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whi ch conprise 15 these conpounds, and to the use of the conpounds
for the treatnment of kinase-induced di seases. In particular, the
present invention relates to conpounds and to the use of conpounds in
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i nfluenced by the activity of these pathways, it is currently
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The r@0e oﬂ%ﬁggﬁé@fnpgwéﬁ%{%ﬁ@gﬁ?ﬁiggI\/bt i n human oncogenesis and
10t he possibility of inhibition of HG (hepatocyte growh

factor)dependent Met activation are described by S. Berthou et al., in
Oncogene, VéIne obthe principal mechanisms by which cellular regulation is effected is

through the transduction of extracellular signals across the membrane that
{ 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 resulting finally in a cellular response. These
signal transduction cascades are highly regulated and often overlap, as is
evident from the existence of many protein kinases as well as phosphata-

30 ses. Phosphorylation of proteins occurs predominantly at serine, threonine
or tyrosine residu=s, 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 celiular phenotypes are largely influenced by the

activity of these pathways, it is currently believed that a number of disease
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and investigation of the activity or expression of Mt kinase. In
addi ti on, The synthesis of small compounds which specifically inhibit, regulate

and/or modulate signal transduction by tyrosine kinases and/or serine/
threonine kinases, in particular Met kinase, is therefore desirable and an

30 aim of the present invention.

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

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
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'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.



essentially no nore undesired cells are detected in the body. For
identificatl signal transduction pathway and for f
interacti %@9@8@\%\?@@% various signal transduction path @éjﬁh\%}&%'{%g&
sci'en- 10 tists have devel oped suitabl-e4nodels or nodel systens, for
exanple cell culture nodels (for exanple Khwaja et al., EMBO, 1997,
16, 2783-93) and nodels of transgenic animals (for exanple Wite et
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MET KI NASE I3 Eﬂﬂ% cell is combined with a compound according to the invention
30 at various concentrations for a period of fime 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



Thi-adi azi nones are disclosed in WO 03/037349

4, 5- D hyduapysiaanegs for conbating cancer are known fropp3PMehon0s7s6
03/ 079973%. ?ﬁ?ﬁno I ne derivatives are described in EP 1 411 046 Al.

Pyrrol e-i ndoline derivatives are di scloded in WD 02/ 096361 A2.
1- Acyl di hydr opyrazol e derivatives are known from WO 2007/ 019933.
35Pyridazi none derivatives are described in WO 2006/ 010668. WO

2010/ 078905P /, 7= ti S .
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denote C or N, Rl, R2each, independently of one another, denote H or
A, 25R1 and R2 together also denote (CH2)p, in which 1 or 2 CH2

group(s) ma ; :
(CH2) ncoqu)Fc?%'?ﬁiﬁaﬁlﬁﬂO}P%cﬁ%@ %ﬂ%ﬁwﬁ&ﬁe{wm of
CONH( CH2) millii2teraxdisiris Gedyvabhldar QENEgBER rahdictioBQEEhiZaps\R rious scien-
CO( CH HA,. 30 CO( CH2) mMNAA' , . OQ( CH2 t, CH , CH2) nHet ,
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models of transgenic animals (for example White et al., Oncogene, 2001,
20, 7064-7072). For the determination of certain stages in the signal trans-
15 duction cascade, interacting compounds can be utilised in order to modu-
late the signal (for example Stephens et al., Biochemical J., 2000, 351,
95-105). The compounds according to the invention can also be used as
reagents for testing kinase-dependent signal transduction pathways in ani-
mals and/or cell culture models or in the clinical diseases mentioned in this

20 o
application.

Measurement of the kinase activity is a technique which is well known to
( the person skilled in the art. Generic test systems for the determination of
| 25 the kinase activity using substrates, for example histone (for example
Alessi et al., FEBS Lett. 1996, 399, 3, pages 333-338) or the basic myelin
protein, are described in the literature (for example Campos-Gonzalez, R.
and Glenney, Jr., J.R. 1992, J. Biol. Chem. 267, page 14535).

