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5BACKGROUND WP 20HEO7BNVENTI ON The i nvention had t he obj eecTmap2dop/nekisay
novel conpounds having val uable properties, in particular those which
can be used for the preparation of nedicaments. 0 The present
invention relates to conpounds and to the use of conpounds in which
the inhibition, regulation and/or nodul ati on of signal transduction
by kinases, in particul ar tyrPyridazinoasatedvadtioesseri ne/t hreoni ne

ki nases, plays a role, furthernore to pharnmaceutical conpositions

whi ch conprise 15 these conpounds, and to the use of the conpounds
for the treatnment of kinase-induced di seases. In particular, the
present invention relates to conpounds and to the use of conpounds in
whi ch 4 he | iBACKGROUNR @F THEOINVENTIONDdul ati on of signal

20t ransduction by Met kinase plays a role. One of the principal
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phosphoryl athafickgRgsent s one course by which intracellular signals

are propagated fromnolecule to nolecule resulting finally in a

cel l ulﬂg response. These signal transduction cascades are highly
regul ated ang often pverl g s.is evident fromthe existence of many
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2 - states KM@sérinducedidiseases attributable to either aberrant
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t hat ire able tqQ npdul ate their
0 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
g L og in turn modulate biochemical pathways within the cell. Protein phosphoryl-
ation represents one course by which intracellular signals are propagated
from molecule to molecule resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is

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

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

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

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



activity (for a review see: Winstein-Cppenheiner et al. Pharma. &
Therap., 20000288/078%9-279). The role of the receptor tPEHEPHIIRIBASE
Met  in human oncogenesis and 10t he possphility of inhibition of HG-
(hepat ocyte growm h factor)dependent Met activation are described by
S. Berthou et al. in Oncogene, Vol. 23, No. 31, pages 5387-5393
(2004). The inhibitor SU11274 described therein, a pyrrole-indoline
conmpound, i sSiBissednid/ar digessrs ats attilustablertbaaitheg absoantactivafinotaner Met

ot "2 i caunGfondimSBHGES i MR AR B ABREIANRTRS BY s pRatadis """
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in dinical Cancer Research Vol. 10, 6686-6694 (2004). The conpound
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ke o const Bay LHet 3RV R NS RO Mo TRt B p D Bhelvhr &5 tous
forns of canberaps@0ass, 228-28gpnpl e, nmultiple nyel ona. 25 The

synt hesi s of small conpounds which specifically inhibit, regulate
and/ or nodul ate signal transduction by tyrosine kinases and/ or

serine/ thregqd pfle ok BRSRsvephdt tg@sme%hage Wil il hOARER o;i,chgteﬁ%%%f%e
desir e and an 30ai mof the present 1 nventi on. as been
found that tthe possibdimasinhiiten ohig GFo(Hepatdoywe gtovath facidriziepeadeher eof
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inhibit, regulate and/or nodul ate si transduction ki nase,
t o conposi t ilBRIMA pyrelerpdolie ceropeundrip potettiallpsditablefoocembatng or
t he us1e‘5therC or the treatnment of Met kinase-induced di seases and

f
conpl ai'nts, %ﬁg’ﬁ;'as angi ogenesi s, cancer, tunour formation, growh

and pr opagatArmiheelMee kindge lighiBBdSfor @8HES thE A8 YescbEd bg%,G.
age-induced macul ar degeneration, choroi dal néovascul arisation and

di abetic retGHEBRAIRN et it IndRaBes e 20935 68(20r T8#5-5Bs, t hr onbosi s,
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carci noma, in- 20cl uding,| un% acfenocFu'fl noma and smal |l -cell |ung
‘arci namm. Sancer, such as; for example, multiple myeloma.
carct hgna.

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
30 aim of the present invention.

It has been found that the compounds according to the invention and salts

thereof have very valuable pharmacological properties while being well tol-

35 erated.



The present invention is directed to processes for the regul ation,
modul ati on oWOIZAHVEBYWon of Met kinase for the preventi PAT/ARZI0BD08840
treatment of diseases in connection with_unregul ated or disturbed Mt
ki nase activity. In 25 particular, the conmpounds of the fornula |I can
al so be enployed in the treatnment of certain forms of cancer. The
conpounds of the formula I can furthernore be used to provide

addi tive or Eynpragiest investibeepecifinalberdates texbstpiongds afittes formula |

h th i es b dt t, th ffi 300f
T e e SRR e S B ST A Bub B Sh S tasEiips By M ianase,
conmpounds oftotdm;ﬁo;snmﬂsamhicﬁ%_rﬁwgermég@rcen%mgdaﬁ@go E&?‘ceiségé fcg{i on

and investi ﬂati on of the activity or expression of Mt Kkinase.
addi tion, tHB9 usedhpemafiferhertrgataent abMet kinasesedicedidisgasas and com-

met hods for L i .connection with unrequl ated or disturbed
Met ki nase ﬂ%lﬁ\??’@%h mqﬁ?%féﬁﬁ?@%%%ﬁ@%gmw ad can be
shown that tpgvepagaiun)rederiasclerchis) ddutridiSeddu4eBLER Bs Bavandiced

antiproliferative action in vivo in a xenotransplant tunmour nodel.
The conpound82GidRbAageneration Héaraidahneevassuiarisativniast atiaketicoresino-
patient havi ; 3| ti Al or..exanple to jnhibit
pat ent.haviing SAMRRIBAAAIAL LA LSRRl PR

| ymphopr ol i frexphritis eneliredagencratioh nhddridsig, restapbaist woehe@ ey Afans-
neur ol ogi cal tissye repair, etc. The present conpounds

d d .

are suitabl o] %%%BBH%E&E&W‘%’SQW ipBagRE plotiedmmgne sysiem,

herein, the 465 BuichhARiENboades, eﬁ%s‘i&.oﬁaeée%sgﬂg%ﬁé s@?%\f%ﬂég?&ﬁff
I . The preve

di s- 10eases and treatnent of pre-existing con i ons ion
of prolif- eraselenaliss insthbibityeandypeadealilitytarat therikefin iemeenpounds
accorging to the invention prior to the devel opnent of overt disease,
for e ghple to prevent the growth of tunours, prevent netastatic

growt h, di mgulighufRei€ne pasticidar féé@@#“dgﬁﬁg%%m, %Qg@?@}’&jﬁ@'@@ Met

surgery, etc. Alternatively, the conp S are use eat nent
of ongoi ng #inAsgIBRIbBYrss ThlsE iselia gupuinipchriergonbeytic! levkashias pragih oms

f th ti . : tient bel t mal i 3
opeci skt oreserfisl dimBRlic 8«88, sfthac Japota aid e rngonia dent s
i ncl ughng Mcheling Ring ddvhotarginehs,aredipbl-gell NHFEScinopye, dogs, cats,

etc. imal nodels are of interest for experinental investigations,
provi ding a nodel for treatnent of hunman di sease. 25 The

suscepti bi | i i ar.. o treatnment mith the co nds
accordi ng t:)rh %t@é?ﬁgﬁﬁwﬂgﬁdﬂcgrg "(l;egﬁédje{c’e*?'{%c%@%eso ritixe unrj%'qrb@n@(?{ﬂa'
Typical |y, Hoowriinhikitioh df Metdéhdsd for ciesrbraveshtivh HhdaraRmRgER of dis-
according to the. invention 30at various concentrations for a period

of, ti s whi EASPS IseRMeStigRWitbuRIeglated or disturpedddeitinasoariidiycé cel |
deat h<8r tophaRiuRrt tHE b I t t h and one
week. In vi Pr ot esrtil; ng crg%b‘g@scgﬁﬁ%e Vrgﬁ{% 'ﬁ%ﬁ{r}%@g%ﬁ@ﬁ@ﬁg@@ﬁ% from
a bi opsy saliphtmentf ogrialt foroel dfcanesai Thengormpbends bethe formula | can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

30 of certain existing cancer chemotherapies and radiotherapies.

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

connection with unregulated or disturbed Met kinase activity.



35ttTeatnent are then counted. The dose varies depending on the

speci fic conyorAth/ar88d, the specific di sease, the pati erCTEPAINBII840
etc, A therapeutic dose is typically sufficient WO

2010/ 078910PCT/ EP2009/ 008840 5 - considerably to reduce the undesired
cell population in the target tissue while the viability of the
patient is maintained. The treatnent is generally continued until a
consi der abl dt paiul betshowrhtet tee comedunfi®acexaing © the iaterilopasdveadout
50% reduction.in the cell burden, .and may b onti nued until
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interactions between various signal transduction pat varil
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exanpl e cel |, nodel s (for,, ex e Khwaja et , al., EMBO, .1997,
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stages in the signal trans- 15duction Cascade, Interacting conpounds
can be uti | iS&88 CPAPSLAER are shibakie fTpapwphylactic gndhergpeoutieparpuises. As

aceor gt SeeR T RRE RN b ERtls S8l 18rel B bai e ERROR Sl kg
ki nase-deperdset sidnedtnierans gusbkisfing @bhuaas] ThéBreved@BRIcT pradL or

cell culture npdels or in the clinical diseases nentioned in this
appl i cat i on STRERNS i 3chiavedbby paminisaken atthevsarppognds acesidingue thai ch

for 'the dot arysrfion5idt3h 300 aR IRt bf b iceast RS Rapts 1o BV
exanpl e hi sttioagréwitr ofexamqpire preesist metastatic giokBS dititish 1988n038%s-3,

PO s b i LA, e e o s
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ki nase inhibitors, various assay syStens are -aval

scintill ati ¢linisabsymptoynsektng feBang et al ., J. of. Bi onol ecul ar

Screening, 2002, 7, 11-19) and flashplate assay, the radioactive

phos- 35phorylation of a protein or peptide as substrate with yATP is

measured. | MHehebRorRAERL hahb R mH R '

fadi of8ti ve <ignal or B i BBIoh O Mok AR iboidh, G RAISE 2
primate species, particularly humans; rodents, including mice, rats and

hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of

interest for experimental investigations, providing a mode! for treatment of
human disease.

™

25

The susceptibility of a particular cell to treatment with the compounds
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
30 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
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
35 treatment are then counted.
The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient



none at all, is detectable. Furthernore, honpbgeneous tine-resolved
f1 uorescenceWPSIHHERYE energy transfer (HTR-FRET) and f PODEEZHN0GS840
pol arisation (FP) technologies are suitghle as assay nethods (Sills
et al., J. of 5Bionolecular Screening, 2002, 191-214). C her

non- radl oactive ELI SA assay met hods use specific phospho-anti bodi es
(phospho-ABs). The ghospho AB bi nds only the phosphoryl at ed
substrate. TeAnsidgra iyrig r@duca)élajwatmﬁl@d dwjl pﬂmﬂaﬂanmrtbedametlsmue\g a
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The conditions of interest include, but are 15 not
fol | owi ng. TRaStAAERNEs regiecdioniinghe eel hé!’dem'v@nmmayaee:ogtthadbluetlfor

andl or m or ot onAD AU VIEE 8T R ARG kBl bory cel s

into the intimal layer of a vessel, resulting in restricted bl ood
fl ow t hroug t ves-. 20sel, for exanple in the case of neointirnal

t
occl usi ve | s‘?rdﬁént'f@@@f?nQf@éi@m%lﬂfaﬂﬁggém%pam%fa@@%fcwfda‘tmt@ne@ft
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rest enosi s etlstsaham]gemﬂbaed )sumabietraoﬁelalcmmmtsysmﬁb tibeekarkple ¢l

PRI OR ART Di h dro i nones for conbating cancer are described in
VD 05/ 057346 S B 0N SF RIS RSP Al N80l ARt 1612 Taes e of
the i mune $ﬁ§<§@!§10f*t:%% Hb%rﬁ’rﬂgls' @&Hé@?ﬁﬁl@r\)’(@g&%@gg@?%@@an from

EP 1 043 317 Al and EP 061 07
711 75981 de&dkr0B64- Ht?ﬁéern ﬂiwdiefhpvmndaam 35 neriais siagba)wﬂwéazgmmmsas

carat e R AR s s Qs Bt B U RUREN EPebbsMsoRE A0
derivat vil*i‘?gﬁﬁg?ér??L‘E’Z%3‘2%‘?8&%5%%?%?‘?Cé‘ﬁ?“?ﬁ%’%%%g%?%?‘%gé1
and WO 2007/£36583)8 The coummmRvsGreCTFEN Y MYENT InGiintitre canaéstt bensed|last es
to corrpound%é)éeﬁtg%lf %rsmﬁ'b ﬂinlase—dependent signal transduction pathways in ani-
20 mals and/or cell culture models or in the clinical diseases mentioned in this
application.

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

and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535),
30

For the identification of kinase inhibitors, various assay systems are avail-
able. in scintillation proximity assay (Sorg et al., J. of. Biomolecular
Screening, 2002, 7, 11-19) and flashplate assay, the radioactive phos-

35 phorylation of a protein or peptide as substrate with yYATP is measured. In

the presence of an inhibitory compound, a decreased radioactive signal, or



10 15 in which denotes a five- or six-nmenbered unsaturated or
aromati ¢ het WORy@P®9MWaving 1 to 3 N, 0 and/or S at ons, rehippboosRysshe
unsubstituted or nono-, di- or trisubst ?t uted by Hal and/or A,
20denotes OH, OA 0[C(R5)2bAr O[ C(R5) 2 Het, O[ C(R5)2], N(R5) 2,
N(R5) 2, NRS[C(R5)211, Ar, NR5{C(R5)2}nHet, NRS[C(R5)2]pN(R5)2, COORS,
CON( R5) 2, CO\IRS[C(R5)21 N(R5) 2, CONR5[ C(R5) 2] pORS5,

25CONR5[ C( R @]e at &lktis de@dédbler mearrrméeho eh‘eoufn’s tilel resOled@yo-
N(R5) 2, N=CR5N R532 SR5, N2, gﬁ 2 NR5COA, NR5S02A,
S2N(R5) 2, & % F&%@i‘ﬁ?ﬁm@) faT%‘E@R IR em[’ BuresseERERDPAN-
O[ C(R5) 2] 0k|ﬁtbon5§F¢(f s&%i@@s@a&?& %thods (Sills et al., J. of
NR5[ C(R5) 2], , N(R5 NR5[ C( 5) 2] Het

NHCONHE C( R5) Bippiyiesyiar Stileeoii, e@raa) 2911d)., NHCO C( R5) 21pN( R5) 2,
NHCO R5) 2] Het, CON(P5)2, CONR5[C(R5)2] pN(R5)2, CONR5[ C(R5) 2] Het,
COHet | r OCER! ﬂ]dﬁlﬁﬁ@ﬁLlSA[@@ )‘rie}thb%ﬁ@ &cific pspho-anti-

/ 078910R EP2009/ 008 | nCy ) 21nN( R5
s an‘iC‘d? %O% PBROR ) RSP By PN e RO D)
\" /" oi c(R5) HutfstrBRS) B BRrling S&R bédd2ddted by chemiluminescence using a

second peroxidase-conjugated anti-sheep antibody (Ross et al., 2002,
Biochem. J.).
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There are many diseases associated with deregulation of cellular prolifera-
tion and cell death (apoptosis). The conditions of interest include, but are
15 not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
20 sel, for example in the case of neointimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

PRIOR ART

Dihydropyridazinones for combating cancer are described in WO

03/037349 A1.
30 Other pyridazines for the treatment of diseases of the immune system,

ischaemic and inflammatory diseases are known from EP 1 043 317 A1

and EP 1 061 077 A1.

EP 0738 716 A2 and EP 0 711 759 B1 describe other dihydropyridazi-
35 nones and pyridazinones as fungicides and insecticides.

Other pyridazinones are described as cardiotonic agents in US 4,397,854,



\ /70[C(R5)2].,-C R5) 2], OR5, CH2-(CH2)g o/ [C(R5)21n

-G [C(R5) 2], Pe’tﬂl%‘{@lﬁs) 2] " CR5( NR5) 2COOR5, PCT/EP2009/008840
150[ C( R5) 21nNR5CO[ C( R5) 21-, NRSCOA, O[ C(RS) 21, NRSCO0A,

O] C(R5) 2] CO- NR5- A, O[ C(R5) 2] nCO- NR5-[ C(R5) 2l nHet 1, O[ C(R5) 21nCONH2,

O[ C(R5) 2] CONHA, O[ C(R5) 2}, CONA2, O[ C(R5) 2bCO- NR5-[ C(R2) 211N(R5) 2 or
OCOA, 20denotes_CRS5(NR5) 2CR5(0R5) A, R3denotes H or A, R4denotes H, A
or Hal, R5detloPés939%4rdinclososathsisvedazinprasched or branched al kyl
havi ng 1-10 i [ t . | aced by, OH. F,

G ands or gt Pdaziotldehvaties i) AR Bl Xy ERASS iz
groups may B&/Q @pDaMHT3BY BRIV ONRIN0H0656018SC2 and/ or CH=CH groups, or
cyclic alkyl having 3-7 C atons, in which 1-7 H atons may be repl aced
by OH,5F, d and/or Br, A denotes unbranched or branched al kyl havi ng

1-6 C atons,sUMMERYOE may be replaced by F, Cycdenotes
cycl oal kyl ene havi ng{g- ?r%Eg'tqgrErg'tﬁ% 2010/ 078910PCT/ EP2009/ 008840

The invention relates to compounds of the formula |

10
O R
{‘ﬂm N /
A% N _R? I
D
RS
15
in which
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,
20 R denotes OH, OA, O[C(R®),]J,Ar, O[C(R%),],Het,
O[C(R)2[N(R%)z2, N(R®)2, NR’[C(R®)2]sAr, NRIC(R%);],Het,
NR[C(R®*);],N(R%),, COOR®, CON(R®),,
CONR[C(R®)2[,N(R®)2, CONR[C(R®),],OR®,
(. o5 CONR’[C(R%)z].Het, COHet or COA.
R? denotes H, A, Hal, OH, OA, N(R%),, N=CR®N(R®),, SR® NO,,
CN, COOR®, CON(R®),, NR®COA, NR°SO,A, SO.N(R®),,
S(O)mA, [C(R*)2nN(R®)z, [C(R®)z]Het,
O[C(R)21N(R®)2, O[C(R®)zlHet, SIC(R®),],N(R®),

» SIC(R%)zlaHet, NR[G(R®)2,N(R%),,-NR[C(R%),],Het,
NHCON(R®)2, NHCONH[C(R®)2],N(R%)2, NHCONH[C(R®);],Het,
NHCO[C(R®)2],N(R%)2, NHCO[C(R®);]Het, CON(R®),,

. CONR[C(R%)2],N(R®)2, CONR[C(R%),]Het, COHet, COA,

O[C(R%)2],NR’COZ, O[C(R%),].NR?COHet',



- 9 - Ardenotes phenyl, naphthyl or biphenyl, each of which is unsub-
stituted or W&PG10/078910 or trisubstituted by Hal, A ORSPCNERHN2D0SIRG,
NO2, CN, COOR5, CON(R5)2, NR5COA, NR5S0gA, 5SC2N(RS)2, S(0)mA,

CO Heti. [C(R5)2bN(R5)2, [C(R5)2]Hetl , O[ C(R5)2] N(R5)2,

O[ O( R5) 2! nHetl, NHCOOA, NHCO\I(R)Z NHCOJ C( R5) 2] DN( R5) 2,

NHOOOf C(R5) 2] , -, Het 1, NHOONH[ C( R5) 2] pN(R5) 2,  NHCONH[ C( R5) 2] Het 1
OCONH[ O( R5) 2] . N(R5) 2 0if) a)zmmpmaw\aﬁﬁml . 10 Hetdenotes a

nmono-, bi- or tricycli CS 2 tye 2? , ?R ] ro ISC Het',
heterocycl e having 1 t 8 t M

unsubstituted or nono-, di- |5] bstituted by Hal, A CRS N( R5) 2,
5R5, NO2, CN, COORS5, CO\I( R5)2 €0A, NR5S02A, 502N( R5) 2, S(0)mA,
et e e HEER
Nl[-l%CIC(RS)Zlni-letl NHCONH[ C( R5) 2] pN( R5) 2, 20NHCO\IH[C(R5) 2] Thl et 1,
OOONH C(R5) 20( R5) 2, OCONH C( RHIZ{CHGL 1, CHO, COA, =S, =NH, =NA and/or
=0 (carbonyl oxygen), Hetideno ey a m)nocycl i c saturated heterocycle
having 1 to 2 N 25and/(9 (920)31 m{ &1%% be Zglng or di ISZUbSé:ItI tlét ed
by A, OA, OH Hal and/o "car enot es r
o¥ notes 0, 1 or 2, denotes o, 1, 2, 3 or 4, 30denotes 2, 3, 4,
5, or gﬁ denotes 1, 2, 3, 4 &Hp( C'df)ﬁl phar maceutically usable salts,
tautonmers and stereoi soners th%g including mxtures thereof in

arl ratios, WO 2010/ QFRQREREH 4@@@4599%0
O[C(R%)21.CR*NR®),COOR?,
15 O[C(R®*)2].NR°CO[C(R®),],NR*COA, O[C(R%),],NR?COOA,

O[C(R®)3],CO-NR®-A,
O[C{R®)2].CO-NR*-[C(R®)z]Het", O[C(R%),],CONHS,
O[C(R®)2],CONHA, O[C(R®),].CONA,,

O[C(R®)2J.CO-NR®*-[C(R)2]:N(R®), or OCOA,
20

yd denotes CRY(NR®),CR°(OR%A,
R® denotes H or A,
R* denotes H, A or Hal,
R denotes H or A,
(. 25 A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by OH, F, Cl and/or
Br,
and/or in which one or two CH, groups may be replaced by
30 O, NH, §, SO, SO, and/or CH=CH groups,
or
cyclic alkyl having 3-7 C atoms, in which 1-7 H atoms may be
replaced by OH, F, Cl and/or Br,
. Al denotes unbranched or branched alkyl having 1-8 C atoms, in

which 1-5 H atoms may be replaced by F,
Cyc denotes cycloalkylene having 3-7 C atoms,



- Y0 - The invention also relates to the optically active forns

(st ereoi sonmeWe)201¥Hi8%18nant i oners, the racemates, the di BET/EPEDNBISS40
and the hydrates and sol vates of these gorrpounds The term sol vat es
of the conmpounds is taken to nmean adductions of inert sol vent

nol ecul es onto the conpounds which 5 formow ng to their nutual
attractive force. solvates are, for exanple, nono- or dihydrates or
al koxi des. FNar maceut ideaidtgs phammenaiﬂ'rthylamrimplsemn eedakeiwhichn®ansulf-or

le, th Its of d  di t d
P e ol Ted or o 1o hed A BRIt dE o My e by T He O B B er
to mean compounds of tgdw® fNID{ﬂdr@ (to@rk%@d?ﬁy@ yhaeRe Bl Nred ez)A means

S

of, for exanple, alKkyl or agy rou or, ol opept| s and
%

whi ch @Eie r api dldy cl eax@eN(Rn O aGOsHet o[G(&Y m]rll\hiB “15EF(RaRA Hed',
b oot adanl 6 pol yaer SRV ERELoPIG ISR ML CRARHCAN G R ne

invention, as descri begkiCOT[CERAIRN rNIHGbO RPpHE' 115, 61-67
(1995). 20 The expression " foQ é)%gllavga(gfﬂ)unt Eé:n(ofg% the anmount of a

nedi canent or of a ph&i'ﬂﬁ@@ﬁﬂ[ﬁdﬁ 2hBHRVe, NH@@\&IHEQ{R Wittt causes in a
t t | 5

whi ch g cought or e s MR BRI S oRBHEIRop GRE "
physi cian. Zgstl n addi tde‘PuBtestﬁ"ﬁqcﬁ%PrSlS%‘r %c]:yc ?Eéﬁ‘?g’c\éﬁ' ﬁﬁéé%o&ﬁg&%?t' ve

anount " denotes an anpunt whi ch, W cort éspon
subj ect who has not receinatd hetarscm‘rmtnamnghh&) 4N @QhHmMSIQtoms

%dnsequence: i npro t reat nent | i,n revention or
elimnation of a di seﬁ\é]édn %b?dPBﬁlébsq'g@ﬁ iqfirg O‘cghﬁréﬂﬁﬂb“‘&l—i@@rbder

or side-effects or al :Hg;t,lsgeoRéngQﬁ OBRN Ndjg @qvgwqi)f ase,
conpl aI t or disorder. Tgwe ter hera eutlgall effectl ve unt

al so enconpasses the AHDGDA, WS@zér ECaN(BOL.i SEO )6y G@r«t—f@as{(}(ﬁ Yoln-

rormal vy ol ol cal et e 6 d01g SelsiRrE sopal g "

the formula |, for eXNHﬂ:@OﬂWHC@N gf)twgb@?@gqﬁﬂw@ﬁ for exanple
|ntherat|011 1:2 1: 4 f 0 5These

are particularly pref M‘%@@[ﬁi&ﬂﬂﬁk‘!@f oNHEQ@NBET G5t R orpounds.
20 NHCONH[C(R®)],Het', OCONH[C(R®),],N(R%).,

OCONHIC(R®),]sHet', CHO, COA, =S, =NH, =NA and/or =0

(carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1 to 2 N
i o5 and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =0 (carbonyl oxygen),
Hal denotes F, CI, Brorl|,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
30 D denotes 2, 3, 4, 5, or 6,
q denotes 1, 2, 3, 4 or 5,

and pharmaceutically usable salts, tautomers and sterecisomers thereof,

including mixtures thereof in all ratios,

35



The"invention relates to the conpounds of the formula | and salts

t hereof and V& A14t'8¥¥ss for the preparation of conpound€TEP2a0h©08340
formula | according to Cains 1-12 and qharmaceutically usable salts,
t aut oners and stereoi somers 10t hereof, characterised in that a) a
conmpound of the forrmula Il 15 NHI RL in which Rl has the neaning
indicated in CQaiml, 20 is reacted with a conpound of the formula
111 H 30i n W dlvepliora/scR@lated tRiheapticallyeactieahomes (stediotsatneets) rthe

[ d I fr r reactively functionally
modi - 11 ed ISIETETSake Bernith dhasiieeigs crdbs fue dea nd S5 n
that they areatés betrsectdrmpauratie Thie teRAioN4S bf #RArHBSIN isMSRaRY

B

treatnent with a solvol ysing or hydrogenol ysi ng agent, and/or a base
or acigl of t'RéNEBR AUAHCIONSOLIpATSOIENT Malecas coto thescarapogndswhlsbv e
and bel ow, t radi : R4, e the_neani ngs

i ndi cat ed fo@ﬁyh@ﬂbg?&nﬁ?% Vﬁ*ﬂ%%&%ﬁg’fg@g%%ls?@{%ﬁ A, SOHRAMLE: 10 A

denot es al kyhpnosoudibyaratdedr lkorigas) or branched, and has 1, 2, 3,
or 10 C atons. A preferably denotes nethyl,

4, 5 6, 7, 8, 9 s |
furthernore %EWWQC%F‘BW E‘S&I‘@%Hleﬂﬁ?ﬂ“’,esb@f?ﬁﬁgem &mﬂaﬂf;cl)rz@qtanfueyih?r
tert-butyl, t Ll 2ooor 3 :
1?r2- 0; g 2%3%@(???/%?@‘ ylu,ﬁei%g? hi/q”:'g %%]reégyglﬁt'%eg@(ﬁ , stéb }Z(_I}ec%g or
4- et hyl pentdrug copipauntls2-, 1,3-, 2,2- , 2,3- or

e Prodrug derivatives are taken to mean compounds of the formula | which

have been modified by means of, for example, alkyl or acyl groups, sugars
or oligopeptides and which are rapidly cleaved in the organism to form the
15 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).
20
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 de-

sired, for example, by a researcher or physician.

P

25 In addition, the expression "therapeutically effective amount” denotes an

amount which, compared with a corresponding subject who has not re-

ceived this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
30 drome, condition, complaint, disorder or side-effects or also the reduction

in the advance of a disease, complaint or disorder.

