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25 furthermore be used to provide additive or synergistic effects in certain
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existing cancer chemotherapies, and/or can be used to restore the efficacy

of certain existing cancer chemotherapies and radiotherapies.

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

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

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

The susceptibility of a particular cell to treatment with the compounds
bo2s according to the invention can be determined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention
at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
30 about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.
The dose varies depending on the specific compound used, the specific
35 disease, the patient status, etc. A therapeutic dose is typically sufficient
considerably to reduce the undesired cell population in the target tissue

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

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

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

resonance energy transfer (HTR-FRET) and fluorescence polarisation (FP)
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p- et hoxycar m _or (N, N-di - net hyl am no) phenyl, o-,

n -

m or D@(N F%éﬁfﬁf%r\tﬁﬂhgré)fbﬁmws peri-anastamatic prostheﬁc
p- (N- et hyl a”?e%?ér%ﬁ‘?& r henyl
m or p-fl uorophen M'Esteﬂossrﬁﬁe?ab r{%la#g %’ttg;{t pﬁ%é’? }ﬁthe?ke
chl orophenyl, o-, 15m or p (rret hylsulfonam do) phenyl , o- m  or
p- (et hyl sul ny 0-, m or p-nethylsulfanyl phenyl, 0o-, m or
p cyanophenyﬁt"ﬁ?%k)gai or p-carboxyphenyl, o-, m or

gEt hoxycarbonyl phenyl, o-, m or p- forrryl phenyl, o-, m or

cetydp hené 0-, m or p-am nosul fonyl phenyl, o-, m or p-(norpho-
20 lin-4-ylc Wd@py)’qdlaempheséer combating cancer are described in

p- (nmor phol i N4+ phenyl, o-, mor

p- ( 3- oxomrmbhﬁﬁ% nyl, o-, m or

p- (pi peridi r@’tf@r@ﬂﬂﬁlzﬂwég‘?@ﬂﬂhe tRsatrdBnt %’fd!seases of the immune system,
p[ 2- (nor phol i n-4-yeet hoxyl phenyl , o-

p-[3- (N, N- diigehaaraie aid m‘tamqtpphdwasesare known from EP 1 043 317 A1

p13- ( 3xdi et heY &Mgéi%&&ﬁl do] phenyl, o-, m or

p- ( 3- di et hyl am nopr jonyl am no) phenyl further prefera- 25bly

2,3-, 2,4-, BPB 732766 ABadd B¢ 0 % i2, 5-,
ARREAD RIS § 5 d| %, or%phenyl 15’73!3@ B@Qfé%@h@@b‘ther%nquro§yrjé_’az&:§

3. 5- di br oropHE$ANd pyddazinonessasifunigicidas anylinsetisidast

3, 4- dllTEthO rophen 3- am no-4-chl or q-

2- ani no- 3- cﬁﬁéﬁw 1ga%nm8h%§ gr H%gﬁ\’r %‘i%‘onw%ﬁw}g-s %397’854-
2- ani ngs 6- chIPEBIESAOH disdoséd D@e‘ﬁp@‘nﬂbﬁhﬁﬁé@ﬂ ani no- or



or trisubstituted b A OR2, N(R2)2, SR2, N2, CN, COORz2,

CON( R2) 2, YRZG#AI45 sozA S2N(R2) 2, S(0)mA, CO Het2, HECZ/EP2008/003549
O[C(R2) 2] , N(R2), O[C(R2)2]Het2, NR2COOA, 7NR2CO0[ C( R2) 2I nN(R2) 2,
NR2C00[ C( R2) 2] pHet 2, OCONR2 [C(R2) 2] N(R2) 2, OCONR2 [C(R2)21nHet2,
10CHO and/ or CQA. Ari particularly preferably denotes phenyl
which is substituted in the 3-position by NR2ZCOOA or OCON(R2) 2, very
particul arly PHBMMARY QFbWEE!NE{ | rrespective of further
substitutions, Heti and Het3 denote, for exanpl e, in each case

i ndependently of one another, 2- or 3-furyl, 2- or 3-thienyl, 1-, 2-
20 or 3- pyrroThé jmvntioR reltesdlo &mﬁb@ﬂi@bﬁhe fdrmuld, 4- or
5-pyrazolyl, 2-, 4- or 5- oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or
5-t hi azgl yl, 3-, 4- or b5- |soth|azolyl 2- = 4-pyridyl, 2-, 4-,
5- or 6-pyrirridi nyl , furthern‘oreRﬂreferany , 2, 3- triazol-l-, -4- or
-5-yl, 1,2, 4- triazol 1-, -3 or 5>§(

_Ntetr@rolyl, |1, 2, 3-
oxadi azol -4- or -5 yl, 1 2 (Béadi vl ,
1, 3, 4-t hi adi azol -2- or -5- ﬁ‘ , 45 thladlazo -3- or -5-yl,

1,2, 3- thi adi azol -4- or -5-yl, 3- ﬂ pyridazinyd, pyrazinyl, 1-, 2-,
3-, 4-, , 6- or 7-indolyl, 4 5 |50|ndolyl i ndazol yl, 1-, 2-,
4- or 51(£en2| m dazol yl, 1-, - or 7-benzopyrazolyl, 2-,
4 ) )

zoxazonI 3-, 4-, 5-, 6- or 7- benzisoxazol yl,
2. 4-, , ”z""%? 30benzot hi azolyl, 2, 4-, 5-, 6- or

7-'henzi sot hi Rol yl, 4- deErotesﬁAr asr Hetbenz- 2, 1, 3- oxadi azolyl, 2-, 3-,
4-, 5-, 6-, 20r 8qU|n ¥ 1-, 3-, 4-, 5-, 6-, 7- or

8-i soqui nol le , 565 orAor 8-ci nnoI inyl, 2-, 4-, 5-, 6-, 7-
or 8-qui nazol Myl 5- ui 2-, 3-, 5-, 6-, 7- or

8- 2H- benzo- 1F\;1 oxazi nyIgl ?Bér}'t IQ IlpIHle erably 1, 3-benzodi oxol-5-yl,

1, 4- berlZodi o¥an- 6-yl , zieﬂap&»shmtzrehhm@d oflberahed-aleyl habing 1-10 C atoms,
2,1, 3-benzoxadi azol - 5- yl or dib nzofuranyl The heterocyclic radicals
may al so be partially or fil i}' &bednay hpreplaced by F, Cl and/or
2008/ 145242PCT/ EP2008/ @93549 - 14 - Irrespectl ve of further
substitutions, Heti and Het3 can thus al so denote, for exanple,

2, ? di hydr o- 2-h ;13- - andfer in fﬁﬁhﬁcj“ryhe oﬁt\ﬁemHWQ*prerllayBe,rep]ﬁc%@by

5- uryI t et rahydr o- 2- i0 4-y t et rahydr o- 2-
or -3-2Pnienyl, 2,3-di ﬁpd‘gfdézq gby,zc (:5 d%r éﬁl %Q@Wrol yl,

2, 5-di hydro-l-, -2- §r -4- 5 or -5 pyrronI 1-, 2- or
3-pyrrolidinyl, tetrahydro 1-, -2- or -4- |mdazol yI 2, 3- di hydro-1-,
-2-, -3-, -4- or -5 py%@@l%}kw heatnoabyde @tdms, - 3- or - 4- pyrazolyl
14d|hydro - ri,d rah dro- 1-

-3-, -4-, -SAmor -6 pyr?'&&ires LTbl?é/'}ChégSor %@nﬁﬁséﬁéﬁy qavmg’! 1%9 or
__"gmrphol inyl, tetrahydiopas,102-, -3- or -4-pyranyl, 1 4- di oxanyl ,
d,3-didRkan-2-. -4- or -5-y|, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or mBNWh|1n¥(ﬂ1a§ﬂms may ks replagsd by (.82 Gy | |

1,2,3,4-tetrahydro-1- , -4-, -5-, -6-, -7- or -8-quinolyl,
1,2,3,4-tetrahydro-1-, ar&@for?r -4-, -5-, -6-, [7- or -8- i soqui nol yI
2-, 3-, 5-, 6-, 157- mn@fer&Wh@hW@r%oee otptriiARd Rflacddiby her
prefer abl y 2, 3-nethyl egegl 0X hen_yl 4- et Iened| oxyphenyl

2, 3- et hyl enedi oxyphenyq) h e@@dﬁd&(ﬁ)ﬂeﬁ groups,

3, 4- (d33 | uor onet hyl ene&aw nﬁﬂéﬂe h%\v ﬁggi ﬁ@é@?@,{;zof uran-5- or 6-yl,
enyl’ or  a

2, 3- (2- oxomet hyl enedi ox

hydr o- 2H 1, SAbenzodi oxcanoieﬁphenyl- ﬂaphthyf or b|bﬂéﬁp[r eabn of aad ¥ 2, 3-
di hydr obenzof uranyl, 2 dr o-.2- 0x0

3, 4- di hydr o- 2- oxo- 1qu719590lq¥r8flt”39b%mkﬂqw BBk GXBZ N )2, SRZ, NO,,
2- ox0- 2, 3-di hydr obenzqngb(b@ QCgNéﬂrjajyﬂhee@% NRIEBEA YE0,NR),,

1, 3- d|hydr0|ndole 2-oxo-1,3
2- 0x0-35 3-di hydr obenzﬁfﬂjaé\oQO-HeZ% Het® @WRZH%N(R%P@EMRQ)gmU

O[C(RzlHet’, NR?COOA, NRZCOO[C(RY1.N(R?),,



Het 2 particularly preferably denotes piperidinyl, pyrrolidinyl,

pi per azi nyYO &08fie2ghol i nyl , each of which may be nono- OPCT/EP2008/003549
di substituted by A and/or =0 15(carbonylgoxygen). Y preferably
denotes Het2, N(R2)2, NRZ2[C(R2)2bN(R2)2 or C(=0)N(R2)2, in which an
NH group may be replaced by N-COOA or N-COA. 20R4, R5 preferably
denote, in each case independently of one another, Hor Hal. R2
preferably denotes H, MNRIGOQ[@RNL]Hatf CPEONRICERDsINIRY),,25 Hal

pref erably denotes F, | s0_| articularly preferably F
or O . Throughout the &Qéﬁéi)qgﬁﬁﬁﬁ‘?tao@ég g"} /Q_[Jéb'%fs, for exanple,
X, A or R2, 30uhigdeocelaich "REpEAGEH RSN N el‘,%ﬁo‘tﬁ_%'m%o— blij—nod‘S

different, i.e. are inde- pendent of “one another. e Cono

of the 6{ ormul a | may haveycineaturaieo ensaiurated cermromstiahetaranycle hav-
therefote occur in vari.ous . stereqi soperic forns,. The fornula,l ..
enconB5passes al | thesd'$ i??réeN %@%’&f&%@ﬁgw@ﬁ%mbgé/wéaﬁwiedm
- Accordingly, the invenheHb- gl aF ssubshied by HEIak, oRe, gﬁmm unds
of the fornula I in which at |east, one of the'said radic s“ha ne

of the gr ef errgd meani (g2l NEROEE (Gblalsbl(R @r@»ﬁgr&féi)ﬁl“é??‘?g@'&ﬂﬁet of
conpounds may be 5 ex t 2N forgulae la to In,
V\hirrghuconfor% to the fgﬁfgjjzl’ gﬁéaﬁhsﬁéﬁﬁzt@#gﬁé@él Znot
desi gnded in greater @@ngpCOWﬁ'léfﬁ,eoﬂTﬁS;ﬂ?')zW(Rﬁ,iO{@T(R%]LHétzt he

nbr a

formula I, but in which . in_|aAdenotes u nched or br anchgd' al kyl
having 1-8 C 10atons, MIGRCGH NHEOQPIEBrelNés beNHEem QISR jsHet”,

a /orO;lSinIbAIkd?@]b | kel i ng
1-8 C atons, in which I- ﬂﬂégmgﬁqgm?éQﬁr%éﬁ\gﬂgzﬁgﬁé%etﬁag%@ér Br;
20i n | cArl denotes phenfBOMN{RER, $E0)wH GOk LTHE OYA NRBOOQA, eNA,
OCON(R2)2; in I dHet' denotﬁ?;a ng)/‘no- or bicyclic unsaturated or

ar omat i16 25het er ocycl e CKAFThY2Ad/0H =9 (Gasp@Nd OXg@)ons, whi ch may be
unsubsti t ut edig®® nono- j ' NGO =78 T -~
(carbonyl oxygen); 30i g%%ﬁ??@%ﬁfggg@ﬁ%@%l ?/gﬂ%boenm mﬁg%%%ﬁ@hav
ben_zogalzo: yl, i Rda}: \iﬁ_h‘;gh1 ﬁmér&andﬁt?zbbgdms,quhinblmawbe ngbmgrrgi_ifldfl él
or indolyl, each o | i s,_uns u or, mono; or disubstitute
by A, NH2, OR2 and/or 2 uf%cg?%ghﬁﬁ'o(;@ggﬁj?” S 7Y fIBER e REYE_N)a
mono- or bi cRE| RE sat ueaklednBEbEr RGHK T dHdVandtR8r, Heh8te3Hb, ang? g2, O

at oms, 2hi ch may be unsubsti- =~ WD 2008/ 145242PCT/ EP2Q08/ 003549 - "17 -
tuted or mono- or di subdtiNER RdNSe, &CQRARS 0 ONIR eaNBIGPA, B()eA) ;

inlg Het3 5 NRZCON(R?), or COA,
X denotes CH or N,
. Y denotes Het?, NRIC(R?)2]sHet?, NRIC(R?)21.N(R?)2,
<25 NRZ[C(R?)z]J.Het?A, OH, OR?, O[C(R?),],Het?,

O[C(RY)z]nHet*NA,, C(=0)N(R?),, C(=O)NAHet? or
C(=O)N(Het),,
in which an NH group may be replaced by N-COOA or

30 N-COA,
Hal denotes F, CI, Bror|,
m denotes 0, 1 or 2,
n denotes 1, 2, 3 or 4,
25 p denotes 0, 1, 2, 3 or 4,

and pharmaceutically usable derivatives, solvates, salts, tautomers and

stereoisomers thereof, including mixtures thereof in all ratios,

Bt
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The invention also relates to the optically active forms (sterecisomers), the
enantiomers, the racemates, the diastereomers and the hydrates and sol-
vates of these compounds. The term solvates of the compounds is taken
to mean adductions of inert solvent moiecules onto the compounds which
form owing to their mutual attractive force. solvates are, for example,
mono- or dihydrates or alkoxides.

The term pharmaceutically usable derivatives is taken to mean, for exam-
ple, the salts of the compounds according to the invention and also so-
cailed 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 acy! 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.

In addition, the expression "therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:

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

The expression "therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.



- 18 - in which 1-7 H atons may be replaced by F, d and/or Br,
denot es ph¥RA008HSe42 i s nonosubstituted by NR2COOA or OCENGRILSS/003549
Hetidenotes a nono- or bicyclic unsaturajgd or aromatic heterocycle
having 1 to 3 N and/or 0 atons, which may be unsubstituted or nono-
or disubstituted by A, NH2, OR2 and/or =0 (carbonyl oxygen),

10Het 3denot es_a nono- or bicyclic saturated heterocycle hav- ing 1 to
3 N and/ or 0 &hensyentiohclisoglates toribeluseidfutigtlres ofthrocorpounds of the
di substi tuted Ot?%(,l A gr)fd/or =0, (carbonyl, oxygen), 15Het 2denotes a
monocycl i ¢ saty il THeEX BRI RS af W diastoraqmss tr exagiried the
whi ch may be raot:10n.2ditsyibshi {8t ech oy foRRds ApoFO (carbonyl oxygen),
R4, R5each, independently of one another, denote H or Hal, 20Xdenotes
CH, dengt es HEhose mraRpaticulary[oefe2alRly, KRR ES 06 5teB4ciBPNERE Bmpounalsi ch
an NH group nmay be replaced by N-COOA or N COA, 25denotes 1, 2, 3 or
4; in InRldenotes Ari or Heti, R2denotes H or A, 3 30Rdenotes Al k-Y
or Het3, Adendhemvemtibanehkess & tharansiesh ' 1 t in
which 1-7 H atons may be repl aced by F anﬁwhe\?\%ﬁm@gl%n@ 2! fReof
2008/ 145242 PE@NED8 PBPerssSHo the peparation of epomhpendsefrthd fatront Ineocobd

repl aced by K r ' es. phenyl, whjch i|.s

m)lr[:osubst i %/ut]ggq:%ycq ﬁ@%bﬁ %rl’—gJ l"%‘iﬁ%@%@l#%yg?%@%&ygh\ﬁqﬂsaggow}ya,tes,
benzoxa?dl yl , taututaersoan SN S8 Rierg tHerbof, BRBFHCE &b hat qui nol i nyl,
di hydr oi ndol yl, or indolyl, each of which is unsubstituted or nono- or

disubsti t ut edby A 3 RRPIPCERE M &rrmeda flcar bonyl oxygen) ,

1 t 3denot es pi peridinyl, pyrrolidinyl, piperazinyl or norpho-
linyl, each of which may be nono- or disubstituted by A and/or =0
(carbonyl oxygen), Het2denotes piperidinyl~_pyi@olidinyl, piperazinyl
or norpho- 15linyl, each of whichsmay be {Dn < or disubstituted by A
and/ or Ep (carbonyl oxygen), R4, A ndently of one

anot her, denote H or Hal, Xdenot 20tgriotes Het2, NQ R2) 2,

NR2[ C(R2) 2] N(R2) 2 or C(=0) \{R& 2 n whi ch an NH group;jmay be

repl aced by N-000A or N- COA, den%/)ﬁ, 2, 3 or 4; 25

RSs
20
in which R®, R, R® and X have the meanings indicated in Claim 1,
is reacted with a compound of the formula 1li
3
25

R-CHL-R? Il

in which R" and R? have the meanings indicated in Claim 1 and

L denotes Cl, Br, | or a free or reactively functionally modified
30 OH group,

or

35 b) a radical R' and/or R® is converted into another radical R and/or
3 . .
R” by acylating, alkylating or etherifying an amino or hydroxyl group,



and pharmaceutically usable derivatives, salts, solvates, tautoners
and st er eoM4dMEPR4RHer eof , i ncl udi ng m xtures thereof in EIMEPMOS/E@SI549
30The conpounds of the formula | and al sqqthe starting materials for
their preparation are, in addition, prepared by nethods known per se,
as described inthe literature (for exanple in the standard works,
such as Houben-Weyl, Methoden der organi schen Chem e [ Met hods of
Organic Chem stry], Georg-Thiene-Verlag, Stuttgart), to be precise
under reactiog,35 conditions which are known and suitable for the
said reactions. Use can WD 2008/ 145242PCT/ EP2008/ 003549 - 20 - al so
be made here of variants known per se which are not nentioned here in

greater detail, 5The gtarti C unds of .the fornmulae. Il _and 111
are gengr al 'y %known M ﬁﬁ?ﬂtﬂﬁﬁgﬁf@gg@%m ?n%%§g¥00tpﬁ€yd%’&\fﬁtﬁésMéfﬁﬁted
by met hods kneydh 1 ' ' 2 formula Il used
are, if not conngfb@?ha?ﬁgfvgs}?ilﬁgﬁ @Wrggﬁ'g@z?‘ﬁ@ ayréz%’ar ed by the nethod
of W J. Coates, A MKillop, Synthesis, 1993, 334-342. 10 Conpounds
of the fornul ?nbl can preferably be obtained by reacting a conmpound of
the formula | F'w%¥h a conmpound of the forrmula Ill. In the conpounds
of the fornul addse dr Ai¢befRPIMEN PlerkrteBintol o ofitd §8&. 15 or

reactively nodified OH group, such as, for exanple, an activated
ester, aH inidazolide or al kyl sul fonyl oxy having 1-6 C atons

(preferably | ,f o) r: tLri Bhugs yLsul f | ox or_ .
aryi sul f onyl %@Bﬁ%\%ﬁ%gg&%&%ﬁ% %fjbcr%s %p’r f’ﬁ%ﬁlﬂyhpﬁgﬂ% }1'88? e meanings
p-tol yl sul f onirldivated f@Cthélfermeladt uarsk expeighpdtiedathenR@eout in the
presence of an acid-binding agent, preferably an organi c base, such
as DI PEA, triethylamne, dinethylaniline, pyridine or quinoline. The
addition of a I i i " I roxide, . . nat e or
bi - 25c&® bonaitirtgéglr&ﬁ zténsost ne?éésfg%ﬂpgﬂ %Zé%kaﬁ@‘f)ag%%n&ﬁea%g \Qg(?l(!gg%ﬁ

al kaline earth nmet- als, preferably of potassium sodium calcium or

caesium may al so be favourabl e. endi ng on the conditions used,
the reaction ?‘i%‘q?%s B@ﬁ/ﬁé%H” raﬂ‘é%gépﬁ‘?ﬁi esbpnghed. gag dasthe. 3, 4, 5,
reaction tenpgratairgei $0I@?%IM%%‘. /:@B(Eﬁv)r el déHS‘te%‘Iﬂetthﬂ}%m%rﬁnn%thégﬁ P

-10 and 90, in particular between about and "abou
sui t abl e i nerProyl,veenrrepyl; buty) dsaustyb eas-busy on tars-buépt sfuethe®bpet alsbeum

t her, be | : |, or j nat d bons,
ST ehi of ot Pl G b B AL 1t hep o S te Ry o, -2t &
chl or of or m or pi@ipghl mgt hane3s. ¢ ﬂi?ﬁ@ﬂhglge%%,m s W,%It-halr,@-l ,,glg'g ,hgrgglor
no

i sopropa- WO 2008/ 145242PCT/ EP2008/ 003549 -21 - ) n-propahol’,
n-butanol or $erdimaibdhulyl, letaid-ethykudy, hstiylct-mathydprogy|, Tdethybpr opyl

ther, tet T i - al th h
ctyl ene gl your Rl 2L oP AR RS TREY nufig s ter byt oxam-
di met hy25 Set hgle, {rifugromedhyl ket ones, such as acetone or but anone;

am des, such és acet am de, di et hlyl acet am de or di net hyl f or mam de
(DMVF); ni tri l'e¥enspehicdRriyqaenablyidenotes plkykhaidrg 1sdch, 4sb ar At hyl

