sciences) Pd-Bacteriopheophorbid

Ther al ux ( Weeroat/eshasol ogi ei ( Yeda) PCT/EP2009/003030
Mot exaf i n- Gadol i ni unLut et i um Texaphyri ngs _
(Pharmacyclics) (Pharnmacyclics) Hypericin | matinib (Novartis)

Lef | unom de( Sugen/ Pharnma a) ZDI 839 (AstraZeneca) Erlotinib (Oncogene
Sci encE Canertjnib (Pfizer) Squal am ne (Genaera) 5U5416 (Pharnaci a)

S5U6668 (Pharpmacia) ZD4190 (/‘ESIDA&IZ s@%éteﬁ'%éffﬁzﬂw@poptoms
Vatal anib (Novartis) PKI 166 Hppyaitis) GA016 (G mwariet M Reghe

EKB- 509 (Wel h) EKB-569 (W
(Cephal on) CEP-751 (Cephal 0 ['.‘)‘)\101 B?Hdl%ﬁs prl ’%%HHE%OP%%
Phenoxodi ol D Trastuzumab ( rt 25 (I nCl

(Genentech) MDX-H210 ( Medarie iﬁ?g &@ ) VDX- 447 ( Medar ex)
ABX- EGP ( Abgenix)—+Mc-1C11 7 (CCK-A_inhihitor,

BCX- 1777 (PNP i nhi bitor, Sanof I - Synt hel abo) B| oCr yst) Tocl adesi ne
(cyclic AMPRanpirnase (ribonucl ease agoni st, R bapharm sti nul ant,
Al facel |)

A combined treatment of this type can be achieved with the aid of simulta-

neous, consecutive or separate dispensing of the individual components of
10 the freatment. Combination products of this type employ the compounds

according to the invention.

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 14-526), Met kinase is expressed for the purposes of protein production in

insect cells (8f21; 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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Ro- 31- 7453 (apoptosis Everlife)pronoter, La Roche) SDX-101 (apoptosis
pronot Brostallicin (apoptosis Sal medi x) pronoter, Pharnmaci a)

Cefl at oni n ( IPROLIRSES aBIANR be ﬁg&g@g&gpgigﬁ’%afﬁﬂglaﬂﬁﬁaﬁlé%éﬁn{el e

this type can be achieved ' with t taneous, consecu
or separ ate @ysteorsilnghoscintibatiomddrokitnity memmb(&n‘gaem‘l thef Bioeadle®nt .

Cort Dt on_BhOGUEE St bl 57 VPSP TRL Beh e, RN Sy e O,
the exanpl es (s fet BBy phegpmw®ﬁ%%ﬁa&&ﬁ obﬁJe%wd@%% %’éﬁ%ﬁai‘%énd

to havé ki nase i nhi bi tory activity er ass 1 known
literature amBasuid usisgdarioastvelyldlelieddA by (%eAﬂsec EHhAIR) Ingtei n

h | b 9:189- 197;
i ot ar e gabgos e ERsEn g B R Ban oy C b oS e RaR i
Res. 18: 4435siiyial;orAsHRr ainl ehn dle- detBeied. BURHerrﬁ@rQ%@ﬁ?&%@ne@ﬁ@nﬁ%‘e

et al., J Natl. Cancer |Inst 52:413-427; N cosia et al n Vitro
18: 538- 549) ! resolved 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).

p—

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
room temperature with radioactively labelled **P-ATP in the presence and
absence of fest substances in a total volume of 100 pl. 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 0.9% 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



25 Measurenent of Met kinase activity According to the manufacturer's
data (Met, waciooweszoddpst ate, catal ogue No. 3014-526), Metpddirase/dos030
expressed for the purposes of protein p;gduction in insect cells
(Sf21; S. frugi perda) and subsequent affinity-chromatographic
purification as "N-term nal 6Hi s-tagged” reconbi nant human protein in
a bacul ovirus expression vector. WD 2009/ 143945PCT/ E P2009/ 003030 -
53 - The ki ngarieagddavisiata@aspden FEAFHEEEoMENMGEYACF QUS M aTha M Hibi-
measurenent systenms. In _the scintillation proximty method (Sorg et
al ., J. of BiUnR&Es deS5&aedrtagningdosingthelRS19MTS heodrams hpl at e
method or the filter binding test, the radioactive phosphoryl ation of
a protein or peptide as substrate is 5 neasured using radioactively

| abel | ed ATPK{r3e yBBtio33Bndilihs pbnwiehie case of the presence of an

i nhi bi ®ory c np?und, a reduced radi oactive signal, or none at all,
can be detecggd!°ﬁ§§§ﬁbPHﬁ¢%, honmobgeneous time- resol ved fl uorescence
resonance en - ): r e risation
(PPt echnol agag saRsteRbe (0 BB 1EsTedin 3Rcay BLIICHRAIEAT SPORRSR " =3 ' O
Bi onol ecul ar 18q1 @€ AiRy(fin2008ncekBktdh4) uMQdier 0.36N:CiaditRe(Tme ELI SA

assay net hods . use ecific ospho anti bodi es (phospho-ABs). The
phospho anti Bgd{j%ﬁ/&iﬁ‘ﬁ?aﬁ?g% alfhgupHE? In assaYAiEtersubst rate. This

bi ndi ng0can be det ect ' ' SEERG | econd
per oxi dase- conj ugat ed%@n??%%@%’b%@sggt al~ fo g%@g—/‘ﬁ?@chem J.).
20Fl ashpl ate nmethod (Met kinase) The test plates used are 96-wel |
FVashpl ateR m crgt 'luh.re plates from Perkin El mer (Cat. No. SMP200).
The conponents o OWRIONRIUSELe reacti on described bel ow are pi petted
into the assay pl a}:\gsay'?ggffé@t ki nase and the substrate poly
Al a- G u-Lys-Tyr, (pAG&T, 6:2:5:1), are incubated for 3 hrs at 25
15 50 mM HEPES

3 mM magnesium chloride

3 uM sodium orthovanadate

3 mM manganese(ll) chloride

1 mM dithiothreitol (DTT)

pH = 7.5 (to be set using sodium hydroxide)

20
- Stop solution:
60 mM Titriplex Il (EDTA)
. - ®P-ATP: Perkin-Elmer;
- Met kinase: Upstate, Cat. No. 14-526, Stock 1 ug/10 ul; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2: 5 : 1 : Sigma Cat. No. P1152
30 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 subsequently injected subcutane-

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



roomtenperature with radi oactively | abelled 33P-ATP in the presence
and absencev®@ioobesbasubstances in a total volune of 100 @dreme6b/003030
reaction is termnated using 150 pl of % 60 mM EDTA sol ution. After
i ncubation for a further 30 min at room f’e'nperature, t he supernatants
are filtered off with 30suction, and the wells are washed three tines
with 200 pl of 0.9% NaCl solution each tinme. The neasurenent of the
bound radi oaFBY (Withou CaF+ hRE %gfu)bmtgﬁsf&fa fd érﬁhfétls‘h{mbfér omised
measuring instrunent (Topcount , Perkin-Elnmer). 35The tu val ue
used is the imRidbyosipst pethdiasebgroepof BoniceTrdsan hvatagebiemour volume

approxi mat el yci,nnt r 6000-.9 Th Jacol ogi cal zero
o 5006! 1450 FE AR HERR8 B 50 ). 18 “?gg]}’%*é'cﬁs@%g@?@&@@@%?ﬁ ina
final concentiatrmWacdtats Bufdd pHE5) Hetkd bbRTINisEE Y 85Il LR caHtl|

det er mibned usi ng the RSI MIS program b5Kinase reacti on conditions per

wel |1 30 pl &fouzand 200 Marka of Pho@fors@iedt disselved indhe ashiste (volumeay

0.35 poi- of JAPVRRO IR e WnPRAAPaBIe Teaie™ BAE8.
buf fer; 10(1l@anh cabe®yzyustioeibe. ASr 9k, BRI Y& IhadSH Wérﬁgé vesed:

- Assay buffer: %}EASO mM HEPES 3 mM magnesi um chl ori de 3 pM sodi um
or t hovanadat &M M pelh ghard H1a expeiiment was terpinatedhi ot hrei t ol  (DTT)

10

Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier caliiper, and the tumour volume was calculated
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-
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 ( )



pH = 7.5 (to be set using sodi um hydroxi de) 20 - Stop solution: 60 mM
Titriplex WO200E6DB8)s5 25 30 33P-ATP: Perkin-El nmer; Mt kdmes®@09/003030

Upstate, Cat. No. 14-526, Stock 1 pg/ 105 | ; spec. activity 954 U ny;
-Poly-Ala-3 u-Lys-Tyr, 6 :2 : 5 : 1. Sigma Cat. No. P1152 In-vivo
tests Experimental pr ocedure: Fenale Bal b/ C nice (breeder:

Charles River Wga) were 5 weeks old on arrival. They were

accl i mat i sed HRLOwefterlz:ng 35conditions for 7 days. Each nouse was
subsequently injected subcutane- ously in the pelvic area with 4
mllion TPR-Met/NLH313 cells in 100 pl of WD

2009/ 143945P{TdthBAORS/ @0383At 4. §$mg/ &t (%\Mlﬁrﬂrﬁuég Gath. pes Mo++) .