The term "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.
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3,3~dinmethyl butyl, 1- or 2-ethylbutyl, 1-ethyl-1-nethylpropyl,

1-ethyl -2- neOmplge7epyl , 1,1,2- or 1,2,2-trinmethyl propybctietdobesssng e
preferably, for exanple, tr| fI uororret hy,h A very particularly
preferably denotes alkyl having 1, 2, 3, 4, 5 or 6 C 20 atons,
preferably nmethyl, ethyl, propyl, |sopropyl butyl, isobutyl,
sec-butyl, tert-butyl, pentyl hexyl trifluoronet hyI

pent af | uor oe'flme'lnventzdln hls’b telatkh WO ety bf mixtures of t@é‘?ﬂdn‘ipcﬂ]ﬁ@é' of the
(cycloalkyl er denotes cycl gpropyl, cyclobutyl,

cycl 025pent yi [?c'l- mral? "e%rreﬁeﬁgw diasterepmass nfor exampla sthe
unbr anched %tr@ﬁaﬂchgdrad ¥4, 8199, 1-Boont.Be | 1 Which. 1N
addition, one or two 2 'groups’ may’ be repldcéd by 0. A therefore
prefer bl y aT!med@neqnaJHClﬁaHy@refiermlhymxtuﬁeéwmtemmmwic cdmpounds.
30net hoxyet hyl or 3-met hoxypropyl. 35 A denotes alkyl, this is
unbranched (linear) or branched, and has 1, 2, 3, 4, 5 or 6 C atons.
A" preferablphs | I t

butyl, isobutyl nggért])l‘?é@éo? tbgrcgjhﬁj d%(ﬁtﬂ%(lrf]%rrrrﬁfggg\ég éaﬁQQF}(%%I%If and
1-, 2- or 3ipm rh»gﬂceaswrt & meparanplof@nnmcﬁmdsnﬁmhwfmmn@rlf accordmg to

L et iyl propybi Byl o 3a peZematufd IR REM b L ana hidaoisbiibis

3, 3-di thyltbatedf,,crﬂara@tersae@timmé@utyl 1-et hyl 1- et hyl propyl,
1- et hyl- 2- met hyl pr opyl , - or 1,2,2-trimethyl propyl, furthernore

ref erably, ®or ae&%mpp@ndpﬂha {esmoieetihyl . 5A° very particularly
greferably denotes nethyl, ethyl, propyl, isopropyl, butyl, isobutyl,
sec-butyl, tert-butyl, pentyl hexyI or trifluororrethyl R1
preferably denotes OH, OA O] 2L0Ar, N(R5)2, CON(R5)2 or

NR5[ C( R5) 21nAr. 10R2 pref erabl fde otes [C(R5)2] Het or

0{C(R1) 1pN(R5) 2. R3 preferablly d tes H or I\/eltlhyl R4 preferably
denotes H. 15R5 preferabl %T enofnS H, nethyl, ethyl, propyl or butyl,
very particularly preferably Hor methyl. n preferably denotes 0, 1
or 2.

in which R" has the meaning indicated in Claim 1,

20
is reacted with a compound of the formula Il|
Rti
Wl 25
L _R? 11
D
R3
30 in which D, R?, R® and R* have the meanings indicated in
Claim 1 and

L denotes Cl, Br, | or a free or reactively functionally modi-
fied OH group,

35
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20p preferably denotes 2 or 3. q preferably denotes 1, 2, 3 or 4,
very parti cuvenzpip/ggpperably 1. Ar denotes, for exanpl epCpBREIND/N08940,
m or p-tolyl, o-, m or p-ethylphenyl,420-, m or p-propyl phenyl, o-,
m or p- |sopropyl phenyl o-, m or p-tert-butyl- 25phenyl, o-, m or
p- hydr oxyphenyl, o-, m or p-nitrophenyl, o-, m or p- am nophenyl,
o-, m or p- (N—rret hyl am no) phenyl, o-, m or

p- (N- et hy| am n%‘%ﬁé’("tﬂ%{/b%‘ﬁ@é’r‘ate@ﬁon{%né’ﬁf p\ei?fcﬁhﬁ'ff&rﬁjé?%?%{lwe@by
or p-net hoxyphe

p- et hoxycar bonylnlé??éﬁﬁm Wc‘r}}‘ a W’ngé'ﬂgplf(wdmﬁﬁma’aw agenlo) phenyl , o-,
m or p-(N, Ndi met hyl am nocar bonyl)- phenyl, o-, m or
p- (N-et hyl a 8 t 1 - phenyl. o-,
(1t ! i pan RN orSoig -l SLSHOMLATAB etk
pchl orophenyl, o-, m or p- (rret hyl sul f onam do) phenyl, o-, m or
p- (et hyl - suI fon hen m met hyl syl fan I phenyl o-,
m or p- cyar@‘m e@d'ﬁmézﬂ B%x;‘}%hgnﬁnd %yha\rﬁ hermeanings
p- met hoxycar; I furthernore
br f er abl y 2'”%?5“@8" "‘?“”’*e f@@m'%‘ ffedy GBragsy 10 oRiice.
2010/ 078910PCT/ EP2009/ 008840 - 14 - 3,5-difluorophenyl, 2, 3- 2, 4-

di chl orgphenyl , 2,3-, 2,4-, - 34-
or 3 5" d| brﬁgﬁﬂgmlaﬁk\g i3 unbranc dd{lﬁ?ﬁ)dﬁr%éﬁwhe%@d has 1, 2 3 4,5
3, 4- di et hoxgyghenglor @@'attéﬂsdﬂcd?bfgrﬁﬁlt}%@ﬂote% Wofuﬁh%%BFé)ethyl

«am no3-chl oro-, 2-amno 4-chloro-, 2-am no-

% “am no- 6- chﬂfbmdpls@nmpyl Sutylnisobotyd- Sﬂ;oNamtyh@tﬂeythtylnmrtmrr&{maﬁsm 4

24 6 or SEEIL P ehPbPABRIMUTTy a6 e o PiRsBhappYL ey ©

2- hydr.axy- 3,phogyIchég opheny 13- ip-4-0RapRSEN, 1,1 1,3-,2,2-,2,3
3, 6-di‘{Q¢5)r§I oro 4- am n)f)wheny , 4-fluoro-3- ch}/orophenyl 2-tluoro’4 or

br onopheny! 3.3-gimetylutyludr @rﬁ%imdh@tpihénﬂhyl 3-netbyipreoytet sty Pheny | |
3-chl 6- | t
et hoxyphend T MGG 2B DR AT TORBER e minraBb By or

2, 5-di et hybxémmélltﬂﬂ@@’@ﬁwhw 15 Ar particularly preferably denotes

phenyl. Irrespectlve of further substitutions, Het denotes, for
exanpl 5, - Aoyery maftigylarip preferabdy dgnetes el having -2, & 435[§yr6r6I yl,

1-, 27°Y4- or ,%@g@

5- oxazol yl, to"_?mé”ﬂ_) Ewl rg'c(-;xili-' Zo hY; 65opc§/ Jéo }Sg'af)ﬁ %i%ﬁ)@ftyl EC%UM or

5-i sot hi azolsft-busy, p@}tybheﬂy!pbnﬂud;dmeﬂryi pentafhrore&thQr ey T,H m-ghfivro-
furthernore ﬂqy«iferably 1,2,3-triazol-1-, -4- or -5-yl,
1,2, 4-triaz6M -3- or 5-yl, 1- or 5-tetrazol yl, 1,2,3-oxadi azol - 4-

or - 5=yl 1t angfigertaldn &éférébb{;'denjorté”s &yciéBropyl, cyclobutyl, cyclo-
L o5 pentyl, cyclohexy! or cycloheptyl.
A furthermore denotes unbranched or branched alkyl having 1-6 C atoms,
in which, in addition, one or two CH, groups may be replaced by O. A
therefore preferably also denotes 2-hydroxyethyl, 3-hydroxypropyl, 2-
30 methoxyethy! or 3-methoxypropyi.

A’ denotes alkyl, this is unbranched (linear) or branched, and has 1,2,3,4,5
or 6 C atoms. A' preferably denotes methyl, furthermore ethyl, propyl, iso-
propyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also pentyl, 1-, 2- or
3-methylbutyl, 1,1-, 1,2~ or 2,2-dimethylpropyl, 1-ethylpropyl, hexyl, 1-, 2-

3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,

35



t hi-adi azol -2- or -5-yl, 1,2,4-thiadiazol-3- or -5-yl,
1, 2, 3-t hi adi WOFL1UA78YH -5-y|, 3- or 4-pyridazinyl, pyrBei/ByL009/008840
2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or.fisoindolyl, indazolyl, 1-,
2-," 4- or 5- benzi m dazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzopyrazolyl,
2-, 4-, 5- - or 7- benzoxazol yl, 3-, 4-, 5-, 6- or 7-

benzi soxazol 30 2-, 4-, 5- 6- or 7- benzot hi azolyl, 2-, 4-, 5-, 6-
or 7- ben2| s I?rr a2 3, %dJQOylb&tylo‘fr a- betizdityl, 3- eihgm-azeihylbrorﬁﬂ
3-, 4-, ui nol,y.
8- i soqui noI y‘Feﬂ}?X2 r%ethyéoqopgi ! 1172‘ a1 §32c rﬁ'ﬂgﬁyﬁ%/qbpyﬁzfurtzwgrmoge prefera-7.
or 8- qui nazdly,npk exampls, tﬁﬁWbﬁ@ﬁWl' nyl, 2-, 3-, 5, 6-, 7- or
8- 2H benzo-1,4- 35 oxazinyl, further preferably 1, 3- benzod| oxo01l-5-yl,
1, 4- bepzodi o&éﬁ@%pﬁﬁlcuﬁfw wetrrabltdanaiesmsithyl. ethyk pyapydrisopropyl, butyl,

2016/ 07651080 Eo 006 Hbda e > ATk P or Blyerermetiul cal o may

al so be partiall y or fully hydrogenat ed. I rrespecti ve of further
substituti or,:§ n t hus al so_denote %-dl hydr o- 2-,
J3-, -4 Rl eriias oy QAo DICH):IvAr N(BE L6 et 1 o
5hydro 2- OrNR chnd 1, 3-di oxol an-4-yl, tetrahydro-2- or

-3-thi ﬁéﬁ-mnp%ro 1-, -2- -3-, -4- or -5- yrronI

2, 5-di ydroFi pref@abiy@enotegfcm )g],ﬂ-le:twrr@ﬂQ(Rf’)z]]pN(R _

3pyrroI|d| A -, -2- or -4-imdazolyl, 23d|hydro 1-,
r}% prg&erabﬁ/p%%pgng,ﬁor M@fhyéhydro 1-, -3- or -4-pyrazolyl,

@ “4- E:Il hydr0|:3.4- reférabl ndks t+f-pyridyl, 1,2, 3 4-tetrahydro-1-, -2-,
-3-, -4-, -5- p())r - 6- py;/(r% % 1-, 102-, 3- or 4-piperidinyl, 2-, 3- or
4- nor phoI i nyI tetrahydro 2- -3- or -4- pyranyl 1, 4-di oxanyl,

1, 3- d| 5, yri da2| nyI
hexahy ?R priﬁleragzy d%}a{e%}'g Hi/’ldpﬁ'mjr drgpyl GZ%LBYl "8

1,2,3,4- tetrpameda@] Hopm:éthw 3-, -4-, -5-, -6-, -7- or -8-qui noI yI
1,2,3,4-tetra- 15hydro-1- -2- -3-, 4- 5- -6-, -7- or
-8|squ|nonI 2-, 3-, 6-, 7- or 8 34-

di hydr o- 2H I thernore preferably

2, 3- et hyl e% oxypﬁ' &éﬁﬁégﬁ 1r%%wl enedi oxyphenyl ,

2, 3- eélr@f/l enedp r@*@lrabgm/énotasg ore¥ hyl enedi oxyphenyl ,

3,4 ( | uor orre%ﬁfékenedl oxy) phenyl, 2, 3-di hydro- 20benzofur an-5- or

6-yl, 2,3- (S RyeirapimIencies dxy) pRedy vedrpaitiedady preferably 1.
hydro 2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably 2, 3-
di hydr obenzof uranyl, 2, 3-di hydro-2- oxofuranyl

3, 4- di hydr 042 -denotds-dor elm*nplenphenﬂ,a- dn*wrclpsw N3oXAazet ylathylphenyl
2- 0x0- 2, 3-di hydrobenzoxg E , 2,3- di hydroben2| m dazol y
3-di hydroPndBr ar PRrgRYP eayidpwen%f PrifsinoRylpbenyl, o-, m- orptert—butyl~

a;
250x028 9 3-d enzi t..p erahly
denotes a rrgﬂgggllgel gﬁa%ﬁaﬁﬂl‘éﬁﬁg{lg%ltyglrg ﬁrélnﬁgélﬁlr%l%l\fn (Sf@nd/ or S
Eatc?gg) ZYnHIe c ﬁﬁﬁayplb%'lyhrm—ub%tortpjtl‘émahylmne)p@engli su,bﬁOet PNt i@ tHIN-

t ver

|cu ar | r ef er abl not es pyrazolyl,
pyri di nyl , éW'Fﬁ“?%[PRQY'yp*%ﬂYylo E“moé' $ %@Qﬂ%ﬁ”ﬁ&za’a’r 8% Bryethoxy-
i m dazol yI B¥h ;obylmobr erhe i h& HEw1, .S be
mono- or  di gubs¥| t ut ed b'i)/ [ Thl of B \S\%&Ey%ghﬁﬁ{y?p L35
2010/ @@8910pc;w(§p|§e:bgye(ﬂmmznmo)p @nyi 0-, m orp {N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
phenyl, o-, m- or p-fluorophenyl, o-, m- or p-bromophenyl, o-, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyl-
35 sulfonyl)phenyl, o-, m- or p-methylsulfanylphenyl, o-, m- or p-cyanophenyl,
0-, m- or p-carboxyphenyl, o-, m- or p-methoxycarbonylphenyl, o-, m- or
p-aminosulfonylphenyl, furthermore preferably 2,3-, 2 4-, 2,5-, 2.6-, 3,4- or



Het" preferably denotes piperidinyl, pyrrolidinyl, norpholinyl,

pi per azi nyl ,woxawai7seionyl or i m dazolidinyl, where the patizezlosofsy

al so be nono- or disubstituted by =0 and/or A 5Het' very

particularly preferably denotes piperidinyl, pyrrolidinyl,

nmor phol i nyl, pi perazinyl, oxazolidinyl or imdazolidinyl, where the

radi cal s may al so be nonosubstituted by A D preferably denotes

t hi azol edi yl3,5tdiflugrbphedyly2,3-f BiHarmiby 12,6-ppr4-adre3ibichlowpheh Pz ol 2di yI

i soxazol edi yé , %@di aéfol ediyl, pyrazol ediyl, imdazolediyl, thia-

di azol edi yl ,%pyra-daztredi4ror %%mew,Bﬁ-iinRqéthroahenyf, 2,5-or
rimdi nediyh.qgi ai{ﬁﬂ)’ S } I (o] SN

wi substi tut%g dtl)@(%lﬂi{lacﬁ(ygﬁgpgig , v?rim%% thiggﬁt‘)g’r%m%r%fzglroargl'yz amino

t hi azql edi yl3-chloropBearetioyd-chianoaRdamino-pyohiarbedr 2lamihbaxariot@stiarlyi,

o7 oro: oty S HyR B RE IR 2o Lyl Feiagesinens|. 25

i m di nedigihmi fes abl i ! )
Dot cul ar |y A O EI2e AP A0 BOROT: Eib oot S rsticirophet, 2.4.6
radi cal s whitimegh@uiphebyk 2thhahoxynd &-dighildoeplietemt p-talopbenyl Bl;leed?nt -
i.e. i d . th Th d ft or mul a
|y pave STRTSCF By BRI M ALARE ehiaraP R Ak ERor T BteRRen K.
various’ st erzesiosmbimbfcﬁﬁﬁﬁhenw,e.%-bmrﬁw@mle_ﬂ%mﬁgﬁws%@géﬁée}ﬁse

forns. Accordi ngl y, the invention relates, in particular, t
‘onpounds  ofOX¥YRBERYr ahdorp-4-aceliimitophenybadfluomed shethhsypfaryl radi cal s

€

ha f i nas, i ndi b d
aroups of - conpauracagPEy RN OSeRR RN s S BI e
to I, whiclkchtmopbemnylto the formula | and in which the radicals not

desi gng.)t ed in greater detail have the neaning indicated for the
formul’® I, but in which 35 WD 2010/ 078910PCT/ EP2009/ 008840 - 17 - in

et hyl e 5 A anny Brorefot BRI s tnbr anched or br anched
al kyl having 1-6 C atons,
Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
20 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-,
4- or S-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidiny!, further-
more preferably 1,2,3-triazol-1-, -4~ or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1-
or 3-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2 4-thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yi,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-
indolyl, indazolyl, 1-, 2-, 4- or S-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7- benzisoxazolyl,
30 2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,
6- or 7-benz-2,1,3-oxadiazolyl, 2-, 3-, 4-, 5-, 6, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or
8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-, 7- or 8-2H-benzo-1,4-
35 oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4-, -5-yi or 2,1 .3-benzoxadiazol-5-yl or dibenzo-
furanyl.

o
£ 77 "

25



in-which 1-5 H atonms may be replaced by F, and/or in which one or two
CH2 groups m¥§ BE/¢8HPaced by 0; in |fR4denotes H, 20 2BCT/PL0§pieassiin
| hHet denotes a nonocyclic aromatic hetgyocycle haying 1 to 4 N, O
and/or S atons, which may be unsubstituted or nono-or di substituted
by [C(R3)2] Het1; denotes pyrazolyl, pyridinyl, pyrimdinyl, fury!,

t hi enyl, oxazolyl, oxadiazolyl, imdazolyl, pyrrol yl or i soxazol yI
wher e t he raﬂﬁ:éﬁ’@rmhalré@i%§ meayalsodre dastta!ﬂgtoru‘w]tydujcbgrgenated

ror phot 1 nyt eper i S ThabEAEY TG et Ge Ml i i 6r et ne

radi cal s may2, aldsl@ydle DB -tprordﬁfrui%tz sidiiRebrey-=Q-and/R -yl ftra-
| | Ddenot e ”]'\ I azol edi yl , t hi og)denedl yl, furandiyl, pyrroledi yl 35
oxazolediyl , Mdé‘éga?ér%ﬁj‘ﬂ’yl iQKolarpadli tefrahygoaz-odreditpienyl, 2,3-di-

Ipyrldglz(r)llagld;/l or p;-/r_%lr_ha" f‘)ln'gg:"w pgwyg%6%&&?@%E§20%§%0@QX6’0)’18

where the rabi eabssmyroaumqi b@trmrmon di2- opr4firhidairbBA,id 8icpelday- Halo-
and/or A, in kR deno R5)2 Ar, N(R5 2(8 5)2 or 5
NR5[ C( R5) 2] Ar P~ R3ueh @%”3?@%559"%%9 Tor -B[ar-Repyrazy REyedihydro-1-,

~2-, -3- or -4-pyridyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5- or -8-pyridyl, 1-,

10 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-

S

pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl,
1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl, 1,2,3,4-tetra-

15 hydro-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, furthermore preferably 2, 3-methylene-
dioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-
ethylenedioxyphenyl, 3,4-(difluoromethylenedioxy)pheny!, 2,3-dihydro-

20 benzofuran-5- or 8-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-di-
hydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-

i

29 oxo-2,3-dihydrobenzimidazolyl.

Het particularly preferably denotes a monocyclic aromatic heterocycle having
1to 4 N, O and/or S atoms, which may be unsubstituted or mono- or disub-
30 stituted by [C(R%),].Het".

Het very particularly preferably denotes pyrazolyl, pyridinyi, pyrimidinyl, furyi,
thienyl, oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl, where the
35 radicals may also be mono- or disubstituted by [C(R5)2]nHet1.



R3denotes H or nethyl, R4denotes H, 10R5denotes H or A", Adenotes
unbr anched owWoORoareleld al kyl having 1-6 C atons, in whi ebT/Ardocbloedsens
may be replaced by F, 15and/or in whi c_hl)é)_ne or two CH2 groups may be
repl aced by 0, A denotes unbranched or branched al kyl having 1-6 C
atons, in which 1-5 H atons may be replaced by F, 20Ardenotes phenyl,
Het denotes a npnocyclic aromatic heterocycle having 1 to 4 N, O

and/ or S at orfet’ préfiecdb lyreig nbiesypipebiditif, pyfdli@nylnﬁ}mgh@lrnlyﬂlFﬁp@%ﬁ]rltyﬂtcglg_
b R5) 2] Het, 1., .Heti denotes piperidinyl, pyrrolidinyl, norpholinyl,
piyp[ercgzi |)1y} ,Z%ﬂ%’é{%Pr Hﬂﬁﬁ@'&ﬁnyfﬂvgs&%t cdiasyaals mayralse Re marecen dswesti-
al so be monaytf b=eVhsd/or ut ed by =0 and/or A, denotes thiazol ediyl,
t hi ophenediyl, ,furandiyl, pyrrolediyl, oxazolediyl, !sqxazo!edlylz
oxadi agol edikjet vepr partitelrly prefenably denotasdpiperidingl, agtiralidihgidimdrpholinyl,

ri dazi nedi razine-,diyl. .pyridinediyl, or rimdinediyl, where
Ito Ke radi cal sali h%&ﬁﬁi@oo’%%%ﬁg‘-?r IE‘?{@azcthaﬂyh,W it%tr%‘éfc%ly? PRY 259 ®r
A, 35Hal denqhgﬁoﬁ,.bﬁltutegrb_yo,q‘l, denotes 0, 1, 2, 3 or 4, denotes 2,
3, 4, 5, or 6; WD 2010/ 078910PCT/ EP2009/ 008840

D preferably denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl, oxa-
10 zolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl, imidazolediyl, thia-
£ diazolediyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediyl,
'. where the radicals may also be mono-, di- or trisubstituted by Hal and/or A,
very particularly preferably thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
15 oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl, imidazolediyl, thia-

diazolediyl, pyridazinediyl, pyrazinediyl, pyridinediyl or pyrimidinediy!.

Hal preferably denotes F, Cl or Br, but also |, particuiarly preferably F or Cl.
20

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

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

The compounds of the formula | may have one or more chiral centres and

can therefore occur in various stereoisomeric forms. The formula | encom-

P
i

25 passes all these forms.

Accordingly, the invention relates, in particular, to the compounds of the
formula | in which at least one of the said radicals has one of the preferred
30 meanings indicated above. Some preferred groups of compounds may be
expressed by the following sub-formulae ia to II, which conform to the for-
mula | and in which the radicals not designated in greater detail have the
meaning indicated for the formula 1, but in which
35
inla R’ denotes OH, OA, O[C(R®)2],Ar, N(R®),, CON(R), or
NR[C(R%)z]nAr;



- 19 - in lldenotes OH QA O[C(R52bAr, N(R3)2, CON(R3)2 or

NR3[ C( R3) 2] Awpo Resn7sgkenot es [ C(R3) 2] OHet or O C( R3) 21, N(’BQ/)E%EUOQ/OOS&N
R3denotes H or nethyl, Rddenotes H RSdgnotes Hor A, Adenotes
unbranched or branched al kyl having 1-6 'C atons, in which 1-5 H atons
may be replaced by F, and/or in which one or two CH2 groups may be
repl aced by 0, 15Adenotes unbranched or branched al kyl having 1-6 C
atons, Ardenotes phenyl, Hetdenotes pyrazolyl, pyridinyl,
pyrimdinyl, furyl.,thienyl, 200xazggil, oxadiazglyl, gnidazolyl,
pyrrolyl or NdBxazdlyl, witaretenCRamidatorQE(RNsNIR )smono- or

di substituted by [C(R3)2InFletl , Hetidenotes piperidinyl,
pyrrolidinyl, norpholinyl, piperazinyl, oxazolidinyl or
inidaaglidiﬁy”c wHet e t he demdtesaHsormagttgl:so be nonosubstituted by A
denot €5 thiazol ediyl, thiophenediyl, furandiyl, pyrrolediyl,

oxazol ediyl, isoxazol ediyl, oxadi azolediyl, pyrazolediyl,

i m dazol edi yih,|qt higdi azol egl i.dazi nediyl, pyrazine- 30diyl,
pyri di nedi ylﬁhécrj pyﬁraidrn' di ngﬁnié:h?s ﬂﬁ@g’not es F, d, Br or I,

inle A denotes unbranched or branched alkyl having 1-6 C

10
atoms,

in which 1-5 H atoms may be replaced by F,

Ty,

and/or in which one or two CH; groups may be replaced by
O;
15
inlf R* denotes H:

inlg  Het denotes a monocyclic aromatic heterocycle having 1 to 4
N, O and/or S atoms, which may be unsubstituted or mono-
or disubstituted by [C(Rs)z]nHe’ﬂ;

20

inlh  Het denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyi,
@ oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl,
- where the radicals may also be mono- or disubstituted by
[C(R®)z]nHet';

in i Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
30 oxazolidinyl or imidazolidinyl, where the radicals may also

be mono- or disubstituted by =0 and/or A;

in lj D denote thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
35 oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediy!,
imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-
diyl, pyridinediyl or pyrimidinediyl,



demotes 0, 1, 2, 3 or 4, denotes 2, 3 or 4, 35 WO

2010/ 078910PED/2BR208BL008840 - 20 - The conpounds of t hectarmobaossso
and also the starting materials for thejg_preparation are, in

addi tion, prepared by nethods known per se, as de- 5scribed in the
literature (for exanple in the standard works, such as Houben- Wyl ,
Met hoden der organi schen Chem e [ Met hods of Organic Chem stry],

CGeor g- Thi ene- Ver | ag, St ut twfaere)the radibalspnayg bise hadenor edicbr Bisubstituted
condi tions which are knom%a]_qd srgd'ta | e for the said reactions. Use
can al so be made here of WA RNOWN per se which are not

menti oned here 10in greater detail. Conpounds of the formula I can
preferably be obtained by reacti n%ha corrpour;d of thesforrml all wth
a comppund df lkhe Ror nul a denptesi OH AAOEHRSpIMdSNER ), HEONGRRuloa 111,
L preferably denotes CH, 5§ER5I 'gr a free or reactively nodified
OH group, such as,rFa{/or ex I[ ; a?il” Srctivat ed ester, an imdazolide or
al kyl sul f onyl oxy ing ldenbiad Hh er t | f onyl oxy or
trifluoromethyl sul fonyl ox%%' or a[?{/(ﬁs%ﬁf onyl ggﬁ?@?ﬁ??%G 10 C atons
(preferably phenylR" or p-tdengtesuifasnpeidyl). The reaction is generally
carried out in theypr esené%ngiesalq aci d- bi ndi ng agent, preferably an
organillr:]O base, such as DI PEA, "tt1ethyl am ne, dinmethylaniline, pyridine
or quinoline. 25THE addit idenotds Arorgl’kal i or al kaline earth netal
hydr oxi de, carbonate or bi- carbonate or another salt of a weak acid
of the alkali or dkalinedeaptas wiranshegpebeansbey alfy! bevings1 -6k

odi um cal cium or caesiu y al so be favourabl e. 30Dependi ng on
the conditions used, the reacfion tine is between a few m nutes and
14 days, the reaction tenjewnaiar &5ild dietaesay bbosbhlacdd bgrrd 140,

nor maI,II bet ween 0 and 100, in.garti cul ar between about 60 and about
90. 35Fxanpl es of suit abl @FREAR WEUER BRE o e (Y998 RE Bioms be seriAced
hexane, petrol eum et her, lggr@,ene, t ol uene or xylene; chlorinated

hydr ocar bons, such as trichl oroethyl ene, 1,2-dichloroethane, carbon
tetrachl oride, chlforo- WOeROES OHS200RETHEPRIRALACHBABavRY 1-6 C

atoms, in which 1-5 H atoms may be replaced by F,
20 Ar denotes phenyl,
Het denotes a monocyclic aromatic heterocycle having 1 to
4 N, O and/or S atoms, which may be unsubstituted or
mono- or disubstituted by [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,
D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
30 imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-
diyl, pyridinediyl or pyrimidinediyl,
where the radicals may also be mono-, di- or trisubsti-
tuted by Hal and/or A,
35 Hal denotes F, Cl, Bror |,
n denotes 0, 1, 2, 3 or 4,
p denotes 2, 3, 4, 5, or 6;



forrm or dichl oronet hane; al cohols, such as nethanol, ethanol,

i sopropa- noWO2814578pP&anol , n-butanol or tert-butanol; ePOBEB0030¢334(S
di ethyl ether, diisopropyl ether, tetrafwydrofuran (THF) or di oxane;

gl ycol ethers, such as 5 ethylene glycol nononethyl or nonoet hyl

et her, ethylene glycol dinethyl ether (diglyne); ketones, such as
acet one or butanone am des, such as acetam de, dinethylacetam de or
di net hyl formam de (DVF); nitriles, such as acetonitrile; sulfoxides,

such as dinet 1 f oxi de, ( DIVBO) b issul fide;sc ki c

aci ds, such' Qzlyf or c aci dj‘%\m%ﬁzéﬁ ﬁé@é&&]ﬁﬁ @%)2’%8%%%9{ such
as nitromethane or nitrobeyrgeeR®geALr S, such as ethyl ace- tate, or
m xtures of the saigd solvents. Partl cul ar refer%nce | given to

ethanay, tol uene, R et hodesotemiC (B°)JHret ot DB4RDEN(RY:2.pr ef er ence i s
given to the react :on Wi t n hi ne and an azodi car boxyl at e
if L denotes OH i nRthe co?petc?ulrtffg)s'rs]ﬁo(¥r rﬁ%@ﬁ)or mula I'll. In this case,
the reaction is prRferabl \Yeridd Hd out in THF at tenperatures

20bet ween -15 and 50 . Conpounds of the formula | can furthernore
preferably be obt d&fned by |Q’fg°\a radical Rl and/or R2 into

anot her radi cal and/ or I roxyl
group an al ky:?]#r‘adl cal o%%oﬁé’stérﬁ’%%a'hg% %t%?aarﬁ}h%gil ril‘a%{néiW%@
radical, ii)converting a (modnexyl group into an am de, Hi)al kyI ating
an am ne, 30iv)etherifyin dr ox roup. The exchange of a

hal ogen atomis prefer ablg &‘Q‘r‘ﬁ}'/h & %Lﬁtgmﬁdﬁﬁypﬁéeﬁ’@ﬁﬁijtbiyd:ns of a
uzuki coupling. 35 V\DZ(%:I,@/ ¥ P /

substituted al kyl halide %nﬁ%@@%ﬁg cﬁ?ﬁgn@'ﬁ) @lﬁb@pg(gﬁé@ﬁgl’egﬁgﬁdas
di chl oronet hane or THF, amy @pr in the presence of a base, such as

triet h'lyé am ne or %ri di ne, de%%tetseu er%%E:Herz ran e all?;?l h%C%ng?%OC
atoms,

Ar denotes phenyl,

Het denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,

20 oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl,
where the radicals may also be mono- or disubstituted
by [C(R%).].Het’,

Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
pe. oxazolidinyl or imidazolidinyl, where the radicals may
28 also be monosubstituted by A,

D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-

30 diyl, pyridinediyl or pyrimidinediyl,

Hal denotes F, Cl, Bror |,

n denotes 0, 1, 2, 3 or 4,

D denotes 2, 3 or 4;

35

and pharmaceutically usable salts, tautomers and stereoisomers thereof,

including mixtures thereof in all ratios.