't i o _ ( Fr Ul I' ; o o
sl e { X8 SrURAR Bl U SEART o, S MDA
ni t r obenzene;tedstidyk peatyt eyl dtifiydroamthy|10éRiafuo@eti e ur €9 -teiflublee

said solvents., Particular preference is given to acetonitrile,
di chl or3pret ha%tgyand/or DMF. It is furthernore possible to convert a

conmpound of td I ' h @%&3’6 t l.a.,l by
converting a r%%ﬂ@@dﬁ%’%@p%@ﬁﬁ%egﬂg e &%&?@QI %&g"ﬁgyﬁd%
by acyl at i ng,pedltkly byeldmggydor eytleheplyi.ng an ami no or hydroxyl group.
20Furt hernore, free am no groups can be acylated in a conventional
manner using an acid chloride or anhydride or al kylated using an
unsubsti t ut eaIRmrsfdpSbi j %ﬁEI A i.nert
sol ventzs such a_sp di chl g%&h@ﬁ]@éﬁ?&%ﬁﬁ%@%%qﬁle ?gscgnaggmgf I‘]:‘]a
which 1-7 H atoms may be replaced by OH, F, Cl and/or Br, and/or in

which one or two CH; groups may be replaced by O, such as, for example,



30 Preferred starting materials for the solvolysis or hydrogenol ysis
are those WHFWH1¢BM ai n corresponding protected ami no aniFTFEPA)RIN0S54YI
groups instead of one or nore free am ngand/ or hydroxyl groups,

pref erably 35those which carry an am no-protecting group instead of
an H atom bonded to an N atom for exanple those which conformto the
formula I, but con- WD 2008/ 145242PCT/ EP2008/ 003549 - 22 - tamn an
NHR group (metﬁﬁe@ﬁ, rRthylenes prepyiere gruyleseiaig(Gine@(Chigs-; Exthasmeraoc

or CBZ) inst r ks fyrthernore given to
starting mat ??%aq?@z%ngra%@ge5%91%%%@(39%%?)&%% ﬁgr oup instead
of the H atom of a hydroxyl group, for exanple those which conformto
the formul a I,1But con%ﬁtin an R'O-R?q?nyl roup (in which R" is a
hydrox%I-profagc PAGETr (I XaNiRe <Rid Mhor -1y Ox Yty BthyiRNARY! 18, e or s
al so possi bl @. LidVoPhicad | r diffecent ct ed
am no and/ or%h%/@m%;l%g% gu’pﬁg ?gﬁﬁseodﬂgégéhgﬁ%hgt’hrg %{?é{%ﬁrog{yéﬁ% é
starting mat 814 @l p-hydraxiiehemdt @¢ hi-ny mnitphepyksenh- ar p-athihbphen}!, o-,
from one anot her, @gerﬂ\{ éﬁfan i h.many cases be_ cl eaved off

sel ectivel y. "THE R-EE¥HeRamroirbesyt cngngps agN-metdaminaca emdr al

terms and rebpkgyl bo Al QIUB—%CMHrﬁiBO?HQnﬁ%I, | & é-‘?ﬁet%%;ﬁ'ﬁ?ﬁyﬂ%-, m- o

(bl ocki @g) an am no group 20agal nst chem cal reactions are eagy
to remove af Pesthoxedtewi, reedme loe pi-ethbxy@aboinyiphéiad, dbeem argr-(N dddput

| sewh i [. . Typi cal of . . , | ticular,
P R L0 R S T RSN ey
Sihce t he ammmrm-m@mylmmgmmaésM-wﬁd,mawﬁynémﬁncggﬁéﬁﬁ%-, m-

reaction (or reaction sequence), their type and 25size a
furt hernore AbP-TRITRPRANYLHOWEY @ p-iocstephanyé d-smgioren chioroprosrey) hay -

i 1-20, in-parti .. Th " I "o

R R e RO TV T e
process. |t imadrudestadylifgyphenyrer medr b_l’-(gmn@bh@hf!t bs 26 EpIcBRRC
aromatic or het- 30€I‘O;¥C|IC carboxylic acids or sulfonic acids, and,

in particul aPeRKSx L P-BEHhPXYcRryeRdRRem oy M- d-Esmainhanyy o-,
ar al koxycar benyl pgééé’lplﬁfgieﬁgﬁgpln?—sopé-laﬁ%gs E%rlrygg{e%gsoﬁﬁq@ SRS ho-

such as acetyl, propio butyryl; "ara uch'a
phenyl acet yl lin-drydgarposyigphers/, benaeydr pairdotpbolih-4-AesiboxyhpRaai keney! |

0 : -
TR AR L s UL TR I e A AV
2-i odoeth 2 i y "),
4 et hoxyberayl et E e O e P, B Pl SIS |
and FMOC, arRiMHIQ)PEWOKgIIenyk vetmasr M(B;(3RbétharainiRopropht)afedsipteny,
am no- protecti . BOC and Mr, further e , .. Fmoc,
benzyl IOand a%éﬁgl g%@ﬁ@%@?m’“‘%ﬂ%&wf ?W’%W%E%?ﬁénhﬁé PrefREN se
krfown 4 gertsy @34 @r4vp 2,508 6t &3 at 86 3INGMLBHaM), Ohz-abey syid aple for

r

protecting a hydr ogﬁyl_ gr oup agai nst chem cal reactions, but are 'easy
to remove aft-8t Of Ao-diEdlorerhemdm.8al2, fe&ch, 8B-hag-lmeds-dibromepheny!,

el sewhere i h X incal f,.such groups are the
above- nent i o@ﬁ%d%%gﬁ@# !cfpuqe-gﬁf’)grgsﬁgfq'&eiwgpgﬁﬁylasﬁ'ﬁ@ﬁ"@?lo%yI
groups, fur tdtemyhraaalise4atiiyro- 2-auife-3THEcRAL PianiABY-8hBE-0D-dAfo-
hydr oxyl -prq‘.}tecltl ng g%oHﬂs are not crucial since they are renoved
agai n ¥t er T HROKFr4auR-Freprapbsayt. amitip-4-bhltdimethyberunce o

pr ef erence i h e R i in rti r -1 10,
car bon at orrsjz.ﬁhﬁEg(og'?rp\{\lﬁgsa@}&ﬁ%?@&%ép%tzég%ﬁ%@rﬁjrpg%[gg" ggg'lzrln?ér' alia,
tert - but oxy GadBeng K, 6-mere 415 triphiur b piedren z2u| 6-triméwNaRes i f RAYEroxy-
tert-butyl Q_WI wher e Benz | and tert-butyl are particulafly
preferred. % Oph8NYs Prig ﬁ%fﬂ)%ﬂf' i & Szdichlosgnd-arogoghanylc 4 dtiodo-g e

r ef er abl i 9 _@HB‘ i r. 4 - but vyl ters (f.or
gxarrpl36 Aé/p@'hcgiurt6 ??@th f@%ﬁ%%ﬁé} S &He'[ﬁmé Zf%_‘r%ﬁf} Oig'ldfygrlpzﬁ?%&ygt%d from

romo-B-methoxyphenyl, 3-chloro-6-methoxyphenyl, 3-chloro-4-acetamido-



WO 2008114%%42PCT/ EP2008/ 003549 - 24 - preferably used in the form of
a mxture AEMF#2aci d and 70% perchloric acid in the PSITES28p8/003549
The reaction tenperatures for the cl eavagg-are advant ageously between
about 0 and about 50, preferably between 15 5and 300 (room
tenperature). The BOC, OBut, Pbf, Pnt and Mr groups can, for

exanpl e, pref II%abl y %e cl eaved off using TFA in dichl oronet hane or
usi ng appr oxi R&EdlySAupE-ENneiboxyphen WxEaeap-6tmettyiphanylt hehiokepg-
group can be gtaaMs FBG_ PRL.AK 5 to 50% sol ution
of di net hyl ani ne, ol‘?%‘ﬁ%c‘ifrlylzfmrsnP 2% %@?%P@ef.ﬁﬁfgﬁé@ﬁ% at 15-30. The
trityl group is enployed to protect the am no acids histidine, aspar-

15agi ne, gl utam ne . and cyst.eine. They_ are c]eaved off, depending on_
the desired eﬁ'oa ﬁ'}mcﬁmg@p}?@?ﬁA Pr %ﬁ?%‘@lﬁi%ﬁwr}eﬂw Whighis Peney di-
group being ¢ ] I e j 32N cids; S fi/oEEA
/ anisol e or érﬂﬁglgg%tﬁih{)ednt?}gg]ag,}d’o%qy ?@e@%ﬁ%yﬂ%’ oldtﬁi %@6&2;&%% gzhd
Anis cleavedRIEOA, FaSOIN(ROMISEO) ok, COHEVs HetdO[CIR)H, NI,

cleavbd of 1 uStHe Hgie ettt QB AAR CoBRIT oW hane. o 'S

d | ytigREt 2 2
E’ébéﬁgiﬂé’ e D O A B X R B e,

in the presededCoandlog&Qhyst (for exanpl e a nobl e-netal catal yst,
such as pal |l adi um advantageously on a support, such as carbon).
Suiit abl e sol vents here are those indicated above, in particular, for
exanpl e, al cohdlpmrticuiety BRASralBE Bamstes PheplhaRRh. is QUb AL ERSIH thych as

DMF. The hydrogen_o,l ysis |s 8eneral| caryied out at tenperatures

bet ween about>-BogHAN PYNBHOR 85 N Dne@ny aboicularlygaferablybar |
prefer y atng d 1-10 bar. Hydrogenol ysis of the CBZ group
succeeglg wel |, 90039%2'3% e, on 5 to 10% 35Pd/ C i n met hanol or using
anmoni um formate (i nstead of hydrogen) on Pd/C in nethanol / DV at
20-30. WO 2Q08/ 145242PCT/ EP2008/ 003549 - 25 - Pharnmaceutical salts
and ot her forHESPEHEEL]THRShpHRAdIoNS: biedi anf Hettdrnatanienexampianin be
used in theiladcht@lseNfBesSéderfty’ Al iSRENY_ o
i nvention al so enconpass@gd SGtILQ ﬁsog%ﬁ?ﬁggzgg%h@ﬁﬂd% ?ﬁ#@{%ﬁ%ﬁ mzof
their g&ar e GPysdlyly Tackeptor Saishidazalyt 4, idcbr Sayravlgleri viedrfse om

Uhe art. pharkaz8l g FEiaBrbl ot o 8 Bnediuk Srith @ mpetmazogs |
the formla R-a8eof byt pOSL. mﬂs@gﬁmﬂiﬁﬂ, %Wé?@b\bﬁg)te}&e%blgﬁt,é@s-

I f the conpound of the formula | contains a car- 1 group, 'dne
of its suitablidzadri<-eandtyb ¥zl 1+ edcti Myl tlher Semtrapolyhd 2Bt h a

itable b . i ] -additjon salt. h
bases are. 1 orodRnlE. OG0 2B 38 R 1 d Avaliagobar 8o Yin
Hydr oxPfle, sdd2 drthiitizokizder g, 11i 2, BitmdREH.AX iof 5.y RIK ¥ 408y e

) 0 i
met al 15hydroxi des, such as barium hydroxide and c _I’C| um h@c{r ox”ﬂe’;
al kal i met al PXI3&% dbs 2-for 4exant e pordalyi dnoebriexndelyk intazodil uts,

propoxi de; apd AayiH | G bases, ,such, as pjperidine

di et hanol ani ne 46/1?16({ ?P%%@ﬁ@%%@'a?ﬁﬁ’z T%e’h%"l %n%o hgﬂm%yéﬁfgly'o?"tdﬁe&’ 6-
conpounds of ot febdrmonakalyl, 3ar4, bi k&-orZ0WesgidorarIged. 4.ns5t e gase of
certain corrpgunds of iyhe formula I, _acid- addition salts can be

for med3By t r BEPFAG A2 L mpoufine’ Ritemziseiisaeigbit.dal Byonédsprshl S-

organi ¢ and bReAARIE sacsdg. 4.0F_ exaiml g en hal ides,. such. as
hydr ogen chl ori de, k;’/dr'ogén ’bé b{r?i’ e or ﬁ%’/@%%gﬁ ?ogﬁd%; %OtTh"ecFr 5Per al
aci ds and cofriEShondt Ag Sabt 7-thdreinholimlic, ds Fubf ater S28mhar@i,or
phosphat e an .and .al and nonoaryl sul fonates, such as

the like yl - ( _
et hanesul f ongf g SRS Poria é‘&‘id_fb%'h%@r'fé anxoriat-exazing, Birther
or gani ¢ aci dgredaghpbpn reseendi salits 4 : igl .
trifl udh oace?_at e, bfthgr't rate, rlm éﬂj %ﬁjggﬁﬁjﬁf%xgr&g&#?é%gﬁéﬁéﬁg%
diazol-4- or -5-yl, 2,1,3-benzoxadiazol-5-yl or dibenzofuranyl.

The heterocyclic radicals may also be partially or fully hydrogenated.



nmet aphosphat e, net hanesul f onate, nethyl benzoat e,

nmonohydr og¥RgRABEEREEe, 2- napht hal enesul f onat e, ni cot i nat BCTAEPZI0SDES549
oxal ate, ol eate, pal noate, pectinate, pefpul fate, phenyl acetate,

3- phenyl pr opi onat e, phosphate, phosphonate, phthalate, but this does
not represent a restriction. 10 Furthernore, the base salts of the
conpounds according to the invention incl uge al un; ni um anmmoni um

cal ci um copp&iespeeid of fuyther pabgtitujond, iHetl ang Hedgoestturg also denote,

manganese( ||| (4 ot assi,u di zing 15salts
ut this i ot RRPRR et M PR T AL B SR B B 4
above- men- tiBAag, setrdisdroreiRreneg ] 1S3 didselal-2-AMERahyFo-2 v al kal i
netal salts sodium and potassium and the alkali'ne earth netal salts

cal ci un&]? and nRERSiZindissired-of2-t de, dopolmmeoi, 2, haliffysirond- a-2-, +hi ¢h
r

are dertved 20f &C r ;aceult isC . | e _of gahi ¢ nan-t oxi
bases i ncl udg&sgl g%g? ?)r??errg)?f %ﬁ%%ﬁ%@ﬁﬁ%ﬁ %ﬁr?f "QHFH@%Z,O@- 2,3
substi tut ed afthydre;1-a+20-3-ned-ughi-Bpynatalyiatdisargaesint,i-Bgop LhpliazEled
am nes, cycligc ar"rﬁl nes, and basic ion exchanger resins, for exanple
ar gi ni ne, bethft hycﬁ'ﬁf1f‘eT31e73'cCHI"6TRYﬁFib5b'éi31@;4‘@5"@@?‘@;1", -2-,-3-, -4-,-5- -
N, N - di benzylgt. iamne._ r NENe) o 4 CY Gl '

25di et hgpol anc‘?ng?/wd?i:agtgﬁy’r%m%nnggﬁg‘%@’ﬁgl %m%no%é%hﬁﬁm&ﬂm’ [Pg‘trahydrm
2-di Lrelt I aLﬁZho-&e:trhémgd;arlz;éi hardjgmr'nyi,etlsmibyém—aedﬂ?m ey, hexahydro-1-,
N- et hyl nor pholi ne,, N-e i peridine, glucam ne, gl ucgsam ne,

hi“sti di ne, hyg"r BbaﬁPﬁﬁéaggﬁpﬁaﬁhYQﬁ?ﬂe,-Zr-i- 08 HBYTIMitNYlel- #e6f Gni ne,
N-fret hyl - D- glgisaraing1, 1RERNR I dr39Pi per.azi ne. spi Berbdiney opolyam ne

t
resins, procaine, purines, theobrom ne, 'tri'ethandl arti ne,
tri et hyl am nél,2G4-tastatyidaerd1ne?-,4r.i @r.0Py, -8rj Te carmdHisoquinolyl, 2-, 3-, 5-, 6-,

|t onddd co’ gt EsentSPRLePF e T e o liRe arera oSty

i nvention whispledtypaenyIbasi-felt Iérﬁ?egﬂBxWi B D@HYNIONRS 91, 3,4-
qguat er ni sed usj ng a%en?ys such asSIgO'-C4 al kyl’ hali des, W W.3,

2008/ 145242PEfh SxysBwh 3,44difluorametbylensidionyinteyyl, Z8djtydro-

i sopropyl an sty ehloside, . de and iodide;, di(CG;C4)alkyl
sul fates, f o?’e@%ﬁ‘nﬁ%%iorrrggﬁy?’,3'@‘%’?@’3&“3%&‘98’1"2%%% Pﬁ?%? 3, '3"

(G 10- G a) al kytrdvaH-tiésherizadicupimbecdsTyl furtatamit préeuwply 2 3yri styl
5and st?®aryl chloride, bromde and jodide; and aryl (al-C4)al kyl

hal i des, for d@wm%n%ﬁ#rﬁw!rc?h:ﬁ"@mydféo”@nWQfHEﬁM,lﬂ/‘ﬂ-Cﬁﬂ?}&W OXBAth

wat er - and oighirsbyRlie Co&; ing_L.0 4 heg '

or epar ed usi ngm%uc RO S R S A
V\,hlt cht ar ef pr f | r@nbrrzﬁmidﬁ:tet I;é,c‘ﬁﬂa:_tileydrbjrridfoﬂm(ﬂ-ﬁ_ﬁ@agatj?ydhﬁﬁ(ydﬂ@tcﬁ,
citrate, fumgrate Mcqonat e, . hem succi nate, hippurate,

hydr ochl or i (rjrg_ W@%%‘ﬁ&ﬁf%&”?m@?ﬁ%ﬁat e, mandel ate, negl unine,
nitrat@p ol eate, phosphonate, pivalate, sodium phosphate, 15stearate,

sul fate, sulfosalicylate, tartrat € thi omal ate, tosylate and troneth-
am ne, but tHi 8 fugheembadienenidHed preferabbrdermteeata meioeor bicyclic un-

Particular p ce 1s.given.to hydrochl oride,, di hydrochl oride,
hydr o- 20br om_gg?eu%%:aal Oﬁa%@?%%ﬁ!ﬁ%@&ﬂ'ﬁﬂ@ﬁ%ﬂ do %s’ﬂlalng%/%' (gﬁéor@ﬁc\é’hl%ﬁ‘t e.
The aci d- addivdyole sablisstRlitedas hosOBOMELSsHlitddg, AOKIY! QFP #Hfor =0
prepared by bringing the free base forminto contact wth a

suf fi cBent  akRiRPNYfoxyEeNHesi red acid, causing the formation of the

It i i The. f b ted b
o7 ngi ng t he: aNt MO0 MG LaRl BECl RO DS RRaTeoral Reme
free base i nomazmyiymraizoiyﬁlbemnﬁi@ezoﬂ]nQ;uﬁ;fcﬁm?,bmdfr@ghga fbif fn?EM,n a

Wi
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certain respect fﬁom,th_e corresponding salt forms there )
respect to cEBRtRAPHWHIRSEIEISUBBbtad Pemonenon dissibstiluted by vy NHy, T8R! ar

sol vent s; fogngﬁgzwg%gﬁgﬂl%%yéé;@pi nvention, however, the salts

ot her-38 se correspo ective free base forns thereof. WO

¢



25maceutically acceptable salt” in the present connection is taken to
mean an act¥9eé%18dt%di ent which conprises a conpound of tRET/EBINSIDNE549
in the formof one of its salts, in partiqguar if this salt form

i mparts inproved pharmacoki netic properties on the active ingredient
conpared with the free 30formof the active ingredient or any other
salt formof the,active ingredient used earlier. The

phar maceut i calhi§t” Reefeprtipenetgsta mene: of bidysliasaiuvated igtedicede heaing 1

phar macoki net 18 o e O ARPER hER 3k e nsvbsed &F mne ok 'ssBsben
have a positi vetedify AemeikorcrOl(barbphgr BgeAynam cs of this active

i ngredi ent ng;] gespect to its therapeutic efficacy in the body. WO
2008/ 145242PCT/EpPaUEHEUlyRrgterably denpties pipesidinybpyraliding, miperarieybores
Loaor oo e 1SRRBIA, Saebr LARS a0 BeSRERBEK Sl o -0
st er eoi soner s (tdrboaplfoxyigeal.udi ng m xtures thereof in all ratios, 5and
optionally excipients and/or adjuvants. Pharmaceutical fornulations
can be administered in the form of dosage units which conprise a

predet er m ned -pYOH RS j [ | r ' h

uni t car:l conpri se!,?J f%’%fbgég%ﬁﬁgs %ﬁ?ﬁ%&?%% gaﬂ%&;@%@;&'&fﬁgg\%g 1?;8 % o]
700 ng, 'Part i dlikedioy Cpatehes, atitigh Snaybeé enciid orglisWstitute@my AaHabr =0
according to f(her i nvlenti on, depending on the condition treated, the
ngrlglod of admfABPPYIPYHCEhd the age, weight and condition of the
patient, or phrttBEeELIAR prERAMY AUrBRSs SiRBr HBlid I 22ihDE
form of dosage 12(5Tﬁﬁi.ts ipcgh éo.n%ﬁégef% %@%ggtﬁg? 'n@gélgﬁgg%ér%¥|hpl o
active i ngr edMmaiphplény!deacdgef winich may beenorat atatisgrestitutet] Hyok mumdadri=aDs
are those whi ri dai ly dose or part-dose, as indicated
above, oP a cg(%rg@&r?ﬁﬁaﬁjrracti on thereof of an active ingredient.
Furt hernore, pharmaceutical fornulations 200f this type can be

kgomn in the

repared using a process which i eper al |
Bharprraceuti caﬁ/ %?Ferawmﬁﬁt%“ﬁﬁg}znﬂ QE/G(&IQIMREh@réHa@QHd?Qf)Qrin

admnistratio i T i t ho or | e by oral
(i ncluding bu@g}gha%r?%ugﬁ%lﬂﬁ-rﬁ%ﬁ%&a’fe%?écfégﬁya&fgggﬁm R?@gl%bal

(i ncludi ng buccal, sublingual or transdernal), vaginal or parenteral
(i ncl ud?%g suﬁg:}%@ne us, intranmuscul ar, intravenous or intradermal)
met hods. Such™fof nbieigiabhsdenpiepd ereparsaiingepagdantly of ote ssetheknidwan
in the pharmaggutical art by, for exanple, conbining the 30active
ingredient with the excipient(s) or adjuvant(s). Pharnaceuti cal
fornmul ati ons adapted for oral adm nistration can be adm nistered as

separate unitsz such.,as, fo anple, capsules or tablets; 35powders
or~granul es; %op[ﬁ%?@r@y gen {?§§§-H§?Lm’é f?tﬁ?'aamﬁgr BePFI-aqueous
I{i qui ds25 edi bl e foans or foam foods; or oil-in-water |iquid enulsions
or water-in-oil liquid emulsions. WD 2008/ 145242PCT/ EP2008/ 003549 -
30 - Thus, fdrakivgfgirbly denatee Fc&der &, butdlsatmarticilaay pesfeiably Fer CI.
formof a tablet or capsule, the active-ingredi ent conponent can be
conbined with an oral, 5non-toxic and pharmaceutically acceptable
inert excipi efroughclt g, infeiticex amb8icat Basrhs. & FY‘@& nd
the |ike. Powders are prepared by comm nuting tsher%}grgrp l{ﬁ] 't o%zERa’
sui t abl3 f i neVRiIFh @caHtm@rgthan Paceimay ke jtentivateudifferdnt eie.i gre émde-
conmmi nut ed i Mag] , such as, for exanple, an edible
"behcRintbt Bﬁ?gé‘rﬁ%g%{”p

car bohydrate,” such as, |l e, starch or mannitol. 10A flavour,
preservati ve,Thii sprapsantis an thedfoermmy | Hé&%v%eoﬁheopfn%?@ghir (@hfEhd
are produced b¥] reparing a powder mnixture as descri be a%ove an
filling shapéd gtg? fPifeosiHIiD yarines slgrenisomearigdntrss ahke Farbriie Ashsom-
such 15as, f?fas%é@éﬂ'tﬁesé‘% msy di sperse silicic acid, talc, magnesium
stearat¥, cal- ciumstéarate or polyethylene glycol in solid form



stearate, nmagnesium stearate, sodium benzoate, sodium acetate, sodium
chl ori de AYA29088432ke. The disintegrants include, w thoutCEPING8/003549
restricted thereto, starch, nethylcelluligse, agar, bentonite, xanthan
gum and the |ike. 35The tablets are formul ated by, for exanple,
preparing a powder m xture, granulating or dry-pressing the m xture,
adding a lubricant and a disintegrant and pressing the entire m xture
to give tabl éeordingywther inmentian elates, Wp&E08iA#, 46 24& BEMHTBAAS 3f GRB549

