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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
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states and/or diseases are attributable to either aberrant activation or
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cancer, such as, for example, muliiple myeloma.

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

aim of the present invention.

It has been found that the compounds according to the invention and salts
thereof have very valuable pharmacological properties while being well tol-

erated.

The present invention specifically relates to compounds of the formula |
which inhibit, regulate and/or modulate signal fransduction by Met kinase,

to compositions which comprise these compounds, and to processes for



wo dgeashesi s, cancer, tunour formation, grow

the use thereof for the treatnment of Met
ki nase-i nduced di seases and com plaints, such as
: ! L Eﬁumw%mwm
pro- pagation, arteriosclerosis, ocul ar di seases
as age-induced nmacul ar degeng&ration, choroida
neovascul ari sati on and di abetic retinopat hy,
inflannatory di seases, arthritis, thronbosis,

e TR o MR TR SRNCh e RS SURATESL bgRes ano com

r &jl&i6td, @0ch 'é%teﬁ%g@e‘éiss%aﬁ@ér andodt RRRSESN ng;roﬁnﬂﬁ and pro-
i mmune system also autoi mune di seases, cirrhosis,

dmg@tlea anereRcissasissoolat Hisepsew BLChassagasindyiced macular

S tg%?l{auér’rto oY‘uI, %ngoﬁ’cﬂlﬁé{%%% Jl¥r|$é}9:tté}?dowaﬁ§tl ! nﬂgﬁdﬁg% Lan

b&nﬂdrﬁﬁfa@@#yvmééaéﬁt artkiftg gRroniiodis tHiresis T@eﬁ%rSI@heﬂhntls
tunours include nonocytic | eukaem a, brain

ﬂ“@g@@ﬁi%ﬁneramﬁawrlasgyé&sémmﬁ I heam@r@aﬁp@ﬁa
' m(:ﬁé‘ﬁ Gl il nc'o”sea% g%n‘?ﬁgdrl%g%sa&etﬂ £§?sté‘1’?1dalso

cell u car ci noma resen |nven i ‘on

digugsiheduhe dwe@ee§ SEishd e, ttllheef&mﬂcﬁﬁllseasemﬂweablobd on
or inhibition of Met kinase for the prevent| on and/ or

t Meabaiendlserinefabilityeared permeajiiyand hie 1R Mg awls-at ed

or disturbed Met kinase activity. In particular, the
conpounds of the formula I can also be enployed in the

t r&didnreniowns, ingrariiduial fastrgrasfing aunmeurs, Tae txeohmpmieddmthet
t he formJIa I can furtherrmre be used to rov

adinasa/ighiyitossy diegesiolie tamoges iciudempparyiic '@%“%@ﬁ”ﬁ’g brain,
t he8§§?|fé1,§|g§$p*ﬁ§ |@Bg§l§—;m WGhaEn C@Q/r@%avéﬁa* I8y EStn%a, in-

rtai'n existin
¢ duabih g éurapadenaoatcinachacd it sagil el | Tg cammpooamds  of
the formula | can furthernore be used for the
isolation and investigation of the activity or

eXHLs TRt PveMidn I8 diAsSed tpAfEsEES for thé*i‘@c}{ulét“@n modula-

particularly suitable for use in di agnostic nethods
f diondbrsshibéion of Mebkinase farthaipréventioscandiortieatment of dis-

di sturbed Met kinase actiyit I

{ B ganaectretBRa R P e iR Efeh RDESg refbiy. 1n
andd i Rhi, fﬂ@é ebm\p%uaes 0P fhd forMiuKP! tan alssanoEmprsidantihe

t umour nodel he com pounds according to the

| rivesitnienh ofac@rtamrfbwnso'éﬁ@maroTae ;ﬁammﬁmdﬁalf |ﬂm@ forwia | can

aitIBaSE O S UahiT 6 e s of liBIsBp e flgerin
r ediiBig cancer chemotherapies, and/or can be used to restore the efficacy

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,
they are particularly suitable for use in diagnostic methods for diseases in

connection with unregulated or disturbed Met kinase activity.

It can be shown that the compounds according to the invention have an
antiproliferative action in vivo in a xenotransplant tumour model. The com-

pounds according to the invention are administered to a patient having a
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according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue
while the viability of the patient is maintained. The treatment is generally

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

resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)
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Other pyridazine derivatives are described as MET kinase inhibitors in
WO 2007/065518.

Thiadiazinones are described in DE19604388, W02003/037349
W0O2007/057093 or WO2007/057092.

Dihydropyridazinones for combating cancer are described in

WO 03/037349 A1.

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.
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Hal, A, [C(R*21.0R?, [C(R})21:N(R%), SR®, NO,, CN, COOR®,
CON(R?);, NR*COA, NR¥*SO,A, SO:N(R?),, S(O)rA, CO-
Het', [C(R®)2]nHet’, O[C(R*)21:N(R®)2, O[C(R)zlnHet’,
NHCOOA, NHCON(R®)2, NHCOO[C(R*)21.N(R?)2,
NHCOO[C(R®);].Het', NHCONH[C(R)2].N(R%).,
NHCONH[C(R?)z]-Het', OCONH[C(R®),].N(R?).,
OCONHI[C(R%)]Het", CO-Het', CHO, COA, =S, =NH, =NA
and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic saturated heterocycle having 1to 2 N
and/or O atoms, which may be mono- or disubstituted by A,
OA, OH, Hal and/or =0 {carbony! oxygen),

A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F and/or in which
one or two non-adjacent CH, groups may be replaced by O,
NH, S, SO, SO; and/or by CH=CH groups,

or



n denotes 0, 1, 2, 3 or 4, and pharnmaceutically usable
salts, tautoners and stereoi soners thereof, including

WO%@%{@& thereof in all ratios. The corrpounds OT/{]"PZQJOB/OOQMO

are al so taken to mean pharnaceuti cBf
usabl e derivatives and solvat@s thereof. The invention
also relates to the optically active forns
(stereoi sonmers), the enantioners, the racemates, the

di astereomars nd t he dr, and sol - vates of these
conpounds. @WNF@%Y’%%@Z}S AfM¥e conpounds is taken
t HgEean addld“etﬂo@égs[:oél ig}eyt sol vent nol ecul es onto the
conpounds which form'owing to their nutual attractive

f once. sol vateewtes @, 1 o2, exanpl e, nono- or di hydrates
or_ al koxi des, The fe armaceutically usable
detivatives qeélolt%é {{%% for exam ple, the salts

Ofaﬁd‘ﬁhé’@rﬁ%m‘l%[lﬁﬁﬁflg 'sﬁﬁs tt@uid?ﬁeﬂs@’rﬁf‘éﬂe%b@&ﬂe?s! fHereof,
so- called prodrug conpounds. The term prodrug

dentiudingveixtirestthémof troalheatipsconpounds of the formul a
|  which have been nodified by neans of, for exanple,
al kyl or acyl groups, sugars or oligopeptides and

Wi c@in@oliads 8F theClopmyedl a2 4156 tSHIPR HBhA PhatBbBeiitlly
effective conmpounds according to the invention. These

al ysable deuvdivies aaelggalvatbs dherebfiner deri vatives of the
conmpounds according to the invention, as described,
for exanple, in Int. J. Pharm 115, 61-67 (1995). The

eXPHEmveAtion atsfo%waté@ GARUGb MG RRLES fdrh®s @R1dBIsofierd), the
medi canent or a pharmaceuti cal active Ingredient

mmrtﬁﬂtl@mesthuerfagemats@; dhe dgﬁ@ﬁ@ﬁpm%{ﬁ iafieIthe hyHigtes aad sol-

qeB LGP est e, 15RAeRASOPIAo! B anilufls s s
2qa%a%aaaua@rds@m@a/sammo|ewe¢ BrRsietdcpoliftEs which

expression "therapeutically effective amount™ denotes
arforraming tosielhmubrtpiliraelivei forcen sebyptasspionioreyample,

PO B OBl gAY 1 = ot s e
g,
prmtﬁrrroﬁhaxrnaﬂeumiww us&blefdeavdmmas eakaym mean, for exam-
ple, the salts of the compounds according to the invention and also so-
called prodrug compounds.
The term prodrug derivatives is taken to mean compounds of the formula |
which have been modified by means of, for example, alkyl or acyl groups,
sugars or oligopeptides and which are rapidly cleaved in the organism to
form the effective compounds according to the invention.
These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm.

115, 61-67 (1995).

The expression "effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or

desired, for example, by a researcher or physician.



drone, condition, conplaint, disorder or side-effects
or also the reduction in the advance of a di sease,

wo SepRRkahat or disorder. The expression therapﬁé‘ﬁwﬁfbloﬁb{wwo
effective amobunt” al so enconpasses the anounts

are effective for increasing 'mormal physi ol ogi cal
function. The invention also relates to the use of
m xtures of the conpounds of the formula I, for

R Y S o O iy SRR o
1:k060nt Whieh ec:(aﬁpamr\mitl@ al cortesppheingraltiectwha baesobdf
ster emﬁaorrerl C CO The invention relates to

¢ HECERA SURET N %SF > TAloWING GOREEMENEet her eof  and

¥ gp@u@gélfﬁ%ét&%, ﬁ@?lm%{ Z)P%&Q‘ﬂloﬂrb %llgﬁﬂgﬂgfﬂ’r‘ﬂfjé d¥eaBesyn-

pdaromes eohditiah| g;ompmnhtedsarde? ortsddg-effects aralso the reduction

st.ereoi soners i her eof char terised in that a) a
cd fa%ﬁ V%?C%ﬁéaﬂmpacwp {QAEPTEPT R1 i n which RL

Qa‘?‘oén%’i%'g%%“'%é@?é%ﬁ%g R D TIo0) cliSg FRoSPasses the

PGM GRS 0@1i0l0 a8y 6ffectivie foRindre&8ing InormBiphydRIogicalvhinchion.
R2, R3, R4 and R4' have the neanings indicated in
Claiml and L denotes C, Br, | or a free or

r eﬁgé invehdorh 4Rt fepiias by tH@@éé bﬁ%lxtgés%fQH@ coﬁ’f&odﬁbs@f the
radical R2 is converted I nto anot her radical

arfprmaviany far exemple oyisluees of wadigstareogiess, fat Rya:raplenlgt e
N80 594 14 1:5 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of stereoisomeric compounds.

The invention relates to the compounds of the formula | and salts thereof
and to a process for the preparation of compounds of the formula | accord-
ing to Claims 1-10 and pharmaceutically usable salts, tautomers and

stereocisomers thereof, characterised in that
a) acompound of the formula Il

Z O

>~ _NH
" N [f

in which R has the meaning indicated in Claim 1,

is reacted with a compound of the formula Il



iii) etherifying a hydroxyl group, or «c) it is
l'iberated fromone of its functional derivatives by
t with a solvolysing or hydrogenol ysj
wo%‘g’éﬂéﬁgnd/or a base or acid of the formula ’ILélﬁggpmosmoggm
converted into one of its sallfls. Above and bel ow, the
radicals R, R2, R3, R4, R4' have the neanings indi-
cated for the forrmula I, unless expressly stated
ot herwi se. A denotes alkyl ,,this is unbranched
(linear) or branched, and Ras 1, 2, 3, 4, 5, 6, 7, 8,
9 or 10 C atons. A pre 1oly denot es net hyl ,
furthernmore ethyl, p R&opr op h, but yl,
i sobutyl, sec-bu ' Xt -butyl, furthernore al so
pentyl, 1-, 2- or 3 nethylﬁgtyl, 1,1- , 1,2- or
2, 2-di et hyl propyl,’ 1-ethyl” WO 2009/ 083076
PCT/ EP2008/ 009970 R°12 propyl, hexyl, 1- , 2- , 3- or
4- et hyl pentyl, 1,1- , 1,2- , 1,3- , 2,2- , 2,3- or
3,3-dinethyl butyl, 1- or 2-ethylbutyl, 1-ethyl-1
- Bpwd pAl, Bl - 2- . . .
R R e g R TR G Mieate o Craiff 1 and
eXxanpl e, tridenotesoGi Byl or &freergr reactiviedyfuanctipnally modified
preferably denotes al kyl having 1, 2, 3, 4, 5or 6 C
at Ot O ef erabl y methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, tert-butyl, pentyl,
hexyl, trifluoronethyl, pentafluoroethyl or
1,00, 1-trifluoro- ethyl. Cyclic alkyl (cycloal kyl)
pref erably denotes cycl opropyl, cyclobutyl, cyclo-
pentyl, cycl ohexyl or cycloheptyl. Ar denotes, for
XDl Lradical Rfs ebnierted Mito afothelradEallREBPY! phenyl
o-, m or p-propyl phenyl, o-, m or
pdl so@rdplingldmgierocycle, m or p-tert-butyl phenyl, o-,
nt... or _p- hydroxyph |, _O-, .Mk -ni trophenyl, o-, m
o) o AV BREA GG af amifd gy, ot b1 e no) pheny
04ii) MetR&rifpm I\éﬁ?&rhxylagrbnpparbonyl)- phenyl, o-, m or
p- acet am dophenyl, o-, m or p-nethoxyphenyl, o-, m
or p-ethoxyphenyl, o-, m or p-ethoxycarbonyl phenyl,
0-y, M or p- (N, N-di - net hyl am no) phenyl, o-, m or
p-(N,N—dinethylaninocarbonyl)phenyl, o-,

¢) itis liberated from one of its functional derivatives by treatment with a

solvolysing or hydrogenolysing agent,

and/or

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

Above and below, the radicals RI, Rz, R3, R4, R* have the meanings indi-

cated for the formula |, unless expressly stated otherwise.

A denotes alkyl, this is unbranched (linear) or branched, and has 1, 2, 3, 4,
5,6,7,8,9or 10 C atoms. A preferably denotes methyl, furthermore ethyl,
propyl, isopropyl, butyl, isobutyl, sec-butyl or tert-butyl, furthermore also
pentyl, 1-, 2- or 3-methylbutyl, 1,1-, 1,2- or 2,2-dimethylpropyl, 1-ethyl-



m or p-(N-ethylam no)phenyl, o-, m or
p- (N, N-di et hyl am no) phenyl, o-, m or p-fluorophenyl,

o -
PCT/EP2008/009970

- r p-bronophenyl, o-, m or p-chlorophenyl
WO%QUWCQF?%C?

- (et hyl sul f onam do) phenyl, o-, m or
p- (et hyl sul fonyl ) phenyl, o-12m or
p- met hyl sul f anyl phenyl, o-, m or p-cyanophenyl, o-,
m or p-carboxy- phenyl, o-, m or

BTBPVIpREER: 1 prery i dotnetiyodityp s cogut fany Privedyd: o
03 SJHIm@thII’oLft?ﬁFIEBPF éth ﬂ'ﬁﬁfh?Pﬁ‘%étﬁWEﬁgﬁ%,r Pthylt-

yl car
p memmopylphdl 204t QIZ)-tnirthprmpyl forthermore preferably, for

d | | h | ’ ™
p- ﬁg‘%”fﬁ%hﬁ'ﬁg Iﬁé‘%wg]ez ﬁoig]yphensl g‘i o:n or
p A 3e|(y§»éﬁ|9ut§Flfﬂ§Iefe?éB| neé § 09HPI&% 23, 475 &' C
y ur el do] pheny

dieth m nopr opy
p e(TemsI etafwaduiu meing petiy; ardmhyisapriopy), I»héyiylsobutyl sec butyl,

fuyrther refe

oﬁe@-@tﬁ? gﬁﬁg ﬁtIILPéQo@etﬁyb ﬁ@ntéfﬁ,lcgoefhyﬁb%tt’gtr iuoro-
oretﬁy|5 di chl orophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or
3, 5-di brono- phenyl ,4- or 2, 5- d|n|tropheny , 2,5-
oﬁ}@llﬂﬁkmm&mkmﬁferaglyrﬂienmea cy@opapy/, @gaobetyl, cyclo-

PCT/ P200 /009 I or ophenyl ,
3 pz?r'f‘i ?BF Cycé&} Ho- 3-chl or o-,

2-am no 4 chI oro-, 2-am no-5-chloro- or
2- am no- 6- chl or ophenyl , 2-nitro-4-N, N-di net hyl - am no-
orAr3letiates-far sxamgleret it anbftel;yhehynn or p-ethylphenyl, o-, m- or

2’pﬁb€3p?r$gfﬁ%grfp%r'gnyfp Ss0rogy Brint Ffo Rlﬁﬂ)}?r% HiphSiyl, o-,
2-hyer @h)ﬁd%)@rpﬁbﬁw or, mh@fw-lmtrdphe@@m@ﬂemybr p-aminophenyl, o-,

3, 6-di chl or o- 4- am nophen I 4 fl uoro-3-chl orophenyl ,

2P %MNanaﬂtyIﬁmmImen B-far @o@\bmﬁtb}’ amdoGaHBARY! -
3- 6- I
T

3 RaihRy Shemi hy, nhemﬁ etho’i @zﬁﬂb@h IpﬁeayiebanmdorpMNW dor
2, 5-di mgt héilﬁ%4 chl oro heny?/ ?urt her nore preferabl y

déﬁ@ww@ﬂﬁe}@henyh@phwr PoN, Nr%ﬁ@ﬂwlamwrmnylmﬁeh

| IV BER R ERSS AL s (o BUNIIAUESEIHBHCRY, o, m-

arat/peflusopR3HE( 83 )d] dd-ﬁibrombphelsyieot inveorgd-chioroiesnyl, o-, m-
S dr ety Bl phRlddIpBegN, 0 M or b gmeUsyiosy Jphenyl, o-, m-
218 W@@SU‘@W@I‘ o5 B RoBhen s GRS g b
5-phengk a-yin; or p-methoxycarbonylphenyl, o-, m- or p-formyliphenyl, o-,
m- or p-acetylphenyl, o-, m- or p-aminosulfonylphenyl, o-, m- or p-{(morpho-
lin-4-ylcarbonyl)phenyl, o-, m- or p-(morpholin-4-ylcarbonyl)phenyl, o-, m-
or p-(3-oxomorpholin-4-yl)phenyl, o-, m- or p-(piperidinylcarbonyl)phenyl,
o-, m- or p-[2-(morpholin-4-yi)ethoxy]phenyl, o-, m- or p-[3-(N,N-diethyl-
amino)propoxylphenyl, o-, m- or p-[3-(3-diethylaminopropylureidojphenyt,
0-, m- or p-(3-diethylaminopropoxycarbonylamino)phenyl, furthermore
preferably 2,3-, 2 4- 2 5- 2,6-, 3,4- or 3,5-difluorophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2,6-, 3,4- or 3,5-dibromo-
pheny!, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-



3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-,
5- or 6-pyrimdinyl, further- nore preferably

wo Sec8oesbg 1 @zol -1-, -4- or-5-yl, 1,2, 4-triazol -
or g-yl, 1- or 5-tetrazolyl, 1,2 3-oxadi azol - IJ'CT/EP2’%)08/009970

5-yl, 1,2,4-oxadiazol -3- or 135yl , 1,3, 4-
t hi adi azol -2- or -5-y|, 1,2,4-thiadiazo|-3- or -5-yl,
1, 2, 3-thi adi azol -4- or -5- yI 3- or 4-pyridazinyl,

5 c{hi%ﬁoﬂﬁ!ﬁlag 3. an%pﬂ d43 %Ipéq Zfamm -3 %ﬁ!or%r 3do) %lo’-4-4c':hlo%-

5- zbammcbrﬁd@lﬁ@ﬁoylor ZJamln%-G chtoro eny‘f’ 2- ﬂ[’tr074ll>$NZ(§1imethyl—
pyrazol yl , - - or 7-benzoxazolyl,

5 am@o QF Smltrgéln!ﬂ,lg-gj(agmyiamlnoghenw 2 35d|arrmoghenyl P 3,4,
§%ZO§ B'% |4y¢i~ ?%,ﬂ,ﬁfr;ghﬁ)ro%ﬁergﬁb 4,6-trimethoxyphenyl,

enzi’sot

7 thvdroﬂyli 3»dmtﬂt§1bﬁhéhy1| p- |@dopr%ny! 4. 6-dichlore-4-amin@phenyl,
8- qui nol 6-, 7- or 8-isoquinolyl,
3 4 -fluoro- é_chlc:@;ophe;nyl A flgorgg fq-,lp@qam@pheng 2,54diflugro-4-garomp:

phe?yﬂlﬁ H%ﬂh%gthoigpﬁénﬁx%?bnfb)%% éﬂ'&!ﬁ%x hen@f eré}fl’ro 4-
1 abehanidodihexol, 35dro- ﬁnﬁlﬁﬁ@phdnﬂxafafﬁmxblﬁ methylphenyl

2 1, 3- benzot hi adj azol -

Chiosh-aseemidaphe syw 25 %m@mvéﬁ chigiophgnyl- The
heterocycllc radicals nay al so be partially or fully
hydr ogenat ed. WD 2009/ 083076 PCT/ EP2008/ 009970 -14
| rArefapgbetrmuee prieférablynsenciedphenylt napisthyHet biphenylihesch of
al so denote, for exanple 2,3-di hydro-2-, -3-, -4- or

sYIGh y3 unsubstigitag gr §Igno-, dis or trispbshuted Pum' Chet r a-
2 3 o; I | 2-
PSR S GGG g EopRaER e
-5-pyrrolyl, 2,5-dihydro-I-, -2-, -3-, -4- or

) gfrggﬁé&%!c}ﬁfaéé%r ?).Fbs%éut@n(%{[ﬁlﬁgl I@glqpe){s fortf%ta{‘n@g dﬁ 9{13—furyl

or YA I 0+ 1s, razgl W.,
124 ozlaﬁgﬂef}gﬁ ’g’ D- b?B @'ﬁbﬁno'; _24‘_4p§r 5%@&&@% AzQl Y..or

1 EEpSSrMotyet}ahydrr @okazolyL 3-,4-8-5- |soz¢azolyl52 ,&F or 5-thiazolyl,

46410¥r I d¥ IW%'aZP@flzahid?r £ Eyngwp?r"o(rj,l g T’%W'gm'”ﬁ further-

1 rﬂoﬁé ﬁﬁé%})éb{y 123-diL%an- 24. or %ym 2-5—1Nézol 1, -3- or 5-yl, 1-
hexahydro-1-,” -3: or -4- 'pyridazin hexahydr o- 1-,

- SDr 5- tezt:az@tyl BZ@@xaﬁlaﬁmyl or15 vl ﬂgdromq@aqj&r%gr ns}wl 1,3,4-
E—:Lqiq;& o1 of 39 B %a t@@%gizo'll-gapg 8y, 1,23 tnjadiazghd: of 5y,

53-,or Lﬁpynda72|nﬂrp r8zih§RauUi NOBYI4- 8- 6-3r 7-iRdelyb4- of 5-i86-
8- 3,4 hyd H benzo-'1, 4- oxazi nyI furtherm)r

prl@tﬂ@lvbmqfazplyls Tre?hy‘l en&-benaydsareiy 1-, 3-, 4-, 5-, 6- or 7-benzo-

3 pi/_rg%lgl?ly b? ryre_%_(? Y %IP %r?/éﬂzo%a%ol@f, I?Sy,l £N 89! i6‘2)f3¥|9/Jj %%%Ei'soxazolyl,
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-, 8-, 7- or 8-quinolyl, 1-, 3-, 4-,
5-, 8-, 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-
oxazinyl, further preferably 1,3-benzodioxol-5-yl, 1,4-benzodioxan-6-yl,
2,1,3-benzothiadiazol-4-, -5-yl or 2,1,3-benzoxadiazol-5-y| or dibenzo-
furanyl.