The conpounds of the fornulae | can furthernore be obtained by

| i berating t WORME¥E#0hei r functi onal derivatives by soPUBIEP2I08/004840
particul ar hydrolysis, or by hydrogenolysis. Preferred starting
mat'erials for the solvolysis or hydrogenol ysis are those which
contain correspondi ng protected am no and/ or hydroxyl groups instead
of one or nore free am no and/or hydroxyl groups, preferably those
whi ch carry an am no-protecting group instead of an H atom bonded to

15N at I wh t
cont ai nan NS CoRERERES o IR B T e RISt e aBE doRteng ios T 1 o
exanpl e BOC priep&Bajor avel apgdddifiodortpdredy %Fhetlg&?é Rﬁ&&fﬁ*%@?sbsas de-
furthernore given to startlng materi al s carry

hydr oxy| - pr otEBeErHY toe btgsaiune (feagxempiania thee&t@rmdafﬂ »@prhycﬁ@tyas gr oup,

for exanple n..an

R' 0- phenyl g!ﬁog%@? Wé@hmﬁ%ﬂé%@%}%ﬁ%wgﬁe@%éw &.%O‘g%%fa%g%%tead
of a hydr oxyphemystrygr@uprg-Phichte-V/erlah sStupess, bch)ef PrecRePinterlrbadtion -
i dentical or dl%rent protected am no and/ or hydroxyl groups to be

present in tf& NsWfhish gre kpewer and $Wba%f(é’rthﬁlsafd feactienprds@sanng
Oroups, Pr s edibo Bl hereB v RNBWANM W whitheo 13 AfbdbnllRere

cases cl eaved off selectivel am no-protecting group
i's known in iggmeatar detaibs and reI ates to groups which are suitable
for protecting (blocking) an am no group agai nst chem cal reactions,
but are easy to renove after the desired 35 chem cal reaction has

been carri er&%Foﬁhé@Wﬂﬁ{eefdrﬁu?é”?céﬂ)b?é?%}a%l %ﬁetﬁ’%y?&ﬁ@ r&fg\ops

are, in particula unsubstituted or su stl
2010/ 07891 0FCTMERIBDO] hesenoula R Yith aactahpommmfmﬁl fommua-:r Ell kyl groups.

Si nce e a - tectin renp fter th red
rleactllltérﬁ'] (omﬂg‘agp 4 Igatg?ég fé)m}"ﬁ%(ﬁll lﬁ?é‘ z%l?éay é?'}%teé Iaﬁe\'%ﬁ‘e
not cruci al ;frdwpenictively ShediRes OH Fraliy Sich Gl mﬁﬁ(alﬁ%de érh%@t:@até@
particular 1-8, carbon atons. The term "acyl group” is

under st ood .%t@m@numlﬂeﬁmwfommemvm WBt(h altd:mspjpﬁenath

| i phat
rormt ¢ or ¢ "heFMSESaPEky BB NE St SRRt BRI By BT hafd |
parti &hﬁ@am@gﬂﬁferaawmmﬂaﬂyﬁmwls@fﬁhyﬂﬁ@?ﬁ' ally
aral k carbonyl groups. Exam 10ples of such acyl "groups are

al kanoyl, such as acetyl, propionyl and butyryl; aral kanoyl, such as

hen Iacet I kanoyl . such
bs PO al Komeost SRG%QG%E“”Q%% oA thes ﬁe”%éyﬁg%%&%qﬁ%g
2,2, 2-tri chlageoétmefqrehiylmngﬂg,anmw)duéhIasdbmﬁmwethijﬁﬂﬁlhboﬂh‘ﬁethyi—

ar al koxycar b , h as CBZ ("carbobenzoxy"), 4-nethoxy-
penzyl ycal’aggﬁ&ﬁ 'nﬁl\ﬁﬁ@“'%q{k(ﬂ‘earylsulfonyl such as Mr, Pbf and

; Fm‘;?r ggﬁzﬁﬂagﬁrégggg%%fdllr& é]RélH)%Seé’rﬁ'?n%% R MHE CJrHBB%er-
carbonate or another salt of a weak acid of the alkali or alkaline earth met-
als, preferably of potassium, sodium, calcium or caesium, may also be
favourable,

30 Depending on the conditions used, the reaction time is between a few
minutes and 14 days, the reaction temperature is between about -30° and
140°, normally between 0° and 100°, in particular between about 60° and
about 90°.

35 Examples of suitable inert solvents are hydrocarbons, such as hexane,
petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,

such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chioro-



20 *The term "hydroxyl -protecting group” is |likew se known in general
ternms and r eWet288/478%1gr oups whi ch are suitabl e for prot BCTERZPIN008840
hydroxyl group against chem cal reactigns, but are easy to renove
aft’er the desired chem cal reaction has been carried out el sewhere in
t he nol ecul e. Typical 25of such groups are the above-nentioned
unsubstituted or substituted aryl, aral kyl or acyl groups,

f urt her nor e farscraitibrapetipse; Jiheholat sueh asdetharolpéthanel, isopropa-

hyd | - tecti ial si th . d
agai n i1 or (e asdedtedl Bhufiol O rEblfasibihPe shrb s igpkaBer
preference Hisopedpigaiticd, tMRardiaMnG HFZS dibkarRaiglycoVbierd -skh as
carbon atons. Exanples of hydroxyl - protecti ngﬁ—?roups are, inter alia,

ter t - byt oxy chpiengIglyasd menomethil e moeagtyl ether tethenegliydc dymethyl

tert-butyl ) e |2 t- | . ar rticularly
preferred. %ﬁe%@wg}e&\ﬁ%@%ﬁ%&aﬁrqﬁ %&géﬁ% Oég)gi%l%\ u%ﬂﬂﬁ%é’fgﬁchaafr e
preferably peitesicd dimet de@armdgortdﬂﬁié*th;l’«lﬁ)’rmalwﬂégDﬁ/ﬁ??hﬁriléé,oéuch
exanpl e Asp(OBut)).. WD 2010/ 078910PCT/ EP2009/ 008840 -24 - The

conpounds ofa% ACIPBItG! sulfoxides, isupl aatdinetind stferdte (D@}, eagron di-
derivatives g, feDend g, an e sg{:lgtag%Frﬁig.ﬁ%kf)gfagé?cdﬁigi li%tro:cé \ e

usi ng strong acids, advantageod using erc but

al so usi ng qidierdsSstucloag nitremgthane @aiiishestetie; astdhy duphhdoeihyl acé-d
or sulfuric aci stron Ogr gani éé%E’r boxylic acids, such as

d, )
trichlor oacé(f“fele_oéé?'d’f“r% i A &Nés. such as benzene- or
p-tol uenesul lié’rﬁbﬁl,a?ﬁké*ergrfb%;!/;g?\ﬁﬁ‘ﬁeetﬂénﬁi?Eﬁ?ﬁ%'d?ﬁ%&hd){\‘rﬁgﬁe]r%%ﬁ’ ent

is possible, but 1s not a necessary. |'e 1 ner ol vents are
preferably otlglnic, for exanple carboxylic acids, such as acetic
10aci d,. ethers, such as tetrahydrofuran or dioxane, am des, such as
DIVF, Hgiogenated hydr ocar bons, such as dichl oronet hane, furthernore

al so al coholpgrtisuigh pasterEid2A8 QfiverloNRBba®ior RARY pehd%%ﬁiﬁgﬁ%ﬂz& '

M xtures of the above-nentioned solvents are furthernore suit
TFA i s pref @mdrgdicEbhoxylatenif dxdermdesiithbutheaetanpdundsosf theffarmblerlll.

sol vent, an rchlorjic acid is preferably used. in f.ormof, a

m xture of gggﬁ'ﬁ’c&a? f eaWECgB%Spg?egﬂqagﬁf ((\:gré'@a(f’qtﬁ" Erhlge FEMpegatyresrhe
reacti on termawakbHr-¢s anharset he cl eavage are advant ageously between
about 4¥ and about 50, preferably between 15 and 2030 (room
tenperature). The BOC, But, Pbf, Pnt and Mr groups can, for exanple,

Dot o, el SPBENER 0Pl 17 e kBRI BRIBIAAY e oralfed By,
can be cl eawetveftingus ragic2TRhandrpr BXiimtatelothsr radi0R seldvsrih of

di net hyl am ne, diethylam ne or piperidine in DMF at 15-30. The trityl
@gr.oup ZiSS empiYoyed to protect the amino acids histidine, aspara-

)] replacing a halogen or hydroxyl group by an alkyl radical, a hetero-
cyclic radical or an aryl radical,

i) converting a carboxyl group into an amide,

iii) alkylating an amine,

30 iv) etherifying a hydroxyl group.

The exchange of a halogen atom is preferably carried out under the conditions
of a Suzuki coupling.

35
Furthermore, free amino groups can be acylated in a conventional manner

using an acid chloride or anhydride or alkylated using an unsubstituted or



30 'gine, glutam ne and cysteine. They are cl eaved off, depending on

t he desired wodoprardueot, using TFA / 10%t hi ophenol , w poTiElRe00b0OSSYd
group being cleaved off fromall the sa.d am no acids; on use of TEA
/ anisole or TEA/ thioanisole, only the trityl group of His, Asn and
An is cleaved off, whereas 35it remains on the Cys side chain. The
Pbf (pentanet hyl benzofuranyl) group is enployed to protect Arg. It is
cl eaved of f sudistittedl @ikyexalig eadvihfaganudiycinl o1 pertdvirent, s as

2010/ 078910PCT/ EP2009/ 008840 -25 - Hydrogenol ytically renovabl e

prot ecting gcﬁgdﬁﬁor(‘? nexnirle. aih/srin e praseneamfipdages sved asf f, for
exanpl e, by g; i faydr ' CBAQf, & 4#t al yst
(for exanpl eﬁlgﬁ%ﬁﬁnﬂé{?lﬁgﬁﬁﬂﬁs&l}% a%tg%?ﬂagp%r%d +S
advantégeousl y on a support, such as carbon). Suitable solvents here

e et hanol | OIS EPRRAGINCS oF thmichRulac odF urrismmbra e dhyaegeNltrsrt | o

general |y cang iifsmiimaholt AIRSIOALHASHRRELEGLARNS nafticlp0 and

pres- 10 sures between about 1 and 200 bar, prefera%lr;/ a and
1-10 bar. Hywdsglaisl 9sby hytirademo®BE. gr oup succeeds wel |, for exanpl e,
on 5to 10% Pd/C in methanol or using amoniumformate (instead of
hydrogﬁg) on Pd/C in nethanol /DWW at 20-30. 15 Pharmaceutical salts

and ot fter f apreserrddn etaitihd nRASHAY T6iSthaCHN A8 of AylilkRchBYRR 4@Nhess be
used in their final 20non-salt form On the other hand, 't he present

invention al%Wiceestaiaseresparding @rofectateamintoandonbydionyt greupsiim of

their phar i . Lch can bhe deriv rom
vari ous or gﬁ%‘& g(rﬁlgh%#é%%%ﬁ%%ﬁﬁgéh@%ﬁgg@%&r;?ﬂ"@éea[?rf%r %lfyn%\ﬁﬁei n
the art. Phawiiaheairycal dmiracpriéaiNEg@abtinétentdtfah 1 keosGaeads Hf
the formula | are for the npst part prepared 25 by conventi onal

met hod® 11 N REBoIRsSXAMRIe thare wBichacaTorm: inihe fesmalackbbbsgntait anp,
fit i  Gaf i i th
Seurtabl o BoHReBIGEoE) WGP Rear SR RYCARRPAIS, I e e

bases are, f@BZpkatgEdeof @t Midigroepal hydroxi des, including potassi um

30hydr oxi de, sodi um hydroxi de and |ithium hydroxi de; alkaline earth
nmet al hydroxi des, such as barium hydroxi de and cal ci um hydr oxi de;

al kal i_ met a'Pr@l‘éﬁ'@ﬁbQ‘?ssfurlfHéﬁ'm_%@ggllgg stB%tte?rﬁﬁb ;‘rgétgﬁg@ﬂ&@ﬁh%gﬂysa‘)di um

propoxdde; and vari ous organi c suc I peridi ne,
di et hanol anihy@rexydpreteeting brogbingtaadash the .H tven aff artiyeiroxygl gadurs fof t he

conmpounds of e formula l are likew,se.included, In the e of
certain conpt Hﬁ%le gkﬁo§q1\ghpgr%qf%rnp ?O\Mﬁlq tﬂ)—rﬁ’d'iﬂ E ﬁ’b‘ﬁ cegiaryag gﬂ%dﬁh?'&\fl ned
by treating drbgs GinGABR RIS ayidioBhrdRtingGroup) instead of a hydroxy-
2010/ 078910I§trCT7eI§E 2009/ 008840 -VdgG - ceuti c%\slry pz;cceg?at?lg c}(ré”%)r% c and
i'hor gani ¢ adh@sy! gieupexanpl e hydrogen hal i des, such as hydrogen

chl oridfe, hydrogen bromide or hydrogen iodide, other nmineral acids
and correspondi ng salts thereof, such as sulfate,

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

30 can in many cases be cleaved off selectively.

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

35 against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical

of such groups are, in particular, unsubstituted or substituted acyl, aryl,



5ni-trate or phosphate and the |ike, and al kyl- and

monoar yl sul fYRZOL78¥Ach as et hanesul f onate, tol uenesul POVAPZIONNEES40
benzenesul fonate, and other organic acizs. and corresponding salts

t héreof, such as acetate, trifluoroacetate, tartrate, naleate,
succinate, citrate, benzoate, salicylate, ascorbate and the |ike.
Accordingly, pharmaceutically acceptable acid-addition 10salts of the
conpounds ofarakexymetil or aralféﬂlgmeps.rt‘sne@m@mm -peatettingegroagbis- arpat e

al gi nate, ar benzoat benzenesul f onat e esyl a

bi sul fat e, ’gs"“ﬁ‘?%taef%srﬁﬁér%%éged BRGIOLL OF AR GERence), Wit Bpear
canphor sul f ezt are fimihieyinate notbiuesdl %w@&éroﬁl@f’&%@éﬁ@ givehith#h&se hav-
cycl opent anepropl onate, ~diglu- 15conate ydr ogenphosphat e,

di ni t rpbenzdag d-2YdneiIAT kbe Cabomatemss Thedaan dacy! greupitie to be

al acterate r 0, t anoat e
O uoonat o © (rdetsioBH ih fr&bldiesh B If Allitual WO RE st lipeass,
hept anoat e, Ihmh.mimta&:yl grmmsrcﬁrﬁ/edﬁbtdﬁ@mbhﬁfct dealighedicoarctRiost de,
hydr oi odi de drox eghanesul fonate, iodide, isethionate, iso-

but yr at e, VC IGE3TBBNYISRGdS REFUIQNIC pRidiseane, infartieidar alkoxy-

mandel at e,
nmonohygy ogenphosp EE)@ﬁ:&gcnaphp al eneé‘g@?@)\ﬁgtt (Ia, I}%@ﬁﬂ,ﬁf’@%ﬁps a'fné,
gxalhat eI ol gdeepf pmmﬁaylggomaimaﬂﬁenoﬁesmﬂ é@‘aﬁetgp{m@y:b&gmraiﬁ

en r opi Qna osphat osphon t hal at e ut t
does ot r op 808t BraRARSRr i o PRQY BHeY vl T BabeNEa BECgPhe
conpounds a t
oo m  copotyaak @l e £ SO Mk eaHi Rl Eh Ui ReRRTRA Y,
manganese( | Ieltbloxmﬂwnés%@z Yichjpooethokyearbeodi BAGadd Z-indostidxg; but
this not 0 esent bo nen-
ti Ionelciisjsal & P‘%@B& %@%@éy? Spveﬁu? aﬁm%&ﬁ{%qwzﬁkigﬁ G¥Y-salts
sodi um and Wn@?l@kwarb@ﬁﬂ atrfher:mld@lamﬁa%mﬁ&nvﬁtsabh %%'N‘Iﬁ PB# ShdPrand

35magnesi um_ Salts of the conpounds of the forrmula | which are
derived fromrpiedrafbe@ing-priestingceoppalsire Emgamddwhofurﬁmmor@m

i ncl ude sal ndary and tertiary am nes, substituted
am nes, al sﬁﬁ%l%ﬂzg%#wg@gm 078910PCT/ EP2009/ 008840 - 27 -

nat ur %I&I y occurring substi tuted am nes, cyclic am nes, and basic ion

excharfger resins, for exanple arginine, Dbetaine, caf f ei ne,
chl or opr ocai Mg, TEERo NYAEXY RPTteRiNgiayp e isHikeusisalknown & geeerahtaimse) |

o eyl ohexy g epicSth SARIAZH B oLhA DA g gyl roue
et hyl enedi arigamst shemingdl mmq:ﬂwb; bet afs-eddytbpepoivedifted thgdesiagd ne,
gl ucosam ne, . hi stl d| ne, %%jr bam ne, isopropyl-anm ne, |idocaine,

ysi ni g PR & Gediacheut alephriei IRdhe piglestdei hwpical
bi per i ne, opgwwdlﬁasré%@t 8 B fibfonddtindlRsis B S Afled ary

10tri et hanol am ne; triethylamne, trine am ne propy amne and
tris- (hydr 6@hﬁtq1)a0)/h@t0|w5afnrth‘en(mr@mmml@@upebl]thet heisire andgize

ene o oA Y BBy ArGBEEL S CTRREATSEL 07! ikt
again after the desired chemical reaction or reaction sequence; preference
30 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
tert-butyl are particularly preferred. The COOH groups in aspartic acid and

35 glutamic acid are preferably protected in the form of their tert-butyl esters
(for example Asp(OBut)).



i ng groups can be quaterni sed using agents such as (G -C4)al kyl

hal i des, forWexamN78%91fet hyl, ethyl, isopropyl arid tertPODEPL09/008840
chloride, bromde and iodide; di (G -C4)m kyl sulfates, for exanple

di met hyl, diethyl and dianyl 20sulfate; (G o-Ci a)al kyl halides, for
exanpl e decyl, dodecyl, lauryl, nyristyl and stearyl chloride,

brom de and iodide; and aryl (G -C4)al kyl halides, for exanple benzyl
chl ori de and!gheaepaynddobthaitormBia hasalikarategftornitheis dindiioaat degvasnds

ding taq. ' | be, pr. d usi h ts. 25 Th
Sbove- ot | ANSA pHANTRURERAIAP lSieBLSRArEP USel D &t Srabale dringaong
acet ate, triddiggranedtaicdushash@ireA &1 ;Bér@h%ncfd&mrb%&%isc%élﬁg%ﬂ%é‘n

hem succi nate, hippurate, hydrochloride, hydrobrom de, isethronate,
mandelft e, rACNSOFPIGANRACIHE $uaheas bydmchloristanip hoadlfwic atidasteorg

sodi um phos : - . | fosalicy]ate  tartrate,

t hi omal at e, %}gégﬁca%gsgxrygeﬁcgdr?ét% Héﬁ%ﬁﬁ{w@ﬁfoq%ﬁg 4t 'r?<5_lsulfﬂl?'8r‘?’(‘f 't o
represent a suehtad icémzene- 3 Batbluehielsa oMt eick] eMfeepleSe Bt BN ah Gdditional
hydrochl ori de,  di hydrochl oride, hydro- brom de, naleate, nesylate,

phosphat e, dJUPRSPVERAIS ReRSRIRREL 1S NabaDRNGS DTESsaNCBURRDIBODLTGSS40 -
28 - Th i it i . j f t f I | ..
2P ey by LTRSS bRt SO0 TS SAATRUAISNRL A0, BREAHSackal @
s‘U}c ficient swdrathefs, }sheh destéhraztdycﬁoﬂ#ﬂan Qagiri)@geE Bmli)deﬁsr, Rath @R IDMgt Be
alt in a cgonyentign nner. 5The free base can be regenerate

;"r-;j ngi ng thg'ai%g‘?nq(‘%%&m’%c@r%?ﬁ' éet:h\ﬁstdﬁcfa@a%thaﬁa, f%%&?PF@aﬁﬁe d
free base '%I@o%vﬁ%'é&nﬁﬂbtﬁw,eétgﬁﬁglemj |F§ﬁr}p aﬁSI,faﬁBrWatgf.W%Luer of

certain respect fromthe correspon sa rms’'thereo
respect to deewelionephgstiarsd solegrds bire fyrtreroiorasuitablebTFAL Y prefepsibigr

| ; f h f i i,on, , th alts
ot hor 155 0w Seebdf ABERRn I et el BLETHIES sl aged POIHOTHER EdF
As nenti One(ﬁ}reféﬂéblggz%?g?ﬁwﬁréa&ﬁm bba AALERE 6%,[6%*@”%(?6 %‘f‘l@i?d%%e?@ﬁlﬁﬁc of

t he conpounds of t _ | are formed w al s or am nes, such
as 15al kal i ac&t i thedatio &1 kalheneastion tempeetsrasifoo theadicavage aesad-

Preferred [ i ot assi U sium and cal ci u
ref orred o gaastSARAWEEh RO HERORARE bt SauEe 5 and
chl or qpr ocai3ge (ramekémperadi:@y hanol am ne, et hyl enedi ani ne,

N- net Kyl - D- gl ucam ne and procai ne. 20 The base-addition salts of
aci di ¢ conpounds according to the invention are prepared by bringing

o roa base aogy K fn B8P EARE A eBifes Lot s RERUR, oty e

desired base, causing th ormat’i on
manner . The cleasedarff dsing THrein digeioesratthnayorugimgbpgrdxiitaid) 8 t& BN 25

into contac?_| th.an acid ag&oisol ating the free acid in a

gp’bnvelré%i ona Rixaneat 15-48°, addhe i Cigrouercanbe cleavedioff ysiRpect
from £Re cobprasnRBghidena o § it : Lpin
physi cal pr opgc?{ﬁi_?es_, such as %{Eﬁqﬂ;}itflﬁ?Pélﬁmgw%%ﬂiégﬁ@%tm%nﬁﬁ%ﬁt he
pur poses of piesiding/bnPMbnat TB6%er, the salts 300t herw se correspond
to the respective free acid forns thereof.

The trityl group is employed to protect the amino acids histidine, aspara-

30 gine, glutamine and cysteine. They are cleaved off, depending on the de-
sired end product, using TFA / 10% thiophenol, with the trityl group being
cleaved off from all the said amino acids; on use of TFA / aniscle or TFA /
thioanisole, only the trityl group of His, Asn and GIn is cleaved off, whereas

35 it remains on the Cys side chain.