- 31 - d 1 xing t inyted i i tabl
manner vt 0B B TeAEBeE TR Ohhecta BeRtlHBVES SHRIObET RS
Wi th a bi ndemesniads aticdted _M@%Sme%%ﬁ%@@u&é%ﬁ'éorﬂmﬁs%ay be

al ginate, gelatine or polyvinyl- 5pyrrol i SSO
retardant, s@Xpregsedifprthedalpyieg drfaihuige Entodhswhizhi amfane & Hreat or

h o f I t .sal t d/ b b . h
2, Tor examiP & URLANGIn CR i aRicHls abt dPuietrieaHb iRalee et bnger
m xture can bite gieuM@IrebANd YEtthETSrhlaWi bik @ WhiBker, such as, for

exanpl e, syrup, starch paste, acadia nucilage or solutions of
cellulose 10 or polymer materials and pressing it through a sieve. As

an alternati o granul at| er, mxtur a run through
a tabletti ngyrﬁ%%:hi %\e, gi Vi ﬁgﬁ?tﬁag@b@%ﬂ -%fng%Pﬁ?éﬁﬂwgﬁamPéﬁgﬁe
broken*Qp to form granul esatohhe granul es can be | ubricated by
addition of stearic acid, a stearate salt, 15talc or mneral oil in
orger to prevent sticking to tRevhighIle? Featmsmayds wplacgekby F and/or
| ubricated mxture is t hencpressed to give tablets. The conmpounds
according to the invention can also be conbined with a free-flow ng
inert excipient and then pressed directly to give tablets w thout
carrying out.the 2Qqgranul ati on or dry-pressing steps. A transparent
or opa&ge pr&@ctigg | ayer 927 §?§Wg’ﬁ%”(§'ﬁdaors¢féppﬁ%d abylaneghaviyer-8 &
| ayer of sugar or polymer gmissial and a gloss |ayer of wax may be
present. Dyes can be added to these coatings in order to be able to
differentiate between diffigrwiithded&betonms tay [25@pddcdd opFJIE] asdon
as, for exanple, solution,,syrups and elixirs, can be pre- pared in
the form of dosage units s%r’t hat a given quantity conprises a
pre-specified amount of the conpound. Syrups can be prepared by
di ssol ¥ ng the conpound in an aqueous solution with a suitable
flavour, whiNgCeliRlrs 30denpdeppbpayledhighiinganosohstitoiaccbaNESEOOA
vehi cl e. Suspensions can b %ewggized by di spersion of the conpound
in a non-toxic vehicle. Solubrlisers’and enulsifiers, such as, for
exanpl e, ethoxyl ated isostearyl al cohols and pol yoxyet hyl ene sorbit ol
et hers, pres.ervativeia, flayour additives, such as, 35for exanple,

ur

p‘e);)_perm' nt of'r H&tural 22 AdPener orskisrtigrinsatwatast pearomatic
ar

ifizghal sweeteners and i Kes [ ' :
2008/ 145242PCT/ EP2008/ 0035&%%&%5%-@%@ héég’\é\%s‘%ﬁ? ?er @%&ﬁ@ﬁa?’%ﬁsm%r
oral administration can, ilfe desibstid;telerencapsed disasktitmted by A, NH,,
m crocapsul es. The fornul afien n 0 be prepared in such a way
that the release is exteng(é% éf’gﬁgﬁﬁz‘@igo@ﬂ&?‘yﬁmifor exanpl e, 5by
coating or enbedding of particulate material in polyners, wax and the
| i ke. The caonpounds of the fornula | and salts, solvates and
physi @mgi cdlll§ f kel i onaldatetes a13-dibydidbeneihideanlyhlbenzbeazolyl, inda-
adm nistered in the form of lI itg)o- .1%somf del.i Ven% Cf%;‘éems, such as,
for exanple, small unil andlYar PRy Aoyl Qiigeiinyhi TRYAIPINgoIY @& irdabd.
and mul tilamellar vesicl esachi dopeRs GRILBRSIIRA TR EELBNAL I Ruted
phosphol i pi ds, such as, for exanple, .chol esterol, stearylamne or
phosphat i dyl chol i nes. 15 TieAddhpddRdsandfor2 (¢arbouyleodygany t he
salts, solvates and physiologically functional derivatives thereof
can al3gpo be delivered using nonocl onal anti bodi es as individual

in If Het® denotes a mono- or bicyclic saturated heterocycle hav-

ing 1to 3 N and/or O atoms, which may be unsubsti-



10 can be enployed either with a paraffinic or a water-m scible cream
base. Al tewio¥edsy4z t he active ingredient can be fornul gcaekr0os@ioyRs
a creamwith an oil-in-water cream base_o# a water-in-oil base.
15Pharmaceutical fornul ati ons adapted for topical application to the
eye include eye drops, in which the active ingredient is dissolved or
suspended in a suitable carrier, in particular an aqueous sol vent.
20Phar naceuti cal formul ati ongeddapicrd-fopdidubrtitadd 8P afdbt el (dart he
nout h enconpass | ozenges, pastilles and nout hwashes. Pharmaceuti cal
formul ati ons adapted for rel®RY! OXHeeMmistration can be administered in
the formof suppositories or enemas. 25 Pharmaceutical fornulations
adapted for nasal adm nistration in which the carrier substance is a
sol i d conprisi lg codete powdemotba wipericinyd asyrialidens, giperalzoty examp! e,
in the 5ange 20-500 m crons vyhi h i rf%d inistered in 30the manner in
which snuff is taken, i.e. FB@PF‘é{Eie@C?‘ JYHER SreNhamane- pagiaubsiitedes
froma container containin e . the nose.
Sui tabl e formul ati ons for ?mh%@%tpéﬁsg%ﬁggéﬁe?g'r ay or nose drops
with a liquid as carrier substance enconpass active-ingredi ent
solutions in er gr..oil. WD 2008/ 145242PCT/ EP2008/ 003549 - 34 -
Phar maceut i caqpﬂbo nﬁ?‘éti onsJSlipE @dﬂPB?C%éﬁisﬁf%r?erﬁ hefRronyclemaying i'dR
enconpa¥® finely particul ateNdad/er O atdhd, svhidhhed 52 R- 8F BRNALE
by various types of pressurised dispensers wth agroso s, nebulisers
or~j nsuf- flators. 5 Pharndstas by & andpnelacadrenybhdaygesy; f or vagi nal
dm ni stration can be administered as pessaries, tanpons, creans,
gels, pastes, foanms or spray fornulations. 10 Pharnaceuti cal
formul ati ons iadapt edefor pafernites ploeaRmyNi HiFAHIN JiREaYRG SEHRAND-
and non-aqueous sterile inj-ection solutions conprising antioxidants,
buf f erst5 bacteri ostati cs an@ys&ached whigh masnee sionghiot ldisubstifbedbly A
15tion is rendered isotoni it .. he recipient to be
treated; and aqueous and nandﬁé%ﬂe@ggagog&??@gse@’pensi ons, which may
conpri se suspension nedia and thickeners. The formnul ati ons can be
adm ni stered .in. si (r}gJ -sdose or pu)tidose containers, for exanple
seal ed arrpoul'@grj an %O vi &ach, PENgRBEY Phope @agthedy despte H or Hal;
(l'yophilised) state, so that only the addition of the sterile carrier
| i quid,2d or exanple water for injection purposes, imrediately before
use i s necessanly. 1% ecti onlesofes Cbhs and suspensions prepared in
accordance with the recipe can be prepared fromsterile powders,
granul es and tablets. 25 It goes without saying that, in addition to
t he above paritillcul arly nmentjepiaesk gafsN Nty &2 | ati ons may
al so conprise other agents usual ip f.héRg_D?’tN&i &%hﬁég’gggﬁz?% t he
panticul ar type of fornul atH(ERIN(RUs, infviticlerarpterogo fruayniod aplacsd by
i'ch @% suitable for oraly achpRi styration may conprise fla- vours. A
fvgnher apeutically effective ynoﬁgjr??ﬂoq% r\éﬁcd& ound of the formula I
depends 35 on a nunber of factors, including, for exanple, the age
and wei ght of. ﬁhe imal, the preci;se condition that requires
treatment, add'Mtsseverit {enpirs Nataitéelof the formulation and the
met hod of adm ni st rgetion, | ltix WO
2008/ 145242PCT/ EPZ(%%I 0035 gﬂpie}slq_otrr@mel y determ ned by the treating
doctor 3pr vet. Howdler, andehbtstAlkey amplert of a conpound according
to the invention fqgr the treatpent of neoplastic growth, for exanple
col on or breast cafti nonma, 9PECESHERABNGheHhof Rearmhgd gkyl hewing. 1-8t@ 100
nmg/ kg of body wei ght of thegid4gei pient (manmal) per day and
particularly typically in the range from1l to 10 ng/ kg of body wei ght
per day. Thus, the actual anouittwhih HayH btomamadbé tepaosaby Wehsdiory
70 kg is usually between 7% and 700 ng, where this anmobunt can be
adm ni ggered as a single d e per day or usually in a series of part-

Alk denotes unbranched or branched alkylens having 1-8 C
atoms,



cluding m xtures thereof in all ratios, and 30(b) an effective anount
of a furt Ve 29a80uePahent active ingredient. The set conprPSEEPRNS/HEDIE
containers, such as boxes, individual bhgtgtles, bags or anpoules. The
set may, for exanple, conprise separate am 35poul es, each containing
an effective anount of a conpound of the formula | and/or
pharmaceutical ly usabl e derivatives, solvates and stereoi soners
thereof, including mxtures tharebich f-7allatsatinesy be Yéplaced by F, Cl
2008/ 145242PCT/ EP2008/ 003549 - ? - and an effective anobunt of a
further medicament active iN§f¥dent in dissol ved or |yophilised
form USE S The promént comaouRdSoriés SitidiAR!RoRSs Rk IBE B NIRTE00A
active ingredients for mamal s, espe ially tor humans, 1n the

treat mg_:Int of tyrosine ki nasei(HaQbéld )di seases. These di seases i ncl ude
the proliferation tumour, cel |l s, 10pat hol. ogi.cal neovascul ari sation
(or angi ogenesi s) \(Hﬁtch prgﬁBPLess%H'éo "&RE’I‘FY%;‘CHBF?W@J‘G PEOMBEE| ar
neovascul ari sation (di abet ihetdrabydoPalihg 1 RISN BAYGED IBFY &hich m y
degeneration and the |ike) and inflammation (psoriasis, rheunatoi da
arthritis and the like). 15%nH#spbesieited phnemor on disnbetitpbasky A, INHuse
of the compounds of the fo ~and/ar physi ol qgi cal |y accept abl e
salts and sol vates thereof Q%‘Tgr%cﬂgk 5@2%5‘?%?&%)%9‘3@ nmedi canent for
the tréd&ment or pHatdnti odenbtesanaino- B BidkiedatpdetneadocloE Hale
treatnment originate fromthe %gr oup cerebral "20carcinoma, urogenital
tg?ct carci nonm, carci nona!"§ Ti®é N prpfut® atapst whichgnayrhe wnsubsti-

caf ci noma, |aryngeal carci I} I . f er~ group of
preferred forns of cancer g’ﬁgar?gr%&:@#ir%qq%% é@ﬁ]gg,b%ﬁéa}om‘o?car‘

adenocar ci noma, snal | -cel | bboyiggxygen),nomas, pancreati c cancer,
gl i obl ast onas 25an?_lﬁl%1 east ,carci nona. Al so enconpassed is the use of
n

t he coffounds acco g t odengfiesamenesyeicptuted betaioarie baviaady tr
physi ol ogi cal | y accept abl eogghh tnﬁls%; f . .

preparation of a nedi canent forg{cﬁe@?m%l’ﬁrkeﬁ?hor p?‘g-m@gc\;/e%[bﬁ%unbsgf a
di sease i n whi ch angi ogenetlted by A aptict atCeharSomy caxygérsease i n whi ch

angi ogenesis is i igated i s an.ocul ar di sease, ch as retinal
vascul ari sation, d ab%ti c ?%?s’l?*HB%%Q?W%’H@@EMH%@@PQFE H'or Hal,
degeneration and tle |ike. denotes CHThe use of conpounds of the
formul 201 and/ or physiol ogically acgept abl e 3255al {s an% sol vat es
thereof for the prd&parati ofieedtes hrtdi N@RANRIERNENREM ovent  or
prevention of inflamratory %éﬁg@?? also falls within the WO
20081145242PCT/ EP2008/ 003549 - 2 scope of the present invention.
Exanmpl es of such i nfl ammat pryhighseaNEisgronglige be heplaBE@ibY NMUIDOA S,
psoriasis, contact dermatitis, delayed hypersensitivity feaction and
thfe | i ke. 5Al so enconpasseH‘(i:@;\- he use of the conpounds of the
fofmul @51 and/ or hysi ol ogy ceeptabl e salts and sol vates

t hereof for the prgparatioﬁé%@legwhgd?ﬁrﬁ;nt for the treatnent or
prevention of a tyrosine kinase-induced di sease or a tyrosine

ki nase-i nduc condktion in a.m |, in which to this nethod a

t her apeut i ca'l%ﬁ)? ef fecti ve %%ﬁ?gg?oél"@g]ﬁrpound according to 10the
invention is adnmi nR3tered dgh@esi-tkr RRMEl in need of such treatment.
The therapeutic anpynt varies accordi hg to the specific disease and
can bes@let erni ned BY the péarydes &-MadHeni, the art wit hout undue
effort. The presenf inventjon.al sg enc asses the use conpouynds of
the for- 15 nul a I'E‘and/ or %?Pﬂ?%PBBr%%@ i&f@ﬁ?'ﬁ‘fﬁﬂ @jié’la!'l]@%”%ﬂofic
sol vates thereof for the pstgppyation of a medicament for the
treatment or prevention of retinal vascularisation. Methods for the
treatment or prevention of ocuhavhich dedbieatpnsunhyde riptace2(eF iznd/or
retinopathy and age-i nduce¢il macul ar degeneration, are |ikew se part
of thesgnvention. The use Tor the treatnent or prevention of

Alk denotes unbranched or branched alkylene having 1-8 C
atoms,

A,



WO 2008/ 145242PCT/ EP2008/ 003549 - 38 - The conpounds of the fornula I
can be adnWRi2f¥H4e2H2t o patients for the treatment of can®eT/EP2M8/003549
particul ar fast-growi ng tunmours. 5The i_nzgntion thus relates to the
use of conpounds of the fornula |, and pharmaceutically usable
~derivatives, solvates and stereoi soners thereof, including m xtures
thereof in all ratios, for the preparation of a nedicanent for the
treatment of diseases in which ihhvehichHibH dtoms magWeateipiiteans)/ Py Cl
10nodul ati on of ki nase signal ,transduction plays a role. Preference
is given here to I\/btmlji nase?d/8r gﬁef erence is given to the use of
conpounds of the fopffula I, hC i i

sol vates and stereoi soners C’t{eﬂrgﬁggp,ﬁéﬁﬂ%g?%H#QEE?%S%%%ﬁgpmf'I
ratios, _for the preparatiomrdBCé)NféﬁDgcanent for the treatnent of

di sease® which are j,nfil uenced i,nhi,bi tiaon of tyrosjne kinases by

t he compounds accorld[e]{ 20 in%er}ogg’%ﬂglm qu%enzﬁﬁW?Felé{Lé’te”ﬁP@ bndar s
i to th f th f ' i TR A T ;
given to the use for the prﬁhﬂ!@émﬂﬁl@izoﬁfl,n@ﬂhéw,rﬂlhycﬂéﬁlréc{bﬁég{/g‘%doiyt,

treatment of diseases which are influenced by i bi't
ki nase by the conpounds ac®aadi ¢fgvhich @ nnsubistituted pechaho-porefisutssiitetei s

i to th f the t di,see wh t he di i
2 SO d tumur - 30The. sol | dranghe PR B TR eHBEn Lo 8aeRhom the
group of0 tumours ofHefle |Ldm}otéeqp@mgﬁly:%?WMH?n&Wpiﬁé@zi‘ﬁk?&dﬁbmﬁ&e

stomach, the kidneys, of head and neck, e oesophagus, the cervix,
theg thyroid, the intestine/Nheachwdwhiemmayke monoher gissbstituéed biné

o 55 U 2oob) abaoRer) B RS e o 6" umour

is furthermore prefldetibl y skeineddepipbridimyt, pyrioliowp!, lbigidazinyl or morpho-
adenocarci noma, small-cell | ﬁg%égsroii nomas, pancreatic cancer,

gli obl & omas, col on carci H8 MEUGh MayTke Rewe- of disubstiiuéet bY s
furthernore given to the U%dﬁﬁzﬁ[}g@?ﬁblbﬁﬁ]%{engf a tumour of the
or e ‘tred

bl ood and i nmune system preferab tment of a tunour
sel ected fromthe dtolp of emcht mdepehdently elitrae anhathee danite HyeHai d

| eukaem a, acute | hat i Cﬁi] eukaenja and/ or chronic |ynphatic

| eukaem a. 10 The scl ose{08HFouhds of the fornula | can be

adm ni stered i n conpi nati ogenbtdy e f62 nts,

i ncl udi2dg anticancer agents. As ul(sqé?l’ ﬁg?@ﬁ?ﬁ%@fﬁﬂ’ﬁgﬁ %gﬁcer
agent" relates to any agenC@RINMR1)s 15adninistered to a patient with

cancer for the purposes of i e can- _cer. The ti-cC er
treatment defined herein nﬁ@ﬁ@gctha%%ﬁlﬂamé@ 'Qa¥‘§1eefePﬂ'ﬂe°P§Bf§»’ @(ﬁg&&r‘%w
involve, in addition to thél-Cco®pound of the invention, conventional
surgery or radiotherapy or chenotherapy. Such chenot herapy nmay

i ngi ude one or noré& of t hedeBPIESW .y TAkt&gories of anti- tunour
@ge’nt s25 antiproliferative/anti neopl asti c/ DNA-damagi ng agents
and conbi nations thereof, as used in nedical oncol ogy, such as

al kyl ati ng agedtphaefEceutieaynEable teriphtdicsnsalts 9p0RKES, itAutomers and
cycl ophosphar’ri[ de,. nit rogrgé} mflst alrgr@gmal phal an, chl oroanbucil,

busul phan and'AFPIGEKIF SRIPOT AREHABOAB B s sherest inealhrgiios. ant i f ol at es
such as fluoropyrimdines |like 5-fluorouracil and tegafur,
raltitrexed, nethotrexate, cytosine arabinoside, hydroxyurea and
30genc3pabi né)e eampaundsuef thatfobnolai lead 4leo tiex stepting anitbrisle Yot iheas,

S Ay _ Biam g 79 A oaEor i
darubi i n TR i 2 SnpEea BYEOHy oMy PSR, A8 1 ot | c
agents (for dssciter Mitﬂédit@*bﬁﬂb%?&%xa%ﬁ‘i@éﬂHﬁpiﬂaﬁ%%ewomsnQpéﬁta. ne,

vi ndesi ne and vinorel - 35bine, and taxoid e taxol "and taxotere)

.t opoi soner BEEPEAVBYL dlethoden dex angarés eharpOtemity [Methods g Orgakie:

et oposi de an LDAS} acrine 008/ 145242PCT/ EP2008/ 003549

“a Op- 35 @h{eﬁﬂétpﬁ, b%%rg-éfﬂzseme-\?erlag, \é?ugga%, to be precise under reaction
conditions which are known and suitable for the said reactions. Use can



t opot ecan, irinotecan and canptothecin) and cell-differentiating
agent s (fowWo088fptse42al | -trans-retinoic acid, 13-cis-reti poTEragisdosadg
fenretinide); (1) cytostatic agentsg_such as antioestrogens
(for exanple tanoxifen, 5torem fene, raloxifene, droloxifene and

i odoxyfene), oestrogen receptor downregul ators (for exanple

ful vestrant), antiandrogens (for exanple bical utam de, flutam de,

ni | ut am de andiseyg® odedvere adf otates, krddRHhandagbithsdre it nhdiRidned here
agoni sts (for. exar‘rPI e, qgoserelin, leuprorelin and buserelin),

progest er ones'($'6F eéﬂ‘f%ﬂ ‘e nmegestrol acetate), aromatase inhibitors
(for 1l0O0exanpl e as anastrozole, |etrozole, vorazole and exenestane)
and inhibi- tors of 5a-reductase, such as finasteride; (i)
agent s %/hi ch Thaistarting snowoundsof itme frimarad flamdelkiaarplgenerally known. If
met al | opr ot ei e inhibjtors, like marimnmastat, d inhibitors of

ur oki nase pl a -arfglr?é’ale O ELat'BY C?B@W@Paf%ﬁ@&!mﬁt ‘?‘5)5 {"?Q/W” per se.
i nhi bi tors of Te& etilatins i f AREDH sl o 18 o ;

i ncl ude growth fgg’!tE or an?%gfj?%g@klgggv# ﬁé?gct o’r#rﬁgﬁgﬁyﬁm‘gﬁﬂ %g%f“’ebée'
(for exanpl e §%ieraly pranasgd baribe ipoetod rod Y ud WBrediel Har MefiliopTSlyntesis,
the anti - 20le§)£1§)§7 ﬁlt_'gfdy cetuxi mab [ C225j), farnesyl transferase
inhibitors, tyrosine kinase inhibitors and serine/threonine kinase
inhibittls, for exanple inhibitors of the epidermal growth factor
famly (for eéarrpl e EGFR fam | rosi ne kinase inhibitors, such as

t
N-¢,3- chl or o- 4PINESHBER SN form);éﬁ %6&@/9ref@@h+bbpmﬂtain@@rbweaytjng a com-

dui'nazol i n- 4- &4 fi-ti i

25et hynyl phen%ﬂbg?&-&%iﬂg%g[aﬂ{ay\@ﬁ%g@ﬁé%%&?Flhéazlzﬂrwj%-lIam' ne

]glerl oti Ri b, I )Gﬁl;hé?@)rnmﬁd@;cﬁdh@'lf@mma-mﬂ(@r@éi@pdﬁnote_s Cl, I(BEJI 0{83]3?8
uor ophenyl) - 7- (3= mgr phol.i np-_ pr opoxy) qui nazol i n- 4- ami ne

), for p&a?/rm%r "?%ﬁﬁ"?ﬁﬁ!( E}%A'#dﬁé) QITEQESR%% é?.@tg agefor gamplovamasiiatien ester,

famly and f i | ki ; c e f r

o 13 () ant e O Ry pfeny ol PEAG TS & SM R Il TPibOr

effects of vaitionsioxymddifheroaietiylaviianylay) or an(suifongkagi=ritg®-10 C

anti-vascul ar_.endot helial, cell growth factor antibody bevaci zumab
[ AvastinTni, a(?%%o@ﬁ%@%%ﬂﬁﬁ@y%gf Hé@@‘%ﬁ‘f@v'@@d in published
i nternational patent applications WD 97/22596, WD 97/30035, WO

97/ 3285 and WO 98/ 13354) and WD 2008/ 145242PCT/ EP2008/ 003549 - 41 -
conpounds t hathawsaetipy ivgaeerate caginckaut ipftbe pessanwesoflamadiildending

i nhi bitors of,4 ' ' and angi i,n).; Vi .
vessel - damagi s g El<eBY i HBRC Al E R APEA Bbtrwiniinks gisusiay-
di scl osed i n damitrex, patidineadr uat@Me. appl i cati ons WO 99/ 02166, WO

00/ 40529, V\DH_S’%/ 4(%(8,69, 01/92224, WO 02/ 04434 and WO 02/ 08213;

(v%i ) anti sendlE #¢dtanrEan allg enalkpine ewd: aatl lysiraxide dearbeonat oibi-
the tardgets Id j - ntisense;
10 (viii) geﬁ?ﬁﬁ&%%@%ﬁac ltgésf,d ﬁ%g‘( égﬁa‘:’%f tﬂfg oa?knééL%%ﬁﬁﬁnea%%&%g&%es
for repl acenais, préfeablely cdipotapsien, ssdiom, zalcaroraaksR®3 Ay akey bant

BRCAL or B , T (gene-directed enzyne pro-drug therapy)
appr oaches, i%‘&%fa © hose using cytosine deani nase, thynidine kinase

or a bacterl Depkhpidd o L ARROROLLEE, (hBNEABRA SAENE Dlleh ATLRAS! NG
patient tolerance to chenotherapy or radi ot ﬁerapy, stch asc il I'-drug
resi st agce g&mButaseatthy4 dayd, thiexpaoiomtarheempyredp proasdeaboin@0adingg,

for exanpl e, VIV n 0i n-vj yo approaches for increasing the
i munogeni ci t@ﬁdfﬁ%ﬁﬁﬁgg}e%‘f’ﬁ%ﬂidc@l“?@b véﬁ&%‘%?qrr%{‘é‘?%tqb@hlt@f eRd
cyt oki nes, suebuggointerleukin 2, interleukin 4 or

gr anul ocyt e- macr ophage col ony stinulating factor, approaches for
decr easi ng TEx@MPplemet gyitabip mashsdlesnissiradydracesbens exlichraginexared, | s,

such as cyt okj C dendritic cel]s, approaches usin
cyt oki ng- 25&S lragﬁfse%n@? gf?t é%&ﬁ,necg?lpepg r?éé()/'e&r?rdcglﬁfi%‘%?@h@édr B%fg’ﬁn&
such as trichloroethylene, 1,2-dichloroethane, carbon tetrachioride, chloro-

form or dichloromethane; alcohols, such as methanol, ethanol, isopropa-



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

Thi ot epa cwbaoeerabrei | Dacar bazi ne Carnustine Lonustine Peogpiddaeiidg
Al tretam ne Estranustine phosphate I\/Ech_l%oet ham ne Streptozocin
Tenozol om de Senusti ne Pl ati num agents  Cisplatin Oxaliplatin

Spi ropl ati n Car boxypht hal at opl ati num Tetraplatin O mplatin

| propl atin Carboplatin ZD- 0473 ( Anor MED) Lobapl atin (Aetena)

Satrapl atin (dahngoopdds!l heytarkBidr 3¢6butial f sthaps) shian BacisthySMnd&i 355
(Sum t onp) AP-5280 (Access% Ant i met abol i tes Azacyti di ne Genctitabine
Capeci t abi ne YISOPIRING G tetrahyR (Rfu@mE HE)@n dexanss gycatiethess rauich as

6- Mer capt opurgd =N | ' T rodesoxycyt i di ne

Vet hot exat o THacr Sel & Tamte ¥l BB aeuPLowEE JHERBE e diméiny

Fl udar abi ne Retheogdiglyine)Redtbines esteth ddyacasie eduRerinkabiriged SuRAHen)
d of ar abi ne (Bi genvjsion) lrofulven (M3 Pharrna) DMDC (Hof f mann- La
Roche) Et hyn A& Tfie dmetivirpefamicgspiofigwiayiipsemanise KDMIT)s niigacsudhe

Eoirubi ci n Bt P . - . ‘. (ORT-11
7" et hyl - 10- @3@%&9@5&%{‘ oRsEaR e K I Y Gl STk
Pi xant L _o)ne Q(J _ w&gﬂ;axafh?ﬁygmwamn?(e@dpa?g@@id Ex_?_b@t;ﬁtaﬁupi??ﬁ&r*ofécﬁn_

Dai I chi I nane e ex mat ecan | gma- Tau onot ecan

g Beauf our | ps é:?ﬂu”?ﬁsgl%'ﬁaf 'Fgf‘?{%‘?t N Q'V%W%‘Sb@%@%rﬁuc\h‘-%?@%ace"
(Ver ck 10 Co) tBPoH BHRKES ONHEREAoRERKE02 (Chong Kun

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

¢
It is furthermore possible to convert a compound of the formula I into
15 another compound of the formula | by converting a radical R' and/or R®
into another radical R' and/or R® by acylating, alkylating or etherifying an

amino or hydroxyl group.