The heterocyclic radicals may also be partially or fully hydrogenated.



et hyl enedi oxyphenyl ,
3, 4- (di fl uoronet hyl enedi oxy) phenyl, 2, 3-di hydr o-
an-5- or 6-yl, 2,3-(2-oxonethylenedio
\VOQ§B§?£H63 4-di - hydro-2H 1, 5- benzodi oxepi n- 6- %%ﬁBpﬁﬂM&wqm
-7-yl, furthernore preferabl¢42 3-
di hydr obenzof uranyl, 2, 3-di hydro-2-oxof uranyl ,
3, 4-di hydr o- 2- oxo- 1H qui nazol i nyl,

’I%Qgpﬁé/tg/ qﬁyéﬁg@@%&%p&sy ﬁet 5231 thus also denote, for example,

dizhgady; h’}tﬁaq nmylazployl5-fds 3'2‘15%&&)-@0139 -4- or 5-fury| tetra-
2- 0XO0- dlh dr oi ndol e or oXxo-2, 3-d r obenzi

T e Yok ar%ﬂmtarw%ﬁ@tr@ay@roramcwﬁne@yl 23-di

LR 20 Frdro T < By BRE Ry - Gredbeel cupaROY
or1 [TBnOr:% pcjrrr‘oh@llhyl testFarialro Ut od ob%#nﬁi@db@[ 2 3-dihydro-1-,
Cé 2] nHet' E{artl cul ar l%l preferably denot es
Y

i-Ber d. Ay Pr ﬁapw@za . Agirahysirer T%Oﬂiyfl pymoly!pﬂw&rdlhyq:lro 1-,
fupyl |yl
sy P E B oMbtV P2 P S8 r6-pyriayt, 1~

pYA-| 8ybr 4+pypermnWInXJ 3- br l4érﬂOmHoI|nyI?té’£mHVd 2-, -3- Of -4-
oxadi azol yl, thiadia- zolyl, pyridazinyl pyraZ| nyl ,

e dyhanyl, Mrféeﬁxawrsvl n%ﬁd%i%%‘"t Rt.uttedr b‘irylAhsxahydro 1-, -3- or -4-
[ 20094083076 1 099

HED e e e S L R A PIPerazimy

het Emyakmmu41n,92; 30, -2- N5- aﬁq/ 3+ oP-gatyoims |yl Whi2 & tetya-
be npno- or disubstituted b and/ or =0 (car- honyl

oXYgER! - -Fett: Parbi.clhar't 9r p?r@pélﬂmﬂhg} Zefot &g 6-, 7- OF 8- 3,4-
pyd.ﬁﬁi Pdilm%e PhPes IOQg,%ﬁH RirRRS ﬁ(drgﬁaoé'ﬁeraBW?Q@ﬂlétﬂﬁene_

Is’'unsu

dldmmmenwt S -methylenadibryp ey, (ﬁaﬁtmnydénem?gmﬁenym 4-
bly d t J | obut

N GRBREPIYP TN oh G CTRER Y STEBRIIE i 3 - pycro-

| SOPBRYEN-5-Yrld) W& @*cﬁﬁeﬁyleﬂé@h BFQFSO 3,4-dj-

saturated or aro t|06merrb ed het ehawngl

t chyd4042l—taﬂ1;ﬂ loe N did>@mpn-Br ot FVeyhﬁaﬂnerglcmé pmfelmﬁy Ar

o TRGSbeneSiuestub ) b ey 2o tirasi Ve st
”bll.ﬁ‘r@idhb yl, 'ZSI.QHTH fdﬂe)Hzonﬁ’élyidﬁloxopQ’ G'—dThﬂderlélenzoxazolyl 2,3-

triazoly tetra oxadi azol yl or I adi azol yl
Rzillpych"bbeabnydmsdt @,sfs -gihydnedatale a2-evo-dr 3-dityiaaeindol-oror

6 -ﬂgg‘gg{ g %lhl}%trgbeoﬁzimidazolyl.

Het preferably denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may be unsubstituted
or mono-, di- or trisubstituted by A and/or [C(R3)2]nHet1.

Het particularly preferably denotes piperidinyl, piperazinyl, pyrrolidinyl, mor-
pholinyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl, isoxazolyi, thia-
zolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl, oxadiazolyl, thiadia-
zolyl, pyridazinyl or pyrazinyl, each of which is monosubstituted by A or
[C(R%)zJaHet’.



cycle having 1 to 4 N and/or 0 atons, which may be
unsubstituted or nono-, di- or trisubstituted by Hal,
)2] nN(R3) 2, [C(R3) 2] nHet,  C(R3)2]n
wo3 03&”%07 C(R3)2]nHet. R2 particularly prefer a’é‘FVﬂz"“S’“O”m
denotes furyl, thienyl, pyrrd®4, imdazolyl,
pyrazolyl, oxazolyl, isoxazolyl, t hi azol yl ,
i sothiazolyl, pyridyl, pyrimdinyl, triazolyl, tet ra-

- ;95@?%? a8 {?Sfér%%%%@gﬁéﬁ?ﬁﬁé%%ﬁg having 1 to 2 N
[ EriRBdrOMtBHs, th%rﬂ%h%]m&ﬁv ElS%%tB’@dZ&J@{deé d/B‘)r3m car-

preferably denotes H, "meth or prop
petrqnyd:okmery preferably H R4, R4, preferably denote

H..  Hal Br al 50 |
et paRila el REdeTods paroies sipsigasongerazine or
Pcﬁ_ﬁbﬁeﬂ?ﬁﬂﬂg/ QQ&%pwhrciIﬁS Ehé@b‘&h@tétd (Srh'ﬁohBV&nﬂlel@stltéiéd by A

radi cal s whi ch occur nmore than once may be dent i cal
orardl/ef eDgparbanyeoxygem)i ndependent of one anot her. The
conpounds of the formula I may have one or nore chira
centres and can therefore occur in various

strineieapRdehotey gyﬁam&’@gyr eyebatyl, @e@%htyma;%%eaw methyl,
t hese forns. Accor he invention relates, in
paathylcprepy) ot tﬁovr@wdnﬁ aroerecdiseli formula | in

V\,hl ch at | east one of the said radicals has one of the
preferred neanings indicated above. Sone preferred

ngQn%tuﬁ&é’@%&d%t@@br BeomaHdBasseheRyd hét%réé&}dlé’ﬂhﬁlﬁg 1to
sub-formulae la to I k, which cogformto the for- nmul a

| 4 Naandonk) athmshia thamesisg #bR” desi fraxemnle, thedaiaving

S e Pl L bcon
artﬁfﬁibly‘t iSoth@zobA, rmm@igr Frintigihgr ataole, teauroigl, bxhdiaZoM or

and/ or at ons, Wwhich may be unsubstituted or nono-,
dlthla&'aWY'subst ituted by Hal, A [C(R3)2]nN(R3)2,

[ C(R3) 2] nHet , (IC(RS)Z]nN(RS)Z and/ or (IC(RS)Z]nHet;
inlb R4, R4 denote H in Ic Het denotes a
NUROpiEtbiabl\satnistat e, unsat@btadidbedropnatar Hnmté-nembered hetero-

cycle having 1 to 4 N and/or O atoms, which may be unsubstituted or mono-,
di- or trisubstituted by Hal, A, [C(R}21.N(R)2, [C(R)21.Het, O[C(R*)21.N(R?).
and/or O[C(R®),],Het.

R? particularly preferably denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetra-
zolyl, oxadiazolyl or thiadiazolyl, each of which is monosubstituted by Hal, A,
[C(R}1.N(R?),, [C(R:)a]nHet, O[C(R)2].N(R?)2 or O[C(R%)1Het.

R® preferably denotes H, methyl, ethyl or propyl, very particularly preferably
H.

R* R* preferably denote H.

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



het erocycle having 1 to 4 N, 0 and/or S atons, which
may be unsubstituted or nono-, di- or trisubstituted
A /lor [C(R3)2]nHet' in Id A denotes unbranched
wo%’w@?fbﬁ hed al kyl having 1-8 C atons, in whi Chr/ g L2p0gpo9970
atons may be replaced by F arié/-or CI, or «cyclic
al kyl having 3-7 C atons; W) 2009/ 083076
PCT/ EP2008/ 009970 -17 in |l e R3 denotes H, nmethyl,
otes a nonocyclic

I
ThrpushoiBR s Bneah HicelS e seluTRAR HEn@nge may be
V\hd:iéﬂihdm)ér E#fe’?@ﬁ‘tol eoér&haggéﬁdérﬂto?%nebéhc‘fhénd/ or =0

(carbonyl oxyge denotes furyl, thienyl,
yTrhﬁ)Etympoundﬁaﬁtheyﬂormp!a Iameyyiavecﬁme-omnbga chiral centres and

|sox I sot hi.azo ,
FRPEIdiote SO Yot SRLeo SR ol dihE frpiaph encom-
trpe@@bgéqlmése aafrfy. of which is nonosubstituted by
Hal , A, [C(R3)2]nN(R3)2, [C(R3)2]nHet,
qC(R3)2]nN(R3)2 or qC(R3)2]nHet in Ih Het denotes

er 'rcﬁ’i'pa?(/e}mo V&R g%r%?fesphr%%{ygyléfwt 694? ggﬁ]hmunrc}x of the

Oﬁéﬁﬁhl}éﬂ in wrﬁ@d(@tzl@|a¥{ ond BF 80sal rad%@lsh‘laﬁsz@ﬁé’ bf the preferred
pyridyl, pyrimdinyl, tria- zolyl, tetrazoly

oxXaganines jndicatar aioxgoByme preferted proppsaf copypauridsynay be

[ SRSl the USRS oL R, Bhict spaform to the for-

Pirpelal IHMEin WHhibR teg raticAls noPHBBighafRl in g?ééfér@lﬁetdihhﬁe the
is unsubstituted or nono- or disubstituted by A

anBganingongieatedday theofoymeld 1 buhin vhirh denotes H or A

R2 denotes an unsaturated or aromatic 5- or 6-nmenbered

het erocycl e having 1 to 4 N and/or 0 atons, which may
inla R? denotes an unsaturated or aromatic 5- or 6-membered

heterocycle having 1 to 4 N and/or O atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R*1N(R%)2, [C(R%)2]sHet, O[C(R*),].N(R®), and/or
OIC(R)zluHet;

intb R*R*Y denote H:

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

inld A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F and/or
Cl,
or

cyclic alkyl having 3-7 C atoms;



be unsubstituted or nono-, di- or trisubstituted by
A [CR3)2]nN(R3)2, [C(R3)2]nHet,

wo REEB0G) 000070 18 Ra donot e H et hyl - By TABH e

propyl, R4, R4, denote H, HI denotes a nonocyclic
saturated, unsaturated or aronmatic heterocycle having
1to4 N O and/or S atorrs whi ch may be

unsybstitated or - substltut ed by A
aHB)|J i%C( R3) 2]dﬁﬁ8pels,H h‘@eﬁ%yta% MROR¥nocycl i ¢
saturated heterocycle having 1 to 2 N and/or O atons,
whi ch may be nono- or disubstituted by A and/or =0
(daﬂfbonyﬂe’toxygem)enomSo@nmrEmyQIM$Hnmted heterocyeie heing 1 to 2
al kyl havi ng 1-7 H atons

repl aced by F ai\b?ﬁ?%r ato(gps "‘\é@‘&h |nana??<W°Wa\ﬂrﬁéS%’SgFUtEd
C atons, Hal dewqqgﬁd}ar—@ ca?bo@fl ley%zn)denot es 0, 1,

2, 3or 4, inlk denotes denotes furyl,
t hi enyl, pyrrolyl i m dazol yl , pyrazolyl oxa- zolyl,
i soxazol yl , thiazolyl, isothiazolyl, pyridyl,
pyrimdinyl, triazolyl, tetrazolyl, oxadiazolyl or

t hi adi azolyl, each of which is nonosubstituted by
Hal , A, [C(R3)2]nN(R3)2, [C(R3)2]nHet,
JCR3)Z2INN(R3)2 or JC(R3) 2] nHet, R3 denotes H,

aah ot 51 per i aredoRund, S oy BB byrazo. oxe-

mor phol i nyl,  f ubl .isdHzeony thig2wiyl absthiazo! Ol@\ﬁm‘yy|pynm|dmyl
pyrazol yl , oxazonI
triazolyl, tetrazolyl, oxadiazolyl or thiadiazolyl, each of
which is monosubstituted by Hal, A, [C(R3)2]nN(R Y2,

[C(R®)z]Het, O[C(R*):]:N(R%: or O[C(R®)}sHet;

inlh  Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tria-
zolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridaziny! or
pyrazinyl, each of which is monosubstituted by A or
[C(R):]nHet';

in li Het' denotes pyrrolidine, piperidine, piperazine or morpholine,
each of which is unsubstituted or mono- or disubstituted

by A and/or =O (carbonyl oxygen);

inlj R denotes H or A,
R? denotes an unsaturated or aromatic 5- or 6-membered
heterocycle having 1 to 4 N and/or O atoms, which may
be unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(R*),1.N(Rz, [C(R)2]sHet, O[C(R?)21.N(R%); and/or
OIC(R®)laHet,



I soxazol yl, thiazolyl, isothiazolyl, pyridyl,
pyrimdinyl, tria- zolyl, tetrazolyl, oxadi azolyl,
badi@azol yl , pyridazinyl or pyrazinyl, each '
wobSRMAE O Y DYy by A or [Q(R3)2]nHet 1, G Etrebdibsitbonno
2009/ 083076 13CT/ El ' 2008/ 0099%0 -19 Het' denotes
pyrrolidine, piperidine, piperazine or norpholine,
each of which is unsubstituted or nono- or

di substigaut ed nd/ Qr .= bonyl...oxygen), A
denot es I:%anr gnc%&ége?s %r%ﬁé@gd&g?%fl prﬁ)gvli?ng 1-8 C
at oms, iRf W ch dknétdHat oms may be repl aced by F

and/or O, or cyclic alkyl having 3-7 C atons, Hal _
denotes et O, @eEngtes a mpnnsyelicsatorated, pnsatursted or grrmatic
phar maceuti cal | , t I .

st ereoi soners tﬁ‘gﬁgpg"ﬂe?‘%&f@d 1%Mrﬁx 3?%@?%8?0&?’ \'iwr]{Ch may

all ratios. The beomsubstitited ot herioey divibatrisubstitusddsby A and/or
the starting matér'ﬁls for their preparation are, in
addi ti on, prepal{ R §1n|ﬁ%tthods known per se, as

describ in the.i [ ;

st andar quev:[or ks, i‘?&"&’ﬁ%@%@d’&éﬁé ﬁéf&?f@k@te%%gégﬁ%&avmg to2
or gani schen Chem anfiveChattsngfwiitly amdycbe G- sir dydubstituted
Geor g- Thi ene- Ver | ag, uttgart), to be precise under
reaction condi {3y §n§zﬂr€ﬁ%®é&%&6my% 'sui table for

the sai dyreacti ofioddseiiafiondl SPoRmARBASIBETEVRE 1-8.C

variants known per se which are not nentiorned here
greater detail . altressinarhichd-¢ thpourssiayfbe iep|damtniy Beand/or

Il and 11l are gﬁnerally known. |f they are novel,
however, they cafir be prepared by nethods known per se.
The pyridazinongs of the fornula Il used are, if not

commercially available, generally prepared by the
met hod of W J. c@olat alkyl evilg Bid CaipmSynt hesi s, 1993,

334-342. denotes F, CI, Bror |,

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

inlk R denotes H or A,

R? denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl,
triazolyl, tetrazolyl, oxadiazolyl or thiadiazolyl, each of
which is monosubstituted by Hal, A, [C(R%)2].N(R®);,
[C(R)zlHet, O[C(R),],N(R?); or O[C(R%)].Het,

R® denotes H, methyl, ethyl or propyl,

R* RY  denote H,

Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,

furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tria-
zolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl or
pyrazinyl, each of which is monosubstituted by A or
[C(R)]oHet’,



Conpounds of the fornmula I can preferably beobtained
by reacting a com pound of the fornmula Il with a
conmpound of the forrmula I11. WO 2009/ 083076

WO PggP0BI92008/ 009970 -20 In the conmpounds of thRCTEPIIS/809970
I11, L preferably denotes C.,q9Br, | or a free or
reactively nodified OH group, such as, for exanple, an
activated ester, an imdazolide or alkylsulfonyl oxy
having 1-6.C atonms (preferably nethyl- sul fonyloxy or
trifl uorktetet hyl sieinbtasybyoraliding, papsriding frpglaging draviongholine,
6-10 C atons (preferahl. henyl - ..o . .
p-tol yl sul fonyl &%\?}.Of’r‘ﬁa&.‘ E;alérﬁy%tlﬁgecégﬁg}%q-wgéSHqngJted
out in the presgyoraal/REQEHAbBhIGREgenpgent,
preferably an organi c base, @%uch )ﬂas X?)?Plﬁ
triethylfam ne, diemetasyinbranchéeder bpanahedradkydhaving 1-8 C

qui nol i ne. The ition of an kal i or al kal ine garth
Teta hyar oxi de S EPLETEN 377 *hA@hts Blayte BeldiRs L F anaror
salt of a weak gpid of the alkali or alkaline earth

metal s, preferably of potassium sodium calcium or
caesium nmay al & be favourable. Depending on the

condi ti ons used, e I t s _between a few
m nutes and 14 é‘%/@? al{‘ﬁ?@é’ﬁ??%ﬁ%@ﬁ%m ature is
between mﬂoyt - enatss F 140 Brrenal |y between -10 and
90, in particular between about 0 and about 70.

Exanpl e of sui gbptes hel.t2, SoPh4nt s are hydrocar bons,
such as hexane, petroleum ether, benzene, tol uene or
xyl ene; chlorinated hydrocarbons, such as

t rarehplodreeideytiea; usale dialkd) taurshdarnhd stardiisomers thereof,
tetrachloride, chloro- form or dichl oronet hane;

alle@lHding midigs daeigsf Haalbratiost hanol , i sopropa- nol ,

n- propanol, n-butanol or tert-butanol; ethers, such as

di et hyl ether, diisopropyl ether, tetrahydrofuran

( TH® compdundsbeéthegioymala edintako thachading nedthyibisrfer their
col nononet hyl or nonoet hyl ether, ethylene glycol

I .
i PRIAIONATReNT 4AIURR, i PaEE INES RN BERRDIRS or
g:ﬁnégst%ﬁgﬁd ir‘?fﬂedﬁ’(%ratﬁl"éc owaec’x%rgﬁ%tiﬁ%éigt nd@%o;rks, such as

acetam de or di et or mam de
ni Houlieas WeicMetraglenoitranganistieen Shisho [ MethodsuafOamnic

di et hyl f oxi de O : carbon i sul fide; .

A RS GestsT etV akie oo viftgady i beorseie updee repction

NiddnitkN&which are known and suitable for the said reactions. Use can
also be made here of variants known per se which are not mentioned here

in greater detail.

The starting compounds of the formulae Il and Il are generally known. If
they are novel, however, they can be prepared by methods known per se.
The pyridazinones of the formula ll used are, if not commercially available,
generally prepared by the method of W. J. Coates, A. McKillop, Synthesis,
1903, 334-342.