The Pbf (pentamethylbenzofuranyi) group is employed to protect Arg. Itis

cleaved off using, for example, TFA in dichloromethane.



| f -a conmpound according to the invention contains nore than one group
whi ch is cap¥®281@978%1¢r ni ng phar maceutical |y accept abl ersalEPgioofodsin s
type, 35the invention also enconpasses ggiltiple salts. Typical
multiple salt forns include, for exanple, bitartrate, diacetate,

di fumarate, dinmeglumne, di- WD 2010/078910PCT/ EP2009/ 008840 - 29
phosphat e, disodium and trihydrochloride, but this is not intended to
represent a restriction. Wth regard to that stated above, it can be

that t t bl th
resent - conndtfieBRPIEAN AN/ HoiFeing o HERE N &peie i °
conprises a isaaytunth 198 cldaged @fﬁ’fﬂlrféﬂanhrﬂetWtré@frﬁérﬂfm%ﬂﬁy%gbhsm the

salts, in particular if this salt forminparts iInprove
phar ma oki ne‘?"ﬁéeﬁ‘r"%Béﬁtqaé@y%ir{qur@(aamh?@@QM@WMﬁbmtaU@hmcéma/walla t he

f 10f f
et ve | ngr A8 BRHoEBULD P LB o s RIS bBENT il PaBratca
form of the taeiare thosy edicatéd eaﬁv@,llﬁ@aﬁtr@)lard@or{é}da‘ﬁn@ét ai\é@hbl@,géﬁéh ent

for the first t| Wi t h deS|red phar macoki netic property which it
di d not have®®eE %}O‘Qﬁ& ;ﬁmweﬁawcfa%@\ﬂh%e hWﬂOQ@ﬁ@b’SterSt he
phar macodynajdfet Y ol 1

t her apgyt | c%ggf fi %Iﬁf&érﬁﬁﬁt etaggéévb&%q]@%%nven ﬁ%b@ﬁfﬁ%@b%ﬁb 6}I1é‘1' RIFEs
t o medi caneritses bapweeni algouit 1 hed 200drz, ﬁ@i@r@b@u@maﬂaof BAd o1 Mba |
and/ or phar ma alts and stereoi somers ther eof

uticall. abl
Phel udi ng mAAIPaSTeEEaline Q%jgroﬂlé‘ﬁ%ee%&’e&pqu&@mwe SLP 0 46t
and/ or adj uvats I
t he form of dosalgerﬁggﬁﬁlapgpe\%ﬁga@@ﬁpmﬁﬁgdrg%g?gﬁg erm gpgiorﬁn(ﬁ-pof
active i ngréti/enn methagolBYH ah2@-305uch a unit can conprise, for
exarrplﬁD 0.5 nmtol g, preferably 1 ng to 700 ng, particularly
preferably 5 ng to 100 ng, of a conpound according to the invention,
depending on the condition treated, the 30method of adm nistration
and the age,_wei ght and condi tion of the pati ent, or pharnmaceuti cal
f ormul ati ons enlisalts amdeothenfarme f or m of dosage units which

conprise a ” r - ve |ngredi ent r unit.
Preferred diage IﬁnWrnﬁ'u%{aﬁ)ﬁég g‘ﬁbﬁ SRN Ed’%&dl gﬁ%'gﬁn dlai I y
dose go par tnodesst, foas. Ordineadthgr ﬁ@@d/Qhe@fre@erﬁ%\!i@ﬁi%ﬂrﬂs@gnf:é:%@b'a@é‘s
‘there n act %e i ngredi ent. Furthernore, pharnmaceuti cal

f or mul at i on hpsFreanppendEbedoun s diteir pharmaceutically accept-
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 I are for the most part prepared
o by conventional methods. If the compound of the formula | contains a car-
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
30 hydroxide, sodium hydroxide and lithium hydroxide: alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanclamine and N-methyl-
35 glutamine. The aluminium salts of the compounds of the formula | are like-
wise included. In the case of certain compounds of the formula I, acid-

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



- 30 - of this type can be prepared using a process which is

general |y kn3®20HBHNE phar maceutical art. 5Pharmaceut i EET/EP2009/008840
formul ati ons can be adapted for adm nisigation via any desired
suitabl e nmet hod, for exanple by oral (including buccal or
sublingual), rectal, nasal, topical (including buccal, sublingual or
transdermal ), vagl naI or parenteral (including subcutaneous,

i nt r amuscul aFeuticatly a%"@?ﬁi@&edegﬁﬁlCr%miam@m%nl%ﬂldédbr %amplé hydm%nl ons

can be prep S I C i n the r.maceuti.c art
by, for exaa‘{%mjje‘é o |%g R&&&ﬁ{;ﬁ)} C@ﬁﬁ?ﬁie W@F@Qﬁfbhﬁow g&grogen 10 |de

exci pi ent ( s)other admemaatlﬁs)andF&bﬁtfdm@ﬂdmgCéﬁltsftﬁéfédfaéd&f@s agiaeed for
oral adninistration can be 15admini stered as separate units, such as,

for exgnpl e, ”'Haﬁs‘&" losphaiegnd ke likeans alkyr agdanoneayylssifpoatesnsuatt
suspensi ons [ or, foam
f oods; or oﬁé??tﬁ%&ggg&%tew ﬁgﬁﬁ?\%} %?H gléa?zeeﬁ'c%sgkgﬁjét% gﬁﬂ oaher

emul si ons. Zﬂgﬁhmamcﬁmanemnpbpondmgtsh&s tasreoffsuehals fbtatal giffudkd-on
in the form of t?q{lra{? or capsul e, the active-ingredient conponent

can be conbidfER Shalpate, sHeeipgie, chrrie ghrizeate Raliswntey ascor-
accept abl e 'l:ﬂﬂé tan@RE kB NA ey p\f"‘z:p grﬁ%cﬁﬁﬁ%&é’aﬁgé@ﬁécp%éﬁq%@ L

water gnd the like. Powders are re
conpound t o saltsifitld cenmpiouads iof ¢hefatrmuilxi mg:lude Mmetfbli@mmbaaﬁ@iem{tddt-al
excipient c as, for_exa

0 bl o car b trApEete Rl RS G- B Hneoal Beprenrs o ”B:resmu%

fl'avour, pratﬂanfeaélmguif;fé %@%&ﬂi‘tbu%\ﬂﬂtéjl(:% rhick ey %o mafng 30
Capsul es are produced by preparing a povvder m xt ure scrl

above and figapPryigtes khlssidegehiarebanzontd, Ica;trataecm}wm@taﬂapmmtarrﬂg!u-

mgneciim s Ohek iy Bbe iR R Militobe tRE foustia tlaie Sthate- Tn°
solid form suifonbie, addacbté%élb@te@@mﬁbmﬂﬁﬁcw&@ﬁfg%ﬁ:t&ﬁ&%a{é 'dlu&g

operation. A disi nt egrant or solubiliser, such as, for exanple
agar - agar, CEPERRAtRSIHERRAtE, slutaypaiay ivserorhespdate, Wemisuccinate,

2010/ 078910 9 i k n,order to
i nprove t heﬁg\aa?@?‘%lgl b?@éﬁég en h%}ta ?%%?T%I e ug%eﬁy(?rﬁgﬁ@’é@guhédrﬁas been
t aken., 51 n &doinideyydidiodiesi E&ﬂ/dmxymlmnat%uidoﬁéé Glsélhltﬁﬁ%ﬁé iso-

| ubri @ nts gjn&{?t?m n- te rants as well dyes can |ikew se

i ncorporat e {artatg; Ciﬁ?%"’”@iﬂ %‘F’T@ [ﬁ'aﬂﬁ%ﬁes maiemaieerrngelﬂie
gel atine, nakethBhoSHMERESM Bfonhy n?éiﬂg'B%;ﬁzo leufh ﬁ@ro&enghos—

bet a- | act ose, sweet eners made from nar ze ura
r ubber, sucIﬁJhaée F D&p@halqnieeulfalwe; Ricotinalga o drxid, @(ai@tedblemécpalmo-

| gi nat ylgel | yeth | d th
i Ker e | A iReaie s satey S et reste. P Arepatales phpsabate.
i oai 8 Souf PHOLShGRUE! ShthBRASSHIISIGA Midepranyd Bepgaghe, sodium

acet at e, SOdI um chloride and the 1ike. The sintegrants I ncl ude,
W t hout being restricted

Furthermore, the base salts of the compounds according to the invention
include aluminium, ammonium, calcium, copper, iron(lll, iron(I), lithium,

30 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc
salts, but this is not intended to represent a restriction. Of the above-men-
tioned salts, preference is given to ammonium; the alkali metal salts
sodium and potassium, and the alkaline earth metal salts calcium and

35 magnesium. Salts of the compounds of the formula | which are derived
from pharmaceutically acceptable organic non-toxic bases include salts of

primary, secondary and tertiary amines, substituted amines, also including



15t-hereto, starch, methylcellul ose, agar, bentonite, xanthan gum and
the |ike. Theotahlesseare fornul ated by, for exanple, prepariogoEBs40
powder m xture, granulating or dry-pressing the mxture, adding a

| ubricant and a disintegrant and pressing the entire mxture to give
tablets. A powder mxture is 20prepared by m xing the conpound
commnuted in a suitable manner with a diluent or a base, as

descri bed abwmterallgrtcaptrigondidtiyuted timiaed) aydic ansined) 8l bdgit i@xanpl e,
car boxynet hyl cel | ul ose, a? a%,?i nate, gel atine or . .

pol yvi nyl pyrPENPEIREes % QSfURPIS AreRing Peirineserifeing, chlenopessaing e,
paraffin, a r RNy @ﬁﬁﬁ% fm oS ¢ .

quat er nary ;barﬁ)?,ﬁehﬁdly (gjﬁr]ban Zgﬁg%ij%?ﬁgﬁﬁ,éI’eggﬁﬁaﬁa@%)’%g@éﬁex [ane,
bentoni te, kdethanobmioecdiethylampie 2pdiathy)afinectwmmbdr2-dinetayendao- be

I"ated b tipg it wth i nder , . f | e, ,
Ot areh- past Sl pltfrolantinsl ey it Roefimp Gho T R b wer -
material s anflp@dBe] Mochinirid) A athisb SYSHdiAS, %rﬁbéﬁﬁﬁ@ﬁédﬁ??gg- 30

granul ation, the powder m xture can be run through a tabl et
machi ne, gi VAMiGel iog, lpene umietbminghbpastiwhilDeglugamire, shemphafing o

form granul r les can be lubricated by addition of stearic
nol 4. O ot edrag e MR G A R dREE  Pidtatier ibgs dhedkiamne
sti cki ﬁ)g t o ttibhahakirgiheCaRthygmine itimetRAdhmd, WirbpARRndaRbYFg 1S
then pressed to give tablets. The conpounds according to the

ifhwention c dRyancxymethdsagthiaming ( homethasnaing) dwitithisiimant intsrdgs tont
and t hen pr i Mo give tablets without carrying out the
WO 2010/ 0783%@%%‘??&%%%@%%@840 - 32 - granulation or dry-pressing
steps. A transparent or opaque protective |layer consisting of a
shel l ac. seal {ng |ayer, a layer of sugar or polyner material and a
gl oss 1I%ayer (t)qrﬂ%ﬁxﬁ%]f%‘@ Fﬁ%ﬁ@WVe'ﬂiﬁbwbm gtaigdasia pitrogeg«ontain-
Scoatings i nn@EASS i f iat N~ dj

dosage. ani t oGBS farbfie Buferhited st SOLE oS R, ek idtes.
and el i xi r s focaxarplepnetigt, exthyinisbheodyd amd dértdotyd g latidetl drepideaid a
gi ven quanti.ty conpLi ses a,pre-specified amunt of the conpound.
Syrups can B%CY*B?E%K:E%“@RV& gg E%tiegi ﬁﬁ ei‘@”ﬁﬁ% dirpathyliskiethu %{?ﬁ@(}’%us
sol ution wi tsfufates YG ikl i L ¥ I0g a
non-t @4 ¢ al cohol ?cqo\?glﬁaﬁ%l ié%’é%?ﬁ% Séﬁiégﬁgﬂé%ﬁb@’ ?%(?e li,ﬁ?@@/‘ﬁﬁpyﬁétw
di spersi on @hdisieanbnabloddd, bronzside@mdtiodide; watiacy|€C,-Sejallyl habdyss fand
emul sifiers, s, _for, ex I et hoxyl at ed i sostearyl al cohols
and 15 pol y()e%éﬁfpﬁ?/%gﬁéy I§3J%|‘feg$n§pﬂ%?§t, VKP@&@Q%@P%\@?‘@H AVd Qit-solu-
addi tives, silebompouhts ae¥eiNEio PRARGEMAIH caM nRincpYESg} eners
or saccharin, ormft her artific?z?l svveetenercsﬁa!r)ue:l%g%%ﬁlb?k%fngzan
dikew se be Sa8filed. 20The dosage unit fornul ations for oral

adnmi nidtration can, if desired, be en- capsulated in mcrocapsul es.
The formul ation can al so be prepared in such a way that the rel ease

i's ext ended Thie ateivarchedtioned phasmataiticax sam @hichyaréciﬁéfefﬂl%aoipclﬁde
| ate material in polymers, wax and the like. 25

enbeddi ng of rtic ]
The corrpoun&gg%\ie'ttﬁgu?mtaée;l begylptearitrate, Hemesttec glucanste, bemisucci-

xanpl o - smaflC ARt MyBlocd SRRET AR, SUhlorile. TR i
mul t1 Banel | ghumiesi oltexde, dehiepphospisoreats, pioalkes, i PRosphitel Stea-
phosphol i pi ds, xam ple, cholesterol, stearylamne or

, . for I
P oaphat i v fateoptitale *StiigsMind sien el ebhdTRao o uiEatnd fomoth.

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

35 Particular preference is given to hydrochioride, dihydrochloride, hydro-

bromide, maleate, mesylate, phosphate, sulfate and succinate.



- 33 - enconpass pol yvi nyl pyrrolidone, pyran copol yner,

pol yhydr oxypropyioingsdiacr yl am dophenol , PCT/EP2009/008840
pol yhydr oxyet hyl aspart am dophenol or pelgyet hyl ene oxi de pol ylysine,
substituted by palmtoyl radicals. The conpounds nay 5 furthernore be
coupled to a class of biodegradabl e polyners which are suitable for
achieving controlled rel ease of a nedi canent, for exanple polylactic
aci d, pol y- elps acd-ackitiar saitsoofd)agio cgmpduody biithe focmaita bare prepared
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can be adm ni stered as 1 ndependent plasters for extended, close
contagt wit hhenkee biadeoandefegeheratedibyi wingingrthessalf formdrtmpbrtact he

ive | | 1 | i d f he pl b
"ont ophor o B eSB A B atRR WERER HaEdb o BRARHBEper. Jie free
Research, 3(fse f3lBs CiRSHGH a certailfhadpme Gehi 6 coRsByImany ssleries for

t opi cal admi nistration can be for20mul ated as oi ntnents, creans,
suspensi ons,he@of sl reppartdpseriad physes) prppetties, suph as selpbiijsin

 Sone, for Folansqietis, 7 i AAERR ofind Miefifaciofties w8 ddRher,

appli ed as wiipk calrespobdrentheofespBengafiee baskerneadreredf. f ornul ation to
give an ointnent, the active ingredient can be enployed either with a

jaraffinic or a water-m sci ble cream base. Alternatively, the active

cream base o Rnpard; W8 ffrbRcBLGS icEREN blsdRdRn fikrthe

adapt ed for coomaaldsagithe dainmula | tave fdvenay with mdtatbeoreyraindsppsch a8
whi ch the active ingredient is dissolved or suspended in a suitable
carri e i n PRtPeHS AN RIRine AT BRI osganig@mines. Preferred metals

201070789 10RiL ISGHRAR W AASEARM, matthesifh2PCAULAE P el REHRIS

adapted for rectal admnistrati can be adm nistered 1 n the Torm of
supposi t or i e¥nioes ene Ml -dPlearyatolenadidmire, chicaoprocsined apbkite, fdir

nasal admnigtration in ich the carrie bstance is solid
conprise a @3@?%@8%@%eqipll\ﬂg(}?wanan%g}l-tl‘p%tﬁgﬁérgjggamglte %‘%gﬁﬁ("@fnqn t he
range 20-500 mcrons, which is admnistered in the manner in which

snuff 4% taken, i.e. by rapid inhalation via the nasal 1lOpassages
from a cont dihechassadditiansgits 9é apcicieempeliods hoswding tbibeimegmtion are

Sui tabl e for [ or. adm pistration as nasal, spray qf .nose drops
with a |iquipggé%%92‘&s?@$9‘%ﬂ}? Btk e ye Catart wlth als dtigicnt

sol utions i mmedrrofohe debired baBbacaRHRIHLRIMBASIGF 8id oaBirRsaBheshf or
adm ni stration by inhalation enconpass finely particulate dusts or

nists, whi chiopghmeangendiatrea asid Galt beuegengsatedidy priegipgrthe salt form

di speders Wi AeASAkPan AERMAAS Rlofatly thEFHd 58 in a conventional man-
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

30 otherwise correspond to the respective free acid forms thereof.

If a compound according to the invention contains more than one group
which is capable of forming pharmaceutically acceptable salts of this type,
35 the invention also encompasses multiple salts. Typical multiple salt forms

include, for example, bitarirate, diacetate, difumarate, dimeglumine, di-



20tors. Pharmaceutical formnul ati ons adapted for vagi nal

adm ni st rat ivo 2cm7droadm ni stered as pessaries, tanponEcT/EPRONESS40
gel s, pastes, foanms or spray formul atiepas. 25 Pharnmaceuti cal
fornul ati ons adapted for parenteral admnistration include aqueous
and non-aqueous sterile injection solutions conprising antioxidants,
buffers, bacteriostatics and solutes, by neans of which the formul a-
30tion is remiephetd, sitsceiurg and fihydechloviae, bt thieisrmtiimteftéd &6 réisre-
treated; and agueous and non-aqueous sterile suspensions, which may
conpri se su$sBh3iBATFEAN-a and t hi ckeners. The formul ations can be
adm nistered in single-dose or multidose containers, for exanple
seal ed anpoul es and 35 vials, and stored in freeze-dried

(I'yophi I'i sed)itstragerd tedhahsthteahblyovd) & catdbé seen tiattthe exbrydsian tvari er
l'iquid, for exanpl e water fogﬁ%n&ection pur poses, inmmediately before

use i s necedBATSHUCRNY BEEERIADELTAN iIBHHE BISECBLSPUIRGHGRS frken toypean
/ ¢ _ : ; .
2010/ 078910 %Té&%qagfé&@éﬁ% ch %égmjbggsg al &rﬁﬁ&&{digfl@gbfmrbgu_at fpﬁ tggg lspe

can be prepared fro sterllelpomd granul’es an
wi t hout sayifogn ofiane dfitsaddtst ingrarticulahié thib eaé fpan irnpattairhgrovedt i oned

o e ort WkheebfoRtt BrRER TR ehe T e harHl R
for exé&hpl e,forfn‘?W@éb%in@@&&h%r%%tﬁ.épéﬁt o of Rk A40L {i‘r‘]%%ﬁ?rﬁon

may conprise flavours. 10A"therapeutically effective anoun
conpound of uské gaslierullaelphdepandsticallyaosaptable sélt farot of he actweudi ng,

for exanpl e, . i gh f the animl. .the precise condition
that requi ré@%ggﬁ%ﬁ%ﬁsc\gﬁ@ﬁ%&%_@% V& lp?reicjﬁ%ntﬁgf H%eﬁr(?* _'rtnf?e"'“[[’h a
f or mul at i on dastteti phar@tbekinefic peipaitysihiahiitadld reffalé crbiidribecantd 1y
determ ned by the treating doctor or vet. However, an effective

amount!oof a YERPHYER Besibveliniyense ohdhemhaimasadyramichof thisacheat of
neopl asti c l.e. r..breast carcinponm, IS
Conar a1y i gl L BXBER8 b8 RR FRH EHEE BE it S0 ¢ ne

reci pient (mammal ) per day 20and particularly typically in the range
froml to 10 ng/ kgmof body wei ght per day. Thus, the actual anount

Y. 1C,
per day foro@l"? IYEMYOHRMRErMREs [iRtes toankgcamentueemprigag wéésast@ngnd

700 ,  Wher, LR 1 U . i per
day g!rJZOusuaICI%Q{ Flml’%ﬁ] a serH?tefgwaggarn?j ?(g]d[gHeazﬁ g&@ﬁ@@%@?@ é%ES%ﬁ , two,
three, four stdrevsomersitigrepérincagingsnixtiret théveof bi all raiodabhy op€iss- i S
the sane. An effectivye ampunt of a salt or solvate or of a

physi ol ogi c&lY FXFRIRYS GRACTANYNPNS -ve t her eof can be deternined as

the fraction of the effective anmount of the conpound according to the
invention per se. It can be assumed that simlar doses are suitable
for the tredthasmacgoisal domeulatiomican basadministeneddn diofarm Fheosage

compound. of UHE R B R BrEL Rip b Re i R B e P BB B thent ang
gﬁﬁ t : [ elole: g Eﬂbéégé hefteslich BNHitshNEombse!r 88 ekARpROT0.5 ftd 1 Habldtsr-
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
30 method of administration and the age, weight and condition of the patient,
or pharmaceutical formulations can be administered in the form of dosage
units which comprise a predetermined amount of active ingredient per
dosage unit. Preferred dosage unit formulations are those which comprise
35 a daily dose or part-dose, as indicated above, or a corresponding fraction

thereof of an active ingredient. Furthermore, pharmaceutical formulations



one further nedicanment active ingredient. WO

2010/ 078910PYr2EMA08MAH008840 - 36 - The invention al so PEl/RPESY/OG38H
set (kit) consisting of separate packs 9f  (a) an effective anmount
of ‘a conmpound of the forrmula | and/or pharmaceutically usable salts
and stereoi soners thereof, including mxtures 5thereof in all ratios,
and (b) an effective anount of a further nedicanent active

i ngredi ent. oftieisdgpe canmbel repamd tisibl @ movess naich, isyetkrally Kovesin

i ndi vi dual ttles, 10bags or ampoul es. The set may, for exanpl e,
conpri se seBQ?W@r'gﬁFe‘&ﬁ%ﬁ@g; each containing an effective anount of
a conmpound of the fornula | and/or pharmaceutically usable salts and
stereoi soners thereof, including mxtures thereof in all ratios,
15and an ef fRI\rmaseaticalforroblatiofsicahde adatitedfemadraivistregionnga adi ent

in dis- | ved. I ilised f USE 20The,.present, conpounds. are
Ui bl e s GERHaUEB Re bR, O e aRereL (OO Rg hiaca CeSadicr al 1 y
for humans, gual}t hectar @ataepi@dl (NtRBhd Bukédl 2@ MGUEES: FASRRISR),

These diseases include the proliferation of tumour cells,
pat hol ogi calvegEw) 85 pareiteed (inelvdins: submyitangauss intlanmsatiarp indravessus he

25growt h of ' ocul-ar v larisation (diabetic
reti n(r)?mt hy,&g'jétgg?ér{m%%%% "ar nggﬁﬂgi%ﬁ#?%ﬁa%%& Rrﬁggfqdﬁ%ﬁ'n%ﬁg
i nf | anmrat i oprégsspcisadiown inhtePraemdcadfidtl iak Iy, 30bekdifplel kehbimQd e
present invention enconpasses the use of the ‘conpounds of the for-
mula | and/ &Ct'%wrefi@gi?wh|tbe%§@mr5(ﬂ)@r@Qlttvgnt(ﬁbr eof for the
preparation of a medicanent for the treatnment or prevention of
cancer. Preferred carcinonas for the treatnment originate fromthe

group cer ebRilarcmceuticadorniniatiens tdhptedaot o aeiniioREaticatahhema of
t he Iylghati C, S siem stomach car- 35ci nomm, |aryngeal carcinoma and

| ung dar ci n@FENINRIGTEHETTERABIGHTIS, SHED apelar exanplencapsulesrydrblats
gg28%%;15%‘6%%@%%%@%%%%%3%@&@%3@%5 in aqueous or non-agueous
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
i . 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 edibie carbohydrate, such as, for example, starch or mannitol.
A flavour, preservative, dispersant and dye may likewise be present.
30
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-
35 cium stearate or polyethylene glycol in solid form, can be added to the
powder mixture before the filling operation. A disintegrant or solubiliser,

such as, for example, agar-agar, calcium carbonate or sodium carbonate,



- 37 - small-cell lung carcinomas, pancreatic cancer, glioblastomas
and breast &apeii0ors@10 Al so enconpassed is the use of tIFRCTEERZIPENIERN0
according to Caim1l 5 according to theg,invention and/or

physi ol ogi cal ly acceptable salts thereofJ for the preparation of a
medi cament for the treatnent or prevention of a disease in which
angi ogenesis is inplicated. Such a di sease in which angi ogenesi s
i s inplicat eshy Bkewis® bel stdedi inender toiljﬁmlohe #w aedilabidity of the medica-
vascul ari sation, diabetic retingpat age-i nduced nacul ar

degener at i om&H@fiendhe crResul ‘?H@SLRe@rb%k@Brrpounds of the fornula I
and/ or physi ol ogically acceptable salts and sol vates thereof for the
preparation of a nedicanment for the 15treatnent or prevention of

i nfl agmt or yn ddd&@aeﬁ’ dakied foalnesessdrj suitaide bowlpes, dtﬂbmctaﬂmaedamn-

i nventi on I es of su g)gqsnf I alltl%at oré di seases in ﬁe r.heumat oi d
e Uhritis, PROPTisRs el ke G hevriee be TRy et Hedae AURERTT
reaction andstﬁtaaé bBersYRRIRNAAIPASERMAnESNAIRAIRAR, dusf oRRIOUNdS
of the fornula I and/or 20physiol ogical |y acceptabl e salts thereof
for the prepxaatilerglofose oebétadacivent sweetenkes madatfrmntmajzepm%twéait i on
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admi ni stered 0o a sick in need such treatnent.
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The present AL SO enconp asses he" asé Conpoun

30 nula | awmrdmtr@m@ qaielddsuaca(?eant@hhauaal wiheutheing V@étﬂsted
t hereof for the preparation of a cament for the treatnent or

preverid on dhenede.i siarchy matyigelidess, cﬁgarmrﬁ@age PENthaRuMeRG6 liks:
prevention ‘%*he%p'lé%é i ?@rﬁ’ﬁﬁ?ﬁedsdircl?oraéfa% glle%anﬂp d;@&@&@ym%&&e

age-induced nacu egenera
i nvention. THnenulstng or dmprdss&@t hhienmxunepaédaagta libriofnt arfd amdigibizgy
di seases, such as rheupatoid arthritis, psori contact .dermptitis

and WO 20103078 DISHIEEASCRTOABADIS tafe taBless AIPRYEEF SBARUIE i t y
reacti on. abréfated sarco%a@ SRBbuRk BRENFRISAH £5RA%8 ipa e g &5

from tXe group oste ost oarthrltls and ri oK ets, ewi se
falls wthinillbet scapasef as Hesgribeskeait ovenaadtapdgionally with a blnder, such

as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
S 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
or polymer materials and pressing it through a sieve. As an alternative to
30 granulation, the powder mixture can be run through a tabletting 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 sait,
talc or mineral oit in order to prevent sticking to the tablet casting moulds.
35 The lubricated mixture is then pressed to give tablets. The compounds
according to the invention can also be combined with a free-flowing inert

excipient and then pressed directly to give tablets without carrying out the



5The expression "tyrosine kinase-induced di seases or conditions”
refers to pardotiogrsead condi tions that depend on the aciGWER2p0908%H0e
or nore tyrosine kinases. Tyrosine kingges either directly or
indirectly participate in the signal transduction pathways of a
variety of cellular activities, including proliferation, adhesion and
mgration and differentiation. D seases associated 10 with tyrosi ne
ki nase act i granulation oddnpp@ssingrsteponA ahnspamnt ocepague pamtboﬂi\mgiaqat
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adni ni_st er e¢oabngsin muies ’rcﬁ be abhetd dlé‘areiﬁrate oetvearcdifferémt dusageaulitar

fast-growi ng tunours. 20 The invention thus relates to the use of
compounds of the formula I, and pharnaceutically usable salts and
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the preparation of a nedi cament fhe treatment of di seases |n
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m xtures thereof in all ratios, for the preparation of a

medi canent 6@ prerared asingea nosfogicaueehalicwsniie Busrensianseat ba foiy

rnhl bition m
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gl ven to thandsemlBifigrfiesusheparfat éxample, sthoxdistedrizastdaoyl dibshols and

t r eat ment of i seases which_are influenced by inhibitign of Met
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to th
O Lo d°t umio Sfappge, bRBRe iRt OB nlud SuoaBaers fiXdochatin orfee o
group of t uraniificdalafwdadiendnsrand mudsJWuandmemﬂselbaJaaidedle bl adder, the

stomach, the kidneys, of head 10and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the

urogeni t al tm@ségéeurlnyf&wéﬂbn%Wﬁ 8l aﬁﬂﬁnéﬁrgﬁ@ﬁ Baﬁ”@ﬁ@élré@ebe en-

| aryn»0 15The solid tunour Is furthernmore preferably sel'ected from

t he group | wagsulated 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

like.

The compounds of the formula | and salts thereof can also be adminis-

tered in the form of liposome delivery systems, such as, for example, small

unilamellar vesicles, large unilamellar vesicles and multilamellar vesicles.
30 Liposomes can be formed from various phospholipids, such as, for exam-

ple, cholesterol, stearylamine or phosphatidylcholines.

The compounds of the formula | and the salts thereof can also be deliv-
35 ered using monoclonal antibodies as individual carriers to which the com-
pound molecules are coupled. The compounds can also be coupled to

soluble polymers as targeted medicament carriers. Such polymers may



adenocar ci noma, small-cell lung carci nomas, pancreatic cancer,
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activator reasapeemiployed éither with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

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

30
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.

35

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.
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Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, fcams or spray
(3 formulations.
Pharmaceutical formulations adapted for parenteral administration include
aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-
30 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
single-dose or multidose containers, for example sealed ampoules and
35 vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-

diately before use is necessary. Injection solutions and suspensions pre-



(i x) immunot herapy approaches, including, for exanple, ex-vivo and

i n-vivo appMaaehee7®dr i ncreasing the i mmunogenicity ofPGI4ER28(008840
tumour 35cells, such as transfection wggh cytoki nes, such as
interleukin 2, interleukin 4 or granul ocyte-nmacrophage col ony
stinmulating factor, approaches for WD 2010/078910PCT/ EP2009/ 008840 -
42 - decreasing T-cell anergy, approaches using transfected inmune
cel |'s, suchpasedint atdondanceanith e eecive sanibe rreparadirompyedigRdgISi ng
cytokinetransfqgted tgan{ cell lines, and approaches using
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10 A therapeutically effective amount of a compound of the formula | depends

— on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ultimate-
15 ly determined by the treating doctor or vet. However, an effective amount
of a compound according to the invention for the freatment of neoplastic
growth, for example colon or breast carcinoma, is generally in the range
from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per day
20 and particularly typically in the range from 1 to 10 mg/kg of body weight
per day. Thus, the actual amount per day for an adult mammal weighing
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

0
#

25 daily dose is the same. An effective amount of a salt or solvate or of a

physiologically functional derivative thereof can be determined as the frac-
tion of the effective amount of the compound according to the invention
per se. |t can be assumed that similar doses are suitable for the treatment

30 of other conditions mentioned above.

