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The role of the receptor tyrosine kinase Met in human oncogenesi s and

One of the principal mechanisms by which cellular regulation is effected is
through the transduction of extracellular signals across the membrane that
P in turn modulate biochemical pathways within the cell. Protein phosphoryl-

25 ation represents one course by which intracellular signals are propagated
from molecule to molecule resulfing finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-

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

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

activity of these pathways, it is currently believed that a number of disease
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The synthesis of small compounds which specifically inhibit, regulate
and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in pariicular Met kinase, is therefore desirable and an

30 aim of the present invention.

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

35 thereof have very valuable pharmacological properties while being well tol-
erated.
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treatment of certain forms of cancer. The compounds of the formula [ can
furthermore be used to provide additive or synergistic effects in certain
existing cancer chemotherapies, and/or can be used to restore the efficacy

'30 of certain existing cancer chemotherapies and radiotherapies.

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

35
connection with unregulated or disturbed Met kinase activity.
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hamsters; rabbits; horses, cows, dogs, cats, etc. Animal models are of

interest for experimental investigations, providing a model for treatment of
£ human disease.

25
The susceptibility of a particular cell to treatment with the compounds
according to the invention can be deterrmined by in vitro tests. Typically, a
culture of the cell is combined with a compound according to the invention

30 at various concentrations for a period of time which is sufficient to allow the
active agents to induce cell death or to inhibit migration, usually between
about one hour and one week. In vitro testing can be carried out using cul-
tivated cells from a biopsy sample. The viable cells remaining after the
treatment are then counted.

3 The dose varies depending on the specific compound used, the specific

disease, the patient status, etc. A therapeutic dose is typically sufficient
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Measurement of the kinase activity is a technique which is well known o
é the person skilled in the art. Generic test systems for the determination of
25 the kinase activity using substrates, for example histone (for example
Alessi ef al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).
30
For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of Biomolecular Screen-
ing, 2002, 7, 11-19) and flashplate assay, the radioactive phosphorylation
35 of a protein or peptide as substrate with yATP is measured. In the pres-

ence of an inhibitory compound, a decreased radioactive signal, or none at



E'l R3 EE 20R4" in which E, E, E', E' each, independently of one
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Biochem. J.).
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There are many diseases associated with deregulation of cellular prolifera-
tion and cell death (apoptosis). The conditions of interest include, but are
15 not limited to, the following. The compounds according to the invention are
suitable for the treatment of various conditions where there is proliferation
and/or migration of smooth muscle cells and/or inflammatory cells into the
intimal layer of a vessel, resulting in restricted blood flow through that ves-
20 sel, for example in the case of neaintimal occlusive lesions. Occlusive graft
vascular diseases of interest include atherosclerosis, coronary vascular
disease after grafting, vein graft stenosis, peri-anastomatic prosthetic

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

ey,

25 PRIOR ART REGARDING MET KINASE INHIBITORS

Thiadiazinones are disclosed in WO 03/037349
4,5-Dihydropyrazoles for combating cancer are known from
30 WQO 03/079973 A2.
Quinoline derivatives are described in EP 1 411 046 A1.
Pyrrole-indoline derivatives are disclosed in WO 02/096361 A2.
1-Acyldihydropyrazole derivatives are known from WO 2007/019933.
35 Pyridazinone derivatives are described in WO 2006/010668.
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CR6( NR6) 2CR6(0R6) A, R3ldenotes H or Hal, R4denotes Het', NHOOOR5,
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aromatic heterocycle having 1 to 4 N, 0 15and/or S atoms, which is
gnsubst i t ut SUMMARY G Titin NYENTION

The invention relates to compounds of the formula |

15
S O R4
RS' Em \f
R3 )TE’:E >\
20 R1 R2 Ra
in which
E, E', E", E™ each, independently of one another, denote C or N,
D R' R? each, independently of one another, denote H or A,

25 R' and R? together also denote (CH2)p, in which 1 or 2 CH; group(s) may be
replaced by O and/or NH,

R® denotes H, Ar, (CH2)nCONH3;, (CH2)hCONHA, (CH),CONAA', A,
COA, OH, OA, CONH({CH2}mNH2, CONH(CH2)NHA,
CONH(CH2)mNAA', CO(CHa)mNHz, CO(CH,)mNHA,
CO(CHz)mNAA', CO(CHy)mHet, CH{OH)A, CN, (CH,),Het, Hal,
CONH(CH3)mNA-COOA, SOA, NH(CH2)mNH2, NH(CH2)NHA,
NH(CH2)mNAA', (CH2),COOH, (CH2),COOA, O(CH2)mNH>,
O{CH2)mNHA, O(CH2),NAA', OHet, N=CH-NAA', N=CH-NHA,

35 N=CH-NH,, O(CH,)mHet,

30



trisubstitut ed |n each case independently of one anot her,14 %% p
Redenot es WP BHVA9% A each, independent!y of one anot HérT/ERRANE}087S

unbranched or 20branched al kyI havi ng -18 10 C at ons, in which
1-7 H atons may be replaced by F, d and/or Br, and/or in which one
or two CH2 groups may be replaced by 0, S, SO SO and/or CH=CH

g;gFgZI ka eﬁgcﬁgu §é‘ﬁ lé)él Eﬂr"l"géb@ ﬁ@a‘-ﬁ@ aﬁ@i‘“ﬁQ@Sm{fS(@ﬁdﬁ(R )2.denot es
denotes 1. 2. 3. 4 ?J@&ﬁ‘wﬁa J&?Rﬁf]r'ﬂs @“ﬁ@ﬁi% L GO ¢

and stereoisoners t M@@NH[BYQR )Q] NRHg NHCONIEEC (Ripi-étet, NHCOIC(R®)2];.-

o os, | V0 2050107 g R RORRLS e BN AL, e

corrpOLr‘ﬁds further n@[@(gﬁ@{pﬁp@@@z @ﬂt{ RSH@NW@CQ%“V&I“ ves. The
opt |

invention also relates tg call'y ‘active forns (stereoisoners),
the enantiomers, thé[C4R )thqsLC(Rﬁb]ndi(E%)tz,ereorrers and the hydrates

o moan adduct otni‘efﬁﬁq?ﬁﬁﬁﬁ SR Bneh B PR B bIERe TebRsbunas

which formowing to their ?i a}ttractlveforce Sol vates are, for
exanmpl e, mono- or di hydrates ort, at'tohol at es. 10Pharmaceutical |y
usabl e!®erivatives are takenNd mean, for exanple, the salts of the

conpounds accor di ng Q& Rkl HentC &) AR50 so-cal led pro-drug

gorrpounds Prodrug derivatives are taken to mean conpounds of the

ormula I which 15 have be@Hptelif)i ed by neans of, for exanple, alkyl

or acyl groups, sugars or ol'\%b ep?l des and which are rapidly cleaved
e

in the organismto f h ounds according to the

i nvention. These al gﬁﬂﬁ% ﬁde g@@iﬂ&i@?e pol ymer derivatives of

t he cofpounds 2according to the invention, as described, for exanple,
inint. J. Pharm O CH,-(CH,),

\ /
O[C(R®),], —C—[C(R8),],Het
O[C(R®).1.CR¥NR®,COOR®,
20 O[C(R®)2[,NR°CO[C(R®),],NRPCOA, O[C(R®),],NR®COOA,
O[C(R%3],CO-NR®-A,
O[C(R®)2],CO-NR®C(R®)]Het!, O[C(R®),].CONH,,
O[C(R®),].CONHA, O[C(R®)].CONA,

25 O[C(R®)2]nCO-NR®[C(R?)2].N(R®), or OCOA,

Z denotes CR¥(NR®),CR®(OR®A,

R¥ denotes H or Hal,

R* denotes Het', NHCOOR?®, NHCONHR®, NHCOCONHR?®, NO; or
- NHCOA,

R* denotes H or Hal,

R* and R* together also denote NHCONH,

R® denotes A, (CHz)mNHz, (CH2)mNHA, (CH2)mNAA' or (CH2)Het,

Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
35

tuted or mono-, di- or trisubstituted by Hal, A, OH, OA, N(R%),,
SR® NO,, CN, COOR®, CON(R®),, NRECOA, NR6SO,A,



115, 61-67 (1995). The expression "effective anount” denotes the
amount of WO MH8PTAMeNnt or of a pharmaceutical active i rRFIEER280R/008FH6Ch
causes in a tissue, system 25animal arghuman a biol ogi cal or nedical
response which is sought or des- ired, for exanple, by a researcher
or physi ci an. In addition, the expression "therapeutically
effective anmount" denotes san anount whi ch, conpared with a

correspondi ng subj eGOMBhaS(@A, reodiOVEIR ] (Rip (R uhslet he

el i i nat on of 4 di B e ToraC B RiHetoR CORM HIETREEE: der o
side effects or al sqyhed é@@qq?#]q{%gg Nﬁé(ﬁﬁ{’(ﬁ‘R@ﬁ] p[tet1a|\m(§@mgg§?

conpl ai nt or disorder. rapeutl cal'l y“effective

al so enconpasses thé\l(ﬁhbuhli'l{)GH!—k[\@(F& olaret’ cPCEMHG piN (Rc)rzami/cwg
nor mal® physi ol ogi cal ﬂt/é@ Q‘Zﬁ W0D12010/ 078905PCT/ EP2009/ 008756 - 11
- The invention al s t)é] lt'lﬁ'b use of m xtures of the conpounds

of the formyg I, f%n@i@%{@hﬂ)ﬁﬂ &W(%@h@fsaﬁ}f@te@' ARESHPRABB oY arbMatic
exanple in the ratio 1.1, 1. 10, 1:100 or 1:1000.

5These are parti cul &etgropyee énaamgw in 4tl‘br@§ndfor§$ etasos suinfeh iis unsub-

and sal ts ther eof - andNiEd 57 BROCER bRysr ¥ingr BRUBATRT bRV B! o unds
of thelformula | aceqrii,NBd.0CN, TOBRE; QDW)QOMTSWLNRESDM usabl e

derivatives, salts, soI vat.es, 10t aut oners and’ st er eoi somers thereof

%har acterised in t haﬁozi‘}(g oSk NHCORAT NHEDMN(RT)2, GHHO, ECAESR3
in which E, E he neani ngs
indicated in Caim 1Ni_i’0 NA%“&A%R}BQ%PE%XI @%ﬁgg nd of thegf ormul a

L1 Het' denotes a monocyclic aromatic heterocycle having 1to 4 N, O
15 and/or S atoms, which is unsubstituted or may be mono-, di- or
trisubstituted, in each case independently of one another, by R,
R® denotes H or A,
A A each, independently of one another, denote unbranched or
branched alkyl having 1-10 C atoms,
20 in which 1-7 H atoms may be replaced by F, Cl and/or Br,
and/or in which one or two CH; groups may be replaced by O, S,
S0, SO; and/or CH=CH groups,
O or
25 cyclic alkyl having 3-7 C atoms,
Cyc denotes cycloalkylene having 3-7 C atoms,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4,
30 n denotes 0, 1, 2, 3 or 4,
p denotes 1, 2, 3, 4 or 5,
g denotes 1, 2, 3, 4 or 5,

and pharmaceutically usable salts, tautomers and stereocisomers thereof,

35 including mixtures thereof in all ratios,



30in which Rl, R2, R4 and R4' have the neanings indicated in Claiml
and L dend@201¢078%8¥, | or a free or reactively functi oN&EIER2OABRISTI6ed
OH-group, and/or a base or acid of theqpharmula | is converted into
one of its salts. WD 2010/ 078905PCT/ E P2009/ 008756 - 12 - Above and
below, the radicals Rl, R2, R3, R3i, R4, KE, E, E' and E' have the
meani ngs indicated for the formula 1, unless expressly indicated

ot herwi se. S dkbpoendsaof tesiormmBit Irarelales teet toanaen theddirates and solvates
di chl or onet hane 10 A each, independent| not her,.. denot e
okl et e ednpPhdS e Aok EcaR LR togvayeSs " &
7, 8, 9 or HhelGndbRidn a@oﬁé@t@é &Plne &@Hﬁil?%cﬂ@é ﬂ?)flns tHrEB%ber , the
ethyl propyl, isopropyl, butyl, 1sobutyl]; 15sec-but or tert- uty
furt her nmor e aiembopmﬂs ythe raeematesorchad mt&rgebimtrgr land 1hahyd rate@andsol-

2, 2- digret hyl 1- h .. h | 1- , 2- -
o o T pen P these Foplo iRy Son/aBY o cqmiaingariuaken . maan 1.
r 2-ethyl b%uctléﬂ@bhﬂeﬂ%d%ﬁi%&é@@%% onto %@M&méoﬂﬁ&@Whﬁmﬂn

1,2- or 1,2, 2-trinethyl- 20propyl, further preferably, for exanple,
rifluor orretcwng tantiveir pupeal @Eticadctvel fpras. Sadvales preldaoexamaleg yhonaarng

2, 3, 4, C_at,ons eferably nmethyl, ethyl, propyl,
|sopropyl @ﬁra?qss%rbq]{;?’hdl %@c butyl, tert- butyl pentyl hexyl
trifl udr onetmrmmlt@énmm@ Bighivstived, dve dakén 1d H@@ﬁefdnéxarraﬁ@'mbl c
al kyl (cycloal kyl) preferably denotes cycl opropyl, cycl obut yl,
¢yl opentyl , s@tsicdiles gpmpoupgeiacheising to e iduerticsand slsocacanilas! pro-
phenyl r I o-, m or p-ethylphenyl, 300-, m or
p- propyl pherg?pg%on%otu%dér |sopropyl phenyl, o-, m or p-tert-butyl-

phenyl, Fmodmg oem:vesm@«mdn toqneamcompcnnﬂstm@@mma Pwhidh Or
pam nophenyl - p- (N- et hyl am no) phenyl, o-, m or

p- (N- g hyl mVﬁ&%%@WlfD@Sr@hWanﬁ-Of for easarrwleacaélfyé@r aeyHEAYPsS, Bidarsn

or PheL Moty BGRARAS ot it G BN EAPRE M e By

or p-(N, N dlefmcttyé@mﬁmuaaﬁbmﬁbbmwhﬁnw inventiorm or
p- (N- et hyl ami no) phenyl, o-, m or p-(N, N-di et hyl am n02
These also Include biodegradable polymer derivatives of the compounds

0
1,
t

1,

according to the invention, as described, for example, in Int. J. Pharm.
115, 61-67 (1995).

20

The expression "effective amount” denotes the amount of a medicament or

of a pharmaceutical active ingredient which causes in a tissue, system,

AT

25 animal or human a biological or medical response which is sought or des-
ired, 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 recei-
30 ved 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 term "therapeutically effective amount” also encompasses the amounts

35
which are effective for increasing normal physiological function.



WD 2010/ 078905PCT/ EP2009/ 008756 - 13 - phenyl, o-, m or

p-f 1 uor opMERAIVNOEI0S | or p- bronmophenyl, o-, m or pchl BIGEIAEM08756- |
m -or p-(nethyl sul fonam do) phenyl, o-,4m- or

p- (et hyl sul fonyl ) phenyl, o-, m or p-nethylsul fanyl phenyl, o-, m or
p-cyanophenyl, 5 o-, m or p-carboxyphenyl, o-, m or

p- met hoxycar bonyI phenyl o-, m or p-am nosulfonyl phenyl, further
pref er abl y The invention algozelates & theaise obmixuss dithe aompphedylof tlze 3-

2 o 5 5 TG ot axdnrie RGN o GRS ﬁﬁ%ﬁﬂ@ﬁ%ﬁ?f SiamBlgngng’

di met hoxypheatid 1:B-1n21 1:9; 4~4ch+5>r1omenybo o?-12@eR- 4- chl or o-,
2-am no-3- 10 chl oro-, 2. am no- 4- chl oro-, 2-am no-5-chloro- or

2- am %meG cHihesemTemAticularly preferpbly mixuias: ofsteiFoiremesic eorﬁppw@dsn
N, N- diiret hyl am nophenyl, 2, 3- di am nophenyl, 2,3,4-, 2,3,5-, 2,3, 6-,
2,4,6- or 3,4,5- trichlorophenyl 2,4, 6- trinethoxyphenyl

2- hydr oxy- 3 Mhoéhmm@a@wto the b@ld\@bhﬂﬂybftﬁe formula | and salts thereof
15di chl or o- 4- am nophenyl , 4-fl uoro- 3-chl or ophenyl,

211 ot o- - VB EMPPLS SorhaiATPBGIRYoR.2S COMMINEWgof the formula | according
3-brono- 6- Mgy, Iﬂﬁélm’?’]lﬁlanquﬁgjnﬁéeu?cg@; Ugﬁg%?a%twes sgits, solvates,

3-chl or o- 4- acet am dophen uor o- hén
ami no-16- net hamtphmsland%tei’éoﬁn’dmérs&hét@ﬂ d@beﬂ@f%e@ﬁn thad- di net hyl- 4-

20chl or ophe )5 Ar particularly preferably denotes phenyl which is
frono- di- of)tri s@EMPA RO Q-{ﬁ)lrmbﬂ?dwor CN. 25| rrespective of

furt her substltutlons Het denotes for exarrple 2- or 3-furyl, 2-
or 3-thienyl, 1-, 2- or 3pyrro|y| 1-, - or 5-im dazolyl, 1-,
3-, 4- or 5- pyrazolyl 2-, (bxazolyl 3-, 4- or 5- |soxazolyl,
2-, 4- or 5-thiazolyl, 33 , wé-/0or -| sot hi azol yl, 2-, 3- or 4-pyridyl,
2-, 415 5- or 6 pyri m urt 30m) e preferably
1,2,3-triazol-1-, -4- oh_:" 4 trld -1-, -3- or 5-yl, 1- or
5-tetrazolyl, 1 2, 3 o] 4 or 5 yl, 1, 2 4- oxadiazol-3- or -5-yl,
1,3,4- thi ad| azol 1, 2, 4- th| adi azol-3- or -5-yl,

1,2, 3-thiadiazol -4- or -5 yI 3- or 4-pyridazinyl, pyrazinyl, 1-, 2-,

3-, 4-, 5-, 6- or 7 indolyl, 4- or 5-iso- indolyl, indazolyl, 1-, 2-,
4- or 5-benin mhigrB| EL,E”;LE,'”, B® and-R® have fhe meaﬁr’(@’mdrca@:l imy@@n'nlwl
2-, 420 5-, 6- or 7- benzoxazol yl, 3-, 4-, 5-, 6- or 7-

benzisoxazol yl, 2-, 4-, 5-, 6- or 7- benzoth| azolyl, 2-, 4-, 5-, 6- or

7- benzi sot hllgg%d%d whva gom v%g,%%%mﬁfp;ﬁg/ EP2009/ 008756 - 14 -

6- or 7-benz oxa azo - or 8-quinolyl,
1-, 3-, 4- - or 8- |squ| nol yl, 3- , 5-, 6- 7- or
8- cinnol i nyI 2- 4- 5-, 6-, 7- or 8- qui nazol inyl, 5- or

='qui noxal i nyI 2-, 3- 5-, 6- > or 8-2H benzo-1, 4- oxazinyl,

fart h 5 preferably 1, 3- benzg X01l-5-yl, 1, 4-benzodi oxan-6-yl, 5
2,1, 3- enzot hi adi azol - U< or , Z,MMS-benzoxadiazoI-S-yl or
di benzof uranyl .

R R2 R4

30 in which R', R?%, R* and R* have the meanings indicated in Claim 1 and

L. denotes CI, Br, | or a free or reactively functionally modified OH group,

and/or

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



The heterocyclic radicals may also be partially or fully

hydr ogenaei201poT898pect i ve of further substitutions, HeRCTER200¥US756

al so denote, for exam 1Ople, 2,3-dihydho-2-, -3-, -4- or -5-furyl,

2, 5-di hydro-2-, -3-, -4- or 5-furyl, tetrahydro-2- or -3-furyl,

1, 3-di oxol an-4-yl, tetrahydro-2- or -3-thienyl, 2 3- dihydro-1-, -2-,

-3-, -4- or -5- pyrronI 2, 5- dlhydro 1- 2- 3-, -4- or -5-

pyrrolyl, 1-Abde and Belpw, rthné raticels R' t ,rlaﬁy?ijr (R"J,R B E " and E

"4-imi dazol yl 3- 15di h

t et r ahydr o- aVesze %‘?a”'ﬂg%mdécﬁji??lfor ti_‘eszEWHlf’i‘dr H“‘fﬁs eXEPgSS% dlvﬁﬂ’fed

-4- pyrldyl othdmdsd-t et rahydro-1-, -2-, -3-, -4-, -5- or -6-pyridyl,

1-, 2-, 3- or 4- plperldlnyl 2-, 3- or 4- nDrphoIinyI, t et rahydro2-,

3. or -4- pyranyl 1, 4- dloxanyl 1, 3-di oxan-2-, -4- or -5-yl,

hexahydr o- 1 ? or -4- pyrlda2|nyl hexahydro-1-, -2-, -4- or

-5- pyrlnldlﬁyﬁ”ewa I0BS" or 3 piperazinyl, 1,2 3, 4-tetrahydro-1-, -2-,
, -4-, -5-, -6-, -7- or -8-quinolyl,

1 2 3, 4- tetrahydro-l- -2-,-3-, -4-, -5- -6-, -7- or -8-isoquinolyl,

2-, 3-, 6=A Inﬂmnoggem;a@dlhydro 2H benzo- 1, 4- oxazi nyl , further

preferably - met ene henyl , 3, 4- nethylenedloxyphenyl,

2,3-ethy|en§aggggﬁﬁéﬂ I, Bﬁ¥825ethylenedioxyphenyl,

3, 4- (dif | uor onret hyl enedi oxy) phenyl, 2, 3-di hydro- benzofuran-5- or

6-yl, 2,3-(2- oxonethylenedloxy)phenyl or also 3, 4-

di hydr 0- 2H A, RA's@chodidepepianty obone angztherftﬂ&rtdteraikw gs pinbfagiciiskdy 2, 3-

g obeneohuL A Loyt L% T 817, & ol LR %pre%ﬁ
2- 2,3-d | i
2-9x002, & ddtychaniesaashy oot B ohepg) RgRi M, sony

0Xx0- 2, %% di hmcdmémlz@rrfeﬁtamdvlyfurtham@re ai&qmntyzlnﬁacﬁ mfe?nmetmdbutyl 1,1-

referably den C sat u S ed ar
Dot o het aracyepe-RBRYSord, Yy RSP ERTS- v, 3 & E Al
2010/ 078905RGHEP2A09HOD876E- -2 25 2:3- Qir@&dﬂ@tk@ibdtﬁ mnéumwm@ﬂ or

may be nono-, di- or tri substituted by A’'and/or =0 (car bonyl oxygen) .

5Het parti cul- -aiyy 1pnethyingepy, a@#byI&rr;ﬁﬂmépmnyhﬂ 1.2ppr Al . 2-diimpthyl-

hol 4- d | i dinyl
oxarony] - oraPusBGIeTEriReratyt B BERFRIS Hiiclotiior "oyt vl | wher e
the radical A vayy pdrsioulagy preleratsly déhstdssétkylmaﬁdwgpy A andsasr 56

(car bonyl oxygen) 10 Irrespective of further substitutions, Heti
denotes, fordte%gnpreferanly methyls eihyl. propylisoprapy], dwyl, isebutyh sesrbutyl,

g pyrrolyl tgmb&wyf}en@r h'{?g}fwlgﬁ%ﬂ@%%'et aY} ot?erﬁaﬂlééoeﬁ{yl B 1p( E’@z&é#yl

-, 4- or 5-0Xxazo I SOX
gi’“‘; 4- 15or dihylsot hi azolyl, 2-, 3- or 4 pyrldyl 2-, 4-, 5- or

pyrl di n;c/# further prefera- trlazol 1-, -4- or -5-y
1,2, 441 i azdyelic alkys (Cysfoaky]) preier%)#y denaies syeopropyl. ca/cwb@isédq:sétzraﬁntm

2?2-2 ¥L|adﬁ§rﬂ1%§ ﬁgw%?§%3§ﬂ.éSSthléd?agofhl?dgfz?g-ii,og--of y
4-pyridazi nyl 20or pyrazinyl.
Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
30 0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, m- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
a5 phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethaxycarbonylphenyi, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, o-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-



Heti particularly preferably denotes 2- or 3-fury!, 2- or 3-thienyl,
1-, 2- or V@ 2[p907Py1, 1-, 2, 4- or 5-imdazolyl, 1-, 3RGT/HR2000/008756
5-pyrazolyl, 2-, 4- or 5-oxazolyl, 3-,44-. or 5-isoxazolyl, 2-, 4- or
5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-,
5- or 6-pyrimdinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-
251-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl,
1, 2, 4- oxadi adeinyB-0-om- obpyfluordptBemid tdv, adimzpebrcﬁnopﬂ‘renyﬂi -o¢l - or p-
124th|ad| t hi adi a 5-yl, 3- or
3 byt dasi nyTaPPRER L ongh Ot BRI R SR AP e oo st

di substi t ut ) .
300Het , %]@My%hé}(ﬁg -t rtigiiietivbneg g%%%et qvalfBphenyl,
or N E , Eo,-, w- orwmrboamherdférmt - Or p- methoxycmopy&:henabby, rdenpt es

B e sl RYonghS R PR praRely 205, bl aLY . Satelas

or d. WO %@fh%r@ﬁﬁ&%ﬁ% 552002959@86 58 4- &% 5- dTém nghern bhe 24

invention, all radicals which 'occur nore than once be' i denti cal
or differ ent2, 54, 266-, &vde arrdesirramphenyb 2et-ara, Eehnltrﬂipbemir@@und§ Hf
the fornul a chi ral ent res aﬂ%é her eéore

occur in var(iirggg%/os‘&%%ggﬁngr%ﬁr?c qtﬁ?rr%)heﬁxw f%?ﬁfﬂ'% al

t hese ¥or ms.chisreordhffihdy-4-dhierol, rwamih% CRbRY-@F 2- amurnﬂsichwbahen 10
the conmpounds of the formula | in which at | east one of the sai

fadi cal s hag-oii@-4MN, Nrdimstleylaminat or@- ﬁé@n‘i-ﬁb&l -Gimngitdamincbeny!, 2Sdme

E%Ef ?Lﬁﬁ& lgél‘?%*ﬁ%%fhﬁévﬂ%ﬂ?”%ﬁcgﬁy bt mEoRthe §oh et Benfon ey ipgs
[ ndi cated for Che £or MUl ae1 »chut. | s Ch 15 "edgh: | ndependent |y o

one and her, I@lﬁﬁ&é@nmﬁgpamﬂeﬁfl@orqﬁaﬁ%&%@hanwyiz-fh@wﬁdo@rrm?@nyl

atonms, in 9r es a
m)nocycl [ CV\?& i"l anos H@Mg’e gfoqﬁé%cﬁgt@é'ﬁgépgﬂg cqhgrﬁaéi gﬁl to
3 N 0 and/ WXyﬁhahﬂn&ch\MrbwaCQtabmé@;ﬂﬁényﬂ LG-ﬁdo@MJthb

di substituted by A and/or O00R6; denotes piperidiny yrroI i d| nyl ,

nor phol i n- 4-3MiNoh- ﬁ@tayiphwyl 3-chlasefrasetaridepieny pﬁ‘?dﬁdmﬂblﬂn‘%
oxazol yl , O)@%l’%ﬂ Pf t hi azolyl, thienyl, furanyl or pyridyl, where
the ragj cal S nay' a 536' be nono- or di substitut ed by A and/or 000R6;

in IdE, E ,E'denote C, 35in |eRl, R2denote H, WO

2010/ 078905PCT/ EP2009/ 008756 - 17 L . . .
Ar particularly preferably denotes phenyl which is mono- di- or trisubstitu-

ted by Hal and/or CN.

e

25 Irrespective of further substitutions, Het denotes, for example, 2- or 3-furyl,
2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-
pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-,
4- or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 8-pyrimidinyl, further-

30 more preferably 1,2,3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or 5-yl, 1-
or S-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-oxadiazol-3- or -5-yl, 1,3,4-
thiadiazol-2- or -5-yl, 1,2,4-thiadiazol-3- or -5-y1, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridazinyl, pyrazinyl, 1-, 2-, 3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso-

a5 indolyl, indazolyl, 1-, 2-, 4- or 5-benzimidazolyl, 1-, 3-, 4-, 5-, 6- or 7-benzo-
pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 8- or 7- benzisoxazolyl,
2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6- or 7-benzisothiazolyl, 4-, 5-,



in IfR3denot es COA, (CF12), Thlet, Hal, 0O(CH2) mNAA or 0O(CH2 t;
in IgRade%‘?%‘y"ngP% | hRadenot es Heti, NHCOOR6 or NC2; Té /py@é&g{g{s@
H 10 in | j Rédenotes (CH2)nHet; in | kRBdenotes H, net hyI et hyl,
propyl, isopropyl, butyl or tert- 15butyl; 20 25 30 in Il Heti
denotes 2- or 3- furyl 2- or 3-thienyl, 1-, 2- or 3- pyrronI 1-, 2,
4- or 5-imdazo razo IyI 2- - oxazol yl,

I
3, 4 or 5%5%2%%2,1,@ SxadiazO 2t b dy oy B, T-0r rauplyT 1, 35 4
5- t hi I : dyl , di
LSt hasdl § 7 o FsBauBoRt 300, 6, %, 720r pn i BLIATS0 8V of
5-tetrazol yl§- qamzzehrqxa&h caz&humoxahnyiaz yB;, 8, @5, 4~ _ooﬁaﬁﬂa)mlze&- 40r

5 e R o™ hserkodpbon by et

3’?'0&2) are ur%gl%s_%ﬁﬁtﬁ%dgzomner 9. y|d2519@%&5£§@%@@ S e
and/or O(CHAyred.; in INnE FE, " , E'denote C, . Ri, R2denote H,
donotes H - %AB?%%@@'@%@%@@Pg&gﬁi%%i%gfu%&%%&@
NHCOORS or  NRspective of further substitutions, Het may thus also denote, for exam-
10 ple, 2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or 5-furyl,
tetrahydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-
dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-
pyrrolyl, 1-, 2- or 3-pyrrolidinyl, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-

15 dihydro-1-, -2-, -3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl,
1,4-dihydro-1-, -2-, -3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3-, -4-, -5-
or -6-pyridyl, 1-, 2-, 3- or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-
2-, -3- or -4-pyranyl, 1,4-dioxanyl, 1,3-dioxan-2-, -4- or -5-yi, hexahydro-1-,
-3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-

20 piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-quinolyl,
1,2,3,4-tetrahydro-1-,-2- -3-, -4-, -5-, -6-, -7- or -8-isoquinolyl, 2-, 3-, 5- 6-,
7-or 8- 3,4-dihydro-2H-benzo-1,4-oxazinyl, further preferably 2,3-methyl-

(" enedioxyphenyl, 3,4-methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-

- 25 ethylenedioxyphenyl, 3,4-(diflucromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 8-yl, 2,3-(2-oxomethylenedioxy)pheny! or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyl, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-

30 quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-oxo0-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-
ox0-2,3-dihydrobenzimidazolyl.