Compounds of the formula | can preferably be obtained by reacting a com-

pound of the formula I} with a compound of the formula lIl.



pounds, such as nitronmethane or nitrobenzene; esters,
such as ethyl ace- tate, or mxtures of the said

. Particular preference is given to
woz(gdé’%ﬁg#’?ri l e, dichloromethane and/or DWF. WO PCT/EP2008/009970

2009/ 083076 PCT/ EP2008/ 00997@0 ~ 21 The reaction of a
conpound of the fornmula Il with a conpound of the for-
mula I'1l in which L denotes OH, is preferably carried

oyt ,jn a Mtsuno eact i b ddition of, fo

oS0 1 B BAE R o R O dniredSiolt 510t 61 Br, 1 or a free
di ol O f g, anThe;
oI RO PR SLEI e, Xr RRaBIE, an @vated efer
byarciomdazelidegoraalkyladifaraliohaving 1&hGtdtemsr (pdéfesdblRMethyl-

- SipRieR e i ntHiis BBrdicast 6 S having 810 ¢
f utbher @Rerhy RbANGHp Ry s Rsblpo  them from ¢ heir

functional derivatives by Solvolysis, in particular
hydrol ysis, or by hydrogenolysis. Preferred starting

UL abncaly chRieEedind HRER A Ssifhinding
angHent, Bresranly| ardbRunt: bhdserA &/ DA Cicfifinhiegimethy-

Be
am no and/ or hydroxyl groups, preferabl’y those whic
caaniineapysdineerguineie. ng group i nstead of an H atom

bonded . t.0 an N at f.or,.examl e thase, whi,ch _conform
i gﬂ{%%d‘#'b?ﬂ&? gnla’gﬁ.(agﬁr %Igﬂllnet %ﬁl gh’—:t dra}qgﬁpc%r Rna{e or
Whi€dtbBnateSoBdndtAbNoalPHPh QRiak MLid bPHS alkali oPXRERMHE carth
BOC or CBZ) instead of an NH2 grou‘% Preference is

!

f Unetads, poelerghly of potassium $odjuntacalciuam o GRESHNG anay algo be
hydr oxyl : protecting group instead of the H atom of a
h&%‘r"g&%‘p%r oup, for exanple those which conformto

t pepgearidinig an lthe kohdgions akdd atheReG:heine is bedudert arfew
which R' 1s a hydroxyl-protecting group) instead of a

hyaineige apthddydavgr Bigpreartion erapei@tygds bstweenabgut -30° and

pl ] = sl thga di.ffer - o
Bt AR, Mgl et g8R 3 57 and0g h gl hARLfKERt 0" and
malbeekl7€°of the starting mate- rial. If the protecting
groups present are different from one another, they

c

drampliga ey suiakle inert splvgpisRisriydieearensefyph as hexane,

petroleum ether, benzene, toluene or xylene; chlorinated hydrocarbons,
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachloride, chloro-
form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-
nol, n-propanol, n-butanol or tert-butanol; ethers, such as diethyl ether,
diisopropyl ether, tetrahydrofuran (THF) or dioxane; glycol ethers, such as
ethylene glycol monomethyl or monoethyl ether, ethylene glycol dimethyl
ether (diglyme); ketones, such as acetone or butanone; amides, such as
acetamide, dimethylacetamide or dimethylformamide (DMF); nitriles, such
as acetonitrile; sulfoxides, such as dimethyl sulfoxide (DMSO); carbon
disulfide; carboxylic acids, such as formic acid or acetic acid; nitro com-
pounds, such as nitromethane or nitrobenzene; esters, such as ethyl ace-
tate, or mixtures of the said solvents.

Particular preference is given to acetonitrile, dichioromethane and/or DMF.



WO 2009/ 083076 PCT/ EP2008/ 009970 -22 The term
"am no-protecting group” is known in general terns and
\vo%@#ﬁk S¢ L0 groups which are suitable for Pr of &6 bA9s/000970
ocking) an am no group against chem cal reactions,
but are easy to renove after e desired chenica
reacti on has been carried out el sewhere in the
nol ecul e. Typical of such groups are, in particular,

g 2L BRI BTGRP eaoound ot for

aoRr Printvetéth DAHHOREPO HRIE praferabhedamibti iyt iha Mg
reaction (or reaction sequence), their type and size

ar'eéaeiien Ry edeiteontdt fas examile, tibhendphogimtvne ped eedipkkyl azo-
gi osmllh Vo | < LN, particul ar 1-8,
cac}r{g%r?ggw%{r%. hgs Qrg'rfér]'nged;gégoa/’reghp.. is to be

understood in the broadest sense in connection wth

the present process. It includes acyl groups derived

f roi GPMPREDHE Of Hicalorphta | @an Burthesmiote be obfined dyyeanverting a
cah I@éﬁ g?r?tggair%?hg raﬁlﬂ:la[)ﬁn 'b‘\}, %Q'eq(%gn@%garg'aﬁnp aa}'rll%terocycle in a

par OXy- carbonyl; ary rbony
espeaikdrdactional koxycar bonyl groups. Exam ples of such
acyl groups are_al kanoyl, such as acetyl, propion

|
andhe genpeynds gf mwf@ﬁawlai l_ et furthermeen he abéaiped ba‘\ﬂ@)eraﬁng
gg@gwg@mﬂéw n {ﬁi‘w’af g%%f%atg@@%%y éﬁé‘ﬂﬂﬁméﬂ&ﬁh?&olysi&

oxycar bon ar’bo
etdrdgyloairbgaydlysid, 2, 2-tri chl or oet hoxycar bonyl, BOC and
2-1 odoet hoxy- carbonyl; aral koxycarbonyl, such as CBZ
(" carbobenzoxy"), 4-nethoxy- benzyl oxycarbonyl and

Er'\ise?%;ferﬁg@ st%rrlhﬁfrlrl%H{aftQI'img forstHe B ARINiE or ﬁg%@gﬂgﬁgﬁﬁﬁre those

erred a -protecting groups are
f wrhibe cootaen CBZespémiing pbatezidd amihcearsd/pt hydiosyltgonps

; g_ﬁgtiggéy({fé%rﬁgéreéh If?ngﬁg ré‘fqrﬁ ‘I; @b%érkﬁg\é%xs}ﬁ gEquOp:%,,“ Eirer}e rably
S%hb@@l«/\ﬁ]iél%arw Qh%igﬁ%)rétefb‘{iﬁggﬁ‘yd&p HRHR oPSRHNSom bonded

chem cal reactions, ut are e to renove after th
desiared atoime fivreatam@padhosmwhich dedorne fo theetbriowdta |, but con-

el . sewhe in the nol ecule. Typical o uch groyps are
C HEAo DD (B HRE s PGB0 OlssB LS SretiedBas fiiple
argbkydr @BZ?Frﬁé'teaﬂ:f@ﬂ%Nl—fgLﬁrbDSf”me al so al kyl groups.
The nature and size of the hydroxyl-protecting groups

are not crucial since they are renoved again after

Lpgqe ?e%:qééclis Ful?"ﬁ@rr%%lre E;ﬁfae%ttia%?a |Egrn(13aat%‘fiiaf%nwl§igﬂ %%H?/eé
hydroxyl-protecting group instead of the H atom of a hydroxyl group, for
example those which conform to the formula 1, but contain an R’O-phenyl
group (in which R" is a hydroxyl-protecting group) instead of a hydroxy-

phenyl group.

It is also possible for a plurality of - identical or different - protected amino
and/or hydroxyl groups to be present in the molecule of the starting mate-
rial. If the protecting groups present are different from one another, they

can in many cases be cleaved off selectively.



Is given to groups having 1-20, in particular 1-10,
carbon atons. Exanples of hydroxyl-protecting groups
are, inter alia, tert-butoxycarbonyl, benzyl, WO

WO 249881988076 PCT/ EP20081009970 - 23 p- ni t r obenB@Y/EP2008/009970

p-tol uenesul fonyl, tert-butylpoand acetyl, where benzyl
and tert-butyl are particularly preferred. The COOCH
groups in aspartic acid and glutamc acid are
preferably protected in the formof their tert-butyl
eskhg term( éémlneﬁﬁiﬂwn@\gmlﬂﬂ% kpowTtie gepapsl terass and mietes

oo ulch e UAbRvor pRSERARY frsbelfel hamte bl
i?@aé’?fﬁ“%???*i‘é?ﬁ“’w‘éu?Qzﬁ?oeﬁ"i”?;‘eﬁ?ﬁﬁwﬁf‘iLﬁ’&‘r55A

r?&e@aﬁaldea@ii% hag bern £arigdipetelsewhereisi tbednolgguleuifvalcal

2l S E 0 o PR R LAl s B . o
bena Hkbﬁ:ym@thyw ot alallepepolpBiscaticda mﬂiﬁgﬁft@@tﬁ‘@c@ro@bs aife
additional inert solvent is possible, i S not

al'GEVRYerafies dhe gesiged feantioni(ABFeaciien segeapes)thelr type and
pfs?ie%%%ﬁh%?r%g% ﬁ%&%aﬁﬁdﬁé C@fef ﬁl;% %H% & hav-

as acetic ers uran or

diimgdre), |arpamwsuehcm)oawomshahsgemt @@M group” is to be
hydr ocar bons, such as dichl oromet hane, furthernore
a|L§’t§ieF%Ip@€ H"(‘)F'"&,e baeiesheensg lﬁ‘aﬁﬂﬂnecﬁP'ﬁl éﬁ%‘l thgpresent process.

ﬁ%ﬂ%@%cgnggﬁ Wl fvedYiorh Wi Eﬁ?lﬁéé arélﬁ:ﬁ]atlci argmatic or_

above ment | oI vents are rnore su

I hepemicgclabtarboygedadids exsalﬁmavat;hieuana,ddlnamn:ularf adkoxy-
furt her sol vent, and perchloric acid pref erably

LSRIDORY | HRY IR AONYLATH SERpeallt Aoy Barionyl GiRUP9ExaM-
pg&&@b{ﬂgu& aBf gf#ou;;]beé.gfaxkaﬁ%ﬂ 2ich ad geef BbIBH}/i and

eratures eavage’' are eous
bdiumh aableahoyl, such abphen@lcetyt; efreylasdch asbwezsmylmd tolyl;

o B Re SURRS B ErCi A i PEEEY S
Oféthgéldégbaﬂzy‘f\ ?tr&;md%@m%&p@%oﬁw pe®and 2- iodosthoxy-

appr mat el I n di oxane at 15-30
t learpomd, @naquatycanbobel sUela‘aed?,BZf("aasbwtganzawy") 4-methoxy-
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The term "hydroxyl-protecting group” is likewise known in general terms
and relates to groups which are suitable for protecting a hydroxyl group
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 the above-mentioned unsubstituted or substituted aryl,
aralkyl or acyl groups, furthermore also alkyl groups. The nature and size
of the hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
is given to groups having 1-20, in particular 1-10, carbon atoms. Examples

of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
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i rRgididn H‘ga ok 3i e reaction temperatures for the cleavage are
advantageously between about 0 and about 50°, preferably between 15

and 30° (room temperature).

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

The trityl group is employed fo protect the amino acids histidine, aspar-
agine, glutamine and cysteine. They are cleaved off, depending on the
desired end product, using TFA / 10% thiophenol, with the frityl group
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butyrate, lactate, |actobionate, nalate, naleate,
mal onat e, mandel ate, netaphosphate, nethanesul fonate,
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r efk ﬁJs@tdeﬁese compounds in the form of their pharmaceutically accept-

able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and



Furthernore, the base salts of the conpounds accordi ng
to the invention include alum nium ammonium
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bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,

metaphosphate, methanesulfonate, methylbenzoate, monohydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, paimo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

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

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



The above-nentioned pharmaceutical salts which are
pr eferred i nclude acetate, trifluoroacetate,
| ate, citrate, fumarate, gluconate, hem succi -
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tosyl ate and trometh- amne, but this is not intended
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The base-addition salts of acidic conpounds according
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example benzyl chloride and phenethyl bromide. Both water- and oil-solu-
ble compounds according to the invention can be prepared using such

salts.

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

amine, but this is not intended to represent a restriction.
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salt forns thereof wth respect to certain physical
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condition treated, the
The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form
into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

otherwise correspond to the respective free acid forms thereof.
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compound of the formula I 'and/or pharmaceutically usable derivatives, sol-

vates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

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

units which comprise a predetermined amount of active ingredient per
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granul ated by wetting it W|th a binder, such as, for

R, v, FPBEDE ot SRR AR 18y o =t

Pr&rsip’tid, thd B&m&mg?ecﬁeﬁw&amﬁénéﬁ @t 58 Ba@hbWRed With an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

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

Capsules are produced by preparing a powder mixture as described above
and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-



granul ation, the powder m xture can be run through a
tabl etting machine, giving |lunps of non-uni form

ich are broken up to form granul es.
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acid, a stearate salt, taled-nineral oil in order
to prevent sticking t_o the tabl et casting noulds. WO
2009/ 083076 PCT/ EP2008/ 009970 -31 The | ubricated
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directly to give tablets carryi ng out
grauehl 28, ifohexampley agareagam gal;:lwps:arbbnatam sadient carbonate,

S BB =8, JUftasr FEgavBAp ool et S medica:
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added to these <coatings in order to be able to

differentiate between di fferent dosage units. Oral
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artificial sweeteners and the | ke, can |ikew se be
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SUlie tablety atré&érrrﬁM@te’deiﬁa@reexeﬁnﬁmt pregedingra pe\tvaedeﬁbdure
such as, for exanp coatlng or enpbeddi ng of
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as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
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
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 salt,

talc or mineral oil in order to prevent sticking to the tablet casting moulds.



| arge unilanellar vesicles and multilamellar vesicles.
Li posones can be forned fromvarious phosphol i pids,
for exanple, cholesterol, stearylamne or
Wogﬁ’?é}'ﬁﬁ%ﬁi dyl chol i nes. WD 2009/ 083076 PCT/ EP20DET/BBRg8/609970
-32 The conpounds of the forrdl-a | and the salts,
sol vates and physiologically functional derivatives
t hereof can al so be delivered using nonoclonal anti -
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preferab app as topical ointnment or cream In

I&@@bsvme’fﬁaemrsd thenlikep an\MéeWﬁedPEhﬂﬂ%@ﬁ t he
act ive ingredient can be enployed either with a
paraffinic or a water-m scible cream base.
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to give a creamw th ) _
encapsulated in microcapsules. The formulation can also be prepared in
such a way that the release is extended or retarded, such as, for example,
by coating or embedding of particulate material in polymers, wax and the

like.

The compounds of the formula | and salts, solvates and physiologically
functional derivatives thereof can also be administered in the form of lipo-
some delivery systems, such as, for example, small unilamellar vesicles,
large unilamellar vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

stearylamine or phosphatidylcholines.



an oil-in-water cream base or a water-in-oil base. WO
2009/ 083076 PCT/ EP2008/ 009970 -33 Pharmaceuti cal

wohejoiak i ons adapted for topical application
eye #ncl ude eye drops, in which the active m%?égﬁmsl 09970

i s di ssol ved or suspended i-®2x suitable carrier, in
particul ar an aqueous sol vent. Pharnmaceuti cal
formul ati ons adapted for topical application in the
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snuff is taken, i.e, by rapid inhalation via the nasal
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ch can be genera rirous type
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pe&%% %% creanms, gels, pastes, foans or
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adapt ed for parenteral adm ni stration include aqueous
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isotonic wwth the blood of the recipient t'o be
t rtbatepieramsl of/\mth@@Q:ll@&SWes FCT LERDPES 100 aothee ingsadient can

be delivered from the plaster by iontophoresis, as described in general
terms in Pharmaceutical Research, 3(6), 318 (1986).

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

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
and skin, the formulations are preferably applied as topical cintment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

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



aqueous and non-aqueous sterile suspensions, which may

conpri se sus- pension nedia and thickeners. The
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nmul t1 dose contai ners, for exanple seal ed anpoul e
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agents usual in the art with respect to the
paRHarmdcautitaiformblationsratapieafor tdpisal dpplicaticinipl the mouth
formul ati ons which are suitable for oral

adiiCeERasst PEeNgasy Peswias and moythwashes. A
therapeutically effective anount of a conpound of the
formula | depends on a nunber of factors, including,
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physi ol ogi cally functional derivative thereof can be

determ ned as the fraction of the effective anount of
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P%Hc%?nzgg)aosgs/fo ne?gmrtlcu%?e dusts or mists, which can be generated by
various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.

Pharmaceutical formulations adapted for vaginal administration can be
administered as pessaries, tampons, creams, gels, pastes, foams or spray

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-

tion is rendered isotonic with the blood of the recipient to be treated; and



per se. It can be assuned that simlar doses are
suitable for the treatnment of other conditions
i oned above. The invention furthernore relate
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formula | and/or pharmaceuti-&dldy usable salts and
stereoi soners thereof, including mxtures thereof in
all ratios, and at |east one further nedi canent
[ edi ent. The invention al so relates to a set
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psoria- sis, rheumatoid arthritis and the like). WO
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and sol vat es thereof“for the ) _
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ulti-
mately determined by the treating doctor or vet. However, an effective
amount of a compound according to the invention for the treatment of neo-
plastic growth, for example colon or breast carcinoma, is generally in the
range from 0.1 to 100 mg/kg of body weight of the recipient (mammal) per
day and particularly typically in the range from 1 to 10 mg/kg of body
weight per day. Thus, the actual amount per day for an adult mammal
weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the

fraction of the effective amount of the compound according to the invention



preparation of a nedicanent for the treatnent or
prevention of cancer. Preferred carcinomas for the
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and an effective amount of a further medicament active ingredient in dis-

solved or lyophilised form.

USE

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

sis, rheumatoid arthritis and the like).
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of ocul ar diseases, such as-difa betic retinopat hy and
age-i nduced nacular degeneration, are |likew se part

of the invention. The use for the treatnent or
prevention of inflammtory diseases, such as
rheumatoid arthritis, psoriasis, contact dermatitis
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treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.
Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can

be determined by the person skilled in the art without undue effort.
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The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.

The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable salts and stereoisomers thereof, including mix-
tures thereof in all ratios, for the preparation of a medicament for the
treatment of diseases in which the inhibition, regulation and/or modulation

of kinase signal transduction plays a role.

Preference is given here to Met kinase.
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adenocarcinoma, small-cell lung carcmomas pancreatic cancer, glioblas-
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Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-

kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The disclosed compounds of the formula | can be administered in combi-
nation with other known therapeutic agents, including anticancer agents.

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



exanpl e the anti-erbb2 antibody trastuzumab
[HerceptinTM and the anti- erbbl antibody cetuximb

[ farnesyl transferase inhibitors, tyr
Wolglg;ﬁ)éjglé&l nhibitors and serine/threonine ki nasegéjrﬁlﬁzoos/oogam

inhibitors, for exanple inhi3tors of the epidernal
gr ow h factor famly (for exanple EGFR famly
tyrosi ne ki nase inhibitors, such as

AT I BRI K e Ions et e oo

AZ(E&SSQ) N- ( 3- et hynyl phenyl )-6, 7-bi s
(2- met hoxyet hoxy) qui nazol i n-4-am ne (erlotinib,
OsSl-774) and

TSI ey S AT ool L

exampbe inviNdiin additieh tb h[&e c@h@fo@hdtcf(ﬂl@é ireatigh oydriventional
factor famly and for exanple inhibitors of t he

hew%a/y@ré’asmmapwfmemcgmnapy {Sun;faﬁhemﬁ)@wg@m%ay include

¢
K 3 ke 8r % o e hones bPot Ol eB8h R e ¢ e
ani)i - vaSamiipa(Dl|femﬂm‘emmnébpI@SflélDbm-ﬂmhi‘agflﬁPéQéntalﬁﬂdb@&MbE-

bevaci zumab [ Avasti nTM, conpounds such as those
di @ticpedherasl rpbyseth Bumedical AREPI6aRI Syshtaselkylating agents

RS R T

mhmmlatam chfcmoaremanmltmsluﬂmmn aled nitridbbreas) oargtinoétabolites
gri (33funct|o an |ostat|n
i%f a&%ﬁﬁ@%o'a aBvBKdies %lget éxﬂ.uﬁwaa'hand

anp ?@25@2‘*&2%%%@%{%’%@ %5%@%f8€‘i‘b°ﬁ%eﬁ%9f21%wsa and
Wgammmm) awiuoas 0 atBbiciicd ( mmhﬁthrawolme}s like
antctsense era ies, for exanple those whi

di FEEARERPlep Cmapaé?ré‘bf‘?'@t NAFHK, SR ‘Cé.'% ‘g'@")@'cm
Zﬁﬁﬁen@&n@@taacﬁ%n%ﬁ éﬁ@%thrémcler)) %%B%ltbﬁgr @)ﬁts (for

approaches, 1 ncludi'ng, for exa appr oache
r epleae@aeimcaod kaloats; ake vg@ne&ne miraﬁiastmakymd%me @@3 Vio-

abr%%r anltza B 9%9‘%%@?839/ 8; 3 Ft)é:lircég Eétg) Ogcér%gﬁa?%%mbltors (for

or

t hramim difp?gﬁétoxm%uﬁlkb afploRREeaMS tdhih did®rAgacrine,
deam nase thym di ne kinase or a bacteri al

nitepeiesanciriastecanantcamptotagginbant sell-tiffereniatingsagrnts (for
paetx'a%%leta?ll FERNGRINbR acid, 13-cis-retinoic acid and fenretinide);
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downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for

example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

tors of 5a-reductase, such as finasteride;



chenot herapy or radi ot herapy, such as nulti-drug
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ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
O8I1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (CI 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-
lar endothelial growth factor, (for example the anti-vascuiar 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
compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avp3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/02166,
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
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(viii)  gene therapy approaches, including, for example, approaches for

replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
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4 or granulocyte- macrophage colony stimulating factor, approaches for

decreasing T-cell anergy, approaches using transfected immune cells,

such as cytokine-transfected dendritic cells, approaches using cytokine-

transfected tumour cell lines, and approaches using anti-idiotypic anti-

bodies.