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

one further medicament active ingrediant.
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5 thereof in all ratios,

and

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

The set comprises suitable containers, such as boxes, individual bottles,

10 bags or ampoules. The set may, for example, comprise separate am-

e poules, each containing an effective amount of a compound of the formula
| and/or pharmaceutically usable salts and sterecisomers thereof, including
mixtures thereof in all ratios,

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

solved or lyophilised form.

USE

20 The present compounds are suitable as pharmaceutical active ingredients

for mammals, especially for humans, in the treatment of tyrosine kinase-
induced diseases. These diseases include the proliferation of tumour cells,

pathological neovascularisation (or angiogenesis) which promotes the

it
AN

25 growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).

30 The present invention encompasses the use of the compounds of the for-
mula | and/or physiologically acceptable salts thereof for the preparation of
a medicament for the treatment or prevention of cancer. Preferred carci-
nomas for the treatment originate from the group cerebral carcinoma, uro-
genital tract carcinoma, carcinoma of the lymphatic system, stomach car-

35 cinoma, laryngeal carcinoma and lung carcinoma. A further group of pre-

ferred forms of cancer are monocytic leukaemia, lung adenocarcinoma,

vantron) Anonafi de Azonafi de
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for the preparation of a medicament for the treatment or prevention of a

disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
10 such as retinal vascularisation, diabetic retinopathy, age-induced macular

degeneration and the like.

e
i

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
1 scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.
Also encompassed is the use of the compounds of the formula | and/or
20 physiologically acceptable salts thereof for the preparation of a medica-
ment for the treatment or prevention of a tyrosine kinase-induced disease
or a tyrosine kinase-induced condition in a mammal, in which to this
method a therapeutically effective amount of a compound according to the
%f 25 invention is administered {o a sick mammal in need of such treatment. The
therapeutic amount varies according to the specific disease and can be
determined by the person skilled in the art without undue effort.
The present invention also encompasses the use compounds of the for-
30 mula | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.
Methods for the freatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
35 of the invention. The use for the treatment or prevention of inflammatory

diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
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5 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-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
10 with tyrosine kinase activity include proliferation of tumour cells, pathologi-

- cal neovascularisation that promotes the growth of solid tumours, ocular

A,

i

neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
15 like).

The compounds of the formula | can be administered to patients for the
treatment of cancer, in particular fast-growing tumours.

20
The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable salts and sterecisomers thereof, including mix-
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

AT

kinase signal transduction plays a role.

Preference is given here to Met kinase.

30 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,
for the preparation of a medicament for the treatment of diseases which

35 are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.
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( Yaman50uch| )Especial preference is given to the use for the freatment of a disease

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
10 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.

15 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.

20 Preference is furthermore given to the use for the treatment of a tumour of
the blood and imrnune 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 ieukaemia.

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

nation with other known therapeutic agents, including anticancer agents.

As used here, the term "anticancer agent" relates to any agent which is

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

30 cer.

The anti-cancer treatment defined herein may be appiied as a sole therapy
or may involve, in addition to the compound of the invention, conventional
35 surgery or radiotherapy or chemotherapy. Such chemotherapy may include

one or more of the following categories of anti- tumour agents:
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melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluocrouracil and
tegafur, raltifrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like adria-
myecin, bleomygin, doxorubicin, daunomycin, epirubicin, idarubicin, mito-
mycin-C, dactinomycin and mithramycin) ; antimitotic agents (for example
vinca alkaloids, like vincristine, vinblastine, vindesine and vinorelbine, and
taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for example
epipodophyllotoxins, like etoposide and teniposide, amsacrine, topotecan,
irinotecan and camptothecin) and cell-differentiating agents (for example
all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

i) cylostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example
bicalutamide, flutamide, nilutamide and cyproterone acetate), LHRH anta-
gonists or LHRH agonists (for example goserelin, leuprorelin and busere-
lin), progesterones (for example megestrol acetate), aromatase inhibitors
(for example as anastrozole, letrozole, vorazole and exemestane) and in-
hibitors of Sa-reductase, such as finasteride:

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

(iv) inhibitors of growth factor function, for example such inhibitors in-
clude growth factor antibodies, growth factor receptor antibodies (for ex-
ample the anti-erbb2 antibody trastuzumab [Herceptin™] and the anti-
erbb1 antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family

| munonodul at WET/EPA8Y/948849N
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( Phar macycl ietlsynyypenies @-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,

5 OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
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-

10 far endothelial growth factor, (for example the anti-vascular endothelial cell

growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications
WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and

15 compounds that work by other mechanisms (for example linomide, inhibi-

tors of integrin avB3 function and angiostatin);

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

pounds disclosed in international patent applications WO 99/02166,

WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and

WO 02/08213;

(vii) antisense therapies, for example those which are directed to the

20

targets listed above, such as ISIS 2503, an anti-Ras antisense;

(viiiy  gene therapy approaches, including, for example, approaches for

replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1

or BRCAZ, GDEPT (gene-directed enzyme pro-drug therapy) approaches,

such as those using cytosine deaminase, thymidine kinase or a bacterial

nitroreductase enzyme, and approaches for increasing patient tolerance to
30 chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour
35 cells, such as transfection with cytokines, such as interleukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for
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Bavari an Nordi c)
i munogen (dd$ E’ﬁeﬁ“qaﬁ\ﬂﬁrﬁﬁ

Ther apeut | C%)on% n88

(hi stam ne ant agom
receptor agonist,

'Shhi bi tor,
GCS-100

A AR e

Maxim) Tiazofurin (IIVPDH I nhi bltor

lide F CEP- ,701
R iR astes ot st o)
QAP bsl R
NDX- 447 (
AFROATBE UG IATRNA-idiokirtie aot-

ﬁokme-
dar ex)

Ri bapharm
1)/

Ri baphar n')

O'|eng-|idide( teg n-ant-aaon--Me K2
Sanof i - Synt h&ph l%- CCl-779 (niTOR k| nase
Alkylating agents | Cyclophosphamide Lomustine
i Busulfan Procarbazine
o fosfamide Altretamine
Melphaian Estramustine phosphate
Hexamethylmelamine Mechloroethamine
15 Thiotepa Streptozocin
Chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
20 Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin l.obaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)
Iproplatin SM-11355 (Sumitomo)
AP-5280 (Access)
. 25
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
30 2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine frofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
25 |datrexate Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)




BCX- 1777 (PNP_i_nhi bi tor Bi oCryst) Ranpirnase (ribonuclease

stimulant, AYPARWO73184| arubicin (RNA synthesis inhi bi t r T7ETROAYL0RF40
Ti r,apazam’ ne (reduci ng agent, SRI IntedBati onal) N Acetylcysteine
(reduci ng agent, Zanbon) R-Fl urbiprofen (NF-kappaB inhibitor, Encore)

3CPA (NF-kappaB inhibitor, Active Biotech) Seocalcitol (vitamn D
recept or agnni st _ L nn\ ’IQ’I L -TM-601 ( PNA—ant agonist Transhbhl ecul nr\

Ef I orni thin|(QODC i nhi bi t or | Efopesidencol o M nodBbiiamed (@hemGenex)”
(ost eocl ast |i nhi bitor, Yamaﬁ%ﬁu@ﬁﬁﬂeI%d‘i‘&ﬁ%&ﬁﬁ%%@'@ﬂ%ﬂdﬁlgmﬁ £ai)
Aplidin (PPT inhibitor, Phhinaigeen (RRTusiab ( CORifloametebeniyBeaufour-
Genent ech) Gent uzumab (CD337&’&hyEbldbly, Wet h Ayer kisgn) WO
2010/ 078910PCT/ EP2009/ 0088 4ycrdXycammptotiidodt , WeTAB- 3 ¢Tdihod ( PDE-V
i nhi bigor, Cell Pathways) CPo;ﬁl&éc;ﬁrlPDE-V | nh| bi t oF|safitrbaih®a¥sirum)
AG 2037 (GART inhibitor, Pf Déﬂ’fako%éi' f'F 99%’7088 0. Co)
i nhi bitor, WIex) FBI-1402 Pf’f(yh'tréﬁ ”%@E ﬁgﬂo uﬁ?@rk)
Bortezom b (proteasone inh o riglglt Ei ;}:@ un Dang
stinmulant, $R Pharma) TLK-P h one 2" (?W,)
Telik) P1-100 (growh factp § + |Vnt Ther ae 38@’? uE?}T
( PKC i nhi bi ter—Neovartis) R mul 2 @'
CDA- | lq( apoptosis praonmnter Fv_er life) i i :
Antitumour Dactinomycin (Actinomycin | Amonafide
antibiotics Doxorubicin (Adriamycin)  Azonafide
{; Deoxyrubicin Anthrapyrazole
' Valrubicin Oxantrazole
Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bleomycin sulfate (Blenoxart
15 Therarubicin Bleomycinic acid
Idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
Cyanomorpholinodoxorubici GPX-100 (Gem
20 Mitoxantron (Novantron) Pharmaceuticals)
Antimitotic agents | Paclitaxel SB 408075 (GlaxoSmithKilin
Docetaxel E7010 (Abbott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine IDN 5109 (Bayer)
o Vincristine A 105972 (Abbott)
é 25 Vinorelbine A 204197 (Abbaott)
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
30 RPR 109881A (Aventis) (PharmaMar)
TXD 258 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
T 900607 (Tularik) AZ10992 (Asahi)
T 138067 (Tularik) IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly)  AVLB (Prescient
Vinflunine (Fabre) NeuroPharma)
35 Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)




SDX- 101 (apoptosis pronot Sal nedi x) Ceflatonin (apoptosis pronoter,
Chentenex) WeQQI0(0hgamat opoi esi s pronoter, Phar nagenesi BYT/EPAo0fadss4h
(triclosan nout hwash, Endo) Tri acetyl ur4|4d_| ne (uridine pro( Wllstat)
SN- 4071 (sarcona agent, Signature Bi oSci ence) TransM D-107Tm

(1 munot oxi n, KS Bi onedi x PCK-3145 (apoptosis pronoter, Procyon)

Dor ani dazol e _(apoptosis pronoter, Pola) CHS-828 (cytot oxi ¢ agent ,

Leo) Trans-fetinic acid (diBMS ¢gdd478 (BMSN H) MXDo(zabatipt-08i(NrH)
promoter, MAXI A) Apom ne (oRRIS 08SEZOD(BNVIBY | LEX OacolOgVGENEYC di n
(apopt osi s promot Bi oni che) THpidxindProtarRAPt 0Si S pronoter, La Roche)
Brostallicinm (apopt OSI'Spromorer,  Pharnaci a) L,yC| opnospnam de
Busul fan | f ¢gf Vetpha retame a
Chl orcsarrbumﬁllI arpazi ﬁe ﬁH" ﬁé@i d(‘)érmsu n PrEX gd;] c r’r}
Estranusti ne=n @ﬁlat e |\/EC-E mn StreptozoC Ej{” CBW?QI'
Senustin nastrazoe Yamanouch
Formestan
Thymidylate synthd Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
10 DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
. International} Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)
Solutions) 0O6-benzylguanine (Paligent
Thymectacin (NewBiotics)
15 Edotreotid (Novartis)
Farnesyl transferas Arglabin (NuOncology Labs) Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BicPharma)
20
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (EHh Lilly)
MS-208 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl trang Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
(o o5 ferase inhibitors | SAHA (Aton Pharma) (Titan)
MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase | Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibi- | Gallium maltolate (Titan)  Didox (Molecules for Health
30 fors Triapin (Vion)
TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists / anta- CDC-394 (Celgene)
gonists

35



et apl at 1 n PApatin >

ropl ati n Car boxypht hal at opl ati num
Car bopl atin ZD- 0473 ( Anor MED) E%FHQB%OQ?’P%B“O

(Aetema) Satraplatin (Johnson MatthE BBR-3464 (Hoffrnann-La ~ WO
2010/ 078910PCT/ EP2009/ 008840 -49 - Paclitaxel Docetaxel Colchicine
Vi nbl astine Vincristine Vi norel b| ne Vi ndeS| ne DoI astatin 10 (NCI)

i £.) madoti-n{B

\ nhn
Rhi zoxin ( Py sapay Mveby Afraéeﬁ’can“(AbBof Berh) YM§§8 (Yat‘nanoucm)
receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
5 receptor agonists | Johnson)
LGD-1550 (ligand)
Immunomodulators Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
10 Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
{ JRX-2 (iImmuno-Rx) BLP-25 (Biomira)
i PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL 13-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
15 Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine (GemVax
Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone

20 agents Ethynyloestradiol Prednisolone

Chlorotrianisene Aminoglutethimide
|denestrol Leuprolide
Hydroxyprogesterone capro. Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide

f Testosterone propionate  Flutamide

L 25 Fluoxymesterone Octreqtide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)

30 Dexamethasone Arzoxifen (Eli Lilly)
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnologie: (Yeda)

Motexafin-Gadolinium L.utetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)
35 Hypericin




RPR 109881A (Avent.i TXD 258 (Aventis) Epothilone B (
AT

900607 (Tul ar
Vi nfl unine (Fabre) Auristatin PE (Teik
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Tul ari k) Cré/&{rophyci n 52 (E:\FgﬁaH@%m(}ésm

Hor mone) BMS 247550 ( BVB)

BMS 184476 (BMS) BMS 188797 (BMS) Taxoprexin (Protarga) SB 408075
(4 axoSm t hKI i n E7010 (Abbott) PG TXL (Oel I Ther apeutics) | DN 5109

(Bayer) A 1(‘ Abbott)
( ASTA Medi ca) %%HE%S €Ei s
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98- B ( Phar k@
el (Enzon) AZ1(

Neur oPhar ma) Az a8pt} Ma@e@gn@) BNP
) (OXi GENE) Dol aktlaiinin{Qacodend SChonte PRG4ER2NEovartis)

i m de Letrozol eCAnadinita@fizerFor mest afhehzemtist @n

3i oMedi ci nes) YMsgddlanaeeBenssia) Trastuzumab (Genentech)

i mm@@g ;“Azg%“” SP PR Emmaian
ayﬁ}gm Rat-r a&iied! (Cephalon)
DG Asahl IDN-5109 ﬁﬁ%@ﬁ&)(%ﬂhﬂon)
NSBB8 (\Milleniunr i k)

SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
ZD4180 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2018 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-502 (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

Medical) (reducing agent, SRI

P54 (COX-2 inhibitor, International)

Phytopharm) N-Acetylcysteine (reducing
CapCell™ (CYP450 stimula agent, Zambon)

Bavarian Nordic) R-Flurbiprofen (NF-kappaB
GCS-100 (gal3 antagonist, inhibitor, Encore)
GlycoGenesys) 3CPA (NF-kappaB inhibitor,
G17DT immunogen {(gastrin Active Biotech)

inhibitor, Aphton) Seocalcitol (vitamin D
Efaproxiral (oxygenator, receptor agonist, Leo)
Allos Therapeutics) 131-I-TM-801 (DNA

P1-88 (heparanase inhibitor, antagonist, TransMolecular
Progen) Eflornithin {(ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)

antagonist, YM BioSciences Minodronic acid (osteoclast
Histamine (histamine H2  inhibitor, Yamanouchi)
receptor agonist, Maxim)  Indisulam (p53 stimulant,
Tiazofurin (IMPDH inhibitor, Eisai)

Ribapharm) Aplidin (PPT inhibitor,
Cilengitide (integrin antagon PharmaMar)

Merck KGaA) Rituximab (CD20 antibody,
SR-31747 (IL-1 antagonist, Genentech)
Sanofi-Synthelabo) Gemtuzumab (CD33
CCl-778 (mTOR kinase antibody, Wyeth Ayerst)




Thymi dyl ate syntha inhibitors
Nol at rexed (BRiZHYY
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Phar maceuti cal s)

Sol uti ons) 06—benz
Edotreotid

£

10

15

20

25

30

35

L

$218o0Fact or TM ( Bi oKeys)
International) A.BmM n + 32P (| sotope

I nternational) Apaziquone (Spectrum

WD 2010/ 078910PCT/ EP2009/ 008840 - 50 -

Hanine.LPal i nant
ATTIT TTS

Penetrexed (Eli

Thymectaci-n (LN

Lilly) zD-9331 (BIQ
Tr abect edi ﬁcffﬁﬁa%"ér‘ﬁq\?ﬁ?‘b

J

vl
ftd
Novarti s

)

inhibitof, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

CP-461 (PDE-V inhibitor, Ce mouthwash, Endo)

Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1

{plasminogen activator
ihibitor, Wilex)

PBI1-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik)

PT-100 (growth factor agoni MX8 (apoptosis promoter,

Point Therapeutics)

Midostaurin (PKC inhibitor,

Novartis)

Bryostatin-1 (PKC stimulant Urocidin (apoptosis promote

GPC Biotech)

CDA-I (apoptosis promoter, Ro-31-7453 (apoptosis

Everlife)

SDX-101 (apoptosis promot Brostallicin (apoptosis

Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

'PG2 (haematopoiesis

promoter, Pharmagenesis)
Immunol™ (triclosan

Triacetyluridine (uridine prog
Wellstat)

SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS Biomedix
PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole (apoptosis
promoter, Pola)

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH)

MAXIA)

Apomine (apoptosis promot
ILEX Oncology)

Bioniche)

promoter, L.a Roche)

promoter, Pharmacia)

Alkylating agents | Cyclophosphamide Lomustin
Busulfan Procarbazin
[fosfamide Altretamin
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamin
Thiotepa Streptozocin
Chloroambucil Temozolomid
Dacarbazine Semustin
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson Matthe
Tetraplatin BBR-3464 (Hoffrnann-La
Ormiplatin Roche)




Farnesyl transferas inhibitors Arglabin (NuOncol ogy Labs;

| onafarni b

(Scher i ng- Pl SQFA14ER$2143- 9006 (Bayer) Tipifarnib (JohnsoRCEEFHIHEE40

Perillyl alc

ohol

(DOR Bi oPhar ma)

-48 -Punp inhibitors CBT-1 (CBA

Pharma) Tari qui dar (Xenova) Ms-209 (Schering AG Zosuqui dar

trihydrochl o

ride (E i

M5-275

Lilly) Biricodar dicitrate (Vertex)

Tacedi nal i n

(PfiLzar)
\Illl_vll

SAHA (At on Phar nma)

( Scher.i
Pi val oyl oxyfet hyl butyrate|(PTPRAHY Depsi pepti de ﬁ%ﬂl’@éggﬁim'tomo)
P-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
5 Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
10 Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La Roche
{ |datrexate Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
15 Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
20 Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
P Antitumour Dactinomycin (Actinomycin | Amonafide
e 25 antibiotics Doxorubicin (Adriamycin)  Azonafide
Deoxyrubicin Anthrapyrazole
Valrubicin Oxantrazole
Daunorubicin (Daunomycin) Losoxantrone
Epirubicin Bieomycin sulfate (Blenoxar
Therarubicin Bieomycinic acid
30 idarubicin Bleomycin A
Rubidazon Bleomycin B
Plicamycinp Mitomycin C
Porfiromycin MEN-10755 (Menarini)
Cyanomorpholinodoxorubici GPX-100 (Gem
Mitoxantron (Novantron) Pharmaceuticals)

35



| munonodul at ors I nterferon Oncophage (Antigenics) GWK IQPro eni cs

Adenocar ci non8 20HdBHR

(Biomra) CTP-37 (AV

Bi oPhar ma) F'G

ERP2009/008840

(I muno- Rx) PEP-005 (Peplin Biotech) Syfchrovax vaccines (CTL | mmuno)

Mel anoma vacci ne (CTL | mruno)

Dexosone therapy (Anosys Pentrix

(Australian Cancer Technol ogy) JSF 154 (Tr agen) Cancer vaccine

(I'ntercell)

| 3- Al et hin 68961’"8?'13)39@[]1_3 Tﬁ@?'ﬁa’(qyaso en) )
2010/ 078910PCT/ EP2009/ 0088400cetaxeb21- RAS vacci n§7©&£wabzott)
Colchicine PG-TXL (Cell Therapeutics)
Vinblastine [DN 5108 (Bayer)
Vincristine A 105972 (Abbott)
5 Vinorelbine A 204197 (Abbott)
Vindesine LU 223651 (BASF)
Dolastatin 10 (NCI) D 24851 (ASTA Medica)
Rhizoxin (Fujisawa) ER-86526 (Eisai)
Mivobulin (Warner-Lambert) Combretastatin A4 (BMS)
Cemadotin (BASF) |Isohomohalichondrin-B
10 RPR 109881A (Aventis) (PharmaMar)
TXD 238 (Aventis) ZD 6126 (AstraZeneca)
Epothilone B (Novartis) PEG-Paclitaxel (Enzon)
: T 900607 (Tularik) AZ10992 (Asahi)
- T 138067 (Tularik) IDN-5109 (Indena)
Cryptophycin 52 (Eli Lilly) AVLB (Prescient
Vinflunine (Fabre) NeuroPharma)
15 Auristatin PE (Teikoku Azaepothilon B (BMS)
Hormone) BNP- 7787 (BioNumerik)
BMS 247550 (BMS) CA-4-prodrug (OXiGENE)
BMS 184476 (BMS) Dolastatin-10 (NrH)
BMS 188797 (BMS) CA-4 (OXiGENE)
Taxoprexin (Protarga)
20
(- 25
Aromatase Aminoglutethimide Exemestan
inhibifors Letrozole Atamestan (BioMedicines)
30 Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide {Baxter
35 Glufosfamide (Baxter International)
International) Apaziquone (Spectrum
Albumin + 32P (Isotope Pharmaceuticals)




Hor monal anqN gp{o%q nal agents QestrogensPredni sone %ﬁ@ﬁgﬂhg/ﬁlﬂssw

oest rogensMet Nyl predni sol one Et hynyl oestradi ol Predni so

Chl.or ot ri ani seneAnm nogl ut et hi mi de | dené¥t+ ol Leuprol i de

Hydr oxypr ogest erone capro, Goserelin MedroxyprogesteroneLeuporelin
Test ost eroneBi cal ut am de Test osterone propi onat eFl utam de

Fl uoxynest erroneCetreotide—ethylteste OREN-Ha-Ge - :
Di eth%lstilbestrolM t ot an v’g-'PP- P- iﬁﬁyov%genio-benZWQuanme(Pahgent
Tanoxi f en2- Vet hoxyoest r adi WBPEE%FH@& P PERDd)
Dexarmet hasoneArzoxifen (Eli Efj@fif@%d (Nwlﬁdynam c _agents Talaporfin
(Light Sciences) Theral ux (Theratechnol ogi ei Mt exafin-Gadolinium
( Phar macycl i Eajneryt Bansferaspigaigih ¢ NoiCohcoleyd)als) Tatifaumib Téatamsorr &n
(Phar acycl i odibitdrperi ci n | lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perilly! alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariquidar (Xenova) (Eli Lilly)
10 MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
o transferase SAHA (Aton Pharma) (Titan)
) inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)

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

TNF-alpha Virulizin (L.orus Therapeutics Revimid (Celgene)

20 agonists/antagon- | CDC-394 (Celgene)
ists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists

¢ 25 Retinoic acid Fenretinide (Johnson & Alitretinoin {L.igand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
Immunomodulatorg Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
30 GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira}) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)
35 Synchrovax vaccines (CTL |3-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)




Tyrosi ne kinase inhibitors Imatinib (Novartis) Leflunom de

( Sugen/ Phar n#©izay/Zg1839 ( Ast raZeneca) Erlotini b ( OncogROREBYi0SHESE40
Canertjnib (Pfizer) Squal am ne (CGenaer.a} 8US416 (Pharnacia) SU6668
(Pharmaci a) ZD4190 (AstraZeneca) 706474 (AstraZeneca) Vatal anib
(Novartis) Kahalide F (PharmaMar) CEP- 701 (Cephal on) CEP-751
(Cephal on) MLN518 (M1l enium) PKC412 (Novartis) Phenoxodiol O

Trast uzumab | ( Genent ech) C2252 (HRES vaedine f{GeMtax Genent ech) NMDX- H210

(Medarex) 2C4 (CGenentech) MDX-447 (Medarex) WO

2010/ 078910F°Q'5/n58agp§pﬁ(§)0884@estr5 dens PKIT66 (Novprrédr%&@( EGF

(wern) EKEsggl n il ”3@%%?;5 5% Sra e TR A o

BCX- 177 (PN | bitor, Sa Rldrotr bo) Bi oCr r\S\ml oglutethimide
|denestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin
Testosterone Bicalutamide
Testosterone propionate Flutamide
10 Fluoxymesterone Octreotide
Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
e Megestrol P-04 (Novogen)
Tamoxifen 2-Methoxyoestradiol
Toremofin {EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)
15
20
Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid
agents Theralux (Theratechnologie: (Yeda)
{ 25 Motexafin-Gadolinium Lutetium-Texaphyrin
(Pharmacyclics) (Pharmacyclics)
Hypericin
Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide CEP- 701 (Cephalon)
30 (Sugen/Pharmacia) CEP-751 (Cephaion)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) G225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
35 ZD4190 (AstraZeneca) MDX-H210 (Medarex)

ZDB474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
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Aventi s)i nhi bitor,

Alvocidib (CDK i
DongzA)
Medi cal ) SRl

ELur bi profen (NF-kappaB stinul ant,

nhi bi t oPCTRPOYBASEIN

CV-247 (COX-2 inhibitor,
I nt ernati onal)
Phyt ophar nm) (r educi ng agent,

P54

Bavaria

Encore)
@ ycoGenesys) Act
(gastrin inhib

BXE 8N qugalis

ERB-50%p tivgsiecept or
EKB-569 (Wyeth)

ant agonASX-BGPAARNRgppaB
GVe2B ®{@kkpSmEhkine) HGrtgehSewtlahe) t ol

agoni st, Leo)

Various agents

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

Medical}

P54 (COX-2 inhibitor,
Phytopharm)

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

G17DT immunogen
(gastrin inhibitor, Aphton)

Therapeutics)

Progen)

Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibitor,
Ribapharm)

Cilengitide (integrin
antagonist, Merck KGaA)
SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth}

Pathways)

Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UKA1

(plasminogen activator
inhibitor, Wilex)

P1-88 (heparanase inhibitor,

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase {ribonuclease
stimulant, Alfacell)
Galarubicin (RNA synthesis
inhibitor, Dong-A)

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

SRI International)
N-Acetylcysteine

(reducing agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

3CPA (NF-kappaB inhibitor,
Active Biotech)

Seocalcitol (vitamin D
receptor agonist, Leo)

Efaproxiral (oxygenator, Allc 131-1-TM-601 (DNA

antagonist, TransMolecular
Eflornithin (ODC inhibitor, IL
Oncology)

Minodronic acid

(osteoclast inhibitor,
Yamanouchi)

Indisulam {p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)

Exisulind (PDE-V inhibitor, ( Immunol™ (triclosan

mouthwash, Endo)

CP-461 (PDE-V inhibitor, Ce Triacetyluridine (uridine

prodrug, Wellstat)

SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107 ™
(immunotoxin, KS Biomedix
PCK-3145 (apoptosis




Ef aproxiral (oxygenator, Allc 131-1-TM 601 ( DNA

Ther apeut i c$yQa0@@a¥I&t , TransMol ecul ar) Pl -88 (hepar alifadBr2005/008840

i nhibitor, Eflornithin (ODC inhibitor,_sBL Progen)Oncol ogy)

Tesm |ifen (histam neM nodronic acid antagoni st, YM osteocl ast

i nhi bitor, BioSciences)Yamanouchi) Hi stam ne (histam ne H2Il ndi sul am
(p53 stimulant, receptor _agonist, MaximFisai) . Tiazofurin (|1NPDH

i nhibitor, Aplidin (PPT i nPBI-1602 (RiMbhplimeisanknhapiaaetey, Procyemyi ti de
(integrinRi{uxi mab (CD20 apPidbbetic LiteBciguresyt, MBounit@od Gapeniosish)
SR-31747 (1L-1 antagoni st, | Gemdzortibar4t€d®88me  promoter, Pola)

Sanof i - Synt hel abo) ant i body |inMitbh Menaiim) CHS-828 (cytotoxic agent,
SRL-172 (T-cell stimulant, Leo)
5 SR Pharma) Trans-retinic acid

TLK-286 (glutathione-S (differentiator, NiH)
transferase inhibitor, Telik) MX6 (apoptosis promoter,
PT-100 (growth factor agoni MAXIA)

Point Therapeutics) Apomine (apoptosis promot
Midostaurin (PKC inhibitor, ILEX Oncology)
10 Novartis) Urocidin (apoptosis promote
Bryostatin-1 (PKC stimulant Bioniche)
GPC Biotech) Ro-31-7453 (apoptosis
CDA-Il (apoptosis promoter, promoter, La Roche)
Everlife) Brostallicin (apoptosis
SDX-101 (apoptosis promoter, Pharmacia)
promoter, Salmedix)
15 Ceflatonin (apoptosis
promoter, ChemGenex)
A combined treatment of this type can be achieved with the aid of simulta-
20 neous, consecutive or separate dispensing of the individual components of
the treatment. Combination products of this type employ the compounds
according to the invention.
{ o5 ASSAYS
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
30 performed by the person skilled in the art (see, for example, Dhanabal et

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

35 al., In Vitro 18:538- 549).