35 In a further embodiument, Het preferably denotes a mono- or bicyclic satu-

rated, unsaturated or aromatic heterocycle having 1 to 3 N, O and/or S



R4l denotes H, R5denotes (CH2)rnHet, 5Ardenotes phenyl which is nono-,
di - or trvupyoioTseeed by Hal and/or CN, Het denotes pi pePGTEPRED/008756
pyerolidinyl, norpholin-4-yl, pipera-_zgnyl, 1,3-oxazolidin-3-yl,

i m dazolidinyl, oxazolyl, oxadiazolyl, thiazolyl, thienyl, furanyl or
pyridyl, 10where the radicals may al so be nono- or disubstituted by A
and/ or COOR6, Hetdenotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or
3-pyrrolyl, aems2whibh isrurSubsiitdebdyinay be, mdnp-,4ii- ortriSulpstitatzal yy A 2-,
4- or 5- 15 oxgzolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl,
3% or s AT AbePonyboxenTor o pyri dyl 2L, 4 5 or
6-pyrimdinyl, 1,2, 3-triazol-1-, -4- or -5-yl, 1,2,4-triazol-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl, 1,2, 4-
200xadfiaazo| et marticBasly prefedbly denaidsadpdridinylppyrrélidityl, hoPyhblin-4-yi,

t hi adisazol -3~ or _-5-yl, 1,2 3-thiadiazol-4- or -5-yl, 3-,0r 4-_ .

byt | dast nyl FRSIEFIL ol A oA gastimd ool aniaai thiazoiy,
di substi tut qﬁieﬁ&mraggmz%ﬁ 2, 0(CH2), , NHA, O(CH2) rnNAA", Het, Het,
N=CH- NAA' , 25N= NHA, N= H2 and/or O(CH2)rnHet, Redenotes H,

met hyl , et hyvherpritbgyadicaisopaypido, baatorio- or dissbistitubed by A and/ar e&kicar-

I ndependent I,:%/9 OI one anot her, denote unbranched 30or branched al kyl
havi ng 1-10 Yt 8%°Vn which 1-7 H atons may be replaced by F and/or
d, Hdlidenotes F, d, Br or |I. 35denotes 1, 2, 3 or 4; WO

2010/ 078905PCT/ EP2009/ 008756 - 19 and glhalr maceutical |l y usable

deri vati ves lrreapedtivesy] fughessuhsiitiutions: slehndenntes dor swampie, 2har Sofuryl,

I'ncl udi ng mistoli”fﬁ]iém,rﬁ?ﬁ— iC)PS?‘plg)rrorlyﬁ‘,t JIO§. 4- or 5-imidazolyl, 1-, 3-, 4- or 5-

pyrazolyl, 2-, 4- or 5-oxazolyl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4-
15 or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, further prefera-

bly 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-1-, -3- or 5-yl, 1- or 5-tetrazolyl,
1,2,3-oxadiazol-4- or -5-yl, 1,2 4-oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -
5-yl, 1,2,4-thiadiazol-3- or -5-yi, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl
or pyrazinyl.

20 Het' particularly preferably denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-

pyrrolyl, 1-, 2, 4- or 5-imidazolyl, 1-, 3-, 4- or 5-pyrazolyi, 2-, 4- or 5-oxazolyl,

3-, 4- or 5-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-, 3- or

4-pyridyl, 2-, 4-, 5- or 6-pyrimidinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-

R
:

25 1-, -3- or 5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 ,4-oxadiazol-3-
or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2 ,4-thiadiazol-3- or -5-yi, 1,2,3-thia-
diazol-4- or -5-yl, 3- or 4-pyridaziny! or pyrazinyl, which are unsubstituted or
mono- or disubstituted by A, O(CH2)mNHz, O(CH2)NHA, O(CH,)NAA', Het,

30 OHet, N=CH-NAA', N=CH-NHA, N=CH-NH, and/or O(CH»),Het.

E denotes C or N; E', E", E™ preferably denote C.
R® preferably denotes H, methyl, ethyl, propyl, isopropyl, butyl or tert-butyl.

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



5The compounds of the fornula |I and also the starting nmaterials for
their prepd?2IP8H% % e, in addition, prepared by met hodsPKHBUHIOPESE e,
as-described in the literature (for exdgple in the standard works,
such as Houben-Weyl, Mt hoden der organi schen Chen e [ Met hods of
Organi c Chem stry], Georg-Thienme-Verlag, Stuttgart), to be precise
under reacti_on 10conditions which are known and suitable for the said
reactions. UduoeghouIthe imentinneathardicas Whieh asty mamapeanasematibeh
are not nent i.0 g r. i i ng conmpounds of
t he fornmul aé&%ﬁ%}}@?Fifi"flergr?téf.g%@r:gﬁgé%dneé&%oﬁs&\? Eﬁ?ee&@é'lare novel ,

however, t hé&hecasmpeundsphiredobyulEi hagdhako@me @ehosechiral centres and
Compounds of the faorrmula | can preferably be obtained by reacting a
conQOgg;nd sanctherafaraaecrin varieus stesepipomedcderminel eotdimuia | encomn
the c oun [11, L preferably denotes C, Br, 1 or a
free or reagjt%ls\%?;t?hﬁr%%%fag OH group, such as, for exanple, an
activated ester, an imdazolide or alkylsulfonyloxy having 1-6 C

atons (preferably methyl sul fonyl oxy or trifluoronethyl sul fonyl oxy) or
aryl sul f onym@yr%agﬁ/ngﬂyeamyen@ Hleess N RATEPWAREP NG FRRACLNGE Of ﬂ?g

p- Lol yl sul T qgith@in which SMRaEPARL bPThd SaidFAGEAIS HaBAE bPhedifieréid Ne
presence of an aci d-bi ndi ng agent, preferably an organi ¢ base, suc

as DI FEA t meahinhamdieatediabevby 530mnprefevesd gyouipsi sfeccmmpapridsahapde
The addition of an alkali_or alkalipe-earth netal hydroxide,

car bonat e orexﬁf%soﬁeﬁig?k&@ fSﬁo‘ﬁH@th‘%’ﬁl aq)Pa fg '@eﬁ’k"é‘:‘?‘a‘fgm tehesfotal i
or al kal i ne- t ; ; ; i [ i j or
caesi um nayrﬁgllésﬂ(;h ﬁ'@@%?g f?’%%@ggﬁgﬁﬁge%omrﬁé%gon II![ lﬁ%%lés:ml?rsned,
t he reacti ormeampgiisdibatendonthe foewuta h-buttrewhmhd 14 days, the
reaction tenperature i s between about -30 and WO

2010/ O#8905PCT/ EP2009/ 008756 - 20 - 1400, nornally between -10 and

900, in par tjh ¢yl arp et weer2R0iHdcBeAREN RPN Anotill [ dted NRBLanched

solvents are, for exanple, hydrocarbons,” such as hexane, petroleum
et her, benzene, tol uene orbyareied akyidrEving ¢dhGdtomar bons, 5 such

as trichloroethylene, 1,2-dichlo thane, carbpon tetrachloride, ..
chloro- form or dichl or omt Wm 5—%@2%rp§,m§hgﬁ f%B'aﬁ"Eai?é{rng‘f‘gFé{%nol ,
i sopropanol, n-propanol, n-butanol or tert-butanol; ethers, such as

di et hydo et her, diisopropyl ether, tetrahydrofuran (THF) or dioxane;
gl ycol et herg [bsudtetas 10 denbigseaenaiopyolic saucated hyhsajuraied oe hymatic

ther, ethyl | ycol dinethyl ether. (djgl - K h, as .
Sotone or bt anans. _ant aee g MVl ¥ 080 At Pt e i
1- et hyl pyrrolidinone (NVRhs@bsiftufeRf byinbgbeamoas- 6PVELbsituted bea

such as acetonitrile; sulfoxides, SL!SCh as
" and/or COOR?;

e

25
inlc  Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yi, piperaz-
inyi, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadi-
azolyl, thiazolyl, thienyl, furanyl or pyridyl,
30 where the radicals may also be mono- or disubstituted by
A and/or COOR®;

inld E, E,E" E" denote C;

35 : 1 52
inle R,R denote H;



15di met hyl sul foxi de (DMBO); carbon disulfide; carboxylic acids, such
as form cWIVB%Tetic acid; nitro conmpounds, such asPGEREPRAEERe
or.nitrobenzene; esters, such as ethyl{dacetate, or m xtures of the
said solvents. Particular preference is given to acetonitrile,

di chl oronet hane, NWP and/ or DMF. 20 Pharnaceutical salts and ot her
forms The said conpounds according to the invention can be used in
their final imbn-s&t for ndedntashd, ©ORe{Chantet,tia. P{EberiNANENt i on
al so enconpasses 25 the uﬁgcﬂ% the,[se conmpounds in the formof their
phar maceutical ly acceptab P"ﬂ'éef "whi ch can be derived from vari ous
organi c and inorgani c acids and bases by procedures known in the art.
Pharmaceutically acceptable salt forns of the conpounds of the
fornula | afeld or R'he nosdepates Ipr epared 30by conventional nethods.
If thé conpound of the formula | contains a car- boxyl group, one of
its suitable salts can be forned by reacting the conpound with a

sui tabl e baselio @ive thedepbteesendNACbeREcatids i on salt. Such
bases are, for exanple, alkali netal hydroxides, 1ncluding potassium
hydr oxi de, sodi um hydroxi de and |ithium hydroxi de; al kaline earth
netal 35 hydtgxi d%r, suchdgﬁo{é%rli_lum hydr oxi de and cal ci um hydr oxi de;
al kali netal al koxi des, for éxanpl e potassi um et hoxi de and sodi um
propoXilde; and WD 2010/ 078905PCT/ EP2009/ 008756 -21 vari ous organic
bases, such as piperidine, diethanolam ne and N-nethyl gl utam ne. The
al-uni ni um sdMlls ot he cofpBaifEs(ditHet fornula | are I'i kewi se

i-ncl uded. In the case of certain conpounds of the forrmula I,
acid-addition salts can be forned by treating these conpounds with
phar maceut i ¢alk y & cept abldenotegan] metind, éthol geopve, iecpdpyl, batyl exaerpl e
hydr ogen hal i des, such as hydrogen chloride, hydrogen brom de or

hydr ogién i odi de, other m ﬁ’é%ﬁ?l aci ds and correspondi ng salts thereof,
such as sulfate, nitrate or phosphate and the like, and al kyl- and
nonoar yl sul fonates, such 10 as et hanesul fonate, toluenesulfonate and
benzenesul f am#t eHetgnd ot helenotegad ar Rburdls 2and 3dhiengk do2H avg3-pgirdlyl, 1-,

t hereof, such as acetate, ,triflyqroacetate, .tajtrate, nm|eate,
succinate, citrate, benzodt&; Ok T'F‘é‘%%&’ﬁ@, ‘F“ag’éo‘{‘tf%{t ‘pérﬁéolyﬁi“l fHRRr 5-
Accordingly, pharnaceuti cakbyoocaem.ad Risdshdsigdel t4 o) slhsdia 8f 4the
conpowgds of the fornmula I ibn%?th?e’ t he fg'l f(ovg\noﬁg: ’ac(eat?aStle, ad&ﬁ'— pat e,
al gi nate, argi nate, aspar tatdsothéarbds 2, 3bendgneslyl, 2ondt &- bbEgyirianie) ,

bi sul fate, bisulfite, bronide, tyrat c h te, .
canphor sul fonate, capryl atd&y?'c%ag’r“%@épﬁahI“%%%gﬁgoige‘?'tr@W“af - or
cycl opent anepr opi onat e, disgju4. 8!05»%@&2%Iylgillj 1@@-&95@1@98@@?&3@1, 1,2,4-

di ni trobenzoate, dodecyl sulTate, ethane- onate, fumar )
jal acterate (from nuci ¢ acixdjliazghB-act 1bryinatdes-thbdiaahedt andaylel,2,4-

yi'uco e, glutamate, glycgerqphosphate, hemn succinat herd suLf at e,
hept aFl%;a_t e, hexanoate, hi aﬁﬁgélzgf'gh?d%éﬂhﬁg?@@?dﬁ‘%ﬂ%‘- %rr"?ﬁﬁdé“, or&-
hydroi odi de, 2-hydroxyet h@gﬁéa'iiﬁﬂrlﬂt@ratiﬁﬂ! dRicH SRt iHpatifited SPmono-
25butyrate, lactate, |actobionate, malate, naleate, nmalonate,

mandel at e, net aphosphat e, ofdiswdsttibed by, €){GrbdhHoeR G e NHA,

nonohydr ogenphosphat e, 2- gjg_izls Lenesul.f anat e, Al i\nate, nitrate,
oxal ate, ol eate, pal npat efa?( m’g‘ﬁe,ﬁ%ﬁeﬁgﬁt‘[f gf@?ﬁ@h@hyl acet at e,
3- pheny] propi onate, phosphEH-NIRNRSTHRR, Sanddt bataeHdput this

¥

does not represent a restriction. Furthernore, the base salts of the
conpounds according to the invention include alum nium amonium

cal ci um CORR&Ky ié’cgl’(tl;’lém i ron( ldle)wotel t‘t hi um
R1, R? denote H,
R® denotes A, COA, (CHz),Het, Hal, O(CH,)mNAA' or
O(CHg)mHet,
R¥ denotes H,

35



35 magnesi um nmanganese(l11), manganese(ll), potassium sodi um and
zinc sal t YOPBUL/OTHPES i s not intended to represent a reskCT/ERACOHCOSTI6
the above-nentioned salts, preference_i4g given to amoni um the

al kali metal salts WD 2010/ 078905PCT/ EP2009/ 008756 - 22 sodi um and
potassium and the al kaline earth nmetal salts cal cium and magnesi um
Salts of the conmpounds of the formula | which are derived from

phar maceuti cal | y &'cept abldenotagadet!, NBICOOR" ©riNGes i ncl ude salts of
S5primary, secondarys and terti{e\r am nes, substituted am nes, also

i ncl udi ng natural I occur 9FA§ ‘:s%'ﬁsti tuted amnes, cyclic amines, and
basi c i on exchangegs resin ar gi ni ne, betaine, caffeine,
chl or opr ocai ne, cﬁf)l i ne, ﬁlelr\]lt)fgl Eengyi:dlg%hyl enedi am ne (benzat hi ne),
di cycl ohexyl am ne Ardi et hadehatasngherdil thinH iemoro-, di- or trisubstituted by Hal
2- di etthyl ani noet hanol , 2-di ttal am no- 10et hanol, et hanol am ne,

et hyl enedi ami ne, N- et hyl nﬁngERfI r'e, N-ethyl piperi- dine, glucan ne,
gl ucosam ne, hi stigline, h Jggytb il a0 hegal -

| ysi ne, meglum ne,%l\tl- met higléhtg} gl dggiﬁl‘rﬂlgpam%ﬂgﬂ ﬂg),rp%?lgfe)% ;,irtﬁ%z,ara

pi peridi ne, pol yani ne resizity), hBaxazokdinguyli meidazolbody axazacdyl, oxa--

15et hanol am ne, triethylamne, trimnmethylam triprop m ne and
tris- (hydroxynethyl)meth ﬂ%ﬁﬂ'ﬂeﬁh{%@l‘ﬂeﬁ‘rﬂwﬁgﬁ VLE'E Pﬁﬁyi i s not
intenddll to represent a readrédhé PRHiIcAIRRAPANBYR SonbhBr BEABEMuted by

i nvention which contain basic nitro eglcont ain- ing groups can be
fluat er ni sed usi ng agents ﬁj@rhd/@SC(in%R yal kyl halides, for exanple

i (G Oty al byl sulkes, PRRolneinkensr SEieabhyln are SPuigh. 15
sul fate; (G o-Gs)alkyl hal i4d©55-ifrﬁtﬂaz@lid)a,n’lﬂ, %~,d41¢d/r|5-p9’|%gﬁr}’,|2—, hagr gl ,

nyristyl 25and stearyl chloride, brom de and iodide, and
aryl (@5 C4) al kyl hal i des, oxarolghk npt-cordeispyazelil, &r.idteordnthigtayleBhy-

brom de. Both water- and qj l.-. ! c 0 s accordi pg.tao _t.he . .
i nvention can be prepar ed%ﬁ ih%é{hi%coiylsgméégpgboﬁ‘rqgﬁazg’o%"eﬁﬁgﬁ TNy
pharmaceutical salts whi clyirgel prefreizbrd- i-ach lag et £%@azol-1-, -3- or
trifluoroacetate, besylate, citrate, fumarate, gl uconate,

heni succi nate, hi ppurat e, Shyldl oehbdetrarolyingds doxadicde!-44 @edhiloha4,

mandel at e, 35negl um ne, ni Bl eate, SPpivalate., ,
sodi umphosphat e, stearat é),&égta?f)%?e‘,&assﬁwf @gﬁmg{@%@ 2t%\rr t%lrgt 32,4
thiomal ate, tosylate and thiadRizbagi 6e.5-Put X BitsiabRizops- dnsepdedof 4-

represent a restriction. W) 2010/ 078905PCT/ EP2009/ 008756 - 23
Particul ar preference is @VUdazing Hyuragnylowhirdh arg wisbstimted pagiono-

hydr o- brom de, nual eate, gﬁ)ﬂlisq}b%tittﬁg@%gwt@@ﬁ#rh@ﬁt gcr)fgﬁgﬁwlj‘,nat e. 5

The acid-addition salts pbasi'c conpounds ar'e
prepared by bringing the O@HMNANAASHat Olet, HoCHRAAN th a

sufficjent amount of the Si,f cjd, causing the formation of the
sal t icir?ea convent i onal _rrag\ﬁ"‘"éhf'ﬁ‘%ﬁg' kr“@é""%@%@( BECHDgEREr at ed by
bringing the salt gform i Nty 6R AChethyl, ethyl, propyl, isopropyl, butyl or tert-

butyl,
A A each, independently of one another, denote unbranched
30 or branched alkyl having 1-10 C atoms,
in which 1-7 H atorms may be replaced by F and/or
Cl,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or4;

35



10wi th a base and isolating the free base in a conventional nmann

The free BHI¥PBIMS differ in a certain respect fromt W&T’Em“”’o“s"“
corresponding salt forns thereof wth-riespect to certain physical
properties, such as solubility in polar solvents; for the purposes of
t he invention, however, the salts other- 15w se correspond to the
respective free base forns t her eof . menti oned, the

phar maceut i &d Bhagassutesly Ltﬁeaé)éeaeavativeﬁ salfs, §0549t¢9néa@f@ﬁiﬁfﬁr?d§i of
the formul a 20al kal i
nmetal s and §%ﬁgpﬁﬁ%%%§§ﬁ %%%pggsBﬁ&ﬁgg&gﬁggﬁ%%P%EﬁgmBﬁg?erred nmet al s
are sodi um pota55|un1 nagne5|un1and caIC|un1 Preferred organic

am nes are - di benz ethylenedlantne chl or opr.ocai ne,. choli ne,

di et hanol amTrt@ CRITRGYRGEAT e ﬁ@nulﬂln@tct@tsoﬁn@stﬁfaﬂs; ﬁ@taﬂalsﬁ%mlrne
25Th t t
i nveﬁti gﬁeaﬁgbé%ﬂgpﬁé n rdlltﬁﬂl ré?%eé fBee cﬁ%‘ﬁﬁ)r m Pn‘t%e c%ﬁ %%t

with a suff im:lbedtln ahtmtmeratu’re (fbeem;ateetd tbasaeandaadswcngs,téw;hfa:a” mat i on
of the salt in nner. The free aci an be .

r egener at ed "ERP ﬂ&ﬁ}"?ﬁ@@&? %9%@@*’%@3@8&% I\j@ﬁtqﬂstqf Qe8I d
and isol ati ith h i-d
Forms g 1 erohuyLSFedte sy PRI QAR |TBE TR EcsS el Feadtions

t her edfV wi t ltonditjpastwitioh @ez kadwn mtrrjdsémtablqofanrblee Balﬁsr,easm a!sse can
solubility in oses of the jnvention

Iar vents; for
however , th@ %@%l‘ %'%F ﬁ@"t’m%h?&ﬁ%t‘teﬂéot‘%@eﬁ%ld
forms t her egf eé@g'a@t%ﬂ/ 078905PCT/ EP2009/ 008756 - 24 |f a conpound
according to tgFle i nvention contains nore than one group which is
capabl e of form ng pharnaceutically accept able salts of this type

For ms 8 ncl 6 SROIELaRp & anPt B PR cg) andiLPEE SenetalkaBuR. 7

di megl um ne thg BRORBAA! BowdiSOHe® eitf'%bt%éﬁﬁﬂ%@t R kridwin b&i e.i S

not intended to represent a reéstriction rd to that stated
above, it can be seen that the expression "phar- 10maceut| cal ly
accept abl e

in the, present connec is t an active
o adi ent. VTBROWGIPCBBERE e o Phebe oBiined By FRAdig s BPR-of
one of its sRjungl of'tﬁel@@rfnﬁulﬁtli \%fth 'afcdrﬁ;béur%ﬁbithfe%mqwmﬂ”s i mpr oved
phar m&foki netic properties on the active ingredient conpared with the

free 15f or mlatthe gemaerinde of g tmrrem lbrl piiejerablyedenntes Gl.oBml of atfree or

t Th h ticall t abl | t
Form of -t be aegisly RGN ohforoun SrEb 5Bl BB hAial ﬁ@t%@ée%m
for the firsiidazoHduidy tau@ylgtﬂr@mgmymm@aﬁel@ RESMS (Prefdablymettiyth |

did not have earlier and can 20even have a positive influence on the
yhar macody n&tilfesylexy ontrdluscemethyisidioayloxit onerisuifesplexy heyingt&-10 C

Lo ot eaneie Sans el PRe e R IABIA of the formia b

and/ or pharnmaceutically usable derivatives, 25solvates and
stereoi soners thereof, including mxtures thereof in all rati os, and
optional I'y & [askes inaaneialluepariashewt in the presence of an acid-binding

agent, preferably an organic base, such as DIPEA, triethylamine, dimethyl-
30 aniline, pyridine or quinoline.
The addition of an alkali or alkaline-earth metal hydroxide, carbonate or
bicarbonate or another salt of a weak acid of the alkali or alkaline-earth
metals, preferably of potassium, sodium, calcium or caesium, may also be
favourable.
3 Depending on the conditions used, the reaction time is between a few min-

utes and 14 days, the reaction temperature is between about -30° and



Pharmaceutical fornulations can be adm nistered in the form of dosage
30units WY@ROWQEMIPT se a predeternined anbunt of acti vePGHEFP89/@48756
per dosage unit. Such a unit can conpri2ge, for exanple, 0.5 ng to 1
g, preferably 1 ng to 700 ng, particularly preferably 5 ng to 100 ng,
of a compound according to the invention, depending on the condition
treat ed, the 35 nmethod of adm nistration and the age, weight and
condi ti on ofl4henp@malymetweenphdy aad 80F i ip a1arfie fanbeiviesnatan OB@Nd
adm ni stered,jJyite form of dosage units which conprise a

pr edet er m ne armunt of active ingredient per WO

2010/ 078905 FSLiit=e S L8116 are Hor desapée, hydtocdrheh€rsuel dosaamelni t
formul ati ons are those which conprise a daily dose or part-dose, as

i ndi cat ed atﬁﬁ;@ eyp eéh%&abﬁeémaph@nﬁcwyi% chisriastecbhydiacatdionse
| ngredi ent. Qtééetrrlgﬂro‘?oetﬂg@hga?%Eicﬁ%roétﬂéﬂgl @érwﬂﬁe@é’éhlﬁmé c%ﬁ(&%—

can be prepared usin cess ener KHhown

phar maceut | datma]rtdjci'ﬂ%immmbammadad)hdlg,rmdhaés ARth£ed), Sihaadnatobr
adm ni stration via any desired swtabl e met hod, for exanple by oral
(i ncl udi ng BlRbAPrRRanglyI-PHianph gL iRH-butasef. Atheisasyeh aﬁ@ﬂﬁtbw ether,