30
For the identification of kinase inhibitors, various assay systems are avail-
able. In scintillation proximity assay (Sorg et al., J. of Biomolecular 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
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CONRS[ C(R6) 2] , kil et , COHet , 50[ O R6) 2], NRGCOZ, 0 O R6) 2LNR2COHet 1
O[ C( R6) 2] 1Q’C[C(R6)2] NnN(R6) 2, O[ C(R6) 2] " Cyc[ C( R6) 2] ORS,

0 R6) 2 C( Re) 2j nHet 10\
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CH2- (CH2) , , résénél‘uc[ecé ¢ Wansfer[(HTREF tand fluorescenc%polansatlon (FP)
0[ C( R6) 21nCR6( NR6) 2COORg 500[ C( R6) 2] nNRECT C( R6) 2] n

O[ C(R6) 2], NRBCI@MQQI@[S@@R@)JZ&M@@SNM mefhodra pPills @b-aNRd - {Jb‘(sm)cﬂ?m@

0L 5L Re) 2] SN P%@dﬂ?@é) 2 or Cboh, Zdenotes
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(CH2)r,, NAA or rdenot es phenyl, naphthyl or bip enyl
each of whi (shlbsyatm lhmsbindlng can be detected by chemiluminescence using a

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

25 PRIOR ART REGARDING MET KINASE INHIBITORS

Thiadiazinones are disclosed in WO 03/037349
4,5-Dihydropyrazoles for combating cancer are known from
30 WO 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.



35tuted or nono-, di- or trisubstituted by Hal, A OH QA N(R6)2,
SR6, NC2, CN, COOR6, CON(R6)2, NR6COA, NRGS02A, WO

2010/ 07898EPEHIREIB o/ 0057523 [ 9 - SN(R6)2, S(0)m, Ci&HER{009/008756
[C(R6) 2], N(R6)2, [C(R6)2]nHetl , O[C(R6J2], N(R6)2, O[ C(R6)2], Hetl,
NHCOOA,  NHOON( R6) 2, NHCOQ[ C( R6) 2] N( R6) 2, NHCOJ O( R6) 21nHet 1,
NHCONH[ O( R6) 21p_ N(R3) 2, NHCONH O( R6) 21nHet 1, OOONH[ C( R6) 2] N( R6) 2

U at o, RS S B2 SrEE el 3 4RAdiatis ga kipwg
and/or S at q@ng\g@@bé/% bstituted or may be nono-, di- or

trisubstitut ., 10N(R6)2, N2, CN, COOR6, CON(R6) 2,
NR3COA,  NR6 S08A)ihBEoN-BE) BH- (3 iifiad MACECHervaHEEb IR i scrted inCOA, =S,

=NH, =NA an = nyl oxygen), Hetidenotes a nonocyclic
aromatd c he%&%?,@@/@%ﬁé&?-ng 1to4 N O 15and/or S atons, which is
unsubstituted or may be nono-, di- or trisubstituted, in each case

i ndependently of one another, by R3, R6denotes H or A A, A each,
i ndependent Ilg adiditome othrestiet kinakem wthibitond eaa heen dron2 SO {HHEa046 &7

G anal oW 208Rmpa140 sk Poflgfidazs. i 2EHBR MR s S o >
repl aced by dpost2381 SO2 and/ or CH=CH groups, O 25cyclic al kyl

havi ngI 3-7 C atonms, Cycdenotes cycl oal kyl ene having 3-7 C atons,
Hal den'dt es F, d, Br or I, denotes 1, 2, 3 or 4, 30n denotes 0, 1, 2,

3 or 4, den , I tes 1, 2, 3, 4 or 5, and
ﬂohar maceut i %ﬂlﬁm&%@i&%%ﬁ% ﬂ!"éﬂﬂ@ rs and stereoi soners thereof,
35i ncluding m xtures thereof in all ratios,

The invention relates to compounds of the formula |
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S O R4
R3' Em \f
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R3 )TE'ZE >\
20 R1 R2 R4

in which
E, E', E", E" each, independently of one another, denote C or N,
R1, R? each, independently of one another, denote H or A,
25 R'and R? together also denote (CHaz)p, in which 1 or 2 CH; group(s) may be
replaced by O and/or NH,
R® denotes H, Ar, (CH2)oCONH;, (CH,),CONHA, (CH,),CONAA' A,
COA, OH, OA, CONH(CH,)nNH,, CONH{CH_),NHA,
CONH(CH>)mNAA', CO(CH,)nNH2, CO(CH2)mNHA,
CO(CHz)mNAA', CO(CHy)nHet, CH(OH)A, CN, (CHz),Het, Hal,
CONH(CHz)mNA-COOA, SO,A, NH(CH2)mNH2, NH(CH2)mNHA,
NH(CH2)mNAA', (CH2),COOH, (CH2),COOA, O(CH2)mNH,,
O(CH2)mNHA, O(CH2)mNAA', OHet, N=CH-NAA', N=CH-NHA,
35 N=CH-NH,, O(CHy)mHet,