CCI-779 (nrOR ki naseP& (haemat opoi esis inhibitor, Weth)pronoter,
Phar magenesi%¥9 208478UPi nd (PDE-V inhibitor, ( I mmunol t ntPCET/EPEN0YEEEA40
Pat hways) nout hwash, Endo) CP-461 (PDE-sM . nhibitor, CE
Triacetyluridine (uridine Pathways)prodrug, Wellstat) AG 2037 (GART
i nhi bitor, SN-4071 (sarcona agent, Pfizer)Signature Bi oSci ence)

WK- UK1TransM D- 107Tm ( pl asm nogen acti vat or (i mmunot oxi n, KS Bi onedi x
i nhi bi tor, \MeasyrorestabMeikmsassastivityo 2010/ 078910PCT/ EP2009/ 008840
- B3 -

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

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

5 insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a
baculovirus expression vector.

10 The kinase activity can be measured using various available measurement

systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is

15 measured using radioactively labelied ATP (**P-ATP, **P-ATP). In the
case of the presence of an inhibitory compound, a reduced radioactive
signal, or none at all, can be detected. Furthermore, homogeneous time-
resolved fluorescence resonance energy transfer (HTR-FRET) and
fluoroescence polarisation (FP) technologies can be used as assay meth-
ods (Sills et al., J. of Biomolecular Screening, 2002, 191-214).

20

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

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

chem. J.).

Flashplate method (Met kinase)

30 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

35 room temperature with radioactively labelled *P-ATP in the presence and

absence of test substances in a total volume of 100 pl. The reaction is



A conbi ned treatnment of this type can be achieved with the aid of
simul ta- 20"@QaeLo/0eemsecut i ve or separate di spensi ng of PATEP2009/008840
i ndi vi dual conponents of the treatnment 55Conbi nation products of this
type enpl oy the conpounds according to the i nvention. 25ASSAYS The
conpounds of the formula | described in the exanples were tested by
t he assays described bel ow and were found to have kinase inhibitory
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activity rcBlBnicat oha sinladih eeRtanb R el (Bhof VAN s ot e,

cat al ogue N@eritih- ém@r Met kinase is expressed for the purposes of
protein production in 5insect cells (Sf21;, S. frugi perda) and

subsequent i fwilt@%umﬁd@ea@wb&orpﬁeemmﬂ r@ﬁc@@ Tt ehetlddie ap-

6H s-tagged' I ressi

vect or, 10Tﬁer&)§| nas @@ﬁﬁ \%@n%@]‘?gﬁb@&kghf@%ﬁf% ﬁ'baq;gqq ‘g%]%egé?ﬁ@%bl e
measur'@nent Lsresltagmurbﬁpdr’ﬁegnsalﬁﬁéll ddraehration ok DM . M pEidiey 9 et
al., J. of B| ular Screenjn 2002, 7, 11-19), the flashplate
et hod or t IY@ &S| @é@%@rﬁﬁ%rm@é Ust‘m&theaasaaMTS/éf%ﬁé%hor yl ati on of
‘a'protein or peptide as substrate is 15nmeasured using radioactively

| abel | ed ATP (32P- ATP, 33P-ATP). In the case of the presence of an

i nhi bitory éﬁummmrhctianromkdttb«ksr}mﬂiweilct ive signal, or none at all,
can be det e;@e@. Furth% ?“:D honbgeneous tinme- resol ved fluorescence
resonarce e \fassA¥ P4l HTR- FRET) and 20f | uor oescence pol ari sat i on

(FP) technoliggiiest @atdReUs e BHALH tHh (k! J.
Bi onol ecul ar Q%(I:r eeni ng 2eOOZ 191- 2118%‘5 sy el tn( Rk o LS

10 pl of ATP (fmal concentration 1 UM cold, 0.35 uCi of **P-ATP)

50 uif of Met kinase/substrate mixture in assay buffer;

20 (10 ng of enzyme/well, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

50 mM HEPES
[ 25 3 mM magnesium chloride
3 uM sodium orthovanadate
3 mM manganese(ll) chioride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

30 - Stop solution:

60 mM Titriplex {ll (EDTA)

*®p_ATP: Perkin-Elmer:

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



O her non-radi oactive ELI SA assay nethods use specific phospho-anti -
bodi es (phospbaedRs¥eio The phospho-anti body only bi nds ther/phmegbisg4o
25yl ated substrate. This binding can besdetected by chem | um nescence
using a second peroxi dase-conjugated anti body (Ross et al., 2002,

Bi ochem J.). Flashplate nmethod (Met kinase) 30The test plates used
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time. The neasurenent of the bound radioactivity is carried out
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Per ki n- El mer fuI | .val ue Ki
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buf f er15 group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 pi/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-
ume of 1530 pl and the experiment was terminated.

20
Measurement of the tumour volume: The length (L) and breadth (B) were

measured using a Vernier calliper, and the tumour volume was calculated

from the formula L x B x B/2.

2 . - :
S Keeping_conditions: 4 or 5 animals per cage, feeding with commercial

mouse food (Sniff).

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

30 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

35 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;



20010 ng of enzyne/well, 50 ng of pAGT/well) Solutions used: Assay
buffer: 50 rNOREBEPRPEIRBAB3 nM magnesi um chl ori de 3 pM sodi BOT/EP2605/008840
ort hovanadate 3 mM manganese(l1l) chlorigge 1 nMdithiothreitol (DTT)
pH = 7.5 (to be set using sodi um hydroxi de) 30- Stop solution: 60 nmv
Titriplex I'll (EDTA) 33P-ATP: Perkin-Elnmer; 35- Met kinase: Upstate,
Cat. No. 14-526, Stock 1 pg/10 pl; spec. activity 954 Ung; WO
2010/ 07891 0PaFitiER2008/OE8840C- 56 - Poly-Ala-d u-Lys-Tyr, 6 : 2 : 5:
1: Sigma Cat. No. P1152 In-vivo tests 5 Experinental procedure:

Femal e Bal b/ C m ce (breeder: Charles River Wga) were 5 weeks old on
arrival. Theya¥esse@fstheipinsgd tE|gélécﬂf@ﬁnhﬁ5cﬁ@ﬁ@hﬁbm*for 7 days.
Each nouse was subsequently injected subcutaneously 1 nthe pelvic
area with 4 nillion TPR- Met/ N1H3TEAG(fst atanLipemphrdrhenth BBSH)W t hout
Ca++ and Mg++). After 5 days, the i.mal s were.random.s i\At o 3
groups, so that each group of 9 n@g(%&ﬁgﬁprg‘yéﬁ’gaﬁh '?.)rﬁ%“trH)vol ume of

110 pl (rangePCEMS (at®lphdfd prissofe ¥REMUat idrisa2RY IRbbY spettrathesey
(M+H)".
Mass spectrometry (MS): El (electron impact ionisation) M"

FAB (fast atom bombardment) (M+H)"

ESI (electrospray ionisation) (M+H)*

10

APCI-MS (atmospheric pressure chemical ionisation - mass spectrometry)
(M+H)".

15
HPLC methods:

Method A: gradient: 4.5 min/ fl.: 3 ml/min 99:01 - 0:100
water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA
0.0 to 0.5 min: 99:01
0.5 to 3.5 min: 99:01--> 0:100
3.510 4.5 min: 0:100

) Column: Chromolith SpeedROD RP18e 50-4.6

{ E 25 Wavelength: 220nm

20

Method B: gradient: 4.2 min/ flow: 2 mi/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
0.2 to 3.8 min; 99:01---> 0:100
3.810 4.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long,
internal diameter 3 mm

Wavelength: 220nm

30

35

Retention time Rt. in minutes [min].



100 nmM acetate buffer, pH 5.5) were adm nistered daily to the control
15 group, arMO200/%igfiikg of "A56" or "A91" dissol ved i n PEEEDWH/PIS840
(volune |ikew se 100 pl/aninmal) were adgmnistered daily to the
treatnent groups, in each case by gastric tube. After 9 days, the
controls had an average volunme of 1530 pl and the experinent was
term nated. 20 Measurenent of the tunour volune: The length (L) and
breadt h (B) Exereplgshsured using a Vernier calliper, and the tunour
vol une was cal cul ated fromthe fornmula LxBx B/ 2. 25Keepi ng
conditions: 4 or 5 aninmals per cage, feeding with comrercial nouse

food (Sniff)TheApparativh @m:\zv,{s«@imd.menmrrampaﬁaoa@ﬁoyrmﬂummqbemﬁ}

In the follow ng ex- 30anples, "conventional work- nmeans: water is
added 4 f ne&@@%ﬂ%&@b&pmd@r&ayw ed1"iis cﬁér&ds@tatrqnal@gpwséy trethe
between 2 an gﬂggng on the constitution of the end product,

t he nlxture |s ex rac with ethyl acetate or dichloronethane, the
phases are separated, the organic phase is 35 dried over sodium

sul fate and evaporated, and the residue is purified by chromatography
on silica gel and/or by crystallisation. Rf values on silica gel;
eluent: ethyl acetate/nethanol 9:1; WO 2010/078910PCT/ EP2009/ 008840
- 57 ﬂupelting point mp. in C. Mss spectronetry (MS): El (electron

i npact 1onisation) Mt 5FAB (fast atom bonbardnment) (MtH)+ ESI

(el ectrospray ionisation) (MH)+ APClI- M5 (at nospheric pressure
gﬁhenlcal ionisation - mass spectronetry) (M-H)+. Mass spectronetry
tMB): El (electron inpact ionisation) M+ 10FAB (fast atom bonbar dnent)
(MtH) + ESI (el ectrospray ionisation) (MH)+ APClI- M5 (at nospheric
pressure chem cal ionisation - mass spectronetry) (M-H)+. 15

15

20

30

35



HPLC net hods: Method A: gradient: 4.5 min/ fl.: 3 mM/mn 99:01 -

0: 100 wat er %00 284000s91) of TFA : acetonitril e+0. 19 vol .)pof/ediode/a3s4. O

to 0.5 mn: 99:01 0.5 to 3.5 mn: 990359-->010035t045mn

0: 100 Col um: Chronolith SpeedROD RP18€ "50-4. 6 25Wavel ength: 220nm

I\/bthod B: gradient: 4.2 mn/ flow 2 m/mn 99:01 - 0:100 water +
0.1% vol .) of TEA acetonitrile + 0.1%vol.) of TEA 0.0 to 0.2 mn:

99: 01 300.2 to 3, R‘%@ gl--l> 0:100-3.8 to 4.2 mn: 0:100 Col um:

nce @ EOO @

Chronolith P’%fo [ rnal
di aneter 3 nmm §oVa ti e
[mMn]. WO 2016/ 078910 CT/FF?%’OOgl 008840 - Ng E)@p‘pl e I The—
prepar ation of B N-0
2-{3-[5- (3-di met hyl am nopr opoxy) pyri m di n-2-yl ] benzyl}-

56- phenyl am nom2eH pyri dazi one ("Al") is carried o nal ogously
to the foll owi-rg—sehengol 20N 25 30 H/RaNi _0 NH, o
N — 2 N
H,S0, 0 N — o -
~0 MeOH/ACOH NH,
~,
I+ H N PF.-
AN N = ¢
’ r@ S
S O N H2804
ri! PFs' g 5 I\j HO | N\
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MeOH HO/\/\N/
o T, e TN
H,S0, NF gy  PPhy/DIAD 0 N A g~~~
THF |
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THE . @ /(\ i \/@\rj\
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water

Syes
1
NN
H

30

1.1 1382 g (10.0 mol) of potassiurn carbonate are added in portions
35 with stirring to a suspension, kept at 30°C, of 500 g (3.40 mol) of 3-cyano-
benzoic acid in 8 | of methanol. 695 g (10.0 mol) of hydroxylammonium



WD-2010/ 078910PCT/ EP2009/ 008840 - 59 | +H NaOMe MeOHHON 15
ONOH PPVDI ARQO bRB@4891THE HCOOH water Cl NNAN 1. 11382 gr¥/dfr000/008840
of potassium carbonate are added in po bi_ons wth stirring to a

suspensi on,

10

e

15

20

30

35

kept at 30C, of 500 g (3.40 nol) of 3-cyano- 35

chioride are subsequently added in small portions at an internal tempera-
ture of 40 — 45°C. The reaction mixture is then heated at the boil for 15
hours. The reaction mixture is evaporated in vacuo, the residue is dissol-
ved in water and acidified using 37% aqueous hydrochloric acid. The
precipitate formed is filtered off with suction, washed with water and dried
in vacuo: 3-(N-hydroxycarbamimidoyl)benzoic acid as colourless crystals;
ESI181.

1.2 A mixture of 614 g (3.41 mol) of 3-(N-hydroxycarbamimidoyl)-
benzoic acid, 756 ml (8.0 mol) of acetic anhydride and 2 | of acetic acid is
heated at a temperature of 118°C for 14 hours. The reaction mixture is
cooled to 6°C and filtered off with suction. The residue is taken up in 2 | of
water, filtered off with suction and washed well with water. The residue is
recrystallised from ethanol/water: 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic
acid as colourless crystals; m.p. 225°; ESI 205.

1.3 7.83 ml (147 mmol) of concentrated sulfuric acid are added to a
suspension of 30.0 g (147 mmol) of 3-(5-methyl-1,2,4-oxadiazol-3-yl)-
benzoic acid in 150 mi of methanol, and the mixture is heated at the boil
for 18 hours. The reaction mixture is cooled in an ice bath, water is added,
and the reaction mixture is filtered off with suction and washed well with
water: methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate as colourless
crystals; ESI 219.

1.4 150 ml of acetic acid, 150 ml of water and 50 g of water-moist
Raney nickel are added to a solution of 327 g (1.47 mol) of methyl 3-(5-
methyl-1,2,4-oxadiazol-3-yl)benzoate in 3 | of methanol, and the mixture is
hydrogenated for 18 hours at room temperature and atmospheric pres-
sure. The catalyst is filtered off, and the filtrate is evaporated. The residue
is taken up in tert-butyl methyl ether, heated to the boil and filtered off with

suction. The residue is dried in vacuo: 3-methoxycarbonylbenzamidinium



benzoic acid in 8 I of nethanol. 695 g (10.0 nol) of hydroxyl anmoni um
WO 2010/ 078MOPAT/0EP2009/ 008840 - 60 - chloride are subBEELER009/408840
added in small portions at an internal gyenperature of 40 - 45C. The
reaction mxture is then heated at the boil for 15 hours. The
reaction mxture is evaporated in vacuo, the residue is dissol- ved
in water and acidified using 37% aqueous hydrochloric acid. The 5
preci pi t at e dcetatedsi ®lduldssraystafst BMItIIT9sucti on, washed with wat er

and dried in vacuo: 3-(N hydroxycarbam m doyl )benzoic acid as
colourless crystals; ESI 181. 101.2A m xture of 614 g (3.41 nol) of

3- (N-hydr oxycgr bami 3 80y feshReiteghfec®tisdv sbafiimétRoRidBRolutlin aeel iCC

anhydride and 2 | of acetic acid is heated at a tenperature of
for 14 hour @ddeddlropwise with alitingrie a suspeoisia of2Fy4hdoxfmbh@fed of f

W th sucti o BRA R ERLE PR AN abBiefe anfagbed Bl Bymod of 254 ©'F
recrystalli @%eim@iohﬁl[ldlh‘(ét\ﬁgﬁlﬁﬁmoniqmethyl]viny]amino}methylene)dimethyf~

3-(5-nethyl -1, 2, 4- oxadi azol - 3- ){\Cbenzm c acid as colourless crystals,
m p. 225; ESmMmgsiumgihexzfigarophogpaatertitgnared it ancedanae edthsGl Buri c

acid are ad S i ) . 7 f .

3- (5 gt hy S On 22 BI AR RosTel 79t H br Mthandl The regction
met hanol , amcixiune istihenuvarmed fea0®d oaer tHeecd19bé of a0 B dreLképt athkis
reaction mxture is cooled in_an ice bath, water is added, and the

(eaction n femperatdre for 38rrain. die rgaetiors ixtues isdhan\eeekashtosecm tereh
25 X 5 -1 B, i - 3- . .
ol asa” pBYaturk iR Wb b or i BidRERARS ARENAGRA (183 tmes ith

wat er and 56 Ipfafatentach timies ThaldRgariy plisskds daied cvededdiuen sulfatk ridon
of 327 g (1.47 nol

thyl 3-(5- .
met hy 191, 2, &ya&a'&\f%ﬁh%?%ﬁl%%ﬁzréafy@ta'vﬁ%i frogr ethik angtate: matbylhis-

mxture i s hyeias i tnif e gﬁﬁf %{Q -
at nospheri cltl%lr essﬁ??lﬁ&rﬁ%wéﬁawﬁbﬁ)ﬁwpﬁmgso ﬁ%%geot Fms%arlséfte
i s evapor at sup. THS®,ESli2Rfe is taken up in tert-butyl methyl ether,

heated to the boil and filtered off with 35 suction. The residue is
dried in vacuo: 3-nethoxycarbonyl benzam di nium WO

2010/ %589109@/ EP280%0@88 fhol) of concentrated sulfuric acid are added to a
suspension of 103.5 g (364 mmol) of methyl 3-[5-(dimethylaminomethyl-

eneamino)pyrimidin-2-yllbenzoate in 1.3 | of water, and the mixture is
heated at the boil for 4 hours. The reaction mixture is cooled to room tem-
perature, diluted with water and filtered off with suction. The residue is
washed with water and dried in vacuo: 3-(5-hydroxypyrimidin-2-yl)benzoic
acid as brownish crystals; ES| 217.

1.7 32.7 ml (445 mmol) of thionyl chloride are added to a suspension
30 of 88.0 g (366 mmol) of 3-(5-hydroxypyrimidin-2-yDbenzoic acid in 1.4 | of
methanol, and the mixture is heated at 80°C for 2 hours. 20 ml (276 mmol)
of thionyl chloride and, after 2 hours, again 10 ml (138 mmol) of thiony!
chloride are then added. After each addition, the reaction mixture is stirred
35 at 80°C for 2 hours. The reaction mixture is evaporated to a volume of
about 300 ml in vacuo. The precipitate formed is filtered off and dried in

vacuo: methyl 3-(5-hydroxypyrimidin-2-yl)benzoate as brownish crystals;



-61 - acetate as colourless crystals; ESI 179. 1.52.2 | of a freshly
prepared 1.3VRRE®WITAP met hoxi de sol ution are 5added dr opYi/ER2004/0013840
stirring to a suspension of 259 g (1.0@onol) of

3- rret hoxycar bonyl benzam di ni um acetate and 528 g (1.08 nol) of ({2-

di met hyl am no- Hdi met hyl i moni onet hyl ] vi nyl am no} met hyl ene) di net hyl anm
oni um di hexaf | uor ophosphate (prepared in accordance with C. B.

Dousson et &S12Fynt hesis 2005, 1817) in ii of nethanol. The reaction
10 mixture is then warned to 60C over the course of 40 mn and kept

at this tenperature for 30 mn. The reaction m xture is then cool ed

to room tenpegat Umesolgtlbﬂtlééi)t\MnHBr ﬂi@ro'geﬂf oflaihy @@Hﬁﬁﬁ%ﬂ%fﬁ‘ﬁ@th‘?ﬁib—ed

three times with 51 of water each The organic phase is dried

over spdi umr‘é/dm)@@é”mﬂjn'ﬂiél\)%tm@lt%dw ’~TI§1e(3ﬂe%h‘tm@) pEtripbenykhasphived

f t hyl t

(i met hy! ancgad BT RS S R 91 P s anip gl - p5apRaldn BOPgR! of THF
crystals; mipcodiéd,in B8lic@8ath, 20 $ 26 i3 o(R2nisol fhllﬁé}f@@ﬂ%ﬂf@frﬁd
sulfuric acid are added to a suspension of 103. of

met hyl  345- CEHEI Freasondnaddsd émﬂwfﬁwlrwmmﬁg sfiriim@AktRae in
1.3 I of watghne f’é}gré*b?ﬂ&?rjgéﬁ}'r%agﬁgﬁ frﬂxt%?es? %)%r%tlepﬁ{w %cngﬂ'ﬁe

The reaction nixture I's coo 0 room tenper at u
wat er and firésidueds pa’aﬂltmmea b@ttweemmcthren’reélsamland sallrarsheglevush

wat er and dried i.n vacuo: rimdin-2- benzoi c aC| d as
Ar.owni sh cr %ﬁ&gumég,dr%eps %atfgéo i p%/ DA BAHPRHS p%@gq i sswarated ki de

‘are added t I
3- (5- hydrox;%?;ur%%gﬁﬁé%ﬁgjeg;iln%lé%@é%tleg?éﬁ"% s)odﬂ.{mng%ihgﬁ% SOIuhaﬂthe

m xture is Radtedrastedddes eithdibidlorametb@nel Tha 2bgamolphast i$ Hiiedyver

chlori,de and, .after 2 hours, aga of thionyl

chiorit e ar gbgwgﬁsaﬁ@tgoanégy%q @tﬁdn]rg'ﬁcﬁe?((%‘ﬁ ISPH?%@&@{?Q}P%&@UFG i's
stirred 35ats.n%a%é‘|%1&mhmh8ducﬁ Bﬁnrﬁ@ﬁ%bﬁﬁeﬂﬁ'a%ﬁb%@e|u%n@vrﬁ89{fy?“r’»‘1§ (80 a
vol ume of about 300 M in vacuo. The precipitate formed Is filtered

of f and dri imethwamsineprepiyypyrgnid-Rylibersgateiasi ailourbsgl Orpstalo &3S as
browni sh crysgal s; WO 2010/ 078910PCT/ EP2009/ 008840 - 62 - ESI 231.
1. 8A sol ution, kept under nitrogen, of 6.1 g (26.5 nmol) of nethyl
-(5- ydr oxypyri m di n-2-yl ) benzoate, 10.5 g (39.8 nmol) of

tri phényl phos hlne and 4.76 ni f398mm|% of o o

3- (di met hyl dr¥ no) 280pnlbfamdIM isalutioo afidiige qmlalwrglrttl@‘olfydnﬁﬁ imd HFcare

R R G e R
t enper at ur e (4@0 rﬁrrfmtb)lxufsnetHyéSHEqstdim@tmlamwwrﬂ)ﬁoxW@n@ﬁ i@ired-yillBerasuo.
‘Th’e ate in 200 ml of THF. After the mixture has been stirred at room tempera-
25 ture for 1 hour, 10 ml of a saturated aqueous sodium sulfate solution are
added dropwise. The precipitate formed is filtered off with suction and
washed with dichloromethane. The filtrate is dried over sodium sulfate and
evaporated. The residue is taken up in a mixture of diethyl ether and petro-
30 leum ether. The precipitate formed is filtered off with suction, washed with
petroleum ether and dried in vacuo: {3-[5-(3-dimethylaminopropoxy)-

pyrimidin-2-yllphenyl}methanol as colourless crystals; m.p. 95 — 97°; ESI
288.

35
1.10 14 ml of water are added to a solution of 2.14 g (10.0 mmol) of

3-chloro-6-anilinopyridazine (prepared in accordance with F. Yoneda et al.,



10residue is partitioned between dichl oronet hane and sat urat ed
aqueous pot azeizanwoigado ogensul fate sol uti on. The aqueousPEhBB®0Y/G8840
separated off, brought to a pH of 12 ughng saturated aqueous sodi um
hydr oxi de sol ution and extracted twice W th dichl oromethane. The
organi c phase is dried over 15sodium sul fate and evaporated. The
residue is chromatographed on a silica-gel colum wth

di chl or onet GmrhnBhhanoBulis! €17dérT44, M&BIRY in 34 5dBf formic acid, and the

di met hyl am nopy opoxy).pyri m din- 2- enzQate as col ourless crystals;
ESI 316, 20 MIGHEAS QI%@ awgbgl\]%‘»fwy H aﬁ-%edﬁqa%%wm%#ﬁ #eQlad to
hydride in ' Y| ¥ fd . i kept
under nit ro-ggg'ﬁr,]ﬁ%]‘%I %Q%ﬁad‘{@%%%t%ﬁ%@%[éh@%ré@ off it g&ét%’

3- [ 5- (:3- di nmevasfeamivito pradgroxyd pyed im dacnwR Bypldrearomtoe? Hpy2idazim-3-ohe
THF. ter theel]ixtqlrje hgﬁs_i_de i irred at roomtenpera- 25ture for 1
hour, 10 m AFYLOURUFAE 'rqﬁe sodi um sul fate sol ution are added
dropwi se. The precipitate forned is filtered off with suction and

washed wi th dichl oromet hane. The filtrate is dried over sodium
sul fat e and Telhpori@2eug (7166 mewi Hofb-pengrarinesgH-pyridarintore anhd

diethyl eth - 30l ther. Th ipitate f d j

i tered of 1o TR e el GELRLEPbRerate BreaPEl bR sl oba | o
10

vacuo: ' { 315-143- mignetsnyinama n n@oesyalimearyéyiiamiﬁ%mogow)%hﬁwhlm}-hanol

as colourless crystals; mp. 95 - 97'; ESI 288. 35 ) i

(2010/ 078910 P@?ﬂEé'I@@mm%EQntofaﬁﬁ ChEhe speRgnaiominrmediis coplegt ian

19590 1" 30168 i, HRTIS s Al PP d- bRt R o

preci pi t at e addedeifopwise. lAfier etrrivlgf atwbbin Busddrature Sves hedraitiid wat er

and dried in vacuo: _6-[ph_enyl am no-2H pyri dazi n-3-one as yel | ow sh
cryst dPs; EEFaqiRR mixtyreis svagoraiedsa § regfdue is chromatographed on a

6- phenyl am Rk [ i ;

tr i pheny! ph%g'p?%i ﬁ%}ﬁ%@ﬁi'Qﬂsgﬁﬂ%%??gﬂ&g%%ﬁ%%‘%ﬂ-(ﬁ%BFO%q-) of
{ ?15- (3- dihrrE:DhgaEIaingrfcqmtE]?paﬂye) ppnibirhe:t}, rea@p;oﬂa]ted aherquétﬁﬁshagle?géter@ m
of THE. The suspensi or ' 00 in an ice bath, an

p1(0. 75 mm|b}1¥\§1m%ﬁ/§€tsr36 -%’%@aﬁﬁ%@ Y1 BPRrOREXY WY BMIginztvidenzyll-
dropwi se. Ak b kst D X ; ' e 15
rea(F:)t i28n mi %ﬁ?%ﬁiﬁed\gglgﬁia%rgg?ma%Wﬁ%ﬁ%?ﬁ‘ﬁ%@%@@ﬁﬁ%ﬁr%@r aphed on
a silica- gel HeldMirr(dsvidMS @i 6Hippmd et ha@néttettlrasd Has2id), wend (s, Big),

duct - | pi f i nbi e orat ed and
O ystal || sed Holng 1EETaD. Al ez, 2HP8Y € 2R 6 67 ¢, 4 =
2-{315- (3- dieHayh Ayl @198 @PPAPHE THSI 281 BREMZUL! (i, 4H), 8.23 (at,
J1 =6.9 Hz, Jo = 1.5 Hz, 1H), 8.35 (s, 1H), 8.64 (s, 2H), 9.02 (bs, 1H).

i : 25
Example 2
The preparation of 8-phenylamino-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-

30 yhpyrimidin-2-yllbenzyl}-2H-pyridazin-3-one ("A2") is carried out analo-

gously to the following scheme

35



206- phenyl am no- 2H pyri dazi n- 3-one as yell owi sh crystals; ESI 457
1H NVR (d5- DK&R)10/088MHpm] 1.91 (quintet, J = 6.6 Hz, 2HGT/RPZDIV/8340
6H), 2.41 (t, J = 6.9 Hz, 2H), 4.23 (tg4..1= 6.5 Hz, 2H), 5.23 (s,

2H), 6.87 (t, J = 7.5 Hz, 1H), 6.95 (d, J
7.49 (m 4H), 8.23 (dt, 25J1 = 6.9 Hz, J2
1H), 8.64 (s, 2H), 9. 02 (bs, 1H). Exanple

= 10 Hz, 1H), 7.20 (m 3H),
= 1.5 Hz, 1H), 8.35 (s,
2 The preparation of

6- phenyl am no- 2- - (1-piperidin-4-yl- 1I—I- razoI

30yl) pyri m diyg- 2 benzyl4 - 2H3,p'§1' dazr )ﬁ%" ( A2 carried out

anal o- gously t0 the &@thkow ngysc mo 0g
AU CGe 0

(660 mmol) of sodium carbonate i @5 m o rIvat er

sol uti on,
255- br, nD-2-i

|md|ne in 325 m of toluene, and the mxtur@rrs

kept under nitrogen, of 95.0 ?jha(‘?i@ZJePﬁmI) of
dd%p}o

heated to 80C—2.3.9 |
brs(trrphenylphosphrnew | 64 I) chl ori are added, and a
solution of 50.0 g (309 nmol ) o 3- (hydso hyh) - benzeneboronr C

acid in 650 nm —of—ethanol—+s—subsequent|y adde rd‘ropvvrse The
reaction mxture i s $tT Fedd mte 80C for 18 hour ea ti ure
is 30 cooled to roonﬁpe)rrperature and filtered. 11 o =f ceb

and 1 Oof vvater are added to the filtrate. The organrc phase i's
separated off, ~ed Osodi um sul fate and evaporated. The residue
IS recrystallr gg%%

r opano
(['3- (5-bromopyr i mi di § - 2Ny )phenylf@.O W | e-yel | ow 35crystal s;
ESI 265, 267. — WO 20107 0789T0PCT/ Fadbead-< ,' . 24.25 g (20 0

nmol ) of tri potasl:c,,lg,mmA hosphate trihYdrate are a d
kept under
brormﬁﬁr m di n- 2

tert

to

Bgdd

nrtrogﬁ_ﬁ}, 2.65 g (10.0 mol) of [3-(
) phenyl i met hanol and 3.96g (10.5

5444- (4, 4 5, 5-t, “H% mdlo ane an- 2- yQpyr azol - 1-yl ] pi perid
i ne-1- car boxyl at pr epare accor an th WD 2007/ 066187), and
t he m x- ture IS,

bi s(tri phenyl phosp ne) paI I adr u I I ) chI ori der dd and t he
reaction mxture is stirred at 80C for 18 hours. acNiton ni xt ur e
i's cogled to room tenperature, water anBEEiHKSr 0= N

30

35

2.1 A solution of 70.0 g (660 mmol) of sodium carbonate in 325 ml of
water is added to a solution, kept under nitrogen, of 95.0 g (332 mmol) of
5-bromo-2-iodopyrimidine in 325 ml of toluene, and the mixture is heated
to 80°C. 2.3 g (3.3 mmol) of bis(triphenylphosphine)palladium(ll) chioride
are added, and a solution of 50.0 g (329 mmol) of 3-(hydroxymethyl)-
benzeneboronic acid in 650 mi of ethanol is subsequently added dropwise.
The reaction mixture is stirred at 80°C for 18 hours. The reaction mixture is
cooled to room temperature and filtered. 1 | of ethyl acetate and 1 | of
water are added to the filtrate. The organic phase is separated off, dried
over sodium sulfate and evaporated. The residue is recrystallised from
2-propanol: [3~(5-bromopyrimidin-2-yl)phenyllmethanol as pale-yeliow
crystals; ES| 265,267.