(1 ncl uding gélen ngpl

(i ncl udi ng giggé}ogxggﬁ{ér”@ﬁ?bg%gﬂéﬁq 9@#%%3@8? bl %FF% ermas)
met hodd Sudthylenenglyaiol moumthpla)rpnepaethgﬂ &mengataylénergwwﬁeﬂwbvm

the ph f b t he 15act
gt edi ont \BE R BRE 5tGhRS, SPobASRRRIHm O BYaneRE: REARR Sish 55
for mul at On%@%ﬁb%d dfrﬁét gra%bteﬂﬁm'eng%{gggiﬁro%emo% (ﬁﬁﬂ“ﬁ’gb%ﬁ{%ﬁﬁer .

separ ate units, such or exarrpl’ les or ta
or granul es fosmalmmde)f&MEb mtn@;erssacbras aacetraqtréezual!fomeensmruagus

| d di bl e, f f d d | si
or St - Bt SR e (BRBRE SorarRdisplies faoriic foidt i of
oral adm ni shialciM bPatde: Q4MRb & n@@ﬁrﬁ% 2p8k a%%ﬁt?&%?thatﬁéeor nitro-

active-ingredi ent conponent can be co wth an ora non-t oxi c
and phar rracélﬁnzeael 98’[&(&‘.ept:blaseathwemetmcDpﬁ&xtﬂressmfdhem;d solvents.

exanpl e, e .wat er and e lik Powder s ar e ed
by commi nut :&@P?Wégeﬁeﬁ%@unﬁﬁ Ip GIVENdQig t”l’? @C@P?én%thanﬁi @Nﬁ%aﬁaior
wi th a 30phaspgeceuti cal excipient commnuted in a simlar manner,
such &9 for exanple, an edible carbohydrate, such as, for exanple,
starch or mannitol. A flavour, preservative, dispersant and dye may

| i kewi se be Fq{aefﬁ'xearcl,eutlcat sa%g%%/doc;cﬁ Po'?nc%-ls;/ EP2009/ 008756 - 26 -

The said compounds according to the invention can be used in their final
{ non-salt form. On the other hand, the present invention also encompasses
25 the use of these compounds in the form of their pharmaceutically accept-
able salts, which can be derived from various organic and inorganic acids
and bases by procedures known in the art. Pharmaceutically acceptable
salt forms of the compounds of the formula | are for the most part prepared
30 by conventional methods. If the compound of the formula | contains a car-
boxyl group, one of its suitable salts can be formed by reacting the com-
pound with a suitable base to give the corresponding base-addition salt.
Such bases are, for example, alkali metal hydroxides, including potassium
- hydroxide, sodium hydroxide and lithium hydroxide; alkaline earth metal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and



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

t he powdewnoio/arseopef ore the filling operation. A di SiRARER2808/008756
sol ubi l'i ser, such as, for exanple, agap-agar, cal cium carbonate or
sodi um car bonate, 5may |i kew se be addeé in order to inprove the

avai lability of the medica- nent after the capsul e has been taken. In
addition, if desired or necessary, suitable binders, lubricants and
di si nt egr antvariass we@atmabaslggsswhmé pikeritlisie, bietharcdaporeasied N-methytlhe

m xture. Suit- 10abl ders incl| ude starch, ral
sugars, suclﬁ?tl §m"F%r1e ‘B‘U“’gﬁﬁl&g @rc%?%‘lf?dg%?ag&bé fogwé@t\@{@,hge—
made from ngiizein Bf‘ B&kAiR croﬁﬂgﬂndssd’fctﬁ??&r'nﬁiﬁrl &%l e,

acaci a, tragacant or so g| nate, carboxynethylc ose,
pol yet hyl eneadglitymﬂa!tsvmebe fca"ndact byetrbatmg theee ddShpduindsawtts p\hae'tjaf n

et e Sea iRl Sgggéﬁ%bﬁﬁé@@n?cg%'ﬁgﬁ%?%%& WidoeRe
[ike. The disligbean Bl hISbUSR chiidbo Nl REAGIERTS bEhpoLBRTRY e,

starch, nethylce aga bent oni ant an gum a | ke.
20The t abl etdthermirferanadids add loprresponding splte theneoh aich gsas iateler

m xture, granu Iat|n or,d xture, adding.a |lubricant
and a d sintd PpRtE AR s i et e et Bty giihaisn il o
powdert Qi xt taseethﬁn@étﬂﬂﬁta@ét tBMiefibX 18 BriABRRNEs GIRIREE UARd ottbra
suitable manner wth a dil'uent or a base, as described above, and

©Optional |y wirgania deidsdand ceuesparshing Sak&ﬂ‘@ratuﬁorsech as acetate, trifluoro-

car boxymet hy| ce [l u an  al | nat e tin

byt ol } done 2ctaipeleni e Bk Sul,Piate iR b hoR SAR ke, pspar i n
an absor pti gataenalise ﬁk@rAccﬁﬁéffﬂtgﬁs phtaﬂﬁagé@m@n?acaeﬂ'aﬁteeéaaraﬁﬁaid
and/ or an absorbant, suc or exa onite, kaolin or

di cal cisum plsedpishthe cgmpmhéd@@t\ﬂaqugﬁajt ectsie the ng@Mugaa@cttatw adi-

acadi o muci 11258 B9elt droinBl dPauel nsleBRR. Bordsis nabR GeebBie”

pressing it Hiduifgbisulfites beomiie, duityahies ARIPhoRateO camphBlAlifopate,t he
powder m xture can be run through a tableting machi ne, 35 gi vi ch :
giUThe

| unps of noraBRilale: ehiskidpechiarahanzante, mittﬂtencmn@tamwgnmt@

Tt a0 gonate, iy bR ehate. ReBLn eSS el HERREL e
casting TTDU|Sﬂtﬁona@ﬂﬁﬂé£ﬂt@7@&@5’[@@’[@&9&&09{&%5@6) yafatturohaee, gluco-

| ubricated m xture is then pressed to ?I ve tablets. The corrpounds
accordi ng t@apﬁ@taatee@up@mat@aait&a@at%@ esnephnsphate. themniske@inaiSowi ng

I nert exci pi tsaﬁgtet H?gt“ oﬁ%s%% gh5§t%t lh‘é)ptu?at%' Kgdrlo%ﬁlo?ld% (t“h)out

carrying out e granu ry pressi transparent or

opaque prot exrt)m\rcﬁe Il'qrﬂeailodmlesQS‘tydn@(yﬁth@n@Lﬁohate $efdié ngethivterte, i8o-
Tayerﬁ sugar. or ymer material and a gl oss | ayer of wax may be

prese tywgte, B@C@tﬁt&ﬁ@@%ﬁ& énglaig, .rraﬁjgaten n@ta@atet atameéatﬁe to
di fferenti atrﬁ?t%%hs ﬁh‘a@' H&h%s%ﬁggﬁe | X}/ﬁ)en}gge tndrto%gﬁ%% r@'h%g

as, for exanple ution, syrups an can
the f orm of phededenaphthaicwsulfahate, picotinatyy aittate yoxaate; okete apalmo-

pre-specified amynt of the_co un Syru can be prepared b
di ssol vi ng ¢ & R opqrﬁuléﬁtenﬁh aoefbie AP RMRTRPIRNetR. hgseNate,

flavo sd hbﬁétes gﬁﬁba"t‘étgorB SSe%ﬁbﬂ% Fo Ol atr@é;rrct.ghcohol ic

vehi cl¥. |ons ¢ y di perS|on 0 e conpound
in a non- tOXIC vehlcle Solublllsers and enul sifiers, such as, for

exanpl e, ated i t ea ohoI s and pol yoxyet hyl ene sor b| t ol

ethers, pr egﬁjr rWé‘% ﬂs"fasbé\? Itéd%f be ﬁ@@poé‘ﬂgg a&§°“§'@ﬂ Bgl thexigMption

pepper m nt  ghéiugs adhini H\f?ﬁ‘cf U aﬁ:ﬁi\g@

artificial sweeteners and the I?Ee,’ %g%‘}’]wﬁ I?%n(ﬂa?dggﬂﬁr)'ljﬁgluc%sage

uni t f305r mul anagmssifior narganaded i), stargaraseddn potadssiles,i scetiumbend zinc
salts, but this is not intended to represent a restriction. Of the above-men-

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



functional_ derivatives thereof can also be adm nistered in the form
of i posol® dBPAPY systens, such as, for exanple, snalGT/EPROPHPASTIOAr
vesicles, large unilanellar vesicles ag@-nultilanellar vesicles.

Li posones can be 35forned from vari ous phospholipids, such as, for
exanpl e, chol esterol, stearylam ne or phosphatidyl cholines. WO

2010/ 078905PCT/ EP2009/ 008756 - 28 - The conpounds of the fornula I
and the sal t59diygapgtraiassidmp RPditoe adiadiaregrthunetal als calsiym andves

t hereof can d

i vi dual | CIPOTTET SaUk LA FEMBELABE AR R LV e eriverl g

The corrpoundmmwfnaahamlhm:aﬂ@mbepltabm sjamid eopadRicBasSed hclrtegsdigdof
nmedi canent carriers. Such pol yrrers may enconpass

pol yv;ﬁ;yl pyrgrmqlrdoﬁpeco%ﬁn dpdiepnamines, substituted amines, also including

ol yhydr ox

Bol zhydr ong{ Hg%g??g{%éd%jghgﬁg %ﬁr%?)% LC F{anﬁ%esdﬁngebapscl) yq ysi ne,
substituted echhpagan tesifs, fadixzahse aTQm:r@tbﬂMndscafﬁgmé wHidrepnoraindye
coupled to a,cl.ass of, bio radab) e .pol.yners whjch are sujtable for
ach!oevi ng c&r‘i‘P:l B‘Pllgé&ri@ gﬁ@v'eae 6?'8 @,@zaﬂplg@ éﬂ HPEYEAYINget i ¢
acid, poly- %‘?éﬂwhﬁﬂfa%ﬁéo&é meog %eﬁf&ﬁ?ﬁh‘]%@éﬁoﬁ: ?ﬁfn‘?eth lamino-

polyorthoesters pol yacet al pol ydi oXypyr ans ycya oacrylates

and criéssi | rﬂtbahmireﬁnapblqmnm etHylaneIdi%n@pbl@hhwhsomh%rye{rf@@lhﬁmpmn-

Phar naceut i Crﬂa qr mul atio ada te gé aré?‘glPr mal adm m@t ratl on

ican be admi M1'"3E:H'EPHYS ﬁ qbt R riy 3'@&&%!‘?{?@6‘3"’

contact wit S _the
hidéehine, %irﬁz:"rrg@éqﬁlf@fer}é?e E@P{eﬁﬁy gggjuciarmﬁé orMotfed e‘?'a

active i ngredl ent can ast er y i ont ophor esi S,
as descri bedine ;:gmm‘iw palyarpinenreBivey; peeEine, qmlrmes’éwo@mmB(eeslri— 318

S n16 r at (SR RAATIEE 1 ey EONa: Bl oY B R PLOPYATE and tris-

suspensi ons (hb%x?ﬁ%thﬂﬁﬁ&ﬁ?%maﬁ@'(#é#@ﬂ%m%?tlﬁﬁ thig9s Pot PRERYE to fo
aerosols or oils. For the treatnment of the eye or other externa

ti ssue, for rep@geneanesirivti@dand skin, the formul ations are preferably
applied as topical ointnent or cream In the case of fornmulation to
give an ointnent, the active ingredient can be enployed either with a
paraf finic @orﬁgmﬁ@é ofﬂh’iacfbrbbénﬁh@élmgd}ﬁﬁfﬁlchpédrﬁ‘é|ﬁaddsYcethongQ:oﬁlﬁélhy e

i ngred(nt can be fornulated to give a creamw th an oil-in-water
cream base dRY §rouRseran be suptasaised Wiy ggents such as (C4- C4)alkyi halides,

20101078905 9 t|o adapt ed
for topical E@g%ﬁ%g% %‘%9-% QH%I %??BP%@%@@%@%'?HP&@@ f%ml"i% (ﬂ _
active ingraddigst di(S-0i,kal0) safales, farspendsd dllrﬂeﬁhy'ﬁtﬂ!étﬁ?l Sncalammar, in
partl cul ar an_aqueous sol vent.
() sulfate; (C1o-Crg)alkyl halides, for example decyl, dodecyl, lauryl, myristyl
25 and stearyl chloride, bromide and iodide; and aryi(C4-Ca)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-soiu-

ble compounds according to the invention can be prepared using such

salts.

30
The above-mentioned pharmaceutical salts which are preferred include
acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-
nate, hippurate, hydrochloride, hydrobromide, isethionate, mandelate,

35 meglumine, nitrate, oleate, phosphonate, pivalate, sodium phosphate,

stearate, sulfate, sulfosalicylate, tartrate, thiomalate, tosylate and trometh-

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



5 Pharmaceutical fornul ati ons adapted for topical application in the
mout h enc¥DHYLT89%nges, pastilles and nout hwashes.  PCT/EP2009/008756

Phar maceutical fornul ati ons adapted fop3jrectal adm nistration can be
10adm ni stered in the form of suppositories or enenmas. Pharnaceuti cal
fornmul ati ons adapted for nasal administration in which the carrier
substance is a solid conprise a coarse powder having a particle 15
size, for exanple, in the range 20-500 m crons, which is adm nistered

in the mann I i f 1 i . anj.d i Vi a
Lhe: nasal pealiCurbEleRRkls behds Hardorfordh SRR SRIRMI AN A: bae
to the nosebr&wideabhslebty, mméﬁnétenghéwhaaé,r@mfas@ aAtlist@cipatarasal spray

or nose drops with 20a liquid as carrier substance enconpass
active-ingredient solutions in water or oil. Pharnaceuti cal

f ornmul-at i on ed & 1 [H ST Fat i ' ' e

finely partisrc%d%ﬁé%gigg 4 %&r:,glrﬁpf S SJ@%@@RB%{%%BE@ES@%@@ 131 Q%%B%J%Bgred

25vari ous t yesrirgfingteshoe basd folins prosentaciith Reufisieing amtaiptlof §&s s
or insuf- flators. Pharnaceutical formul ations adapted for vagi nal
admi ni st r at id6§Ted Aol cavaingi the Jeenaliprual ihessallinasconvemiienal mapears,

gel s, pastes; f f i P .

2010/ 07890538% 528557 8%@;%@9%@%}9&% oy ingl SSal o jato.ctart,
suspend ons wittha basemnddsolpting ¢hes frep dasicdn anashivantonaltrhaohendhe. frdhe
formul ation car be inistered in si ngl e-dose or nultidose

%";O\nt ai ners, sb[aéfe @Qﬁﬁ‘gf rdi 8 SItaTRASSE TRRYthS carEgsponding salblosdsi n
‘reeze-drie TR ; : : L Lion:af -t he
sterile car (rir]ééﬂréé ?%ﬂl}l rﬁ?ﬁ?%trtétg%gt%{n izﬁ\é%{f%fpr @%Mfa%]h%c(?l?%éng%@r%@ggs,

i mredi at el y poddrosadvands; fios threepegpssey of thg Bwvenbon selwiieontheasadts other-
suspensi ons _prepared in accordance wih the reci can_ be prepared
from sieri | ¥ GAEESPORT g’n&ee@saﬁﬁﬂ‘fed%?% gse form ﬁ’@é%%f- wi t hout sayi ng
that, in addition to the above particularly nmentioned constituents,
the formul ati ons nmay al so conprise other agents usual in the art with
respect to tAsemgeatiohedltae phareacéuticalindcaeptable bhss-adtitionesadisifahe

15f | at | whi | table f | _adninjstratj
conpr 1 se 11 &8mystgs i dlal Pes fory e vieB Tet@lsorami esr Sach Bipound
of the for mgyail meepsads a%@éfiﬂe%d?%@ial@{c:r%t?%rﬁ% %mihé’é?'F‘%@fé(]ﬂad Fn%rtalﬁat

exanpl2®, the age and wei ght of the aninal, reci se condition t
requires tr&daesediumgrtassinms evagriasiymtane cedtiume Foéferted drgemid at i on

A e R
conpound acedhghdlgnise, [iRyleAY@BHINE N PrethieDLdGedMRR arf pRRGINe.

25 The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient
amount of the desired base, causing the formation of the salt in a conven-
tional manner. The free acid can be regenerated by bringing the salt form

30 into contact with an acid and isolating the free acid in a conventional man-
ner. The free acid forms differ in a certain respect from the corresponding
salt forms thereof with respect to certain physical properties, such as solu-
bility in polar solvents; for the purposes of the invention, however, the salts

- otherwise correspond to the respective free acid forms thereof.



25pl astic growh, for exanple colon or breast carcinoma, is generally
in the raNge241p@mo05 1 to 100 ng/ kg of body wei ght of t hRCTHERIOPI&IGTS6
(mammal ) per day and particularly typLeglly in the range from1l to 10
ng/ kg of body wei ght per day. Thus, the actual anmount per day for an
adult mammal 30wei ghing 70 kg is usually between 70 and 700 ng, where
this anount can be adm ni stered as a single dose per day or usually
in a series [b# cpmmoundsancofding fho s inventiex anplains mave thaw ees gfauyr |

L1 Sertve! Shulfh a8t imibd Bobthabe il 8385igk 45 3R w60
functional dee&imaintiva diELEREIMBaSsREMURIRS BhIRE dr\ptcd hﬁ;iﬁ;ﬁlé%tait%rrﬁ%\o

the effective anmount of the conpound according to the invention
2010/ Q78905 PTH¢R o0 exougis ditagiate, giecetade, difurpanmtedimeglurainet hat

ment | oned aiRshee Produi g EWRRERETE, ok i EhoC AR ee-
conpri si ng absémtas tegtfi&@icgonpound of the fornmula | and/or

pharmaceutically usabl e derivatives, solvates and stereoi sonmers
t hereof, including mxtures thereof in all ratios, and at |east one

further nedi i i Lent . The I i 0 | at to
2 set (1 1) "UBERa iy tF SARPAREIE, 1 At B b i P BRI R

of a céhpoundacduticaty becapthble s tie phaerpesmiddsdhliy takabloemeaht s,
taut omers and stereoi soners thereof, including m xtures thereof in

@l’l ratios, asagiye(ipgresiediiieh compainss @ campeund et therforpulaclandhe
active ingredj . o} ' i ahl - A as
boxes. 1 ndi S0l oBstd EatS oA EETR®H 13 3R AR bR ol HeR,:
exanmpl e, comprarsacekipatiabeopmmesibashe aatife twnedicnt cemparef Wigls the free
anount of a corrp?und of the fornula | and/or pharmaceutically usable
sal t 5,15 aut 08P O igjactive waradiamra anpibst salt frrmuef the aativedréredient

t hereof in rat | QS; j \. er i
medi cament ?gkpv%r!lﬁggg%@wﬁﬁﬁaﬁ Qﬁ%lfyéggf vegé grgﬁ If@}gfoﬁf fl—{%se%"v]eor m
USE The pr esegredentpanradso pravideutisbtidveamgpdtientfoe the fiat timet witte a
ingredients 30 .fqgr mammal s, especially, for humans, in the treatnent
of tyrosine %SH&@&W@@@BEIGP% ety laich i idas Bave garliianchen
proliferati f i i 55 rdespbs or
angi oggnesi g’emQ%%Pgsﬁ?%iﬁ{%e@aEWﬁ % %?Jrg{c%l%% turrlDC%rdsf,%ﬁ%cu gé
neovascul ar ilsgredant (diratespect toets theptewic efficacy in the body.

The invention furthermore relates to medicaments comprising at least one

compound of the formula | and/or pharmaceutically usable derivatives,

£,
oo

25 solvates and stereoisomers thereof, including mixtures thereof in all ratios,

and optionally excipients and/or adjuvants.

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

units which comprise a predetermined amount of active ingredient per



BSAge-induced macul ar degeneration and the |ike) and inflanmation
(psoria- ¥NE2W01pHEIMAtoid arthritis and the like). WO PCI/EP2009/008756
2010/ 078905PCT/ EP2009/ 008756 - 32 The_pgesent invention enconpasses
t he use of the conpounds of the for- mula | and/or physiologically
acceptabl e salts and sol vates thereof for the 5preparation of a

medi canment for the treatment or prevention of cancer. Preferred
carci nomas fdgsaghenitr Baefert dasagenmitfofmolativhe age thaseoehiehcamprise
car ci noma, nltal tract, carcin ci noma of the | atj.c
Cystem ot ofAITedH HoRATt doSE, o BCHel BP Rk o TR R T AGlY A
further groygerbf B Qﬁ%rc!ﬁ@' lrfq?éﬁi@nPfFLﬁﬂfé@ﬁfor@r&ém%‘éW&iééi fbRHEBAThS.

| ung adeno- 10carci nons, | -cell lung carcinonas, pancreatic
cance][S gli mﬂfagttmsaabe iepared ©sing Arpreesswishda genpeallydadiome inhe
use ofY the ordi,ng to Claim1l according to the invention
and/ or physﬁ§$§§%9§%F§ﬁ§%%g able salts and sol - 15vates thereof for
the preparation of a nedicament for the treatnent or pre- vention of

a di sease in which angi ogenesis is inplicated. Such a disease in
whi ch angi odtwsgiaseutcalipimelatieds ran &e asknted fefi adraivisiradioptviagny

D0degener at Lo aa i AEE Ui SR Wt nd i me Kl o R
and/ or10phy5|guaggr@@é;[l Y1a84&c eqpied (i chadiis badshl selblingasl Meseaferinan), t he

preparation of medi canment for the treatnent or prevention of
g{ hf | ammat or wasl@éézé earentew! {iariuging suhauianrouss inftaspesafian drayeassat

nvention. - 3Pl et SUAALId S AITBIALLIGLSEERER AEbAde, RS YR Of ¢

arthritis, psoriasis, contac rsensi IVIty

reaction anqbrbdmslesklmomﬁd mmmma&@e@bal&rttmefusexeﬁﬁ?lbheomim ks
of the formula | and/or siologically acceptable salts and sol vates
t her eaff5 f or ack¥e hrapdieat Mﬂﬁ% the %9@'%&%@&@@#!\’%&5) the treatnment or
prevention of a tyrosine kinase-induced di sease or a tyrosine

ki nase-induced condition in a mammal, in which to this nethod a

t her apeut i c#Harefceatitalferrantationhs atiaptecioiop oral dasinistrdtiog cha Hehe
invention is admnistered to a sick nmammal _in need of such treatnment.

35The t her aFSiRINISteRE A% SeRARISsURiS sHaR 7§, {5 RO NBaMstiespakiaisand

cifortzo WONRT oo B Rt e TaeRsi® iR hubble Ok hoRBons ||
al so enconpdisees; eblble seams opamsoads; tdne)alflnmaibahd{wdmmﬂmons or

physi ol ogi cal I aCC@F a e salts and sol vates thereof for the
pr epar at i on VGt g4 UBONSt he treatment or prevention of
retinal vas-

éi Thus, for example, in the case of oral administration in the form of a tabiet
25 or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a
30 pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitoi.