20 Furthermore, free amino groups can be acylated in a conventional manner
using an acid chloride or anhydride or alkylated using an unsubstituted or
substituted alkyl halide, advantageously in an inert solvent, such as di-
chloromethane or THF, and/or in the presence of a base, such as triethyl-
-y amine or pyridine, at temperatures between -60 and +30°.
{ 25
The compounds of the formula | can furthermore be obtained by liberating
them from their functional derivatives by solvolysis, in particular hydrolysis,
or by hydrogenolysis.
30
Preferred starting materials for the solvolysis or hydrogenolysis are those
which contain corresponding protected amino and/or hydroxy!l groups
instead of one or more free amino and/or hydroxyl groups, preferably
those which carry an amino-protecting group instead of an H atom bonded

35
to an N atom, for example those which conform to the formula |, but con-



WO 2008/ 145242PCT/ EP2008/ 003549 - 43 - Rebeccanyci n anal ogue

(Exel i xi s)wBBbs3GEHz( Novuspharrna) Dang) KW 2170 (Kyowa Idglfls@hoos/003549
Antitunmour anti biotics Dactinonycin (Acu#gorrym n D) Doxorubicin
(Adriamycin) Deoxyrubicin Valrubicin Da rubi ci n (Daunonyci n)

Epi rubi ci n Therarubicin | darubi cin Rubi dazon Plicamycinp Porfiromycin
Cyanonor phol i nodoxo- rubicin Mtoxantron (Novantron) Anonafide

Azonaf i de Ant iy NHR A% R iLROoXA n%ﬁ% |
(Bl enoxan) Bl g&&ym ni c ngI d Bl eo?r?yhm nllsA Bl e%@?ﬁeﬂ o%gﬁhl‘%%

MEN- 10755 ( Me fi $Bapinstead ptamMitiagreapeut i cal s) Antimtotic
agents Paclitaxel Docetaxel Colchicine Vinblastine Vincristine
Vi nor el bi ne Vi ndesine Dolastatin 10 (NCl) Rhizoxin (Fujisawa)

M vobul i n (V\B}Prweredcéﬁbﬂmﬁer%fa@@mrﬂto(ﬁéﬁﬂg MERAHEORB LA daiWeat i s)
TXD 2585(Avent| ) Epothilone B (Novarti Szhﬁl 900607 (Tularik) T 138067
(Tul ari k) Cry C@BH oqrﬁt@ﬂnearoummat%d Vf #re idratera girabydrpxgroup afor n

PE ( Tei koku 4 7
(BMS) Taxopr eX| n ar %g@ggﬁfé%é tﬁ%ﬁ éﬁ@#&&%ﬁ%'ﬁ%‘%ﬁ@ p?"nenyl
(Abbot t) group (|n whtch R" is a hydroxyl-protecting group) instead of a hydroxy-
phenyl group.
10
oy It is also possible for a plurality of - identical or different - protected amino
( and/or hydroxyl groups to be present in the melecule of the starting mate-
rial. If the protecting groups present are different from one another, they

15 can in many cases be cleaved off selectively.

The term "amino-protecting group” is known in general terms and relates
to groups which are suitable for protecting (blocking) an amino group
20 against chemical reactions, but are easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
of such groups are, in particular, unsubstituted or substituted acyl, aryl,
aralkoxymethyl or aralkyl groups. Since the amino-protecting groups are
M removed after the desired reaction (or reaction sequence), their type and
. 25 size are furthermore not crucial; however, preference is given to those hav-
ing 1-20, in particular 1-8, carbon atoms. The term "acyl group” is to be
understood in the broadest sense in connection with the present process.
It includes acyl groups derived from aliphatic, araliphatic, aromatic or het-
30 erocyclic carboxylic acids or sulfonic acids, and, in particular, alkoxycar-
bonyl, aryloxycarbonyl and especially aralkoxycarbonyl groups. Examples
of such acyl groups are alkanoyl, such as acetyl, propiony! and butyryl;
aralkanoyl, such as phenylacetyl; aroyl, such as benzoyl and tolyl; aryloxy-
alkanoyl, such as POA,; alkoxycarbonyl, such as methoxycarbonyl, ethoxy-
carbonyl, 2,2,2-trichloroethoxycarbonyl, BOC and 2-iodoethoxycarbonyl;

aralkoxycarbonyl, such as CBZ ("carbobenzoxy"), 4-methoxybenzyloxycar-

35
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(OXi GENE) boMPaAAGI OEn 2R ISBRERASE A3 ad Ritr, Fhf-and¥inc. Preferred
2008/ 145242PCT/ EP2008/ 003549 - 46 - 2008/ 145242PCT/ EP2008/ 003549
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Docet axel Col chi crné Vi nbl astine Vincristine Vinorel bi ne Vindesi ne
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Cemadotd n (BA@@F% RPR 109881A (Aventis) TXD 258 (Aventis) Epothilone B
(Novartis) T Soosgm (hwer@pieyotectingostn Telikewire kopyptiogeperal tewng Bl i

Lilly) Vinflun ' t > ej 550
(BVS) BMB 18454%?’3('%%%;% @k&%@@ é{%@#@x@ﬁ@?%ﬁ@@@F‘%&&@
408075 (Q axocgminstkitiensipalFéatiofsAbudtaig easy to remove after the desired
chemical reaction has been carried out elsewhere in the molecule. Typical
10 of such groups are the above-mentioned unsubstituted or substituted aryl,

~ aralkyl or acyl groups, furthermore also alkyl groups. The nature and size

\
e

of the hydroxyl-protecting groups are not crucial since they are removed
again after the desired chemical reaction or reaction sequence; preference
15 is given to groups having 1-20, in particular 1-10, carbon atoms. Examples
of hydroxyl-protecting groups are, inter alia, tert-butoxycarbonyl, benzyl,
p-nitrobenzoyl, p-toluenesulfonyl, tert-butyl and acetyl, where benzyl and
tert-butyl are particularly preferred. The COOH groups in aspartic acid and
glutamic acid are preferably protected in the form of their tert-butyl esters

20
(for example Asp(QOBut)).

The compounds of the formula | are liberated from their functional deriva-
) tives — depending on the protecting group used — for example using strong
- 25 acids, advantageously using TFA or perchloric acid, but also using other
strong inorganic acids, such as hydrochloric acid or sulfuric acid, strong
organic carboxylic acids, such as trichloroacetic acid, or sulfonic acids,
such as benzene- or p-toluenesulfonic acid. The presence of an additional
30 inert solvent is possible, but is not always necessary. Suitable inert sol-
vents are preferably organic, for example carboxylic acids, such as acetic
acid, ethers, such as tetrahydrofuran or dioxane, amides, such as DMF,
halogenated hydrocarbons, such as dichloromethane, furthermore also
35 alcohols, such as methanol, ethanol or isopropanol, and water. Mixtures of
the above-mentioned solvents are furthermore suitable. TFA is preferably

used in excess without addition of a further solvent, and perchloric acid is
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( OXi GENE) PrTERIEAP BsedN (M etBRS AH ﬁ%b@@ﬁ%%id—ﬁﬁ? 9@% girlchloric

Anastrazol e Fornestan Exenestan Atanestan (Bi i Cl nes
( Yamanouchi ) aciiiihelyatia & 1s ¥ hehesgetiomisnperatgePéoetheetealagel areli | | y)

ZD- 9331 (BTQ xe | m as actor TM_(Bi oKeys DNA
ant'agoni st s T?ggéer@%ég?%sq¥ éﬁ@mﬁe’?'ﬁgamé@%é =(F§§K§’f§h)”y between 15

| nt er nat i onal andN3beicdm tekdferbhs@ey ope Sol utions) Thynectacin

(NewBi obi cs) Edotreotid (Novarti s? Maf osf am de (Baxter

I nternational) Apaziquone (Spectrum Pharnmaceuticals) 06-benzyl guani ne

25 30 35 2008] TASSAIPCRHE 703008 0BHER0! OHpR. car, for example, prefarably bs
cleaved off using TFA in dichloromethane or using approximately 3 to 5N
HCI in dioxane at 15-30°, and the FMOC group can be cleaved off using
10 an approximately 5 to 50% solution of dimethylamine, diethylamine or
-~ piperidine in DMF at 15-30°.

The trityl group is employed to protect the amino acids histidine, aspar-
15 agine, glutamine and cysteine. They are cleaved off, depending on the

desired end product, using TFA / 10% thiophenol, with the trityl group

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

TFA / thioanisole, only the trityt group of His, Asn and Gln is cleaved off,
20 whereas it remains on the Cys side chain.

The Pbf (pentamethylbenzofuranyl) group is employed to protect Arg. itis

cleaved off using, for example, TFA in dichloromethane.

- Hydrogenolytically removable protecting groups (for example CBZ or

. 25 benzyl) can be cleaved off, for example, by treatment with hydrogen in the
presence of a catalyst (for example a noble-metal catalyst, such as palla-
dium, advantageously on a support, such as carbon). Suitable solvents
here are those indicated above, in particular, for example, alcohols, such

30 as methanol or ethanol, or amides, such as DMF. The hydrogenolysis is
generally carried out at temperatures between about 0 and 100° and pres-
sures between about 1 and 200 bar, preferably at 20-30° and 1-10 bar.
Hydrogenolysis of the CBZ group succeeds well, for example, on 5 to 10%
Pd/C in methanol or using ammonium formate (instead of hydrogen) on
Pd/C in methanol/DMF at 20-30°.

35
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y conventional methods. If the compound of the formula | contains a car-
10 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.

Nsga®

Such hases are, for example, alkali metal hydroxides, including potassium
hydroxide, sodium hydroxide and lithium hydroxide; aikaline earth metal
15 hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal
alkoxides, for example potassium ethoxide and sodium propoxide; and
various organic bases, such as piperidine, diethanolamine and N-methyl-
glutamine. The aluminium salts of the compounds of the formula | are like-
20 wise included. In the case of certain compounds of the formula I, acid-
addition salts can be formed by treating these compounds with pharma-
ceutically acceptable organic and inorganic acids, for example hydrogen
halides, such as hydrogen chloride, hydrogen bromide or hydrogen iodide,

other mineral acids and corresponding salts thereof, such as sulfate,

‘
p—y

25 nitrate or phosphate and the like, and alkyl- and monoarylsulfonates, such
as ethanesulfonate, toluenesulfonate and benzenesulfonate, and other
organic acids and corresponding salts thereof, such as acetate, trifluoro-
acetate, tartrate, maleate, succinate, citrate, benzoate, salicylate, ascor-

30 bate and the like. Accordingly, pharmaceutically acceptable acid-addition
salts of the compounds of the formula | include the following: acetate, adi-
pate, alginate, arginate, aspartate, benzoate, benzenesulfonate (besylate),
bisulfate, bisulfite, bromide, butyrate, camphorate, camphorsulfonate,

35 caprylate, chloride, chlorobenzoate, citrate, cyclopentanepropionate, diglu-
conate, dihydrogenphosphate, dinitrobenzoate, dodecylsulfate, ethane-

sulfonate, fumarate, galacterate (from mucic acid), galacturonate, gluco-
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Slbstrate. TH S RRRl RERIG B LD ARty Bl Bl REEcERElP T oRAgea
segond per oxi clasieec bifNugibtezylathyldredyarhRes®etkaiine), dPdonBkRamine,
- 25 diethanolamine, diethylamine, 2-diethylaminoethanol, 2-dimethylamino-
ethanol, ethanolamine, ethylenediamine, N-ethyimorpholine, N-ethylpiperi-
dine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine,
lidocaine, lysine, meglumine, N-methyl-D-glucamine, morpholine,
30 piperazine, piperidine, polyamine resins, procaine, purines, thecbromine,
triethanolamine, triethylamine, trimethylamine, tripropylamine and tris-

(hydroxymethyl)methylamine (tromethamine), but this is not intended to
represent a restriction.

35
Compounds of the present invention which contain basic nitrogen-contain-

ing groups can be quaternised using agents such as (C4-Cy)aikyl halides,
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groups, in

-~} desired acid, causing the formation of the salt in a conventional manner.
25 The free base can be regenerated by bringing the salt form into contact
with a base and isolating the free base in a conventional manner. The free
base forms differ in a certain respect from the corresponding salt forms
thereof with respect to certain physical properties, such as solubility in
30 polar solvents; for the purposes of the invention, however, the salts other-

wise correspond to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
35 compounds of the formula | are formed with metals or amines, such as
alkali metals and alkaline earth metals or organic amines. Preferred metals

are sodium, potassium, magnesium and calcium. Preferred organic
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flew 3 m/myalboros the(BOf@ﬂthl!@aaBeirtemelﬂaﬁwphy$tcaifprﬁEémes such as solu-
0.5 to 3.

't tril e+ % I FA 0.0 to
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0.1% vol5) of TFA 250.0 to 0.2 min: 99:01 0. 2 to 3.8 mn: 99:01--->
0100 8,8 L0 a%diburti 20%rhleihe FURGAR LR Rert gmace BELSE,

100 mm | a ter
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2008/ 145242P§T/?5_I?V2%38/ 003549 - 58 - Exanples Preparation of starting

conpounds Ge IR 3{8° FreeE@asees Mmuiie spits. Typical rpulsple salt fonms
of gl yO2XOy| I ¢ iAgludeant AeRIJIE BErflafe? dRfkYE! Si@f}rﬁ%reﬁé?dmeglumme,

diphosphate, disodium and trihydrochloride, but this is not intended to rep-
resent a restriction.

=~ With regard to that stated above, it can be seen that the expression "phar-
f{\ _ 25 maceutically acceptable salt” in the present connection is taken to mean
an active ingredient which comprises a compound of the formula | in the
form of one of its salts, in particular if this salt form imparts improved
pharmacokinetic properties on the active ingredient compared with the free
30 form of the active ingredient or any other salt form of the active ingredient
used earlier. The pharmaceutically acceptable salt form of the active
ingredient can also provide this active ingredient for the first time with a
desired pharmacokinetic property which it did not have earlier and can
even have a positive influence on the pharmacodynamics of this active

ingredient with respect to its therapeutic efficacy in the body.

35
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11.1 g, ES! %1"1&”#&99@05%5“ %tu'of'ﬁé‘rﬁﬁg}? mi @r%@st%ﬁrf‘é'é“io%d%%@?ed

further w t hawitsfwhich@oniBHskfd pAided®rmingd Gount of active i i
4,5-Trifl uorophenyl) - ZH@;H dagi n-3-one 0O NHOLmlSo 58 “ée gigredient per

3, 4, 5-tri f | ustsagetsphéneha aniecanroanied, fartexatipde pY.bindgtd Aa) @réfer-
d i i . : . E 7 R, = 2. 44 i t hod
B The munscintd g to 280ty ndfictlafly pietkedi Furb e iofre heodn.

tert-Butyl pound according to the invention, depending on the condition treated, the
3-£4-tert-butoxycar bo%yl _ox)t/ph_enyl) - 6- 0X0- 6H pyri dazi ne-| car boxyl at e

HO oyoyo) (0 raethodief agdministgignjangrthe age, weight and condition of the patient,

6- (4- hydr ox e Az - i.ssolved in 25 m. of
acfat on%/t ril gwm%ggﬁ'%’“? mrd??éqoﬁog%agéﬁ?ﬁ#@%?%rgﬁa{? éheagﬁi”h%f @@age
(58.5 nmpl ) ofnitdiwhien totyirige apeaicbandbed aradde dctivdRgt&ashi S8y
35product is tirred.a[:]> roomtenperatuyre for 20 h. A further 3.5 g
(16 mmol ) of dfs2ggYt, f?/fg”éljéi%s%ﬁétf‘ét fomyigtipns gre Hiaseonnichicoapiise

subsequent | y agisigtdoseV i 8&@%6%@,5%%%%’(53 %gg%,ocg’lse?égrrésﬁ&ding fraction

thereof of an active ingredient. Furthermore, pharmaceutical formulations

20 of this type can be prepared using a process which is generally known in

the pharmaceutical art.

Pharmaceutical formulations can be adapted for administration via any

desired suitable method, for example by oral (including buccal or sublin-

. i
p—

25 gual), rectal, nasal, topical (including buccal, sublingual or transdermal),

vaginal or parenteral (including subcutaneous, intramuscular, intravenous
or intradermal) methods. Such formulations can be prepared using all
processes known in the pharmaceutical art by, for example, combining the

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

Pharmaceutical formulations adapted for oral administration can be

administered as separate units, such as, for example, capsuies or tablets;

a5 powders or granules; solutions or suspensions in agueous or non-agueous
liquids; edible foams or foam foods: or oil-in-water liquid emulsions or

water-in-oil liquid emulsions.



and the mxture is stirred at roomtenperature for a further 20 h.
The reacti o0 roxi4see2 i s evaporated, and the residue is takgirimpiddizRo
m of DMF. The reaction mxture is stir_rg _at roomtenperature for 20
h. A further 13 g (59.6 nmmol) of di-tert~butyl dicarbonate in 40 m
of di oxane are subsequently added. After 20 h, the reaction m xture
is evaporated to dryness, the residue is taken up in ethyl acetate
and saturated sodi um hydrogen-carbonate sol uti on. The aqueous phase

i s supersaturated with sodiumchloride, the organic phase is

separ at ed of f Thifdor gxaaple dushepase of eral @dgunistration icthedfonitdf actabiet

tate. Th hed with 1 N HCl .and
cat urated SodP UG BN o By ERER R POl Call b sernc it
Yiel d: 16.4 gno&$bxi2@hd(dWaBortElticdRy. aceeptdfle Mdit ex@mpiRad oich aBheor
product 915i s react%g further without further purification. tert-Butyl

4- (6- oxo- 1, 6- BXHYAIC SYIaRAzgcerol Maineand da biexyPewders arepycpargd(t94. 2
1) of tert {4 - | 1) - B OXO- .
O byt ne TP i S5 S S BB i o

N-t et r abut y| aphamaceltied| ecipieat cahhineddiiam ginilr ianterducdfas, for

acetone. The sol ve&t |sc{.ermved in a rotary evaporator, and 70 nml of
ethanol are 38*HUAE 2NSANE caERoREatergECh @8 ¢ farsxample.wrtarahsorraanoeld

for a fl@t her tyid i S ; idue is

purified by c’é?ﬂaﬁﬁué’ﬂ?gﬁi‘?ﬁﬁ‘fﬂﬁé gﬁéitf#'#ig?%grﬁ%v s BE.DESS%éﬁbei ge

Segisf)liwg?zpw?; Rf)bsfogégzlgm na(lrmt nod A VO

200 - - . _

et B GRBPHIEs U7 O daliteid B ionarion 2 pRYder Midyieasdesrribed ahove
59 mmol ) od&ndf¥iki I j i3 LSKO0

Join 100 M of DiNRg HALe RN AR i Rend TubrizaR sUef

(77 molj of aBIKEEE@Maleh disparae siheic micid, dale, inmgsesiunesdteatatepoah

tenperature f rp ded, to, the reaction m xture, i ch
is then extra@?@@gg&at%\%ﬁ'ﬁog}teﬂjyﬁg%%g{yg%'.n spiid Bﬁﬂb?%g]e&d(j'&ﬁit@t fases
rynoos. Vi eldr 17 o Brarm o g R R T 1)
ryness. Yield: , brown oil; ;. . = 3. m n (metho :
Et hyl (3- hyerr%‘?b %9'[ PFRNRIe) agrbagat salciumaagbenrie ansodjurnfcarbonate,

3- am nobenzyl i f_ 25di.chl qr,pmet hane
under @i tronagkﬁg?&nk’ggﬁ?&ea%d;gpg@rr lrtcggZ glg)v?c;fg stvgﬁgmﬁtgroﬁttﬁ? énqcﬁ 430
m n and subsegeshaiter ibeaapduleohs®bed? takefd52 nmmol ) of et hyl

chl oroformate are slowly added dropwi se. After the addition, the
reaction mxture is stirred for 20 h and at the sane tinme slowy

warmed to 30 |hemfitt RSl j stk U tEdisine
solution are addecltl to the su?ﬂeﬁ%%g%?g%%e [?g{'/r?ﬁ%r il@‘ﬁﬁ%‘%r@%%&gﬁ@z&%e
or~gani c phasdegrniepamaticas ofds cambkawise desinpbaseates et thaahixelrsi t h
, m

di . h h i ' h hed
ih Satur at GBI BHCER el 6 3, BTt Pakivalsioroctish auToat .

and the sol vesxanipgle diistbda sebefl | 8l ' I&h
crystallises to gFiﬂ(\a/cejga bei ge sgl Pg%%ésﬁhﬁg%&%&%nga:de?r%@ l)r";l(glr%%( %%%%]d

B). WD 2008RMisdireliy Ibpeosiuph3sy for exsmpleEahgtia, tragacanth or sodium
343- (4- hyd - 6- 0xQ- GH- pyri dazin-1-yl met hyl | phenyl | car bamat
L33 (YO o RER K e R ARSIy hEEhyos), PR WG hE ke ©

4- (6- oxgr 1, 6-Tdhehydrioaytsivdaaiintesd JOSRWIormb 0 26
nmol ) )66’ et hyl (3-hydroxynet hyl phenyl )qar%ang?glﬁgﬁgég!@ﬁ gﬂe(ag% érano*r% %ﬂ
of triphenyl SHEIBIR. Meagiasiynsiedratel sodivrodanizoste, SEBiunUadetate, sodium

nitrogen at I t] i.s cqoled to 0C, 4.1 nl (26
mmol ) of di reT? ﬁ?l? ﬁ%%onéjlt {(i:%rl ox;rﬁ gtcg&htééjrg%\/wguaadwghwwgé‘?sjtﬁﬂ@dt he
the reactiontimnetarstarich, sisitiyles!|Libsd, oM LIRIRERRE Uit a gBMh dhd HElike.
yel | ow 20 su'ﬁ_%gggh‘%n is evaporated to dryness. The resi gue I'S

di ssol ygd in D ArIfEmUGHe bR Eree xammpie prepariog a powteomodee, i c
granulating or dry-pressing the mixture, adding a lubricant and a disinteg-

rant and pressing the entire mixture to give tablets. A powder mixture is



25added to the viscous oil. A precipitate forns in the process, which

is fil- tewetopdfssnth suction, washed with water and dr j
Yield: 6.4 g, yellow solid; ESI 366; R._= 2.56 mn (net hggﬂzx%oo‘é,@%%

product is reacted further wthout furthet- purification.
2008/ 145242PCT/ EP2008/ 003549 - 63 - Et hyl
{343- ( 3- hydr oxyphenyl) 6- oxo- 6H pyri dazi n-tyl met hyl | phenyl | car bamat e

17 g (56.2 -
643-(tert- but yI d| rret ﬁ%mlxllng oxy und cc]rn nuteg Iiragzsluggbl({)annewfanqeir "c‘;”th 2

(56.2 mol ) oflilusryr a(baéwasoiqsnnb@dhbbmyéﬁctepmmyewﬂﬂﬁbﬂn‘tie? sudrb6
mol ) of tri pher%l ghosB% ne .are di soI din 1000 M of DMF 15and 400
m of THE. Under hSHiTPEy&AMPHEES F%' P$f2 AfetlBibRia galatingnon rolygayled

to 0C, and 4.dyrdlidoA8, AaM ol forficehiayht azedifak o 'ng%ls ﬁéx%ffﬁi Qv

added dfopwi se, and the reaction mxture i s sti
t enper at ure f@SCEPLioN aTealerasdl, suck aspimsixampls, aeqapmmaargdsaitpaddwnms

Wa dde hyl
actet(:a;t IeS Sr i e%j é%)mts ggfu%]glsfﬂfﬁgﬁglpl%%fﬁﬂgpesgqa@ﬁ%%?&c%gqlgml pq’;cgﬂ)h@fq
The resi due iBhepowdednfigird bah bwidrAni@R] BP dRMing i Uﬁhreﬁﬁlr‘;'dte@%tuch as

precipitate i s filtered off with suction and rinsed i sopropanol’.
The resi due (78" BXPERIG, By $ERICH r@stp. aces mUCdzﬁgél'BFseIubomjd’edeliLam 5

61 mml 25 ded. Th
|gs( stirr ed) a;grr &%&'?gﬁ{pﬁéa ur ego[#g%%}]éﬁt{thg r?eék?é’??g‘ﬁe%@(' %S@&%
\ggpor at ed. 'I:c]*ranule&odu’&]el sovddren el darebdviln 8FeLgH 8. taBReinteh8ERINS,
a itates out, which is filtered off with suction

andegl séafglelﬂq‘“gﬁi urg a&ﬁm@nw{u@@n%ﬁ@@pmmar%wokeﬂm toHfermquanulgs.
ous phae. Ty snaachcs B0se s agalS] B Y A0S IENIT SH9E0 IO

chl ori de solutlo OVer so
drynessis Vi eltdic of.raingralbsi igerdet ﬁocpreESIht SfefingRo. the t3bed cadtihg melld

A The subst.anc eacted further without further purification.