10ret hane are added, and the reaction mxture is filtered. The
organi ¢ phas®o@e10ifes1di | trate i s separated off, dried ORMENEBAION3B40
sul fate and evaporated. The residue isgghromatographed on a
sil'ica-gel colum with dichloronethane /" nmethanol: tert-butyl

4-{4-[ 2- (3- hydr oxymet hyl phenyl ) pyri m di n- 5-

15yl ] pyrazol - 1-yl | pi peri di ne-1- car boxyl ate as col ourl ess crystals;
ESI 436. 2. 2A2sol dt2og (80.019ératpof ttipdtassiarh phokphate trihydrate are added

o Das (IR A (R kB, 28 e 55n, Bt 285 331 BB il of (52"
20pyrim di nﬁoh‘ﬂobwmﬁlz-%l)pﬁér@ilﬁﬁtﬁ%&%‘n%@.@B%ﬂ@?&n@?@f{E;l,%_b |
yl p m  of ol ed

(1.57 mmol ) of triphen osphi'ne in 10 is co In an ice

bat h, s;and 3¥4plH4.55Ftetrasngthyt-18i 2-sigxabpyolaaey)muandxiyyinipeddiaeddded

hours. The weRRBbdPRpRd H SetciaRhts hn Ao 20GPPLBERFL RaHufe diiked
?n ? Ei Iti faj@'@ Ajs}@a@éﬂ 80 V8 .t Tinghbfasi SR HeHYb Hosphinzapaladhsmaluent :
ert-buty -

%:{2-[3- 6- . . -
ox0- 3- phenyICh rﬁ@-@'ﬁ—?ﬁiﬁqdﬁi@ﬂﬂﬁhﬁf9$¢f@ﬂml>§tlpl}$elﬁﬁtllrp§iratr&UBCrfOB-‘I?Ih}q&ﬁy&az

ol 1- yDpi per igj-ne Ll t X ! i 4 A
Suspeng on of ArpieT PEREIR Soda XF A ClnBIRUE ten 387 pichig”
phenyl am nontéthpyeialazidded; yhareiddaopbamyikiurg s fitehed: $hylorganiazPlasd- y
1)- piperidi ?-1-,carbox late in a mxture of 5 mM of 10% HCl in
«di-oxane and 02 het filetens %‘/ﬁﬂﬁfﬁtquo% rdrisd Qe sodidN syifaigeanybpyaparged.
moxture is i Djita r des of red of f
W th sucti on Sod Reeney e TRl AdLfl CpRthitFalchld:
6- phenyl am mewethag I Bagthapolptart-butyl 4-M 1218 pydranohethyiphepynpynrdidn-2- y 1
]- benzyl}-2 ridazi.n- 3-one hydrochl gri de as yellow sh crystals;
ESI 5 é; ME%Pg%bﬁw}'ﬁb&W@%@ﬁ@&Gcg%u%%ﬁwt@%ﬁg@&ﬁr 8
[ppM 2.25 (m 4H), 3.10 (m 2H), 3.39 (m 2H), 4.57 (m 1H), 5.23
(s, 2H), 6.86 (t, J =7.5 Hz, 1H), 6.95 (d, J = 10 Hz, 1H), 7.20 (t,
J = 7.5 Hz, 22H), A sfuifen ob196 nty (205 bipot) Bf B3ptienylarino-8H38rigazint H)
8.32 (m 51 8. S, 8..52.(s A7 (m, 1 .1 S
2H), 9.33 (?é‘?”%l# @942%%’5@%r%ﬂ%ﬁ%égi%ﬁ%vsF@&b?%ﬁvlsﬁeéw%
6- phenaxy- _2pQBnﬁdﬁﬂJ&—gl?pﬁﬁiéI01—hl%iﬂeﬁidb‘tb?‘?-ﬁwﬁcxwé‘t@%éﬁq!2'mg _
4-yl [8 rimdin-2-yl}benzyl)-2H pyri dazin-3-oné ("A3") is Carried out
anal ogous! y (1. §7tgd)ovf toirhery sleratine 0! @ onlayf 07HS BorOIR EPRAN Hre0b8B40
- 67 and 311 pl (1.57 mmol) of diisopropy! azodicarboxylate are added drop-
wise. The reaction mixture is stirred at room temperature for 18 hours. The
s mixture is evaporated, and the residue is chromatographed on a silica-gel
28 column with dichloromethane / methanol as eluent: tert-butyl 4-(4-{2-{3-(6-
oxo-3-phenylamino-6H-pyridazin-1-yimethyl)phenyl]pyrimidin-5-yl}pyrazol-

1-yhpiperidine-1-carboxylate as yellow crystals; ES] 605.

30 2.4 A suspension of 341 mg (0.564 mmol) of tert-buty| 4-(4-{2-[3-(6-0x0-3-
phenylamino-6H-pyridazin-1-ylmethyl)phenyl]pyrimidin-5-yl}pyrazol-1-yl)-
piperidine—'i—carboxyiate' in a mixture of 5 ml of 10% HCI! in dioxane and 1 ml
of methanol is briefly heated to the boil. The mixture is allowed to cool, the

35 precipitate formed is filtered off with suction and washed with tert-butyl methyl
ether: 6-phenylamino-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one hydrochloride as yellowish crystals; ESI 505;



3.121 mM of water are added to a solution of 3.10 g (15.0 nmol) of
3-chl or o- 6- phenoerypysindazine in 21 m of formc acid, apchib®oesvossin e
is Sheated at 95C for 85 hours. The reagtion mxture is cooled and
brought to a pH of 6 using 23% aqueous “sodi um hydroxi de sol ution. The
precipitate formed is filtered off with suction, washed with water
and dried in vacuo, giving 6-phenoxy-2H pyri dazi n-3-one as col ourl ess
crystals, ESH-MRR d@@w@dﬁaqpb & 2a0h) 4R, 3.10 (m, 2H), 3.39 (M, 2H), 4,57

[ 3-(5- brom)pyrlmdln 2-y hen net hanol i's added in portions W th

stirring to (I5dHh 523 (‘§92 1§.8 f( o @y Hzc iH)ra. 88 (tepr 18 H30TH), Thao (t,

The 1 eact: ot i lPecls Lodgir el MRl Peipa il AL B ol B 3800

t ol ueg and 1H; evapE, aHRds. 52hEs1HY, @ eTuime 1H3, 98848t 2d), 1188 end i 1S 0.42
The residue is recrystal lised fromtol uene:

5- br ono- 2- (énb IFBr onet hyl phenyl)- pyrimdine as col ourl ess crystals;
m p. 148, ESI 283, 285, 286. 203.32.59 g (9.14 nmol) of

5- br ono- 2- ( 3- chl or onet hyl phenyl ) pyrim dine and 2.84 g (8.70 mol ) of
caesi um car o@atEledd e added to a suspension of 1.64 g (8.70 mmol) of
6- phenoxy-2H pyridazin-3-one in 17.5 nmM of DWVF, and the m xture is
stirreglnat roomtenperature for 18 hours Water is added to the

1
reacti m
uction, waehed PR SRR 2O B R R e
pyrim di n- 2Ayyljpmmglin]—2@4}bbanp)@Hmyrmiﬁmrdaﬂne(3A3'f)es aarrizol eutrdress-
crystals ESI| 437.,303. 4A sol ution of 10.0 g (50.5 mmol ) of
pi nacol yl pﬁpél'? |t8fﬁet§8'|'%59 Ch€M& ssol ved in 100 M of acetonitrile,
and 17.5 g (101 mol) of N (2-chloroethyl)pyrrolidine hydrochl oride
and 49.4 g (152 mmol ) of caesi um car bonate are added. The suspensi on

formeddi s stirred at Qitur eHﬁ@FJHlS hg @®action
mxtureisfiltered@ siycti on ﬂhth 35Tacetonitrile.
The filtrate is evaporate@” and partltl ed bet NHacet at e and
saturated sodi um chl ori de solution. The organic phase is dried WO
2010/ 078910PCT/ EP2009/ 008840 - 68 - over sodium sul fate and

evaporat ed: 1-(2-pyr®8lidin-1-ylethyl) 4,4,5,5-

tetranmet hyl- 1, 3, 2- di oxatyay ol aﬁ@%y o1 p)A azgl e as| pal e-orange oil,
whi ch28r adual | y cryst al . 6 [ppn] 1.25 (s,
12H), 1.65 (m 4H), 2.4 (m 4H), 2.79 (t, 8 Hz, 2H), 4.21 (t,

=
J =6.8 Hz, 2H), 7.56 (5 7.93 (s, 1H). _5Bp uspensi on of 218
ng (0.50 nmmol) of 2-] -(é\lbrormpyrlmdln 2-yl) -
benzyl] - 6- phenoxy- 2Hp dazi n-3-one, 251 ng (0.75 mmol) of

1-(2-pyrrolidin- Br

w25 g \N,N\/QN\
|\J\
o
Br

ch

N

"5
B B Pd(PPh,),CI
N 0] \f\ 3)zbla
o O I | s,
30

DME/DMF
SUeY
O \N’N !N\
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101-ylethyl) 4

(4, 4,5, 5-t etWaARONGE2Q 3, 2- di oxabor ol an- 2-y1) - 1H pyr az oPEI/EEWA/&I5840
87% and 230 ng (1.00 mmol ) of tripotagyi.um phosphate trihydrate in 2
m ‘of 1, 2-di met hoxyethane and 1 ml of DVF is heated to 85C under
nitrogen. 35.0 nmg (0.05 mmol) of bis(triphenyl phosphine)palladiun(ll)
chloride and 9 pl 15(0.07 mmol ) of triethylam ne are then added and
stirred at 85C for 42 hours. The reaction m xture is partitioned

bet THE .and d d | ut T rganj.c .phase
e dried ovér sod TR VaE Ara qapera e aliibrl bt SR b g RERCh R S
silica-gel tmBrO-BiE H%anfﬁg zn&e ez 1 nh'é‘f%rrrﬂé @@fd APashelntigfifre i IS

gi vi ng 6-phenoxy-2-(3 C{,Sl yrrolidin-1-ylethyl)- 1H—£yrazol yl] -

pyr i mgli n- 2-hg art%ﬁtéﬁ hourézihese@moram!véta l@vqogie and mu@ﬂt %o

T e i R b L ‘F@elngeeiﬁa n

7.15 (d, J -‘ro@n@d iézfllte"rbl)i ofﬂwﬁlﬁ)sﬁﬁﬂ{orx?wdé)heﬁw@"?m@f@raﬂ@dr@d ﬂﬁvétﬂio J =

9.6 Hz, 1H), .7.49 (t, 1H), 8.12 (s, 11-1), bs, 1H)

8.31 (d, J Sl\aﬂqﬁF&hew-Z%pwdeém 3rppe ag. coloyr ssmsta@o’q‘:ﬁw 8 | owi ng
conpound i s prepared anal ogously: WD 2010/ 078910PCT/ EP2009/ 008840 -

69 - tert-butyl

4- (4-{Ba3- (& 2xo- 31ptp (4B mBRGIDYF [zbmniongrimetin Ypbresyiimsthanol s

10pyrimdin yrazol - eridi ne-1- rbo
comverted | e Bioriae 9 SHB TGO (440091 ok o sbINe.KeD)
pyrl m di n- 2 a‘:f|3|0|@@n5r‘ﬁé1= ahgwEdd ;
anal ogously 15to0 Exanp ? 2 us(? ngg%fbgagﬁlelglﬁﬁga%gthgﬁf%ﬁdghgﬁléé for
conpounds arld fubarai “rﬁbel reactiongoiing is evExargiée Bhe GesdfusB taken up in
15 toluene and re-evaporated. This procedure is repeated three times. The
residue is recrystallised from toluene: 5-bromo-2-(3-chloromethylphenyl)-

pyrimidine as colourless crystals; m.p. 148°; ES| 283, 285, 286.

20 3.3 2.59 g (9.14 mmol) of 5-bromo-2-(3-chloromethylphenyl)pyrimidine

and 2.84 g (8.70 mmol) of caesium carbonate are added to a suspension

of 1.64 g (8.70 mmol) of 6-phenoxy-2H-pyridazin-3-one in 17.5 ml of DMF,

and the mixture is stirred at room temperature for 18 hours. Water is

added to the reaction mixture. The precipitate formed is filtered off with

- 25 suction, washed with water and dried in vacuo, giving 2-[3-(5-bromo-
pyrimidin-2-yl)benzyl]-6-phenoxy-2H-pyridazin-3-one as colourless crys-
tals; ESI 435, 437.

30 3.4 A solution of 10.0 g (50.5 mmol) of pinacolyl pyrazole-4-boronate
is dissolved in 100 ml of acetonitrile, and 17.5 g (101 mmol) of N-(2-chloro-
ethyl)pyrrolidine hydrochloride and 49.4 g (152 mmol) of caesium carbon-
ate are added. The suspension formed is stirred at room temperature for

35 18 hours. The reaction mixture is filtered off with suction and washed with
acetonitrile. The filtrate is evaporated and partitioned between ethyl acet-

ate and saturated sodium chloride solution. The organic phase is dried



WO- 2010/ 078910PCT/ EP2009/ 008840 - 70 Preparati on of

1- {315- ( 3- diweebnplogsitdopr opoxy) pyri m di n- 2-yl | benzy11- 6RGXRBEZDEY/@SEHONY
dropyri dazi ne- 3- car boxam de ("A8") 20 g .N PPN(pol yner - bound)

di -tert-butyl azodicarboxylate THF/ DMF 30 261 ng of pol yner-bound

tri phenyl phosphine and 184 ng (0.783 mol) of di-tert-butyl

azodi carboxyl ate are added to a solution of 72.6 ng (0.522 mmol ) of

6- oxo- 1, 6- didvedsogium daliatrex@l ewaduoati dd2(prepidirat intethyln4-(4,4,5,5-
igggf O;ﬁgnggﬁt\/rmwégzlﬁl-g%z “%%A%Blan‘!z-yﬁf‘? H-%?/reanz]olesgg ba?eA-'bra?'fgesc%F,\Zf\ihich

{315- (3-di aylA '@yg@t@qgggy) pyrimdin-2-y11- WO
2010/ 078910FCT/ EPZ009/ 008840 - 71 - phenyH nmet hanol amde in 3 m of
THF and 1 ni HoNMBVide-BNS Ok ddopon 2k turieH)s 165 im.etHk.4o6m 4H),

{emperature o6 19 DBWi e 4 1SS0 gt eneLgnty o e
HPLC:
G A (AR T R SO A s B S

325 (g 2ro /Sy tendo AR tans Bhe by o g gy oy (Bpurify.
Hz, 1H)", 7. 4%ylethyl\44,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-pyrazole (content
o 87%) and 230 mg (1.00 mmol) of tripotassium phosphate trihydrate in 2 ml of
- 1,2-dimethoxyethane and 1 ml of DMF is heated to 85°C under nitrogen.
35.0 mg (0.05 mmol) of bis(triphenylphosphine)palladium(Il) chloride and 9 pl
15 (0.07 mmol) of triethylamine are then added and stirred at 85°C for 42 hours.
The reaction mixture is partitioned between THF and saturated sodium
chioride solution. The organic phase is dried over sodium sulfate, evaporated
and chromatographed on a silica-gel column with methanol / tert-butyl ether
20 as eluent, giving 6-phenoxy-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]-

pyrimidin-2-ylibenzyl)-2H-pyridazin-3-one as yellowish amorphous material;

ESI 520,
"H-NMR (de-DMSO): & [ppm] 1.68 (m, 4H), 2.89 (t, J = 6.3 Hz, 2H), 3.32 (m,
{ o 4H), 4.28 (1, J = 6.6 Hz, 2H), 5.15 (s, 2H), 7.15(d, J = 9.6 Hz, 1H), 7.20 (m,
3H), 7.37 (m, 3H), 7.45 (d, J = 9.6 Hz, 1H), 7.49 (1, J = 7.8 Hz, 1H), 8.12 (s,
1H), 8.29 (bs, 1H), 8.31 (d, J = 8.1 Hz, 1H), 8.47 (s, 1H), 9.16 (s, 2H).
30 The following compound is prepared analogously:

35



107.5 Hz, 1H), 7.54 (d, J = 8 Hz, 1H), 7.70 (bs, 1H), 7.88 (d, J =
9.5 Hz, 1H),wo.20%/7Bsp 1H), 8.24 (d, J = 7.5 Hz, 1H), 8p@Prbhmendssloe
8.65 (s, 2H), 9.39 (bs, 1H). 15 20 25 30 WO

2010/ 078910PCT/ EP2009/ 008840 - 72 Pharndcol ogi cal data Met ki nase
inhibition Table 1 Conmpound No. 1C50 (enzyne) 1C50 (cell) "AI" AB
"A2" AB AB"A" B

sWadsW
et

tert-butyl 4-(4-{2-[3-(6-0x0-3-phenoxy-6H-pyridazin-1-ylmethyl)phenyl]-
10 pyrimidin-5-yl}pyrazol-1-yl)piperidine-1-carboxylate.

p

This is converted into 8-phenoxy-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrimidin-2-yljbenzyl}-2H-pyridazin-3-one hydrochloride ("A4") analogously
to Example 2 using dioxane / HCI.

15
The following compounds are obtained analogously to Example 3
20
L1
\O \N/N l N\
N~ )
= ~/ ’\"NO
25 ||A5||
= 0
\T \N/N | N\
N =~
30 = /N’CNH
N "ABII.
35 The compound 2-[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl]-6-phenoxy-2H-

pyridazin-3-one ("A7") is prepared in accordance with the following syn-

thesis scheme:



B*A8" BBICso: 1 nM- 0.1 Al =AO0.1jiM-10 jaM=B > 10 jiM=0
The fol | owi Ngoerempkas rel ate to nedi canents: Exanpl e ApCt/BpmobHERS40
vial's A solution of 100 g of an active 4yngredient of the formla I
and 5 g of di sodi um hydrogenphosphate in 3 | of bidistilled water is
adjusted to pH 6.5 25using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilised under sterile
conditions and seal ed under sterile conditions. Each injection vial
contains 5 ng of active ingredient. 30Exanple B: Suppositories A

m xture of 20 of an.acthve ingredFent of the fogila | with 100 g
of soya | eci @an “1 g+ofBrcoc is melted? poured into
nmoul ds and al ceal . Each™~Supypost g\{ ontarns_20 Ty of active
ingredient. 35 20%0/ 078910PCT/ EP20094.008840 - 7MF 9 38 g of

NaH2PO4 2 H20, 28.48 g of Naz2HPO4 12 H20 and 0.1 g of benzal koni um
chloride in 940 m of bidistilled water. The pHis adjusted to 6.8,
and the solution is nmade up to 1 | and sterilised by irradiation.

This 5solution can be useshjn t fa®m eye drops. Exanple D:
G ntnent 500 ng of an cw- i rigr edi en
with 99.5 g of Vaseline twader-asgphic-tx

the formula | are m xed
g i-dps. 10 Exanple E

Tabl ets, A m xture of 1 kg of active ingredieg

of | actose,

P the formula I, 4 kg

Preparation of 1-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]benzyl}-6-oxo-
15 1,6-dihydropyridazine-3-carboxamide ("A8")

= C = |
+ HO N N
20 H,N \N,NH S
o) N. #

PPh,(polymer-bound)

di-tert-butyl azodicarboxylate
THF/DMF

= fo
H
N \N’N | Ny
0 N\)\

25

O/’\/\ITI/
30

261 mg of polymer-bound triphenylphosphine and 184 mg (0.783 mmol) of

di-tert-butyl azodicarboxylate are added to a solution of 72.6 mg

(0.522 mmol) of 6-oxo-1,6-dihydropyridazine-3-carboxamide (preparation in
35 accordance with King, McMillan, J. Am. Chem. Soc. 74, p. 3222, 1952) and

150 mg (0.522 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yl]-



1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesi um
Stearate i s WoOpreysedoi n a conventi onal manner to give pabkeio99/008840
such a way that each tablet contains 1G4 of active ingredient.
Exanpl e F: Dragees 20Tablets are pressed anal ogously to Exanple E and
subsequently coated in a conventional manner with a coating of
sucrose, potato starch, talc, tragacanth and dye. Exanple G Capsul es
25 2 kg of guotenyg§metigameolizmnitedh 3trhkeof Drifara 1 ndrof DVIE T Dlel eegbtiont o
hard gel ati ne. ,capsul.es in a C(%nventi ona r%gl{,ler in such a way that

[

each capsul énB‘BH_?d?ﬁ 158 AFHPYR ?'Pi@_eg@yﬁ, i AYsethen fﬁ@@%ﬂiﬁpégﬁ:_
Anpoul es A wésgl?m, ahd Yk Gitfe RCEVSork a¢ &8LidRk i%?%rifi@tﬁ IEg'tpgebaJ n

60 | of bidistilTed water is sterile filte transferred
anpoulees, | yapve HR &Y Tu{i-(Sdiendthylacvndpiopony) parichidie£-gilbanzygr6-oxo-

sterile condi ti gn EFach anpqul e contai ns,3510 of activ .
Thoredient | ETG PR HRATRe HrEeSRTb R B g bogE apZolaRes st
1. Conpounds 4@fg:the fornula | 10 in which denotes a five- or

si x-menbered unsaturated or aromatic heterocycle having 1 to 3 N, O

and/or S at ohsNMEhidrDMBOhé [ppefBsts (rat 2id),&.83tahal = 4diHz, ®id), 3.25 (m,
trisubstituted BYelRMRL @RS 9/ 37 (s, 2H), 7.05 (d, J = 9.5 Hz, 1H), 7.47 (t, J =
7.5 Hz, 1H), 7.54 (d, J = 8 Hz, 1H), 7.70 (bs, 1H), 7.88 (d, J = 9.5 Hz, 1H),

7.97 (bs, 1H), 8.24 (d, J = 7.5 Hz, 1H), 8.29 (bs, 1H), 8.65 (s, 2H), 9.39 (bs,
o 1H).

15

20
L o5

30

35



Rldenotes OH, QA, O[C(R5)21nAr, O[C(R5)21,-,Het, O[C(R5)2]N(R5)2,

N(R5) 2, NR5[WORB)@]78910Ar, NR5[ C(R5) 2] Het, NR5[ C( R5) 2] pNe&BkR2005683%

20CON( R5) 2, CONR5[ C(R5) 21, N(R5) 2, cor\|R57[0(R5) 2] pOR5,

CONR5[ C(R5) 2] Het, COHet or COA, Rodenot'®s H, A Hal . OH OA N( R5) 2,

NECR5N( R5) 2, SRS, N2, CN, COORS, CON(R5)2, NRSCOA, NRSSO2A,

25SO2N(R5) 2, S(0)mA, [C(R5)2bN(R5)2, [C(R5)2]-1Het, O[ C(R5)2] pN(R5) 2,

O[ C( R5) 2] nHeRharBiddoRmidIdi&S) 2, S[ C(R5) 2], 1-1et,

NR5[ C(R5) 2] , N(R5) 2, - N:RS['G_RS) 21nHet, NHCON( R5) 2,

NHCONH[ C( R5) 2] 3N( R5) 2, NHCO\IH[C(RS%%](EE)eth_ml(—lgg)g(R%i]Rgl[\l&RSR%)Z,Z] et

30NH R5 CONR5 i , - Pet,
ch( @%@Eﬁ% 0[ CO( R5) 2bNR2COHet 1,

O[C(R 2bq/c1fam(|ée5)2bN(R5)2 350[C(R5)2] Cyc[ C(R5) 2] OR5,

o[ C(R5) 2] , 2010/ 078910PCT/ EP2009/ 008840 - 75 -
CH2- (CH2) q ° _c[d®B) 2] N(R5) 2, Beote- (I F12)q \ /
O[ C(R5) 2] , - ¢ | C(R5) 21, OR CHEerGhR) 0 ) | (cell)
IIA1II A B
"A2|! A B
10 |lA3u A B
llA4r| B B
i "AR" B B

EC50: 1nM—-0.1 pM=A

15
01pM-10uM =8B
> 10 uM =C
The following examples relate to medicaments:
20
Example A: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of
disodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
25 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

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

35
Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,



100 C(R5) 21C- [ C(R5) 2], Het , O[ C(R5) 2]

O[ C(R5) 2] " NRECQP({RE)12] NRSCOA, O C( R5) 2] NR5CO0A, O[ C( R5peT/CLeomRBossd0
150[ C(R5) 21CO- NR5- [ C( R5) 2] nHet 1, O[ C( R5)32] CONFI 2, O[ C( R5) 2] CONHA,

O[ C(R5) 2], CONA2, O[ C(R5) 2], CO-NR5-[ C(R2) 2], N( R5)2 or OCOA, Zdenotes
CR5( NR5) ZCRS(ORS)A R3denot es Hor A 20R4denot es H A or Hal,
R5denotes H or A, Adenotes unbranched or branched al kyl having 1-10
C atons, 25ih36igetNaHP Oy aRdied, B84 Gfé‘ﬂﬂzdrﬁ%ﬂ; by2 BQD and Q1 quod/ or

[ H,
S50 sce AmiPARERE TS S mEpE B IRY yEpE TR s o o duateshie
in which 1-7% .8l ah@e s8OS %Héqj?ﬂtobf}’l Shiy SFerm@bd %‘S}qr‘rg&aﬁbn This

A denot es unbranched or branched al kyl having 1-
atons,z i n wiiclion can-batiead inthe e eeyecddpsy F Qchenot es
cycl oaﬁ kyl ene having 3-7 C atoms, WO 2010/078910PCT/ EP2009/ 008840 -
76 Ardenotes phenyl, naphthyl or biphenyl, each of which is
unsubst i t ut EkahpfPDO-Qintiend’ trisubstituted by Hal, A OR5, N(R9)?2,
SR5, NO2, CN COCRS CON( R5) 2,

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

, CR5( NR5) 2COORS,

Vaseline under aseptic conditions.