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

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

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



cularisation. 5 Methods for the treatnent or prevention of ocul ar

di seases, Vo204 a- betic retinopathy and age-i nduceRCTERADHE08756
degeneration, are |likew se part of thesgnvention. The use for the
treatment or prevention of inflammtory di seases, such as rheumatoid
arthritis, psoriasis, contact dermatitis and 10 del ayed
hypersensitivity reaction, as well as the treatnent or prevention of
bone pat hol ejirestéarabe bhpolyethyieresglgoslian colie foros tecamard Addéd $o Hred
rickets, likewi se falls wi.thin the scope . of the present invention.
The expr e5s IEMIaTyRBLROHTEE TR oot b SEittaa 2 o ol e,
refers to 1 t ' ongh L ") f
e o1 mor & S F B R el Y P R b Lyt

i ndi rectly paay likéwiaedd adddcinsirgeato imposed dice oailgialithwhjlse ofedica-
vari ety of cell ulfr Ecti Vi tli ﬁ.ls i ncl udi ng proliferation, adhesion and
mgration alBediFFLtBRCRREHISTAPRILERENass0ci ated 20 with tyrosine
ki nase activity include proliferation of tunmour cells, pathol ogical
neovascul ari sation that pronotes the growth of solid tunours, ocular
neovascul ar ilsaddiion ii deaséed ormeceasayt dyifabdg dindedsidadricandsilaad disinte-

LT e e
adm ni'kt er ehi® bprtere HohudeOsiatdie gre!l&ﬁ‘ferfﬁﬁﬁurgf? §8duchl 4%, 8F kSHbRY

fast-growi ng tunours. 30The invention thus relates to the use of
conpounds ofglutasef orbribdactosansverienaeceaticdedrn ynaizablaiusallang, syn-
t-aut omer s aqﬁ t?terg)oi Soner s tfhereof IincI Udinﬁ% n‘ixttHres t,her eof. itn
all ratios, Ponc (RPSEy 2l 3% fBh oM RIS aGr e antASAGHIN Of SOHIUE ARt of
di seases in cabh&yrhdayicehilbsé] ;swlyethm%bajuéw, WA anemael ke PRe Of

ki nase signal transduction plays a role. 35 Preference is given here
to Metisi nadebricants peediniEse BFRU09 iiadigis sodiuguoleats, sodivte i s

given to th f d he_ f. | a | nd. phar eutigally
Uabie gal { SETBDnA0TBIHA S dlat el Bhriopie, SO8I M RRATIS S L
thereof in aiﬂlqrhﬁ élﬁlﬁthé[iﬁ@ﬁﬁé@smt@éh@tih@md@f wﬁhﬁ@%&ﬁ@?&trié@ﬁ _the
treatnent of diseases which are influenced by 1nhibition of tyrosine

ki nases by ttheretengiainhd snefbrleelilage tapac bentonite pemdnan gumeand the like.

pref erence i t f reparation of L ca- nment
for thgtr eavtrfh rrer?t\é?éc# ag‘la Rsc(ge}ﬁg eél%\?\ihtlg{t ﬁégﬁa%ﬁlg I é%@@gfggb@p&ﬁﬂggﬁ)?iﬂ?'of
Met kinase kyrahhiatingmopawrgresipih@d mixtire, Haing dlubricant andFarRsihRlg-
preference is tgl ven to the use for the treatnent of a disease 15where

the di sease 'PBANdprespindifaentirgraixiseite sivenigblets A poerer apxtyre is
| d f . : _
api thet um HPPEng bf i ACPBiTRRuED SRR i stitid e i o

() diluent or a base, as described above, and optionally with a binder, such
25 as, for example, carboxymethylcellulose, an alginate, gelatine or polyvinyl-
pyrrolidone, a dissolution retardant, such as, for example, paraffin, an
absorption accelerator, such as, for example, a quaternary salt, and/or an
absorbant, such as, for example, bentonite, kaolin or dicalcium phosphate.
30 The powder mixture can be granulated by wetting it with a binder, such as,
for example, syrup, starch paste, acadia mucilage or solutions of cellulose
or polymer materials and pressing it through a sieve. As an alternative to
granulation, the powder mixture can be run through a tableting machine,
25 giving lumps of non-uniform shape, which are broken up to form granules.
The granules can be lubricated by addition of stearic acid, a stearate salt,

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



20ki dneys, of head and neck, of the oesophagus, of the cervix, of the
t hyroi d, wfotheoisaeestine, of the liver, of the brain, BIT/EF®09/008756
prostate, of the urogenital tract, of the |ynphatic system of the
stomach and/or of the larynx. The solid tumour is furthernore
preferably selected fromthe group |ung 25adenocarci noma, small-cell
| ung carci nomas, pancreatic cancer, glioblas- tomas, colon carcinona
and breast Gaedubfe@tedPhikigeestren pressed heyvertabity.erhd cormpeunge for
the treatnment of a tunour of 30the blood and i mune system
preferably BEEodiRg ta B inuantiaT can alsedie ce@biadeyith adé&ﬂ@wgugduartof
acute nyel oi ) oy 1.0, i LC
| eukaem a aﬁﬁf%ﬁaﬁﬁﬁgwﬁgnﬁgégﬁgf?@&ﬁéﬂ?ggﬁfgﬁﬁggwﬁﬁgﬂ@?éﬁyﬁég%RQEé
conpounds ofgramgafion oudey-presamgosteps v hiagiksparuht ion opagbe padtectivenraylr
ot her &nown t herapeutic agents, including anticancer aqents. As used
here, the t &PRSISHAGIES agégﬁ{mg @P&t%%‘yﬁboéﬁ‘}gﬁgﬁrﬂo yiRet paterialnwp
2010/ 078905R ; - j i
cancer for T pAFSSaaLtl rLTry A ReRbRL ENES co o BELLAT e
treat nent debktiegs reorien iobg dide &ppificeehtade dedboben thiferapydarageaynits.
involve, in addition to the conpound of the invention, conventional
surgery or radiotherapy or chenot herapy. Such chenot herapy nmay

i ncl ude® one s f i ri f dree t ;
agent s (1) aE) IRafs udrss, 0L LD, SOhABR) HRReS an@ s (SRS prec
conbi - 10natpaved in trer oo, ofadosagedinits swelthiat algiencolaity comphisas a pre-

al’kyl ating agent.s (for ex | e cis-platin, carboplatin, . :

cycl ophosphé%ﬁ&g'?drﬁmﬁ?‘é@e%r{ﬁﬁ@m@tﬁ\% A SFAN Eglpé‘?%ﬁgtﬁyi qissolving
busul phan a i RPN ; i i : e kfi tes
otich ho 11 e FoRMRRAIA 3 aq R lTRIGRA) it SURBISHATR Pl eliale
ral titygexed, aregrépancexssing acynemixivealavilicnadiicle, Shyplreigng ean bhador-

gencti tabine); antitunour antibiotics (for exanple anthracyglines,
ke adr anyRBEdbUaRREHON BELR BETEPHRY 45 A TSRy O Veiip BpLERSers

i dar ubi ci n, JAd SIS, s CAd FOP¥EAp RN d1HBXy [HédYststary! ABSAAN Rl C
agents (for 20exanple vinca al kal oids, Iike vincristine;, vinblastine,

vi ndesi ne amblyaxystiellendsorbjtobgitiersobsrvalives flasaal additvassork@s)
t opoi sonerase_ inhibjtors (for eﬁangll £,S i‘goc%%ﬁhyl | ot ox'bns | i kt?\

et oposd'[cﬁe anf" P&HTBSs PERPCURELEN © f’“{rﬂg% BRGHET 0F $RACOELR. Qngther
canpt ot heci mriifidldl Sdeterefd AiEHd Id, REndideRise Kd aldsxanpl e
all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

25(ii)cytostatic agents, such as antioestrogens (for exanple
tanoxi fen, tQrenifene, raloxifene, . drol.oxjf.en nd i odoxyfene)
est rogen' r edsptBraatoul Byiie &S fof BralERpIeg=Rt 5o, f dipyed be
ant i andr ogensnhcapel st Mirfcrot&sd Uk S MHEStorinulEtidm ¢ih albb Ibet mraberdind
eypr otzeg one acetate), LHRH antago-
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.

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

35
stearylamine or phosphatidyicholines.



30 nists or LHRH agonists (for exanple goserelin, |euprorelin and
buser el i nWO pHogedter ones (for exanpl e negestrol acet at R)T/ERI06HNBES e
inhibitors (for exanple as anastrozol epgletrozole, vorazole and
exenestane) and inhibitors of 5a-reductase, such as finasteride; WO
2010/ 078905PCT/ EP2009/ 008756 - 36 - (Hi)agents which inhibit cancer
cell invasion (for exanple netallo- proteinase inhibitors, |ike

mar i mast at , Tdr&jcdampbbmtd&o’étmffounula Inarscbthel salts, solyatesaand physjologicaily

A T e S R e i e
factor recemRficnd iRpdigs ddrférsaxammbe tﬁénsor%g | Bg@b&&@a& 'a*?@@»sw

trastuzumab [HerceptinTM and the anti erbbl cet uxi mab
[ C225] f armiedyThe camgbends ean miicbe cospletyio aoiuide botyawaasﬂameted s

and s ine/thr aoni ne. ki nase (Fhlb itors, for_ exanple |n]h| bi - b rs of
the epi der miNCGEaRERt FARRES. S0 PoVRIeEs s ERRssLARHnY pyirgidsre.
sine ki nase pz‘ﬁé&h 'ébé@lﬂ/ﬁ}erSp'éiphy?cﬁoxyr]propylmethacry!amidoPhenol polyhydroxy-
N-(3-chloro-4-fl uor ophenyl) - nor I nopr opoxy)

qui nazol i n- £tayispartamsfdophenbl Omm%wenel\d»(itm petyh@n]ﬁl |Shba’§VtU)ed5bV bi s
2-meth t hox I 4- |_ot.i b 15Q51-77

6= acr yl am oS IRRBAR: 4T CoPeps ey SRSt Bk podeiea 1% class

pr opoxid qui Qﬁlﬁkﬁdégrédétﬁlbﬁﬁalﬁrﬁbrs]@ﬁ%h are bbﬂéb%ﬁﬁbﬁevmﬁldarﬂr@ﬁéd of the

pl atel et -derived growth factor |y and for exanple inhibitors of

the Eepat %ye@agegx&amﬁdtﬁameﬁtafw Ie%affwdﬁ pphadtiaragi gmL EPSitfEmEeanros EC h
Factor % for8obBrbBY by Gl 8 bR bl BRfHERIERY. NRIERE, Bl iP5 or

anti body beiekgsyras, [;ﬁs:mtahaa {ate9 BAEWIGSSIIBKER oraintdIasathil sietlesed
in published international pat gﬂgt appl i cati ons WO 97/@2%96 WO

97/ 30085, WSOPPHYIYSETAydraas!®s/ 13354) and 25conpounds that work by
ot her mechani sns (for exanple linom de, inhibi- tors of integrin av83
function and angiostatin); (vi) vessel -damagi ng agents, such as
conbr et ast atFarAvhcenticslfopaunatsnsdiagaptriedr transaéenslaidneiniitrafish&an

appl i cations WD 99/02166, 30WD 00/ 40529, WD 00/ 41669, WO 01/92224, WD
02/ 04434 andavsinpieigrecsas indgpendgnt plastess ferrranded closs catasbvih

t hose which o) a

2503, o antt?%%giﬂ%rﬁﬁ ggtﬁe retcgg%ﬁt Wﬂ?gﬁgte?%ﬁgl@wg %m}%é’ag{ér@t?ehlséa%

i ncl udi ng, foar delkangd éonatmarmasfw$)yf|0mtopbpf@@§rmrdes@hbabém yanérggenes,
such as aberr ant FBggggor aberrant BRCA

2010/ 078905 REHNE jroaeeuisal R@?Garch 3(6) 318 (1986).

Pharmaceutical compounds adapted for topical administration can be for-

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

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



or BRCA2, GDEPT (gene-directed enzynme pro-drug therapy) approaches,
such as t Ny32010978995 cyt osi ne deam nase, thym di ne ki naseCOEP2009/008756
baeterial nitroreductase enzyne, and apgroaches for increasing

patient tolerance to chenotherapy or radiotherapy, such as multi-drug

resi stance gene therapy; and (ix)imunotherapy approaches, including,
for exanple, ex-vivo and in-vivo approaches for increasing the
i nmunogeni ciFthamfacpatitaﬂrfbrmuhaftjuns adhpted feutdpical dppliosticecta ie eviet h

cyt oki nes, h as interleukin 2 interleukin 1Q 4 or

o anul ooyt e HALRE SHEGEOLDBAY TS %@%ﬁt\feﬂagfeg@%rﬁﬁs disgplveacauspaRded
decr easing Tn GdUitaBREESHier IR Néhag?&gea%mct ed i mune cells,
such as cytoki ne-transfect’e en r|t|c appr oaches using

cytokifgetransfect ed tunour cell lines, and approaches using
anti-i ioty c anti odi es,. The ne nt.s from Tabl e bel ow are
o oLy L 800 ST L ATELS Lo Tabl & febebo: 2
formula I.  clablhaks Eoﬁﬂ@é@?b@ﬂi%ﬂ fhouyiphagaspham de Busul fan

| f osf ami de Mel phal an Hexarmet hyl mel ar ni ne Thi ot epa Chl or oanbuci |
Dacar bazi ne Car musti ne Lonustine Procarbazine Altretam ne

Est ramust | n %H#tg%lgefrgh |§§$ gapﬁped %tr rrgé%élogfn%fn?st;;?%?lzc%not% de

Senmusti ne
10 adminlstered in the form of suppositories or enemas.

‘f;f.‘mmﬁ\‘

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle

15 size, for example, in the range 20-500 microns, which is administered in
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

20 _
water or oil.

Pharmaceutical formulations adapted for administration by inhalation
(" encompass finely particulate dusts or mists, which can be generated by
25 various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.

Pharmaceutical formulations adapted for vaginal administration can be
30 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



Oxal i platin Spiroplatin Carboxyphthal atopi ati num Tetrapl atin

O i pl ati \VQ Eﬁﬁ%?sélﬂ-’r n Carbopl atin ZD- 0473 (Anor VED) LobRpl/BE30p9/008756
(Aetema) Satraplatin (Johnson Matthey) 3BBR- 3464 (Hof frnann-La Roche)
SM 11355 (Sumitonp) AP-5280 (Access) WO 5 10 15 20 25 30 35

2010/ 078905PCT/ EP2009/ 008756 - 38 Antinetabolites Azacyti di neTonudex
CGencti t abi neTri metrexat e Capecit abi neDeoxycof or nycin _

5- Fl uor our adiquElUE @&ndbioTeafienus sterilesuanapsians, which may comprise sus-

2 O ool AR RA S B BB R
(Bi oenvi si orngle-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.
10

kY

It goes without saying that, in addition to the above particularly mentioned

e

constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
15 formulations which are suitable for oral administration may comprise fla-

vours,

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
20 animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ulti-
mately determined by the treating doctor or vet. However, an effective
() amount of a compound according to the invention for the treatment of neo-
: 25 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
30 weighing 70 kg is usually between 70 and 700 mg, where this amount can
be administered as a single dose per day or usually in a series of part-
doses (such as, for example, two, three, four, five or six) per day, so that
the total daily dose is the same. An effective amount of a salt or solvate or
of a physiologically functional derivative thereof can be determined as the

35
fraction of the effective amount of the compound according to the invention
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Epi rubi ci nExat ecan nesyl ate (Daiichi) EtoposideQui named (ChentGenex)
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(CPT-11) Di f | onot ecan ( Beauf our- 7-Ethyl-10-1psen)

hydr oxycanptR$¥i5ec Itifrae assynred Hegt siopat @@%ﬁﬁiﬂ"@aﬁﬁlﬁﬂblﬁﬁ% thespeatmen)

Dexrazoxanet oT ck & Co) Pi xantrone
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(Chong Kun Dang (Exel i xi s) KW 2170 (Kyowa Hakko) BBR-3576
(Novuspharrna) Antitunmour antibiotics Dactinonycin (Actinomycin

Amonaf, de D) [AEoiRNenien sthertsre relateadpiraedigamenhepmapsina s ieast one

compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereocisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

10 The invention also relates to a set (kit) consisting of separate packs of
= (a) an effective amount of a compound of the formula | and/or pharma-
ceutically usable salts, tautomers and stereoisomers thereof, includ-
ing mixtures thereof in all ratios,
15 and

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

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

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

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

25 solved or lyophilised form.

USE

The present compounds are suitable as pharmaceutical active ingredients
30 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,
35 age-induced macular degeneration and the like} and inflammation (psoria-

sis, rheumatoid arthritis and the like).
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mula | 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 monocytic leukaemia, lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas

and breast carcinoma.

Aiso 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 acceptable
salts and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
scope of the present invention. Examples of such inflammatory diseases
include rheumatoid arthritis, psoriasis, contact dermatitis, delayed hyper-
sensitivity reaction and the like.

Also encompassed is the use of the compounds of the formula | and/or
physiologically acceptable salts and solvates thereof for the preparation of
a medicament for the treatment or prevention of a tyrosine kinase-induced
disease or a tyrosine kinase-induced condition in a mammal, in which to
this method a therapeutically effective amount of a compound according to
the invention is administered to a sick mammal in need of such treatment.
The therapeutic amount varies according to the specific disease and can

be determined by the person skilled in the art without undue effort.
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Lilly) Vinflunine (Fabre) Auristatin PE (Tei koku Hornone) BMS 247550
(BVS) BNVS 1876relBMShvBMFDrl 8REXHORIDEsSES Tiax oBE @hipdURdetdtg8 Yor-
(Pharmaiar) ZD 6126 (AstraZeneca) PEG Paclitaxel (Enzon) AZ10992
(Asahi ) | DNiBdled qridierariasiciedipaliraecantable sads codalvalps erepbidiithen B

(NF) ona PSR RRlkal et o A iR SRR oRRbE R B -

Formest an Exeirksitian. At anest an ( Bi oMedi ci nes) YM 511 ( Yamanouchi)
Thym dyl ate syntha Penetrexed (Eli Lilly) inhibitors ZD 9331 (BTQ
Nol at rexed M&HheAaYr ibstratientol Breyesyisy 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
10 delayed hypersensitivity reaction, as well as the treatment or prevention of

- bone pathologies from the group osteosarcoma, osteoarthritis and rickets,

e

likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions” refers to
15 pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly pariicipate 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 celis, pathologi-
20 cal neovascularisation that promotes the growth of solid tumours, ocuiar
neovascularisation (diabetic retincpathy, age-induced macular degenera-
tion and the like} and inflammation (psoriasis, rheumatoid arthritis and the

é """ tike).
25

The compounds of the formula | can be administered to patients for the

treatment of cancer, in particular fast-growing tumours.

30 The invention thus relates to the use of compounds of the formula |, and
pharmaceutically usable salts, tautomers 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.



Trabectedin (PharmaMar) d ufosfam de (Baxter International) Al bumn +
32P (I sot %%gtgfﬁﬁgﬁ%ns) Thymect aci n (NewBi otics) Edot rela(ET/éPZOOWOGMSG
(Novai tis) W©Mafosfam de (Baxter |ntern&tli-onal) Apazi quone (Spectrum
Phar maceuti cal s) 06-benzyl guani ne (Paligent Farnesyl transferas

Argl abin (NuOncol ogy Labs; Tipifarnib (Johnson & inhibitorslonafarnib
(Scheri ng- Pl ough Johnson) BAY-43-9006 (Bayer)Perillyl al cohol (DOR

Bi oPharma) Punp inhibitors CBT-1 (CBA Pharma) Tanqui dar (Xenova)

B Loadar drcerrere’ PR heate of LRPR0Rs BL S I b FpBiAma 4o
- Hi st one acetfitally asatilesalig tanturbersars $tBledsdtbefaibedtofalncheling

Pf i Pi val oyl t hyl butyrate SAHA (Aton Pharnma) (Titan)
(Scherj 1. p: Tetigadneeel n @ e aue)

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.

10 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 freatment of a disease

15 where the disease is a solid tumour.

The solid tumour is preferably selected from the group of tumours of the

fung, of the squamous epithelium, of the bladder, of the stomach, of the

kidneys, of head and neck, of the oesophagus, of the cervix, of the thyroid,
20 of the intestine, of the liver, of the brain, of the prostate, of the urogenital

tract, of the lymphatic system, of the stemach and/or of the larynx.

() The solid tumour is furthermore preferably selected from the group lung
25 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
30 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



Met al | opr ot ei nase i nhi bitors Ri bonucl eosi de reductase inhibi- tors
Neoyast at wratienTsa@Ml - 3 ( Col | aGenex) Labor at ori es) BVS-8A522109/008756
(Celltech) Marimastat (British Biotechkh-Tezacitabine (Aventis)

Gl liummaltolate (Titan)Di dox (Ml eculés for Health Triapin (Vion)
TNF- al pha agoni sts / anta- gonists Virulizin (Lorus Therapeutic:
Revi m d (Cel gene) CDC-394 (Cel gene) Endothelin-A receptor

ant agoni st s afhigsestbano e sdiRint WMhahcel asrane wembdsebiaRing the can-
(AstraZeneca) Retinoic acid receptor agonists Fenretinide (Johnson
&Al i tretinoi®f(Li gand) Johnson) LGD 1550 (Iigand) | munonodul at ord
I nt erf eronDexosone therapy (Anosys Oncophage (Antigenics)Pentrix
(Australian Cancer GW (Progenics) Technol ogy)

P

5

10

15

20

25

30

35

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/antinecoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nifrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracit and
tegafur, raltifrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, daciinomycin and mithramycin) ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etopcside and teniposide, amsacrine,
topotecan, irinotecan and camptothecin) and cell-differentiating agents (for
example all-trans-retinoic acid, 13-cis-retinoic acid and fenretinide);

(i) cytostatic agents, such as antioestrogens (for example tamoxifen,
toremifene, raloxifene, droloxifene and iodoxyfene), oestrogen receptor
downregulators (for example fulvestrant), antiandrogens (for example bi-
calutamide, flutamide, nilutamide and cyproterone acetate), LHRH antago-
nists or LHRH agenists (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 Sa-reductase, such as finasteride;
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(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 [Herceptin™] and the anti-
erbbl antibody cetuximab [C225]), farnesyl transferase inhibitors, tyrosine
kinase inhibitors and serine/threonine kinase inhibitors, for example inhibi-

10 tors of the epidermal growth factor family (for example EGFR family tyro-

sine kinase inhibitors, such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-

f.wm?

(3-morphoelinopropoxy) quinazolin-4-amine (gefitinio, AZD1839), N-(3-
ethynylphenyl)-6,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,

15 OSI-774) and 6-acrylamido-N-(3-chloro-4-fluorophenyl)-7-(3-morpholino-
propoxy)quinazolin-4-amine (Cl 1033) ), for example inhibitors of the
platelet-derived growth factor family and for example inhibitors of the
hepatocyte growth factor family;

(v)antiangiogenic agents, such as those which inhibit the effects of vascu-

20 lar endothelial growth factor, (for example the anti-vascular endothelial cell
growth factor antibody bevacizumab [AvastinTM], compounds such as
those disclosed in published international patent applications

Yy WO 97/22596, WO 97/30035, WO 97/32856 and WO 98/13354) and
e 25 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 99/021686,
30 WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WO 02/08213;
(vii) antisense therapies, for example those which are directed to the
targets listed above, such as ISIS 2503, an anti-Ras antisense;
(viii)  gene therapy approaches, including, for example, approaches for
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1

35
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(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
10 4 or granulocyte-macrophage colony stimulating factor, approaches for
S decreasing T-cell anergy, approaches using transfected immune cells,
o such as cytokine-transfected dendritic cells, approaches using cytokine-
transfected tumour cell lines, and approaches using anti-idiotypic anti-
15 bodies.
The medicaments from Table 1 below are preferably, but not exclusively,
combined with the compounds of the formula |.
20
Table 1.
Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
lfosfamide Altretamine
Melphalan Estramustine phosphate
i Hexamethyimelamine Mechloroethamine
25 Thiotepa Streptozocin
Chloroambucil Temozolomide
Dacarbazine Semustine
Carmustine
Platinum agents | Cisplatin Carboplatin
30 Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatopiatinum  Satraplatin (Johnson
Tetraplatin Matthey)
Ormiplatin BBR-3464
Iproplatin (Hoffrnann-La Roche)
SM-11355 (Sumitomo)
35 AP-5280 (Access)
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-1-TM 601 (PNA ~ WO 2010/ 07 fslmnaatfz&)og/ 008756 Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-La Roche
. Idatrexate Ethynylcytidine (Taiho )
Topoisomerase | Amsacrine Rubitecan (SuperGen)
g inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
15 7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-802 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
20 BBR-3576 (Novuspharrna)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D} Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
{ Deoxyrubicin Oxantrazole
- 25 Valrubicin Losoxantrone
Daunorubicin (Daunomycin) Bleomycin sulfate (Blenoxar
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
30 Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxorubici Pharmaceuticals)
Mitoxantron (Novantron)
Antimitotic agents |Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
35 Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell Therapeutics)
Vincristine IDN 5109 (Bayer)
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STA Medica)

Mivobulin (Warner-Lambert) ER 86526 (Eisai)

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)

Combretastatin A4 (BMS)
Ischomohalichondrin-B
(PharmaMar)

ZD 6126 (AstraZeneca)
PEG-Paclitaxel (Enzon)
AZ10892 (Asahi)
IDN-5108 (Indena)

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

Taxoprexin (Protarga) CA-4 (OXIiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan

Thymidylate synthg Pemetrexed (Eli Lilty)

inhibitors

ZD-9331 (BTG)

Nolatrexed (Eximias)
CoFactor™ (BioKeys)

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide (Baxter
[nternational)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotreotid (Novattis)

Mafosfamide (Baxter
International)

Apaziquone (Spectrum
Pharmaceuticals)
06-benzylguanine (Paligent

Farnesyl transferag
inhibitors

Arglabin (NuOncology Labs) Tipifarnib (Johnson &
lonafarnib (Schering-Plough Johnson)

BAY-43-9006 (Bayer)

Perillyl alcohol (DOR
BioPharma)

Pump inhibitors

CBT-1 (CBA Pharma)
Tariquidar (Xenova)

MS-209 (Schering AG)

Zosuquidar trihydrochloride
(Eli Lilly)
Biricodar dicitrate (Vertex)
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MS-275 (Schering AG)

7 bacddlifpinet @fizene pr onPivaloyldiyocstan) butyrate

(Titan)
Depsipeptide (Fujisawa)

Metalloproteinase
inhibitors
Ribonucleoside
reductase inhibi-
tors

Neovastat (Aeterna
Laboratories)

Marimastat (British Biotech)
Gallium maltolate (Titan)
Triapin (Vion)

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

TNF-alpha
agonists / anta-
gonists

Virulizin (Lorus Therapeutics
CDC-394 (Celgene)

Revimid (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)

Immunomodulators

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

Dexosome therapy (Anosys
Pentrix {(Australian Cancer
Technology)

JSF-154 (Tragen)

Cancer vaccine (Intercell)
Norelin (Biostar)

BLP-25 (Biomira)

MGV (Progenics)

I3-Alethin (Dovetail)
CLL-Thera (Vasogen)

(GemVax)

Hormonal and Oestrogens Prednisone

antihormonal Conjugated oestrogens Methylprednisolone

agents Ethynyloestradiol Prednisolone
Chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone capro. Goserelin
Medroxyprogestercne l_euporelin
Testosterone Bicalutamide
Testosterone propionate Flutamide
Fiuoxymesterone Octreotide
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Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)

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

(Theratechnologies) Lutetium-Texaphyrin
Motexafin-Gadolinium (Pharmacyclics)
10 (Pharmacyclics) Hypericin
Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
( inhibitors Leflunomide(Sugen/Phar- CEP- 701 (Cephalon)
macia) CEP-751 (Cephalon)
ZDI839 (AstraZeneca) MLN518 (Millenium)
Erlotinib (Oncogene Science PKC412 (Novartis)
15 Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SUB668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
20 PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 {ImClone)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
Various agents SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,
- Sanofi-Synthelabo) BioCryst)
S 25 Tocladesine (cyclic AMP  Ranpirnase (ribonuclease
agonist, Ribapharm} stimulant, Alfacell)
Alvocidib (CDK inhibitor, Galarubicin (RNA synthesis
Aventis) inhibitor, Dong-A)
CV-247 (COX-2 inhibitor, [vy Tirapazamine
Medical) (reducing agent, SRI
P54 (COX-2 inhibitor, International)
30 Phytopharm) N-Acetylcysteine (reducing
CapCell™ (CYP450 stimula agent, Zambon)
Bavarian Nordic) R-Flurbiprofen (NF-kappaB
GCS-100 (gal3 antagonist, inhibitor, Encore)
GlycoGenesys) 3CPA (NF-kappaB inhibitor,
G17DT immunogen (gastrin Active Biotech)
35 inhibitor, Aphton) Seocalcitol (vitamin D
Efaproxiral (oxygenator, receptor agonist, Leo)

Allos Therapeultics) 131--TM-601 (DNA
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P|-88 (heparanase inhibitor, antagonist, TransMolecular

Progen)
Tesmilifen (histamine

Eftornithin (ODC inhibitor,
ILEX Oncology)

antagonist, YM BioSciences Minodronic acid

Histamine (histamine H2
receptor agonist, Maxim)

(osteoclast inhibitor,
Yamanouchi)

Tiazofurin (IMPDH inhibitor, indisulam (p53 stimulant,

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)

Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33 antibos
Wryeth Ayerst)

PG2 (haematopoiesis
promoter, Pharmagenesis)

CP-461 (PDE-V inhibitor, Ce Immunol™ (triclosan

Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1

(plasminogen activator
inhibitor, Wilex)

PBI-1402 (PMN stimulant,
ProMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)

mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)

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

SRL-172 (T-cell stimulant, S promoter, Pola)

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

CHS-828 (cytotoxic agent,
Leo)
Trans-retinic acid

PT-100 (growth factor agoni (differentiator, NIH)

Point Therapeutics)
Midostaurin (PKC inhibitor,
Novartis)

MX6 (apoptosis promoter,
MAXIA)
Apomine {apoptosis promot

Bryostatin-1 (PKC stimulant ILEX Oncology)

GPC Biotech)

Urocidin (apoptosis promots

CDA-II (apoptosis promoter, Bioniche)

Everlife)

SDX-101 (apoptosis
promoter, Salmedix)
Ceflatonin (apoptosis
promoter, ChemGenex)