After 5 days, the animals were random sed into groups, so that each

gr oup %B 9 m ce hadValertV.dPe{gel t efndth : acemﬁr:wom%(\ml of ahde: 55 -
165) . 0 pi of vehi % hyl cel I ul ose/ 100 mM acet ate
buffer, pH 5.5) we pgéﬁm@?ﬁf%@ daily to the control group, and 200
ng/ kg of "A56" or Mgm 3.8i reB0198di -i-r G:m@0vehicl e (volune |ikew se 100

pl/ani mal) were ad r (épv to the treatnment groups, in each
case by gastric tu é]{o t%e'ﬁﬁb%a‘[lﬂ the controls had an average

vol ume of 1530 pl Mmhecemointmnee&mm?mMEBm.GNEasur ement of
the tunmour volune:, The . le Sﬂgt? é’ﬁf}] and breadth (B) were neasured using
a Vernilér calli per, afRen 4 r volume was cal culated fromthe
formul a LxBx B/ 2.

) 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

3.8104.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long,

internal diameter 3 mm

Wavelength: 220nm

20
Retention time Rt. in minutes [min].
P Example 1
) 25 . . .
The preparation of 1-[3-(2,5-dichlorophenyf)-4,5-dihydropyrazol-1-yl]-2-(3-{5-
[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-ylpyrimidin-2-yl}phenyl)ethanone ("A1")
is carried out analogously to the following scheme
30

35



Keeping conditions: 4 or 5 animals per cage, feeding with comerci al
mouse foodwBrniohfiJzossfbove and bel ow, all tenperatures argjphosadossho
in C Inthe follow ng ex- 20 anples, " gznventi onal work-up" neans:
water is added if necessary, the pHis ddjusted, if necessary, to
val ues between 2 and 10, depending on the constitution of the end
product, the mxture is extracted with ethyl acetate or

di chl oronet haneg;l the phases are separated, the organic phase is 25

dried over so sul Flat > and evapor at.ed, Hand,dHhe residug is purifhed
by chr omat ogr @ @;{é” ¢a g an by crystallis n. yRf_lva S
on silica gel; &l uept; ethyl e/ met hgnol ~9: 1. 3 o N Br
spectronetry (I‘%‘):CEI f)el ectr i np&ct ion Mr“FAB (fast atom
bonbardnent) (MH) + ESI (el ectrospray it%hi satiron)pr ( MHH) +

APCl - M5 (at nospheric pressure chem cal ionisgiegn - naSS

spectronetry) PR+~ WD 2009/ 143945PCT/ EP2009/ 003030 - 56 - HPLC

met hods: Met heg-4" CGradient: 4.5 min/ fhow 3 m/nin 99:01 - 0:100

Wat er +0. 19%{ val..) of TEA. ace onih}rm(vol .) of TFA 50.0 to 0.5

mn: 99:01 0.5 HiprR,,bi, M n:- 0d-"¥ 01 @?j& 4.5 mn: 0:100
50-4.6 10

Col um: Chr onoldaah SpeedRQO | engt h: 220nm Met hod
B. Gadient: 42Fxin/ flow 2 m/nmin 99:01 ;100 Water + 0.1%vol.)
of TEA1Qacetonitrile + 0.1%vol.) of TFA

I\I/N
P
Br N.. N
- Q\@ 1
Pd(PPh,),Cl, cl N g,
K,PO,
15 DME
Pd(PPh,),Cl, Ci o
K,PO, Ny Ny
DME N*Q\LA
- cl =
llApI” -u—.hi)N"\__’ND
>} '
20

0]
B
O -
N
AN Yy

‘I Cs,CO,

CH,CN
% cr
N

1.1 16.0 g (120 mmol) of aluminium chloride are added in portions to

a mixture, held at 110°C, of 14.7 g (100 mmol) of 1 4-dichlorobenzene and
30 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 aqueous 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-



0.0 to 0.2 mn: 99:01 150.2 to 3.8 mn: 99:01-> 0:100 3.8 to 4.2 mn:

0: 100 Col unno 26dn9smati th Performance RP18e; 100 mm | ong,
I nternal dianeter 3 mm 20Wavel engt h: 22Qnm Retention ti PCTIJQFPZOOQ'IO%%O
mnutes [mn]. Exanple 1 25The preparati“on of

113- (2, 5-di chl or ophenyl) - 4, 5-di hydr opyrazol - 1-y1] - 2- ( 3- { 5-
[1-(2-pyrro| I di n-1-yl ethyl)-1H pyrazol -4-yl | pyrim di n-2-yl } phenyhet ha
none (A ") Iiethanel adeiodht 301600480 6-dign biSor B SREE: Bhwn-

1.116.0 g (120 mmmol) al um nium chlori earea I'n portions to a
m xture, hel deathLl@OC of 14.7 g (100 mol) of 1, 4 di chl or obenzene

mxture | s cobr AT (it Ajepaucr £803F (bt 6 AHbiEho & drebnae,
and ice is agggdy. 6'ﬁh@n@lgﬁm8?09i’tﬁ%¢d§3th dI ?c},;q Ffq )and t he aqueous

phase i% extracted a nunber of times Wi or onet hane The
conbi ned organi ¢ 35phases are dried over sodiumsul fate and

evapor at ed. resi LS ,chronmatographe illica-gel colunn
Wi t ﬁ petr ol eﬁ%et hgr&ygéh@ﬁ] o) o ‘\%‘3%6 1&’3@%&%@’ Eg%ﬂb;rg@g@sﬂoone
58 - met hane aas agbB@nd a s’:bf@thirom@pﬂuﬁaeﬁm%wgéhOéppb@ﬂ%;n' (BBFPH@HO:}OPHG

as browni sh |iqui d; = 3.50
(t, J = 6.1 {ydragipiumghgioxide ig 48 18l af PIF, mpl)themamr(enﬁ smcj afr@gn

(dd, Jxo= 2. %erﬁf)eraltare fof oﬁe%urlﬂzﬁ g (19.4 mmol) of 3-bromophenylacetic acid
Y and 4.76 g (24.8 mmol) of N-(3-dimethylaminopropyl)-N'-ethylcarbodiimide
a 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-
leum ether/tert-butyl methyl ether as eluent: 2-(3-bromopheny!)-1-[3-(2,5-
dichlorophenyl)-4,5-dihydropyrazol-1-yllethanone 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-dichlorophenyl)-4,5-

25 dihydropyrazol-1-yllethanone and 796 mg (3.06 mmol) of bis(pinacolato)-
diboron in & 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 organic
phase is dried over sodium sulfate and evaporated. The residue is chro-
matographed on a silica-gel column with petroleum ether/tert-butyl methy!
ether as eluent: 1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yi]-2-[3-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllethanone as brown
viscous oil; ESI 459.

35



1.24.60 g (19.4 mmol) of 3-chloro-1-(2,5-dichl orophenyl ) propan-1-one
are added w® 093043943 on, kept under nitrogen, of 1.90 mMpdPEr2b09708003D
of hydrazi nium hydroxide in 40 m of DI\/E9 and the mxture is stirred
at room 10t enperature for one hour. 4 g (19.4 mol) of

3- bronophenyl acetic acid and 4.76 g (24.8 mmol ) of

N- ( 3-di net hyl am nopr opyl )-N -et hyl carbodi i m de hydrochl ori de (DAPEC!)

are then addddt sucde¥sgeHQ, mad dﬂﬁpé@%@iuﬁ@ﬁho%aﬁtéltﬂl@(dréteséﬂerécﬁﬂeoat
roomtenperature for 18 hours. Water is added to the reaction

m xture. Thel® @sﬁﬂ"ftm ol & mei (1af @mraol pf f d3da, Sotichigrephernyd4.6n and
hed with d
e {1 v ofn o £S04 o L SR AR gt

ge'z ;oL%um e':]bhehyl@"thabu’wbndﬁﬁ)ﬁyhgqt] e masol eb BB mo-5-iodopyrimidine in
ono

201 chl of opharyAY. Ssisteigiad ymaiiu ethoy) ans Herpiviuresis feateshiaBoC

CrysLal s ESlndénuboBAzsy W (g3 Rl S RSB ARSI i

2- (3-br om)phehlplz):iebr[@er(éd&pdofchbﬂmhemyér)e—theﬁadded and the reaction
25di hydr opyr azol

|.i et han an 796
bi s(pi nacol af’B)‘t %i% ?%é)(% NERT Ve gg%%‘?f T%BONSX%TGP(J@?@“%%)@H"Q 0
80C undér nity fn
bi s(triphenyl piﬁ%gp%?%%bgg}’el(%d@éee @T@alﬁﬂtg}'?raethgpg Ei' & org%mc(}fhase S
m xture i s sevapeated, mchéaemﬂieeh@uhmma’ﬂogramm oA sHfmE-gélwodurng

e R T TN, R

h t )
Zt Lg??t g?{ agﬁmmn@ yﬂ?dHéﬁ@ﬂgﬁb @SW%EWOtpheH% 1408 &tHPdropyrazol-1-yl}-

143- (245- di cﬁtf@r@pﬁeawngllomsh @Iryﬁtah di@lrta&‘m -1-y1] - 243-
35(4,4,5,5-tetranet hyl- 1, 3, 2- di oxabor ol an- 2- yOphenyl | et hanone as
brown viscous oil; ESI 459. WD 2009/ 143945PCT/ EP2009/ 003030 - 59 -