30



WD-2010/ 078905PCT/ EP2009/ 008756 - 10 Conpounds of the fornmula | are
al so takegyd 9019BAed he hydrates and sol vates of these coiRppEpadsecs7ss
furthernore pharmaceutically usable der%vati ves. The invention al so
relates to the optically active forns ($fereoi soners), the
5enantioners, the racemates, the diastereonmers and the hydrates and
sol - vates of these conmpounds. Sol vates of the conpounds are taken to

dduct i fi 6 b t whi ch
Torm o ng Lo thet 1 IR Bak et Ve For aar ey CAIpatRT, v ©
exaglpl ea n'_onoi_or disim%)g]gu(mﬁ)z,@[c@naﬁfb]aues.-Naifeuaﬁmmh ilNHﬁ]CDN(Zr)Iz.
usabl e derivatives S
conpounds accordi ngﬁ@chﬁﬁﬁhé%ﬂﬁﬁﬁsbdﬁﬁéﬁmﬁf&ﬁq@ @L'%;'Sq?‘{f@ hﬁ-

ds. Prod 6 i th
formulg | which 15 ﬁﬁ@&g@'&‘@ﬁﬁﬂ%ﬁgﬁ%ﬁ%ﬁﬂﬂ?yS;‘Z“np*e, al kyl
or acyl groups, sug@[€(BF):hNRIGEENIOEER rhNRGIQHetdr e rapi dly cl eaved

in the organismto f t.he ef i npounds according to the

i nvention. Theséﬁ)@go)zﬁﬁe\,(?l{ggg{ iﬂ%&fga?adabl e polynmer derivatives
of the conmpounds 20 J Be1 ORe oicem® Py T for
exanple, in Int. J. gﬁa?ﬁ}’fﬂ%%@(glﬁ@ (igjﬁgg)gjq )%]ﬁ%y(g%’rqe)g}s%iﬂgﬁ’

"effective anount" denot es Ghhe(Gigynt of a nedicament or of a
phar mageuti cal active ingredi ep/t whi ch causes in a tissue, system

25ani mal or human a A4y { cal_a i gt esponse whi ch is sought or
es- ired, for exanp d,{hb@g]"a resL%mm Szphysi ci an. In

ddition, the expression "therapeutically effective anount” denotes
an anmount whi ch, conpared WrHlh( z)@rrespondi ng subject who has not
recei 30ved this amount, has khe fol |l owi ng consequence: inproved

treatment, healing, ReNt iFeg-efcalay NicpRs i on of a di sease, syndrone,
condi t,]ié)n, conpl ai ntc,prcgi sm"der OI[ GsF?ac)j?eT‘ effects or also the reduction

in the advance of a di seas%ﬁﬂgl aint or disorder. 35The term
"therapeutically effective D t2')q al so enconpasses the amobunts which
are effective for increasing\ngrnmal physiological function. WO

2010/ 078905PCT/ EP20@yIR8)h6—C—+[Q(R®) JHeti nvention also relates to
the use of mxtures of the conpounds of the formula |, for exanple

1 Xt f ot di 6 § (()Qg_ﬁ in th tio 1:1, 1:2,
r1n: )?i " eZ O1: 5\,N01: Ilg%[?@%g? &mg&ag hgs:anar eep;?t: gul arly
pref erabl y ni xt ur es QC(BE gL NECCATE(RY, ENRECONIO[CTRE), ], NREGOOA,

relates to the conpag gOf the formula | and salts thereof and to a
process for the preﬁm%)@&c&“ﬁ&) ounds of the formula | according

to Gaims 1-11 and RheyAREREC-RRELICROERHEIIBTEYRYLYCONHE! S

sol vat es,
(‘ O[C(R®),].CONHA, O[C(R®),].CONA,,
25 O[C(R®)2l"CO-NR™[C(R*)z]:N(R%); or OCOA,
z denotes CR¥(NR®),CR¥*OR®A,
R® denotes H or Hal,
R* denotes Het', NHCOOR®, NHCONHR?®, NHCOCONHR?®, NO, or
30 NHCOA,
R* denotes H or Hal,
R* and R¥ together also denote NHCONH,
R® denotes A, (CH2)mNHa, (CH2)}NHA, (CH2)mNAA' or (CHz)mHet,
Ar denotes phenyl, naphthyl or biphenyl, each of which is unsubsti-
35

tuted or mono-, di- or trisubstituied by Hal, A, OH, OA, N(Re)z,
SR, NO,, CN, COOR®, CON(R®),, NR®COA, NR®SO,A,



10t aut oners and st ereoi soners thereof, characterised in that a)a
conmpound Qf la Il R3 E'" \E'" RB EFE in whic pd .
Em R3 an %%pl%ﬂgsg’ggyhe nmeani ngs indicated in Caim1l, ?%ﬁ%é%’%@mﬁ
wi th a conpound of the fornula |11 3®rn which Rl, R2, R4 and R4

have the neanings indicated in CCaim1l and L denotes Cl, Br, | or a
free or reactively functionally nodified OH group, and/or a base or