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

combined with the compounds of the formula |.

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin
chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine

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

SM-11355 (Sumitomo)
AP-5280 (Access)
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inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
lrinotecan (CPT-11) Diflomotecan (Beaufour-
7-ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet J-107088 (Merck & Co)
(TopoTarget) BNP-1350 (BioNumerik)

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

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

Antitumour Dactinomycin (Actinomycin Amonafide

antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin

Mitoxantron {Novantron)
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inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
synthase ZD-9331 (BTG) CoFactor™ (BioKeys)

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
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Internationat) Apaziquone (Spectrum
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Edotreotid (Novartis)
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701 (Gephal on) ethyltestosterone (Gephal
Diethylstilbestrol P-04 ( Novogen
Megestrol 2-Methoxyoestradiol (En-
Tamoxifen treMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Theratechnolo-  (Yeda)
gies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
(Pharmacyclics) Hypericin

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

inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Sci- PKC412 (Novartis)
ence) Phenoxodiol O
Canertjnib (Pfizer) Trastuzumab (Genentech)
Squalamine {Genaera) C225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SU6668 (Pharmacia) MDX-H210 (Medarex)

ZD4190 (AstraZeneca) 2C4 (Genentech)
ZD6474 (AstraZeneca) MDX-447 (Medarex)

Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (imClone)
GW2016 (GlaxoSmith-

Kline)

EKB-509 (Wyeth)
EKB-569 (Wyeth)

Various agents SR-27897 (CCK-A inhibi- BCX-1777 (PNP inhibitor,
tor, Sanofi-Synthelabo) BioCryst)

Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm) stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthe-
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tor, Progen)

Tesmilifen (histamine an-
tagonist, YM BioSciences)
Histamine (histamine H2
receptor agonist, Maxim)
Tiazofurin (IMPDH inhibi-

flornithin (GDC inhibitor,
ILEX Oncology)
Mincdronic acid
(osteoclast inhibitor,
Yamanouchi)
Indisulam (p53 stimulant,

tor, Ribapharm) Eisai)
Cilengitide (integrin an- Aplidin (PPT inhibitor,
tagonist, Merck KGaA) PharmaMar)

SR-31747 (IL-1 antagonist,
Sanofi-Synthelabo)
CCI-779 (mTOR kinase
inhibitor, Wyeth)

Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibitor,
Pfizer)

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

TLK-286 (glutathione-3
transferase inhibitor, Telik)
PT-100 (growth factor
agonist, Point Therapeu-
tics)

Midostaurin (PKC inhibitor,

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
Immunol™ (iriclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS
Biomedix)

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

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
(differentiator, NIH}

MX6 (apoptosis promoter,
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Platinum agents | Cisplatin Carboplatin
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Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex

Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine  Raltitrexed
6-Mercaptopurine Hydroxyurea

6-Thioguanine Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La
ldatrexate Roche)

Ethynyleytidine (Tatho )
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Antitumour
antibiotics

Dactinomycin {Actinomycin Amonafide

D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazole

Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
{Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
rubicin

Mitoxantron (Novantron)
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Cryptophycin 52 (Eli Lilly)
Vinflunine (Fabre)
Auristatin PE (Teikoku
Hormone)

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

Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ109892 (Asahi)
'DN-5109 (Indena)

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

CA-4 (OXiGENE)

Aromatase Aminoglutethimide Exemestan

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

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

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

Arglab:n (NuOncology
Labs)
lonafarnib (Schering-

Tipifarnib (Johnson &
Johnson)
Perillyi alcohol (DOR

Plough) BioPharma)
BAY-43-9006 (Bayer)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar

Tariquidar (Xenova)
MS-208 (Schering AG)

trihydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase
inhibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase

Neovastat (Aeterna

CMT -3 (CollaGenex)

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

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

antagonists

CDC-394 (Celgene)

Endothelin-A
receptor
antagonists

Atrasentan (Abbot)
ZD-4054 (AstraZeneca)

YM-598 (Yamanouchi)

Retinoic acid
receptor agonists

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

Alitretinoin (Ligand)

Immuno-
modulators

Interferon
Oncophage (Antigenics)
GMK (Progenics)

Dexosome therapy
(Anosys)
Pentrix (Australian Cancer
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agents

yamtiboeroonal( NewBiConiwgsited Bakirggeny

Ossiiegendas) 06- benzyl dliadnisene
Methylprednisolone

Ethynyloestradiol Prednisolone
chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone Goserelin

caproate Leuporelin
Medroxyprogesterone Bicalutamide
Testosterone Flutamide
Testosterone propionate  Octreotide
Fluoxymesterone Nilutamide
Methyltestosterone Mitotan
Diethylstilbestrol P-04 (Novogen)
Megestrol 2-Methoxyoestradiol
Tamoxifen (EntreMed)
Toremofin Arzoxifen (Eli Lilly)
Dexamethasone

Photodynamic
agents

Pd-Bacteriopheophorbid
(Yeda)
Lutetium-Texaphyrin
{Pharmacyclics)
Hypericin

Talaporfin {Light Sciences)
Theralux
(Theratechnologies)
Motexafin-Gadolinium
(Pharmacyclics)

Tyrosine kinase |

imatinib (Novartis) Kahalide F (PharmaMar)
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Various agents

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

BCX-1777 (PNP inhibitor,
BioCryst)

Ranpirnase (ribonuclease
stimulant, Alfacell}
Galarubicin (RNA
synthesis inhibitor, Dong-

Aventis) A)

CV-247 (COX-2 inhibitor,  Tirapazamine (reducing
vy Medical) agent, SRI International)
P54 (COX-2 inhibitor, N-Acetylcysteine (reducing
Phytopharmj} agent, Zambon)

R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

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

Indisulam (p53 stimulant,

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

G17DT immunogen
{gastrin inhibitor, Aphton)
Efaproxiral (oxygenator,
Allos Therapeutics)

P1-88 (heparanase
inhibitor, Progen)
Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)

Tiazofurin (IMPDH Eisai)
inhibitor, Ribapharm) Aplidin {PPT inhibitor,
Cilengitide (integrin PharmaMar)

antagonist, Merck KGaA)  Rituximab (CD20 antibody,




-51 Adenocar ci nona vacci ne Technol ogy)
JSF- 154 (Tragen) CTP-37 (AVI
vaccine (Intercell) JRX-2 (I muno-Rx)

WOBP YL &I6)

Synchrovax vacci nes (CTL M3\ g#rogeni cs)
Mel anoma vaccine (CTL CLL-Thera
GenVax

13-Alethin (Dovetail)
(Vasogen) 1 mruno) p21-RAS vacci ne
and Qestrogens Predni_sane

ant i hor nonal

(Biomra)

Bi oPhar ma) Cancer

Nor el i n

PEP- 005 (Peplin Biotech) BLP-25 (BiP6i#iurayes/009970

| uno)

Hor nonal
Conj ugat ed

oelst rogens Met hyl|SRedihy40Klbat antagomis,

Genentech)

Et

Ani nogl ut et hi m d4g

hynyl oest r adi ol

SanefirS\sdhelabor hl or ot rGamtuzeineab (CD33
COIdETEEhTOR kiedps ol i dmtibody, Wyeth Ayerst)

Hydr oxypr ogest er d

RehilsesreVe)

V@}dtR) capr oat @G@Wlﬁéidﬁ)mesns

Medr oxypr ogest er 'E‘?(ls%'hﬁé b@“‘vq'ﬁh.bT

ot :jb%ﬁlb ePharmagenems)

Fliutam de Test os onat e %
Fliuoxynest erone Ni t est ost 0

Dilet hyl sti | bestrd| F;:la Qg\/{\@@ﬂ;ﬂt Nég?lﬁhg%h ngo)
2-|Met hoxyoest r adi|qI€ elF é Ent r eMEdPCEHYTiding (yidine
Arjzoxifen (Eli Li &Fe 08 PREPY nWﬁ*'tStat)

Tal aporfin (Li ght

agents Theral ux (|YéddJK1 (plasminogen

activator inhibitor, Wilex)
PBI-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
agonist, Point
Therapeutics)
Midostaurin (PKC inhibitor,
Novartis)

Bryostatin-1 (PKC
stimuiant, GPC Biotech)
CDA-II (apoptosis
promoter, Everlife)
SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

éﬁ@nces) Pd- Bact er i Sphé8phdsaicama 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)

MX6 (apoptosis promoter,
MAXIA)

Apomine (apoptosis
promoter, ILEX Oncology)
Urocidin (apoptosis
promoter, Bioniche)
Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin {apoptosis
promoter, Pharmacia)

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

neous, consecutive or separate dispensing of the individual components of

the treatment. Combination products of this type employ the compounds

according to the invention.




(Ther at echnol ogi es) Lutetium Texaphyrin
Mot exaf i n- Gadol i ni um ( Pharmacyclics) Pharnmac clics

wdMeendzetgn Tyrosine kinase Imatinib (Novartis) 2b809970
F (PharmaMar WO 2009/ 083076 PCT/ EP2008/ 009970 -

i nhi bitors Lefl unom de( Sugen? pharm cEP- 701 ( Cephal on)
acia) CEP-751 (Cephalon) 2zZD1839 (AstraZeneca) M_N518
(MIlleniunm) Erlotinib (Oncogene PKC412 (Novartis)
ScipggeygPhenoxodi ol O Canertjnib (Pfizer) Trastuzunab
(CGenentech) Squal am ne (Genaera) C225 (1 nC one)

SU5416 (Pharmaci a) rhu-Mab (Genentech) SU6668

( Phiae ol )unidSX6Had Gortidd 4 dexdribetDhlDe dAshsledares ddsted by

ﬁﬁaea%’é%’%%fﬁebpg%%%‘”“ 6@59&%@)28&%;%5@”\'?%@@@.mbltory
B T
Vapeﬁqme@émtbe SEFSDTB@GIIE(CU@N%]A aBsed/Tof xBNiple, Dhanabal et
b obir 768 B AR Atk B by e B S
f’tR BREL@MG, Ahf;gng{gesa%mﬁs 4&10%%3% .;}%k ?ﬁ? i_,bz;’)?%rcg;,&_

Al'voci nhi bi tor
DoBg: 28Ve S, an#k)ron@‘e!t an7J.(MGa- Qanaﬁmhhﬁ;tt B2:413-427; Nicosia et

T LAPRARL . 656 BN

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, upstate, catalogue No.
14-526), Met kinase is expressed for the purposes of protein production in
insect cells (S8f21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged" recombinant human protein in a

baculovirus expression vector.

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
measured using radicactively labelled 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).

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

ylated substrate. This binding can be detected by chemiluminescence



vy Medical) agent, SRI International) P54 (COX-2
i nhibitor, N-Acetylcysteine (reducing Phytopharm

wo@gmsm%anbon) CapCel | TM ( CYP450 R- Fl ur bi pr of
(NF- kappaB stimulant, Bavarian Nordic) inhi bl‘f’ TIEP2008/00997U

Encore) GCS- 100 (gal 3 antago??st, 3CPA (NF- kappaB
d ycoCGenesys) inhibitor, Active Bi otech) GL7DT
i mrunogen Seocal citol (vitamin D (gastrin inhibitor,

(o B R oG Tl ARV et 2092, Bio-

antla@nnu_s)_t, PI - 88 (heparanase TransMl ecul ar)
i nhibitor, Progen) Eflornithin (ODC inhibitor,
Tesm lifen (histam ne |ILEX Oncol ogy) antagonist, YM

M F‘%@h?%it& F%&h?d g,ﬁiepﬁﬁ'?gggges) (osteocl ast i1 nhibitor,
Hi ' rranouchi%_ recept or agoni st,
NhihajteétrmamslLamd(méf%s\tvémﬁlls&imipllatz hﬁzrggﬁ_reim%téglmh'lt Perkin
idin i nhi bi tor
EEH%T fQ R' %f\'bpg%qqg g&%ﬂﬁntﬁn@f BriiRAse Igacten
N dg‘g%g aiﬁ%@éﬂ”%@*ﬁmﬁﬁfgg‘ﬁ% 'Upase and the

Gesmﬂ‘tatdapolyﬁalaeﬁlu-[i}mﬂ'hel PAGL TGEM: Ez]l),rmde |ﬁmed for 3 hrs at

B T vl el e s an

S ] tggéjﬁﬁﬁf%ﬁg%é%?%g@?*émtwn .

i nigirtminaded usmg:‘rﬁ@shof &AbaonM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pil of 0.9% NaC!
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument (Topcount NXT,
Perkin-Elmer).

The full value used is the inhibitor-free kinase reaction. This should be
approximately in the range 6000-9000 cpm. The pharmacological zero
value used is staurosporin in a final concentration of 0.1 mM. The inhibi-

tory values (IC50) are determined using the RS1_MTS program.

Kinase reaction conditions per well:

30 pl of assay buffer

10 pl of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 pCi of 33PJ—'\TP)
50 pl of Met kinase/substrate mixture in assay buffer;

(10 ng of enzymefwell, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

50 mM HEPES
3 mM magnesium chioride



Cel | Pat hways) Triacetyluridine (uridine AG 2037
(GART inhibitor, prodrug, Wellstat) Pfizer) SN 4071
sarconma agent, WK-UKL1l (plasm nogen Signature

WORIHES3ERce) activator inhibitor, WIex) PCT/EP2008/009970

TransM D- 107TM PBI - 1402 (PM¥$ssti mul ant, (i nmunot oxi n,
KS ProMetic LifeSciences) Bionedix) Bortezon b

(prot easone PCK-3145 (apoptosis inhibitor,

M Il ennj um pronoter, Procyon) SRL-172 (T-cell

sti mul ahtM [SOEBMY @5hevengdaiept osis SR Phar nm)

pr onot e Mibomanganese(¥pcligrideat hi one- S CHS- 828

( cyt ot okimdV alifertthreitolr @hEF)er ase i nhi bitor, Telik) Leo)
PT- 1000Ki g D6t (o baskousifyarstiurgthyticxids)i d agoni st
Point (differentiator, NIH) Therapeutics) MX6
(apoptosis pronoter, M dostaurin (PKC inhibitor,

MAXI A) rd | Apom ne (apoptosis Bryostatin-1 (PKC
pr onot e'r\s% L@ﬁg@gl ogy) stimulant, GPC Biotech)

Ur oci ddhmMdatpplesi i (EODA) | (apopt osi s pronoter,

Bi oni che) pronoter, Everlife) Ro-31-7453 (apoptosis
SDX- 101 (apoptosis pronoter, La Roche) pronoter,

Sal medi ¥ppk t oy poptosis Ceflatonin

(apopt osi z%ﬁ'rrlg%']girrﬂzgﬂé'?naci a) pronoter, Chenenex)
A conbi rdet kinese:rgpstatef, Qa1 Not yp&26abtduk ppbievedsped.h
the aid_af sjnmulta- neous, consecutive or separate
di%cﬁ'é(l’i%iggé ljff’ngvhe i ndi vi dual components of the

t reat ALSRRR1RALFHRNG PE chs i p | oy

t he co@rr%]glmds a@?opgl %gzggyt?]é S?%r\?émiﬁoh%%%?

2009/ 083076 PCT/ GP2008/ 009970

[n-vivo tests (Fig. 1/1)

Experimental procedure: Female Balb/C mice (breeder: Charles River

Wiga) were 5 weeks old on arrival. They were acclimatised to our keeping
conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 ul of
PBS (without Ca++ and Mg++). After 5 days, the animals were randomised
into 3 groups, so that each group of 9 mice had an average tumour volume
of 110 pl (range: 565 — 165). 100 pl of vehicle (0.25% methylcellulose/

100 mM acetate buffer, pH 5.5) were administered daily to the control
group, and 200 mg/kg of "A56" or "A91" dissolved in the vehicle (volume
likewise 100 plfanimal) 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.

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.



-54- ASSAYS The conpounds of the fornula | described

in the exanples were tested by the assays descri bed
woBlsdsz@gd were found to have kinase inhibi tor¥CT/rP2008/009970

activity. Other assays are known fromthe literatu

and coul d readily be performd- by the person skil I ed

in the art (see, for exanple, Dhanabal et al., Cancer

Res. 59:189-197; Xin et al., J. Biol. Chem

7 PRegiind chiions AT aiinilats p& i WelinE Wegeoopymescial
G mbussadosd (Shiff). J. Natl. Cancer Inst. 52:413-427,

Nicosia et al., In Vitro 18:538- 549). Measurenent of
Met kinase acti vi ty According to the manufacturer's

21y Yoo 4T RS2, LA SO o3 ot

production in insect cells (Sf21 S. frugiperda) and
uent affinity-chromatographic rificatiaon a
S?ﬁﬁ’@f Pl Sl 2k ttpsitr e B Rismtedh ke 11toe Splowing ex
g@é' %r{\}éﬁt EARGSRUP HESHE w t%l“& Kiape n@Eééé’ I Ythe
can e heasure usi ng vdri ous avai e neasure

sy;slﬂ ﬂi?ﬂadjubtiad mawaxessam tavaloes petxedh Q)arfaﬂmcliép(eﬁdir@ on
Bi onol ecu- | ar Screening,

1th§93°”3¥'?ﬁ’é'0ﬂ|9i§h% eat PradyFHotheomitwe Iﬁaxtrafste@h \H'éh gEy! ace-
t e@te 8’2 ARhIRGnRAH e S PRISAOL M gé;ﬁa%ate%f ti BF C% @h?ée is

pept | as substrat é is” measured using’radi
I aitrﬂd evtarﬁs'ﬁ@lllﬂrﬁﬁalfm’@amﬂsél?aﬁd?ﬁ)ed Iemdtﬁ'ne regiadsie mbunhed by

oo e Rk oG Ica & SRolie Bt CHPlal kAN o eles opceiica

thgélhgmarﬁf Dty HFREAELMIPahbIS1 r €sol ved fluorescence
resonance energy transfer (HTR FRET) and

f |Mesoepeethopehpl(BS)s at i fekerPpntimphooboigatienchin be
used as assay neth- ods

Bi onol ecul ar Scr eeni ng, F(f%gjastlgfnﬁgsnba&rﬂgpt) (M+H)

non-radi oactive ELI SA assgye®RiBe8m §ﬁ 508 +H
phospho-anti- bodi es (phosgﬁo ABS? yH S ﬁ)l(fM )

ph%B@hM%mtnmjnennlpye@mashemqjmmtmn ylegs sgectrometry)
t|_r|ate Thi s binding can be detected by
)um nescence WO 2009/ 083076 PCT/ EP2008/ 009970
- 55

Mass spectrometry (MS): El (electron impact ionisation) M”

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

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

HPLC methods:

HPLC/MS analyses

are carried out in a 3 p Silica-Rod column with a 210 second gradient from

20 to 100% water/acetonitrile/0.01% of triflucroacetic acid, at a flow rate of

2.2 mlfmin, and detection at 220 nm.



usi ng a second peroxi dase-conj ugated anti body (Ross et

al ., 2002, Bio- chem J.). Flashplate nethod (Mt

ki nase) The test plates used are 96-well Fl ashpl ateR
WORPUEIG6r e pl ates from Perkin Elmer (Cat. NoPCT/EP2008/009970

SMP200) . The conponents of tmg kinase reaction

descri bed bel ow are pipetted into the assay plate. The

Met kinase and the substrate poly Al a-d u-Lys-Tyr,

(pAGLT, 6:2:5:1), are incubated for 3 hrs at room

téiahéﬂmﬁuﬁsm_&actively | abel | ed 33P-ATP in the

presence and absence of test substances in a total

vol une of 100 pl. The reaction is term nated using

150cipmrefiCoffdIitAVREDRA m@lgth@n. After incubation for

a_further 30 mn at roomtenperature, the
supevwrateirr @l/Ere filtered off with suction, and the

SRR R e SRR R o "t ne bound

r aslbloant Bvadetonitils ar 0.1 eglof ®lioaceEansiddl a
scintillation neasuring instrunment (Topcount NXT,
PEPIAYEMEITMEY) . The full value used is the

i hiybi t oL f i nase reaction. This should be
ag%ﬁoxi qrr{ﬁ'tnépggli%?%g range 6000-9000 cpm The

phabmagoh P cdlogero value used is staurosporin in a
final concentration of 0.1 mM The inhibi- tory val ues
(1C50) are determ ned using the RS1_MIS program

Ki ' jhons per well: 30 pl of assay
b i e Mg B ce to be tested in assay buffer
with 10% of DMSO 10 pl of ATP (final concentration 1
pM col d, 0.35 pC of 33P-ATP) 50 pl of Mt

i Gelsers Ehsomalis RENBar@U A rassay buf fer: (10 ng of
AL dTHE ALrIATa0® ¥ BPES 3" tmgnesi um ohl o de WD
2009 &838. 18, > T10.BBZOBHOTHIM0 - 56

Solvent B: acetonitrile + 10% of solvent A

Gradient 8 min

0-1 min: 99:1 -> 99:1

1-7 min: 99:1 - 1:99

7-8 min: 1:99 -> 1:99

Retention time Rt in minutes [min].