1.41.08 g (518 rmnls)olmfontcsﬂ ﬂp@@sgommh@g@hgmobrw E?fﬁyzeteew&oﬁ@k@ed
to a solution of 780 61 70 5-di"chl or ophen 4, 5-

di hydLopylr az§1digsglygd im3 Qm'&f@CStqfétﬂi%mﬁhW 59,304- rﬂmk)a@“d\ddﬂaﬁﬂkzoyl
- 5 7
) bronpai i calRfToRTfe W dEhidrue/ S8 4.0 152 Moo gf raesiym earhep-

and the m xtamnesamécahetr@saﬁlﬁ]tmﬁengxbhn@@ﬁned%frrm(t@rr@%rm Yorof

bi s(triphenyl ghos;r)hl ne) pal |.adi un(11) chl oride and one drop of
tri et hyl am néS 881 reaghen mixyre wellisgd ofonithsuetlionand washedewitht

80C under ni %&é’t@ﬁﬁnlﬁeoﬁhé%tm |§ev%$&aﬁ&?§ﬁaﬁgrt U hALR eth |lage:

partitioned between water an di"chl oromne e organrc p
tate and saturated sodium chloride solution. The organic phase is dned

t he

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 oll;
"H-NMR (dg-DMSOY: & [ppm] = 1.25 (s, 12H), 1.65 (m, 4H), 2.44 (m, 4H),
279 (t, J =6.8 Hz, 2H), 4.21 (1, J = 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-
yl)phenyl]-1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-yllethanone,
171.2 mg (0.59 mmol} of 1-(2-pyrrolidin-1-ylethyl)-4-(4.4,5 5-tetramethyl-
35 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)palia-



evaporated, and the residue is chromatographed on a silica-gel columm
with petrokaygostiuels / tert-butyl nethyl ether as el uentg

243- (5- bronopyri m di n- 2- yOphenyl | - 143- (% 5-di chl orophenypch/aP%gomoﬁ%g
opyrazol -1-y11- 15et hanone as yel |l ow sh Qr‘ystal s; ESI 491. 1.5A
solution of 10.0 g (50.5 nmol) of pinacolyl pyrazole-4-boronate IS

di ssolved in 100 m of acetonitrile, and 17.59 (101 mmol) of

N- (2-chl or o- ZGn@hHIdHE A4 HEi ( )
of caesium car boﬁate are addeg m%ﬂ?@é@gmlﬁé peghh%%cejanés%?eéﬁ a?]g té??m&’ﬂ@é
at room t enpés afinec at 80°Q ormtRihsursThereactioromixtusd isreeoied Hind parted

of f with suct.ion washe oni r|Ie The fi|Jtrate is
evaporated a 'Bnﬁgi’te?‘?’?%rﬁ(‘év ?geqr%gglﬁﬁ&{ Qﬂﬂﬁ A€ ARan SRR g dreddi um
chl ori de_sol ébpgodifiiPsaranne emé%%tba e gekidnenee |

and eva@por at ed e&Z yrrolidin-1-ylet hylp | r%ﬂ@ét!:!@?a'ﬁhefdaér?a
tetranet hyl- siligazelice Mihahcmemetbﬂnpgma&lahel a&;eb&h& BfR(6- 0i | ;

18 15 N ogghPBs ko iz - BBt s ol
%Z% (g g?oﬁr;“-ﬁﬁnr]agia% 1§§‘rlr§l¢ﬁrﬁlﬁfﬁ};ﬁién9f)e%9|oﬁg (153 sEmRbmHRUSs solid;
yl ) phenyll-1 (5545 di chl orophenyl) - 4, 5-di hydr opyrazol - 1-yl | et hanone,

1 (2 ouer Ui R d0e 2SO0 5pra] & 668 Gy AR P9, 2H), 3.34 (m, 4H),

351, 3, 2- di oxatmmj an-10 Hi)2&lw3395i@tzg|=e‘t@mdz 22, 1a2((&. @Flg R )t o = 6.3
tri potas- si Ehos hate trihydrate in m 1, 2-di e hox et hane is

heated to 80 gler 7 A Mo fdh @@d £45HB nﬂnl 2df Hz, 1H), ,(d,J=9

bi s(tri phenykph ) aI 0 / 9 9/ 0 - -
diun(l1) ohl LRNEn. 86 G ?%Oﬂe h?ﬂan&r‘éﬁp(%éfﬁé ad %,ﬁ%m?-%ge
m xturesi s sts,rited8ats @O@HI)OEB 138shoiy.s. The reaction mixture is

cool ed and partitioned between water and di chl oronet hane. The organic
phase is dried 5over sodiumsulfate and evaporated. The residue is
chromat ogr apbgeh iy %i“'i§%bﬂa‘?ﬁed39h5f$ﬁo%ﬂ/h di chl or onet hane/ net hanol
as eluent: 143-(2,5-

di chl or opheny1l) - 4 5-di hydr opyrazol -1-y1]-2-(3-{541- (2-pyrrolidin-1-yl
ethyl)- 1H pyrazol -4-yl]pyrimdin-2-yllphenyl)ethanone ("Al") as

anor thHs solid; ESI 574¢i 101H-(NVR DIVBO) 6 [ppn] = 1.68 (m 4H),
2.89 (m 2H), 334( H, N3 P Hz, 2H), 3.95 (t, J =10
Hz, 2H), 4.12 (s, 2 . [0 = 3 \2H) 7.47 (m 2H), 7.56
(dd, J1 =9 Hz, J2 ==& 1H)5 763 1H), 7.80 (d, J

= 2.5 Hz, 1H), 8.1€I(s, 1H), 8.27 (d, J = 5(s,,
8.45 (s, 1H), 9.13 (s, 2H). Conpound "A2" is 3Sogoué“?—y

25
Example 2

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

ried out analogously to the following scheme

35



25 Exanple 2 The preparation of

143- ( 2, 5- dmahtoop/oqsaenyl) - 4, 5- di hydr opyrazol - 1- y1] - 2- { 315 cT/EP2009/003030
30( 1- net hyl pi peri di n-4-yl net hoxy) pyri n‘i_Ehn 2-yl ] phenyl | et hanone
("A3") is car- ried out anal ogously to e follow ng schene 20
Compound "A4" is obtained anal ogously 30 Exanple 3 WO

2009/ 143945PCT/ EP2009/ 003030 - 62 - 5 A5 is carried out

anal ogously to the foll ovm g_schene 10 2 pl of % agueous
hydrochl ori ¢ agi-g arg add @ q suspe 8{9 4 5.00 mmol)
of 3-acetyl be @ I ¥ par rrrab ehyd 1C 538 ny
(6.50 mmol ) of/df met+ Iammnl ufmngBor f N
r PACL{PPh,),
5 KOAc  pmF
7N
N
sodium perborate J\/Qr ﬁ)
N. B-g
e @) 0
water ‘j\ )«V
10

o
5 /—CN—Q Cl O
J HO ¢! Q\& N
7 N I\j\
- N =
PPh,/DIAD c O/\O
N._ O
15 THE hd

20 A" /\O

Compound "A4" is obtained analogously

25 cl 0
al N .= o
N\ IIA4II .

30
Exampie 3
35 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")



25 ethanol. The reaction mxture is stirred at 80C for 18 hours. The
reaction myg 1614384550l i d mass, is cooled to room tenperggodalssito
up in acetone, filtered and mashed wth 3 little acetone. The residue
is dissolved in water and extracted witf4dichl oronet hane. The aqueous
phase is adjusted to a 30 pH of 9 using 10 mM of 1 N NaOH and
extracted with dichl oronmet hane. The organic phase is dried over
sodi um sul fate and evapor at ed:

3- (3-di met hyl ami nopr opi onyl ) benzonitrile as brown oil; ESI 203.
353.21.0 M (17 nmol ) of iodonet hane added to a sol ution of 677 ny
(3.35 mmol ) of 3-(3-dinethylam i yl )benzonitrile in 5 m of
THF, WD 2009/ 143945 P29 : - and the mxture is left
at roomtenperature f ) The resll t ant precipitate is
filter&d off with sygtion, Shed with ted met hyl et her and
dried in vacuo: [3+(%3- cyanophenyl) 3- oxopr opyl 1\tr iNety ni um

5i odi de as beige crystals; ESI 217. 3.3A solutiofy kept er wagn
nitrogen, of 470 mg (1.37 mmol) of [3-(3-cyano-

phenyl) - 3- oxopropyl Jtrinmet hyl anmmoniumiodide 2 m of DVF is warned to
50C, and 139 pl1(2.87 mol) of hydrazini um hydroxi de are added. The
reac- 10t|onusr@aﬁu@d@m&natdgbnggt@tthé@@ld‘mﬂﬁg%eﬁeﬂﬂaur and subsequently
cool ed1po room tenperature ) nmol ) of 3-bronophenyl acetic
acid and 340 ny (1 78 mol ) of

N- ( 3- di net hyl am royI) g{ - et hyl ¢gr bodi i m de hdrochl oride are .
‘added. The reac i xtur € i gy stirred at errpéf’*dture 18 N—
hours 15and suj equemlyﬁpartlficoned bet we v

di chl or onet hagé. The orga? nic phaS€i s separated offis dri
i dye i s chromatogr

silicaqgel colum with petroleumether /nNtertbutyl nethyl” ether as
el uent: 3- {142 (3- bronmophenypacet y1] - 4, 5- di hydr o- 1H

20pyr azol - 3-yl I,_p,wqmﬁérl l e as yell oww ESI 368, 370. Exanple
o=

4 The preparatio analogously to Example 1

143- (2, 5- di cHT or oph V1) 4 5 de' S r 1 3:1] 543- (B- _

met hyl - 1, 2, 4- oXAdi A - I] anone ("A6") |s carried out "AS"
’ sch

anal ogously R&to 2T, Io fig ene
2009/ 143945PCT/ EB2QQ0/ 003030 - 64 -

3.1 9.2 pl 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 chloride in 1 ml 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; ESI 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,