Ro-31-7453 (apoptosis
promoter, La Roche)
Brostallicin (apoptosis
promoter, Pharmacia)

Alkylating agents

Cyclophosphamide
Busulfan
lfosfamide

Lomustin
Procarbazin
Altretamin
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Temozolomid

Dacarbazine Semustin
5 Carmustine
Platinum agents | Cisplatin Carboplatin
Oxaliplatin ZD-0473 (AnorMED)
Spiroplatin Lobaplatin (Aetema)
Carboxyphthalatoplatinum  Satraplatin (Johnson
Tetraplatin Matthey)
10 Ormiplatin BBR-3464 (Hoffrnann-La
lproplatin Roche)
£ SM-11355 (Sumitomo)
AP-5280 (Access)
Antimetabolites Azacytidine Tomudex
15 Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
8-Thioguanine Decitabine (SuperGen)
20 Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine Irofulven (MGl Pharrna)
Methotrexate DMDC (Hoffmann-L.a Roche
|datrexate Ethynyleytidine (Taiho )
@ Topoisomerase  |Amsacrine Rubitecan (SuperGen)
25 inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinctecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- fpsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
30 Dexrazoxanet (TopoTarget) J-107088 (Merck & Co)
Pixantrone (Novuspharrna) BNP-1350 (BioNumerik)
Rebeccamycin analogue  CKD-602 (Chong Kun Dang
(Exelixis) KW-2170 (Kyowa Hakko)
BBR-3576 (Novuspharrna)
35 Antitumour Dactinomyecin (Actinomycin Amonafide
antibiotics D) Azonafide

Doxorubicin (Adriarnycin)

Anthrapyrazole
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Antimitotic agents

Paclitaxel SB 408075

Docetaxel (GlaxoSmithKline)
Colchicine E7010 (Abbott)

Vinblastine PG-TXL (Cell Therapeutics)
Vincristine IDN 5109 (Bayer)
Vinorelbine A 106972 (Abbott)
Vindesine A 204197 (Abbott)

Dolastatin 10 (NCH) LU 223651 (BASF)
Rhizoxin (Fujisawa) D 24851 (ASTA Medica)
Mivobulin (Warner-Lambert) ER-86526 (Eisai)
Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) (PharmaMar)

Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 800607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly}  IDN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
Auristatin PE (Teikoku NeuroPharma)

Hormone) Azaepothilon B (BMS)
BMS 247550 (BMS) BNP- 7787 (BioNumerik)
BMS 184476 (BMS) CA-4-prodrug (OXIGENE)
BMS 188797 (BMS) Dolastatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (OXIGENE)

Aromatase Aminoglutethimide Exemestan

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

Thymidylate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)

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

DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter

Glufosfamide (Baxter International)
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pimtriNatiamaly on)
Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)
Edotrectid (Novartis)

An Apariguone §§patisum

Pharmaceuticals)
08-benzylguanine (Paligent

5
Farnesyl transferas{ Arglabin (NuOncology Labs) Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-8006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
10 Tariquidar (Xenova) (Eli Lilly)
B MS-209 (Schering AG) Biricodar dicitrate (Vertex)
Y
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethy! butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
15
Metalloproteinase |Neovastat (Aeterna CMT -3 (CollaGenex)
inhibitors Laboratories) BMS-275291 (Celitech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Gallium maltolate (Titan)  Didox (Molecules for Heaith
inhibitors Triapin (Vion)
20 TNF-alpha Virulizin (Lorus Therapeutics Revimid (Celgene)
agonists/antagon- | CDC-394 (Celgene)
ists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
£ receptor ZD-4054 (AstraZeneca)
25 antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
30 Immunomodulatorg Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
35 JRX-2 (Immuno-Rx) BLP-25 (Biomira)

PEP-005 (Peplin Biotech)
Synchrovax vaccines (CTL

[mmuno)

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

Ethynyloestradiol
Chlorotrianisene
Idenestrol

Hydroxyprogesterone capro:

Medroxyprogesterone
Testostercne
Testosterone propionate
Fluoxymesterone
Methyltestosterone
Diethylstilbestrol
Megestrol

Tamoxifen

Toremofin
Dexamethasone

rednisote
Methylprednisoione
Prednisolone
Aminoglutethimide
Leuprolide
Goserelin
Leuporelin
Bicalutamide
Fiutamide
Octreotide
Nilutamide
Mitotan
P-04 (Novogen)
2-Methoxyoestradiol
(EntreMed)
Arzoxifen (Eli Lilly)

20

Photodynamic
agents

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

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

25

30

Tyrosine kinase
inhibitors

Imatinib (Novartis)
Leflunomide
(Sugen/Pharmacia)
ZDI839 (AstraZeneca)

Erlotinib (Oncogene Science PKC412 (Novartis)

Canertjnib (Pfizer)
Squalamine (Genaera)
S5U5416 (Pharmacia)
SUB668 (Pharmacia)
ZD4190 (AstraZeneca)
ZDB474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)
GW2016 (GlaxoSmithKline)
EKB-509 (Wyeth)
EKB-569 (Wyeth)

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

Phenaxodiol O
Trastuzumab (Genentech)
C225 (ImClone)

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

35

Various agents

SR-27897 (CCK-A inhibitor,
Sanofi-Synthelabo)

BCX-1777 {(PNP inhibitor,
BicCryst)
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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
(gastrin inhibitor, Aphton)

Therapeutics)

Progen)

Tesmilifen (histamine
antagonist, YM
BioSciences)

Histamine (histamine H2
receptor agonist, Maxim)

Ribapharm)

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

Pathways)

Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1

(plasminogen activator
inhibitor, Wilex)

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

TLK-286 {(glutathione-S

Y Poclasgeding ¢cyidiib WIMBNS) Ranpirnase (ribonuclease

stimulant, Alfacell)
Galarubicin (RNA synthesis
inhibitor, Dong-A)
Tirapazamine

(reducing agent, SRI
tnternational)
N-Acetylcysteine

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

3CPA (NF-kappaB inhibitor,
Active Biotech)

Seocalcitol (vitamin D

Efaproxiral (oxygenator, Alic receptor agonist, Leo)

131-I-TM-601 (DNA

PI-88 (heparanase inhibitor, antagonist, TransMolecular

Eflornithin (ODC inhibitor, IL|
Oncology)

Minodronic acid

(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,

Tiazofurin (IMPDH inhibitor, Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab (CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis

Exisulind (PDE-V inhibitor, ( promoter, Pharmagenesis)

Immunol™ (triclosan

CP-461 (PDE-V inhibitor, Ce 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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CDA-II (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 (apoptosis Brostallicin (apoptosis
promoter, Salmedix) promoter, Pharmacia)
Ceflatonin (apoptosis

promoter, ChemGenex)

10

7,

A combined treatment of this type can be achieved with the aid of simulta-
15 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
20
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, Dhanabat et
al., Cancer Res. 59:189-197; Xin et al., ./ Biol. Chem. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev. Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vitro 18:538- 549).

25

30

Measurement of Met kinase activity

According to the manufacturer's data (Met, active, Upstate, catalogue No.
35 \ .
14-526), Met kinase is expressed for the purposes of protein production in

insect cells (Sf21; 8. frugiperda) and subsequent affinity-chromatographic
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(Pharmaci a) </BERIE 1hARE SBAEINSEEN prehiflifd nlcdBdd agsmesal., VabeBriMAecu-

(Novartis) PKI166 (Novartis)
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 (32P—ATP, 33P—ATP). In the

10 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 fluo-
rescence polarisation (FP) technologies can be used as assay methods

15 (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

20 using a second peroxidase-conjugated antibody (Ross et al., 2002, Bio-
chem. J.).

Flashplate method (Met kinase)

» 25 The test plates used are 96-well FIashpIateR 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

30 absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 ul of a 80 mM EDTA solution. After incubation for a
further 30 min at room temperature, the supernatants are filtered off with
suction, and the wells are washed three times with 200 pl of 0.9% NaC]

35 solution each time. The measurement of the bound radioactivity is carried
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i nhi bi tor, rﬁ/ﬁ/ MEEf cal) P54 (COX-2 inhibitor, Phytopharnm CapCellTM
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i nhi bitor, CE Pat hways)
Kinase reaction conditions per well:

10 30 pl of assay buffer
10 pi of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 uCi of **P-ATP)
90 pl of Met kinase/substrate mixture in assay buffer;

15 (10 ng of enzyme/well, 50 ng of pAGLT/well)

Solutions used:
- Assay buffer:

50 mM HEPES
20 3 mM magnesium chloride
3 UM sodium orthovanadate
3 mM manganese(ll) chioride
1 mM dithicthreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

25
- Stop solution:

60 mM Titriplex Il (EDTA)

- BpATP: Perkin-Elmer;
30 - Met kinase: Upstate, Cat. No. 14-526, Stock 1 pg/10 pl; spec.
activity 954 U/mg;
- Poly-Ala-Giu-Lys-Tyr, 6 : 2 : 5: 1 : Sigma Cat. No. P1152

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

amples, "conventional work-up" means: water is added if necessary, the



AG 2037 (GART inhibitor, Pfizer) WK-UK1 (plasm nogen activator
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he corrpoun%Péﬁﬁg Psln%%sbﬁeﬁé‘ Srel‘sg\lfl(raé] E;hgrrﬁical ionisation - mass spectrometry)
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15
HPLC method:

Flow rate: 2 mi/min

99:01 - 0:100 water + 0.1%(vol.) of TFA : acetonitrile + 0.1%(vol.) of TFA
0.0 to 0.2 min: 99:01

0.2 to 3.8 min: 99:01---> 0:100

3.81t04.2 min: 0:100

Column: Chromolith Performance RP18e; 100 mm long, internal diameter
3 mm, wavelength: 220 nm

20

25 Example 1

The preparation of 3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-5-

trifluoromethyl-3H-benzothiazol-2-one ("A1"} is carried out analogously to the

30 following scheme

35



ASSAYS 20 The compounds of the fornmula | described in the exanples
wer e t est egb byioloh®@oassays descri bed bel ow and wer e foung-t/privavesrse
ki nase inhibitory activity. O her assz_ag)? are known fromthe
literature and could readily be 25perfdéfned by the person skilled in
the art (see, for exanple, Dhanabal et al., Cancer Res. 59:189-197;
Xin et al., J BioL Chem 274:9116-9121; Sheu et al., Anticancer Res.
18: 4435-4441; Ausprunk et al ., i oL 38:237-248; G.unbrone et al.,

) \ﬁ
549). 30 : - Vi Ty =2 8% P N
"N-term nal 0s- t aggell” Kkasonbimant huyran picBtiein g n a brcul ovi rus
expression vector. 5The MeffAse activity ®an be measure§ usi ng vari ous
avai | abl e neasureneng.systens. In the scintillation prbximty method
(Sorg®t al., J. of bnol ecul ar Screeni ng, 2002, 7, 11-19), the
flashpl ate nmet hod DR bi ndi ng test, the raditi ve
phosphoryl ation ob a pr@kei n pept+-de—as—subst r abe _#4g _HAeasur ed
usi ng radi oactively |abel fed ATP (32P-ATP, 33P-ATP).lIn thE Pe—case
of the presence of an|inhibitQry conpound, a reduced radi o¥t®i ve
signal, or none at al], kanybeYdetected. Furthernore, honbgeneous
ti me-resol ved fl ygerskente-¥ ndfce energy transfer (HTR FRET) and
fluoregrence pol arisalion (FR), teBhhol ogi es can be used as assay
met hods 15(Sills et al., J. ofNBi onol ecul ar Screening, 2002,
191-214). Other non-gadi oacti vbh ELI sA assay net hods upeci fic
bhfospho ant i bodioes spho- ABs). The phospho antfi®bgdypsen yNQi nds t he
phosphoryl at ed “sU% Nghi s bi ndi ng can be detecged by
chem | um nescenceo20usi l_sgcond peroxi dase-conj ugat gd anti body

)
|1

)

(Ross et al., 2002, Bio- “%h P‘hwi' Fl ashpl at e net hod (JMet ki nase)
25The {est plates used are 96- Fl ashpl at eR mi croti t|MCpl ates from

Per ki n H,S0,
(\o
- N
i '/\0 o N
0 Nz N\/l - =
o> PPh./DIAD |
THE 0 N on
20 DIBALH
THF

25

30 Step 1.

Preparation of 3-(N-hydroxycarbamimidoyl)benzoic acid:

1382 g (10.0 mol) of potassium carbonate are added in portions with stirring
25 to a suspension, kept at 30°C, of 500 g (3.40 mol) of 3-cyanobenzoic acid in

8 | of methanol. 695 g (10.0 mol) of hydroxylammonium chloride are subse-

quently added in small portions at an internal temperature of 40 — 45°C. The



El mer (Cat. No. SMP200). The conponents of the kinase reaction

descri bed WeRUWOE98S pi petted into the assay plate. The MEKERIONHS7IHNnd
the substrate poly Ala-Q3 u-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated
for 3 hrs at roomtenperature with radi oactively |abelled 33P-ATP in
the presence and 30 absence of test substances in a total volune of
100 pl. The reaction is term nated using 150 pl of a 60 mM EDTA

sol uti on. Afreactiomouiate isrthénmeatddjatﬂrnerbcﬁﬂonﬂﬁ haiurg. OldTe tezghion aniniige

t he supernatants a iltered off with s ctlon and, t he wel | re.
washed threésteva%%rafﬁ?fiwmopr e fesiiusisdiesoluesh bl WaiesRReRdfieduSingh o

measur ement P [

Toa01 0vao0srr) ESBsRaY BdiRaRGcH! The b?&&nfeegﬂ& s fitered off with
measur 5|S ng i rssictionemasiidpiib uvete Nxfd dﬁed kin maﬁhmre’i—}(N Hyheoxycatbanaimidoyl)-
used i thelnhlbltor free kinase reaction,_ Jhi

5appr oxi mat «Qe;p i afid as rlﬁ?@(?%@ %r 1%&@&"3@ cal zero
val ue used is staurosporin in a final concentratl on of 0.1 nmM The

i nhibitory values (1C50) are determ ned using the RSl_MTS pr ogram

Ki nase reactdtgep conditions per well: 1030 | of assay buffer 10 pl of
substance to be tested in assay buffer with 10% of DMSO 10 pl of ATP
(final concdtrepatatiom df 3(8-owmtidyl-102 35oxHdiadl-3B@behEd)c afldpl of Met

ki naselsubstrate mixture in assay buffer; 15(10 ng of enzyne/well, 50
ng of pAGLT/Awelixtyresof 614 gr(S.4fsed) of %@%@ydmmemanﬁmuml}lﬁnmcmm\ﬂ

Efors de 1. e 5 Beiepr Sremny e a2 § of agblitacacs Bering At um
hydroxi de) 28&mperature of 118°C for 14 hours. The reaction mixture is Cooied to 6°C

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

15 with suction and washed well with water. The residue is recrystallised from
ethanol/water: 3-(5-methyl-1,2 4-oxadiazol-3-yl)benzoic acid as colourless
crystals; m.p. 225° ; ESI 205 (M+H).

20 Step 3:

Preparation of methyl 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoate:

7.83 ml (147 mmol) of concentrated sulfuric acid are added to a suspension
of 30.0 g (147 mmol) of 3-(5-methyl-1,2,4-oxadiazol-3-yl)benzoic acid in
25 150 mi of methanol, and the mixture is heated at the boil for 18 hours. The
reaction mixture is cooled in an ice bath, water is added, the mixture is fil-
tered off with suction and washed well with water: methyl 3-(5-methyl-1,2,4-
oxadiazol-3-yl)benzoate as colourless crystals; m.p. 81°C, ESI 219 (M+H),
HPLC: Rt. = 2.65 min (method A).

30
Step 4:
Preparation of methyl 3-carbamimidoylbenzoate acetate:
35 150 ml of acetic acid, 150 ml of water and 50 g of water-moist Raney nickel

are added to a solution of 327 g (1.47 mol) of methyl 3-(5-methyi-1,2 4-



- Stop solution: 60 MM Titriplex 111 (EDTA) 33P-ATP: Perkin-El ner;
30- Met kiwa2®o/0T§98i ate, Cat. No. 14-526, Stock 1 pg/ 10P@I/EPZPEENSTS6
activity 954 U ng; -Poly-Ala-Gu-Lys-Twyl,.. 6 : 2 : 5 1. Sigma Cat.
No. P1152 WO 2010/ 078905PCT/ E P2009/ 008756 - 51 pH is adjusted, if
necessary, to values between 2 and 10, depending on the constitution
of the end product, the mxture is extracted with ethyl acetate or
di chl or onet hadjazohd-yhiresesaterie Iegfanathedpl, tane tbhegaixiwepdh agerdagenated

0! b oret oSO GNP SR B0 et b i
on silica gelitered BENERG ﬂﬁé’ﬁi'tra?&%té"ﬁa?{o'ﬂﬁbﬁaWﬁé r8sidue MeldikeR9 PR A tFUt%B

in C Mass spectronetry (M (electron inpact 1onisatio M+ 10F
(fast at om boethyt Gﬂfvembee{twm #heES@&I ted ditte reabfif syjthi suctiont Tbeu)'es(tu,ﬁei)&

APCI - M5 (at npspheric pres che oni sat.i on -
Spect r onet 1 eRNaNpeuB: S Aherean e 2catd® 3 splpHeso: 01
- 0:100 wat @frystafe: AVpVeP2% B8l 1AM+ ﬂrﬂmtm =e1 20Mnih%thod 297 TFA
00t002mr¥1 9%0 t03?8i§b(mp 01003I8Mo42Aqm
0: 100 Col um: Chronolith Performance RP18e 100 mm | ong, internal
di aneter 3 rém vvavel ength: 220 nm Exanple 1
tep 5
10

Preparation of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-2-yl]-

benzoate;

2.2 | of a freshly prepared 1.5 M sodium methoxide solution are added drop-
wise with stirring to a suspension of 259 g (1.09 mal) of 3-methoxycarbonyl-
15 benzamidinium acetate and 528 g (1.08 mol) of ({2-dimethylamino-1-
[dimethylimmoniomethyljvinylamino}methylene)dimethylammonium dihexa-
fluorophosphate ("aminoreductone precursor", prepared in accordance with
C. B. Dousson et al., Synthesis 2005, 1817) in 1 | of methanol. The reaction
20 mixture is then warmed to 60°C over the course of 40 min and kept at this
temperature for 30 min. The reaction mixture is then cooled to room tem-
perature, diluted with 10 | of dichloromethane and washed three times with
o | of water each time. The organic phase is dried over sodium sulfate and
é. o5 evaporated. The residue is recrystallised from ethyl acetate: methyl 3-[5-
(dimethylaminomethyleneamino)pyrimidin-2-yllbenzoate as beige crystals:

m.p. 146°C, ESI 285 (M+H), HPLC: Rt. = 2.03 min (method A).

Step 6:
30
Preparation of 3-(5-hydroxypyrimidin-2-yl)benzoic acid:

160 ml (2.88 mol) of concentrated sulfuric acid are added to a suspension of
103.5 g (364 mmol) of methyl 3-[5-(dimethylaminomethyleneamino)pyrimidin-
2-yllbenzoate in 1.3 | of water, and the mixture is heated at the boil for

35 4 hours. The reaction mixture is cooled to room temperature, diluted with

water and filtered off with suction. The residue is washed with water and



The preparation of

3- {345- ( 2wwmrq@botdons 4- yl et hoxy) pyri m di n- 2-yl | benzy11- S5pCT/EP2009/008756
trifluoromethyl-3H benzothi azol -2-one_EzAl ") is carried out

anal ogously to the 30fol |l owi ng schene WO

2010/ 078905PCT/ EP2009/ 008756 - 53 - reaction mxture is then heated
at the boil for 15 hours. The reaction mxture is evaporated in
vacuo, the rcf?i%'ddblQ(alcao%—354#\93ﬂﬂ(WWi;{«f@diﬁQ-ﬂyﬁbr\%@idﬂaéid @ Browas3dYetals;
aqueous hydrochloric acid. The precipitate forned is filtered off
with 5Ssucti &A.P- 83D WESh 2041 (M HInHPLG: &Y. 2. {Qanis:(method A).

3- (N- hydr oxycar bam m doyl )- benzoic acid as colourless crystals; mp.
208; ESI 181 (MtH). Step 2: Preparation of

3- (5- et hyl ‘ngteé’fl‘ oxadi azol - 3-yCbenzoic acid: 10 A m xture of 614 g
(3.41 5ml) of 3-(N hydroxycar bam mi doyl ) benzoic acid, 756 ml (8.0
mol ) of aCetPr@péfﬁlﬁb@kréf%eﬁﬂ%%ﬂhy@f'o%?ﬁhﬁdiﬁ@—ﬂ%l?éﬁﬂb%?é:?d at a

tenperature of 118C for 14 hours.” The feaction xture is cooled to

6C and filt e2ed meif(848inthoB Wt thienyl cherideesicdaddddtd akaspasionm o2 88,004
water, filtered off 15 with suction and washed well with water. The

resi due i s r(@€6yamal)iaf Se@-hydsaxerviiangin-dad)eenzoic acid in 1.4 | of methanol,

3-(5- hyl - - ' |- 3 i ' I | |.S;
m b, o EGMOE e T Sael SR B leh 2o tantq L o) BribRy®
3- (5- met hyl <chidide ax@difet @ héurg Chdnioat £0 mil {838 Mmol 47 tHivw| chidride are
egoncentrated sulfuric acid are added to a suspension of 30.0 (147
ol ) of 3- tBenaddgH- After aagikadiition) the-reeplion mlﬂue&wtirsedz@ﬁ%%mof
t hanol . : AP . '
Feaction’ moa e InEsHREidPaRads Appbpteddy o Voflimd b 2800F 200 WA in

m xture is hacuer €de aidcipitdth forméd tnfileardd wisded dried in vaduo: \wadtdyt 3-(5-
met hyl4g3- (5-net hyl -1, 2, 4-_oxadi azol - 3-yChenzoate as col ourl ess

crystal’s; miydreaeyripginghbanagate g8 ipp\enishicrystals; g5pn? 1O-EhdtHod! 231
; [ . = i, I b : 35150
Step 4. Pr eqm@g)&?@fggj Fﬂﬁg%}js%]ﬁ%ﬁ@&@ﬁpy enzoate acetate

m of acetic aci wat er g of water-noi st Raney
ni ckel are added to a solution of 327 g (1.47 nol) of nethyl
3-(5-nmethyl -1, 2, 4-

Step 8:

20 Preparation of methyl 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yi]benzoate:

A solution, kept under nitrogen, of 10.1 g (44 mmol) of methyl 3-(5-hydroxy-

pyrimidin-2-yl)benzoate, 17.3 g (66 mmol) of triphenylphosphine and 5.8 ml
(48.4 mmol) of 2-morpholin-4-ylethanol in 100 ml of THF is cooled in an ice

ﬁM‘i
;

25 bath, and 12.95 ml (66 mmol) of diisopropyl azodicarboxylate are slowly
added dropwise with stirring. After stirring at room temperature for 2 hours,
the reaction mixture is evaporated in vacuo. The residue is taken up in
100 mi of dichloromethane and 100 ml of water. The organic phase is dried

30 over sodium sulfate and evaporated. The residue is recrystallised from iso-
propanol: methyl 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJbenzoate as
beige crystals; m.p. 89-91°; ESI 344 (M-+H); HPLC: 2.06 min (method A).

Step 9:
35 P

Preparation of {3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJphenylimethanol;



WO 2010/ 078905PCT/ EP2009/ 008756 - 54 - oxadi azol - 3-yQbenzoate in 3 |
of met han®lO 20aee78Pdse m xture i s hydrogenated at room t AGIEERROWNESENKRd
at.nospheric pressure for 18 hours. Theggatalyst is filtered off, and
the filtrate is evaporated. The residue is taken up in tert-butyl
5net hyl ether, heated to the boil and filtered off with suction. The
residue is dried in vacuo: 3-nethoxycarbonyl benzam di ni um acetate as
col ourl ess dlsﬁsmlad)fsa 1 poll2idR’ of cﬁsbblltX/Qallqmﬂrﬁi)m HyelriGe iIR(THEate 40dad n
(et hod A). 0 Pre rat n. of I .

345- (di net h)‘f‘lr 'ﬁ%r\“éﬁh%réﬂ L foéewﬁogﬁ@n%fo%@@z-%mm@a
a freshly pg 59V k H | of
arop-wi so Wt e e Eh%"Lﬂsp By RS Rk 30 ml o
3- net hoxycaﬂhrﬂ?]ﬂﬁerjtﬁbemxmm thiasibemnastetent at rand E28peratureGr ﬁn!rio)Jr of

({ 2- diSmet hmﬁl ﬁ%’% . | e added

[ di met hyl i "Bhet Ay AIUReS SgHERYS APIMPNLR ChlarEeRAlulRbATE AY

di hexaf | uor epbAsRBAYRe (i %oéﬂbﬁé’téqg%éé%efﬂ%r%@lﬁfﬁmth eu@ﬂ&?éﬁ@%&s‘ﬁed a

accordance wth usson et al Synt hesi s 2005, In 11 of
met hanol . Thrmm@cﬂfﬂm&&@rﬂmdmmm@m@:hahenTImfth(tle tsodma@tjow*esoduhm

f 40 t 1 fo
SOt on m pulbfe 406 e ROy dbe s SRR R Tt dodid i et 1 10
I f diCchl f h
{i me. The Siﬁ?éﬁgﬁg%@@i {OBRLAORBII-UTREY byAlid A 2 pasiREnyiRC

25evapor at ednetiiago @%V@ltﬂw ceystalerysn. dl01- 362 B 16t (MHERIG R =

et hyl 3-[5- é.gl met W?mt hyl eneam no) pyri m di n-2-yl | benzoate as
bei ge crystal ESI 285 (M+tH), HPLC. Rt. = 2.03 mn
(method A). Step 6 30 Preparati on of

3- (5- hydroxypyri m din-2-yl)benzoic acid: 160 ml (2.88 nol) of
conf:;amtalg at eCStsprOu Prrepavatidn af ¢-2dae@-¢romnsetbpphehpiipyoimili i85 5lexy|-364
no of rmet

345- (di nmet h)ﬂt%\‘ﬁrﬁgmﬂ)ﬁéwga?ﬁmﬁﬂd@rl m di n2-yl ] benzoate in 1.3 | of

water, and t tu heat ed the b for T

reaction ni >§{]mr| g}ﬁg ﬁ&h degre eldetﬁ'pkggi”twem”m th{gg[gv@frﬁoﬁﬁﬁ'l%m 4-

and filtere &h%yyggnmwlz hemﬁn{e@ﬁéweahétwaaﬁhagréﬂostémr%t&rmaﬁﬂ

WD 2010/ 078905P 2009/ 00 56 :

20 temperature for 30 min. The thlonyl chloride was distilled off, co-evaporated

3 times with toluene and reacted further directly without further purification:
4-{2-[2-(3-chloromethylphenyl)pyrimidin-5-yloxylethyl}morpholine hydro-
chloride; pale-yellow crystals, m.p. 183-184°, HPLC: Rt. = 2.18 min {method

A)

Step 11:

Preparation of 3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-y!jbenzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one ("A1"):

* A suspension of 89 mg (0.405 mmol) of 5-triflucromethyl-3H-benzothiazol-2-
one, 150 mg (0.405 mmol) of 4-{2-[2-(3-chloromethylphenyl)pyrimidin-5-yI-
oxylethylmorpholine hydrochloride and 286 mg (2.02 mmol) of potassium

25 carbonate in 8 ml of acetonitrile are stirred at 70°C for 5 days. 30 mi of water

are added to the reaction mixture, with a precipitate slowly forming. The pre-

cipitate is filtered off with suction, washed with water and dried.



dried in vacuo: 3-(5-hydroxypyrimdin-2-yl)benzoic acid as browni sh
crystal s; We p0102983095' ; ESI 217 (MtH); HPLC. Rt. = 2. 1IBCTEPRO(MeIshsd
A). 5Step 7: Preparation of nethyl _57 -

3- (5- hydroxypyrim di n-2-yl)benzoate: 32.7 m (445 mol) of thionyl
chloride are added to a suspension of 88.0 g (366 mml) of

3- (5-hydroxypyri mdi n-2-yl)benzoic acid in 1.4 | of nethanol, 10and

t he m xtur e Rredhet=8l: at7 §a€EH),oRt. 2 hFAmain @tethbd (376 nmol ) of thi onyl
chloride and, after 2 hours, a further 10 m (138 nmmol) of thionyl
chl ori de ar etk N¥HR HfifebHZADNME Oeded 1D [R0di]1t8.64 (5,120, Beetsi dhl)n 2RudeJ i=s

stirred at rs. olhe re [ On . m re,Js._e t t

vo: une of a%g’t{lgggz?#?ﬁynfﬁgc%oqH}rﬁgédp&eéliqbl)(%%@e(d!far:n%gpﬁ@iffﬂ?éfe@:
of f and dri i FCAD | - 0, i e - n e
s br Guni Sh o you Al e e oAy A SISO ERS L B Ay eler DR
m n (et hod (M), 45t 8738, EBF@-@,p%iﬂhtZ-‘%ﬁl(YBf sugemipposed, 4H).