Example 1

The preparation of 2-[3-(5-bromopyrimidin-2-yl}benzyl]-6-cyclopropyl-2H-
pyridazin-3-one ("A1") and 6-cyclopropyl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-
1H-pyrazol-4-yl|pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one ("A2") is carried out

analogously to the following scheme



woS9sh

3 pM sodi um ort hovanadate 3 nM manganese(l1) chloride

1 mMdithiothreitol (DTT) pH= 7.5 (to be set using
ydroxide) - Stop solution: 60 nmM Titygjipl

Il %@BQA) - 33P-ATP: Perkin-El ner; - Met Ki L§§)§?%°8’009970

Upstate, Cat. No. 14-526, Stddk-1 pg/10 pl; spec.

activity 954 Ung; Poly-Ala-@u-Lys-Tyr, 6: 2 : 5 : 1

Sigma Cat. No. P1152 1In-vivo tests (Fig. 1/1)

Experi mental procedure: Fenale Bal b/C mce (breeder:

Char | R vel® Wga) were 5 weeks old o rival . l{bel

wer | t mat f'o MtNHkeEA ng di s for 7 N‘j\

dayg¢. Each nobuse was subsequently injected S8t ane” e

ously in the pélvic area with 4 mllion TPR Met/ N H3T3

cell's in 100 pl fof PBS (w thout Ca++ apgpplii+)|, ALLEY

5 days, the aninmals were randonised into 3°gr upgékﬁgmoluene

that each groupYof 9 mice had an average tunou VOl Une?

of 110 pl (range: 55 - 165). 100 pl of vehigle (0.25%
met hyl cel lul o 00 nM acetate buffer, p ) were
adm ni stered dali to the control gr o

—~
ng/ kg of " or " A91" dissolved in the vehi cll\}s\é;\
(volume |ikew se 100 pl [ m ni st eréd "Br
daily to the treatnent grou '
gastric tube. After 9 days,
average vol - une of 1530 pl And the experinent was
term nated. Measurenent of ¥he tunour vg)l ume: The
l ength (L) and brgadbap(B) /were d using a c
Vernier calliper, ahd the/tunour vol um’a’%ﬁ\ﬁal c@!”a\g_%@
fromthe formula L x B x/B/2. W 2009/ 083 g
PCT/ EP2008/ 009970 -57 epi ng conditions: or 5
ani mal s per cage, feedifig wth comerci al rmusyr f ood

t he controls had an

(Sniff). The conpounds "Al18" and "A22" have a Cs,CO,/CH,CN
significant antitunoural action.

Z O
\N'N I

IIA1 "
Pd(PPh;),Cl,
"Suzucki" K,PO,
DME
P o
\N’N l N\ ||A2n
L)

1.1 A mixture of 16.6 g (180 mmol) of glyoxylic acid monohydrate and
50 ml (635 mmol) of cyclopropyl methyl ketone is heated at 120°C for two
hours with stirring. The reaction mixture is cooled to 40°C, and 70 ml of water

and 14 ml of 32% aqueous ammonia solution are added. This mixture is



woB@gsoater is added if necessary, the pHi

Above and below, all tenperatures are indicated in C
In the follow ng ex- anples, "conventional work-up"

; PCT/ER2008/009970
adjusted, if necessary, to values between 2 an g fg

depending on the constituti “‘#P of the end product, the
mxture is extracted with ethyl ace- tate or
di chl oromet hane, the phases are separ ated, the organic

phé‘)?t%dtéd ’tﬁ’r(eleeiﬁ’nt:?é’\ﬁi'i’[hF?l‘?(?iI %ﬁ?n?é’thgﬁ‘%r 37 g‘;ﬁggﬂ@%@ﬁ& hydrazin-

and the residue 1s pu

si v hy@@b(lcmmﬂemdct@d tormetm]iuleoaalplhaee &tfd thal medu@nis heated at
silica acet at e/ ret hanol 9:1. Mass

sl 51!1?‘59‘8??‘%/ hgl u%eéeaegg%mlrwfﬁ isefled o FRuRtemRsratire. The
F e(':f %ﬁe %rﬁﬁﬁ)@m@%ﬁ%ﬁwﬁ%ﬁ §§1I1ec§ Wltﬂ%é’[@?ﬁﬁaﬁned in

|on|s |on (atrms]o eric press

c headuea B-tysid s apyladH-pyrdszinspent me rmﬁowbess(dk&iﬁ&lsl\/ﬁﬁ 137.
spectronmetry (MS): El (electron inpact ionisation) Mt
FAB (fast atom bonbardnent) (MtH)+ ESI (el ectrospray

I onpsat | A”bIUtMKIYF B 18AE. ol BISBaRM ‘éanE '|'ne1 5 I of water

chem cal ionisation -~ mass spectronetry)
neiiasigied torPsautis et yeder aitrogear of 4217 gut. 50nrnal)3>f|c5 bromo 2-
Slllca Rod,. col rad| ent, fr

SN B e elEng, TR Tie X MerTon 6 B0%; ahd 34.7 g

S AT s g 20

andl %e@l)(mfe% “oiroyyrasihyhe n@eboodnic lncRPhSR: | alethanahare

T

of Thé tdddtiohaaxeireds asbkd t&radireeperaiuie, filtered and partitioned
between water and tert-butyl methyl ether. The organic phase is dried over
sodium sulfate and concentrated to a volume of 1 |. The precipitate formed is
filtered off with suction and washed with toluene: [3-(5-bromopyrimidin-2-yl)-

phenylimethanol as colourless crystals; ES| 265,267

1.3 A solution, kept under nitrogen, of 2.23 g (8.41 mmol) of [3-(5-bromo-
pyrimidin-2-yl)phenyllmethanol, 1.49 g {(10.9 mmol) of 6-cyclopropyl-2H-pyri-
dazin-3-one and 3.34 g (12.6 mmol) of triphenylphosphine in 80 ml of THF is
cooled in an ice bath, and 2.61 ml! (12.6 mmol) of diisopropy! azodicarboxy-
late (DIAD) are slowly added dropwise. The reaction mixture is stirred at
room temperature for 2 hours and evaporated. The residue is chromatogra-
phed on a silica-gel column with dichloromethane/methanol as eluent. The
proeduct-containing fractions are combined, evaporated and recrystallised
from isopropanol: 2-[3-(5-bromopyrimidin-2-yl)benzyl]-6-cyclopropyl-2H-pyri-
dazin-3-one ("A1") as colourless crystals; ESI 383, 385;

"H-NMR (DMSO-dg): 3 [ppm] 0.80 (m, 2H), 0.93 (m, 2H), 1.96 (m, 1H), 5.26
(s,2H),6.91(d, J=9.5Hz, 1H), 7.29 (d, J = 9.5 Hz, 1H), 7.46 (dt, J;1 =
7.5Hz,J,=1Hz, 1H), 751 (t, J = 7.5 Hz, 1H), 8.27 (df, Jy =75 Hz, J; =



0-4 mn: 99:1 ->1:99 4-5mn: 1:99 - 1:99 HPLC
anal yses (Method B) Col um: Chronolith RP18e 100*3 mm

woRbewst@ke: 4 m/mn Solvent A- H20 + 0. 05% of ‘
Sol vent B: acetonitrile + 10% of solvent A GP%QOS@OW)?U

mno-1nmin 99:1 ->99:1 & min 99:1- 1:99 7-8
mn: 1:99 -> 1:99 Retention tine RR in mnutes [mn].
Exanple 1 The preparation of

2- r rj mdhhp- I hJ\- 6-cycl opropyl - 2H
oot PRI TR i A0k
6-cycl opropyl -2-(3-{5-[1-(2-pyrrolidin-1-ylethyl) 1

el A48 P9 \aerY smobal N2 eogsitr rioidne meroauiprige and
?H@O@+Mﬁ%@@§§k§%§ﬁ%ﬁﬁﬁa@%%%§ t?\lggsq%tlg)rﬁ&t 858 g
Pd@RrhBYoiNep pibaicoFt RyaERRY-4-blovamste On 86 riilof\adstonitrile, and the
' 's'\tljsﬁgng%oln f%?meé) IsC Istirrgdpgf?’ {o%ln'%A l’[Deanlperauture for 18 hours. The reaction
mixture is filtered, and the residue is washed with acetonitrile. The filtrate is
evaporated, and the residue is partitioned between saturated sodium chio-
ride solution and ethyl acetate. The organic phase is dried over sodium sui-
fate and evaporated: 10.9 g of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5 5-tetra-
methyl-1,3,2-dioxaborolan-2-yi)-1H-pyrazole as yellow oil; ESI 292.

1.5 425 mg (2.0 mmol) of tripotassium phosphate trihydrate and 56.2 mg
(0.08 mmol) of bis(triphenylphosphine)pailadium chloride are added to a
solution, kept under nitrogen, of 394 mg (1.00 mmol) of 2-[3-(5-bromo-
pyrimidin-2-yl)benzyl)-6-cyclopropyl-2H-pyridazin-3-one and 337 mg

(1.10 mmol) of 1-(2-pyrrolidin-1-ylethyl)-4-(4,4,5 5-tetramethyl-1,3,2-dioxa-
borolan-2-yl)-1H-pyrazote in 10 ml of 1,2-dimethoxyethane, and the mixture
is stirred at 80°C for 18 hours. The reaction mixture is filtered through kiesel-
guhr and washed with dichloromethane. The filtrate is evaporated, and the
residue is chromatographed on a silica-gel column with dichloromethane/-
methanol as eluent: 6-cyclopropyl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyra-
zol-4-yllpyrimidin-2-yl}benzyl)-2H-pyridazin-3-one ("A2"} as colourless oil;
ESI 468;

"H-NMR (DMSO-dg): & [ppm} 0.82 (m, 2H), 0.95 (m, 2H), 1.68 (m, 4H), 1.98
(m, 1H), 2.51 (m, 4H), 2.88 (t, J = 6.8 Hz, 2H), 4.28 {t, J = 6.8 Hz, 2H), 5.28
(s, 2H), 6.93 (d, J = 9.5 Hz, 1H), 7.31 (d, J = 9.5 Hz, 1H), 7.42 (d, J = 7.5 Hz,
TH), 7.50 (t, J = 7.5 Hz, 1H), 8.11 (s, 1H), 8.31 (d, J = 7.5 Hz, 1H), 8.33 (bs,
1H), 8.45 (s, 1H), 9.14 (s, 2H).

The following compounds are obtained analogously



O LNH C-~-NH5 N CS2CC3/CH3CN NNO\ M el NBr +0
BLN. . _\, “"Al" N N Pd(PPh3)2Cl12 "Suzucki" K3PO4 DME

wol(zggédgs(g%l_ N"A2" NI NN~ 9 1.1 A mxture 9&6;[22?0(?]8/%09970

nmmol ) of gl yoxylic acid nonohydrate and
(535 mmol ) of cycl opropyl rre‘[@?y’r ketone is heated at
120C for two hours with stirring. The reaction
m xture is cooled to 40C, and 70 ml of water and 14

m xt urS or e R R0 A2 BBt B uBe Y b
expyranidéd 2tyibeszyl)-TespyiddzirdBadHeor omet hane. 8.7 m

(179 mol ) of hydrazin- ium hydroxi de are added to the
aqueous phase, and the m xture is heated at refl ux

for one,hour. The reaction mxture is cooled to room
t enper re..Jhe precipitate forrrem filtered off
W th sucti n,\ shed vvit_h WatN(i/a“nwoed in vacuo:

6- cycl opr opy| - pyr gaz -one as | ourl ess
crystals; E ] solution of 318 g (3.00 mmol)
of sodi um cakrh [ e~ RQ-1.5 | of water is added to a
sol ution, kept der nitrogen, of 427 g (1.50 nol) of
5-brono-2- iodopyfimdine in 1.5 1 of toluepgaqanlky .
m xture is warned to 80C, and 34.7 ¢ (SOIJE%%%E$§484
tetraki s(tri phenyl phosphi ne) pal | adi um and a sol uti on

of 228 g (1.50 nol) of
3- (hydr oxynet hyl ) benzeneboronic acid in 3 1 of ethanol

are  g-cyclobutyl-2-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-ylJpyrimidin-

2-yl}benzyl)-2H-pyridazin-3-one

NI N = N
kt N
s

"H-NMR (ds-DMSO): & [ppm] 1.67 (m, 4H), 1.83 (m, 1H), 1.97 (m, 1H),
2.21 (m, 4H), 2.49 (m, 4H), 2.87 (t, J = 6.8 Hz, 2H), 3.50 (quintet, J = 8.5 Hz,
1H), 4.26 (t, J = 6.8 Hz, 2H), 5.32 (s, 2H), 6.96 (d, J = 9.5 Hz, 1H), 7.43 (d,
J=7.5Hz, 1H), 7.45 (d, J = 9.5 Hz, 1H), 7.50 (t, J = 7.5 Hz, 1H), 8.10 (s,
1H), 8.30 (d, J = 7.5 Hz, 1H), 8.36 (bs, 1H), 8.44 (s, 1H), 9.12 (s, 2H).

('A15";

Example 2

The preparation of 8-cyclopropyl-2-[3-(5-methylpyrimidin-2-yl)benzyl}-2H-

pyridazin-3-one ("A4") is carried out analogously to the following scheme



added. The reaction m xture is subsequently heated at
reflux for 18 hours. The reaction m xture is cool ed
t tenperature, filtered and partitioned

wov%goggdr%?%d tert-butyl methyl ether. The organi ECE’%@%””
is dried over sodium sulfatédand concentrated to a
volume of 1 I. The precipitate fornmed is filtered off
with suction and washed with tol uene:
[ 3-(5-brgnopyrimdin-2-yl)- phenyl]nethanol as
col ourl crystals; ESI 265, 267. 1 3 A solutio kept

bﬁmny|]m§%6§°1 W—(‘lgg % N:l\

I
6- cycl opropy?4 2H pyri- dazin-3-one and 3.34 9©(12. 6N =
mol ) of triphenyl phosphine in 80 m of THE is cool ed
in an ice bath, and 2.61 m (12.6 mmol ) of dii sopropyl

azodi car boxy- | ate (DIAD) are slaowly added dropw se.
The reaction mxture is stlr%eig\tf roomtenperature
gel

for 2 hours and eyapor at ed &% due i s
chr or’d ra- E)he a SI|IC - col um \thN
di ch1—oro1=r€th as eluent. _The

product - cont ai ni ng frpacj/ ons are conbi ned, evapor at ed"
and recrystallised from i sopirépdi®l :
2-[3-(5-bronmopyrim din-2-yl)benzyl]-6-cycl opr@‘ﬂyl 2Hp
yri- dazin-3-one ("Al') as colourless crystals; ESI
383, 385; "H-NWR (DVBO-d6): 6 [ppm 0.80 (m 2H), 0.93

(ra.12H) ,1.31 96 ((I mo rfhrﬁrd)l) oﬁS%@woKWnetBé&mleﬁn Shd(To4 Jnl—
= 9.5 Hz 7.46 (dt, Ji =

9.5 Hz, 1
7.(4%?1@53 of @ 3}% S@fuﬂpn of sggiyrg etmmlezmaﬂs@anpl pye added to

P TN 068 3 ® [0t ¥ i SE 3 Aimjdovigengoate

1 ddetate.if AN oRiethdndd, drid thegresBhiartt soimtion iefstirred at 50°C for
é% chl o %et hyl%%yrrol i di ne hydrochl oride and 42.4 8
(1 hasH ) §rreasliy] iere Bsvaperaled inyaed. @hdawater is added.
S ( n
Of it bféé’sl 4%)@ e is fﬂt%ré’tl Eﬁ%?h SlctRin’ %@h%ﬁ wit \gatteﬁ gnd

pyrazo oronate in acetoni tri
s udEehisi vacubonmeily! |35(%me|trnyé;dyra‘mdrreﬁml)1benpeatataﬂ eolborless
18 hougs 'Il'%ggheactlon mxture is filtered, and the
r SIYRHGS B ed with acetonitrile. The filtrate is
evaporated, and the residue is partitioned between
saturated sodiumchlo- ride solution and et hyl
aceRat e.60Thmggbgtihimmghabpowderid ealcioirechlsndé ane sdtled to a
fate and. ev

R PBF DI AU Do B S| sediue Borphygide in 20 mi of THF
"Bértw{hehn&t@re% QNARAR rédmAeitiperdtuft R P8 PloBrdis ¥6lutiew of

OITfl’51 rEnZI (3. 29 mmol) of methyl 3-(5-methylpyrimidin-2-yl)benzoate in 10 ml of
THF is added dropwise to this suspension with stirring, and the mixture is
stirred at room temperature for 18 hours. 10 mi of 1 N NaOH, water and di-
chloromethane are added to the reaction mixture, which is then filtered. The
organic phase of the filtrate is separated off, dried over sodium sulfate and
evaporated. The residue is chromatographed on a silica-gel column with di-
chloromethane/methanol as eluent: [3-(5-methylpyrimidin-2-yl)phenyl]-

methanol as colourless solid; ESI 201.



1.5 425 nmg (2.0 mml ) of tripotassi um phosphate
trihydrate and 56.2 ng (0.08 nmol) of

' l.phenyl phosphi ne) pal | adi um chl ori de are,add .
WO%@%%d'i?l on, kept under nitrogen, of 394 ny (&e’ggﬁﬂm&/ﬁ’og)m
mml ) of 2- [ 3- (5- br ono- -64 -

pyri m di n-2-yl)benzyl]-6-cycl opropyl - 2H pyri dazi n- 3-on
eand 337 nmg (1.10 mol ) of

r thyl -1, 3,
2 it o Tk PaTe YT Y i iroRicsbRRTEE Bhe duddd drop-
1, \lisditoet st 58681 rag 40 BoemAm ot off @cyd:l@pﬁ:?)!ymﬁobﬁtdazm -3-
80C for 18 hours. The reaction mxture is filtered

t Irﬁrlﬁ,lgliﬁ)OWGS(@Im o) efd-(rersrthymvrinmdin-24yl)phenyirathenol and

chr ki ,ngt @r apﬂ'{el'ﬁoﬁﬁﬁﬁ%ggh/@goggﬁm% dﬁ &anafl flﬁ& 53 the resultant

dlwmmrmmm@ﬂedt robBt ledirafife €U hours. The reaction mixture is
6-cycl opropyl -2-(3-{5-[1-(2-pyrrolidin-1 -ylethyl)-1
H§¥apgrated in vacuo, and the residue’is chromatographed on a silica-gel col-

z
Sy B PR R R R ot
b ;iwmﬂ:l|rQ2&Ebéﬁzyl]22%py®|d951néimonél'dmtl 1.ae&oldariedd)solid; 881 319.
(m 1 H, 2.51 (m 4H), 2.88 (t, 6.8 Hz, 2H), 4.28
(t, J = 6.8 Hz, 2H), 5.28 (s, 2H) 6.93 (d, J = 9.5
7.31(d, J =9.5H, 1 H, 7.42(d, J =7.5
M?SOU J=7.5H, 1H, 811 (s, 1 H,
831(d J=7.5H, 1H, 833 (bs, 1H)), 8.45 (s, 1

14 (s, 2 The foll ow npounds. ar e obtai ne
anHT%BEﬁP@r@'“W S‘:'QBWGZF{Q‘I{%#’Z@B%V'@UQ’QYW H-pypazol- % -yI)-

Q
H%?@gg{?&%?%ﬁ}gﬂ{@ﬂr@a&% BHENA 59 1¢e et anhiogously to
pythelfmltbmngsxzhkbmzyl) 2H pyridazin-3-one N \ N ON.
ONN ("A3"), ESI 484
6-cycl obutyl - 2- (3-{5- [1 (2-pyrrolidin-1-ylethyl)-1
H pyrazol -4-yl ] pyrimdin- 2-yl}benzyl)-2
H pyri dazi n-3-one N Na



ONNNo ~\N("A15"); 1HN
(m 4H), 1.83 (m 1 H), 1.97
4H), 2.87 (t, J = 6.
WO?@R’%@%’%@ 1H, 2.26 (t, J = 6.
2H), 6.96 (d, J = 9.5 Hz, 1-85- 7.
H, 7.45 (d, J = 9.5 Hz, 1H), 7.5 (
=7
(

VR (d5-DMSO): 8 [ppnm 1.67
(m 1H, 221 (m 4H),

3 50 égg/gp{o@%mowu

’d,J’=75Hzl
,J:75Hzl
H. 8.10 (s, 1 H), 830( He | 8. 36

J
8. 44 (s, 2

(bs, 1 : Exanple 2 The
preparg@ti cycl opropyl (5 rret hyI pyr| m d

i n-2- \&bs yr| dazi oﬁe ( Ad™) rr| ed
out\/anal ogousl y t foFI o

i
N ONH -, ON OCa(§H4)2VXNNH NHD ) 8

PCT/ EP2008/ 009970 N

~IN~I /\ N PPh3/DIAD "A4" 2.1 1.31 n (110mm|)of
3- et hoxynet hacrol ei n and |2.FyfprH,),€111. 0 Mol ) of a 30%
sol ution of sodi um et hoxi dep< 20) mat anol are added to
a suspension of 2.41 g (10.#@mol) of nethyl

3-car bam m doyl benzoate acetate in 40 m of nethanol,
and the re utlonls stirred at 50C for 18
hours. Thelye ct| fure is evaporated in vacuo,

and wa i d"added: e\reC|p|tateforrred IS
filtered off with suctNoO er and
HCl/dioxane
eveV
=~ ,N N
N | ~ 1|A5rr
N_.=
NH
~—-.N’