DAPECI Exanmple 5 10 Preparation of

3-(1-{243- (&5 fui S imdin-2-yl)phenyl]acetyl}-4,5-dihy I
-3-yl Y benzoni t P?F@%' A7") and of 3-{112- és- {541 OR35S

-(2-pyrrolidin-1-ylethyl)-1H pyrazol - 4= $BTpyri mi di n- 2-yl | phenyl ) acety
| k4, 5-di hydr o- 1H pyrazol - 3- 15yl } benzonitrile ("AS"): WO

2009/ 143945PCT/ EP2009/ 003030 - 65 - 5.11 m of 37% aqueous

hydr ochl ori c i . t i 0] 29. 6 (200 1)

of 5 acet yl benade PR ASERA R Bont SRR RS LAY nEthm ahere3d (oo
mol ) of di mptduibitatenniilienechdfonitd &uctiodvadhad wihhandluty! Fhehyraskt on
m xture is stirred at 80C for 18 hours. The reaction mxture, a solid
mass, is cooP8d AedriByRCHRNFAEYANOPhERKS - RrAPHHEMSHRY lammerivrd

and washed V‘ﬁé&?dé‘agib%‘éﬁegﬁﬁgfélgrﬁl Jfe residue is dissolved in water

and 15extracted wth Ioronet hane.” The aqueous phase is adjusted
to a pHof 9 using 1 N NaOH and extracted w th di chl oronet hane. The
organi ¢ phas over s m sul fate and evapora

js drie di ted:
3-(3-di net hys3 i noér%?ﬁ‘i‘%ﬁ@ﬁ BR7EN Rifrader. 9fet 1B Milatgenapl) of Bs(3-ppano-
20 5. 2A sol uty - ;rgm PR :
3- (3-di net hy Qﬁ]ﬁ%'ggr%xpﬁ%@f'#%ﬁe zIonHOrn?]ﬁrg |%crl]r8e£ gwioLPI\/ze%:, aWTqr%(fl 5[0 of
hydr azi ni um BQHE oxmadié 38 ml .87 mhmol) afthyanadtiniusn hedrogiticadretdtridabiThe reac-
under Rhtrogen for 2 hours. The reaction mx- 25ture i s _evaporated,
and t hgbr esi ﬁﬂ@ n?%tuﬁeou‘st gtﬂ%@ﬂg%&?ﬁéﬁ‘%‘?%a gubsguenty coplesddorpem
ether. The oraﬁge@tm@asgmnsg @H.B@qlnRl\éﬁ[)ofsy@-efdh%ﬁﬁ%ﬁﬁé&tﬁ%&&ﬁ@%{z@g@g1

‘criude 3-(4,5-di hydro- 1H pyrazol - 3-yl )’benzonitrile ‘as viscous ye

oi | ; ESI 172(1.¥8 mmogtad Ne(B-dirdethykanminogepyir’-etnylcayisatiimit & dytirochloride

further purifjcati j he,next. reaction. 30 5. 3A sol ution t

under nitr ogét\e: 3%@8(?'@89 Fgea(cggﬁmlx g |§Tﬁrl5r|r§d B?room temperature forkl%phours

15 and subsequently partitioned between water and dichloromethane. The orga-

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-bromophenylacetyl]-4,5-dihydro-1H-

pyrazoi-3-yl}benzonitrile as yellowish solid; ES| 368, 370.

20
Example 4
The preparation of 1-[3-(2,5-dichlorophenyl)-4,5-dihydropyrazol-1-y1]-2-[3-(5-
methyl-1,2,4-oxadiazol-3-yl)phenyljethanone ("AB") is carried out analogously
25 to the following scheme
% 0O NEt, O
+ HNOHXxHC| — ~0 NH,
MeCH |
30 N.
W OH
N
NaOH
il i/gy a Ok/g\r
- . 7N
a5 N~o>'— MeOH  HO oy

N-go



crude 3- (4, 5-di hydro-1H pyrazol -3-yl)benzonitrile and 1.869 (7.97
mol ) of (3xdicewmphenyl )acetyl chloride in 13 m of di chh@fpMRLINFAG0
is cooled to 350C, and 1.38 ml (9.96 nng ) of triethylamne are
added. After the m xture has been stir roomtenperature for 5
hours, 25 m of saturated WO 2009/143945PCT/E P2009/ 003030 - 66 -
sodi um car bonate solution are added. The reaction m xture is
partitioned between water and di chl oronet hane. The organi c phase is
dried over sodittth'§efflafe and ev brate. esi due is

petr. N eum et her /

>___

chr omat ogr aphed—en—a—5sits ca- oINn

3-{142-(3-br0n9 gnypacetlyl 1ed, 5- dlhydro 1Fprra§dD 3-yl Thenzonitrile
vr.
. =W

tert-butyl nethyl pther as el

as yell ow sol i ¢ 368, 370. 5. 4598 ny (P09 nmol) of potassium
acetaté are adged @ sol ution 10of 748 (2.03 muol ) of

3-{142- ( 3- br dlophenyl’) acet y1] - 4, 5- di hydr o- 1H

pyrazol - 3-yl } benzonitrile and 659 mg (2.54 nmmol ) of

bi s(pi nacol at 0) dPB6F6h in 4 M of DWF, and the nixture is heated to
80C under nitrogen. 45 ng (0.061 mmol) of

1, 1- bi s(di phenyl phosphi no) ferrocenepal | adi un(11) dichlor- 15ide are
t hen added, &xamieSni xture is stirred at 80C for 18 hours. The
reactidg mxture is partitioned between water and di chbronet hane. The
organi ¢ phase is dried over sodiun1su|fate and evaporated. The

restdue 1S <o oPmboaghaRRe] Oadsohiohidk Hniaf 2 STPnéhifhcetyl-4,5-dihydro-
3- (1-{ 243- (4,14-pyrazbEsypBERhMitrile @A?*'ﬂa@d@bgr{ol[@qaz{snl)(gtteﬁwmm 1 gl-

acetyl }-4,5-di hydro- 1H pyrazol - 3-y1) benzonitril e as brown ‘sol

416. 5.5490 A2 'éfymlj‘l ﬂipwmlé@t%ryﬂ'phﬁm)ﬂf@@ﬂbﬂé dipyehrpd Idtre/razcai -3-
added g a SVﬁB&Qﬁ%ﬁWm?FA%%ﬁ mg (0.77 mmol ) of 341424344,4,5,5-tetra-
25 ‘

met hyl - 1, 3, 2- di oxabor ol an- 2- yOphenyl ] acet y1} - 4, 5- di hydr o- 1H pyrazol - 3
-yl)- benzonitrile and 348 ng (1.19 nnDI) of 2-brono- 5- iodopyrinidine

in 1.5 m of et ne glycol dinret et and the tur
heated to 80 ugggiwnltﬁggenH Q% ﬂ%ﬁﬂgﬂ;\/ NGRS g;>F*€J
bls(trlphenylphosphbné3 ||dd|8ﬁ(| BGéhI rie “and one ne._dr op

triethyham ne are then added, and e reactiof mxtur&°f's stfrred at
80C under nitrogen for 18 hours The reaction mxture is partitioned
bet ween water and di chl or omet hane. The organi c phase i s evaporat ed,

and the residue |s hr omat ogr aphed on a sili @el ol una { th
petrol eum et her Ot butyI neth et her asiﬁi 3-(1- -(5-
br om)pyrl m di B¢ cet 11 4 @ hyd aH pﬂ/r zol - ) benzon
rile ( AT) as r‘nlmlrlpf‘\Q A4Gr 448 N
! NEt, PdCIz{dppf) N o
25 CH,Cl, N ga;;c

I~_-N
\i}/\j\ o O’B
N __= 0
Br
30 Pd(PPh,),Cl, NG N g,

K,PO,

DME

35



WO 2009/ 143945PCT/ EP2009/ 003030 - 67 - 1H NWMR (d6-DVS0) 5 [ppm 3. 32
t, J 3.96 (t, J = 10 Hz, 2H), 4.15 (s, :
7.5 Hz 5%9/1%33 (d, 3 =7 H, 1H, 7.72 (t, J = 7.@#&?%%@?%
(d, .1= 7 6 Hz, 1H), 8.15 (d, J =958 Hz, 1H), 8.23 (m 52H),
(s, 1H), 9.07 (s 2H). 5. 6A suspension of 153 ng (0.32 mmol ) of
-{243-(5- bronopyrim -

2-yl') phenyl | ageeyyld; 4, 5- di hydro- 1H pyrazol 3-yl)benzonitrile, 159
my (0.48 mmol) oik,po,

1- (2-pyrrolidin- DWJD@Tthl) 4- (4,4, et N Ng- di oxa-

10bor ol an- 2- yI }--1H-pyrazole~and 13 07 mmol ) Nof tripotassium

phos- phate trifydrate in 1 m ofNA, 2-di met hoxyet hane a drxﬂ*\gi,No
di et hyl f or mam is heated to 80C under nitrogen. 22.5 (32 QDU

of bis@ripherydp hi ne) pal I adiun(11) chloride and 1 drop of
triethylamne are itﬁ’e'h_@d, and the mxture is stirred at 80C for
42 hours. The reactidn mixtdre is cool ed and partitioned between

wat er and di chl oronmet hane. The organi ¢ phase is dried over sodium
sul fate and evaporated. The residue is chromatographed on a

silica-gel celum wirhhofdThl L@@%bhﬂrﬂ%d@éﬁ@ﬁ@ﬁ 248 ARietltddNdispension
3-{142-(3-{541 rroI|d|n Iethé ) - 1H-pyrazol -4-yl ] pyrim di n2-yl
en

| phenyl{pacet QiFg@ g {(20Gyurel) pﬁf»rgqeésé @Wﬂ”}ﬁbe?n&bﬁ’l of Dﬂl@f@'nﬁﬁd¢hﬂ$e