345- (2- nor phol i n-4-yl et hoxy) pyri m di n-2-yl ] benzoate: A solution, kept
under nitrogen, of 10.1 g (44 mmol) of nmethyl 3-(5-hydroxy-

Do m “(4s. 2 bID A SmboudP e R aRpbUIGD  of e 1

cooled in an ice 25bath, and 12.95 m (66 mmol) of diisopropyl

azodi cldr boxy are slowy added dropwi se with stirring. After
ST rring ot o BBl e P RGP M Kia2t e Ble. |

vapor at ed i Th jdue is taken up in 100 m of

§i»-“'ch| or onet h%ﬁgaﬁﬁzofgasﬁ?aﬂ ter. The organic phase is dried
30over sodium sul fate and evaporated. The residue is recrystallised
fromiso- propanol: nethyl

315- (2-nor phol i n-4-y ¥ pyrimdin-2-yl Thenzoate as bei ge
crystalss; mp. 89-9%4 ( Mt ;Ogg’LQ .06 min (nethod A). WO
2010/ 078905PCT/ EPZB097008¥560 - 6’1 1 nN’én a 1 Msolution of

di i sobut yl al um ni um hydri de 4 are adéledodropwi se with stirring
to a solution, kept under ogen, of 9.5 g (27.5 mol) of nethyl
3-[5-(2-norphol i n-4-yl et hox yrimdin-2-yl]benzoate in 180 m of
5THE. After the m xture has been stirred at roomtenperature for 1
hour, 100 mEYf 4834ktHaRed= a@demins (raathodiAdn chl ori de sol ution are

added ogy opwi;se. The (ﬁ;eci pitate fornmed is filtered off with suction
and washed aPhiMbe (S MHznE3MAPds) @ [ERMd obR(h &, 8B%e(st TH) &2 i s

dried over diy urg gul f.at vaper ated. resi j
fecrystalli S0t fr IHRPTANG, LRI RS T.ad (2481908 21), 7 41
(d,J=77,1H),7.26 (dd, J= 1.9, 8.4, 1H), 5.31 (s, 2H), 4.30 (t, J = 5.6,
2H), 3.63 — 3.50 (m, 4H), 2.73 (t, J = 5.6, 2H), 2.49 (m, superimposed,

25 4H).

.

6-Acetyl-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-3H-

benzothiazol-2-one ("A3")

30 Q
S
/k -3
N0 N:J/O\/\Q

ESI: 505 (M+H); Rt. = 2.70 min (method A);

35



10i sopr opanol / et her:

{345- (2- nYQHYPOTBEIAS y| et hoxy) pyri m di n- 2-yl ] phenyl | - nmeREGRBH002{€08756
yellow crystals; mp. 101-102"; ESI 31gg(M-H); HPLC. Rt. = 1.67 mn
(method A). 15Step 10: Preparation of

4-{2-[2-(3-chl oronet hyl phenyft pyri m di n-5-yl oxy}- ethyl}norpholine
hydrochloride: 6 ml of thionyl chloride are added to 1 g (3.17 mmol)
of {345- (2- nbr Nk {(FOUMHA, NSy r [ppindi 11-20 (b,] e 8)68 (sehNBI36 and
the mxture is, stjor 201 r or 30,mgnp.,Th i onyl
chl ori de vva§dd1] s‘t“7l i@)ﬁﬁ?@g} é&a‘%@g}’gtdg%?q({*n{%%va'%&tyghgn%rﬁnd
react ed furthes (g th gkt _ u-ifi GRUAEHm 3. =
4-{242-(3-chlor (()mé'?ﬁg’l %ﬁg\g% ?g);ﬁ fﬁ?&%n@q - slqg)gf] @h@%ﬁgr%hg’i']ne

hydr ochl ori de2, %d),él-(g'ém dw C2ystial s, mp. 183-184, HPLC. Rt. = 2.18
mn (n%t hod A) 25 Step 11: Preparation of

3-{345- (2- nor phol i n- 4-yl et hoxy) pyri m di n-2-yl ] benzy1} - 5-

30trifluoro - 3H benzot hi azol - 2-one, ("Al "): A suspensi on 89 ny
(0. 405 mol )@m%(%-ﬁw Fbﬁﬂf%b@xséW%f?&%@nﬂi@f@w@%ﬂwso%@%

(0. 405 Mol W& athiarol-2- A DA

4-1243- ( 3-chicorgthiazol2.pne (A3 & i di n-5-y1 oxyl et hyl | mor phol i ne

hydr ochl ori de and 286 ng (2.02 of potassium carbonate in 8 n
of acetlonitrile are stirred r 5nays. 30 nl of water 35are
added to the reaction m xg , W ecipitate slowly form ng. The
re- cipitate is filtered of uctign, 7 ed with water and
ried. WD 2010/ 078905P€& 009/ 008756 - - Rroduct: ESI: 517
(MtH); Rt. = 2.72 mn od A); 1H NWR (500 MHz,\DVSO-d6) 6 [ppm
8.64 (s, 2H), 8.2& ), 8.22 (d, J = 7.8, 1H), N.96 (d, J = 8.2,

J =82 Q\>

O

&S )
1H), 7.69 (s, 1H), 7]56 (d,
15

5-Bromo-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-ylJbenzyl}-3H-

20 benzothiazol-2-one ("A4")

O K@A« L
} 25

ESI: 527/529 (M+H), Rt. = 2.79 min (method A):

'H NMR (500 MHz, DMSO-dg) & [ppm] 10.05 (b, 1H), 8.70 (s, 2H), 8.24
(d, J=6.3,2H), 7.69 (d, J = 8.4, 1H), 7.59 (d, J = 1.8, 1H), 7.49-7.55 (m,

30 1H), 7.45 (d, J=7.6, 1H), 7.40 (dd, J= 1.9, 8.4, 1H), 5.32 (s, 2H), 4.57
(b, 2H), 2.99-3.99 (m, 10H).
Preparation of 3-{3-[5-(3-dimethylaminopropoxy)pyrimidin-2-yi]benzyl}-5-
35

trifluoromethyl-3H-benzothiazol-2-one ("A5"):



1H), 7.49(t, J=7.7, 1H), 7.42 (d, J = 7.6, 1H), 5.40(s, 2H), 4.30
(t, J Sve) 2@bip78985 61 -3.53 (m 4H), 2.73 (t, J 5. GRCREN20092004%56
(m superinposed, 4H) The follow ng coggounds are obt ai ned

anal ogousl y:

5- Chl or 0- 3- {345- ( 2- nor phol i n- 4-yl et hoxy) pyri m di n- 2-yl ] benzy1} - 3Hbenz
ot hi azol - 2-one ("A2") ESI: 483 (MtH); Rt. = 2.65 mn (nethod A);
201H NWR (500 MHz, DVBO-d6) 6 [pprr] 8.65 (s, 3H), 8.25 (s, 1H), 8.22
(d, J =7.9 1 $=(fd g O A~4ONdd, J = 4.8, 10.3,
2H), 7.41 (dF & H),, U a2 =19 84 1H), 5.31 (s,
2H), 4.30 (t, = 5.8, 2H), 3‘50(m 4H), 2.73 (t, J = 5.6,
2H), 2.49 (m superl nposed, 2%

6- Acet yl - 3- { 345- (2 nor phol i n- 4- %I et hoxy) pyri m di n-2-yl i benzyl1} - 3Hbenz
ot hi aZol - 2-one ("A3") 30F Y=0

N N-”j’o\/\/N\
F K@/"‘\\ I

N

10 A suspension of 114 mg (0.52 mmol) of 5-trifluoromethyl-3H-benzothiazol-

2-one, 150 mg (0.52 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-

N
k3

yllphenylimethanol and 261 mg (0.78 mmol) of polymer-bound triphenyl-
phosphine (3mmol/g) is shaken at room temperature for 30 min. 178 mg
(0.78 mmol) of di-tert-butyl azodicarboxylate are added to the suspension,
15 and, after the mixture has been stirred at room temperature for 24 h, 50 mg
{0.15 mmol) of polymer-bound triphenylphosphine (3mmol/g) and 35 mg
(0.15 mmol) of di-tert-butyl azodicarboxylate are again present and shaken
at room temperature for 2 h. The reaction mixture is filtered, the filtrate is
20 evaporated to dryness, and the residue is purified by means of preparative
HPLC. The product is in the form of the trifluoroacetate; ESI: 482 (M+H);

Rt. = 2.81 min (method A);

"H NMR (500 MHz, DMSO-dg) 5 [ppm] 9.43 (s, 1H), 8.64 (s, 2H), 8.27 (s,

o5  1H), 8.23(d,J=7.7,1H),7.97 (d, J= 8.2, 1H), 7.69 (s, 1H), 7.56 (d, J =
8.2, 1H), 7.50 (t, J= 7.7, 1H), 7.45 (d, J = 7.7, 1H), 5.40 (s, 2H), 4.27 t, J =
6.0, 2H), 3.24 (s, 2H), 2.83 (d, J = 3.4, 6H), 2.22 — 2.10 (m, 2H).

30 The following compounds are obtained analogously
3-{3-[5-(1-Methylpiperidin-4-yimethoxy)pyrimidin-2-ylJbenzyl}-5-trifluoro-

methyl-3H-benzothiazol-2-one ("A8")
35



35 ESI: 505 (MrH); Rt. = 2.70 min (nethod A); WO

2010/ 0789088CH ofF8ME9/ 008756 - 58 1H NVR (500 MHz, Dlvsopg@)Ep;OOb}aﬁﬁ-,Ig]
10.20 (b, 1H), 8.68 (s, 2H), 8.36 (d, b L 1H), 8.23 (d, J =
2H), 7.93 (dd, J = 1.8, 8.6, 1H), 7.542"7.35 (m 3H), 5.34 (s, 2H)
4.57 (s, 2H), 3.0-4.1 (m 10H), 3.01 (g, J =57.2, 2H), 1..07 (t, J =
7.2, 3H).

3-{315- (2- Mor phol i n-4-y| et hoxy) pyri m di n-2-yl ] benzy1ll- 6-propi onyl- 3Ho
enzot hi azol - 2- one ("A3a")
5- Br onp- 3- 1315- ( 2- mor i.B-4-yl et hoxy) pyr -2- yI]benzyl} 3H20ben
zot hi azol - 2-one ( EBFO 527/ &gg@g = 2.79 min (method
A); 1H NWR (500 8.70 (s, 2H),

8.24 (d, J-632 ) 41H) 759(d J =18, 1H),
7.49-755 (m 301H), 7.45 (d 7.6, 7.40 (dd, J= 1.9, 8.4,

1H), 5.32 (s, 2H), 4.57 (b, 2 299399(m 10H) .

Preparati on 34 3-di net hyl am nopr opox r|md|n2Abenz 1}-5-
35t Pi fl uoroﬁ%h%ﬁgéﬁ*ﬂ@n%t’ﬁﬁa%v)m@(@ﬁ%@o y) > i
2010/ 078905R 0. A su enS| on of 114

(0. 52 ol ), &1 BT £504 BT ARIRORaia inerilch A2 2o d) ot (59D (s 2
mmol ) of {31bh= r I nol
and 2610 1 (0. 18 M) ot Boly e e 1 ey P i e (Yt e )

i s shaken at(t.rbom T.ethheratditck va &oth 6.401(88 2y, 4.0578, Jres D, QIH)

@h -tert but)ﬂ&ﬁ}%gdl caﬁnggH)aLZ 3$ﬂd$d97t(% Hll? ft_}%p%gnm on6 3H) 143
—1.27 (m, 2H).

15
3-{3-[5-(1-tert-Butoxycarbonylpiperidin-4-ylmethoxy)pyrimid in-2-yi]-

benzyl}-5-triflucromethyl-3H-benzothiazol-2-one ("A7")

20 F;ﬁzﬁo . fj,o\/[j“ J\Ok

F N

ESI: 545 (M — tert-butyl + H); Rt. = 3.95 min {method A).

-
e
i

25

Preparation of 3—{3-[5—(piperidin~4—yimethoxy)pyrimidin-2—y!]benzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one ("A8")

30

35



and, after the m xture has been stirred at roomtenperature for 24 h,
50 ng (0. Y HHB0J8%F pol yner - bound tri phenyl phosphi ne (HBAEBPI0B0087E
35 ng (0.15 nmol) of di-tert-butyl azodkycarboxyl ate are again present
and shaken at roomtenperature for 2 h. The reaction mxture is
filtered, the filtrate is 20evaporated to dryness, and the residue is
purified by nmeans of preparative HPLC. The product is in the form of

the trifluoroacetate; ESI: 489 (M+H); .1=2.81 mn (nmethod A); 1H
NVR (500 MHz, 16 6 Wﬂ 9 4 8.64 (s, 2H), 8.27 (s,
1H), 823(d; J-82 1H), 7.69 (s, 1H), 7.56
(d, J = 8. 50(t JI : 745(d, J =7.7, 1H), 5.40
(s, 2H, 4 27 (t 3 4 (s 2H), 2.83 (d, J= 3.4, 6H),
2.22 -_2.10 (m 2H) The foI | owi ng conpounds are obtai ned

anal ogbusly
3-1315- (1- Met hyl pi peri di n-4-yl net ho y)pyrlmdln 2-yl ] benzyl |l -5-triflu
or onet hyl - 3H benzot hi azol - E%PAG NH

2010/ 078905PCT/ EP2009/ N N . =2.92 mn
(rmethod A); 1H NWR (500 ] E[IDPITI] 862(s 2H), 8.28
(s, 1H), 8.22 (d, 10J= 7.8, 1H) d, J= 8.2, 1H, 7.69(s, 1H),
7.55 (1% J=8.2, 1H), 7.48

424 mg (0.64 mmol) of 3-{3-[5-(1-tert-butoxycarbonylpiperidin-4-yl-
methoxy)pyrimidin-2-yllbenzyl}-5-trifluoromethyl-3H-benzothiazol-2-one is

24y
il
Xz

dissolved in 20 mli of dioxane, and 6 ml of 4N HC! in dioxane are added.
The mixture is stirred at room temperature for 24 h. A viscous precipitate
15 forms in the process, which is filtered off with suction and stirred with iso-

propanol.
ESI: 501 (M+H); Rt. = 2.87 min (method A);
"H NMR (500 MHz, DMSO-dg) 3 [ppm] 8.92 (s, 1H), 8.65 (d, J = 15.2, 3H),
20 8.26 (s, 1H), 8.22 (d, J=7.8, 1H), 7.96 (d, J = 8.2, 1H), 7.67 (s, 1H), 7.56
d,J=8.2,1H),750 ¢, J=7.7,1H),7.43(d, J=7.7, 1H), 5.39 (s, 2H), 4.09
(d, J=6.4, 2H), 3.30 (d, J = 12.5, 2H), 2.90 (d, J = 10.8, 2H), 2.12 (s, 1H),
1.93 (d, J=12.3, 2H), 1.52 (d, J = 10.4, 2H).
25
Preparation of 3-[3-(5-bromopyrimidin-2-yl\benzyl]-5-triftuoromethyl-3H-
benzothiazol-2-one ("A9a"):

30

35



(t, 3 =7.7, 1H, 7.42 (d, J= 7.6, 1H), 5.40 (s, 2H), 4.05 (d, J =
6.0, 2H), WOBMOP®Y = 11.2, 2H), 2.21 (s, 3H), 1.97 (SPCTEH200%008656
(d, J = 9.6, 3H), 1.43 -1.27 (m 2H). _}5.
3-
be

{34541 t ert - But oxycar bonyl pi peri di n-4-yl met hoxy) pyri m di n-2-y1] -
enzyl}-5-trifluoronet hyl 3H benzot hi azol - 2-one ("A7") ES!: 545 (M
- tert-butyl + H; Rt. 3.95 mn (nethod A). Preparation of
3-{3[5-(pi peridi -ylrnethoxm)pyrlnggsh;ﬂ 2 yI]be | - 5-
trifluor om%}-ﬁ@%enzot hl%“fo - 2- one (A8
20101078905 Yoarsai~6], 10 424 rrg (0 64| 1) of

3-{345-(1-tert-butoxypeaarbonyl pi péeri di n-4-yl -

nmet hoxy) pyri m di n-2-yl | benzyl }-5-trifl uoronet hyl - benzot i azol - 2- on
e is dissolved in 20 m of dioxane, and 6 m of 4N HCl in di oxane are
added.® The mixture is stirred at room tenperatterte flor 24 h. A viscous
precipitate 15forns |n the process, which is filtered off with
suction and stlrr i SO- proo' 501 (M+H); Rt. = 2.87
mn (method A) gh 00 Mz, FMSQ#eYy 6 [ppniF8y92 (s, 1H), 8.65
(d, J =15.2, 3 208 26 : 7.96 (d, J
= 8.2, 1H. 7.67 (s 6 (del =282 1H)), 7.50ngg\J= 7.7,

1H), 7.43 (d, J= 7. 5.39 (s,qefd), 4.09 (d, J="874'Br2H), 3.30
(d, J=012. 5 2H) , 2 90 (d =N10.8, 2H), 2.12 (s, 1H), 1.93 (d, J=
12.3, 2H), 1.52 (d, J= 10. H). 25 Preparation of

5}.3 (5-bromopyrimdin-2-yl)b zyl]-5-trif| uor onet hyl - 3Hbenzot hi azol -2
Lone ("A9a"): Br

Step a:

15 Preparation of [3-(5-bromopyrimidin-2-yl)phenyl]methanol:
750 mg (0.65 mmol) of tetrakis(triphenylphosphine)palladium are added to
a solution, kept under nitrogen, of 6.11 g (21.5 mmol) of 5-bromo-2-iodo-
pyrimidine, 3.91 g (25.7 mmol} of 3-(hydroxymethyl)benzeneboronic acid
and 9.11 g (42.9 mmol) of tripotassium phosphate trihydrate in 120 mi of
20 dioxane and 14 ml of water, and the mixture is stirred at 90°C for 18 hours.
The reaction mixture is cooled to room temperature, terf-butyl methyl ether
and water are added, and the mixture is filtered through kieselguhr. The
£ organic phase of the filtrate is separated off, dried over sodium sulfate and
25 evaporated. The residue is chromatographed on a silica-gel column with

dichloromethane/methanol as eluent; product: 2.49 g;

m.p. 114-117°; ESI: 265, 267 (M+H); HPLC: Rt. = 2.51 min (method A).

30 Step b:
Preparation of 5-bromo-2-(3-chloromethylphenyl)pyrimidine:

80 g (302 mmol) of [3-(5-bromopyrimidin-2-yl)phenyllmethanol are suspen-
ded in 300 mi of dichloromethane, and 33 ml (453 mmo!) of thionyl chloride

35 are slowly added with cooling. The reaction mixture is stirred at room tem-



30 Step a: 15Preparation of

[ 3- (5- br ovapysioaTsdon- 2- yl ) phenyl ] met hanol : 750 ng (0. 65panePI009608756
tetraki s(tri phenyl phosphi ne) pal | adi um_§fr3e_ added to a solution, kept
under nitrogen, of 6.11 g (21.5 mmol) 5- br ono- 2-i odopyri m di ne,
3.91 g (25.7 mmol ) of 3-(hydroxynethyl)benzeneboronic acid and 9. 11
9(42.9 mmol ) of tripotassi um phosphate trihydrate in 120 m of 20

di oxane and pktattire @dr 3Bt The saeént RediBlillddis®, dSevdpdraRY RtinfdGuitior 18
hours. The reaction m xture is cooled to roomtenperature, tert-butyl

met hyl et herfoligheadestiregdewidéaihylaitiethe mi xture is filtered through
ki esel guhr. The og ani c %hase of the filtrate is_separated off, dried
over sodi umPaRVEIY SAEIPE e oG- 448" THRLG BT dud TRdneninesthed d¥aphed
on a silica-gel colum wth dichl oronethane/ nmet hanol as el uent;
product: 2.49 g; mp. 114-117, ESI: 265, 267 (M+rH); HPLC. Rt. = 2.51
mn (et hodﬁé CSOSt ep b: Preparation of

5- br ono- 2- ( -CR| or onet hyl phenyl ) pyri m di ne: 80 g (302 mmol ) of

i chi or oot NAsR el B Rl 2 B R0 By

sl oW y addedenizbthiazgid-age: The reaction mxture is stirred at room
tem WO 2010/ 078905PCT/ EP2009/ 008756 - 63 - perature for 3 h. The
sol ventp i s di g4 156etmoll) of ZtifewapoetityedHbenrntkiawoit-B-one| Gshg and

i d wi i hyl : - | | . 146-148, HPLC:
B S8 D Bpon e yfiins 384
343- ( 5- bBOETgWSFGQﬂFnﬁ«\d!) 3t AR darBordtké Eﬁ_&gfﬁﬁb@d iaHEERT oF Pz @ha2- 0

ne: 101 56 nmol )" of 5-trifluoronet enzot hi azol - 2-one, 1.3

g (4.56 mmolsfiret @-ropententparatics for trbtamnd TN fopyri i swspension B g
e TR R e e

suspensi on irethanadgded dﬁ@dwvﬁéuo,@ﬂn%%ig& SRl HRLESRE I §gnedpf f
a

wi th suction, washed with nethanol  and dried’in vacuo, giving beige

crystals; HEEthg@ A)= 3.72 nin (nmethod A);
"H NMR (500 MHz, DMSO-de) & [ppm] 9.08 (s, 2H), 8.35 (s, 1H), 8.29 (d,
J=6.9, 1H), 7.98 (d, J = 8.2, 1H), 7.72 (s, 1H), 7.47-7.63 (m, 3H), 5.43 (s,

20 oy

Preparation of 3-(3-{5-[1-(2-pyrrolidin-1-ylethyl)-1H-pyrazol-4-yljpyrimidin-2-

v yitbenzyl)-5-trifluoromethyl-3H-benzothiazol-2-one ("A9")
- 25

Br
s N \;
Ff\/©:N>=O =N o _CN/\/
+ ’B 3
30 F ~~o =N
FF

. F%QS >
P/
"&o /
NZ N
35 b,{\ J
N
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1H NWVR (500 MHz, DMSO- c16) 6 [PPn1 9.08 (s, 2H), 8.35 (s, 1H, 8.29
(d, J = 6¥9Q200eH7899598 (d, J = 8.2, 1H), 7.72 (s, 1H), FCHEPZISHS(TH
3H), 5.43 (s, 202H). Preparation of - 64 -
3-(3-{541-(2-pyrrolidin-1-ylethyl)- 1H-pyrazo| 4-yli pyrl m di n- 2-

y1l} benzyO-5-tri fl uoronet hyl - 3H benzot hi azol - 2-one ("A9") WO

2010/ 078905PCT/ EP2009/ 008756 - 64 212 ng (1.0 mmol) of tripotassium
phosphate trihydrate and 28 ng (0.04 nmol) of

cept under 1 2030 '@W%gﬁ%“%&s@hﬁ% Sphtfe G4 BpfsiEmds °"
%rl( rln ilbn m%?)@lgrmdlﬁoﬁbh(tr[bhwmmﬂe)ﬁbhélﬁﬂﬁ%mbﬁd@br@a@@@d e 229

1- ( 2- p%r r ol iS@IWION, \Kept uydernitrogen, & 233 wgr(Qrdt leloﬂLOfS?J 9345 -bxansor ol an
2-y1l)

T stirred 40 BoRRERM e RRls Sin b B SRR TREp -2Re o R ©

10phosphi ne)pald mehslnof l(Rrpyerelitin- poreiy R4 f(UI4 bSLtctvhehPach A HidRa-
and the m xture is sti rred at 80C f gr 24ﬁho(urs in each cgse The

reaction ni RUPENTEYRi IHO¥RZRING IMmAP énl Ofe1x2'rdé{6?ﬁ’t§)xwmﬂ@t apd the aiiwt e,
d d d
ried and evgpojaliedy Jige gf&gq89{q%qga%h§;n@u¢ ﬁ%\@lbﬁ@gﬁﬁﬁwol ).

col um chromat ography on silica

ES1: 58D (MﬁWOSpHHs;paIEadT@anbr(dm”smeﬂ)a fLik‘HﬁdNWcéEé&hl\ﬂTlﬁe ENBGl6)
6 [ppnl 9.17 (s, g 1H, 8.43 (s, 1H) 8 38 (d, J=.7.0,
;LH) 8. 23(s, méwe '?3’9@9@ @18 2C gornz4 hpy rS in eagh(eases fije reaqtioymixtge ism

2 se (m SRl PRel mcdiyh ﬁ*%cétf?%é e s Parforgfd. Ty 20
(5m 12I—I) t h2|5|%:mqﬁapamdlml'o |92)1bur|f|ed by meSanszof Colunﬁnlchrorzatography on silica gel
yl <(at h(r)r’p%/) %yﬂé’rﬁ“%i&%‘zﬁ éﬁ@ﬁa}ngﬂ—l— b((anzgﬂlpago: n2 one ("Al 0"): WO
S LR, i 0 ) o e
cept under nrNERERAEUAE, SO 2OBRhER s S B 130, 84e28:
S5nor phol i n- 4+mt et&'a)écy)/pﬂyvmmd{)nsmy(ls] ez bB-(8H ez ot Ry, arzm {&-1He

d 35
et it a (A 7o e S 468, 2H)s 46 (fox afoP0RH- 37714 J = 6.1, 2H)

It pr 2ol o308, 55 ] hy2alTebtEgL ARSI B0 815100

bi s(tri phenyhpladdphi ne) pal | adi um chl oride is added a further tw ce
each tinme, and the mxture is stirred at 1080C for 24 hours in each
case. The reaction mxture is diluted with water, extracted with

et.hyl acetate, dried and evaporated. The crude product is purified by
Weans f pr é:b'ﬁpafati@@ -0 -yl sthb gyeazal-4 -y 3+{B45 (@ momphotine-

trifluor Oac%&BSXy)pynm[dm -2-yllbenzyl}-3H-benzothiazol-2-one ("A10"):

L

S
B >=0
30 ' \_Q | - N
N N=
A /Z
7 —_—_—— N/ !\{



15ES1: 529 (MrH): HPLC: 2.32 nin (nmethod A); 1H NVR (500 Mz,

DVSO- d5) evdpemlo7&e9> (b, 1H), 8.69 (s, 2H) 8.30 (s, 1F&T/E320%3/063956
J= 7.3, 1H), 8.14 (s, 1H), 7.88 (s, 1H) 64(d, J= 8.2, 1H), 7.57
(d, J =1.4, 1H, 7.55 - 7.45 (m J—ﬁbG‘, 8.2, 2H), 740(dd 1H),
5.34 20(s, 2H), 4.56 (s, 2H), 2.99-3.99 (m 10H) 3.84 (s, 3H).
Preparation of

3-{345- (4- rregénmggh %f ¥ o@é{égu%d;sﬂbe%pé@ 9@@6}3’%}3 a@B 9 mg

trifluoromnethyl enzot i az 2-one
2010/ 078905F(Q'IU’EPQ@ID]QDf)bﬁﬂﬁﬁhen)ﬂﬁhesphmé)!ﬁﬁtiaqnum clHldaBdegrd 2dden ity aof

St bonzot ni SRS ket o ShEtatet 174 mantl. T Mk ah g -brame- 843 g2
(4.4 mol) gho i.um g%ﬂ% Wﬁm@i% 9Y168n Ay TAReRhtiRapRes_bhe dnadisle

are 20&dded. 3
trans- N, N- dlmt(ﬁﬁiimnmlbvﬁﬂ -ﬁhﬁhalm}ﬂf-i- dih, ﬁéeﬂmmetta,dideﬁz -ciowhddrelam-4yl)f e

rane: N e ai TRERAZOSo Bl oh dsrisbetinkrianaine. Sa0 s poddraonregrat
copper (1) i aglicderorr® rsligdy nane. @hﬂqrhsrﬁ}%ffg%?trﬂhghggﬁogéﬁlﬁﬁfg%m%w

for 3 days. The reaction m xture is stirr
preci pi t at e Ghdoride iseadstedod furitiariwinecedaantimandnd hiee rre:studams steredrated in

Sl 72 net hod A b 513
(L mol S ot G EEDRnaE T hath FBsf Lot AP0 iy i 0 BRe china ey -
benzot hi azolex@=ete] wihsiisperdede] &lé@éﬁ@%@&p@ﬁd’t@(ﬂ |“I)S’hé“&%?d%dprbeuétqgc

and 35cool ed to roomterrperature 134
net hyl pi per £Ariied yomeays of preparatiye HPL&;t dr@smr@duphusspmm rm of the

trihydrate, t?rﬂﬁior%%cg%te
15 ESI: 529 (M+H); HPLC: 2.32 min {(method A);

"H NMR (500 MHz, DMSO-dg) & [opm] 9.95 (b, 1H), 8.89 (s, 2H), 8.30 (s,

TH), 8.22 (d, J = 7.3, 1H), 8.14 (s, 1H), 7.88 (s, 1H), 7.64 (d, J = 8.2, 1H),

7.57 (d, J=1.4, 1H), 7.55 - 7.45 (m, J = 1.8, 8.2, 2H), 7.40 (dd, 1H), 5.34
o0 (s, 2H), 4.56 (s, 2H), 2.99-3.99 (m, 10H), 3.84 (s, 3H).