3.1 637 mg (3.0 mmol) of tripotassium phosphate trihydrate and 84.2 mg
(0.12 mmol) of bis(triphenylphosphine)palladium chloride are added to a
solution, kept under nitrogen, of 599 mg (1.50 mmol) of 2-[3-(5-bromopyrimi-
din-2-yl}benzyl]-6-cyclopropyl-2H-pyridazin-3-one and 623 mg (1.65 mmol) of
tert-butyl 4-{4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-y)pyrazol-1-yl}-
piperidine-1-carboxylate (prepared as described in WO 2007/066187) in

15 ml of 1,2-dimethoxyethane, and the mixture is stirred at 80°C for 18
hours. The reaction mixture is filtered through kieselguhr and washed with
dichloromethane. The filtrate is washed with water. The organic phase is
dried over sodium sulfate and evaporated. The residue is chromatographed
on a silica-gel column with dichloromethane/methanol as eluent: tert-butyl
4-(4-{2-[3-(3-cyclopropyl-6-oxo-6H-pyridazin-1-yimethyl}phenyl]pyrimidin-5-



dried in vacuo: nethyl
3-(5-net hyl pyrimdin-2-yl)benzoate as col ourl ess

ES| 229. 2.2 600 ny (5.41 mol) of poude
WOSB%@%@&?CN oride are added to a suspension o W@B"'“ﬂf{““”m

(10. 6 nmmol ) of sodi um borohydiGde in 20 m of THF,
and the mxture is stirred at roomtenperature for 1.5
hours. A solution of 751 ng (3.29 mmol) of nethyl

3- yl i m din-2-yl)benzoate in 10 M of THE
T TP S DR soA bERERG: Sh ol KSR G Vingos il ES
thgsqn xture is stirred at roomtenperature for 18

hours. 10 M of 1 N NaOH water and di- chl oronet hane
are added to the reactlon m xture, which is then

L 4 e G 05 ek & .24 o o
e"t@ﬁ%ﬂ?ieﬂ(z; '{Fil{fs (@%ﬂf&gﬁrdp% Sfo%U@qQﬂfhaQﬁﬁdl Phnthyhpheny]-

silica-gel colum wt | or omet’ hane/ net han
el Ryswtiding @y(}gymphymﬁpmaﬁdmeai Taybptaiayh b-mhef 4AhDCI in

asé#%i%grl soJ {Ur%ASE%aéO%%?é@gpszO%/ 083 76)Tl‘@freact|on i

dit, ssa@r@mploréteaz Qﬁ’d w&ozﬁdw&r@nﬁﬁﬁaﬁ@gﬁé sefRBtedd SBuinO

a solution of 68.1 rTg( 0 mol)

6- m@dcmwmwnataﬁ@wtlomnaaremct;iedommceﬁsmelwgme oBgamnpihpse is

BB B0 e s PR S el 4 o Pl s e
artﬂyétbmsé@ﬂ?ﬂdrﬁ at-buBP hidth@rethér: Stdyclitofi-a-PRB-(1-piperidin-4-
tenperature for 18 hours. The reaction mxture is

ewd bH-ayrego-fryharinidingdy toeszy&2Htngridazin-3-one ("A5") as col-

I I | - th
%Lﬁ@%%?p@ﬁﬁ%eéﬁﬁééﬁaﬁa o Suens: UM
6- ENNW(IMSO%@I%-[(JFHHE@BWW 2H), 0.94 (m, 2H) 1.80 (m, 2H), 1.99
pyrimdin-2 ridazin

D b cHe 3 s, 2. 848 oy 3/5(3%}6%1B|)T5}87ﬁ$e%|é;§t9%m

gppipcé/ ?Q_F@f’?)f’.‘:ao falP=los b RSy d! @; §7 51z, 1H), 7.49 (1,

pyh= mEdle 2HY, §.berdzy1H), BBy, iJkazi s H2; oHE & 3333, 118), 8.48 (s,
g éj% al ogously to the follow ng scheme WO
20 f T/ EP2008/ 009970 -65- o/ ~NN N B

The compound
B-methyl-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-2-yl]benzyl}-
2H-pyridazin-3-one

("A6"), ESI 428

is obtained analogously.



N N .16
Wolz?qgw%gte and 84.2 ng (0.12 mmol) of

O NO Br rN-CNd N Pd(PPh3)2C 2 K3PO4 DME O~N.N
NN i NON/ CN~ OX N HC/dioxane N O~ N NI AY
37 ng (3.0 mol ) of tripotassium ‘Qhos
CT/E 2008/009970
bi s(tri phenyl phosphi ne) pal | adi7uim chl ori de are added to
a solution, kept under nitrogen, of 599 ng (1.50
mml) of 2-[3-(5-bronopyrim -

!g Zﬁ ngnzyI ]-6-cycl opropyl - 2H pyri dazi n- 3- one and
65 mol) of tert-butyl 4-[4-(4,4, 5,
5 tetramethyl -1, 3,2-d ioxaborolan-2-yl)pyrazol-1-yl]-

pi peri di ne- 1- carboxyl ate (prepared as described in WO
200w papmdation aof 8-8yabpofpyl-2Z3dbrmaetiykit &, Jha:txadlaaodsmh)@enzyl

ure S 80C f . The reactio
miﬁ lwad?%mﬂt pp@?w‘i m%rgﬁg »a%gaﬁ’ésaﬁpslaﬁa Hmigliawing seheme
di chl oronet hane. The filtrate is washed with water.
The organic phase is dried over sodiumsulfate and

evapor at ed The res due is chromatographe R 3

silic coI d| chl or G#ePhane/ ne he}\pol N

eI ue Nerte but y H—
{i\l [ 3-(3-cycl oprowy oxdlMﬂ—l- pyridazi n-1-yl mstNhy

I )phenyl ]pyrimid i n-5 WD 2009/ 083076 "AT"

PCT/ EP2008/ 009970

169 mg (1.0 mmol) of caesium carbonate are added to a solution of 68.1 mg
(0.50 mol) of 6-cyclopropyl-2H-pyridazin-3-one and 126.5 mg (0.50 mmol) of
3-(3-bromomethylphenyl)-5-methyl-1,2 4-oxadiazole (prepared as described
by W. W. K. R. Mederski et al., Tetrahedron 55, 1999, 12757-12770) in 1 ml
of dimethylformamide (DMF), and the suspension formed is stirred at room
temperature for 18 hours. Water and tert-butyl methy! ether are added to the
reaction mixture. The organic phase is separated off, dried over sodium sul-
fate and evaporated. The residue is chromatographed on a silica-gel column
with dichloromethane/methanol as eluent: 6-cyclopropyl-2-[3-(5-methyl-1,2,4-
oxadiazol-3-yh)benzyl]-2H-pyridazin-3-one ("A7") as colourless crystals; ES|
309.

Example 5§

The preparation of 6-cyclopropyl-2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one ("A8"}) is carried out analogously to the fol-

lowing scheme



-66 yl }pyrazol -1-yl ) pi peri di ne-1-carboxyl ate as
yell owi sh high-viscosity oil; ESI 554. 3.2 2 m of
are added to a suspension of 692 ny
‘Nogﬁ% g% tert-butyl 4-(4-{2-[3-(3- cyclopropyﬁ}ggéwowgwqm
H pyri dazi n- 1- yl nmet hyl ) phenyl6B--
pyri m di n-5-yl } pyrazol - 1-yl ) pi peri di ne- 1-car boxyl ate
in5mM of 4 NHOJ in dioxane, and the mxture is
heated at 80C for 5 mnutes. The reaction mx- ture is
evapor d, an di chl @ et hane d satu ed
sodbU dr ogg\'nq(lﬁ@ar’bonat @030 @ OJNHAr € ﬁgded* X
succdssi veFy. Tpgoorganlc Phase s sepasat ed of f, rwgfﬂ
dried over sodi/lifisul fate and evapst at ed. The residue
Is re- crystallised fromtert-butyl nethyl et her
6-cycl opropyl -2-{3-[ 5-(1- piperidin 4- vyl -

H-p razol 4-yl) pyri m din- yI]benzyI} 2H-yr|da2|n30
A as\:ﬁi\%rl ess qﬁr,yghgﬁ\l, ZEPSI @" NlHlj NVR

(DIVEWB) i B 1\&?
(m "%, 1.99 (m W Z@QOMBOHZFD 3. 05 (W 2Hp,
4.23 (m 1 H), 527 (s, 2H), 6.92 (d, J = 9.5 Hz, 1
H, 7.30 (d, J = 9.5 Hz, 1 H), 7.41 (d, J = 7.5 Hz, 1
H), 7. 49 ;7 J =7.5H, 1 H, 810 (s, 1 H, 8.30 (d,
J :jN@H%J Pl«H), 8.33 (bs, 1 H, 8.48 (s, 1 H, 9.14
(s, 2H) he conpound

6- net h N{SF.[S (b

i djn-4- yl 1 H,SO,
H pyr azol 4-yI*) pyri M di n- N;;IL] benzyl}- _~, HO
2H-pyri.dazin-3-one N N\ N NKD\I/O Nigd N (8A6") N\%l
428 " i'$°0bt ai ned anal ogousl y. wo'!2009/ 083076
PCT/ EP2008/ 009970 -67- Exanple 4 The preparation of
6-cycl opropyl -2-[3-(5-nmet hyl -1, 2, 4- oxadi azol - 3 yl ) benz

y| eoRH pyri d _3-one (A7 T8 carried
anal ogousl yo.t fol'lowi ng schene 0 N

I o
.80 o N PPh,/DIAD o N\,;L P
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THE

51 1382 g (10.0 mol) of potassium carbonate are added in portions with
stirring to a suspension, held at 30°C, of 500 g (3.40 mol) of 3-cyanobenzoic
acid in 8 | of methanol. 695 g (10.0 mol) of hydroxylammonium chloride are
subsequently added in small portions at an internal temperature of 40 fo
45°C. The reaction mixture is then heated at the boil for 15 hours. The reac-
tion mixture is evaporated in vacuo, dissolved 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 colouriess crystals; ESI 181.



NH + Br NNNNNO DV NO "AT 169 mg (1.0 mol)
of caesi um carbonate are added to a sol uti on of 68 1

0.50 nol) of 6-cycl opropyl - 2H pyri dazi n- 3- and
wong)gmg 0;1[% (0.50 nmmol) of 3-(3-bronomethyl p SCTEP2008/009970

henyl ) - 5- net hyl - 1, 2, 4- oxadi af8l-e (prepared as
described by W W K. R Mederski et al., Tetrahedron
55, 1999, 12757-12770) in 1 m of dinmethylformam de

( )er at ngéitgg‘% 85%%335% {ﬂﬂ)md%@hitéﬁxglggf a}m%ﬁw benzoic
etaﬂ% ﬁ@nﬁﬁ@'@%&lg of P?etl ﬁg%:lrfb‘é AP YBRacdt a& G8@RLSted at a
a of f, dri at e

phase is separate over sodiums
artdrrmmaﬁur@bédﬂ 8"[31 &rr@bhdum. The chactioat wgtanghie dootedato 6°C

SRk oG Siigpurhd -S4 he % BEOIE ' PR, Alered of
owm %alm’%aa/& W%%riééf ereﬂ%l?hrP%'téjra?h%és@U@ id re%Tys)tamed from

colourl'ess crysta
preibamcaiiwater o’i (5-methyl-1,2,4-oxadiazol-3- yl)benzmc aCId as colourless

pro y di met hyl am nopropoxy) pyrim di
ﬁ %?%C{Z&%lﬁé%am n-3-one ("A8") is carried

out anal ogously to the fol- | ow ng scheme WO
2009/ 083076 PCT/ EP2008/ 009970 -68 / [/ | NH20H X HC
/| A320 HBE ml (W47 Honpl) lddconsigiziraten sifariplacitcand apldecpto a sus-

0 %T@I%@%@&f@gﬁ\mﬁl(ﬁ? oiR%?g ¥nel\ﬂ1yl \Zti\l xac]L azol% yrgen%mc
acid in 150 ml 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 prod-
uct is filtered off with suction and washed well with water: methyl 3-(5-methyl-

1,2,4-oxadiazol-3-yl)benzoate as colourless crystals; ES| 219.

54 150 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 methy! 3-(5-methyl-
1,2,4-oxadiazol-3-yl)benzoate in 3 | of methanol, and the mixture is hydro-
genated at room temperature and atmospheric pressure for 18 hours. 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 acetate as col-

ourless crystals; ESI 179.

5.5 2.2 t of a freshly prepared 1.5 M sodium methoxide solution are
added dropwise with stirring to a suspension of 259 g (1.08 mol) of 3-
methoxycarbonylbenzamidinium acetate and 528 g (1.08 mol) of ({2-di-
methylamino-1-[dimethylimmoniomethyl]vinylamino}methylene)dimethyl-
ammonium dihexafluorophosphate (prepared as described by C. B. Dousson
et al., Synthesis 2005, 1817) in 1 | of methanol. The reaction mixture is then
warmed to 60°C over the course of 40 min and held at this temperature for

30 min. The reaction mixture is then cooled to room temperature, diluted with
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g (10.0 nol) of potassium carffonate are added in
portions with stirring to a suspension, held at 30C,
of 500 g (3.40 nol) of 3-cyanobenzoic acid in 8 | of
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mxture is then heated at the boil for 15 hours. The
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suctl on, washed with water and dried i n vacuo:
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diluted with water and filtered with suction. The residue is washed with water
and dried in vacuo: 3-(5-hydroxypyrimidin-2-yl\benzoic acid as brownish
crystals; ESI 217.

57 32.7 ml (445 mmol) of thiony! chloride are added to a suspension of
88.0 g (366 mmol) of 3-(5-hydroxypyrimidin-2-yhbenzoic acid in 1.4 | of
methanol, and the mixture is heated at 80°C for 2 hours. 20 mi (276 mmol) of
thionyl chloride and a further 10 ml (138 mmol) of thionyl chloride are then
added. After each addition, the reaction mixture is stirred at 80°C for 2 hours.
The reaction mixture is concentrated to a volume of approx. 300 ml in vacuo,
and the precipitate formed is filtered off and dried in vacuo: methyi 3-(5-
hydroxypyrimidin-2-yl)benzoate as brownish crystals; ESI 231.

5.8 A solution, kept under nitrogen, of 6.1 g {26.5 mmol) of methyl (5-
hydroxypyrimidin-2-yl)benzoate, 10.5 g (39.8 mmol} of triphenylphosphine
and 4.76 ml (39.8 mmol) of 3-(dimethylamino)-1-propanol in 200 ml of THF is
cooled in an ice bath, and 8.21 m! (39.8 mmol) of diisopropyl azodicarboxyl-
ate are slowly added dropwise with stirring. After the reaction mixture has
been stirred at room temperature for 2 hours, it is evaporated in vacuo. The
residue is partitioned between dichloromethane and saturated agueous
potassium hydrogensulfate solution. The aqueous phase is separated off,
adjusted to a pH of 12 using saturated aqueous sodium hydroxide solution

and extracted twice with dichloromethane. The organic phase is dried over



and filtered with suction. The residue is taken up in
2 I of water, filtered off wth suction and vvashed

with water. The residue is recrystallised fro
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m’ét%efén& téiediin vacuo {3-[5-(3- drmethylamrnopropoxy)pyrrmrdrn -2-yl}-
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as described by C B. Dousson et al., Synthesis 2005,
1817) in 1 1 of nethanol. The reaction mxture is then

vweg pd tR sBYsesien of ey wyr@ B0 GAm&0 ofi{B-[Buis-divakbthygédmino-
this tenperature for 30 mn. The reaction mxture is
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wat et FIHF Isi divled ithen Wedsdthcapd$0 mg (0l76edmoVest diisopropyl
sodi um sul fate and evaporated. The resr du

r edrapisarbpxyate areciewlyaddesdopyise. 9he S mixture has been
3-difrd ALRLRY I AREHERY € MBur, ethyl acetate and 2 N aqueous hydro-

chloric acid are added. The aqueous phase is separated off and washed
three times with ethyl acetate. The aqueous phase is adjusted to a pH of 14
using 2 N sodium hydroxide solution and extracted twice with ethyl acetate.
The organic phase is dried over sodium sulfate and evaporated. The residue
is purified by preparative HPLC. The product-containing fractions are evapo-
rated, dissolved in 0.5 ml of 1 N aqueous hydrochloric acid and a little water
and lyophilised: 6-cyciopropyl-2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
yllbenzyi}-2H-pyridazin-3-one ("A8") hydrochloride as colourless glass; ESI
406,



am no) pyri mdi n-2-yl ] benzoate as beige crystals; mp.
140C, ESI 285. 5.6 160 m (2.88 nol) of concentrated
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the m xture is heated at the boil for 4 hours. The
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hydr oxypyri m di n-2-yl ) benzoate, 10.5 g (39.8 mmol ) of
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cool ed ice bath, and 8.21 m (39.8 nmol) of

di i sopropyl Jazodi carboxyl - ate are slowy added
dropw se Wi Thest i NPT g erythe reaction m xture has
been stirred at ragmbenperatyre for 2 hours, it is
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("A10"), ESI 408;

6-cyclopropyl-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-ylJbenzyl}-2H-pyri-

dazin-3-one (preparation via the Boc-protected compound)



5.9 200 M of a 1 Msolution of diisobutylal um nium
hydride in THF are added dropwi se with stirring to a
sol ution, kept under nitrogen, of 12.6 g (40 g

WO 6?09%05% BCT/RP2004/009970
3-[5-(3-di net hyl am nopr opoxy)@yri m di n- 2-yl ] benzoat e
in 200 M of THE After the m xture has been stirred at
roomtenperature for 1 hour, 10 nl of a saturated
aqueous sodium sul fate solution are added dropw se.
The preciypitate fornmed is filtered off with suction
and washed w1t hyy di chl oronet hane. The filtrate is
dried over sgdiu

sul fate agd eyaporated. The residue

is taken up TNaO xt e et her and
petrol eum et hef. redi pitiate\fpormed is filtered
off with suctio hed"wi t h pefrol eum ether and

dried in vacuo:
{3-[5-(3-di met hyl aim nopr opoxy) pyri ni di n¢"24y1)} £SI 404
phenyl } net hanol as colourless crystals; mp. 95 - 97C

ESI 288. 5.10 A suspension of 144 ng (0.50 mol) of

{3-1 1 nzyl}-2H-
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dii sopro i carboxyl ate are slowy added

dropw se. Af he n1xtureohas beeﬁ stirred at room

t enperature yI>acerate and 2 N aqueous

three tines Wtr1ethw

acetate. The aquégus phase i s adj usted to pH of 14
using 2 N sodi um hydroxi de sol ution and( é%ﬁrbcted

twice with ethyl acetate. The organic phase is dried
over sodium sul fate and evaporated. The residue is

pur ig-ceslopiopyl-2 {348 (RveofdRiofh- ﬂﬁetrwxgﬂ:wltmdmﬁql]hemg/l} -2H-
fractions are evapo- rated, dissolved in 0.5 nml of N
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2009/ 083076 PCH

-{3-[5- (3-di met hyl am nopr opoxy) pyri m di
P2H- pyri dazi n- 3- one ("AB")

col ourlesso I 406; WO
87008970 %\ﬂ NMVR (DMBO-d6): S
[ppmi 0.80 (m 93 4 m 2H) 6 (m 1H, 2.21
(m 2H), 2.78 (d 5Nz, 6H), 3.22 (m 2H), 4.31

t, J =6 H, 2HNB.25 (s, 2H), 6.91 L 9.5 H,
(1H), 7.29 (d, J =95 Hg 1H)H? 737(&9‘1?])—7

Example 6
The preparation of 8-cyclopropyl-2-{3-{5-(4-methylpiperazin-1-yl)pyrimidin-2-

yllbenzyl}-2H-pyridazin-3-one ("A12") is carried out analogously to the fol-

lowing scheme



1 H, 7.46 (t, J =7.5 H, 1 H, 822 (d, J =7.5 Hz,
Sb%§825(bs 1I—I)d865(s 2H), 10.57 (bs, 1H).
WO ow nhg conpounds are obtai ned anal ogou ,
cgslcfbgpropyl 2-{3-[5-(1-net hyl pi peridi n-4- y|§‘§"}y/’§”y°§’?’%2997°
idin-2-yl]benzyl}-2H pyrldgymSOne 11, NN O
N~O T/~ \ ANI \/N ("A9"), ESI 418; 2-{3-[5-(3-d
i met hyl am
i nopr opoxy) pyri midi n-2-yl ] benzyl }-6-i sopropyl -
-one formate I \ ~ N N O N~O/~~N

ﬁ; 6- cychoprcopyidxaze/ o8] 5- (%I p
rinpdin-2-

yllhenzyl }-2 H gyri < dgzi¥
(preparation Nt e “Boc p\ne@mg@d conpound)oWD N
2009/ 083076 PCT/ EP2008/ 009970 ~75- 1 0 N O N ~NH N N,
("A1l1") ¢ ESI 404; 6-cyclobutyl-2-{3-[5-(3-d inethylam

i nopr opad y)pyrimid i n-2- yI]benzyI} 2 H

pyridazi n33gpne | ONO( Al6" )
6- cyglopr pyl-z({,s- Rporp h of
n-4-yl eth xy)pfrl \/\Lbe nz| HHO
K,CO, \/\L
NMP N
120°C
A0 0
S -NH \N,ng\{ﬁ "A12"
Di-tert-butyl azodicarboxylate [\L/
polymer-bound triphenyiphosphine
THF/DMF
6.1 A solution of 30 g (215 mmol) of potassium carbonate in 500 ml of

water is added to a solution of 23.3 g (82.1 mmol) of methyl 3-[5-(dimethyl-
aminomethyleneamino)pyrimidin-2-yllbenzoate in 300 ml of dioxane, and the
mixture is stirred at 100°C for 12 hours. The reaction mixture is cooled to
room temperature, and a pH of 6-7 is set 35 ml of 37% aqueous hydrochloric
acid. The solution is substantially evaporated in vacuo and lyophilised (crude
3-(5-aminopyrimidin-2-y!)benzoic acid; ESI 218). 400 m| of methanol are
added to the residue, and 26 ml of concentrated sulfuric acid are added
dropwise to the resultant suspension with ice-cooling. The reaction mixture is
stirred at room temperature for 6 hours, 500 ml of water are then added, and
32% aqueous sodium hydroxide solution is added with ice-cooling until a
basic pH has been reached. The mixture is extracted with ethyl acetate. The
organic phase is dried over sodium sulfate and evaporated: methyl 3-(5-

aminopyrimidin-2-yl)benzoate as brown solid; ES| 230.



pyridazin-3-one I _z 0 NONONI ~~\N1 vNO ("Al
7"). Exanple 6 The preparation of

~ ropyl -2-{3-[5-(4- rrethylplperazm [ -yl N
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out anal ogously to the fol - -I"&wi ng schene WO
2009/ 083076 PCT/ EP2008/ 009970 -74- i iO\ N 1.
K2C03/ di oxane/ 100Ci0 N 0 N~ N 2, MOH/ H2S04 0 N NHz
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?‘ﬁl%%é%hl?#ﬂ%ﬂ;ylﬁﬁ@mywlh@ﬁWn@bﬁloﬁ@b)éﬂ‘@rad@@lel € a solution of 2.50 g
(10.9 mmol) of methyl 3-(5-aminopyrimidin-2-yhbenzoate in 10 mi of 1-
methyl-2-pyrrolidone, and the suspension is stirred under argon at 120°C for
18 hours and at 140°C for 6 hours. The reaction mixture is cooled to room
temperature, 150 ml of water are added, and the mixture is filtered through
kieselguhr. The filtrate is adjusted to a pH of 14 using 32% sodium hydroxide
solution and extracted twice with ethyl acetate. The combined organic
phases are dried over sodium sulfate and evaporated: methyl 3-[5-(4-methyl-

piperazin-1-yl)pyrimidin-2-yllbenzoate as brown oil; ESI 313.