(o 260 ATy § O Gl RGRlonto WY g effii
'iH) 471 Sg ('Ej Th? @agtic? ﬁxtu%—ﬁs stgre%gatﬁfm foeHk, hc:7Lu7r§ Zglﬁé Sealcn?ngm&tlhé;
1E)|), 8. 23 Esaﬁfb“asn%%s c%icoglgbé’te r?Oimzte?mﬂara uge 4aken upm)ace@rifs fijteTed H)
9.13 2
143 (b di CRTor st 517 TEREALAEhE TS rosidye is dissolye in pster and
mor phol'i'n- 4- \je:(‘eﬁﬁteﬁyu)uﬁydlcmwomeﬂﬁaﬁe] ﬁher?ddmm i§' aélﬁ.ls)éed tdz.é p;H)hef

reparation the terial ronopyrlm di n- 2-
Bheﬁyl ] - 143- f%%ﬁﬁ%%@ \Pryragias Witww@wnﬁtaag% e ﬁmpha%e
d i bed i
(izg“(ZGS h?cﬁ%%ﬁ%#&oﬁ-rm“ p%éﬁﬂi?gg gifzaé%@es %F‘@%@W% Rydroxypyrl
m di n- 2- yQpheragipryiiemaneiirile ssdedioni-tremgeroil @ SH2a8pl e 2.

20

5.2 A solution of 2.02 g (10.0 mmol) of 3-(3-dimethylaminopropionyl)-
benzonitrile and 1.31 ml (26.9 mmol) of hydrazinium hydroxide in 3.5 mi of
ethanol is heated at the boil under nitrogen for 2 hours. The reaction mix-
25 ture is evaporated, and the residue 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. It 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 m! (9.96 mmol) of triethylamine are added. After the mixture

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



6. 1A suspension, kept under nitrogen, of 646 ng (1.31 mml) of 243-
(5- br onopy Mg bM43813/| ) phenyl] - 143- (2, 5- di chl or opheny1) -gHe shoby/dhaes
25pyrazol - 1-yl j et hanone, 417 ng (1.63 rmBI ) of

bi s( pi nacol at 0) di boron, 383 ng (3.90 nmwP)” of potassium acetate and
18.3 nmg (0.026 nmml) of bis(triphenyl phosphine)palladiun(ll) chloride
in5mM of THF is stirred at 80C for 18 hours. The reaction m xture
I's diluted V\ﬁsbblu-ﬁHEarlﬁﬁia*té’%l%ﬂoﬁ%‘Pé%QQBd' Fhé rontrhﬁ(tt%)% Gtitiche
filtered while hot and washed with The trate Is evaporate
vacuo to a vbetweenivairand dichiorometharta‘ T\Jwtce’gaand:)m@ isgiriet! cuedi um

b t d t t d, at
Penper at ur o, 87U RGIRE ard @il e e 1t Shecun@aranencShag "
filtered of f sichiyes @@Mn@ﬂw.tﬁf@tﬁmﬁ@héﬁ/ teashag ety Ster aceident:
wat er &nd dried in vacu

143- (2, 5-di cRHdr M@mom%\yaamHWMroﬂH pyrazol-3-yl}benzonitrile as

y1l]-243-(5-h | ) phenyl | et hanone as col ourl ess
crystals; v%ggggépﬁgég§g§%§%zézoog1003030 - 69 - ESI 457. 6.2A
suspensi on of 108 ng (0.253 mol) of 143-(2, 5-dichl orophenyl) -

4, 5-di hydr opér azol -1-y1]-213-(5- hydroxypyri m di n-2- Aphenyl ] et hanone,
5 100 ng (0. 38" moPPEERa (6. ﬁﬁmwi)mf Semaaneiaie, aregiddep fo a solution

7 (0 38 manr Y B -0 nihon e e bl n G EharRud il
_ﬂr opwi s_(la_h Thpyg&m‘:ﬁu@}bemnz&mwelalgslt&%g nTge(gi %mm@lmbgbimﬁha@:cbléﬁ))ﬂ@brdrﬁ
‘hdur s. e mx urefﬁgﬁ/gggi@% ated, an e residue

chr omat ogr apKEd "8 migyre imhedted t@l@@ﬁ@dl*@ﬁéﬂﬁ%ﬁ@ry 45 mg
h | 2
methanol as_ @) ygtmmbdil 1%%&@@%9%@58@8% fé{rﬁcen spalladiumyl) dichlor

di hydropyrazol -1-y1]- {345 pyr| m
enyl | etfganonelg ars8thenaxided| and ItimsmthuyesimtﬂrecESI SW@forﬂMhbe’RThe

iy 3. 65 (1 1S tbngn3ty R piliond bbby Waoaid dioblgromethans liery

38 I(—|; ; ggéaii&éhagérﬂsdﬂecﬂgvér@odﬁm squa@@aﬁg%vaéératg Hehe 9@340‘\{@[95\]

1
7 Hz, 1H), CBrosrrafpgrapmﬂ orsa7s1|c(asgelma)umnwummlbagnemaneanatml
' na ezonhl b} ge?uen-¥a§|($ {% -[3-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yh)phenyl}-

acetyl}-4,5-dihydro-1H-pyrazol-3-yl)benzonitrile as brown solid; ES| 416.

4.
Hz,
Ki

5.5 490 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)phenyflacetyl}-4,5-dihydro-1H-pyrazol-3-yl)-
benzonitrile and 348 mg (1.19 mmol) of 2-bromo-5-iodopyrimidine in 1.5 mi
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 chioride 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 methyl ether as eluent: 3-(1-{2-[3-(5-
bromopyrimidin-2-yl)phenyllacetyl}-4,5-dihydro-1H-pyrazol-3-yl}benzonitrile
("A7") as colourless crystals; ES| 446,448;



Conmpound No.

| C60 (enzyne) 1C60 (cell) "AI" AA AA AA 1Col1 nM

- 0.1 p. M w@de@bQq3baP14 -10 pM= B > 10 p.M= WO  per/EP2009/003030
2009/ 143945PCT/ EP2009/ 003030 - 70 - Exiig]’?)l_e A. Injection vials

10

15

20

25

30

35

"H-NMR (de-DMSQ) & [ppm] 3.32 (t, J = 10.0 Hz, 2H), 3.96 (t, J = 10 Hz,
2H), 4.15 (s, 2H), 7.48 (t, J = 7.5 Hz, 1H), 7.53 (d, J = 7 Hz, 1H), 7.72 (,
J=7.8Hz, 1H), 7.95 (d, J = 7.6 Hz, 1H), 8.15 (d, J = 7.8 Hz, 1H), 8.23 (m,
2H), 8.41 (s, TH), 9.07 (s, 2H).

5.6 A suspension of 153 mg (0.32 mmol) of 3-(1-{2-[3-(5-bromopyrimi-
din-2-yl)phenyllacetyl}-4,5-dihydro-1H-pyrazol-3-yl)benzonitrile, 159 mg
(0.48 mmol) of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5 5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-pyrazoie and 136 mg (1.07 mmol) of tripotassium phos-
phate trihydrate in 1 ml of 1,2-dimethoxyethane and 1 ml of dimethylform-
amide is heated to 80°C under nitrogen. 22.5 mg (32 ymol) of bis(tri-
phenylphosphine)palladium(il) chloride and 1 drop of triethylamine are
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
as eluent: 3-{1-[2-(3-{5-[1-(2-pyrrolidin-1-ylethy))-1H-pyrazol-4-yl]pyrimidin-
2-yl}phenyl)acetyi]-4,5-dihydro-1H-pyrazol-3-yl}benzonitrile ("A5") as brown
solid; ESI 532;

"H-NMR (ds-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
(m, 2H), 7.72 (1, J=7.9 Hz, 1H), 7.85(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, 1H) 9.13 (s, 2H).

Example 6

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



5 A solution of 100 g of an active ingredient of the fornula | and 5
g of di- s genphosphate in 3 | of bidistilled

adj ust ed tgq%%ﬁ%hégﬁglng 2 N hydrochloric acid, sterile %fﬁéﬁyﬁ%@mmsﬂ
transferred into injection vials, |yophfBi-sed under sterile

condi tions and seal ed under sterile conditions. 10Each i njection vial
contains 5 ng of active ingredient. Exanple B: Suppositories 15A

m xture of 20 g of an active ingredient of the fornula I with 100 g
of soya lecithin and 1400 g of cocoa butt qflt q d into
noul ds and al | owe h supp05|to y'é; 0 i

ingredient. 2 ohutqnpNa sol u aredfo 1 g of
“the fornlall, 93890f NaHPO4 2 (F2D,

an active ingr
28.48 g of HPO4 12 H20 and 0.°f gmef bep n um chl ori defw-940
m of Bidistilled water. The pHis adj ustedgié%6 8, and the
solution is nade up to 1 land sterilised b lation. This
solution can be used in the formof eye dr @m@aﬁiﬂeD O nt ne 0
500 ng of an active ingredient of theforn‘ﬂ are mxed with 99.5 ¢
of Vaseline under aseptic conditions. NZ>N
2009/ 143945PCT/ EPZOOEFDQ)?OSO -71 - Exarrpl e EE Tablets A mxture §f

kg of actlvelng/qo/ \k)of the forgula | o 4 ke~of lactose, 5 1.2 k@
of potgho star€R g of tal \.1/nesi um st ear at eOHs
pressed in a conventtonfat nmann i V& tablet sy nMsuch afﬁa\pthat
each tabl et cont&@BRsD10 ng of ve “rigredi ent . l/e\EN\DJagees
‘10 Tablets are prid¥sed anal ogg sly to Exanpl e E and subsequently

coated in a conveltiional manner with a coating of sucrose, potato
starch, talc, tragacanth and dye.