\/\i) 2008/ 1452MP 6 bdHE 4o thepgrasse A9 |9"{%taP@’f%x€h%c@®pounds

4,5-trifluor epRemyhy 16t ¥k bHaGH Eaﬂ-a)gd‘rl?é gﬁnlb%@d‘\}(/lh F‘rLLg: 1039
one 88

(133mm|) of 6-(3,4,5-trifluorophen r|da2|n
(13.3 mmuol) (ﬁXC@UEPﬂIIar(CBﬂWIWdJreawdadhgd:tbhterwve dmrldatammtmmmdrr#tn@%dﬂtﬁeQ

I f m_ of d
11 bgem ot neLARAPaot BNy BIESeLER AN arePataited o%aqgg%r%t#&@ A

15(17. 2 m"rDI )ooﬁéisdhgto‘ﬁ}a'sf@ﬂ@dlséarl@@yb@téala@%?o%@@éryo @e
and the the reaction mxture is stirred at roomtenperature for

The yel | ow s@@ﬁe%@‘oéﬁ layeraf e megde pregeghdies @uoberaddéd Itcssd‘m%panol
dded t I i
S; :Clapl '?at eoggggs- i tsr t% Ié| go #l?f%?%rﬁah gF?W H:Jf%u%rft %ﬁa&ﬁdﬂ“ts

was hed vvlth |sopropanol and dr| ed in vacuo. Yield: 3.8 g, beige
sofi d; 5ES! gﬂ‘ H:?t 8 m_n (method B[) The product is reacted
further W|th £ C{H'@%e‘?ru AS: fercexarple, Qgeéﬁ@rwrumﬂnﬁmyxmdmm@r@

bromi do or al e Beon o dythas ulis:solndt & RN R Fopedes Buntee
are added t ospeefied wat@ntt adthe bempoeand| SkaipscddiVbe bfep%@e&by&ﬁésdmﬁgz

of phenol), and the mxture is stirred at roomtenperature for 15
h. The m xtuf'® %mEBHﬁéd{béHt%%ePPPtSQﬁE@n ‘ﬁfﬁaat%a%ﬂavwa whilehalixirsi ed

gloﬁrte)lcﬁlgg g%dﬁﬁagzangretﬂ’Fg%@hbﬁ%ﬂ@a%ohm@ RHfce [ @dnlsAe be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

artificial sweeteners and the like, can likewise be added.

35



10The foll ow ng conpounds are prepared correspondingly No. Structure
and/ or nanav@ESloshi2@ anH  "Al" \----\. NNt 479 2. 37 (A pcBEEPYbs003549
(3-{344- (2-nor phol i n- 4-yl et hoxy) pheny1] - %zoxo- .

6H pyri dazi n- 1-yl et hyl } phenyl ) car bamat e, trifluoroacetate

1H NVR (de-DVB0O): 6 [ppn] = 9.971 (1H b), 9.584 (1H, s), 8.046 (1H,
d, 7.879 (2H, d), 7.477 (1H, s), 7.364 (1H d), 7.231 (1H t), 7.117

(2H, d), 7.075Heldtbsabe uit Qﬁhﬂéﬂdnscfbr ofal%@%ﬁl%ﬁatiéﬁ caft; rﬂ%lésﬁ“é)d" b ) »
4.094 (2H, q), 3.15-4.05 (10H m, 8 (3H, t).
‘encapsulated in mtcrocapsules The formulatron 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 saits, solvates and physiologically
functional derivatives thereof can alsoc be administered in the form of lipo-
10 some delivery systems, such as, for example, small unilamellar vesicles,
s large unilameliar vesicles and multilamellar vesicles. Liposomes can be

formed from various bhospholipids, such as, for example, cholesterol,

™

stearylamine or phosphatidylcholines.
15
The compounds of the formula | and the salts, solvates and physiologically
functional derivatives thereof can also be delivered using monoclonal anti-
bodies as individual carriers to which the compound molecules are cou-
20 pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropyimethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by

- palmitoyl radicals. The compounds may furthermore be coupled to a class

P

25 of biodegradable polymers which are suitable for achieving controlled
release of a medicament, for example polylactic acid, poly-epsilon-capro-
lactone, polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihy-
droxypyrans, polycyanoacrylates and crosslinked or amphipathic block co-

30 polymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can
be administered as independent plasters for extended, close contact with

35 the epidermis of the recipient. Thus, for example, the active ingredient can
be delivered from the plaster by iontophoresis, as described in general

terms in Pharmaceutical Research, 3(6), 318 (1986).



ININ S "A2" IN-N 424 2.51 (A) - \0 HO 1 Ethyl

3-{3- 14- (W byodrieseupr opoxy) phenyl | - 6- oxo- 6H PCT/EP2008/003549
E)yri dazi n-1-yl net hyl } phenyl ) car bamat e 3' H NVR (d6-DVBSO0): 6 [ppm =
9.584 (1H, b), 8.027 (1H, d), 7.827 (2I- I3 d), 7.456 (1H, s), 7.375
(1H, d), 7.232 (1H, t), 7.037 (3H nm), 6.968 (1H, d),

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 ointment or
cream. In the case of formulation to give an ointment, the active ingredient
10 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.

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

in a suitable carrier, in particular an aqueous solvent.

20 Pharmaceutical formulations adapted for topical application in the mouth
encompass lozenges, pastilies and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be

administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particie
size, for example, in the range 20-500 microns, which is administered in

20 the manner in which snuff is taken, i.e. by rapid inhalation via the nasal
passages from a container containing the powder heid close to the nose.
Suitable formulations for administration as nasal spray or nose drops with
a liquid as carrier substance encompass active-ingredient solutions in

water or oil.
35



5.250 (2H,

s), 4.532 (1H, b), 4.094 (4H, n), 3.563 (2H, m, 1.875

(21-1, m),WO.20B1463¢, t). WO 2008/ 145242PCT/ EP2008/ 003548 1/Erbéns003549
H/OS 451 2.40 (A) N \ /N \_4N-Na0 N/ W
(3-{344-(3-di net hyl am nopr opoxy) pheny1] - 6- 0xo-

6H- pyri dazi n- 1-yl met hyl } phenyl ) car banat e, trifluoroacetate
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Pharmaceutical formulations adapted for administration by inhalation
encompass finely particulate 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
aqueous and non-aqueous sterile suspensions, which may comprise sus-
pension media and thickeners. The formulations can be administered in
single-dose or multidose containers, for example sealed ampoules and
vials, and stored in freeze-dried (lyophilised) state, so that only the addition
of the sterile carrier liquid, for example water for injection purposes, imme-
diately before use is necessary. Injection solutions and suspensions pre-
pared in accordance with the recipe can be prepared from sterile powders,

granules and tablets.

It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
formulations which are suitable for oral administration may comprise fla-

VOours,

A therapeutically effective amount of a compound of the formula | depends
on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the

nature of the formulation and the method of administration, and is ulti-



1H NVR (d5-DVBS0): 6 [ppn]l = 9.595 (1H, s), 9.363 (1H, b), 8.046 (1H,
d), 7.863 wdlooshasa4p. 482 (1H, s), 7.380 (1H, d), 7.243 (¥?Tﬁpl%8/003549
7.03-7.11 (3H, m, 6.971 (11-1, d), 5.265(2H, s), 4.108 (4H, :
3.247 (2H, m, 2.838 (6H, d), 2.133 (21-1)"m, 1.218 (311, t).
[P\o-.../ N-N o "At' o--f NLIIT ------ \K 551 3.20 (A) H

Et hyl (3-{344-(5-tert-butoxycarbonyl am nopentyl oxy) -

\ph;ﬂnw ] - 6- oxonfatbip\et&iatihBd bytha®ayhy R Brvet. HGRERATEA &ffectivd
- 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- |
10 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
15 per se. It can be assumed that similar doses are suitable for the treatment

of other conditions mentioned above.

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

and at least one further medicament active ingredient.

) The invention also relates to a set (kit) consisting of separate packs of

25 (@) an effective amount of a compound of the formula | and/or pharma-
ceutically usable derivatives, solvates and stereoisomers thereof, in-
cluding mixtures thereof in all ratios,
and

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

The set comprises suitable containers, such as boxes, individual bottles,
bags or ampoules. The set may, for example, comprise separate am-

35 poules, each containing an effective amount of a compound of the formula
I and/or pharmaceutically usable derivatives, solvates and sterecisomers

thereof, including mixtures thereof in all ratios,
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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 neovascularisation (or angiogenesis) which promotes the
growth of solid tumours, ocular neovascularisation (diabetic retinopathy,
age-induced macular degeneration and the like) and inflammation (psoria-

sis, rheumatoid arthritis and the like).

The present invention encompasses the use of the compounds of the for-
muta | and/or physiologically acceptable salts and solvates thereof for the
preparation of a medicament for the treatment or prevention of cancer.
Preferred carcinomas for the treatment originate from the group cerebral
carcinoma, urogenital tract carcinoma, carcinoma of the lymphatic system,
stomach carcinoma, laryngeal carcinoma and lung carcinoma. A further
group of preferred forms of cancer are monacytic leukaemia, lung adeno-
carcinoma, small-cell tung carcinomas, pancreatic cancer, glioblastomas
and breast carcinoma.

Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physiologically acceptable salts and sol-
vates thereof for the preparation of a medicament for the treatment or pre-
vention of a disease in which angiogenesis is implicated.

Such a disease in which angiogenesis is implicated is an ocular disease,
such as retinal vascularisation, diabetic retinopathy, age-induced macular
degeneration and the like.

The use of compounds of the formula | and/or physiologically acceptabie
salts and solvates thereof for the preparation of a medicament for the

treatment or prevention of inflammatory diseases also falls within the
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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.

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

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.

The expression "tyrosine kinase-induced diseases or conditions" refers to
pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal transduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
like).
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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 derivatives, solvates and stereoisomers thereof,
including mixtures thereof in all ratios, for the preparation of a medicament
for the treatment of diseases in which the inhibition, regulation and/or

modulation of kinase signal transduction plays a role.

Preference is given here to Met kinase.

Preference is given to the use of compounds of the formula |, and pharma-

ceutically usabie derivatives, solvates and sterecisomers thereof, including

mixtures thereof in all ratios,

for the preparation of a medicament for the treatment of diseases which
are influenced by inhibition of tyrosine kinases by the compounds accord-

ing to Claim 1.

Particular preference is given to the use for the preparation of a medica-
ment for the treatment of diseases which are influenced by inhibition of
Met kinase by the compounds according to Claim 1.

Especial preference is given to the use for the treatment of a disease

where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the
lung, squamous epithelium, the bladder, the stomach, the kidneys, of head
and neck, the oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the lymphatic system, the
stomach and/or the larynx.
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The solid tumour is furthermore preferably selected from the group lung
adenocarcinoma, small-cell lung carcinomas, pancreatic cancer, glioblas-

tomas, colon carcinoma and breast carcinoma.

Preference is furthermore given to the use for the treatment of a tumour of
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
administered to a patient with cancer for the purposes of treating the can-

cer.

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

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomyein, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramyein) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for

example epipodophyliotoxins, like etoposide and teniposide, amsacrine,
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topotecan, irinotecan and camptothecin) and cell-differentiating agents (for
example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i1 cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
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 ba-reductase, such as finasteride;

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

(iv) inhibitors of growth factor function, for example such inhibitors
include growth factor antibodies, growth factor receptor antibodies (for
example the anti-erbb2 antibody trastuzumab [Herceptinm] and the anti-
erbbl antibody cetuximab [C225]), farnesy! transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example
inhibitors of the epidermal growth factor family (for example EGFR family
tyrosine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-
6- (3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,
OS1-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (C1 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-vascular endothelial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications

WO 97/22588, WO 97/30035, WO 97/32856 and WO 96/13354) and
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compounds that work by other mechanisms (for example linomide, inhibi-
tors of integrin avf3 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;

(vii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
or BRCAZ2, GDEPT (gene-directed enzyme pro-drug therapy) approaches,
such as those using cytosine deaminase, thymidine kinase or a bacterial
nitroreductase enzyme, and approaches for increasing patient tolerance to
chemotherapy or radiotherapy, such as muiti-drug resistance gene ther-
apy; and

(ix) immunotherapy approaches, including, for example, ex-vivo and
in-vivo approaches for increasing the immunogenicity of patient tumour
cells, such as transfection with cytokines, such as interleukin 2, interleukin
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 1.
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Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busuifan Procarbazine
Ifosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelamine Mechloroethamine
Thiotepa Streptozocin

chloroambucil

Temozolomide

6-Thioguanine

Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
[proplatin (Hoffrnann-La Roche)
SM-11355 {Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformyein
S-fluorouracil Fludarabine
Floxuridine Pentostatin
2-chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea

Decitabine (SuperGen)

Teniposide or
mitoxantrone
Irinotecan (CPT-11)
7-ethyl-10-
hydroxycamptothecin
Topotecan
Dexrazoxanet
(TopoTarget)

Pixantrone (Novuspharrna)

Cytarabine Clofarabine (Bioenvision)

2-fluorodesoxycytidine Irofulven (MGI Pharrna)

Methotrexate DMDC (Hoffmann-La

Idatrexate Roche)

Ethynylcytidine (Taiho )

Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate

Efoposide (Daiichi)

Quinamed (ChemGenex)
Gimatecan (Sigma- Tau)
Diflomotecan (Beaufour-
Ipsen)

TAS-103 (Taiho)
Elsamitrucin (Spectrum)
J-107088 (Merck & Co)
BNP-1350 (BioNumerik)
CKD-602 (Chong Kun
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Rebeccamycin analogue  Dang)
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
5 antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
Deoxyrubicin Oxantrazcle
Valrubicin Losoxantrone
Daunorubicin Bleomycin sulfate
(Daunomycin) (Blenoxan)
Epirubicin Bleomycinic acid
10 Therarubicin Bleomycin A
] ldarubicin Bleomycin B
9. Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxo- Pharmaceuticals)
15 rubicin

20

25

30

35

Mitoxantron {Novantron)

Antimitotic agents

Paclitaxel

Docetaxel

Colchicine

Vinblastine

Vincristine

Vinorelbine

Vindesine

Dolastatin 10 (NCI)
Rhizoxin (Fujisawa)
Mivobulin (\Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900607 (Tularik)

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

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

SB 408075
(GlaxoSmithKline)
E7010 (Abbott)

PG-TXL (Cell
Therapeutics)

IDN 5109 (Bayer)

A 105972 (Abbott)

A 204197 (Abbott)

LU 223651 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
{(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon}
AZ10992 (Asahi)
IDN-5109 (indena)
AVLB (Prescient
NeuroPharma)
Azaepothilon B (BMS)
BNP- 7787 (BioNumerik)
CA-4-prodrug (OXiGENE)
Dolastatin-10 (NrH)
CA-4 (OXIGENE)
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Aromatase Aminoglutethimide Exemestan

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

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

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

inhibitors

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

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lenafarnib (Schering- Perillyl alcohol (DOR
Plough) BioPharma)
BAY-43-9006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) Zosugquidar

20

25

30

35

Tariquidar (Xenova)
MS-208 (Schering AG)

trinydrochloride (Eli Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase in-
hibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna Labo-
ratories)

Marimastat (British Bio-
tech)

Gallium maltolate (Titan)
Triapin (Vion)

CMT -3 (CollaGenex)
BMS-275291 (Celitech)
Tezacitabine (Aventis)
Didox (Molecules for
Health)

TNF-alpha
agonists/
antagonists

Virulizin (Lorus Therapeu-
tics)
CDC-394 (Celgene)

Revimid (Celgene)

Endothelin-A re-
ceptor antagonists

Atrasentan (Abbot)
£D-4054 (AstraZeneca)

YM-5388 (Yamanouchi)

Retinoic acid re-

| Fenretinide (Johnson &

Alitretinoin (Ligand)
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ceptor agonists

Johnson)
LGD-1550 (Ligand)

tors

Immunomodula-

Interferon

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

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

Melanoma vaccine (CTL
immuno)

p21-RAS vaccine (Gem-
Vax)

Dexosome therapy (Ano-
sys)

Pentrix (Australian Cancer
Technology)

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

BLP-25 (Biomira)

MGV (Progenics)
[3-Alethin (Dovetail)
CLL-Thera (Vasogen)

Hormonal and
antihormonal
agents

Oestrogens
Conjugated oestrogens
Ethynyloestradiol
chlorotrianisene
Idenestrol
Hydroxyprogesterone
caproate
Medroxyprogesterone
Testosterone
Testosterone propionate
Fluoxymesterone
Methyltestosterone
Diethylstilbestroi
Megestrol

Tamoxifen

Toremofin
Dexamethasone

Prednisone
Methylprednisolone
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Flutamide
Octreoctide
Nilutamide

Mitotan

P-04 (Novogen)
2-Methoxyoestradiol (En-
treMed)

Arzoxifen (Eli Lilly)

Photodynamic
agents

Talaporfin (Light Sciences)
Theralux (Theratechnolo-
gies)
Motexafin-Gadolinium
(Pharmacyclics)

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

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide(Sugen/Phar-
macia)

ZDIB39 (AstraZeneca)
Erlotinib (Oncogene Sci-

Kahalide F (PharmaMar)
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLN518 (Millenium)
PKC412 (Novartis)

AT

e
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Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZD6474 (AstraZeneca)
Vatalanib (Novartis)
PK1166 (Novartis)
GW2016 (GlaxoSmith-
Kline)

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

Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)

rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)
IMC-1C11 (ImClone)

156

20

(1 25

30
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Various agents

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

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

P54 (COX-2 inhibitor,
Phytopharm})

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

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

PI-88 (heparanase inhibi-
tor, Progen)

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

Exisulind (PDE-V inhibitor,
Cell Pathways)

BCX-1777 (PNP inhibitor,
BioCryst)

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

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

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis
promoter, Pharmagenesis)
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CP-461 (PDE-V inhibitor,  Immunol™ (triclosan

Cell Pathways) mouthwash, Endo)

AG-2037 (GART inhibitor, Triacetyluridine (uridine

Pfizer) prodrug, Wellstat)

WX-UK1 (plasmincgen SN-4071 (sarcoma agent,

activator inhibitor, Wilex)  Signature BioScience)

PBI-1402 (PMN stimulant, TransMiD-107™

ProMetic LifeSciences) (immunotoxin, KS

Bortezomib (proteasome  Biomedix)

inhibitor, Millennium) PCK-3145 {apoptosis

SRL-172 (T-cell stimulant, promoter, Procyon})

SR Pharma) Doranidazole (apoptosis

TLK-286 (glutathione-S promoter, Pola)

transferase inhibitor, Telik) CHS-828 (cytotoxic agent,

PT-100 (growth factor Leo)

agonist, Point Therapeu-  Trans-retinic acid

tics) (differentiator, NiH)

Midostaurin (PKC inhibitor, MX6 (apoptosis promoter,

Novartis) MAXIA)

Bryostatin-1 (PKC stimu-  Apomine (apopfosis

lant, GPC Biotech) promoter, ILEX Oncology)

CDA-Il (apoptosis pro- Urocidin (apoptosis

moter, Everlife) promoter, Bioniche)

SDX-101 (apoptosis pro-  Ro0-31-7453 (apoptosis

moter, Salmedix) promoter, La Roche)

Brostallicin (apoptosis
promoter, Pharmacia)

Alkylating agents

Cyclophosphamide
Busulfan

fosfamide

Melphalan
Hexamethylmelamine
Thiotepa
chloroambucil

Lomustine

Procarbazine
Altretamine
Estramustine phosphate
Mechloroethamine
Streptozocin
Temozolomide

Dacarbazine Semustine
Carmustine

Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)

Carboxyphthalatoplatinum
Tetraplatin

Ormiplatin

[proplatin

Satraplatin (Johnson
Matthey)

BBR-3464
(Hoffrnann-La Roche)
SM-11355 (Sumitomo)
AP-5280 (Access)

P
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Antimetabolites Azacytidine Tomudex

Gemcitabine
Capecitabine
5-fluorouracil

Floxuridine
2-chlorodesoxyadenosine
6-Mercaptopurine
B-Thioguanine

Trimetrexate
Deoxycoformycin
Fludarabine
Pentostatin

Raltitrexed
Hydroxyurea
Decitabine (SuperGen)

Cytarabine Clofarabine (Bioenvision)
2-fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La
Idatrexate Roche)
Ethynylcytidine (Taiho )
Topoisomerase Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate
Etoposide (Daiichi)
Teniposide or Quinamed (ChemGenex)
mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (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 (Novuspharma) CKD-602 (Chong Kun
Rebeccamycin analogue Dang)
(Exelixis) KW-2170 (Kyowa Hakko}
BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin  Amonafide
antibiotics D) Azonafide

Doxorubicin (Adriamycin)
Deoxyrubicin

Valrubicin

Daunorubicin
(Daunomycin)
Epirubicin

Therarubicin

Idarubicin

Rubidazon

Plicamycinp
Porfiromycin
Cyanomorpholinodoxo-
rubicin

Mitoxantron (Novantron)

Anthrapyrazole
Oxantrazole
Losoxantrone
Bleomycin sulfate
(Blenoxan)
Bleomyecinic acid
Bleomycin A
Bleomycin B
Mitomycin C
MEN-10755 (Menarini)
GPX-100 (Gem
Pharmaceuticais)
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Antimitotic agents | Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 {(Abbott)
Vinblastine PG-TXL (Cell

Vincristine Therapeutics)
Vinorelbine IDN 5109 (Bayer)
Vindesine A 105972 (Abbott)

Dolastatin 10 (NCH)
Rhizoxin (Fujisawa)
Mivobulin (Warner-
Lambert)

Cemadotin (BASF)
RPR 109881A (Aventis)
TXD 258 (Aventis)
Epothilone B (Novartis)
T 900807 (Tularik)

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

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

A 204197 (Abbott)

LU 2236851 (BASF)

D 24851 (ASTA Medica)
ER-86526 (Eisai)
Combretastatin A4 (BMS)
Isohomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10992 (Asahi)
'DN-5109 (Indena)

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

CA-4 (OXIiGENE)

Aromatase Aminoglutethimide Exemestan

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

Thymidylate Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

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

inhibitors

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter

Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edofrectid (Novartis)

International)
Apaziquohe (Spectrum
Pharmaceuticals)
0O6-benzylguanine
(Paligent)




NNN \

go 424 2. MOCHB/TIRAD"

10

15

20

30

35

o 4.

trifl uoroacetate
/ H 452 3. 20(B)

-50 -

"A19"

7_7-0 HOII'l NN
PCT/EP2008/003549

Farnesyl Arglabin (NuOncology Tipifarnib (Johnson &

transferase Labs) Johnson)

inhibitors lonafarnib (Schering- Perillyl alcohol (BOR
Plough) BioPharma)
BAY-43-0006 (Bayer)

Pump inhibitors CBT-1 (CBA Pharma) Zosugquidar

Tariquidar (Xenova)
MS-209 (Schering AG)

trihydrochloride (EIi Lilly)
Biricodar dicitrate (Vertex)

Histone acetyl
transferase
inhibitors

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

Pivaloyloxymethyl butyrate
(Titan)
Depsipeptide (Fujisawa)

Metalioproteinase

Neovastat (Aeterna

CMT -3 (CollaGenex)

inhibitors Laboratories) BMS-275291 (Celitech)
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)
Adenocarcinoma vaccine
(Biomira)

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

Melanoma vaccine (CTL
Immuno)

p21-RAS vaccine
(GemVax)

Dexosome therapy
(Anosys)

Pentrix (Australian Cancer
Technology)

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

BLP-25 (Biomira)

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




\' NNN N\

J

10

15

20

25

30

35

\
WO 2008/145242 0 PCT/EP2008/003549
- 51 -

Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

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

Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

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

Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)

inhibitors Leflunomide(Sugen/Pharm CEP- 701 (Cephalon)
acia) : CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene PKC412 (Novartis)
Science) Phenoxodiol O
Canerttjnib (Pfizer) Trastuzumab (Genentech})
Squalamine (Genaera) C225 (ImClone)
SU5416 (Pharmacia) rhu-Mab (Genentech)
SUB66ES (Pharmacia) MDX-H210 (Medarex)
ZD4180 (AstraZeneca) 2C4 (Genentech)
ZDB474 (AstraZeneca) MDX-447 (Medarex)
Vatalanib (Novartis) ABX-EGF (Abgenix)
PKI166 (Novartis) IMC-1C11 (ImClone)
GW20186
(GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

Various agents SR-27897 (CCK-A BCX-1777 (PNP inhibitor,
inhibitor, Sanofi- BioCryst)
Synthelabo) Ranpirnase (ribonuclease
Tocladesine (cyclic AMP  stimulant, Alfacell)
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agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

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

P54 (COX-2 inhibitor,
Phytopharm)

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

Exisulind (PDE-V inhibitor,
Cell Pathways)

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

AG-2037 (GART inhibitor,
Pfizer)

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

TLK-286 (glutathione-S
transferase inhibitor, Telik)
PT-100 (growth factor

Galarubicin (RNA
synthesis inhibitor, Dong-
A)

Tirapazamine (reducing
agent, SR! International)
N-Acetylcysteine (reducing
agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)

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

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

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

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

CHS-828 (cytotoxic agent,
Leo)

Trans-retinic acid
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agonist, Point (differentiator, NIH)
Therapeutics) , MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)
Novartis) Apomine (apoptosis
Bryostatin-1 (PKC promoter, {LEX Oncology)
stimulant, GPC Biotech) Urocidin (apoptosis
CDA-II (apoptosis promoter, Bioniche)
promoter, Everlife) R0-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)
promoter, ChemGenex)

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.