6.3 13.8 ml of a 1 M solution of diisobutylaluminium hydride in THF are
added dropwise at room temperature to a solution, kept under argon, of

8680 mg (2.75 mmol) of methyl 3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl]-
benzoate in 16 ml of THF. 3 ml of saturated sodium sulfate solution and di-
chloromethane are added to the reaction mixture. The precipitate formed is
filtered off with suction and washed with dichloromethane. The filtrate is dried
over sodium sulfate and evaporated: {3-[5-(4-methylpiperazin-1-yl)pyrimidin-

2-yllphenylimethanol as yellow solid; ES) 285.

6.4 402 mg (corresponds to 1.2 mmol) of polymer-bound triphenylphos-
phine and 277 mg (1.20 mmol) of di-tert-butyl azodicarboxylate are added to
a solution, kept under argon, of 54.7 mg (0.402 mmol) of 6-cyclopropyl-2H-
pyridazin-3-one and 114 mg (0.402 mmol) of {3-[5-(4-methylpiperazin-1-yl)-
pyrimidin-2-ylJphenyl}methanol in 3 ml of THF and 1 ml of DMF, and the
mixture is stirred at room temperature for 3 hours. The reaction mixture is
filtered through kieselguhr with suction. The filtrate is evaporated and purified
by preparative HPLC: 6-cyclopropyl-2-{3-[5-(4-methylpiperazin-1-yhpyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one ("A12") bistrifluoroacetate as colourless oil;
ES1 403.



6.1 A solution of 30 g (215 mmol ) of potassium
carbonate in 500 mM of water is added to a solution
g (82.1 mml) of nmethyl 3-[5-(dinethy]-
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m xtdre fis tilgerednyhrough ki esef'guiir. 1iThg filtrate
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THF. 3 m of N ) ul fate solution and di -
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precipitate formed is /leNf_\O
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7.1 A mixture of 14.4 g (157 mmol) of glyoxylic acid monohydrate and

50 ml (464 mmol) of isopropyl methyl ketone is heated at 120°C with stirring
for two hours. The reaction mixture is cooled to 40°C, and 70 m! of water and
12 mi of 32% aqueous ammonia solution are added. This mixture is extrac-
ted three times with dichloromethane. 7.55 ml (155 mmol) of hydrazinium
hydroxide are added to the aqueous phase, and the mixture is heated at
reflux for 18 hours. The reaction mixture is cooled to room temperature and
extracted with dichloromethane. The organic phase is dried over sodium

sulfate and evaporated. The residue is chromatographed on a silica-gel col-



filtered off with suction and washed with
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bi strifluoroacetate as colourless oil; ESI 403. WO
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N rNethoxyethane, and the mixture is stirred at 80°C for 18 hours. Dichloro-

methane and water are added to the reaction mixture, which is then filtered
through kieselguhr, and the residue is washed with dichloromethane. The
organic phase is separated off, dried over sodium sulfate and evaporated.
The residue is recrystallised from 2-propanof, giving (3-{5-[1-(2-morpholin-4-
ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}phenyl)methanol as yellowish crystals;
ESI 366.

7.3 A solution, kept under nitrogen, of 324 mg (0.70 mmol) of (3-{5-[1-(2-
morpholin-4-ylethyl)-1H-pyrazol-4-yljpyrimidin-2-yl}phenyl)methanol, 131 mg
(0.91 mmol) of 6-isopropyl-2H-pyridazin-3-one and 278 mg (1.05 mmol) of
triphenylphosphine in 1.4 ml of THF is cooled in an ice bath, and 217 pl
(1.056 mmol) of diisopropyl azodicarboxylate are added dropwise. After the
reaction mixture has been stirred at room temperature for 2 hours, it is eva-
porated. The residue is chromatographed on a silica-gel column with di-
chloromethane/methanol as eluent, giving 6-isopropyl-2-(3-{5-[1-(2-morpho-
lin-4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-yl}benzyl)-2H-pyridazin-3-one
("A13") as yellowish crystals; ESI 486;

'H-NMR (DMSO-ds): & [ppm] 1.20 (d, J = 7 Hz, 6H), 2.44 (m, 4H), 2.77 1,



NN~ ~O PPh3/DIAD O N.N N"A13" N 7.1 A mxture of
14. 4 g (157 mmol ) of glyoxylic acid nonohydrate and

‘NOZ@”%Bﬁ%€64 nmmol ) of isopropyl nethyl ketone '?'ﬁ%ﬁmﬁgmwwm

with stirring for two hours. The r ealtt
m xture is cooled to 40C, and8720 m of water and 12
m of 32% aqueous anmoni a sol ution are added. This
rrixture is extrac- ted three tines with

nyfir 64 B 2P £aadse BWHh'é]’j‘Z%e%sépﬁ% Ahd =65 Hz

MHUEE 1 &, h@@tg@ﬁﬁ Jf—eéb%z fan, 38 US: 758z, 1H), 7.50 (t,

reaction mxture is cooled to room tehperature and
ext ¥ dch Ed, WH).H . 51<fﬂl-br=cﬂ1ét|-l‘mﬁdﬂ ), 816 (or Gni &3 pHdse=i%5 Hz,

dr| por ated. The residue
@h?% b&gﬁ%h@é‘@ L“a'geq ?@g “col WD 2009/ 083076

PCT/ EP2008/ 009970 -77 um wth pet rol eum

ether/tert-butyl nmethyl ether as eluent, giving

4-gdfadeying compound is obtained analogously

5,5,6-trimethyl -4, 5-di hydro-2H pyri dazi n- 3- one as

colourless crystals (ESI 157) and

6-i szoelas 83,1;/1 (ihhd??hblﬁﬁllyﬂ‘etﬁylm‘%l E?raﬁ@l oW b Rid-2SHReh zyl)-

(ESI The followng i1s ewi se prepared by this
n&Hr@dﬂd@ZIa;Ecp@@mAﬂw mﬂyw@af@zatﬁ- 3-one. 7.2 4.25 g
(20.0 mmol ) of tripotassi um phosphate trihydrate and
842 my (1.2 mmol) of bis(triphenyl phosphine)palladi um
chloride are added to a sol u- ti opr~|§ept under

ni trogeng 2.65 g (10. Tm/TrIN
[ 3-(5-br rimdi en thanol and 3.38 ¢
(110mmT 2(4,4,5,5-tetranet hyl -

1, 3, 2- di oxaborol | ) pyrazol -1-yl ] et hyl } nor phol i ne
in 50 m of i - Nmet hoxyet hane, and the nixture IS
stirred at or 18 hours. Dichloro- nethane ?

wat er are added to the reaction mixturef kS ¢4hen
filtered through kieselguhr, and the re3|due IS
washed with di chl oronet hane. The organic phase is
separated off, dried over sodiumsul fate and
evaporated. The residue is recrystallised from
2-EXappidB  gi ving (3-{5-[1-(2-norphol i n-4-

The preparation of 2-[3-(5-aminopyrimidin-2-yl)benzyl]-6-cyclopropyl-2H-
pyridazin-3-one ("A18") is carried out analogously to the following scheme.
The individual reaction steps are carried out analogously to corresponding

reactions in Examples 5 and 6:



N

g

ylethyl)-1
H pyrazol -4-yl ] pyri m di n-2-yl } phenyl ) net hanol as

el ish crystals; ESI 366. 7.3 A solution,
wo il orY

trogen, of 324 ny (0.70 mol) of (3- {'?T/gm(oﬁ’fm"”m
nmor pholin-4-ylethyl)-1 - 79 -
H pyrazol -4-yl ] pyri m di n-2-yl } phenyl ) net hanol, 131 ny
(0.91 mmol ) of 6-isopropyl -2H pyridazi n-3-one and 278
ng (1.05 mml) of triphenyl phosphine in 1.4 m of THE
|s cool ed iy an ice hath, and 217 p! (1.056 nmol
di i soprop azodi ¢ oxyI atle aye ddged dropw se.
ot giNb use has HeeMstA rred abeP¥em
2 hours, it is qva- poratet—he

residue is chro tographed on a 3wl - gel col um V\Q N

di - chl or onet hane/ met hanol as el uént’, ¢gi vi ng |

6-i sopropyl -2-(3-{5-[1-(2-nor pho- i n- 4- ylethyl)-1 =

H pyrazol - 4- i mdin-2-yl}benzyl)-2H pyridazi n- 3-@._

ne ("Al 3") hs yellow sh crystals; ESI 486; 1H-NI\/R 3

(DVSO- d5);76 [Nop 1.20 (d, J =7 Hz, 6 44 (m N

4H). 2 77 (t, WO 2009/ 083076 PCT/E 0 t- -78 J

= d [ '_gch i sept et = | 7N m

4H)p a‘% d'trl enylg‘wé rﬂfe ' 31 PS 2H)

J =7RF 4°(d, J : 7.5 Hz,

J:75Hz ,751(d J:.3Hz, ,811(s |

1H),8.31(d =7.5 H, 1 83(bs 1H, 8.44

(s, 1 H, 9.13 (s 2H) . The foI vving compound i s

obt ai ned anal ogously

2-(31%(50;{@0@2@/ %hol i n-4- et yI .
yrazot=4=yHpyr+n di -yN?befizy A18

D
pyrldazm 3-one ("Al4%) trlfluoroacemt - N\N— JO
NONN/("A14"), ESI 444 Exanpl e 8 e paration

2-[ 3- (5- ani nopyri m di n- 2-yl ) benzyl ] - 6- cycl opr opyl -
pyri dazin-3-one ("Al 8") is carried out anal ogously to

t@nér%éc%%;ﬂ@al%%? The individual reaction steps
alogously to correspondi ng

reactions in Exanples 5 and 6:

Table 1 Met kinase inhibition (enzyme assay and/or cell assay)

Compound No. [Cso ICsq

{enzyme) (cell)
"A1" A B
"A2" A A
"A3" A A
"A4" A B
"AB" A A
"ABG" A B
"AT" B C
"AB" A A
"AQ" A A




WD 2009/ 083076 PCT/ EP2008/ 009970 -79- OH +0 1+ H

N/

PF -YONH O+ ~NvN s NaOve O NH2 N PFfi NN O N~

wo Db~ di-tert-butyl azodi carboxylate N N >
pol ymer - bound triphenyl phosphi ne N THF/ DMF N N {%T/m 2008/005970

K2008/ di oxane/ 100C N "N IN ~A08" O N NH2
Phar macol ogi cal data Table 1 Met kinase inhibition
(enzynme assay and/ or ceII assay) Corrpound No. |1 C50

P T (o o I R B
2009/ 08%0jA6 PCT/ EP20084 00997 B

"A12" A A

"A13" A B

"A14" A B

"A15" A A

"A18" B B

ICso: 1nM-01pM=A 01uM-10uM=B >10puM = C

The following examples relate to medicaments:

Example A: Injection vials

A solution of 100 g of an active ingredient of the formula | and 5 g of di-
sodium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,
lyophilised under sterile conditions and sealed under sterile conditions.

Each injection vial contains 5 mg of active ingredient.

Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula 1 with 100 g of soya
lecithin and 1400 g of cocoa butter is melted, poured into moulds and

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

Example C: Solution

A solution is prepared from 1 g of an active ingredient of the formula I,
9.38 g of NaHPO4 - 2 H,0, 28.48 g of Na;HPO, - 12 H,O and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.



-80 “Al10" A B "All1" AB "Al2" A A "Al3" A B "Al4"
"Al5" A A "A18" BB 1C50: 1nMO0.1M=A 0. 1M 10M=B

C The foll ow ng exanples relate to
WO%@%@%@&%M s: Exanple A Injection vials A sof GQlEBHO§PI?970

100 g of an active ingredient8lof the formula | and 5 g
of di- sodi um hydrogenphosphate in 3 | of bidistilled
water is adjusted to pH 6.5 wusing 2 N hydrochloric
acid, sterile filtered, transferred into injection
vials, [lyophilised under sterile conditions and

S@*ﬁﬂ w@eroﬁkﬁ{d,{te condi tions. Each injection vial
cont ai ns 5 ng active ingredient. Exanple B:

Slﬁﬁibmgt @“rareactNermgtaﬂmtoﬂ 2@ fornuila dmraotikecwith 99.5 g of

ient of the fornéxha | with 100 g of soya
Ie ?ﬁ ik ff&@@“‘g%fﬁ IH8%%a butter is melted, poured

into noulds and allowed to cool. Each suppository
contains 20 ng of active ingredient. Exanple C
SdExamete B: skdbletson is prepared from1l g of an active
i ngredient of the fornula |

mlgtgrgf@ @fofm;ppwrfgqué@?g}%fc%mf ab,\%ﬂ(zg of lactose
beﬂﬁ@éﬂlﬁlﬂgﬁ amo‘:ﬁbﬁﬂf de k@ oftlc %hdﬂ%@?@f%ééﬁe%‘ih%@érate is

dj usted’ olution 1s nmade
unoreesad n am:dnssereirorial smnri&y to givadiehbtatom sudh g way that each

sol ption can used in the rmof eye drops. WO
> 00bIe0 830t pEd i SheasBE R e 5. Bxanml o b
O ntnment 500 ng of an active ingredient of the formula

| are mxed with 99.5 g of Vaseline under aseptic
cdidampdsmb: Dragees

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.
Example G: Capsules

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

tains 20 mg of the active ingredient.

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

10 mg of active ingredient.



o starch, 0.2 kg of talc and 0.1 kg of
wo i

Exanple E: Tablets A m xture of 1 kg of active

ingredient of the formula I, 4 kg of lactose, 1.2 kg
mstearate is pressed in a convent i ohG]/EP2008/009970

manner to give tablets in sud2-a way that each tabl et

contains 10 ng of active ingredient. Exanple F

Dragees Tablets are pressed anal ogously to Exanple E

and subsequently coated k % copventional manner with

a coating of sucrose, atent&lameR talc, traga-

canth and dye. Exanple G Capsules 2 kg of active

ingredient of the formula | are introduced into hard

gef ati®&mp ggﬁgybeﬁwhgnaugppventlonal manner in such a

way t hat each capsul e con- tains 20 ng of the active

i ngredient. Exanple H Anpoules A §9Jut|on of 1 kg of

active ingredient of in 60 | of

bidistilled water i [ ered, transferred

i nto anpoul es, |yoph [eRfl e clondi ti ons

and seal ed under errne copd ofls. Each anpoul e

contains 10 ng Rf active i gredi epis. WO 2009/ 083076

PCT/ EP2008/ 009970 -82- Patent Clains 1 Conpounds of

the forrulal O RL 4 1-~1 gR4' R2 R3 in which R

denotqﬁgﬁﬁgg A, R2 denotes an unsaturated, saturated

or aro 5- or 6- nmenbered heterocycle having 1 to

4 N, Rand/or SdemotssH oM ch may be unsubstituted or

nDno-,Rgi- or

3~

denotes an unsaturated, saturated or aromatic 5- or 6-
membered heterocycle having 1 to 4 N, O and/or S
atoms, which may be unsubstituted or mono-, di- or
trisubstituted by Hal, A, [C(R%)2],0R®, N=CR>’N(R%);,
SR®, NO,, CN, COOR®, CON(R?),, NR*COA, NR*SO,A,
SON(R®), S(O)mA, [C(RY)1N(R)z, [C(R?)2]aHet,
O[C(R)2IN(R®)2, O[C(R®)zlHet, S[C(R*)2aN(R ),
SIC(R*)alnHet, NRIC(RY)1.N(R?)2, NR’[C(R%);]Het,
NHCON(R®)2, NHCONH[C(R?)2].N(R?)2,
NHCONHI[C(R)2].Het, [C(R*),].NHCO[C(R*)2IN(R%),
[C(R*).].NHCO[C(R?)2].Het, CON(R®),,
CONRIC(RY)21.N(R%)2, CONRY[C(R®),].,NR’COOA,
CONR[C(R®),].OR?, CONR’[C(R%);],Het, COHet, COA
and/or =0 (carbonyl oxygen),

R? denotes H or A,

R* RY each, independently of one another, denote H, Hal, A,
OR®, CN, COOR®, CON(R®)2, NR*COA, NR’SO2A,
SO.N(R®); or S(O)mA,

Ar denotes phenyl, naphthy! or biphenyl, each of which is

unsubstituted or mono-, di- or trisubstituted by Hal, A,
[C(RY)1.0R?, [C(R)2N(RY)2 SR®, NO,, CN, COOR?,



CON(
R SOT [
2

trisubstituted by Hal, A

C(R3) 2] nOR3, N=CR3N( R3) 2,
SR3, NO2, CON, COORS, 2,
N

[
R3) 2, NR3COA, NR3SCRA,
R3) 2, R3) 2
% ﬂl—lét ) S CE %) 2% n]l\l? /5P2008/009970
S[ O( R3) 2] nHet , NR3[ C( R3) 2] nNE33) 2, NR3[ O( R3) 2] nHet ,
NHCON( R3) 2, NHCONH[ C( R3) 2] nN( R3) 2,
NHCONH[ C( R3) 2] nHet, [ C( R3) 2] nNHCO C( R3) 2] nN( R3) 2,

ki) o ) 1 nCE D R RS el SR . SO,

CONR3[ C( R3) 2] nORD-HANRa GZO[R&R? ZWRS)Z(D@@R ) PRt

d/or =0 bony!
o | noesendeAMGORA AL QNRES MRicael e

or S, & o HIGPCIRIH nap&'?ﬁi@%ﬁﬂ BREEEN )

each of which i NHOQMNHEY RE W] Eiet, CLDC(DENH{C(R g}an()lR )2,
trisubstituted b

Hal
[P S(T /R?E)P g]o n g/( 5829 37 ,H[ﬂéﬁ?)zfd%té@}iﬁ (B 2bdY¥RIB3076
. NR3S02A,
SENR3) 2, SO n%'i\ONRsc@@“f FkEnBFERA o) R 2,
a Raﬁlczﬂ]Rg;—% N JeriofE e niHCONDIRB) mcycllc saturated, unsaturated
HC(I] n
NHCONH[ C( R3) 2] ni4¢ FQ%;?B@H“C Hg%ﬁ%ﬁ@; 4 N, O and/or S

é‘.?.\'ile'% g(( 2333 g% Em@%ﬂ%, wh%‘%@%@gﬁ Eﬁ{tedagr ménrnoéél& or tri-
Het denotes a mambstitubed bpiHarAdyiRP )] SR UREIRIIN(RY)z,
S”Zﬁé%?t S at o e - ey OB ?écﬁrs@e NREER NePson
F‘é?%s 5 2] :n ORgf trdm @m‘gﬁg}\l@% eAd Gp-Hel', [ARY,]Het', O 3 O[C(R)2]n-
N(R )2, O[C(R)2]n He’[ NHCOOA, NHCON(R™)z,
NHCOO[C(R*,1:N(R?),, NHCOO[C(R®)]Het',
NHCONH[C(R®)2].N(R%),, NHCONH[C(R®),]Het',
OCONHIC(R%)2],N(R®)2, OCONH[C(R®),],Het", CO-Het',
CHO, COA, =S, =NH, =NA and/or =0 (carbonyl oxy-
gen),
Het' denotes a monocyclic saturated heterocycle having 1 to
2 N and/or O atoms, which may be mono- or disubsti-
tuted by A, OA, OH, Hal and/or =O (carbony! oxygen),
A denotes unbranched or branched alkyl having 1-10 C
atoms, in which 1-7 H atoms may be replaced by F
and/or in which one or two non-adjacent CHz groups
may be replaced by O, NH, S, SO, SO; and/or by
CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror |,
m denotes 0, 1 or 2,
n denotes 0, 1, 2, 3 or 4,



S
p—

SR3, N2, CN, COOR3, CON(R3)2, NR3COA, NR3SCRA,
S02N(R3) 2, S(O mA, CO-Het', [C(R3)2]nHet', O C(R3)2]n_

wo %F%%%&q SRS 5 N ) (R3) 2. perrEr2008/009970

R3) 2] nN( R3) 2, NHCOJ C( R3) 2] nHet 1
NHCONH C( R3) 2] nN( R3) 2,  NHCONIHAC( R3) 2] nHet ',
OCO\IH[C(R3) 2] nN(R3) 2, OCONH[ C(R3) 2] nHet', CO Het',
CHO COA, =S, =NH, =NA and/or =0 (car bonyl oxy- gen),

A L e R e ey

di subsheredfuheldiding MixtGds thktedria apfghicer =0 (car bonyl
oxygen), A denotes unbranched or branched al kyl having

1-10 C atons, in which 1-7 H atons may be repl aced by

" 2,309 o Ind0LED: A1 @ CAaIR AAgh 0ot 0P g oups

may be reBPaced and/ or by CH=CH

gr OUIOSR or CyC|de¢lo&d<aiﬂ1 uhaxiungted-of LLodla@o®- or Balhembered
denotes F, C, Br or I, mdenotes O, 1 or 2, n denotes

0, 1, 2, 3 or 4h%02ﬁ@9/f@%t§17‘6f¢3€ﬂ BEHROEB AtHSABhich may
-84 and phar mac létﬂlr‘feﬁ{ﬂsi’ltdfé Bl ErifLt G oFﬁ%b%%@{uﬁech? Hal, A,

st er eoi soner s ere I'nc ud I'ng nixtures t

all ratios. 2. @ormﬁﬂmmamom‘? slgHeto OICARTRIIN{R andlor

R2 denotes an unsatugate or aromatic 5- or 6- rrenbered
het erocycl e haw%@kb gLN and/or 0 atoms, which may

be Un%%@%ﬁuﬂkﬁl@%ﬂ%blf %%E%?%Tj{cﬁééﬁé%d Lt ESsMers

q C( R3hetedf( iR8)Ldirmnabdures thereof in all ratios.