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

20 Example 2.

6.1 A suspension, kept under nitrogen, of 846 mg (1.31 mmol) of 2-[3-
(5-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(ll) chloride in 5 mi of THF is stirred at
80°C for 18 hours. The reaction mixture is diluted with THF, activated

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

35 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;



15 Exanpl e G Capsul es 2 kg of active ingredient of the formula I

are introdugethobmigsshard gel ati ne 20capsul es in a conventdOnahodiRRg"
In such a way that each capsul e con- ta'égs 20 ng of the active

i ngredi ent. Exanple H Anpoul es 25A sofHfifon of 1 kg of active
ingredient of the fornula | in 60 1 of bidistilled water is sterile
filtered, transferred into anpoul es, |yophilised under sterile
conditions apgyseadl ed under sterile conditions. Each anpoul e contains
10 nmg of active ingredient. 30 WO 20091143945PCT/ EP20091 003030 - 72
- Patent Cains 1. Conmpounds of the formula | 5 R3 R3' 10 2 in which

gkg?mt es Ar 69}.{ Heh su%%%%ga%tnec?f 1%8 np‘l\’g (%53 rgr?n?’o’i) '3%( ﬁ%-%ﬁZ,ﬁl—\cli:igﬁ%Ir\lcgp%Bgn%’l)—

4,5-dihydropyrazol-1-yl]-2-[3-(5-hydroxypyrimidin-2-yl)phenyllethanone,
100 mg (0.38 mmol) of triphenylphosphine and 64.4 ul of 2-morpholino-
ethanol in 0.5 ml of THF is cooled in an ice bath, and 74 ul (0.38 mmol) of
diisopropyl azodicarboxylate are slowly added dropwise. The reaction
mixture is stirred at room temperature for 16 hours. The mixture is evapor-

10 ated, and the residue is chromatographed on a silica-gel column with
dichloromethane / methanol as eluent: 1-[3-(2,5-dichlorophenyl)-4,5-
dihydropyrazol-1-yi}-2-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yljphenyi}-
ethanone ("A8") as colourless crystals; ES! 540;

15 'H-NMR (ds-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 (t, J = 10 Hz, 2H), 4.16 (s, 2H), 4.38 (t, J
= 5.3 Hz, 2H), 7.48 (m, 2H), 7.62 (dd, J1 = 9 Hz, J, = 2.5 Hz, 1H), 7.69 (d,
J=9Hz 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

Fharmacological data

25 Met kinase inhibition

Table 1
Compound No. ICso ICso
(enzyme) {cell)
30 Al A A
IlA7I| A A
IIASII A A
ICso: 1nM~-0.1uM=A
35

0.1tuM-10pM =B
> 10 uM =



15NO2, CN, COOR3, CON(R3)2, NR3COA, NR3SQRA, S2N(R3)2, S(0)mA, Het,
- [ A R3) 2] NwRB3ido/1ado4X R3) 2] Het, O[ C(R3) 2] N(R3) 2, O[ C( R3) 2[]6*['7@;‘2:009/003030
S[C(R3) 21N(R3) 2, S[C(R3) 21-, Het, -NR3[%56)21, N(R3) 2,

-NR3{ C( R3) 2] Het, NHCON( R3) 2, NHCONH[ C( ZIN(R3) 2,

20NHCONH] C( R3) 2] nHet, NHCJ C( R3) 2] nN(R3) 2, NHC(J C( R3) 2],

CON(R3) 2, CONR3[C(R3)2]N(R3)2, CONR3[C(R3)2]-,Het, COHet or COA RS,
R3denote H or A 25together al so denote al kyl ene having 2-5 C at ons,
R4ddenotes H, A or Hal, denotes a five- or six-nmenbered unsaturated or
aromatic heterocycle having 1 to 3 N, 0 and/or S atons, 30which may
be unsubstitﬁm %%mr]‘n di - or trisubstituted by Hal and/ or A
Adenot es unb 'BPEHBHé’d '$1 kyl having 1-10 C atons, in which
1-7 H atons may be replaced by OH F, d 35and/or Br, WO

2009/ 1453945PCT/ EP2009/ 003030 - 73 - and/or in which one or two CH2
groups nay bé s@ptieel 169 goof a‘ﬂl-lactSle iS@em afride dornGHe Cdngriogps di-Or
5cyclic al kyl aV| 37Cat e t enI,.na.ht | or

bi phenyl , eaé \,\,ﬁ?r&}geﬂgh t”ﬂ tt')’ﬂ Ogg) fml gter @é topH 6.5
trisubstitut edingy2 '\Ydréchlg:i’@acm( B fift&ed W@%sfqud i ct%%%
NR3COA, NR3S02A,” SC2N(R3) 2 and/or S(0)mA, 10Het denot es a nhono- -
or tricyclic Wdﬁgﬂe@d%ﬁﬁﬁ@paﬂ@@ons 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 1 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 Na;HPQO, - 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 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



or aromatic heterocycle having 1 to 4 N, 0 and/or S atons, which may
be unsubst wazmegia4sono-, di- or trisubstituted by Hal ,rpcyEfe8/003030
N(R3) 2, 5R3, NC2, ON, 15000R3, OCON(R3)2;,NR300A, NR3S02A, SO2ZN(R3)2,
S(0)mA, CO-Heti, Hetl, [C(R3)2],1N(R3)2, [C(R3)2],Hetl ,
O[O(R3)2],N(R3)2, O[C(R3)2]-,Hetl, NHCOOA, NHCON(R3)?2,

NHCOJ C( R3) 2] N(R3) 2, NHCOJ C(R3) 2] - 200CONH[ C( R3) 2], N( R3) 2,
OCONH[ C( R3) 2Exdetdle EO0THBIdts Het 1, NHCONH[ C( R3) 2] N( R3) 2,

NHCONH[ C(R3) 2] "Het1 , OHO COA, =S, =NH, =NA and/or =0 (carbonyl
oxygen), Het'denotes a nonocyclic saturated heterocycle having 1 to

252 N and/ or A0 i - i titu- A, OA
OH, Hal and/ é\rr@{s8 cgr%%wag%%@%@ag& %Q#?Sﬁégﬁ{ , [C%,Lkgéﬁfq%?tg)rg?’
ndenotes 0, 1.2kg2f pdtndetmtes0.2 kgof talcodndtD. kgl oP Frigmes ki kealrhte is
usabl eSsalts, tautomers and stereoi somers thereof, including m xtures

thereof in aPfe$SgdiiB& coyyenyppaunasnacowive trplets inisachawpy Hhtigaeh
Ridenot es Ar¢ tﬂé%ﬁ%ﬁ%lﬁ?’%éiﬁﬁggﬁ?iﬁ&%ﬁ(e 3030 - 74 - and

pharmaceutically usabl e sal S and stereoi soners thereof,
including mxtures thereof in all ratios. 3.Conmpounds according to

Claim1l or 2Ein \M]lﬁp ﬁdenotes H A Het, -[C(R3)2]Het or

O[ C( R3) 2] Het FX&MP BHar HERB€®F cal | y usable salts, tautomers and

st ereoil@oners thereof, including m xtures thereof in all ratios.
Compounds according to one or nore of Clains 1-3 in which

_ 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
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example H: Ampoules
25 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



Ardenot es phenyl

15t her eof ,
according to one or
or branched al kyl

which is nono-, di- or trisubstituted by Hal and/or
CN, and phegmgewsbeal |y usable salts, tautoners and StQﬁﬁ@tﬁ@@ﬁmﬁmm

i ncl udi ng m xtures thereof |? all ratios. 5. Conpounds
more of dains 1-477f
having 1-6 C atons, 20and pharmaceutically usable

“whi ch Adenot es unbr anched

salts, tautoners and stereoisoners thereof, including m xtures

t her eof

rati os.

6. Conpound to one or nore of
Clainms 1-5 in which Rd4denotes H, ngaar?gﬁ?wé%

pharmaceutically usable salts,

tautonmers and stereo isoners thereof, including m xtures thereof in

all ratios.