ASSAYS

The compounds of the formula | described in the examples were tested by
the assays described below and were found to have kinase inhibitory
activity. Other assays are known from the literature and could readily be
performed by the person skilled in the art (see, for example, Dhanabal et
al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anficancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427: Nicosia et
al., In Vitro 18:538- 549).

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 (Sf21; S. frugiperda) and subsequent affinity-chromatographic
purification as "N-terminal 6His-tagged"” recombinant human protein in a

baculovirus expression vector.
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The kinase activity can be measured using various available measurement
systems. In the scintiilation 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 radioactively 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-radioactive ELISA assay methods use specific phospho-anti-
bodies (phospho-ABs). The phospho-antibody only binds the phosphor-
ylated substrate. This binding can be detected by chemiluminescence

using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-

chem. J.).

Flashplate method (Met kinase)

The test plates used are 96-well Flashplate® microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **P-ATP in the presence and
absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 pl of a 60 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the welis are washed three times with 200 pl of 0.9% NaCl
solution each time. The measurement of the bound radioactivity is carried
out by means of a scintillation measuring instrument {Topcount NXT,
Perkin-Elmer).
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The fuli 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 ul of substance to be tested in assay buffer with 10% of DMSO
10 Wl of ATP (final concentration 1 M cold, 0.35 uCi of **P-ATP)
50 ul of Met kinase/substrate mixture in assay buffer;

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

Solutions used:
- Assay buffer:

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

- Stop solution;
60 mM Titriplex Il (EDTA)

- BpATP: Perkin-Elmer;

-~ Metkinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 ul; spec.
activity 954 U/mg;
- Poly-Ala-Glu-Lys-Tyr, 6 : 2 : 5: 1 : Sigma Cat. No. P1152

In-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
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conditions for 7 days. Each mouse was subsequently injected subcutane-
ously in the pelvic area with 4 million TPR-Met/NIH3T3 cells in 100 pl 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: 55 — 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 "A58" or "A91" dissolved in the vehicle (volume
likewise 100 ul/animal) were administered daily to the treatment groups, in
each case by gastric tube. After 9 days, the controls had an average vol-

ume of 1530 pl and the experiment was terminated.

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.

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

mouse food (Sniff).
The compounds "A56" and "A91" have a significant antitumoural action.

Above and below, all temperatures are indicated in °C. In the following ex-
amples, "conventional work-up" means: water is added if necessary, the
pH is adjusted, if necessary, to values between 2 and 10, depending on
the constitution of the end product, the mixture is extracted with ethyl ace-
tate or dichloromethane, the phases are separated, the organic phase is
dried over sodium sulfate and evaporated, and the residue is purified by
chromatography on silica gel and/or by crystallisation. Rf values on silica
gel; eluent: ethyl acetate/methanol 9:1.
Mass spectrometry (MS): El (electron impact ionisation) M*

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

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

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)".
10
~y HPLC methods:
-
Method A: Gradient: 4.5 min/ flow: 3 ml/min 99:01 - 0:100
15 Water+0.1%(vol.) of TFA : acetonitrile+0.1%(vol.) of TFA
0.0 to 0.5 min; 99:01
0.5 to 3.5 min: 99:01---> 0:100
3.5 to 4.5 min: 0:100
Column: Chromolith SpeedROD RP18e 50-4.6
20 WavelEngth: 220nm
Method B: Gradient: 4.2 min/ flow: 2 mi/min 99:01 - 0:100
Water + 0.1%(vol.) of TFA : acetonitrile + 0.1%(vol.) of TFA
By o5 0.0 to 0.2 min: 99:01
0.2 to 3.8 min: 99:01---> 0:100
3.8 to 4.2 min: 0:100
Column: Chromolith Performance RP18e; 100 mm lang,
internal diameter 3 mm
30 Wavelength: 220nm

Retention time Rt. in minutes [min].

35
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General working procedure 3: WO

Examples

Preparation of starting compounds

General working procedure 1 (GWP 1):
Q > \< Q > <\ > Q
O N—N
R R N

1-1.2 equivalents of glyoxylic acid and acetic acid (2 equivalents) are
added to 1 equivalent of the acetophenone, and the mixture is stirred at
95-100°C for 3-24 h. The reaction mixture is cooled, water (3-5 ml per g of
acetophenone) is added, the mixture is neutralised using 25% ammonia
solution with ice cooling, and 1 equivalent of hydrazine hydroxide is added.
The mixture is stirred under reflux for 3 h, during which a pasty precipitate
is formed, meaning that water has to be added in some cases. After cool-

ing, the precipitate is filtered off with suction, rinsed with water and dried.

6-(4-Hydroxyphenyl)-2H-pyridazin-3-one
0

=
 NH
N
HO

90 g of 4-hydroxyacetophenone are converted into the pyridazinone in
accordance with GWP 1.
Yield: 41.8 g, ESI 211; Rt. = 1.95 min (method A).

The substance is reacted further without further purification,

8-(3-HydroxyphenyD-2H-pyridazin-3-one




3 equivalents of NaH in paraffin oil are added under nitrogen, and

t he m xt urwoizgessidszdeed at room tenperature. After 10 m npci/EP2008/003549
equi val ent of et hyl 59 -
5{3-[6-0x0-3-(3,4,5-trifluorophenyl)- 6H—pyr|da2| n- 1-yl met hyl ] phenyl I ¢
arba- mate is added, and the m xture is stirred at roomtenperature
under a nitrogen at rmsphere. The reaction is nonitored by neans of
HPLC. After 3-24 h, the reactigaj® term nated. 10Work-up: A
Reactions with basic algohols:j Tae mxture is neutralised using 1IN
HCl. The m xture i s evapo xd WG dry- 15ness, the residue is
suspended in ethyl acetaté 00 m per mol of al co- hol) and
extracted with saturated sodi um hydrogencarbonate solution (20 m per
nol Ofﬁ; al coh‘tﬁgOé@dh)gHDmyaﬂeé@bmmmmmgdadam’rbdhamrldaaodnam

chl ori solution,(21:1, 20 r of al cohol). The organic
20phase is eéchgq@%wﬁhmﬁg N HCI (30 mM per mmol of al cohol).
The aqueous phage 1i1s1 gaEsﬂEthRf‘eiﬂ @@'mﬁﬁ@nétﬁbHQ\Sm id sodium

hydr ogen- carbonate and extracted with 50 f ethyl acetate. The
or gani c phase@%ﬁ@bﬁﬁﬂ%ISoR@@ﬁtefbﬁﬂﬂthermﬂﬂbat@Jrﬁw&i pevifipairaat ed, t he
residue is purified by neans of preparative HPLC. 25 B: Reactions
with neutral or acidic alcohols: The reaction solution is poured

i nto icé wat 6-(3 8&-ThHflpaopheR)-oH- @l iRM-B-onEhe aqueous phase is
extracted with 2 x ethyl acetate (50 n per ol of 30 al cohol), the
organi ¢ phases are washed wt 7t - sat ur at ed sodi um chl ori de
solution, dried over sodi um s fae. The solvent is renoved by

di stiIIatlon and the ree PN purified by nmeans of preparative
HPLC. 35The foI | ow ng compgends are prepared correspondingly WO
2008/ 145242PCT/ EP2008/ 49 - 72 - No. Structure and/or nane ESI
HPLC "A&7" -%o | NO HNO 10N IF trifluoroacetate 487 2.43 (B)
11-1-NWR (de @)‘3455{tmfﬂroac§t0‘?ﬂ§n&ﬁéﬂar§}:en\%r%%?m(c;-fﬁe rideindir:
(1H, d), 7.731 (2H d), 7 514é 237 (1H,
t), 7.113 (1#0 a&yord@ngemltmfaw Y1, 5. 269 (2H, s), 4. 240 (2H, t), 4.099

(,%58 Q) -58el(:|2|1|2§% l,:\élggﬁ %36_5%52‘5”@5( Z(hggl_Bl) o 1221 (3K 1),

The substance is reacted further without further purification.

20

fert-Butyl 3-(4-ferf-butoxycarbonyloxyphenyl)-6-oxo-6H-pyridazine-1-

carboxylate

o >< o 07<

«
e

XO—< N—l\b‘

10 g (53 mmol) of 6-(4-hydroxyphenyl)-2H-pyridazin-3-one are dissolved in
25 ml of acetonitrile, and 19 g (58.5 mmol) of caesium carbonate and

12.8 g (88.5 mmol) of di-tert-buty! dicarbonate are added. The reaction

35 product is stirred at room temperature for 20 h. A further 3.5 g (16 mmol)

of di-ferf-butyl dicarbonate in 10 ml of acetonitrile are subsequently added,

30

T,



() 1H-NVR (c15-DVBO): 6 [ppml = 9.604 (1H, s), 8.110 (1H d), 7.721
(2H, d), 7WON200§/14324%)  7.389 (1H, d), 7.248 (1H, t), 7. 1I0E/ER08/HF549
6.993 (1H, d), 5.276 (2H, s), 4.200 (2H.gb)., 4.110 (2H, q), 4.016
(2H, s), 3.830 (2H, t), 3.492 (2H t), 3.383 (2H t), 2.824 (6H b),
1.962 (2H m, 1.230 (3H, t). "A29" ©0a 0 -...HINW NO----.

0----- __Z.0lWD N | 473 (m BOC+H) 3.26 (B) "A298" ,NOO O-.' NN
1-i NoH | F tri Bnddheaaistuse ds sﬁumcaahmretémpmam@gforlayfurtbebsaalh dheBeac-

7 2,90 (5 IR AL BSSRTLITROORL008568 < s 1996 R
The reaction mixture is stirred at room temperature for 20 h. A further 13 g
(69.6 mmol) of di-fert-buty!l dicarbonate in 40 ml of dioxane are subse-
quently added. After 20 h, the reaction mixture is evaporated to dryness,
the residue is taken up in ethyl acetate and saturated sodium hydrogen-
carbonate solution. The aqueous phase is supersaturated with sodium
chloride, the organic phase is separated off, and the aqueous phase is
10 again extracted with ethyl acetate. The combined organic phases are
o washed with 1 N HCI and saturated sodium chloride solution, dried over
{ _'; Na;S0, and evaporated.
Yield: 16.4 g, ESI 289 (M-Boc+H); Rt. = 3.19 min (method A). The product
15 is reacted further without further purification.

tert-Butyl 4-(6-ox0-1.6-dihydropyridazin-3-yl\phenylcarboxylate

O
20 1 T >

N

- 25 9.4 g (24.2 mmol) of ferf-butyl 3-(4-terf-butoxycarbonyloxyphenyl)-6-oxo-

BH-pyridazine-1-carboxylate and 17.9 g (48.4 mmol) of

N-tetrabutylammonium iodide are refluxed for 72 h in 70 ml of acetone.

The solvent is removed in a rotary evaporator, and 70 mi of ethanol are
30 added to the residue. The reaction mixture is refluxed for a further 24 h,

The solvent is distilled off, and the residue is purified by column chroma-

tography on silica gel.

Yield: 5.0 g (beige solid); ESI 289; Rt. = 2.67 min (method A).

35
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HN', ,"-- WQ2008/1408N0O H 445 (M Boc+H) 3.22 (B) "A33" o0 HChiGiy2008/00B549
N---'-0---""" H _Ao F trifluoroacetate_443 2.33 (B) "A34" ,00 --.N
40N H 460 3.02 (B) "A35" N1400 HOL10 474 2.86 2.86 (B) "A36"

6-[3-(fert-Butyldimethylsilanyloxy)phenvll-2H-pyridazin-3-one

NH { =0
SicO H
OH x
11.1 g (59 mmol) of 8-(3-hydroxyphenyl)-2H-pyridazin-3-one are dissolved

10 in 100 ml of DMF, 19.7 ml (142 mmol) of triethylamine and 11.6 g
(77 mmol) of TBDMS-CI are added, and the mixture is stirred at room tem-

()

perature for 20 h. Water is added to the reaction mixture, which is then

extracted 3 x with ethyl acetate. The combined organic phases are washed
15 with water, dried over sodium sulfate and evaporated to dryness.

Yield: 17 g, brown oil; ES| 303; Rt. = 3.21 min (method A).

Ethyl (3-hydroxymethyiphenyhcarbamate

* i \/@\ i
HO\/@\NH Cl O/\ HO N O/\
H

2

20

50 g (406 mmol) of 3-aminobenzyl alcohol are suspended in 750 ml of

J

% 25 dichloromethane under a nitrogen atmosphere and stirred at room tem-

perature for 30 min and subsequently cooled to 0°C. 49 g (452 mmol) of

ethyl chloroformate are slowly added dropwise. After the addition, the

reaction mixture is stirred for 20 h and at the same time slowly warmed to

30 room temperature. 300 ml of 1M potassium carbonate solution are added
to the suspension formed (evolution of gas!). The organic phase is sepa-
rated off, the aqueous phase is extracted with 200 mi of dichloromethane,
the combined organic phases are washed with saturated sodium chloride
solution, dried over sodium sulfate, and the solvent is distilled off.

35 Yield: 67.7 g, oil, which crystallises to give a beige solid; ESI 196;

Rt. = 1.98 min (method B).

o
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2008/ 1452420CHsARZA8/ 003549 - 74 - "A37" 0 O -..o0..--- pCTAEP2008/008549
474 3.15 (B) "A38 " 0 .-..NNO----- ", HHQ ---%------ ''0 460 2.76 (B)
"A39" 1119 NO leH r ..A'oyni.,z 1o 599 3.69 (B) "A40" ./-0
-,..Nll----,.---..., % NOH

Ethyl {3-[3-(4-hydroxyphenyl)-8-oxo-6H-pyridazin-1-yimethyllphenyiicar-

bamate
5
° L
ﬁ/ \cn; N ¥ Ho N’ﬁ\o’\
; H
N“N o}
H
10 — . o/
—_— o)
N O~ ﬁ“ﬁ,
-

5 g (17.3 mmol) of ferf-butyl 4-(6-oxo-1,6-dihydropyridazin-3-yl)phenyl-

15 carboxylate, 5.08 g (26 mmol) of ethyl (3-hydroxymethylphenyl)carbamate
and 6.8 g (26 mmol) of triphenylphosphine are dissolved in 400 mi of THF.
Under a nitrogen atmosphere, the yellow solution is cooled to 0°C, 4.1 mi
(26 mmol) of diethyl azodicarboxylate are slowly added dropwise, and the

the reaction mixture is stirred at room temperature for 20 h. The yellow

20 suspension is evaporated to dryness. The residue is dissolved in 300 ml of
dichloromethane, and 40 ml of trifluoroacetic acid are added. The reaction
mixture is stirred at room temperature for 20 h, evaporated to dryness, and

™ 100 mi of water, 200 ml of 1N NaOH and 100 ml of ethyl acetate are
- 25 added to the viscous oil. A precipitate forms in the process, which is fil-
tered off with suction, washed with water and dried in vacuo.
Yield: 6.4 g, yellow solid; ESI 366; Rt. = 2.56 min (method A). The product
is reacted further without further purification.
30

35
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2008/ 145242PCT/ EP2008/ 003549 - 75 - Ceneral working procedure 4 (GAP
4): Renoval of a tert-butyl oxycarbonyl protecting group froman am no

group SThe BRtsprot£¢s &dqRANBRYUAM 50, H- 88 viRE Ann1 i hOronE rane.

and 10

carbamate

NGO

5 \N’NH \/@ j\
Ly
/] [\ O—/

_ I };=>=o H _<
= = ©

. } 17 g (66.2 mmol) of 6-[3-(fert-butyldimethylsilanyloxy}phenyl]-2H-pyridazin-
3-one, 11 g (66.2 mmol} of ethyi (3-hydroxymethylphenyl)carbamate and
14.7 g (56 mmol) of triphenylphosphine are dissolved in 100 mi of DMF
15 and 400 ml of THF. Under a nitrogen atmosphere, the yellow solution is
cooled to 0°C, and 4.1 ml (26 mmol) of diethyi azodicarboxylate are slowly
added dropwise, and the reaction mixture is stirred at room temperature
for 20 h. The yellow suspension is evaporated to dryness. Water is added
20 to the residue, which is then extracted with ethyl acetate, dried over
sodium sulfate, and the solvent is distilled off. The residue is stirred for
15 h with isopropanol, the resultant precipitate is filtered off with suction
and rinsed with isopropanol. The residue is dried in vacuo (6.8 g), 150 ml

of THF are added, and 5 g (61 mmol) of tetramethylammonium fluoride are

B
N H
o

25 added. The mixture is stirred at room temperature overnight.

The reaction mixture is evaporated. The residue is taken up in ethyl ace-
tate, and water is added. A solid precipitates out, which is filtered off with
suction and discarded. The organic phase is separated off from the aque-

30 ous phase. The organic phase is washed again with saturated sodium
chloride solution, dried over sodium sulfate and evaporated to dryness.
Yield: 4.2 g, beige solid; ES| 366; Rt. = 2.59 min (method A).

The substance is reacted further without further purification.

35
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- 20 equivalents of trifluoroacetic acid are added. The reaction is
stirred at™? 3! f¥fperature for 1 - 20 h (reaction nonit BEFT/AB2UR003549
nmeans of HPLC). The reaction m xture is#aavaporated and dried in

vacuo. The 10crude product is - if necessary - purified by neans of
preparative HPLC. Thus, 15 gives the follow ng conmpound
"A44" 25N2N tr|fluoroacetate, ESI 451 HPLC 2 48 m n.
(nmethod A). 5A 0 2 oy hem @ athy P |
6.972 (1H, d)ogr g§3(21 I, s), 4. 106 (2H, 0q), 4.038 (2H, t) 2. 826
(2H, m, 1. 76%?%@—m, 1.615 (2H, m), 1.484 (2H, ), 1.229 (3H t).
The foll ow ng compounds are prepared correspondi ngl ¥ No. Structure

and/ or nane ESI HPLC "A45" NO---- 40,..... NOO M i fl uoroacet ate

445 2' 26 1H- NMVR (d6-DVBR): 5 [ppm = 9.606 (1H, s)| d 119 (1H d ,
8.080 (BH, b), 7.768 (PH, d), 7.546 (1H, s), 7.37 7.246
(1H, t), 7.129¢3:pNH 6. 990 ( d)g 6.972 (1H, d), B-288,(2H, s),
4.353 (1H, t), 12 (2H: gho &,ﬂﬁ t), =234 (3H, t). "A46" W
No' |- H HNJFFtrl | uor oacet at e 528 2 B)O/Z\E | \Aﬁm’o\/
= o
10 3 g (13.3 mmol) of 6-(3,4,5-triflucrophenyl)-2H-pyridazin-3-one, 2.6 g
i (13.3 mmol} of ethyl (3-hydroxymethylphenyl)carbamate and 4.2 g
( (15.8 mmol) of triphenylphosphine are dissolved in 30 ml of THF. Under

a nitrogen atmosphere, the yellow solution is cooled to 0°C, and 2.7 ml
15 (17.2 mmol) of diethyl azodicarboxylate are slowly added dropwise, and
the the reaction mixture is stirred at room temperature for 72 h. The
yellow suspension is evaporated to dryness. 200 mi of isopropanol are
added to the residue, which is then stirred for 15 h. A precipitate depos-

its, which is filtered off with suction and washed with isopropancl and

20 _
dried in vacuo.
Yield: 3.8 g, beige solid; ESI 404; Rt. = 3.18 min (method B). The prod-
uct is reacted further without further purification.
a
g 25 General working procedure 2:
@]
- H
e G e
N—N
SRS o T
la
R — H OJ
S Y S T =
0 N-N O
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"AAT" O ---

is --VNMO NOHro F trifluoroacetate 499 2.47 (B)

"A48" H2ZN\WO 2838422421 ( B) /\N N-NO it tri PtTEPHAYEI3aI%e
WO 2008/ 145242PCT/ EP2008/ 003549 - 77 - _"354_9" H2N. ..,""-.."IP
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1-2 equivalents of alkyl bromide or alkyl chloride and 2.5 equivalents of
potassium carbonate are added to 1 equivalent of the phenol la in DMF
(3-10 ml per mmol of phenol), and the mixture is stirred at room tem-
perature for 15-72 h. The mixture is subsequently filtered, and the fil-
trate is purified directly by means of preparative HPLC. The pure frac-

tions are combined and freeze-dried.

The following compounds are prepared correspondingly

No. Structure and/or name ESI HPLC

@ J

O
N 4
yor \/\O \/@ 479 [2.37 (A)

Ethyl (3-{3-[4-(2-morpholin-4-ylethoxy)phenyl]-6-oxo-
BH-pyridazin-1-yimethyl}phenyl)carbamate,
trifluoroacetate

"H-NMR (dg-DMSO): & [ppm] = 9.971 (1H, b), 9.584 (1H, s), 8.046 (1H, d),
7.879 (2H, d), 7.477 (1H, ), 7.364 (1H, d), 7.231 (1H, 1), 7.117 (2H, d), 7.075
(1H, d), 6.961 (1H, d), 5.258 (2H, s), 4.414 (2H, 1), 4.094 (2H, q), 3.15-4.05
(10H, m), 1.218 (3H, 1).