Preparation of 3-{3-[5-(4-methylpiperazin-1-yl)pyrimidin-2-yllbenzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one ("A11"):

25

30

35



WO 2010/ 078905PCT/ EP2009/ 008756 - 67 - (0.08 mml) of

2- di cycl oNex9019#8889pHhi no- 2' , 6' - di met hoxybi phenyl and 18 pgr/gezo0200snss )
of . tris(benzylideneacet one)di pal | adi umgare subsequently added and
stirred at 100C under an argon atnosphere. 33 ng (0.08 mmol) of

2- di cycl ohexyl phosphi no-2', 6' - di net hoxybi phenyl and 5 18 ng (0.02
mol ) of tris(benzylideneacetone)di palladium are subse- quently again
added and stirred at 100C for a further 24 h san argon

at nosphere. \Vater to the reactioan%ii:ﬁg >FRich is then
extracted withrF etate and dedd. The Erude pro t is purified
by 10Oneans of preparat HPLC. The product fs int m of the
trifluoro- acetate. ESI: !E% (MFH); HPCC:. 2.53 nmin ( od A); 1H NWR
(500 MHz, DVMSO-c16) 6 [Pm 8.58 (s, 2H), 8.24 (s, 1H), S~%9 (d, 15J =
7.9, ™), 7.98 (d, J = 8. , 7.69 (s, 1H), 7.57 (d!“\?g?: 8.2, 1H),

7.46 (t, J =7.7, 1H), 7. 3§ J=7.7, 1H), 5,40 (s, , 3.3 and
2.5 (superinposed, 8H) 2.27 3H). 20Preparation of I

5- chl or 0- 343- (5- met hyl - 1, 2, 4-Bxadi azol - 3- widhenzyl | ]/o‘HN/

benzot hi azol -2-one ("Al 2") 30 step b: WO| HN

2010/ 078905PCT/ EP2009/ 008756 - 68 -

“’ L
LN~

F
F™>F

o s

15 Step a:
933 mg (2 mmol) of 3-[3-(5-bromopyrimidin-2-yl)benzyl]-5-trifluoromethyl-
3H-benzothiazol-2-one is suspended in 10 mi of dioxane, and 660 mg
(4.4 mmol) of sodium iodide and 19 mg (0.1 mmol) of copper(l) iodide are
20 added. 35 pi (0.22 mmol} of trans-N,N-dimethyl-1,2-cyclohexanediamine
were added, and the mixture is refluxed under argon for 48h. A further
35 yl (0.22 mmol) of trans-N,N-dimethyl-1,2-cyclohexanediamine and
19 mg (0.1 mmol) of copper(l) iodide are added, and the reaction mixture
é is refluxed for 3 days.
The reaction mixture is stirred into water, the precipitate is filtered off with

suction, and the residue is dried in vacuo.

ESI: 514 (M+H); HPLC: 3.72 min (method A).

30
Step b:
513 mg (1 mmol) of 3-[3-(5-iodopyrimidin-2-yl)benzyl]-5-triflucromethyl-3H-
benzothiazol-2-one is suspended in toluene, briefly heated to 100°C and
35 cooled to room temperature. 134 pl (1.2 mmol) of methylpiperazine,

297 mg (1.4 mmol) of potassium phosphate trihydrate, and 33 mg



Step a: 50.9 g (233 nmol) of nethyl

3- (5- met hWOo 2012/07890x adi azol - 3-yl ) benzoate are 5 di ssol ved/EpeoBO@®sMo6
of, THF, and 5.6 g (256 mml ) of Iithiugshorohydride are added in
portions with stirring at OC. The reaction mxture is stirred at room
tenperature for 20 h and subsequently adjusted to a pH of 7 using 1 N
HCl. The m xture is diluted with 500 M of water and extracted with
103 x 500 nt(Odi)‘B rehiedi) ofrM&behrhexyfﬁhespiminbim,ﬁddmmqanxyablphemdgr@re

hed th d ifi b | u t
S T1ca gel | a0 (B pnay Of wRihenzyioanta&ors dpadadiym S FirRT) o
oo ot utgﬁgtdﬁééﬁ el 100 eryhdgRiangh & %h%tt"%g'”
Q_Eosgg)r tﬁs t(E)lO:& mmcﬂ)eoi %dgafclamayiphoepﬂctilnettﬂﬁé,gr d?ﬁeﬂﬁgﬁyblp!irﬁlﬁ‘ﬂ beritkcloEvng e.
e CISSII‘I‘ea na a or e patcC
s stirred (69 b3 Bty 6 R aerayidEtedte Tm BB A Rrn B14 Aoy
acetate. %by n@?ragetrpgeéed had @t.rrea a@ﬂ@o@eafspé #i®ter R e anRIrgan Ct

is purified colum chromat ography on silica gel (PE/EA; 9:1),
gi vi ng whi t @tmogphetes Waiep is sddecEEt the2mC(|MIﬂ)txtu25 \@meb ixtheh

e e 0 s@ximernd Ui SuA BT abbefiebhanery e RERRfR T BaRledel®
30di azidl e anfledWBofMBrepardifieMPLL, %e%aeewm ftferta%aéf%értnf?&rai of

aceto- nitrile are stirred at 80C for of water are added
o the r eactadceiptai xt ure, which is then extract ed with MIBE, dried and
evaporated to dréness The crude product is purified by coI um

chr omat ogr aphy! 6RBMHHDaHEAC: Seahmisdmether it h ether, "giving "Al 2":

ESl: 358 = 3 95 thod A
2010/ 07800 PHINBL 58) By @%%&‘3 BAMEE? S8, 240080 0e§. 18 (Eppni
7.97 1 d 74kt

’ 7_(1? H)j = ;?%gttg) 79]8 .g%(d :736?35(5( ‘t'H)J7 57%1%%4% yi) l4b
2H) 2. 66 (it J3HY. 7,51 H) ep%r(at, on7ot 13t)(amsthpuaaemmmexswerpr OpyI

[S?e|(o5a0hlzgzlo@ 88%@2&3{%@(& 8!"’ 3-yl et hyl ) phenyl | carbamate ("A13"):

5-chl oro- 3-(3-nitrobenzyl) - 3H benzot hi azol - 2-one ["Al3a"; prepared
anal ogously to "Al2"; ESI: 321 (MtH); R. = 3.20 mn (rrethod A] are

di ssolyed i rPréB8rationadf Sltfiopnd-[Bygraesnit el wxdarazel-3-yl)benzyl]-3H-
benzothiazol-2-one ("A12")

(. o N=< step a: OH N-‘—‘(

25 ~ OJ\©/‘\‘~N'O —_— k@/“\w-o

step b:
30
cl H
(@r \@ o N’(
N, S r -
o 0 - o)

cl N = . N
35 \@ o N\< step ¢: H(j)\
S



hydr ogen at nosphere at roomtenperature using 2 g of palladi umon
30active ¥4IHUKOTSARR er- noist, 5% of Pd). After 24 h, thRCIZER24P3/487365
filtered off with suction, rinsed withggHE and evaporated, giVing

3- (3-am nobenzyl)-5- chl oro-3H benzot hi azol -2-one, ESI: 291 (MH);
HPLC. Rt. = 2.28 mn (nethod A). WD 2010/ 078905PCT/ EP2009/ 008756 -
70 Step b: 4.775 g ( 30 mmol ) of

3-(4-net hyl pi perazin-1-yl)propan-1-ol are dissolved in 20 m of

di oxane, 20 m of 4 N HCl in dioxane are added, and the m x- 5ture is
evapor at ed t3€8@ness. This residue is triturated in MIBE, filtered

o acet on; 1 085 QR g anam) F brey L hol e gLl G AR ETe
di ssol ved i nyidQlq Bfs@FRE SPIrHE 'aﬁgus;@!?ﬁe@%ggﬂﬁa)@mfﬁhﬁu ForhyEEde S

stirréd at room tenperature for'a e reaction’m xture.
is filtered aréfaddethn podiansnwitd Sivaisigest ORCL Thaaebotmbr miktareaisdstoraceat,

giving a white solid, . 248-250 (deconposgition)., Step c:. 15173 ny
(0.36 ol ) fe@%fﬁ(@%?ﬂ‘ﬁgé%r?&@m)a@- GBSl BBl oL D Agingng
198 ng (0.67 pmd iz i .

1-chl or of or ﬁat e a?' ﬁ%u@#éﬁggghwﬂeg \?ﬁ% ggb'lq'ﬂl]:?fxgar%r %@g%gflr?ﬁegémmml )

of DI PEA ar & x8868dnl dfrdichlesmsnétbanei Xhecenitined brgamit phases giet washedom

t emper& ure. 2050 f dichlorarnethane are added to the suspension,
wht on +s- subd ia ios aadintbMeR B Ehin ehr SRR P Sl CAIaF
evapor at ed. e [ Cf~d S purified by nmeans of preparative
HPLC. The pr%gc;ug?w%ﬁ’ ﬁgbll the formof the trifluoroacetate.
25ESl: 475 (MtH); HPLC. Rt. = 2.43 nmin (nmethod A); 1H NWR (500 MHz,
DMSO-d5) 6 [ppn] 69.61 (s, 1H), 9.48 - 8.86 (b, 1H), 7.74 (d, J =
8.4, 1H), 7.88nh¢d, J = 8.1, 1H), 7.34 (s, 2H), 7.23-7.30 (m 2H),
6.97 (i J = 7.5 11-1), 5.16 (s, 2H), 4.09 (m 2H), 2.45-3.50
(superi mposexig3 %0(53!1) mmolPdf Eog-ﬁiélhyl—j ,2,43@)@&ﬁamspi|%phenyl]methanol

3- (3-am nobenzyl)-5-chl oro-3 enzothi azol -2-one with ethyl formate
gi ves et hyl are dissolved in 150 mtl of toluene; heated to 35°C, and 4.91 mol

St e e S R
dropwise. The batch is stirred at 35°C for 1 h and at RT for 2 h. The baich
20 is stirred into ice-water. It is extracted three times with ethyl acetate. The
organic phase is dried and evaporated. The crude product is purified by
column chromatography on silica gel (PE/EA; 9:1), giving white crystals,

m.p. 64°, ESI: 254 (M+H).

AT
A
; 3

25

Step c:

A suspension of 100 mg (0.54 mmol) of 5-chloro-3H-benzothiazol-2-one,
153 mg (0.59 mmol) of 3-(3-bromomethylphenyl)-5-methyl-1,2,4-oxa-

30 diazole and 303 mg (2.16 mmol) of potassium carbonate in 20 ml of aceto-
nitrile are stirred at 80°C for 1 h. 30 ml of water are added to the reaction
mixture, which is then extracted with MTBE, dried and evaporated to dry-
ness. The crude product is purified by column chromatography on silica gel

35 and stirred with ether, giving "A12": ESI; 358 (M+H); Rt. = 3.25 min
(method A);



The foll owi ng compounds are obtai ned anal ogously to the procedures

gi ven aboweo 2000/0%8905 ESI: 550 (M+H); "Al 6": ESI: 561 gdwvkp2009/M8756
2010/ 078905PCT/ EP2009/ 008756 - 72 - Phagnecol ogi cal data Met kinase
inhibition (enzynme assay) Table 1 Conpound No. | C50 "AI" A |TA A
"A3a" A

EoF

10

15

20

25

30

35

"H NMR (500 MHz, DMSO-dg) & [ppm] 7.97 (s, 1H), 7.93 (d, J = 7.6, 1H),
7.75(d, J = 8.4, 1H), 7.57 (1, J = 7.6, 1H), 7.52 (m, 2H), 7.28 (dd, J = 2.0,
8.4, 1H), 5.33 (s, 2H), 2.66 (s, 3H).

Preparation of 3-(4-methylpiperazin-1-yDpropyl [3-(5-chloro-2-oxobenzo-
thiazol-3-ylmethyl)phenyllcarbamate ("A13"):

step a:

LT = e

N step b: H cr
K/N\/‘\/OH P'O .
Ne_~ O -Cl
H T step c:

Step a:

4.5 g (12.8 mol) of 5-chioro-3-(3-nitrobenzyl)-3H-benzothiazol-2-one
['A13a"; prepared analogously to "A12"; ESI: 321 (M+H); Rt. = 3.20 min
(method A)] are dissolved in 100 mi of THF and hydrogenated under a
hydrogen atmosphere at room temperature using 2 g of palladium on
active carbon (water-moist, 5% of Pd). After 24 h, the catalyst is filtered off
with suction, rinsed with THF and evaporated, giving 3-(3-aminobenzyl)-5-
chloro-3H-benzothiazol-2-one, ESI: 291 (M+H); HPLC: Rt. = 2.28 min
(method A).



A A A A A A"AI0" A"AII" A"AI2" A "AL3" A "A14" A | C50: 10
11. t Wa2(40/078905 PCT/EP2009/008756

nM -

10

15

20

25

30

35

-70 -

Step b:
4.775 g { 30 mmol) of 3-(4-methylpiperazin-1-yl)propan-1-ol are dissolved

in 20 mi of dioxane, 20 mi of 4 N HCI in dioxane are added, and the mix-
ture is evaporated to dryness. This residue is triturated in MTBE, filtered
off with suction and dried. This solid (6.7 g) is suspended in 50 m} of aceto-
nitrile, and 6 g (30 mmol) of trichloromethy choroformate, dissolved in

10 ml of acetonitrile, are added at 0°. The mixture is stirred at room tem-
perature for a further 48 h. The reaction mixture. is filtered off with suction,
washed with acetonitrile and dried, giving a white solid, m.p. 248-250°

(decomposition).

Step c:

173 mg (0.36 mmol) of 3-(3-aminobenzyl)-5-chloro-3H-benzothiazol-2-one
and 198 mg (0.67 mmol) of 3-(4-methylpiperazin-1-yl)propane 1-chloro-
formate are suspended in 3 ml of THF, and 253 gl (1.46 mmol) of DIPEA
are added. The reaction mixture is stirred overnight at room temperature.
50mi of dichloromethane are added to the suspension, which is subse-
quently washed with 10ml of 2N NaOH, dried and evaporated. The crude
product is purified by means of preparative HPLC. The product "A13" is in

the form of the trifluoroacetate.
ESI: 475 (M+H); HPLC: Rt. = 2.43 min (method A);

'H NMR (500 MHz, DMSO-dg) & [ppm] 8 9.61 (s, 1H), 9.48 — 8.86 (b, 1H),
7.74(d, J=8.4, 1H), 7.39 (d, d = 8.1, 1H), 7.34 (s, 2H), 7.23-7.30 (m, 2H),
6.97 (d, J = 7.5, 1H), 5.16 (s, 2H), 4.09 (m, 2H), 2.45-3.50 (superimposed,
13H), 1.81 (b, 2H).

Reaction of 3-(3-aminobenzyl)-5-chloro-3H-benzothiazol-2-one with ethyl
formate gives ethyl [3-(5-chloro-2-oxabenzothiazol-3-ylmethyl)phenyl]car-
bamate ("A14")



1 ktM- 10 RM = B 30>101. 1IM=C WD 2010/ 078905PCT/ EP2009/ 008756 - 73
The fol | owagoiexnasppses rel ate to nedi caments: Exanpl e ApCT/ApBod/H@Nss
vials A solution of 100 g of an acti vgﬂnﬂgredi ent of the fornula |
and 5 g of disodi um hydrogenphosphate in 3 | of bidistilled water is
adjusted to pH 6.5 10using 2 N hydrochloric acid, sterile filtered,
transferred into injection vials, |yophilised under sterile

condi tions and seal ed under sterile conditdons. Each injection vial

contains 5 ng of act i V&~ g edi eqt” ®B:_S8uppositories A
m xture of 20 g of an acting edi of tlhe formula | with 100 g
of soya lecithin and 1400™~g-0 Sc%aga ter 9s melted, poured into

nmoul ds and 20al |l owed to cool. Each suppository contains 20 ng of
active ingredient. Exanple C. Solution A solution is prepared froml
g of d@n active ingredient of the fornula], 259.38 g of NaH2PO4 2
H20, 28.48 g of Na2HPO4 12 1120 and 0.1 g of benzal konium chloride in
940 m of bidi sty r. The i s adjusted to0.6,8 and the .
solution i o Tyt EapLHRdL Bef Phiahui BSPEPURI 1o 1P BFRALIES given
sol uti on camgHegeused in the formof eye drops. 30 Exanple D. O ntnent
500 ng of an active ingredient of the fornula | are mxed with 99.5 g
of 35Vasel i ne under aseptic conditions. WO
2010/ OfMBIOSRGHEEP2009/ 008756 - 74 Exanple E: Tablets A mixture of 1
kg of active ingredient of the fornmula I, 4 kg of lactose, 5 1.2 kg
f. potato starch, 0.2 ke stalc and 0.1 kg of nmagnesium stearate is
gméssed in a dggventio r to give tablets in such a way that
each tabl et cont ai f ive ingredient. Exanple F: Dragees

15 N’ \\)
30

20 0

ESI: 550 (M+H);

"A16"

£

25
FOO%

F N

30 N’ \\)
S0
N

35 0
ESI: 561 (M+H).



10 Tablets are pressed anal ogously to Exanple E and subsequently
coat ed i nveOeeumpesmws onal manner with a coating of sucr OBET/EpEOaDEs756
starch, talc, tragacanth and dye. 15 Exanple G Capsules 2 kg of
active ingredient of the formula | are introduced into hard gel ati ne
20capsul es in a conventional manner in such a way that each capsule
con- tains 20 ng of the active ingredient. Exanple H Anpoul es 25A
solution of 1 kg of active ingredient of the formula | in 60 | of
bidistilled water is sterile filtered, transferred into ampoul es,

| yophi li sed under sterile conditions and seal ed under sterile

condi tions. Fﬁ%%&g ?r%%t ains 10 ng of active ingredient. 30 WO
2010/ 078905 - 75 -- Patent Cains 1.Conpounds of the
forrrul al inwlichE E, E'S E' each, independently of one another,

denot & C or .each ndentl of .one anot her, denote H or A
t oget her al J@IQH@HBF%‘QWQ?'E? ”W'W"\ 8% or 2 CH2 group(s) may be
repl aced by f48d/ or NH, denotes H, Ar, (CH2)CONH2, (CH2)nCONHA,
(CH2) NCONAA' , A, COA, OH, OA, CONH(CH2) ni\NH2, CC]\IH(CHZ) MN\HA,

CONH( CH2) mNAA GoraupeidyorH2,  CO0&H2) mHA, - OO( CHz) mNAA™, - CO( CH2) et
CH(OH) A, CN/—€H2; H—EENHCEHR)TNA- 000A,  SORA,  NH(CH2) nNH,
NH( CH2) mNHA,|  NH( CHWC . (CH2Y'} COOH, | (CHR2) nC00A,  0( CHR) MNH2,
O( CH2) TENHA, [O( CHRYANAA', [ OFet , NeCHFFNAW ,  N=Oht NHA, N=CHNH2,
0( CH2) nHet , HNCR6) ,,J.\u CPA—NR6SO2A—SPN(R6) 2, [ O( R6) 2] nN( R6) 2,
S[.C(R6) 2] N( R6) 2, sf‘%( ) 2] nHet , 2 NRI C(R6) 2] nHet, NHCON( R6) 2,
NHCONH C( R6) 2] pN(T832,  NHCONH[ C(RR6) 2] iHet ,  NHOQ[ C( R6) 2] ON( R6) 2,
NHCO[ C( R6) 2l-nkl-et_CONRG|.C(RE) 2] OHet t, O[ C(R6) 2] pNR6CQOZ,
0[ C( R6) 21pNR2C0HetA4" 0 €( R6) 2] feyc[ C( R6) 211N( R6) 2,
O[ C(R6) 2] nCYC[ C{Rejg00RG6, O] C(Rgy 2y nCyc[ C(R6) 2] , klet 1
15 "AB" A
AT A
"Ag" A
"Ag“ A
20 "A10" A
"A11" A
"A12" A
"A13" A
i 25
[Cso:  10nM -1 pM=A
1TuM-10pM =B
30 >10uM = C

35



, ~ WD 2010/ 078905PCT/ EP2009/ 008756 - 76 - CE12- (CH2) q

0[ C( R91- CH 2N RN R6) 2 CH2- (CH2)g 5 \ / PCT/EP2009/008756
O[C(R6) 2], - G- [ C(R6) 2LOR6, CH2-(CH2)q .7R.10 O01C(R6)2L-C-[ C(R6) 2], Het
15 20

The foliowing examples relate to medicaments:

5
Example A; Injection vials
A solution of 100 g of an active ingredient of the formula { and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 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.
15 Example B: Suppositories
A mixture of 20 g of an active ingredient of the formula | with 100 g of soya

lecithin and 1400 g of cocoa butter is melted, poured into moulds and

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

20
Example C: Solution
s A solution is prepared from 1 g of an active ingredient of the formula 1,
25 0.38 g of NaH,PO, - 2 H,0, 28.48 g of Na;HPO,4 - 12 H,0 and 0.1 g of
benzaikonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 | and sterilised by irradiation. This
solution can be used in the form of eye drops.
30

Example D: Ointment

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

35 Vaseline under aseptic conditions.



25 R3] R4 R4l R4 and R4' R5 01C(R6) 2] CR6( NR6) 2CO0R6,

O[ C( R6) 21NFB TPEIRET 21nNR6COA, O C( R6) 2] , NR6CO0A, O0[ C( R DECDOMRBT 7%,
O[.C(R6) 2] CO-NR64C( R6) 2], kl et 1, O[ C(R6).2{4LCONH2, O[ C(R6) 2], -, CONHA,
O[] C(R6) 2] CONA2, O[ C(R6) 2], -, CO NR64C( R2) 2bN(R6) 2 or OCOA, denotes
CR6( NR6) 2CR6(0R6) A, denotes H or Hal, denotes Hetl, NHCOOR5,
NHCONHRS, NHCOCONHR5, NO2 or NHCOA, denotes H or Hal, together also
denot e NHCONExardptwEesTalie{sCH2) "NH2, (CH2) MNHA,  (CH2) mNAA' or 30 Ar
(CH2) nHet, denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or nono-, di- or trisubstituted by Hal, A OH QA

oS R ML R SN SRR P ER o)

O[ C(R6 2] nHe‘t 2 ng&-ﬂ@@@t,o NHCONORB K@ of MHCBOH O REY 25 @@SﬂJm stearate is

OroH o ) AR W?ﬁév%'@ﬁh%@&éw%ﬁ%éﬁﬁ%i Way thal o5eh
2010/ 078905%3!’6588%%@@@@0}‘a&%eﬁﬁb%‘ﬂ'@ﬁtes a nmono- or bicyclic

saturated, unsaturated or aro-

Example F: Dragees
10

Tablets are pressed analogously to Example E and subsequently coated in

R
s

a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example G: Capsules

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

20
tains 20 mg of the active ingredient.