7. Conpounds accordi ng to one or nore of Clains 1-6 in

whi ch 30Ddendt es Compooidsddfithe fotmadpHenedi yl, furandiyl, pyrrol ediyl

oxazol edi yl,
i m dazél edi yl
pyri di nedi yl

i soxazol edi yl
t hi adi azol edi yl, pyridazinediyl, pyrazinediyl,
or pyrimdinediyl, where the radlcals may al so be nono-,

oxadi azol edi yl, pyrazol edi yl,

di- or trisubstituted by 35 Hal and/ drR® A R*wWD

2009/ 143945PCT/ EP2009/ 003030 -
salts, tautoners and stereoisorners
i i 0S. 58. garpo

rati os

t her eof

Clains 1-7 in which

10

15

20

25

30

35

in which
R1
RZ

gal |y usable
udi ng m xtures
one or nbre of

denotes Ar or Het,

denotes H, A, Hal, OR® N(R%),, N=CR*N(R?),, SR®,
NO,, CN, COOR?®, CON(R®),, NR*COA, NR*SO,A,
SON(R)z, S(O)nA, Het, {C(R*)2IN(R)2, [C(R)zlnHet,
O[C(R)2IN(R?)z, O[C(R®)zlnHet, SIC(R%):1N(R),
S[C(R¥2lnHet, -NRIC(R®)21.N(RY),, -NRYC(R®),].Het,
NHCON(R®)z, NHCONH[C(R®),].N(R%),,
NHCONH[C(R®),],Het, NHCO[C(R®),].N(R?).,
NHCOI[C(R®)J-Het, CON(R?),, CONR[C(R®)2]aN(R%),,
CONR’[C(R®);]sHet, COHet or COA,

denote H or A,

together aiso denote alkylene having 2-5 C atoms,
denotes H, A or Hal,

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

denotes unbranched or branched alkyl having 1-10 C
atoms,

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



Het denot es a nonocyclic saturated, unsaturated or aronatic

het er ocycl gudnanobighodsto 4 N, O and/ or S atoms, which ”aypcpﬁgpzoog/oosﬂse
unsubstituted or nono-, di- or tri subst|7§ut ed by A and/o
U

[C(R3)2InHet1 , 10and phar maceutical ly able salts, tautoners and
stereoi sonmers thereof, including mxtures thereof in all ratios. 9.
Compounds according to one or nore of Clains 1-8 in which

15Het denot es pi peri di nyl, l: - i
oxazol i dinyl, pyrazolyl, p%ﬁ” Ar‘;/ﬁ]h%ﬂyw%}&é%@ldl—ﬂ#’é} Pé W@%%,Iaced

oxazol yl, oxadi azolyl, im dg£alNH, SpHr, 8Qd and/soK)&Z:cﬁlylgpoups,
i m dazolidinyl, where the radicals may al so be nono- or
20di substituted by A and/oPf[C(R3)2]nHet1 , and phar maceuti cal | y

usabl e salts, tautoners angd,§ FCeJ'WCET%‘Q’W?§'7t eh&pk, including mxtures
C

t hereofs in aI | ratios. 10. rrpoun ording to one or nore of
Clains 1-9 in whif"dh 25Het i denoteeaot‘mrwéma;hhﬂw or pyptreolyl, diachil of which is

nmor phol i nyl, pi perazi nyl, oxazol idi i mdaz wher e the
radi cal s may al so be nono- “BFY t?ﬁt%tﬁg rtrU?%?f & ozgrig%%égtag by Hal, A
and pharmaceutical l'y usabl @Rs3a RY), tggﬁqqgléscp;n@@@ﬁﬁ

n e@Dmlfﬁv(%’orrpounds

30t hereof, including m xture hereog i ratj os. 35711
according to one or nore oN ANRZ302ANSGBNGR )R&dé&m@t\?é@)r%

I;RzgrenZqufoS’et ﬁ’er |I__%ttso denoRaégé\ Ry '@r%éogr[ i g t)rlfl’%“%g%f'%lqg urwgturat i ©

20§09/ 143945PCT/ E P2009/ 003@88romdifc heterocycle having 1 to 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,

15 COOR?®, CON(R®),, NR*COA, NR*SO,A, SO.N(R?),,

S(O)mA, CO-Het', Het', [C(R*2]1.N(R?), [C(R®)].Het',
O[C(R})21.N(R®),, O[C(R®),].Het', NHCOOA,
NHCON(R?), NHCOO[C(R),]sN(R*)2, NHCOO[C(R*)]s.
Het', NHCONH[C(R®)].N(R?),, NHCONHIC(R®),].Het',

20 OCONHI[C(R*)2].N(R%2, OCONH[C(R®),].Het', CO-Het’,
CHQO, COA, =8, =NH, =NA and/or =0 (carbonyl
oxygen),

Het' denotes a monocyclic saturated heterocycle having 1 to

25 2 N 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,
20 n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.
35 2. Compounds according to Claim 1 in which

R’ denotes Ar,



R4denotes H, Ddenotes thiazol ediyl, thiophenediyl, furandiyl,

pyrrol edi yiwo sooazgdogdi yl , i soxazol edi yl, oxadi azol edi yl , pcT/Er2009/003030
pyrazol edi yl, 5i m dazol ediyl, thiadi azgggd_i yl, pyridazi nediyl,

pyrazi nediyl, pyridinediyl or pyrimdinediyl, where the radicals my
al so be nono-, di- or trisubstituted by Hal and/or A, Adenotes
unbranched or branched al kyl having 1-6 C 10atons, Ardenotes phenyl

which is nmono-, dind ghariidceubedliytudaie byitdiabuRneandNtefiidaneies a

monocyclic saturated, unsaturated or aromatic 15heterocycle having 1
to 4 N, 0 and/ or therapbigcludiRodRixigs Beereas itball ratigsed or nono-, di- or
trisubstituted by A and/or [C(R3)2]nHetl , Het'denotes piperidinyl,
pyrrolidinyl, norpholinyl, piperazinyl, 20oxazolidinyl or

i mdazolidiny., Weneodrs saesbréidbsoyinalssr O weiga- or di substituted
by =0 and/or A Haldenotes F, O, Br or |, ndenotes 1, 2, 3 or 4,

and phar nmaceuti c&l |y u§gppriesdhiA.diett G Brehblehat OdEEr editdetner s

according to al arm P LR FREFReh I saRle, s RS e RN <.

nane thereof, including mixtures thereof in all ratios.

10 4. Compounds according to one or more of Claims 1-3 in which
Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
andfor CN,
and pharmaceutically usable salts, tautomers and sterecisomers

15 thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
A denotes unbranched or branched alky! having 1-6 C atoms,
and pharmaceutically usable salts, tautomers and stereoisomers

20
thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
R* denotes H,
25 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

7. Compounds according to one or more of Claims 1-6 in which
30 D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazinediyl,
pyridinediy! or pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted by
Hal and/or A,

35



"Al" 143-(2,5-Di chl orophenyl) -4, 5-di hydropyrazol -1 -yl ]-2-(3-{5-

0- (2- pyrrolyghodoh ket hyl ) - 1Hpyrazol - 4-yl ] pyri m di n- 2- ypl}ep 303
phenypet hanone WO 2009/ 143945PCT/ EP2009/ 003030 - 77 - '%}Aénm%ﬂf &
NN, A NO - -\-NO "A3" - 75 -

113- (2, 5-Di chl or ophenyl) -4, 5-di hydropyrazol - 1-y1] - 2- { 345-

(1- et hyl pi peri di n-4-yl met hoxy) pyrim di n-2-yliphenyl}- ethanone C
it7 ,NelN and pharmaceutically usable salis, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

8.  Compounds according to one or more of Claims 1-7 in which
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®)2lnHet",
10 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

9.  Compounds according to one or more of Claims 1-8 in which
15 Het denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl, pyrazolyl, pyridinyl, pyrimidinyl, furyl, thieny,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl, isoxazolyl or
imidazolidinyl, where the radicals may also be mono- or
disubstituted by A and/or [C(R%);].Het’,

and pharmaceutically usable salts, tautomers and stereoisomers

20

thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-9 in which
25 Het' denotes piperidinyl, pyrrolidinyl, morpholinyi, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may also be
mono- or disubstituted by =0 and/or A,
and pharmaceutically usable salts, tautomers and stereoisomers

30 thereof, including mixtures thereof in all ratios.

11.  Compounds according to one or more of Claims 1-10 in which
R’ denotes Ar,
R? denotes H, A, Het, -[C(R?)].Het or O[C(R®),],Het,
Rs, R¥ denote H or A,

together also denote alkylene having 2-5 C atoms,

35



A. aON o.-. Ni NNNON

3-{1-[2- (31;{,(52[[03353%3§>yrrol i di n-1-yl ethyl)-1H pyrazol - TIEP2009/003030
pyri m di n-2-yl } phenyl )acetyl] -4, 5-di hydro- 1H pyrazol - 'H Lr2 303
benzonitrile "A6" - 76 -

143- (2, 5-Di chl or ophenyl) -4, 5-di hydropyrazol - 1-y11-243-( 5-

met hyl -1, 2, 4- oxadi azol - 3- yOQphenyl ] et hanone " AT 4 v
3(1{243(5 br ogpyrim d henyl ] acetyl | -4, 5-di hydr o-

1H pyrazol - 3-yCbenzoni tri :e@o%ﬁyl@

143- (2, 5- Di chl or dpheny1) dénbtedi thiakotmly famlrﬂemﬁb]wzu{é«ﬂcﬁy;(ayrroiedlyl
nor phol i n- 4-yl - et hoxy) pyrim et hanone and

phar maceuti cal |y usabl e $XPf egkyﬁu%/‘ﬁg@@ &@%@W@Mh@y@mwﬁof

i ncluding mxtures thereghidzBoRldiyl flddiS-olediyl, pyridazinediyl, pyrazinediyl,

> pyridinediyl or pyrimidinediyl,
where the radicals may also be mono-, di- or trisubstituted
by Hal and/or A,
A denotes unbranched or branched alkyl having 1-6 C
10 atoms,
Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
and/or CN,
Het denotes a monocyclic saturated, unsaturated or aromatic
15 heterocycle having 1to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by A and/or
[C(R)zlaHet’,
Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may also
20 be mono- or disubstituted by =O and/or A,
Hal denotes F, Cl, Bror |,
n denotes 1, 2, 3 or 4,
and pharmaceutically usable salts, tautomers and sterecisomers
25 thereof, including mixtures thereof in all ratios.
12, Compounds according to Claim 1, selected from the group
30 No. Structure and/or name