3. Compounds according to Claim 1 or 2 in which
R*, RY denote H,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by A and/or
[C(R)zlnHet’,
and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in ali ratios.

5. Compounds according to one or more of Claims 1-4 in which
A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F and/or
Cl,
or

cyclic alkyl having 3-7 C atoms,



J C(R3) 2] nHet, and pharmaceutically usable salts,
tautoners and stereoi soners thereof, including

wo%d@ﬁo@itﬁﬁ thereof in all ratios. 3. Conpounds 9%?@55“05‘/909970

Caiml or 2 inwhich 4 4R R denote H, an
phar maceuti cal |y usabl e sal 85 t aut oners and
stereoi soners thereof, including mxtures thereof in
all ratios. 4. Corrpounds according to one or nore of

C ai moarks b Ui P Lo AS0ALA2 LIRS Gereoizome

sat ur a? unsa or aromati C eterocy

1lto 4thblrecﬂ, aphliding St esstheuf o alfytiode
unsubstituted or nono-, di- or trisubstituted by A

and/ or [C(R3)2] nHet 1, and pharnaceutical |y usable
Sa t S’cmpgﬁﬂﬁé Bt & G BPHE%Eé o&obhaeilfr%"{ 5 ih SHi J:H’

m Xt ur es ereo I'n a rati unds accord
to oneRdr nore afendtes Hsrribtkiyll e'thmholchroﬁydenot es
unbr anched or branch d al k havi n atons, in

1-8 C
whi ch 8l phﬂ%‘@%@%’“ﬁﬁkfy B%at?‘ééﬁﬁée'@ugy“@ ST Sereqipomss
cycli 0 2809/ 083076
PCT/ Eg 08/ Olggg&bﬁbgn@gu c}ﬂgﬁgﬁn&\é\@utl cally usabl e
salts, taut omars and st er eoi somsrs t hereof, including
tures ther in all ratios. oun Qrdin

e S0L oL L0 o oFRBRUNIS acsgrl ng

et by Heft hyl  Orgehyd gé%é,maﬁ%geheeaﬁ@%er@% a%artmg 1102

salts, fautomers and stereoi soners /hel ud I ng
m xtures ther eofN andalrlO atmeswhizh ncm)yn’pelﬂmim -awabsehigtifuted

to one or nore é:l ]QZ B whi ch Het1l denotes a
nonocycl i ¢ sat urdt é’nﬁi&rer CRIPENHARXYEE™: to 2 N
and/ org Y phaBacaMiicaly 0BabIBRaBNButRhed SPSklddIsSNers

thereof, including mixtures thereof in all ratios.

8. Compounds according to one or more of Claims 1-7 in which
R? denotes furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxa-
zolyl, isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl,
triazolyl, tetrazolyl, oxadiazoly! or thiadiazolyl, each of
which is monosubstituted by Hal, A, [C(R*)21:N(R%)z,
[C(R®).]Het, O[C(RY21.N(R®); or O[C(R®)2]Het,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixiures thereof in all ratios.

9. Compounds according to one or more of Claims 1-8 in which
Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl, tria-
zolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl or
pyrazinyl, each of which is monosubstituted by A or
[C(RY)z}Het',



by A and/or =0 (carbonyl oxygen), and pharnmaceutically
usabl e salts, tautoners and stereoi soners thereof

i,ncl gdng m xtures thereof in all ratios.
wo 0oy Mg to one or nore of Clainms 1-7 in vvh| %%2"('9’““9970

denotes furyl, thienyl, pyrrd6Md, imdazolyl,
pyrazolyl, oxa- zolyl, isoxazolyl thiazolyl,
i sot hi azol yl, pyridyl, pyrimdi nyI triazolyl,

whi o and phardiai W@%ﬁq%tst%k? df'aﬁtzo(?’%%%@a C’fgm?&%qrﬁers
[ G R3)tRkrddat mcgd )&bréﬁ(tﬁgae?of% afPr&d23) 21" and

phar maceut i cal |y Usable salts, tautomers and
stereoi soners thereof, incl udi ng m xtures thereof i n

o aéaoéwﬂdwgﬁ%“”dt%oﬁfﬁggéﬁw'%?aiﬁl R, 70 i

pi per agéflyl ., pYrdedlotéd pyirolidi®e, BISEidINE , pip él‘él'z}’r{e or morpholine,
t hi enyl, pyrrol yl, imdazolyl, pyrazol yI oxazol yl,

i soxazol yl, thi &eshydf, whlsimmwraatdisjntute@wmmno or disubstituted
pyrim di nyI , tria-,zol d| azol yl ,

t hi adi azol yI, pﬁ’ %QQP@I Ca"ﬁ;‘]%‘ )nga .each of which

| s nmongelBRAinatRficBYy dsabile shits, R%h?dmél%télnd NEreoisomers
2009/ 083076 PCT/ EP2008/ 009970 -86 and

phar nebetadfciaciugingabiteresdhegsof imat 6atiass and

stereoi somers thereof, including mxtures thereof in

all ratios. 10." Conpounds according to one or nore of

ok} fTECém%oUﬁd%b@dSkdh'ﬂj to slenef Rre Yl OMivd Nao in which
plperldL pi perazi ne or norpholine, each of which
st | t

is unst ut edj%\OtQﬁ)Hd)f%r di substituted by A
and/ orRFO (car b X YITR at %dp&aa{rgﬁw%‘?etﬂ-%?lﬁl—%]gmbered
usabl e 'salts, rs an ereol soners

i ncludi ng m xt Url@eﬁd@?blem‘a\ﬂlr{g altd 4ritandor A htoms, which may
Compounds according to one or nore of Clains 1- 10

which R denot & ¥ngbsituted cuEIee T i ELRareavsial. A
aromatic 5- or qcm%nﬁﬂﬁb)z [C(R%)2]Het, O[C(R%)2].N(R?) and/or

O[C(R®)2]aHet,
R® denotes H, methyl, ethyl or propyl,
R* R* denote H,
Het denotes a monocyclic saturated, unsaturated or aromatic

heterocycle having 1 to 4 N, O and/or S atoms, which may
be unsubstituted or mono-, di- or trisubstituted by A and/or
[C(R®)2]Het’,

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

A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F and/or
Cl,
or
cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,



het erocycl e having 1 to 4 N and/or 0 atons, which may
be unsubstituted or nono-, di- or trisubstituted by

woﬁﬂ&o@& [C(R3) 2] nN(R3) 2, [C(R3) 2], Het, PGT/ER2008/009970

, N(R3) 2 and/or O[C(R3)2]nHet, R3 denote
met hyl, ethyl or propyl, R487R4, denote H, Het
denot es a nonocyclic saturated, unsaturated or
aromatic heterocycle having 1 to 4 N, 0 and/or S

at ons, _whi ch may nﬁ?%%ugfﬂ?fté[@' ed or nono-, di- or

trisubdbtituted )2]"Het', Het'

denot esncdph@mesostiticall\sasatietsafs atiRimen@r] stavediSorhets
2 N and/or. 0 atonms, which nay be nono- or

di substhefaafeidciugingamadaresrtheeaf dnphoalias. oxygen), A
denot es unbranched or branched al kyl having 1-8 C
atons, in which 1-7 H atons nay be replaced by F

antl. orCofabounds agyeiding ®l dne ohmaraef Biaine BHans whittal
denotes, F, A, Br or I, WO 2009/ 083076

PCT/ EF2008/ 0099 AEnotesHptdbnotes 0, 1. 2, 3 or 4, and

phar eutically alt t : _
reregteomer e {srhat forfin bty AR iga20, purgzaly), oxe
all ratios. 12. ZGyipieoxathdcthiabiy gistthiaudy! opyriy goyvimidinyl,
Clainms 1-11 in which R denotes H or

A R d
furyl, thienyl, tp32e/d Wtraaomtoca@&hi@aqulWrﬂa'zlenagggﬁlceﬁsé&h of
M T AN . ! , : X
o -y pnich & fEfklist SR AL ML 1CBANIR"):

t hi adi azol yl, edCtRYE]HehiQE (R, IbRYpbs O[C(RY4.Hst,
O G R 2] i R) 2501 B REBTnPRY By

R* R denote H,

Het denotes piperidinyl, piperazinyl, pyrrolidinyl, morpholinyl,
furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, pyridyl, pyrimidinyl,
triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, pyridazinyl or
pyrazinyl, each of which is monosubstituted by A or
[C(R®)].Het',

Het' denotes pyrrolidine, piperidine, piperazine or morpholine,
each of which is unsubstituted or mono- or disubstituted
by A and/or =0 (carbonyl oxygen),

A denotes unbranched or branched alkyl having 1-8 C
atoms, in which 1-7 H atoms may be replaced by F and/or
Cl,
or
cyclic alkyl having 3-7 C atoms,

Hal denotes F, Cl, Bror |,

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

and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.



R3 denotes H, nmethyl, ethyl or propyl, R4, R4' denote
H, Het denotes piperidinyl, piperazinyl, pyrrolidinyl,
nyl, furyl, thienyl, pyrrolyl, imda
‘”Oqgkﬁggik oxazolyl i soxazol yl , thlazolyl 59£¥¥mmwmm¢m
|soth|azolyl pyrldyl, pyri m&f nyl , trlazolyl,
tetrazol yl, oxadiazolyl, thiadiazolyl, pyri dazi nyl or
pyrazinyl, each of which is nonosubstituted by A or

[ ) 2] nHet ' denot yyro eri di ne,
bi Fbr 1 PRSP BERETG, Cauheh sSlecied Bhrf LB droth
unsubstituted or nono- or disubstituted by A and/or
=0 (carbonyl oxygen), A denotes unbranched or branched

al kyl |haviNog 1-8 C atoms irNathalmdﬂor‘,stMcatrems may be

r epl aged—pyFrand

C bt onn. KB | dengtato EromOPYB R 2y b TRy Eeigor By 2P
2, 3 ar4, and pharmaceutically yo@hlAn3addes. tautomers
and stlereoi soners thereof, including m xtures thereof

in alll ratAds. B‘l@)ﬁﬂlﬁlﬁbﬁﬁl@%{@@“@&ﬁo%lﬁUBQIthI)—IBH -pyrazol-
TR e et ey i d Tqriyh SF-BYad AN O
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6- Cycl opr opyl - 2- ( 3- { ] pyrirdiduy-2- d}hedizgh-PHpptidaAin-3tone

2911 dyr i B - 2-GOVERIRY -2k (e ioE 2 Y bggeyll-2H-

EI: Cycl oplr opyl 42- (3-{5-[1-(2-nor ngzr;h_{{e,-_(y,ﬁ@t hyl)-1

pyr dzo

4-yl'] pyri'Agi n- 2-6¢/Cltlepmyy)-2ZB-Hyin rpﬂaem@n@ﬂ—pln”e%p%ézo! -4-yl)-
6- Cycl

opropyl2-[3-(5- pri}?ltrr%mp% y\]gzenzy ergg%]— - n

"AB" | 6-Methyl-2-{3-[5-(1-piperidin-4-yl-1H-pyrazol-4-yl)pyrimidin-
2-yllbenzyl}-2H-pyridazin-3-one

"AT" 8-Cyclopropyl-2-[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl]-
2H-pyridazin-3-one

"A8" | B8-Cyclopropyl-2-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

"A9" | B-Cyclopropyl-2-{3-[5-(1-methylpiperidin-4-yloxy)pyrimidin-2-
yllbenzyl}-2H-pyridazin-3-one

"A10" | 2-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-yllbenzyl}-6-
isopropyl-2H-pyridazin-3-one

"A11" 6-Cyclopropyl-2-{3-[5-(piperidin-4-yloxy)pyrimidin-2-yl]-
benzyl}-2H-pyridazin-3-one

"A12" | 8-Cyclopropyl-2-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yl}-
benzyl}-2H-pyridazin-3-one

"A13" | B8-1sopropyl-2-(3-{5-[1-(2-morpholin-4-ylethyl)-1H-pyrazol-4-
yllpyrimidin-2-yi}benzy!)-2H-pyridazin-3-one

"A14" | 2-(3-{5-[1-(2-Morpholin-4-ylethyl)-1H-pyrazol-4-yl]pyrimidin-
2-yl}benzyl)-2H-pyridazin-3-one
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a)

in which R

is reacted

a compound of the formula Il

= 0]
> NH 1
N

R
! has the meaning indicated in Claim 1,

with a compound of the formuia il




and pharmaceutically usable salts, tautoners and
stereoi soners thereof, including mxtures thereof in
los. 14. Process for the preparation of p

\Nogg%%%%% s of the fornmula | according to CIaiL%T%!T@SmomWQ

and pharmaceutically usable s¥#lts, tautoners and

stereoi soners thereof, characterised in that a) a

compound of the formula Il O NNHII Rl in which R1

has the nmeaning indicated in Ogiml, is reacted with

a conmpound of the fornmula |1 2009/ 083076 PCT/ E

P2008/ 009970 -90 R4 L =d R4&. R3 in which R2,

R3, R4 and R4, have fhe [ Rzndicaqﬂd in Cdaiml

and L denotes O, Br, ree or reactively

functionally nodified groupys or b) a radical R2

is converted into another radical R2 by i) arylating

a heterocycle, ii) acyl%%ing or al kylating an am no

group, 1iii) etherifying a hydroxyl group, or <c¢) it

is liberated fromone of its functional derivatives by

t r eat MARGhicMRPNRE, ROBMAIR/Shadk fle MEEhPG.NNIESIcAdNn Claim 1

agent, and/or 'a base or acid of the formula | is

conver@®d into one of its salts.

L denctes Cl, Br, 1 or a free or reactively functionally modified
OH group,

or

b) a radical R? is converted into ancther radical R* by

)] arylating a heterocycle,

i) acylating or alkylating an amino group,

iii) etherifying a hydroxyl group,

or

c) itis liberated from one of its functional derivatives by treatment

with a solvolysing or hydrogenolysing agent,

and/or

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

15. Medicaments comprising at least one compound of the formula |
according to Claims 1-13 and/or pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all

ratios, and optionally excipients and/or adjuvants.

18. Use of compounds according to Claims 1-13



15. Medi canents conprising at | east one conpound of
the formula | according to Clains 1-13 and/ or

wopszta@g(rmceutl cally usable salts, tauto- ners and
¥39€omer s thereof, including mxtures thePE&ERRYPS009970

all ratios, and opti onal |y eXtipients and/ or
adj uvants. 16. Use of conpounds according to  ains
1-13 WD 2009/ 083076 PCT/ EP2008/ 009970 - 91 and

le salts, tautoners

har maceuytjcally us
gt er eo?% ?Q“a%/‘l"\‘gl’:éﬁy usable) salfsn R UReRELT %‘%d ﬁ‘?‘é?%‘éf’meﬁs
al I 1 afH080f fd&r%&anﬂ%%ﬂ‘{é@& lﬁf%ﬁa li cament for

t he treat ment seases I n i nhi bition,
r egul atardine areparationdiib ameedmamfenkfmdbetl@agnaht of diseases in

transduction pla aro e accordin o Oa

16 0f WiaRmaatTed e e SRt itese ot
phar mﬁﬁ%dﬁbhﬁ)l Mpaplgesal ts and stereoi soners

t her eof Including mxtures thereof in all ratios,

for the preparatl on of a nedicament for the treatnent

of ?2 gg %%ﬁg g Bg/e 3l &@c%ﬁ%a&&%é%@érﬁir{g&%&lgms 1-13
C' ai ”Baﬂd bﬁarrﬁgced#c%uﬁ%gns@ mstmq,t@réalé&né@thbr@)f

preparation of a nmedicanent for the treatnent of

di seasigsluging midrees thefead e @l rajos, nhi bi ti on of Met

ki nase, by, t he compounds accordi ng,tq, Cl ai 1- .19,
s aciobing RPEERRALPE BEGRARERP i e Bplafidiuaddies
be treghRH 4re iRflusitledthy infllition 0tyrddige APLBESbYAhé @om-
Claim19, where the solid tunour originates from the

group ReURdmBEraIdiny toHdakemAriBus epit hel i um the
bl adder, the stomach, the kidneys, of head and neck,
t he oesophagus t he cervix the thyroid, the

I nt8st Use actbriihd ¥LClaitnhes hyraha préfeanc@sf atréedichment for
uro- genital tract, the lynphatic syste the stomach

t he |aﬂ3ﬁwtke%tﬁaﬂr6rofﬂ@a8ﬁam@icmre induenermbbyinypiign of Met

d I f h
ar oup WRRSEYife FEERRNHE IR B LR e 1

smal | -cel |
19. Use according to Claim 17 or 18, where the disease to be treated is a

solid tumour.

20. Use according to Claim 19, where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the cesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx andfor the

fung.

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

noma.



| ung carci nomas, pancreatic cancer, glioblastonmas and
breast carci- noma. WO 2009/ 083076 PCT/ EP2008/ 009970

wo Rdodze7sUse according to Caim 20, where the I
tunour originates from the group of Iung Wrldhaoo009970

adenocar ci noma, snall-cell |u$-carcinomas, pan-
creatic cancer, glioblastoms, colon carcinom and
breast carci- noma. 23. Use according to Claim17 or

18550Wh j . E tugour of
tn3201 og AT ERERIDC ARG RIS el ittbas from
A ai m R grolupraf Itiie atenesdrciabingd, RadAiscdil IRy [datcingmadPpan-
of acute nyeloid | eukaem a, chronic nyel oid | eukaem a,
acut e CIEAYBISRNPET. (0dDRAEIANA% F@IYT CRIBH®INE ang Msaasti carci-

| eukaefh,@g 25. Medi caments conprising at |east one
conpound of the formula | according to one or nore of
Claims 1 to 13 and/or pharmaceutically usable salts
angsst er eoi soners thereo i ncl udi ng m xtures thereof

in

.eof . :
Sal Vse accesling iiClaim bask 18nuhersr thretiseass odretieated is a
acti vey jnenediRahioPandihmikiblayskRsi sting of
separate packs of (a) an effecti've amount of a
conmpound of the formula | according to one or nore of

Cainms, 1 to 13 and/ qr .pharmgceutj cal | sabl e salts
an 4t UPB GCeRiting 1 %ﬂfgo%a%s%gdb? iRk origlbatestenms dhe
in all gr;r" | FSacut@pdeld I&fka‘aefrﬁiﬁg&'_lr\ﬁgir]cﬁﬁ?@l%ﬁd Rluk8emia, acute

furthe di canent “active I ngredi
lymphatic leukaemia and/or chronic lymphatic leukaemia.

25. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 13 and/or pharmaceutically
usable salts and stereoisomers thereof, including mixtures thereof in

all ratios, and at least one further medicament active ingredient.

26. 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 13 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.