Example H: Ampoules

7

25 A solution of 1 kg of active ingredient of the formula | in 80 | of bidistilled

water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
30

35



mati ¢ heterocycle having 1 to 4 N, 0 and/or S atons, which is
unsubst i t wedown7syay be nono-, di- or trisubstitu- ted kyr/kedonséosse
OR6, N(Re)2, NO2, CN, COOR6, CO\I( R6) 2, -5 NR3COA, NR6S02A, SO2N( R6) 2,
S(0) m, NHCOOA, NHCC]\I(R8)2 CHO, COA, =S, =NH, =NA and/or =0
(carbonyl oxygen), Hetidenotes a nonocyclic aromatic heterocycle
having 1 to 4 10N, O and/or S atons, which is unsubstituted or may be
nmono-, di- or trisubstituted, in egeitegdtRaigisiependently of one

anot her, by R3, R6denotes H or A, 15A, A each, independently of one
anot her, denote unbranched or branched al kyl having 1-10 C at ons,

in which 1-7 H atons may be refpl aced by F, d and/or Br, 20and/or in
whi ch one orl.t wWE@pROgR pgthﬁawmélalepl aced by 0, S, SO SO and/ or
CH=CH groups, or cyclic alkyl having 3-7 C atons, Cycdenotes

cycl od kyl ene having 3-7 C atons, 25Hal denotes F, Cd, Br or I,
denotes 1, 2, 3 or 4, denotes O, 1, 2, 3 or 4, denotes 1, 2, 3, 4 or
5, 30qdenotes 1, 2, 3, 4 or 5, and Ry usable salts
tautonmers and stereoi somarl%stIE'r fi xtures thereof in
all ratios. WD 2010/ 078905§@FA in vVni ch 1-7 H
atons may be replaced by F

E'_E
10 R1 R2 R4

in which

e

E, E', E", E™ each, independently of one another, denote C or N,

R1, R? each, independently of one another, denote H or A,
15 R' and R? together also denote (CHy)p, in which 1 or 2 CHz group(s)
may be replaced by O and/or NH,
R® denotes H, Ar, (CH2).CONH,, (CH,).CONHA,
(CH2),CONAA', A, COA, OH, OA, CONH(CH32)mNHz,
20 CONH(CH2)mNHA, CONH(CH2)sNAA', CO{CH2)mNHa,

CO(CH2)mNHA, CO(CH2)mNAA', CO(CHa)mHet, CH(OH)A,
CN, (CHa)aHet, Hal, CONH{(CH.)mNA-COOA, SO,A,
NH(CH2)mNH2, NH(CH2)mNHA, NH(CHZ)mNAA',
9 (CH2)sCOOH, (CH2),COOA, O(CH2)mNHz, O(CH2)mNHA,
O(CH2)mNAA', OHet, N=CH-NAA', N=CH-NHA, N=CH-
NH., O(CHy)mHet,
N(R®)2, NR°COA, NR®S0O,A, SON(R),, [C(R®),]1.N(R),,
S[C(R*)21,N(R®)z, SIC(R®)z].Het, -NR[C(R®),].Het,
30 NHCON(R®)2, NHCONH[C(R®),]oN(R®)z,
NHCONH[C(R®)2]sHet, NHCO[C(R®),1.N(R%)z,
NHCO[C(R®)z]sHet, CONRY[C(R®)],Het, COHet,
O[C(R®),],NR°’COZ, O[C(R%)],NR?COHet',
a5 O[C(RY)2ICyC[C(R):21N(R),,
O[C(R%)21,CycIC(R®)2],OR®, O[C(R®)21nCyc[C(R®), ] Het',



a, and pharmaceutically usable salts, tautoners and

st er eoi soep 20180ASPEOf , i ncl uding m xtures ther eof i n aPCT/ERINYBIST.
Conpounds according to one or nore of Ggains 1-2 in which Hetdenotes
a nonocyclic saturated, unsaturated or aromatic

het erocycle having 1 to 3 N, 0 and/or S atons, which is
10unsubstituted or may be nono- or disubstituted by A and/or COORG6,
and pharmaceutically usabl e sal t SCH{-$0Hg oiger s and stereoi sonmers

t hereof, including m xtures thereof\sc al'l ratios. 15 4. Conpounds

according to one or nore o t denot es
pi peridinyl, pyrrolidinyl 6@'@%‘5 -4 [9&% @E?"He

zinyl, 1, 3- OvaO|IdIn 3- yI |n1dazoI|d|nyI oxazol yl, oxadi a20zol yl,
t hi azol yl, thienyl, furanyl or p%ﬁHQ&@Fthere the radical s may al so
be morfo- or dlsubstltuted by A and or/ COOR6, and pharmaceutical |y

usabl e salts, tautomers arg[@g iRc} , including m xtures
thereof in aII rati os. unds "a dlngto one or nore of

Clains 1-4 in which E, E, ,E&(ﬁ&é% and
pharmaceutical |y usable saI ts otk 8q and st ereoi somers 30t her eof ,
including mxtures thereof in all katios. 6. Conpounds according to
one or nore of Cains 1-5QT(Rh),ER-BE-[EEwe 22(}1;@[ H, 35and

phar medeuti cal | y usable salts, taut oners and” st éreoi sonmers thereof,

b o S ot ho TR eSO

i O[C(R%21,NRPCO[C(R®),],.NRECOA, O[C(R®)],NR?COOA,
O[C(R®%,].CO-NRE-A,
O[C(R%)2].CO-NRE-[C(R®);] Het", O[C(R®),].CONH,
O[C(R%)21,CONHA, O[C(R®);],CONA,,
O[C(R%)2],CO-NR®-[C(R?)2],N(R%), or OCOA,

Z denotes CR®(NR®).CRE(OR®)A,

R¥ denotes H or Hal,

20 R* denotes Het', NHCOOR®, NHCONHR®, NHCOCONHR®,
NO, or NHCOA,
R* denotes H or Hal,
R* and R¥ together also denote NHCONH,

LS o5 R denotes A, (CH2)mNHz, (CHz)mNHA, (CHo)mNAA' o
(CHZ)mHet,

Ar denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or mono-, di- or trisubstituted by Hal, A, OH,
OA, N(R%z, SR®, NO,, CN, COOR®, CON(R®),, NR°COA,
NR°SO,A, SO:N(R%),, S(O)mA, CO-Het', [C(R®)2].N(R®),,
[C(R®)3].Het', O[C(R®),,N(R®)2, O[C(R®),],Het!, NHCOOA,
NHCON(R®),, NHCOO[C(R®)2l,N(R®)2, NHCOO[C(R®),]..
Het', NHCONH[C(R®)2],N(R?)2, NHCONH[C(R®),].Het',
OCONH[C(R®)2],N(R®), and/or OCONH[C(R®)].Het",

15

30

35



8.

10

9.

15

10.

20 25 11. 30 12. 35 Conpounds accor di ng

to one or woer@EF89G ai ns 1-7 in which R3ldenotes H andeCT/EP2009/008756
pharmaceutical | y usable salts, tautoners and stereoi soners thereof,
i ncluding m xtures thereof in all ratios. Conpounds according to one
nore of Clains 1-8 in which R4denotes Het', NHCOOR5 or NO2, and
pharmaceutically usable salts, tautoners and stereoi soners thereof,

i ncludi ng m Xt urigst t her eofddnbted & nidid-a8 bicyclic saturated, unsaturated or aro-

or

10

15

20

25

30

35

Het'

A A

Cyc
Hal
m

n

P
q

matic heterocycle having 1 to 4 N, O and/or S atoms,
which is unsubstituted or may be mono-, di- or trisubstitu-
ted by Hal, A, OR®, N(R®),, NO,, CN, COOR®, CON(R®),,
NR3COA, NR®SO,A, SO.N(R®),, S(O)mA, NHCOOA,
NHCON(R®),, CHO, COA, =S, =NH, =NA and/or =O {car-
bonyl oxygen),
denotes a monocyclic aromatic heterocycle having 1 to 4
N, O and/or S atoms, which is unsubstituted or may be
mono-, di- or trisubstituted, in each case independently of
one another, by R®,
denotes H or A,
each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms,

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

and/or in which one or two CH; groups may be
replaced by O, S, SO, SO, and/or CH=CH groups,
or
cyclic alkyl having 3-7 C atoms,
denotes cycloalkylene having 3-7 C atoms,
denotes F, CI, Bror i,
denotes 1, 2, 3 or 4,
denotes 0, 1, 2, 3 or 4,
denotes 1, 2, 3, 4 or 5,
denotes 1, 2, 3, 4 or 5,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

Compounds according to Claim 1 in which

A A

each, independently of one another, denotes unbranched

or branched alkyl having 1-10 C atoms,



Conmpounds according to one or nore of Clains 1-9 in which R4ldenotes
H and phavoaeewtswosl |y usable salts, tautonmers and st epE€DEBIIRIB756
thereof, including m xtures thereof in-g | ratios. Conpounds
according to one or nore of daims 1-10"i'n whi ch R5denotes (CH2) nHet,
and pharmaceutically usable salts, tautomers and stereoi soners

t hereof, including mxtures thereof in all ratios. Conpounds
according to one or more of CimiviichliFIHizomBinesy BEdepates b F BRuY! .
ethyl, propyl, isopropyl, butyl or tert- butyl, and pharmaceutically
usabl e salts, tautoners arQJ, stereoi soners thereof, including mxtures

o s br AT A SR, AP ST, IR Y Sl

Hetidenotes 2- dhedflingludirng mdttu@dsttheeflin all ratios: or 3-pyrrolyl, 1-,
2, 4- ®or 5-imdazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-

oxazol yl, 3-, 4- or 5-isoxazolyl, 2-, 4- or 5- th| azolyl, 3-,

5-i sot hi azol @omﬁéun(ﬁ’é aéccﬂ?ﬁfrlg‘lj% ﬁ?r m%re P?E}Ieﬂf"ns Byﬁ\@ cé}} nyI

1,2, 3-triazol 1- or

5-tetrazol yl, 1 Het3- oxadi aianb%ébaMOncﬁ}ywlc séiu?atéd OMUMQ& oBar@hatic
-5-yl, 1,3, 4-thiadiazol - 4- 10t hi adi azol - or -5-yl,
1,2, 3"t hi adi azol -4- or -5 r&ﬁter°§¥0|6ma¥1”9p%(? da¥i Gyndér %?‘F‘%{Eﬁ rWh'Ch is’

i ohB A1SUDSLL tut o, Oty RBBay e SHITHRLHORY. B B R RN,
and/or O(CH2)nmHet, and phmnniﬁnre@@()i%qu usabl e salts, tautoners and
‘st'er eoi somers thereof i ncl udi tures thereof in all ratios.

2014. Conpounds aé@c@?%m?d?eﬂléic%'ﬂgu%ﬁbﬁ%ﬁﬁs dautomgreand siereqisyReth E,
E', E""denote C, tﬁ%reo‘f"%ﬁ@lﬁ@ﬁ% r'ngét%%g%gﬁed?‘m Qgﬁglo(sCHZ)nHet Hal ,

O(CHZ)nNAA or O(CH2)'n, He otes enotes Heti, NHCOCRS
or NO2Z5 R4l denotes H,

4. Compounds according to one or more of Claims 1-3 in which
Het denotes piperidinyl, pyrrolidinyl, morpholin-4-y|, pipera-
zinyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
20 zolyl, thiazolyl, thienyl, furanyl or pyridyl,
where the radicals may also be mono- or disubstituted by A and/or
COOR®,
and pharmaceutically usable salts, tautomers and sterecisomers

0 thereof, including mixtures thereof in alf ratios.

5. Compounds according to one or more of Claims 1-4 in which
E, E E" E" denote C,
and pharmaceutically usable salts, tautomers and sterecisomers

20 thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which
R' R? denote H,

35 and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.



R5denot es (CH2) nHet, 30Ardenotes phenyl which is nono-, di- or
trisubsti WP a0yl and/ or CN, Het denot es pi peri di nyl PCT/EP2009/008756
pyrrolidinyl, norpholin-4-yl, pipera-_7g. zi nyl,
1, 3-oxazol idin-3-yl, imdazolidinyl, oxazolyl, oxadi a35zolyl,
thiazolyl, thienyl, furanyl or pyridyl, where the radicals nmay al so
be nono- or disubstituted by A and/or COOR5, WO

2010/ 078905RCT/ Mﬁeumaéﬁordir@ﬂo-oneor ohen® bé €ldmsotr-6 3R mm‘qh 2- or

4 or 5o pyrazel st - & depoles A, aDatye Ty Plet fial OB Rlabvaatey o
4- or S5-thiazolyl, 3-, 4- yoM,)PHegot hiazolyl, 2-, 3- or 4-pyri dyI,
2-, 4-, 5- or 6- pyrlmdl nyl, f 3-triazol-1-, -4- or -5-yl,

1, 2, 4-%t/ri azol - -andmarmaaeuyballylusaIMeSattattaammm ant] feBwsadesz ol -
or -5-%1, 1,2, 4- oxadi.azol:3- or -5-yl .3, 4-t hi adi azol -2- or -5-yl,
1 2,2 thi adt ar SnSENRERHIE mBGurst Hetnatiy af g0 o o5 y1 3. or 4l
10pyr|da2|nyl or pyra2|nyl whi ch are unsubstituted or nono- or

di substituted by A O(CHZ)rTNHZ o(CH2),-,,NHA, O(CH2),, NAA', Het,

Het, N=CH NAN | GerapoNmis apearsingH2 cmmbmo@ewﬂzjmm 7isednct es H,

rrethyl et hyl , opyl, isopro butyl or tert- butyl, A A each,
|ndependently oﬁione anot ﬁ%ln P%se'r_‘lote unbranched or branched al kyl

havi ngl0L- 10 C atgepha@idredtsly aséoléisangmauwe@eaﬁoeﬁbe&ﬁgorhérs:
and/or C, Haldenotes F, , Br or |, denotes 1, 2, 4,

nd phar maceut i dﬁewe;@f,ugalﬁﬂé*gsramtsresﬂhateaﬁm 8ll saiibsst er e0| somer s
25t hereof , including mixtures thereof in all ratios. 15. Conpounds
according to Claim1l, selected fromthe group

9. Compounds according to one or more of Claims 1-8 in which
15 R* denotes Het1, NHCOOR?® or NO,,
and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

10. Compounds according to one or more of Claims 1-8 in which
R* denotes H,

and pharmaceutically usable salts, tautomers and stereoisomers

20

thereof, including mixtures thereof in all ratios.

A,
§

25 11.  Compounds according to one or more of Claims 1-10 in which
R® denotes (CHy)nHet,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.
30
12. Compounds according to one or more of Claims 1-11 in which
R® denotes H, methyl, ethyl, propyl, isopropyl, butyl or tert-
butyl,
and pharmaceutically usable salts, tautomers and sterecisomers

35
thereof, including mixtures thereof in all ratios.



N6. Structure and/or nanme "A"

3-{345- ( 2vveqho?aons 4- yl et hoxy) pyri m di n- 2-yl ] benzy11- SPCT/EP2009/008756
trifluoronethyl-3H benzot hi azol -2-one .

5- Chl or o- 3- { 345- ( 2- nor phol i n- 4-yl et hoxflg)pyri m di n-2-yl k

benzy1l}- 3H benzot hi azol - 2-one WD 2010/ 078905PCT/ EP2009/ 008756 - 82
6- Acet yl - 3- {345- (2- nor phol i n- 4-yl et hoxy) pyri m di n- 2-y1] -

benzyll- 3H uehzdlmhpzoﬂuiléaﬂmtﬁdir@&a one or more Iof (b)Ialmsl111% in which
3-{315- (2- Mor ph 4 et hox rim |n 2 enz -

prf)pi on3(/1 3H Ee ?hl aZoI ?—”S%p or3 uryl, 2 % %‘thlen{/l 1-, 2- or 3-pyrrolyt, 1-,
5- Br onp- 3- {315- ( 2- nor phol ipn44- H@é‘é@l yil _d )
benzy1l} - 3H benzot hi azol - Zzgﬁeoyig L3 4% }S} azolyl, 2-, 4-or’5
3-{3-[5-(3-Di et hyl ami nopmamlyb,ﬁyrct—mrcﬁ rBoZangﬂ/ben,zq,ler-ﬂithlazoiy! 3-, 4-
trifldoromet hyl - 3H benzot hi azol - ne 315-

- Met hyl pi peri di n-4-yl met h&% '§9ﬂwlaﬁq!w 22%57|0fﬂe%ﬂﬂy 2-, 4~, 5- or B-pyrimi-

S5-trifluoromethyl- 3H benzefidy) azol3 #i3881-, -4- or -5-yl, 1,2,4-triazol-1-, -3- or
5-yl, 1- or 5-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2 4-
oxadiazol-3- or -5-yl, 1,3 4-thiadiazoi-2- or -5-yl, 1,2,4-

10 thiadiazol-3- or -5-y|, 1,2, 3-thiadiazol-4- or -5-yl, 3- or 4-
- pyridazinyl or pyrazinyl, which are unsubstituted or mono-
b or disubstituted by A, O(CH.)mNH-, O(CHa)mNHA,
O(CH2)mNAA', Het, OHet, N=CH-NAA,
15 N=CH-NHA, N=CH-NH, and/or O(CHz)nHet,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

14. Compounds according to one or more of Ciaims 1-13 in which

20
E, E, E", E" denote C,
R1, R? denote H,
R® denotes A, COA, (CHy),Het, Hal, O(CH,)mNAA' or
O(CHg)mHet,
é““ 25 = denotes H,
R* denotes Het', NHCOOR?® or NO»,
R* denotes H,
R® denotes (CH;)mHet,
30 Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
andfor CN,
Het denotes piperidinyl, pyrrolidinyl, morpholin-4-yl, pipera-
zinyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
35 zolyl, thiazolyl, thienyl, furanyl or pyridyl,

where the radicals may also be mono- or disubstituted by
A and/or COOR®,



"A7"  3-{345-(1-tert-Butoxycarbonyl pi peridi n-4-yl net hoxy) pyri m di n-

2-yl | benzyWi® 26101078945 uor omet hy1l- 3H- benzot hi azol - 2-one  PCT/EP2009/008756

3-{315- (Pi peridin-4-yl met hoxy) pyrim di_r};,lz_- yl ] benzyl}-5-

trifluoronethyl-3H benzot hi azol - 2- one "A9"

3-(3-{541-(2-Pyrrolidin-1-yl ethyl)-1H pyrazol -4-yl ] pyri m di n-2-

yl }benzyl )-5-trifluoronethyl - 3H benzot hi azol - 2- one "A9a"

343- ( 5- Bronopyr ikgtdi n- 2- Abismoydd 250t 3-flifylior eretidmB1-12- or 3-pyrrolyl, 1-,

benzot hi azol - 2- one " A10" o

5- (1- Met hyl - 1H- pyr azol - 4- yd)4-3r&@imidazolth iphdt #nordyaveazaiyly $-= 4- or 5-

rimdin-2-yl Thenzyl } - 3H 4 az0|.- 2- g e th 4

g}/{ 315- (4- Met hyl pi perazin-1 - y’Irhf m’adlbﬁ-gégyi ] 6@?722;1% 8’:5 thiazolyl, 3-, 4

trifluoronethyl - 3H benzot hor&-&dotiRiarolgl, 24 2 or 4-pyridyl, 2-, 4-, 5- or 6-pyrimi-

5-Chl d¥0-3-[3-(5-net hyl -1, 2, 4- oxadi azol - 3-yl| ) benzy1l- 3H

benzot hi azol - 2- one "A13" @0yl nbetNaznlper #2ion-5-v{11) pddpgeol-1-, -3- or
3- (5-chl oro- 2- oxo- benzot#hi,pzol.: 3- 1) phe bhanmate "

[ 3 ( ipz .or%ﬁléfcrg%lpmf%?%dlé:&ri%@ Syi A% 4

Et hyl [ 3-(5-chl oro-2-oxobenzothiazo eny
oxadiazol-3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yi, 1,2,4-
thiadiazol-3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-
10 pyridazinyl or pyrazinyl, which are unsubstituted or mono-
or disubstituted by A, O(CH,)mNH2, O(CHj),NHA,

“ O(CH,)mNAA', Het, OHet, N=GH-NAA'
N=CH-NHA, N=CH-NH; and/or O(CH,)Het,
15 R® denotes H, methyl, ethyl, propyl, isopropy!, butyl or tert-
butyl,
A A each, independently of one another, denote unbranched
or branched alkyl having 1-10 C atoms,
20 in which 1-7 H atoms may be replaced by F and/or
Cl,
Hal denotes F, Cl, Bror |,
m denctes 1, 2, 3 or 4,
€ and pharmaceutically usable salis, tautomers and sterecisomers
25 thereof, including mixtures thereof in all ratios.
15.  Compounds according to Claim 1, selected from the group
30 No. Structure and/or name

"AT" 3-{3-[5-(2-Morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-5-

trifluoromethyl-3H-benzothiazol-2-one

"A2" 5-Chloro-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yi]-

benzyl}-3H-benzothiazol-2-one

35
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WD 2010/ 078905PCT/ EP2009/ 008756 - 83 - "Al15" 10 * s o

PCT/EP2009/008756
-82.

"A3" 6-Acetyl-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-3H-benzothiazol-2-one
“A3a" 3-{3-[5-(2-Morpholin-4-ylethoxy)pyrimidin-2-yl]benzyl}-6-
propionyl-3H-benzothiazol-2-one
"A4" 5-Bromo-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-3H-benzothiazol-2-one
"AS" 3-{3-[5-(3-Dimethylaminopropoxy)pyrimidin-2-ylbenzy{}-5-
triftuoromethyl-3H-benzothiazol-2-one
"AB" | 3-{3-[5-(1-Methylpiperidin-4-ylmethoxy)pyrimidin-2-yllbenzyl}-
S-trifluoromethyl-3H-benzothiazol-2-one
"AT" | 3-{3-[5-(1-tert-Butoxycarbonylpiperidin-4-ylmethoxy)pyrimidin-
2-yl[benzyl}-5-trifluoromethyl-3H-benzothiazol-2-one
"A8" 3-{3-[6-(Piperidin-4-yImethoxy)pyrimidin-2-yllbenzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one
"AQ" | 3-(3-{5-[1-(2-Pyrrolidin-1-ylethyl)-1H-pyrazol-4-yl]pyrimidin-2-
ylibenzyl)-5-trifluoromethyl-3H-benzothiazol-2-one
"Aga" 3-[3-(5-Bromopyrimidin-2-yl)benzyl]-5-trifluoromethyl-3H-
' benzothiazol-2-one
"A10" | 5-(1-Methyl-1H-pyrazol-4-yi)-3-{3-[5-(2-morpholin-4-ylethoxy)-
pyrimidin-2-yi]benzyl}-3H-benzothiazol-2-one
"A11" 3-{3-[5-(4-Methylpiperazin-1-yl}pyrimidin-2-ylJbenzy!}-5-
trifluoromethyl-3H-benzothiazol-2-one
"A12" 5-Chloro-3-[3-(5-methyl-1,2 4-oxadiazol-3-yl)benzyl]-3H-
benzothiazol-2-one
"A13" 3-(4-Methylpiperazin-1-yl)propy! [3-(5-chloro-2-oxo-
benzothiazol-3-ylmethyl)phenyllcarbamate
"A14" Ethyl [3-(5-chloro-2-oxobenzothiazol-3-yImethyl)phenyl]-

carbamate
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and pharmaceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

Process for the preparation of compounds of the formula i according to
Claims 1-15 and pharmaceutically usable salts, tautomers and stereo-
isomers thereof, characterised in that

a) a compound of the formula |l

R3 ﬁ'l‘\gsf\fo

E NH I




S®0 and pharnmaceutically usable salts, tautoners and stereoi somers

t her eof , IYWE@PRIGIOARPOPi xt ures thereof in all ratios. 2516PCPEBYEY808THy
the preparation of conpounds of the farggul a | according to C ains

1- 15 and pharnaceutically usable salts, tautonmers and stereo-isoners
t hereof, characterised in that a)a conpound of the fornula Il R3 Et"
E' R3 EinE WO 2010/ 078905PCT/ EP2Q09/ 008756 - 84 in which E, E, E',
Em R3 and R3' Haveiehé, Radnl fig's R radidcRt éaveth@meanings Bidicatedit 6thim
with a conpound pf the fornmula Il R4 in which Rl, R2, R4 and
R4 have the neani'ngs indicated in Claim1l and denotes C, Br, | or a
free or reactively functionally nodified OH 15group, and/or a base or
acid of the fornula | is converted into one of its salts. 20 17.

Medi cament s conp® rea¢igd atith @ saempenadcdipfprenwa llhe fornul a |
according to Claim1-15 and/or pharmaceutically usable salts,
tautonmers and stereoisonmers thereof, including mxtures thereof in

al | R4
/}
L 1l
s/
10 Rt R2 R4
gm ) : 1 52 o4 4
inwhich R, R®, R" and R" have the meanings indicated in Claim 1 and
L denotes Cl, Br, | or a free or reactively functionally modified OH
15 group,
and/or

a base or acid of the formula | is converted into one of its salts.
20
17. Medicaments comprising at least one compound of the formula |
according to Claim 1-15 and/or pharmaceutically usable salts, tauto-
mers and stereoisomers thereof, including mixtures thereof in all

ratios, and cptionally excipients and/or adjuvants.

25

18. Use of compounds according to Claim 1-15
and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios,
30 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.
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ratios, and optionally excipients and/or adjuvants. 25 18. Use of
conpounds VR 2UP@YENESt o Cl ai m 1- 15 and pharnmaceuti cal | y REEBPZOFSISI,
tautonmers and stereoi somers thereof, ipgluding mxtures thereof in
all ratios, 30for the preparation of a nmedicanent for the treatnent
of diseases in which the inhibition, regulation and/or nodul ati on of
ki nase signal transduction plays a role. WO

2010/ 078905PET/ RPXOOCTOBHE6 Clakb 18, ﬁcﬁthé)memratiodiotﬁg rmediChaiemt 1,

f th t t t t f .di
whi ch ar e nr1 odhSEAEnTt REnces Wbt eethb B b OUEL
according to d aiifsk gy théccﬁﬂFoﬁﬁ@s 266RHIgS GIQmQ1a’15n 19 V\,her e the

di sease to be treated 1s a solid tunour. . Use according to
Cla|m19 vvhere the disease to be treated is a 10tum)ur of the bl ood

d i t t ising at | t
bt or it e B5rantig BTaR: o ORI Tt Bebhed £ e RSN
phar maceut i cal I ytuﬂ;{guysabl e salts. tautoners and stereoi soners

t hereof, including m xtures thereof in all ratios, and at |east one
further nedicanent active ingr edl ent. 2023. Set (kit) consisting of

separate pa ff v apoun co und of . the
Formua 1 adr distRiorBhe e Cah 8RR InedtinBa e TEBE Bafes < 5
phar medeut i cal | wgeakbetsablbed g{rﬂlﬁ]ﬂﬁﬁﬁ ?Q@nﬁt er eoi soners thereof,
including mxtures thereof in all ratios, 25and (b) an effective

Aamount of a further nedicanent active ingredient. 30

e’ 22. Medicaments comprising at least one compound of the formula |
according to one or more of Claims 1 to 15, and/or pharmaceutically

15 usable salts, tautomers and stereocisomers thereof, including mixtures
thereof in all ratios, and at least one further medicament active ingre-

dient.

23. Set (kit) consisting of separate packs of

20 (a) an effective amount of a compound of the formula | according
to one or more of Claims 1 to 15, and/or pharmaceutically usable
salts, tautomers and stereoisomers thereof, including mixtures

- thereof in all ratios,

S 23 and
(b) an effective amount of a further medicament active ingredi-
ent.

30
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