O~ ¢

\ O N

_/—/ N—N — 4<0

HO ( 424 [2.51 (A)
\

Ethyl (3-{3-[4-(3-hydroxypropoxy)phenyl]-6-oxo-6H-
pyridazin-1-ylmethyliphenyl)carbamate

I|A2!!

"H-NMR (de-DMSO): & [ppm] = 9.584 (1H, b), 8.027 (1H, d), 7.827 (2H. d),
7.456 (1H, s), 7.375 (1H, d), 7.232 (1H, 1), 7.037 (3H, m), 6.968 (1H, d),
5.250 (2H, ), 4.532 (1H, b), 4.094 (4H, m), 3.563 (2H, m), 1.875 (2H, m),
1.216 (3H, 1.




O NH*0 ck.---- trifluoroacetate 437 2.40 (B) "A50" GOs 437 2.35 (B)
/ N-WO 200878421 | trifluoroacetate "A51" a---/ AGerAEr2dos(0Bys49e

I pN
4111H
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N

-66 -
_ o/
H
A
"A3" N 451  |2.40 (A)
Ethyl (3-{3-[4-(3-dimethylaminopropoxy)phenyl]-6-oxo-
6H-pyridazin-1-yimethyl}phenyl)carbamate,
triflucroacetate
"H-NMR (de-DMSO): & [ppm] = 9.595 (1H, s), 9.363 (1H, b), 8.046 (1H, d),
7.863 (2H, d), 7.482 (1H, s), 7.380 (1H, d), 7.243 (1H, ), 7.03-7.11 (3H, m),
6.971 (1H, d), 5.265 (2H, s), 4.108 (4H, m), 3.247 (2H, m), 2.838 (6H, d),
2.133 (2H, m), 1.218 (3H, t)
-/
N-—N O H\\(O
"A4" 551  |3.20 (A)
Ethyl 3—{3- 4-(5-tert-butoxycarbonylaminopentyloxy)-
phenyl]-8-oxo-6H-pyridazin-1-yimethyl}phenyl)-
carbamate
—0
_ o/
N\ - H
o~ ) =0
"A5" N—N\_Q © 424|281 (A)
Ethyl (3-{3-[4-(2-methoxyethoxy)phenyl]-6-ox0-6H-
yndazm 1-yImethyl}phenyl)carbamate
HNI [ ™
"AB" N 509  [3.00 (A)
\r( o~
O
|




5 )
p—s
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H2Nr

trifluoroacetate " A52"
rifhwotessehat e 487 2.52 (B) "AS3 " NO O-...
| uor oacetate 459 2.35 (B) "A54"
oroacetate 473 2.47 (B)

570 N No---"-- H2NH

NH20 NN-----.0-
N410 ﬂttﬂz#i%bé/ooasglg

n H

! o
_ o
atavele
nAg /_/ N—N 0 437 |2.25(B)
—N
\
trifluoroacetate
_ o/
o <
"AQ" P N\ . 410 |2.74(B)
HO _< />
o/
A H
"A10" /_/_/ N\ 7 N\ o 438  |2.76 (B)
HO
_ o/
A1 4/_/0 < > <\N_N> © SN—< 438 (3.1 (B)
O
/
_ o—/
O~
C G
"A12" 0 536 |3.30 (B)
i

2




WO 2008/ 145242PCT/ EP2008/ 003549 - 78 - Preparation of

543- 14- ( 3-yekb B®isAYd2aM nopr opoxy) - 3, 5- di fl uor ophenyl | - 6- oxXp&HEpPyok/o@EiN
-1-ylmethyl | -1, 3-di hydr obenzi m dazol - gé ("A55") Step 1:2-Benzo-1 2
5-t hi adi azol -5-yl methy1-5-(3,4 5-trifluorophenV0- 2H pyridazi n-3-one
25 3.0 g (13.3 mmol ) of 6-(3,4,5-trifluorophenyl)-2H pyri dazi n-3-one
and 4.8 g (14.4 mol ) of caesium carbonate are suspended in 250 m of

DVF, 3.0 g (13.3 ) ©of 5-(bronmonet hy0Z, 1, 3-benzot hi adifazol e dre
added, and the m x i tirred at roomtenperature. After 15 th, 30
110 m of wafer ar d to the reaction m xture, which jis then
stirred at rgopomte re for 2 h. The resultant e_/pltatels
filtered off f[with suction and washed with wat er ahhd ried in vaguo.
Yield: 4.1 gi(pdPBe{brown redid m ni ( AB® hqd-48)(B)
WO 20087 145242PCT/ EP2008/ 003549 = O

4- Di am nobenzy0-6-(3,4,5-trifluorophem (1) i dazin- 3-one: | 3.5
g (9.4 mmol) {of 2-ben20125th|ad|azol 5-yl methyl-6- (3,4, 5-trif-
5f | uor opheny(- 2H pyri dazi n- 3- onetﬁmﬁ)rgéé&g{é/ed in35m ofl HF and

hydr ogenat ed rarderra—hydroger—atresphere—t+n—an—auteclaveat—30Cunder

a pressure of 2 baj with 2 g of Raney Ni (70% water-noist). Aftler 17

h, a further |3 g of Rane?’ (70% wat er-noi st) are added, and tjhe
m xtureld s hydrogenat ed a&—_‘ﬁc under a pressure of ar or a
further 1016|h he cataliyst j=s~separ=ted of f, , t
f||trate IS evé&grated todd @ el =a.1 H~<§(ellow SO .45'? E§]59(89
§4 = 2.37 min|(method B)\_¥ ~ 0-3%Y3 4

tri fI uor ophenyl) { 6H pyri dazi n- 1-yl net
1, 3-di hydr obénzi m dazol 2 one 19 (2.89 of
2 (3,4-d| am IUbCIIL J.}'U \o 5—tri++ "GTGpl": '1) 2H—20
pyri dazjm- 3- pne ar¢ di sso d in 10 m of THF 702 mg (4.33 mol)) of
1, 1"-carbonyldiim gdazol/e 1) are added, and the mixture is stifrred
at roomtenperature¢. After/15 h, the preC| pitate for ed ils filtegred
off with suction, pwashe i th ‘ Yield: 1.04 g,
pal e-yel | ow $6AI18" |[ESI 3730 R 2B ' . 25 [Step7 |2.39 (B)
4:543-14-t' 31 Di nmet hyl am nopr opox i rerophemv1l- 6-oxo-
6H- pyridazi n{1-yl met hyli -1, 3-di hydr obenzi ) : 130126

pl(1. 0&gmol f 31(di nmet hyl am no) - 1- pr opan are dissolved in 20 n
of DMF, 64.5|ng (1 61 mol ) of N%'"hdd?o@@étaféc' n ol (60% jare added

under nitrog‘;\“’ EX ‘ he mvfllrn ls-stirre rnnmfnnhnr ture. Aftﬂ!"
0
|

10 min, 200 mg (0. 54 mml) of 5-[6-0x0-3-(3, 4 5- trlfluyophenyl) 35
6H pyridazi n{1-yl mpthy1l1l-1, 3-dih i -B-opre ar added, and

the mxture is stirred at roo

atyiosphere. A1Peaction i HPIEC. Arftéms B,45 (B)
(t hee regefion|is WD\20087 145242PCT/ EP2008/ 003t 80 - tjerm natjed.
The mixture is neufralised usi ng 1IN HO. The mXture is evaporatied to

dryness, the|residue is suspendedifiuoregeetate of et hyl acetjate, 20 ni

of saturatedisodi umhydregencarbonate solution and 10 nt jof saturated
sodi um chl oride soluti §n. NFie i nsol uble precipitate is fil|ltered |off

wi th suction; and the res{due is purified by means of preparative
HPLC. Yield: |22 nyg|of , trifluoroacetate, as white sjolid; ESI

456; ~ = 2,08 mnp (methgd B). Preparatlon of 54%@/5 difluoro |4 r3
(4 met hyl pi pgraziyn; 1- Opr opox 477 |2.24 (B)
phenyl1- 6- oxp- 6H- pyri dazi n- 1- thy ) - - di vd?\é)benm m dazol - 2- one

("A56") 25 170 ng (1.08 mmol) o
3- (4- net hyl pil perazin-1-yl)propan-1-ol are solved in 20 m of
DMF, 64.5 ng|(1.61mvol) of NaH in paraffin—e (60% arel added |under
nitrogen, and the mxture is stiffRbrobcdigm tem

35



perature. Aft

30f | uor opt\ga%asdlqg%

e are added

ni trogen at nosphere.
the reaction is termnated. The m xture is neutralised
35The m xture is evaporated to dryness,

After 3 h,
usi ng 1N HC .
di ssolved in

phase i s separated
sing godiu
precipitat

neutralised U
extracted. A
of f. The resi

and dried iniu
1597 m|n

Rt
543- (442-112-
103, 5-di f | uor
i m dazol - 2+
2- [ (2-di et hy

er 10

mn, 200 ng (0.54 mml) of 5-[6-o0x0-3-
erlda2|n -yl methyl] -1, 3- dihydrobenzh
en1mure|sstwredatroomtemmrm

The reaction is nofi%ored by nmeans o

t he

% W ald

(3,4,5-tri-

Wi )

f HPLC.

residue is

AMNLINANLIC

FaVa X |
LUU T

due i 4
C140-

di net K
opheny
one
| am ng

nmethod ‘B). O

ethyt—acetate—antd—30—+—of—water;
2008/ 145242PCT/ EP2008/ 003549 -
hydr ogencar bonat e and subsequent
deposits in the process and is s
stixred with nmethanol, filtered

5 Yye qiigg as whiQ
(D N

yl am noet hypret hylnam nol OXV}0o

1) - 6- ox0- 6H pyri dazi

thvli-1, 3-
"A57") 178 pl(1.08 mmol)

~f
Ul

of f

sol i

of DMF, 64.5
under
After 1{y mn,
546- oxo- 3- (3,
obenzi m dazol| -
noni t ored by
usi ng 1IN HCI

nitrogen,

erature under

ny (’I
22 -
an(
200 1

N

q

nmeans
"\hfl

a

ethypnethylanyﬁﬁkﬁ%gag%k are 25d|ssolv

61 nmml
ajatroomtem p

I the nlxtur
'x Qi n- ikxgﬂéf/;l

g (0.54 nmo
nifluorophe - 6H
tirred
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ro- 30 gen atnosp
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ed in 20 nl
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means of prej
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name ESI HP|
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e HPLC. Yield: 42 ng of "A57
5 white soI N

m
| owi ng
No. ¢St ruct
i fl uoroac

n (nmeth
compou
ur é52nd
etate -

20

HA21 n

424 [2.96 (B)

25

30

I1A22"

438 |2.78 (B)

35

“A23||

479

(M-tBu+H) 3.33 (B)




" A59"

NH2 i

NI

10

15

20

25

trifluoroacetate .410 F "AGO" | * F trifluoroacetate
N¥R 2008MA82 | .. ... .. N L o . Sl F trifPaoEsanetesse
"ABG2" I ... .. 14,"....... , F tridluoroacetate
_ o—/
o 1
N—N 0
"A24" g \_© 479 [2.33(B)
0 N—/_
N/
triflucroacetate
_
\ 0 N—<
"AZ5" N—N O 438 13.08 (B)
/—/— ’
—0
o’
- H
\ o M= 409
1 1 N_N O
A26 S @ M- (317 (B)
ﬁ_/_— BOC+H)
fog
o
General working procedure 3:
F
0
- H \
F \ o N*{ R._OH
N_N O +
F

30

35

F.
R\ = H O_/
. o%:ﬂ\ Y=o R
N—N O
70




WD 2008/ 145242PCT/ EP2008/ 003549 - 83 - "A63" | ...-- 0 . O H NOI

Z--.00 triwdoasaaset at e "AG4" 1 ..,...NN.,.."--... PcwEP2008/003549
trifluoroacetate " A65" N - *-‘ﬁlf‘" ----.% 00 F
trifluoroacetate O NI -1 C Phar macol ogi cal data
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2 equivalents of alcohol are dissolved in DMF (10 ml per mmol of alcohoil),
3 equivalents of NaH in paraffin oil are added under nitrogen, and the
mixture is stirred at room temperature. After 10 min, 1 equivalent of ethyl
{3-[6-0x0-3-(3,4,5-triflucrophenyl)-8H-pyridazin-1-yimethyljphenyl}carba-
mate is added, and the mixture is stirred at room temperature under a
nitrogen atmosphere. The reaction is monitored by means of HPLC. After

3-24 h, the reaction is terminated.

Work-up:

A: Reactions with basic alcohols:

The mixture is neutralised using 1N HCI. The mixture is evaporated fo dry-
ness, the residue is suspended in ethyl acetate (100 ml per mmol of alco-
hol) and extracted with saturated sodium hyd'rogencarbonate solution

(20 ml per mmol of alcohol) and saturated sodium hydrogencarbonate /
sodium chloride solution (1:1, 20 ml per mmol of alcohol). The organic
phase is extracted 2 x with 2 N HCI (30 ml per mmol of alcohol). The
agueous phase is carefully neutralised using solid sodium hydrogen-
carbonate and extracted with 2 x 50 ml of ethyl acetate. The organic
phases are dried over sodium sulfate and evaporated, the residue is puri-

fied by means of preparative HPLC.

B: Reactions with neutral or acidic alcohols:

The reaction solution is poured into ice-water (50 ml per mmol of alcohol).
The aqueous phase is extracted with 2 x ethyl acetate (50 ml per mmol of
alcohol), the organic phases are washed with semi-saturated sodium chlo-
ride solution, dried over sodium sulfate. The solvent is removed by distilla-

tion, and the residue is purified by means of preparative HPLC.

The following compounds are prepared correspondingly

.fﬂm\,
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A"AL"
A

Met kinase inhibition (enzynme assay) Table 1 Conpound No. 1Cso "Al" A
A A A Awdoodaas3 2008/ 145242PCT/ EP2008/ 003549 - 84 - pcr/edhoodsh540
A"A 2" A"AL3" A "Al4" A" Al?'L{,2 _A "Ale" A "Al17" A "Al8"
No. Structure and/or name ES HPLC
"ADTT ] SN ﬁ/LLO/\ 2.43
5 S "N 487 (B)
| F
trifluoroacetate
"H-NMR (ds-DMSO): & [ppm] = 9.596 (1H, s), 9.389 (1H, b), 8.105 (1H, d),
7.731 (2H, d), 7.514 (1H, s), 7.356 (1H, d), 7.237 (1H, 1), 7.113 (1H, d),
10 6.976 (1H, d), 5.269 (2H, s), 4.240 (2H, 1), 4.099 (2H, q), 3.259 (2H, m),
2.824 (6H, b), 2.102 (2H, m), 1.221 (3H, t}.
ovel
i i s ﬁ/[LO/\ 2.85
A28 P 543 )
15
o] F
'H-NMR (de-DMSO): & [ppm] = 9.6804 (1H, s), 8.110 (1H, d), 7.721 (2H, d),
7.511 (1H, s), 7.389 (1H, d), 7.248 (1H, t), 7.106 (1H, d), 6.993 (1H, d),
20 5.276 (2H, s), 4.200 (2H, t), 4.110 (2H, q), 4.016 (2H, s), 3.830 (2H, 1),
3.492 (2H, 1), 3.383 (2H, 1), 2.824 (6H, b), 1.962 (2H, m), 1.230 (3H, 1).
asgr || j\ i S H/U\OA 473 1 326
Ao w0 BO(CN-I;H) )
25 | £
H 2.40
"A2Gg" PN -
30 a Hl\|1 0 473 (B)
F
trifluoroacetate;
obtainable from "A29" by removal of BOC

35




"A19" A "A20" A "A21" A "A22" A "A23" A "A24" A "A25" A "A26"
A "A27" Ao M§/14524§ "A29a" A "A31" A "A33" A "A34" A "R3%rprofiooiSil

A "A38" A "A43" "A44" A WD 2008/ 1%3242PCT/ EP2008/ 003549 - 85 -
"A45" A
//\f\o/@ o
] e QJ\ 2 26
|1A30ﬂ -
(\N/\/\O 541 (B)
/N\) F
D trifluoroacetate
9]
Ay SUSH I
"A31" F N PN o | 340
H Boc+H) | (B)
0
10 F 5
T 0 o F >~ N 445
f— "AROM \f TN (M- 3.22
HN o Boc+H) | (&)
F.
||A33n N H 473 233
L N (B)
F
tfrifluoroacetate
= _N
/O\/\O (B)
—_ F
i3
F
er35n \N/N H)’ko/\ 4?4 286
HO\/\/\O (B)
F
A
30 F \N/N J‘L Py
N ° 459
"A3G" o H\/\/o M- 3.27
TI)/ E Boc+H) (B)

35



" A48"

A " A49"

A " A50"

A "A52" A "A53" A "A55"

A "A56"

A

C50: 10 NMyodoRilhry A 1- 10 RM = B > 10 mM = C 20 25 30p-¥2p1098/003549

2008/ 145242PCT/ EP2008/ 003549 -
5 Exanple A
active ingredient of the formula I
hydr ogenphosphate in 3 |

medi canent s:

I nj ection vial

and 5 g of di-sodium

86 - The follow ng exanples relate to
&4 A solution of 100 g of an

of bidistilled water is adjusted to pH 6.5

trifluoroacetate

10usi ng 2 N hydrochtjoricaci o, —stertte fitgered,—transferred—int
injection vials, lygphilised under stérife q .l ti@ns and| seal ed
under sterile condI! tli ons. Eaclf.j mecty mw I'LS’\S ny of actq ye
i ngredi ent. 15B3fplle B: Supp05|| es"A mixture Epf of 434 act t%
i ngredi ent off the fogrmga~L"wzth~F00 g of soya IeC|th| n and 1400 f
cocoa butter |is nelted, poured into noulds and 20a| | owed t o cool|
Each SL@pOSi trot y—COt LaE ns—20 Y of —actd vcol gr edient—bExa |p= e—C:
Solution A solutioniis prepared fronm7l g of Anyactove i ngredi ent| of
the formula I, 259.38 g of Nat2 2 28. of 2HPO4 12 H;GO
and 0.1 g of [b&hZ& koni um chl or gl di%tiTl edasat er 2
The pHis adjustedtqto. ) g’ solution is made up to| 11 and (B)
sterilised by irradifation. This solution can be used in the form of
eye drops. 3( F
§)
" YN
] F \N/N ﬁ)j\o/\ 369
:,Z"' rrAsgn .
{ j O/\O 599 (B)
o._N F
b
C
15 Sy Z f/@\ 0
An H ] e o 2.16
A40" N " 530 | %
N (B)
F
trifluoroacetate
i QL
er41n | " \N/N S HJ]\O/\ 250
/N\/\/\O 501 (B)
F
B trifluoroacetate
Ty §)
£ 25 - 0
F Sy N/U\ o 473
n n H
A42 O M~y H o | 344
Y Boc+H) (B)
0 F
= O 1)
30 F \‘N/N NJJ\ Py
"A43" H 513 2.52
F
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Exanpl e D. QG nt nent 500 ng of an active ingredient of the
formul a | vapeossi¥edaw th 99.5 g of 35Vasel i ne under aseppeerp2008/003549
conditions. WD 2008/ 145242PCT/ EP2008/ 003549 - 87 - Exanple E
Tablets A mxture of 1 kg of active ingrédient of the fornula I, 4 kg
of lactose, 5 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of
magnesi um stearate is pressed in a conventional manner to give
tablets in sus8naratdyorking Fﬁgggdgﬂphqgwpqﬂgi ns 10 ng of active

i ngredi ent. Exanple F. Dragees 10 Tablets are pressed anal ogously to
Exanpl e E and subsequently coated in a conventional manner with a
coating of sRemseal ¢fad adrobstyigbardorlLproté@iacgoup fomd afyenindIyroup
Exanpl e G Capsul es 2 kg of active ingredient of the fornmula I
are introduced into hard gel ati ne 20capsul es in a conventional nmanner

1 uctD 3 Ve B CRCERRSU o R 9,20 Ry BN AR YA 10
i ngredi ent of- Ebequommarta of tiflucbadetiofadid ars bitéedTvaterctibs istimred e
filtered, trarﬁr%srferred into a l”o,rl es Iyoghi | i sed under sterile

e

condi ti ons arf 'S8 EFRAERNC r B8 L GRAFIQbRENIteHRS DY mRRNCtont ai ns
10 ng of acti i } ; : : -88 -
Patent d ai nswafc‘égrn%te:aggog?g 'F wi%%?%%éﬁ&ﬁ%ﬁﬁ@&%?@%@%@g 7.
,-1?1- 10 . . - crRile RBodUKDIE + M ndoéssXnR2 pREfied byhmednRiderptesivart or

Het i, R2denoté$|§|\JF;lz:< or A, R3denotes Al k-Y or Hee, WO

20Q8/ 145242PCl 0081003549 - 89 - Adenotes unbranched or branched
alkyl having 1-8 C atons, in which 1-7 H atoMs may be replaced by F

and/ or Al Rder%pr;t es unbranched or branched al kyl ene having 1-8 C at ons,
us, “

15
O

o
=y
’\_L\ B H O——/
20 N—N O
gives the following compound "A44"
25 HzN‘L\_\
N—N O
IIA44II
30

trifluoroacetate; ES| 451; HPLC 2.48 min. (method A).

"H-NMR (ds-DMSOQ): & [ppm] = 9.595 (1H, s), 8.036 (1H, d), 7.839 (2H, d),
45 7-892(3H,b), 7.475 (1H, s), 7.385 (1H, d), 7.242 (1H, 1), 7.067 (1H, d),

Y
!