10
'S Example E: Tablets
A mixture of 1 kg of active ingredient of the formula I, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
15 pressed in a conventional manner to give tablets in such a way that each
tablet contains 10 mg of active ingredient.
Example F: Dragees
20 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.
é Example G: Capsules
N 25

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

tains 20 mg of the active ingredient.

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

35 10 mg of active ingredient.



5NR5COA, NR5S02A, S2N(R5)2, S(0),A, COHetl, [C(R521nN(R5) 2,

[ C( R5) 2] nHetw 20{0@(7REP2] , N(R5) 2, O[ C(R5) 2], Het 1, NHCOQApcNEEEIW HRmk £
NHCOQ[ C( R5) 21pN( R5) 2, NHCOJ C( R5) 21 nHet-l, , NHCONH C( R5) 2] pN( R5) 2,
NHCONH] C(R5) 2], Thlet1 , 10 OCONH C(R5)21pN(R5)2 and/ or
OCONH C( R5) 21Het 1 , Hetdenotes a nmono-, bi- or tricyclic saturated,
unsaturated or aromatic heterocycle having 1 to 4 N, 0 and/or S
atons, which nmay be unsubstituted Patgrt®aimgi - or 15 trisubstituted
by Hal, A OR5, N(R5)2, SR5, N2, CN, COOR5, CON(R5)2, NR5CQOA,
NR5S02A, S2N(R5)2, S(0)mA, CO Heti, [C(R5)2]N(R5)2, [C(R5)2], Het1l ,
O[ C(R5) 2] , N(R5) OEC(R 2] Het 1, NHCOOA, 20NHCON( R5) 2,

NHCOJ C( R5) 2 '3N(2CIE®T u he(iRE 9@ Het 1, NHCONH[ C(R5) 2] N(R5) 2,
NHCONH C(R5) 2], Fi et 1, O0ONH C(R5) 2] ON(R5) 2, OCONH[ C(R5) 2nHet 1,

CO Hetl, CHO COA, =S, =NH, =NA and/or =0 (g4rbonyl oxygen),

Heti denotes a nonocyclic satur ete ycle having 1 to 2 N
and/or 0 atons, which nay be no-[ or tituted by A, OA, OH Hal
and/ or =0 (carbonyl oxygen)1, | dgot e O, ﬁgz or |,5denotes 0, 1
or 2, denotes 0, 1, 2, 3 d® 4, dEnotws 4 5, or 6,

10
in which

e
é

{0 D denotes a five- or six-membered unsaturated or aroma-
tic heterocycle having 1 to 3 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by

15 Hal and/or A,
R denotes OH, OA, O[C(R®)].Ar, O[C(R%).].Het,
O[C(R)2IN(R%)2, N(R®)2, NRUC(R%)2-Ar,
NR’[C(R®);]Het, NR’[C(R®),],N(R®),, COOR?,
20 CON(R®), CONR[C(R®),],N(R®),, CONR?[C(R®),],OR®,
CONR’[C(R®);].Het, COHet or COA,
R? denotes H, A, Hal, OH, OA, N(R%,, N=CR*N(R®),, SR5,
NO,, CN, COOR®, CON(R%)., NR°COA, NR?SQ,A,

SON(R)2, S(O)mA, [C(R*)21N(R)2, [C(R%)zlnHet,

O[C(R®):21,N(R®)2, O[C(R®)]aHet, SIC(R%):1N(R%),,

SIC(R®)z]nHet, NR’IC(R%)21,N(R%),,-NRC(R®),],Het,

NHCON(R®),, NHCONH[C(R®),],N(R®),,

NHCONH[C(R®);}Het, NHCO[C(R),],N(R%);,

NHCO[C(R%)z].Het, CON(R®)2, CONR[C(R®)2],N(R%)z,

CONR’[C(R®)2].Het, COHet, COA,

O[C(R%),],NR®°COZ, O[C(R%),],.NR?COHet".

O[C(R%)21:CyC[C(R)2]N(R),

35 OC(R*)2InCyCIC(R?):1,OR®, O[C(R%)1nCycIC(R)s] Het',

30



denotes 1, 2, 3, 4 or 5, 35and pharmaceutically usable salts,

t aut oners arMOSP0EHI8omers t hereof, including m xt ur esPEHEPEF/0(8840
all ratios. WO 2010/078910PCT/ EP2009/ 68840 .77 2. Conpounds
according to Claim1 in which Rldenotes OH, QA O[C(R5)2]Ar, N(R5)2,
CON(R5) 2 or 5NR5{C(R5) 2} Ar, and pharnaceutically usable salts,
tautonmers and stereoisonmers thereof, including mxtures thereof in
all ratios. 3. Conpounds accor di @4;@:@% m1 or 2 in which
10R2denotes [C(R5) 2], Het or O C( RSXZypN( 5) 2, and pharmaceutically

usabl e salts, tautoners a QLg;oLrEé g , including mxtures
thereof in all ratios. 15%%‘%@“% a c@%gqﬁﬂi\ig@{gi%one or nore of
Clains 1-3 in which R3denotes H or nethyl, and pharmaceutically

usabl & salts, tautoners and sterédis & thereof, including mxtures
thereof in all ratios. 20 5. Conpowyngs according to one or nore of

Aainms 1-4 in which ArdengeirPOpRYC—pngksphasmmceutical ly usable
salts, tautoners and stereoi sonér's thereof, 1 ncluding mxtures

thereof in all ratios. 25 6. Co r_lﬁléalﬁccordi ng to one or nore of
Clains 1-5 in which Adenotes unbr or branched al kyl having 1-6
C at ons, N/

10 O[C(R®),], —C—I[C(RS),] Het
O[C(R%)2].CR3*NR®),COOR®,
O[C(R®)2]:.NR°CO[C(R®)2],NR°COA, O[C(R®),]1,NR°COOA,
O[C(R®)2J\CO-NR>-A,

15 O[C(R®)2]nCO-NR’[C(R%)]Het!, O[C(R%)2]«CONH,,
O[C(R®)2]\CONHA, O[C(R®),],CONA,,
O[C(R®)2].CO-NR>[C(RH),].N(R%), or OCOA,

Z denotes CRY(NR®);CRORA,

R® denotes H or A,

R* denotes H, A or Hal,

R® denotes H or A/,

A denotes unbranched or branched alkyl having 1-10 C

Ay

20

atoms,
25 in which 1-7 H atoms may be replaced by OH, F, Cl

and/for Br,

FE,
§ 3

and/or in which one or two CH; groups may be replaced
by O, NH, S, SO, SO, and/or CH=CH groups,
30 or
cyclic alkyl having 3-7 C atoms, in which 1-7 H atoms
may be replaced by OH, F, Cl and/or Br,
A denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F,

35
Cyc denotes cycloalkylene having 3-7 C atoms,



30in which 1-5 H atons nay be replaced by F, and/or in which one or
two CH2 gr ou¥® 2078 0r epl aced by O, and PCT/EP2009/008840
pharmaceutical |y usable salts, tautonerg and stereoisoners 35t hereof,
including mixtures thereof in all ratios. WO

20101078910PCT/ EP20091008840 - 78 - R4denotes H, and pharmaceutically
usabl e salts, tautoners and stereoi soners thereof, including mxtures

thereof in all rstios. 8. demopasuphisnydcraptdhyigrtodploeTe/! araamoofevioith is
Clains 1-7 in which Het denot

: lic, mt i c. het I
haying 1 to 4 N 0 andl or SASHPOIGIER T Ray b GRLeREvied REHEb A
nono- or disubstituted by Cﬁlﬂ,WRE]ZPW}NOE?GN@@OP@F@@N(?@?Q[y usabl e

salts, tautoners and stereoisoners tshereo |ncLud| ng m xtures

thereqf in all ratios. 9. NRHIBNYR&C6r 8O2(R20560 ), D-drlait,

dains 1-8 in which 15 He t yr | ByLi digsyl i mi di nyl ,
fury!, thienyl, oxazolyl, &gﬂﬁﬁﬁ@f@% ,[efﬁ)éé_z‘%qmy@w@mﬁ(%ﬁ%r

i soxazol yl, where the radigf@(R*yRMet] NHGEOMMHCON(RPSUbSti tuted by
[C(R5)21, Thletl , 20and pharmaceuticall égysabl e salts, tautomers and
stereoi soners thereof, i ndRHE@PRYCARXeNES )2, NAESOICIRakl\Helt i 0os. 25

1 GO s MO SR ARG R,
oxazol i'di nyl or inidazol i dG@NH[GHRT)E],NR®); afi/ealCC ORH[B(RY,JheettDNO-
or disubstituted by =0 and/or A, and pharmaceutically usable salts,
fautomers and stégteoi somedenbtesr@ofgna-nict odiriyciic xaturated! besatafated
all ratios. 30 or aromatic heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
15 trisubstituted by Hal, A, OR®, N(R%,, SR®, NO,, CN,
COOR®, CON(R?),, NR°COA, NR®SO,A, SO:N(R%),,
S(O)mA, CO-Het', [C(R®)2).N(R®),, [C(R®):].Het’,
O[C(R%)3],N(R%)2, O[C(R)z].Het', NHCOOA,
20 NHCON(R®)2, NHCOO[C(R®*)2[,N(R%)z,
NHCOOIC(R%);],Het', NHCONH[C(R®),],N(R®);,
NHCONH[C(R®);]Het', OCONH[C(R®)2],N(R®),,
OCONHI[C(R®%),].Het', CO-Het", CHO, COA, =S, =NH,
é 05 =NA and/or =0 (carbonyl oxygen),
Het' denotes a monocyclic saturated heterocycle having 1 to
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 |,
30 m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,
p denotes 2, 3, 4, 5, or 6,
g denotes 1,2, 3,4 or 5,
35 and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.



11: Conpounds according to one or nore of Clainms 1-10 in which
denot es t hi avokewioyssiot hi ophenedi yl, furandiyl, pyrrol eelityEp2009/008840

oxazol edi yl ,

i m dazol edi yl,

pyri di nedi yl

i soxazol edi yl, oxadlazolequl pyrazol ediyl, 35

t hi adi azol edi yl , pyrlda2|ned|yl pyr azi nedi yl ,

or pyrimdinediyl, WO 2010/ 078910PCT/ EP2009/ 008840 -

- where the radicals may also be nono-, di- or trisubstituted by Ha

and/ or A,

and pharmaceutically usable salts, tautoners

and stereoi sonmers 5thereof, including mxtures thereof in all ratio
12. Conpounds
Rldenotes OH, Ofg' O[ C(R5)

St o1 O 81 L, SRR AT o

R4denot es H, R5derhtR¢(§(R—? JARAR 15Adenot es unbranched or

met hyl
br anc

ﬁed

al kyl

repl aced by F,

20by 0, A denot Qﬁeﬁé@?’ﬁﬁaﬁbﬁ@ rﬁrxtmégmﬁa%fm KYtatlRvi ng 1-6 C at ons,
which 1-5 H atons may be replaced by F, Ardenotes phenyl,

-
Ay

10

15

20

25

30

35

3.

a&BPRPWS BCHEINGrorAlM drin@highs 1- 11 i n whi ch

havi 1-5 H atons

) Sracaiica et 85@% (BTiRTS A08 SIRPOROPER! ace

Compounds according to Claim 1 or 2 in which
R® denotes [C(R%);]Het or O[C(R)3],N(R),,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-3 in which
R® denotes H or methyl,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-4 in which
Ar denotes phenyl,
and pharmaceutically usable salts, tautomers and stereocisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-5 in which

A denotes unbranched or branched alkyl having 1-6 C
atoms,
in which 1-5 H atoms may be replaced by F,
and/or in which one or two CH, groups may be replaced
by O,

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

Compounds according to one or more of Claims 1-6 in which

79
I

S.

d
in



Hetdenotes a nonocyclic aromatic heterocycle having 1 to 254 N, 0
and/or S at OWE),ZOW@’/’@thrray be unsubstituted or nono- or HCEAEPSIP/OCHSET
by [C(R5)2],-,Hetl , Hetdenotes piperi d;tgnyl pyrrolidinyl,

mor phol i nyl , p| pera- zinyl, oxazolidinyl i m dazolidinyl, where the
radi cal s 30rray al so be nono- or di substltut ed by =0 and/or A, denotes
t hi azol edi yl, thlgphenedlyl furandiyl, pyrrolediyl, oxazolediyl,

i soxazol edi yl, dxXadi azol ectie;notes)krh; azol ed| yl, i m dazol edi yl,

t hi adi | edi yl, dazi ne azi nedi r dlnedlyl or
pyr i di nedi vl HRLPESPTRERLAGH Lk SR ol UMb Slereoipgmers

trisubstituted hjehddf memdmg m.xtuae@ta@ﬂéyf%ﬁw&;r/ EP2009/ 008840 - 80
- Hal denotes F, C, Br or ., ndenotes 0, 1, 2, or 4, Pdenotes 2, 3,

4, 5, ©r 6, 5and phar naceutlcally usabl e salts, tautoners and

SLer oot Somers e By B, B 1 B R B B i R S
OO0 O C(R5) ey . N FS)dnofs Ffocyold SNTRAR FEiRdeyite ERRgOLeS

R5) 2] 1Het or O R5) 21pN 2, R3denotes H or nethyl, R4dendtes H,
Eg(%d)en!)t es H or ,[A\C( ) p ( O)and/orSatoms which may be unsubstituted or

mono- or disubstituted by [C(R®),].Het',

10 and pharmaceutically usable salts, tautomers and stereocisomers
¢ thereof, including mixtures thereof in all ratios.
9.  Compounds according to one or more of Claims 1-8 in which
15 Het denotes pyrazolyl, pyridinyl, pyrimidinyl, furyl, thienyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyt,
where the radicals may also be mono- or disubstituted
by [C(R%)z]nHet',
20 and pharmaceutically usable salfs, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
10. Compounds according to one or more of Claims 1-9 in which
o Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
- 25 oxazolidinyl or imidazolidinyl, where the radicals may
also be mono- or disubstituted by =0 and/or A,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
30
11. Compounds according to one or more of Claims 1-10 in which
D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,
35 imidazolediyl, thiadiazolediy!, pyridazinediyl, pyrazine-

diyl, pyridinediyi or pyrimidinediyl,



Adenot es unbranched or branched al kyl having 1-6 C atons, in which
1-5 H at ons WwWayowa7sepl aced by F, 20and/or in which onerpOrT/EPWD/@3840
groups may be replaced by 0, A denotes-ynbranched or branched al kyl
having 1-6 C atons, Ardenotes phenyl, Het denot es pyrazol yl,
pyridinyl, pyrimdinyl, fury!, thienyl, oxazolyl, oxadiazolyl,

I m dazolyl, pyrrolyl or isoxazolyl, where the radicals nmay al so be
nmono- or disubstituted by vyr@ra?nhé]'adid:albetxéy alsdtde ot disor trisubsti-

pi peridinyl, pyrrolidinyl, r perazinyl, oxazolidinyl or
i m dazol i di nyl, where thet Wz%‘ltgfaﬁ '?‘%‘5/0518‘50 be ronosubstituted by A,

Ddenot es t hi a0l 4 [YﬁamﬁéHé@lﬂBElﬂPﬁ'é e s%Hé ataﬂfdhl\erspéﬂ &%F‘éqsé@mers
350xazol edi yl , |soxazoled|y oxadi azol ediy pyrazo

i m dazpl ediyl, tthewafapol uémgymjxtlmwsltbalzaaﬁeuawathwr azi ned| yl
pyridinediyl or pyrimdinediyl, W0 2010/078910PCT/ EP2009/ 008840 -81
- Hal denotes F, d, Br or I, denot es 0, 1, 2, 3 or 4, denotes 2, 3 or
4, and pharmmcetaarﬁpbwdsléaé&ran@atbt&we SRR BIARE ﬁaen@wm&mrs

thereof, including mxtures thereof in all ratlos 14 Corrpoun S

according to d dfm 1, sel enetes ObmAMOHRIRIAT, N(R®)2, CON(R®), or

NRE[C(R®)2lnAr,
10 R2 denotes [C(R%);],Het or O[C(R);1,N(R%)..
£ R® denotes H or methyl,
- R* denotes H,
R® denotes H or A',
15 A denotes unbranched or branched alkyl having 1-6 C
atoms,
in which 1-5 H atoms may be replaced by F,
and/or in which one or fwo CH; groups may be replaced
20 by O,

A' denotes unbranched or branched alkyl having 1-6 C
atoms, in which 1-5 H atoms may be replaced by F,

Ar denotes phenyl,

Het denotes a monocyclic aromatic heterocycle having 1 to

- 25 4 N, O and/or S atoms, which may be unsubstituted or
mono- or disubstituted by [C(R%),],Het’,

Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, pipera-
zinyl, oxazolidinyl or imidazolidinyl, where the radicals

30 may also be mono- or disubstituted by =0 and/or A,

D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrole-
diyl, oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazole-
diyl, imidazolediyl, thiadiazolediyl, pyridazinediyi,

35 pyrazinediyl, pyridinediyl or pyrimidinediyl,

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



Nor Structure and/or name "Al"

2- { 345- ( 3- Diwetzhylasainopr opoxy) pyri m di n- 2-yl | benzy11- 6pCcT/EP2009/008840
phenyl am no- 2H pyri dazi n- 3- one 80 -
6- Phenyl ani no- 2- { 345- (| - pi peri di n-4-y1- PH— pyrazol -4-yl) -
pyri m di n-2-yabenzyl11- 2H pyri dazi n- 3- one " A3"

6- Phenoxy-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H pyrazol -4-
yl I pyrim di n-2- yAdbenzy1l) - @dhcpys Fdati Br-lone

6- Phenoxy- 2-{315- (1- pi peri di n-4-y1- 1H pyrazol - 4-y0-

pyri midi n-2-yl ] Benzyl | - 2H-§RAQERP; A-3-9RE4 Nsil \ N--- ---- 2 /N
Th____ NON p denotes 2, 3, 4, 5, or 6,
5 and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.
13. Compounds according to one or more of Claims 1-12 in which
R’ denotes OH, OA, O[C(R*],Ar, N(R%),, CON(R®); or
10 NRE[C(R%)]nAr,
O R? denotes [C(R%)]Het or O[C(R)J,N(R%),,
R® denotes H or methyl,
R* denotes H,
15 R® denotes H or A,
A denotes unbranched or branched alkyl having 1-6 C
atoms,
in which 1-5 H atoms may be replaced by F,
20 and/or in which one or two CH; groups may be replaced
by O,
A denotes unbranched or branched alkyl having 1-6 C
atoms,

- Ar denotes phenyl,

28 Het denotes pyrazolyl, pyridinyl, pyrimidinyl, fury!, thienyl,
oxazolyl, oxadiazolyl, imidazolyl, pyrrolyl or isoxazolyl,
where the radicals may also be mono- or disubstituted
by [C(R%)2]nHet’,

30 Het' denotes piperidinyl, pyrrolidinyl, morpholinyl, piperazinyl,
oxazolidinyl or imidazolidinyl, where the radicals may
also be monosubstituted by A,
D denotes thiazolediyl, thiophenediyl, furandiyl, pyrrolediyl,
35 oxazolediyl, isoxazolediyl, oxadiazolediyl, pyrazolediyl,

imidazolediyl, thiadiazolediyl, pyridazinediyl, pyrazine-
diyl, pyridinediyl or pyrimidinediyl,



11.N N N --- NHN/ N "A7"

243- (5- Met hMOEOE"/MS!UQadi azol - 3-yl ) benzyl | - 6- phenoxy- 2HPCT/EP2009/008840
pyridazi n-3-one " A8" 81 -

1-{ 345- ( 3- Di met hyl ani nopr opoxy) pyri ni di n- 2-yl | benzy11- 6-

0xo0- 1, 6-di hydr opyri dazi ne- 3-car boxam de WD

2010/ 078910PCT/ EP2009/ 008840 - 82 - and pharnaceutically usable

sal ts, tautonersHaind st er eleinsteselr sCt, IBerogdf , i ncl udi ng m xtures
thereof in all ratlos 15., Pr s, f.or, the preparation of conpounds
of the formula IMaccordi néjeg' f @I "'jr)rs3‘i ‘%4 and pharmaceutically
usabl e salts, tautonmers apgnstsy 203 spaers thereof, characterised in

that a)a corrpound of the formula 11
and pharmaceutically usable salts, tautomers and stereoisomers

5
thereof, including mixtures thereof in all ratios.
14.  Compounds according to Claim 1, selected from the group
10
No. Structure and/or name
. "A1" | 2-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-yljbenzyi}-6-
s phenylamino-2H-pyridazin-3-one
"A2" 6-Phenylamino-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yI)-
15 pyrimidin-2-yllbenzyl}-2H-pyridazin-3-one
"A3" 6-Phenoxy-2-(3-{5-1-(2-pyrrolidin-1-ylethy)-1H-pyrazol-4-
yllpyrimidin-2-yl}benzyl}-2H-pyridazin-3-one
"A4" 6-Phenoxy-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)-
pyrimidin-2-yl]benzyl}-2H-pyridazin-3-one
20 "A5" /[\/Y
. VQY
¢ 25

A6 _
> N N
\T N ! N
N =
"
—

30

"A7" | 2-[3-(5-Methyl-1,2,4-oxadiazol-3-yl)benzyl]-6-phenoxy-2H-
pyridazin-3-one

"A8" | 1-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
oxo-1,6-dihydropyridazine-3-carboxamide

35



RIN ,NHII in which RL has the meaning indicated in Claiml, is
reacted w tweaz2ewmgguind of the formula 111 20 i N whi pOT/BP20B2008RE8)
and R4 have the nmeanings indicated in @saim1l and 30Ldenotes C, Br,
| or a free or reactively functionally nodified OH group, or 35 b)in
that they are liberated fromone of their functional deriva- tives by
treatment with a sol volysing or hydrogenol ysing agent, WO

2010/ 078910PCT/ ERrDOH6GERA0cal\BIsablasdlioriautorbasaarat steceagsahetde
formula | is conyverted into one of its salts, Medicanents conprising
at | east one co ‘5@93’ 'BF{&FH@ ‘F’Bﬁiﬂﬁﬂsa{h?r &RUI#PS 0 O ai m 1- 14 and/ or
pharmaceutically usable salts, tautoners and stereoi soners thereof,
including mxtures thereof in all ratios, and optionally excipients
and/ orz adj uvidnt Srocises &ir the ppepardiomof oontipogntie ofthe farmulatl aochrding

phar meceuti cal | able ,salts aut oner.s and st ereaqi soners thereof,
Pnel udi ng. m xt uiBLIRES S a0 BMATRATT LAl HrabRSalPBuICPETRE
medi cament for tdigrebiRmbthelof ditRas@istd ifMHagh the inhibition,

regul ati on and/ or nodul ati on of kinase signal transduction plays a

rol e.

a) a compound of the formula |l
10

[eﬂ‘mi
/
2/ N\
\
Z
T

@

R1
15
in which R' has the meaning indicated in Claim 1,
is reacted with a compound of the formula [l
20
R4
L _R? 1
£ P
A\ 25 R3
in which D, R?, R® and R* have the meanings indicated in
Claim 1 and
30 L denotes Cl, Br, | or a free or reactively functionally
modified OH group,
or
35
b) in that they are liberated from one of their functional deriva-

tives by treatment with a solvolysing or hydrogenolysing agent,



Use according to Claim17, for the preparation of a medi canent for
the treatne i ses which are influenced by inhibjti

ki nase by t%ogfé}r%ﬂg%ﬁgs according to daim1-12. Use act%t’g?zr?g%dgmo
Claim17 or 18, where the disease to b&3trteated is a solid tunour.
Use according to Claim19, where the solid tunmour originates fromthe
group of tunmours of the squanous epithelium of the bladder, of the
stomach, of the kidneys, of head and neck, of the oesophagus, of the
cervix, of the thyroid, of the intestine, of the liver, of the brain,
of the prostate,angfor he urogenital tract, of the |ynphatic system of

19 whore the sdi bie BhadH 03??%?#{&?@@“?s?%c%ﬁ“\{‘%%v\%dﬁ&%ﬁ%%i@%%v%° aam

I eukagsm' a, |lung adenocarci noma, snall-cell
2010/ G78910RCT/ ERP2Q09/ 008840 - .84 - .| ung carci nonmas ncreatjc
cancer, gli ol a %?%ﬁ@mgﬂ %9'@89?'”951&?%81‘?&9 GMPQYNG Qﬁg'grféfrﬁljfat lo

C ai m 20, wher e ddagrcifty ksl ClAIPUM 4 HDbNGH B deRRL Al Heatde Qais Ghulding
adenocar ci noma, small-cell |ung carcinomas, pancreatic cancer,

gli obl astonas, deeErRNhsiereRistmartthereefsinciting noxaresidegeofis all
according to d gj 7.of : i.sease;.to be treated is a
tunour of the bﬁ%{')%asl‘gr? ?Hﬁnﬁr’u”r?\é%&g@e:h% gné@r a&lievagg%ordi ng to Caim

23, wiére the tunour originates fromthe 15group of acute nyeloid

| eukaem a, chronic el oid | eukaem a, acute | yghati c | eukaem a
?‘”ﬁ-:d/ or chrori’e 1YsmAbEBPPeMtGanseding texClaiedrt4ment s conpri sing at
“éast one conpo I tQ .0 I of
Clainms 1 to 14 %E‘ /ﬂg{rartr{]é;%re Prg%e tl‘l?scalal%ga@észgg?@ﬁ?tagdaﬂgreg?seoﬁéﬁsomars
t hereof , i ncl uditmgrent ¥bcindmgtrhixtees thereaf In alftdties, and at | east one
further rnedi cagen% active ingredient. 26. Set (kit) consisting of
separ ae packs &6F" BERIFRAIPPI @ MEedigament Ter the tieptpim f disegaes In
formul a | accor ¢jHigh EIT% il it‘ﬂfn,@g&’la%n gwﬂ?dﬁn&dﬁl?ﬁ&#o??ﬂ/&\% signal
pharmaceutically usabl e salts and stereolsoners er eofr, PRSTE ng

m xt ur es t her eoftranadattion plaiyes, rofnd 30(b) an effective anmbunt of a
further nedi canent active ingredi- ent.

18. Use according to Claim 17, for the preparation of a medicament for
20
the treatment of diseases which are influenced by inhibition of Met

kinase by the compounds according to Claim 1-12.

19. Use according to Claim 17 or 18, where the disease to be treated is a

o~y

25 solid tumour.

20. Use according to Claim 19, where the solid tumour originates from
the group of tumours of the squamous epithelium, of the bladder, of
20 the stomach, of the kidneys, of head and neck, of the oesophagus, of
the cervix, of the thyroid, of the intestine, of the liver, of the brain, of
the prostate, of the urogenital tract, of the lymphatic system, of the
stomach, of the larynx and/or of the lung.
35 . :
21. Use according to Claim 19, where the solid tumour originates from

the group monocytic leukaemia, lung adenocarcinoma, small-cell
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WO 2010/078910 PCT/EP2009/008840

22.

23.

24.

25.

26.

.84 -

lung carcinomas, pancreatic cancer, glioblastomas and breast carci-

noma.

Use according to Claim 20, 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 17 or 18, where the disease to be treated is a

tumour of the blood and immune system.

Use according to Claim 23, 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 14 and/or pharmaceutically
usable salts and sterecisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.

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 14 and/or pharmaceutically usable salts
and stereoisomers thereof, including mixtures thereof in all ratios,
and

(b) an effective amount of a further medicament active ingredi-
ent.