"A1" 1-[3-(2,5-Dichlorophenyl)-4,5-dihydropyrazol-1-y1]-2-(3-{5-
[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}-

phenyl)ethanone

35



13. Process for the preparation of conpounds of the fornula I
accordi ng wa fdoandme4sl- 12 and pharmaceutical |y usabl e salgSprbRgdaa8ns
and 35stereoi soners thereof, characterised in that WO

2009/ 143945PCT/ EP2009/ 003030 - 78 - a)fz ‘the preparation of a
conmpound of the forrmula | in which R2 denotes Het, a conpound of the
formula Il R3 R3 10 in which Rl, R3, R3l, R4 and D have the
meani ngs i ndi cated "yprC aim 1, 15is reacted th a compound of the

formula I'll X-R2|J 11, 20ih which ® dend? and Xdenotes a boroni ¢
acid radical, O|25 b)for thg epalhla&'
formul a | ¢

qound of the
~

Cl
N
5 N N
"A3" 1-[3-(2,5-Dichlorophenyl)-4,5-dihydropyrazol-1-yl]-2-{3-[5-
(1-methylpiperidin-4-yimethoxy)pyrimidin-2-ylJphenyl}-
ethanone
"A4ll
Cl O
10
Cl N~ O
N\
15 A5 o
N__=
VY, =
N/ “‘N'Nf\"NO
20 3-{1-[2-(3-{B-[1-(2-Pyrrolidin-1-ylethyl}-1H-pyrazol-4-yl]-

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

"AB" 1-[3-(2,5-Dichlorophenyl)-4,5-dihydropyrazol-1-yl]-2-[3-(5-

methyl-1,2,4-oxadiazol-3-yl)phenyllethanone

"AT" B-(1-{2-[3-(5-bromopyrimidin-2-yl)phenyllacetyl}-4,5-dihydro-

25 1H-pyrazol-3-yl)benzonitrile

"A8"  N1-[3-(2,5-Dichlorophenyl)-4,5-dihydropyrazol-1-yl}-2-{3-[5-(2-

morpholin-4-yl-ethoxy)pyrimidin-2-yljphenyl}ethanone

and pharmaceutically usable salts, tautomers and sterecisomers

30 thereof, including mixtures thereof in all ratios.

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

35 stereoisomers thereof, characterised in that



in which R2 denotes O[C(R3) 2], klet, a conpound of the fornmula IV 30
R3 R3t  \WOwZ9aRH/143845PCT/ EP2009/ 003030 - 79 - in whi chhppifdonoBe®:

R4 and D have the neanings indicated in%‘g aiml, 5is reacted with a
conmpound of the formula V HO R2V, 10i n"WHi'ch R2 denot es
O[C(R3)2],-,Het, or 15c)a conpound of the formula VI Rl-CO CH2-CH2-Cl
VI 20in which Rl has the nmeaning indicated in Claim1l, is reacted
w th hydrazine ag§ a cesmadnfeiratib off%rcEBHg ' 12301 N whi ch
R2, R3, R3I, R4 aﬂd D aye Wleﬁéneamﬁngs In Iﬁ%%ﬁdegeﬁtlhﬁ%gngpﬁ] 1,

in which R

a compound of the formula Il

denotes Het,

5
R: R
/L_\ D"‘Br
RN ]
O R4
10
) in which R', R®, R¥, R* and D have the meanings indicated in
Claim 1,
15 is reacted with a compound of the formuia il
X-R? I,
20 in which
R® denotes Het and
X  denotes a boronic acid radical,
or
25
b) for the preparation of a compound of the formula
in which R? denotes O[C(R*)2].Het,
a compound of the formula IV
30
R RY
/F\ D~oH
~ N
35 R1 N~ AY)
O



O WD 2009/ 143945PCT/ EP2009/ 003030 - 80 - d) aradical R2is
converted wmomoangomer radical R2 by acyl ating or al kyl agdmgrane/@38300
group, or 5 e) in that they are |liberatgd fromone of their
functional derivatives by treatnment with a sol vol ysing or

hydr ogenol ysi ng agent, and/or 10a base or acid of the fornula I is
converted into one of its salts. 14. Medicanents conprising at | east
one conpound of the fornmula | according to Caim1l-12 and/or
pharmaceutically usable salts,,tautq- J5nmers and stereoi sonmers _

t hereof, including m xtuwbishtiRerfeofR'i R @nNd Pataveshe amepripgs sisigated in
exci pi ents and/ or adj uqﬁmq 15. Use of conpounds according to Caim
1-12 and pharnmaceutically usable salts, tautonmers and
st ereoi sonmers 20t hereof, including mxtures thereof in all ratios,
for thé® preparation of medi canment for the treatnent of diseases in
whi ch the inhibit$ EﬁﬂCtQ‘gwha’ﬂ?%ﬁP%@# 8f thebfeimaa ¥n of ki nase si gnal
transduction plays a role. 25 16. Use according to Caim 15 of
conmpounds according to Claim 1-12, and pharnaceutically usable salts
and stereoi sonmers thereof, incHﬂHRﬁg m xt uv¥es thereof in all ratios,
30for the preparation of a nedicanent for the treatnment of diseases
whi ch are influenced by inhibition of tyrosine kinases by the
conpouri@s accor di ng t 0jfGuRich R? dfnote VO [29RY,{LARP45PCT/ EP2009/ 003030 -
81 - ’

i J

or
15 c) a compound of the formula Vi
R'-CO-CH-CH,-Cl VI

in which R has the meaning indicated in Claim 1,

20
is reacted with hydrazine and a compound of the formula VI
R R¥
25 D— 2
HO VI
O R4
30 in which R%, R®, R®, R* and D have the meanings

indicated in Claim 1,

or

35



Use according to Claim16 or 17, where the disease to be treated is a
solid tunowo2dseszagcording to Caim 18, where the soli GpdpEdho 003030
originates fromthe group of tunours of Qhe squanous epithelium the
bl adder, the stonmach, the kidneys, of hg d and neck, the oesophagus,
the cervix, the thyroid, the intestine, the liver, the brain, the
prostate, the urogenital tract, the |lynphatic system the stomach,
the larynx and/or,the lLung. e.accordin o Caim1l re the.
solid tunour ori§ nate& r?ggﬁhés 5%V@§Eﬁ%ﬂf§@,99@@(@pﬁ%@%§?y ?@H@t'ng
adenocar ci noma, smaldylatielglar aminagrozipponas, pancreati ¢ cancer,

gl i obl ast omas and breast carci noma. Use according to Caim19, where
the solid tunmour originates fromthe group of |ung adenocarci nom,
smal | -cell lung &arci nomas, pancreatic cancer, glioblastoms, colon
carci ndma and breast carcinoma. Use according to Caim116 or 17,
where the disease to be treated is a tumour of the bl ood and inmune
system Use accofdi ng irbﬁ@? ey 3¢ lingraled frome angrfubelfungtivgebs from
the group of acutierivablesiisl resthaaitivith & kbRBIVSITY 6 'dollg@hléﬂ?@iﬁbfbgent,
acute lynphatic | eukaem a and/or chronic |ynphatic 1eukaem a.

Medi cament s conpr.i S} ng at | east one conpound of the fornula I
according to one@%Yvore of ains 1 to 12, and/or pharnaceutical ly
usabl e18al ts andayREEH KIABF thd 1RGN | isl FVEREAINE S b é%?é eof in
all ratios, and at |east one further msgl canment active Ingred ent.
WD 2009/ 143945PCT/ EP2009/ 003030 - 82 - 25. Set (kit) consisting of

séparate pac o] an effective appunt of a conpou of. th
formula I acﬁ%r dwgﬁrgegﬁecowprﬁy%ag%aé QP%OTHOER‘EZOH%J?WP&?J
phar maceut i cal | yagsalirgy ®aCkimang2 sher@eyremicsutibianiabld 85td dhng-
m xtures thereof in all ratios, and (b) an effectivé anount of a

f urt hegsnedi cameAtera@ndvedeiasigasaers themef, inclugirgomguas thereof in all
ratios, and optionally excipients and/or adjuvants.

15.  Use of compounds according to Claim 1-12
and pharmaceutically usable salts, tautomers and stereoisomers
20 thereof, including mixtures thereof in all ratios,
for the preparation of a medicament for the treatment of diseases in
which the inhibition, regulation and/or modulation of kinase signal
transduction plays a role.
25
16. Use according to Claim 15 of compounds according to Claim 1-12,
and pharmaceutically usable salts and stereocisomers thereof,
including mixtures thereof in all ratios,
30 for the preparation of a medicament for the treatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-

pounds according to Claim 1-16.

17. Use according to Claim 15 for the preparation of a medicament for

35
the treatment of diseases which are influenced by inhibition of Met

kinase by the compounds according to Claim 1-12.
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18.

19.

20.

21.

22.

23.

24.

- 81 -

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

solid tumour.

Use according to Claim 18, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx and/or the

lung.

Use according to Claim 18, where the solid tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell
lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

Use according to Claim 19, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinomas, pan-
creatic cancer, glioblastomas, colon carcinoma and breast carci-

noma.

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

tumour of the blood and immune system.

Use according to Claim 22, where the tumour originates from the
group of acute myeloid leukaemia, chronic myeloid leukaemia, acute

lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 12, and/or pharmaceutically
usable salts and stereoisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.
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25.  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 12, and/or pharmaceutically usable
salts and stereocisomers thereof, including mixtures thereof in all
ratios,
and
(b) an effective amount of a further medicament active ingredi-

ent.