AT



in which 1-7 H atons may be replaced by F, C and/or Br, Arldenotes
phenyl whiwh 2hd/MBRAPsSuUbsti tuted by NR2COOA or OCON( R2)2 Ele}Eg ?0@34@
nono- or bicyclic unsaturated or aronmatic het- erocycl e aV| ng 3
N and/or 0 atoms, which nay be urt substif@ted or nono-

di substituted by A, NH2, OR2 and/or =0 (carbonyl oxygen), Heedenot es
a nono- or bi cyclic saturated heterocycle hav- ing Ito 3 N and/or O

atons, whi ch t

and/ or =0 (ca 3? gﬁgengvzr(mt@deno@)% Sﬁbﬁgl&%/c{?ﬁ hi}{{ ?%{mépt)

het er ocycl e @826@281 , 2. 783524, on), @ .65, rmhiicd84nBH be),mMoR29 (BH, ).
di substi kited by A and/ or tr--0 (car bonyl oxygen) R4, R5each

i ndependently of one another, denote H or Xdenot es CH, denot es
He! ?, N(R2) 2, TINRE] ich an NH group
may be §epl aced b;@%ﬁ%@h@%b@a% pﬁéﬁ%gﬁkg%@ g& 4, and
pharmaceutical |l y usabl esol vates, salts, tautoners and stereoi soners

t hereof, including . xtures thereof in al | ratiaos WO

2008/ 145242P(T/ E‘QZOO81003549 Strgoture Rndé&riotarse Ar |l or Het i | R2%fenlot#y-C
H or A, R3denotes Allk-Y or Hee Adenotes unhranched or hranched al kyl

having 1-8 Cjatons, |in which 1-7 H “ be repl aced py F and/ or
Cl. Al kdenot es unbranched or. branchd 3! kyI ha ng 1-8| C atong,
in whicfpl-7|H atons may ber : m:y i O1o Br denot es
phenyl whi ch |i $A4Bhosust itu NR2CD0A of odd)\l( R2) 2, Fl emisdenot &8
1,-3-di hydr obgnzi m dazdl nzxazol yl, inda- zofyl, bengim dazpl y'P),
,guﬂnollnyl dlhydr0|ndoly| or imdolyl, each of which is unsubstiftuted
or nono- or disubstituteci by Atrﬂh@ma%?aéndlor =0 (car bpnyl

, Het 3aar
YO |1 il OGRS (B BRIS nﬁbpﬁ’iyn%ﬁgw RS BT BB Fo,eh. ).
and/ or l(ccir‘r’bZﬁﬁ/(ZHnd/)gé'rﬁ)AfS (Hei, 20en6Tag 18, pRra. M@WH ip,w ﬂQBl(tﬂHnM)
pi perazinyl o

di substit ut ed Bb%g)épﬂ%oq)ob%@ ((ﬁ'gr‘:!fgoﬁ;?ﬁ?’d%y'géh)‘gﬁiﬁ“ PRSQa‘me (2H, a),

i ndependent | 302483 ?of Qg%?gegote H or Hai, Xdenotes CH denotes
Het 2, N(R2)2 R2)'2] N( C(=0)N(R2)2, in Wmch an NH group

may be repl a¢ced by N- COOA or N-COA, depote® , or 4,| and
pharmaceutical |y usabl esol vates, saltg ut '@ j;\d st er eoi soners
t her eofyq i nclluding m xtures t her e 292
s N0 528 | 4

HN\) P ®)
trifluoroacetate
~- sds%
o A4 F g HJ\ ™ 2.47
A47 O/\O 499 (B)
HN F :

trifluoroacetate

HN
: OO
"A4g" N j o 409 2('32)1

trifluoroacetate
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WO 2008/ 145242PCT/ EP2008/ 003549 - 91 - 3. Conpounds according to
Claiml1, omthe group No. Structure and/or n

N MW%/F%ZH Y Ro0s/fu3549
(3-(3- [4 (2- m)rpho)l h- 4-yl et hoxy) pheny1176- oxo- 6H pyri -

dazi n-1-yl net hyl | phenyl ) car banat e \ NN HO 70 is Ethyl
(34344-( 3- hydroxypropoxy)phenyll 6- 0xo0- 6H pyr| da2| n4 yI

AN DN1AA

nmet hyl } phenycarbamate N TNEA N £t ||y|
(3-{3-14-(3-di net hy] am nopropoxy) y1] 6- oxo- 6H pyri -

dazi n- 1-yl met hyi }pheaw\lga@}.t@é \HO--/ N-N 0 -(Cl1110

IIA49H N O 2.40
c HYO\/ NG
0
trifluorocacetate

_ o/
OO N
\S
10 "A5Q" N—N 0 437 | 235
®)
H,N

triflucroacetate

H
O N
15 \ \ 224

rrA51ll N_N O 409 (.B)
@] \—<: S)
HZN—/— -

trifluoroacetate

20 i SN Ao
"AB2" i 7 | 252
0 (®)
F

trifluoroacetate
‘m} = O o
5 F s N J
n N N
AB3" H 459 2.35
HzN\/\/O (B)
F
frifluoroacetate
%0 o YW H/U\ o 2.47
AS4 HzN\/\/\O - 473 (B)

F
trifluoroacetate

35



Et hyl (3-{344-(5-tert-butoxycartonyl am nopenty(oxyl pherw ]-6-oxo-
6H pyri dazwo-Joeg/taseizhyl } phenyl ) car bamat e V\D PCT/EP2008/003549

2008/ 145242PCT/ EP2008/ 003549 - 92 - "AS" \ Et hyl
(34314- (2- met hoxyet hoxy) phenyl 1- 6- oxo- 6H—%yr| dazi n 1 -
yl met hyl i phenyl ) car bamat e 411 - FINK OO0 X 111 "-,- N.,_ 101 "M
40 0 J
Preparation of 5-{3-[4-(3-dimethylaminopropoxy)-3.5-difluorophenyl]-6-oxo-
6H-pyridazin-1-yimethyl}-1.3-dihydrobenzimidazol-2-one ("A55")
— F /
F L =0 :° )5 —_ SN SN
N—N =N .
" |
F
10 o N AN @NH
Z chl
. E N ,N\/QENFO F NN NH
- %i N H B e
) -
F
F
: \N/\/\OH
15 l
H
o N
d O
F \N/N E
\N/\/\O
20 I F l|A55ll
Step 1. 2-Benzo-1,2,5-thiadiazol-5-yimethyl-6-(3.4,5-trifluorophenyl)-
{,_ M 2H-pyridazin-3-one
25 3.0 g (13.3 mmol) of 6-(3,4,5-trifluorophenyl)-2H-pyridazin-3-one and
4.8 g (14.4 mmol) of caesium carbonate are suspended in 250 ml of
DMF, 3.0 g (13.3 mmol) of 5-(bromomethyl)2,1,3-benzothiadiazole are
added, and the mixture is stirred at room temperature. After 15 h,
30 110 ml of water are added to the reaction mixture, which is then stirred

at room temperature for 2 h. The resultant precipitate is filtered off with
suction and washed with water and dried in vacuo.
Yield: 4.1 g (pale-brown residue); ESI 375; Rt = 3.32 min (method B).
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Step 2. 2-(3.4-Diaminobenzyl}-6-(3.4,5-triflucropheny)-2H-pyridazin-
3-one:

3.5 g (9.4 mmol) of 2-benzo-1,2,5-thiadiazol-5-ylmethyl-6-(3,4,5-ri-
fluorophenyl)-2H-pyridazin-3-one are dissolved in 35 ml of THF and

hydrogenated under a hydrogen atmosphere in an autoclave at 30°C

under a pressure of 2 bar with 2 g of Raney Ni (70%, water-moist). After

17 h, a further 3 g of Raney Ni (70%, water-moist) are added, and the

mixture is hydrogenated at 35°C under a pressure of 2 bar for a further
10 16 h. The catalyst is separated off, rinsed, and the filtrate is evaporated

to dryness.

Yield: 3.1 g, yellow solid; ES| 341; Rt = 2.37 min (method B).

-

15 Step 3:  5-[6-Ox0-3-(3 4 5-trifluorophenyl)-6H-pyridazin-1-ylmethyll-

1,3-dihydrobenzimidazol-2-one:

1 g (2.89 mmol) of 2-(3,4-diaminobenzyi)-6-(3,4,5-trifluorophenyl)-2H-
20 pyridazin-3-one are dissolved in 10 ml of THF, 702 mg (4.33 mmol) of
1,1"-carbonyldiimidazole (CDI) are added, and the mixture is stirred at
room temperature. After 15 h, the precipitate formed is filtered off with
suction, washed with THF and dried in vacuo.
- Yield: 1.04 g, pale-yellow solid; ESI 373; Rt = 2.65 min (method B).
25

Step 4:  5-{3-[4-(3-Dimethylaminopropoxy)-3,5-difiuorophenyil-6-oxo-

6H-pyridazin-1-ylmethyl}-1.3-dihydrobenzimidazol-2-one:

30 126 ul (1.08 mmol) of 3-(dimethylamino)-1-propanol are dissolved in
20 ml of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oil (60%) are
added under nitrogen, and the mixture is stirred at room temperature.
After 10 min, 200 mg (0.54 mmol) of 5-[6-0x0-3-(3,4,5-trifluorophenyl)-
a5 6H-pyridazin-1-ylmethyl]-1,3-dihydrobenzimidazol-2-one are added, and
the mixture is stirred at room temperature under a nitrogen atmosphere.

The reaction is monitored by means of HPLC. After 3 h, the reaction is



\'/ \ NN / HO it "Al 0" N\ N-N /' HO
WO 2008/145242 PCT/EP2008/003549

-80 -

terminated. The mixture is neutralised using 1N HCI. The mixture is
evaporated to dryness, the residue is suspended in 100 ml of ethyl
acetate, 20 ml of saturated sodium hydrogencarbonate solution and

10 ml of saturated sodium chloride solution. The insoluble precipitate is

5
filtered off with suction, and the residue is purified by means of prepara-
tive HPLC.
Yield: 22 mg of "A55", trifluoroacetate, as white solid; ES| 456;
Rt. = 2.08 min (method B).
10
e Preparation of 5-(3-{3,5-difluoro-4-]3-(4-methyipiperazin-1-yi)propoxyl-
<- . phenvil-6-oxo-6H-pyridazin-1-yimethyl)-1,3-dihydrobenzimidazol-2-one
(IIA56II)
15
H
O N
Z
0 “~
N H + k/N\/\/OH
F
20 F
o
geu.
— F 2 N N
N H
]/\N/\\/\O
N _N A56
¢ 25

170 mg (1.08 mmol) of 3-(4-methylpiperazin-1-yl)propan-1-ol are dis-
solved in 20 ml of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oil
(60%) are added under nitrogen, and the mixiure is stirred at room tem-
perature. After 10 min, 200 mg (0.54 mmol) of 5-[6-ox0-3-(3,4,5-tri-

30 fluorophenyl)-6H-pyridazin-1-ylmethyi]-1,3-dihydrobenzimidazol-2-one
are added, and the mixture is stirred at room temperature under a nitro-
gen atmosphere. The reaction is monitored by means of HPLC. After
3 h, the reaction is terminated. The mixture is neutralised using 1N HCI.

35 The mixture is evaporated to dryness, the residue is dissolved in 100 ml

of ethyl acetate and 30 ml of water, the aqueous phase is separated off
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and neutralised using sodium hydrogencarbonate and subsequently
extracted. A precipitate deposits in the process and is separated off.
The residue is stirred with methanol, filtered off with suction and dried in
Vacuo.

Yield: 41 mg of "A56" as white solid; ESI 511; Rt. = 1.97 min (method
B).

Preparation of 5-[3-(4-{2-[(2-dimethylamincethyl)methylaminolethoxy}-

3.5-difluorophenyl)-6-0x0-6H-pyridazin-1-yimethyll-1,3-dihydrobenzo-

imidazol-2-one ("A57")
O 4 /N\/\N/\/OH

QX
F \N'N |
F'
-
F \N,N

|

N
] O IIASTH

IZ, =X

o)

Iz =231

178 pl (1.08 mmol) of 2-[(2-dimethylaminoethylmethylaminojethanol are
dissolved in 20 ml of DMF, 64.5 mg (1.61 mmol) of NaH in paraffin oil
(60%) are added under nitrogen, and the mixture is stirred at room tem-
perature. After 10 min, 200 mg (0.54 mmol) of 5-[6-0x0-3-(3,4,5-tri-
fluorophenyi)-6H-pyridazin-1-ylimethyl]-1,3-dihydrobenzimidazol-2-one
are added, and the mixture is stirred at room temperature under a nitro-
gen atmosphere. The reaction is monitored by means of HPLC, After

2 h, the mixture is neutralised using 1N HC| and evaporated to dryness.
The residue is purified by means of preparative HPLC.

Yield: 42 mg of "A57" trifluoroacetate as white solid; ES| 499:

Rt. = 1.86 min (method B).
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The following compounds are prepared analogously to the above

H oQ f) noN
PCT/EP2008/003549

riffluoroacetate

examples
No. Structure andfor name ESI HPLC
H
X0
Y
||A58u I F l \ \N/N N
/N\/\o ==
F
trifluocroacetate
H
Uee’
F. N P/
" " ! N
A59 /N\/\o
F
triffucroacetate
H
egees
4~ —NH
. P ' N
ABO N
~ \/\0
F
trifluoroacetate
H
A0 N,
F
"AB1" | W {
F
trifluoroacetate
H
Z (8]
F \N,N 0
I1A62|f &
-~ \/\O
F
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trifluoroacetate
z 0
F A Jig
"AB4" | N N
A~o H (L
F
trifluoroacetate
Q.
F % N j\
S ! N 0~ “NH
ABS /N\/‘\O K
F
trifluoroacetate

Pharmacological data

Met kinase inhibition (enzyme assay)
Table 1

Compound ICs5,
No.

IIA1 n

||A2II’

IIA3||

IIA4II

IIA5H
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||'A1 Oll
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IIA121I

11A1 311

IIA1 4"

Fle] 5]!

IIA1 6”

|IA1 7I|

”A1 8“

11A1 9"

||A2 0“

IIA21 n

ITA22H

IIA2 3!‘[

I|A24II

||A25II

IIA26II

11A27"

IIA2 8“

"A29a"

|IA31"

IIA33H

IIA34||

IIA35II

I1A37II

IIA3 8"

IIA43“

ITA44II
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“A45I|

'IIA48II

"A491|

!!ASO!'I

!IA52H
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IIA55H

IIA56H

A I = I I - T

|C501

10nM-1uM=A
TuM-10uM =8B

> 10 mM
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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 t with 100 g of soya
lecithin and 1400 g of cocoa butter is meited, poured into moulds and

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

Exampie C: Solution

A solution is prepared from 1 g of an active ingredient of the formula |,
9.38 g of NaH,PO, - 2 H0, 28.48 g of NapHPO, - 12 H,O and 0.1 g of
benzalkonium chioride 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.

Example D: Qintment

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

Vaseline under aseptic conditions.
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Example E: Tablets

A mixture of 1 kg of active ingredient of the formula I, 4 kg of lactose,
1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is
pressed in a conventional manner to give tablets in such a way that each

tablet contains 10 mg of active ingredient.

Example F: Dragees

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

15
Exampie G: Capsules

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

20
tains 20 mg of the active ingredient.

Example H: Ampoules

ey

=25 Asolution 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.

30

35
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Patent Claims

1. Compounds of the formula |

)]
R4 ~
5K = _N R? !
KNS N
w0 h
X/Zx’*"x R?
RS
in which
R denotes Ar' or Het',
R? denotes H or A,

R® denotes Alk-Y or Het®,
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- Alk

Ar’

Het'

Het®

Het®

R4, R5

n

ON tr A25I | GCs . ON

9 PCY/EP2008/003549
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denotes unbranched or branched alkyl having 1-8 C
atoms,

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

in which 1-7 H atoms may be replaced by F, Cl
and/or Br,
denotes phenyl which is monosubstituted by NR*COOA
or OCON(R?);,
denotes a mono- or bicyclic unsaturated or aromatic het-
erocycle having 1 ta 3 N andfor O atoms, which may be
unsubstituted or mono- or disubstituted by A, NHz, OR?
and/or =0 (carbonyl oxygen),
denotes a mono- or bicyclic saturated heterocycle hav-
ing 1 to 3 N andfor O atoms, which may be unsubsti-
tuted or mono- or disubstituted by A and/or =0 (car-
bonyl oxygen),
denotes a monocyclic saturated heterocycle having 1 o
2 N and/or O atoms, which may be mone- or disubsti-
tuted by A and/or =Q (carbonyl oxygen),
each, ihdependently of one anocther, dencte H or Hal,
denotes CH,
denotes Het?, N(R%),, NRIC(R?)Z1.N(R?); o
G(=ON(R?),
in which an NH group may be replaced by N-COOA or
N-COA,
denotes 1, 2, 3 or 4,

and pharmaceutically usable solvales, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all ratios.

2. Compounds according to ‘Claim. 1 inwhich
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R’ denotes Ar' or Het',

R? denotes H or A,

R? denotes Ak-Y or Het®,

A denotes unbranched or branched alkyl having 1-8 C
atoms,

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

Alk denotes unbranched or branched alkylene having 1-8 C

atoms,
in which 1-7 H atoms may be replaced by F, Cl
andfor Br,

Al denotes phenyl which is monosubstituted by NR?’COCA
or OCON(R?);,

Het denotes 1,3-dihydrobenzimidazolyl, benzoxazolyl, inda-
zolyl, benzimidazolyl, quinolinyl, dihydroindoly! or indolyl,
each of which is unsubstituted or mono- or disubstituted
by A, NHz, OR? andior =0 {carbony! oxygen),

Het® denotes piperidinyl, pyrrolidinyl, piperazinyi or morpho-
linyl, each of which may be mono- or disubstituted by A
and/or =0 (carbonyl oxygen),

Het? denotes piperidiny), pyrrolidinyl, piperazinyl or morpho-
linyl, each of which may be mono- or disubstituted by A
andfor =0 (carbonyl oxygen},

R R® each, independently of one another, denote H or Hal,

X denotes CH,

Y denotes Het?, N(R%)2, NRIC(R?),].N(R?), or
C=OIN(R?):,
in which an NH group may be replaced by N-COOA or
N-COA,

n denotes 1, 2, 3or 4,

and pharmaceutically usable solvates, salis, tautomers

and sterecisomers thereof, including mixtures thereof in all ratios.
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3. Compounds according fo Claim 1, selected from the group

No.

Structure andfor name

HA1 L1)

J

Ethyl (3-{3-[4-(2-morpholin-4-ylethoxy)phenyl]-6-oxo-6H-pyri-
dazin-1-ylimethyljphenyl)carbamate

IIA2I1

f%—ﬂ

Ethyl {3-{3-[4-(3-hydroxypropoxy)phenyl]-6-oxo-6H-pyridazin-1-yl-
methylphenyhecarbamate

i A3!l

~ v o
\ Wl O_ }"".“‘\:d«o

Ethyl (3-{3-[4-(3-dimethylaminopropoxy)phenyl]-6-oxe-GH-pyri-
dazin-1 -ylmethyi}phenyi)carbamaie
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Ethyl (3-{3-[4-(5-fert-bLioxycarbonylaminopentyloxy)phenyl]-8-oxo-
6H-pyridazin-1-yimethyl}phenycarbamate
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and pharmaceutically usable solvates, salts, tautomers

and stereoisomers thereof, including mixtures thereof in all rafios.

Process for the preparation of compotinds of the formula | according

to Claims 1- 3. and pharmaceutically usable salfs, sol-
vaies, tautomers and stereoisomers thereof, characterised in that

a) _a compound of the formuia ||
0
R4 Z
X > NH
XS SN
R?-O—— i
x/( =X
X
RS

in which R

* R* R®and X have the meanings indicated in Claim 1,




RA "NH X" \ RBO UX/X*XR5 in which R3, R4, R5 and X have the

meanings indicated in Claiml, is reacted wth a conmpound of the
formul a |1 WORPOR42922 | n which RL andl0® have the meani hgYErH8Y¥At8d
in daiml and denotes O, Br, | or a free or reactively functionally

nodified OH group, O b) a radical al and/or R3 is converted into
anot her radical Rl and/or R3 by acylating, alkylating or etherifying
an am no or hydroxyl group O c¢) inthat it is liberated fromone of
its functional derivatives by treatment with a sol vol ysing or

hydr ogenol ysi ng agaehectedV@tPa compatfd of tiRClofinglk fiihe formula is
converted into one of its salts. 5. Medicanments conprising at |east
one conpound of the fornmula | according to Caim1-3 and/or

phar maceutical |y usable salts, 0 ters, taut rs and stereoisoners
t hereof, including mx- tures tFﬁg&r;%gfﬁisn al | ﬂgfi os, and optionally
exci pients and/or adjuvants. 6.Use of conmpounds according to Caim
1-3 and pharnaceutic usa alts, solvates, . .tauto s _gnd

st er eoi somer s ther‘@ﬁCL#(ﬂﬂﬁg%{ﬁéa‘fﬁ iﬁ!ﬂ%@ﬂ!ﬂﬁ%mﬁﬁﬁﬂnﬂamgﬁ%, -
103 - for the preparati@hgbs &1 Bt 6PARBE or %eadtNBlyiliRIoMaNY nitidified

di seases in which the inhibition, regulation and/or nodul ati on of

ki nase signal trafdtgeupon plays a role. - Use according to aimé6
of conpounds according to Caim 1-3 and pharmaceutically

usabl esol vates and stereoi soners thereof, including mxtures thereof
inall ratios, foprthe preparation of a nedicanment for the treatnent
of di seases which are influenced by inhibition of tyrosine kinases by
t he conpounds according to Claim1-3. 8. Use according to Claim®6 for
the preparation of a nedi cane for, the treatnent .of djseases ich
are influenced by[’? nhi bﬁﬁ‘%ﬁa'{ﬁi %%{lork’?ﬁﬁﬁnﬂ?qg%@t%@ﬁﬁ%@ﬁ&%ﬁ%?@r di ng
to Claim1-3, Usendior®diyrasytating] alkyiadingor 8therifirey an aénaloskeaexylo
be treated is a S?}H tumour. 10. Use according to Claim, where the
solid tunour origPnates fromthe group of tunours of the squanous
epithelium the bladder, the stomach, the kidneys, of head and neck,
t he oesophagus, the cervix, the thyroid, the intestine, the liver,
the brain, the prostate, the urogenital tract, the |ynphatic system
the stomach, the larynx and/or the lung. Use according to Claim?9 ,
where the solid tgpouin that fimiitesatetirfoom bhe of its finationalcdarivativesbiaem a,
| ung adenocar ci no I I NG Fﬁﬁfﬁ tic cancer,

gl i obl ast onas and%ﬁgﬁgﬁﬁgﬁgﬁé%@%@% r@ge c?yrs I"n et?]g' Claim10 ,
where the solid tunour originates fromthe group of |ung

adenocar ci noma, sembdlorcell |ung carcinomas, pan- WO

2008/ 145242PCT/ EP2008/ 003549 - 104 - creatic cancer, gliQpl astomas,
col on carci nona aﬁcPQﬁeé%fsqc"iﬁﬁhgrfB%waiﬁs. CQ%V@”&gd%tP(ﬂq%goft' s@?tﬁi m1l or
8 , where the disease to be treated is a tunour of the bl ood and

i mmune system
Medicaments comprising at least one compound of the formula !

according to Claim 1-3 and/or pharmaceutically usable
salts, solvates, tautomers and stereoisomers thereof, including mix-

tures thereof in ail ratios, and optionally excipients and/or adjuvants.

6.  Use of compounds according to Claim 1-3
and pharmaceutically usable salts, solvates, tautomers
and stereoisomers thereof, including mixtures thereof in all ratios,



Use accor di Rgh igsfdsadam 13;, where the tunour originates prpgpioheoisss
group of acute nyeloid | eukaenia, chronic nyeloid | eukaem a, acute

| ynphatic | eukaem a and/or chronic | ymdBatic | eukaem a. 15.
Medi canment s conprising at | east one conpound of the fornula I
according to one or nore of Clains 1 to 3, and/or pharmaceutically

usabl esol vat es andf&{tﬁé%@éﬁéﬂﬁﬁérﬁoié‘ﬁfé@ﬁl‘f&mérﬁ%%bﬂ@aﬁﬁéhwf@sédses @rof
inall ratios, and at |east one further nedi canment actiyve i ngredl ent .

16.1. Set (kit) cofammﬁhﬁgn@bltlgemataéfots@@Q@r@ﬂm{l&qtl%pféﬁm%@ﬁlw
anount of a conpou 1 according to one or nore of
Claims Ito 3,, and Pgalﬁ I%Lstn%ltcg 1y usabl e , sol vates,
salts and stereoi soners thereof including mxtures thereof in all

ir ﬁ;lr 23; agﬁt (b) an Ue]:afaeccctolr ing fo n&éum 8fofacofrr¥proturr]1 S aréggrdlcn% orEIal Ctl ge
and pharmaceutically usable - solvates and stereoisomers
thereof, including mixtures thereof in all ratios,
far the preparation of a medicament for the freatment of diseases
which are influenced by inhibition of tyrosine kinases by the com-
pounds according to Claim 1- 3.

8. Use according to Claim 6.for the preparation of a medicament for
the treatment of diseases which are influenced by inhibition of Met
kinase by the compounds according to Claim 1-3,

9.. Use according fo Claim 7 or 8 , where the disease o be treated is a

solid tumour.

10. Use according to Claim 4 , where the solid tumour originates from
the group of tumours of the squamous epithelium, the bladder, the
stomach, the kidneys, of head and neck, the oesophagus, the cervix,
the thyroid, the intestine, the liver, the brain, the prostate, the uro-
genital tract, the lymphatic system, the stomach, the larynx andfor the
fung.

1f. Use according o Claim 4 , where the solid turour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cel!
fung carcinomas, pancreatic cancer, glioblastormas and breast carci-
noma.

12. Use according fo Claim 10, where the solid tumour originates from
the group of lung adenocarcinoma, small-cell lung carcinamas, pan-
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1%.

.
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creatic cancer, glioblastomas, colon carcinoma and breast carci-
noma.

Use according to Claim 1 or 8 , where the disease to be treated is a
tumour of the blood and immune system.

Use according to Claim 13i, where the tfumour originates from the
group of acute myeloid leukaemia, chronic myetoid leukaemia, acute
lymphatic leukaemia and/or chronic lymphatic leukaemia.

Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 {0 3, and/or pharmaceutically
usable > solvates and stereoisomers therect, including
mixtures thereof in all ratios, and at least one further medicament
active ingredient.

Set {kit) consisting of separate packs of
(@) an effective amount of a compound of the formula | aceording
to one or more of Claims 1 to 3i, and/or pharmaceuticaily usable

., solvates, salts and sterecisomers thereof, including mix-
tures thereof in all ratios,
and
(b) an effective amount of a further medicament active ingredi-
ent.