5010/ 078905PCT! - PostRNER st Gael i Rouh IR ORHE R s Eets
R, R, RS RA, RAQE(ROBNGR, BOIARER I, IRACOTIA, NABONIFEY, ! o

the f or mul a 1, unI ess exp ss!5 ed ot her 5 Abbr evi atlg)ns
TFAtri f | uor oaceti c MGO&M(Bl)@hN(RdMIH@ﬁE)[mR%ﬂnHet e MHCONHI[C(R™)2]p-

i ndependent|y of on 6l i negr) or
branched, and has 1%®3ﬁswog‘%§ '5693 Igg OS?D%meR jgand”}on)
preferably denotes netoWH[CiRFLhBEITDre ethyl, propyl, isopropyl,
butyl, isobutyl, )

Het denotes a mono- or bicyclic saturated, unsaturated or aromatic
heterocycle having 1 to 4 N, O and/or S atoms, which is unsub-
stituted or may be mono-, di- or trisubstituted by Hal, A, OR®,

10 N(R®)5, NO,, CN, COOR®, CON(R®);, NRCOA, NR®SO,A,
( SON(R%),, S(O)mA, NHCOOA, NHCON(R®),, CHO, COA, =S,

=NH, =NA and/or =0 (carbonyl oxygen),

Het' denotes a monocyclic aromatic heterocycle having 110 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,
( or
25 cyclic alky!l 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,
q denotes 1, 2, 3, 4 or 5,

and pharmaceutically usable salts, tautomers and stereocisomers thereof,

35 including mixtures thereof in all ratios,



15sec-butyl or tert-butyl, furthernore also pentyl, 1-, 2- or

3-met hyl b 1,2- or 2,2-dinethyl propyl, 1 et h

hexyl , %35010/]0?90& 4- met hyl pent yl, 1,1-, 1,2-, y‘lZﬂEQﬁX&/%s?ﬁ
or "3, 3- d| met hyl butyl, 1- or 2-ethyl butyl0,~ 1-ethyl - 1 rret hyl propyl ,

1- et hyl- 2- et hyl pr opyI , 1,1,2- or 1,2,2-trinethyl- 20propyl, furt her
preferably, for exarrpl e, trifl uororret hyI A very parti cularly
preferably not es

Dt of or abl 3 HERRPLNGR Y the RFBHEh | areiee ke BytegR 1Y% Byfiies and solvates
sec-butyl, to¥iheddibdhpolRas, Whrth@ﬁﬁdﬂe phdrhidceetieamt iddble derivatives.
pent af | uoroethyl or 1,1, 1-t’rifl uoroet hyI . 25Cycli'c al kyl (cycloal kyl)

preferably drmmmasnttm Elsprrela}tbs tccghel eptically active fgyenst (pterecisomsia) yhe or
ﬁ«zldo(r)r;P te%”h ngﬁ]%% gt)gg racwaﬁers"@w pggk}qenﬁlgmg éhgqﬁe ﬁ&dl(pﬂ}éé) lalmzl 'soft

p-isopT opy| RRREY bf these dBMpBuriist Solvaied it memmﬁéund?s‘arer?akéﬁ to mean
p- hydroxyphenyl, o-, m or p-nitrophenyl, o-, m or pam nophenyl, o-,

m or p-(N tlgm nbmteeg}ventdncplenu[esmnto the compounds which form

N—rrethlamno bo n acet mdo
o ' p- ot oy wing (EREACNNE Bty rorl slylaS e YO, SRERBIR) prors-ror™
p- et hoxycar @ﬁwrgwamgqma@,r p- (N, N-di net hyI am no)phenyl o-, m
or p (1t N- di et hyl am nocar bonyl ) - phenyl, o-,

yl arfthasyiseenticallyousabie d@rlvaiw(em aedeke rngq menanofor example, the

e

p- (et hyl suldrogaahiupldeny! , o-, m or p-(nethyl sulfonyl)phenyl o-,
m or p-meth Isulfanyl heny I 0-, m or p-cyanophenyl,
p- car boxyph rf?F’rUQJde"’\fﬁt'V§ﬁ ae flaToieypann SaYIRSERS of the formularl Which

g 2m nosul f pffbﬂég?' 1oR e%@tﬂ?@e@hgfo;r@%%%%ﬁé aél?yé%r 'ag% zgsroupg - Qigars

3, 5-di chI or m@gwbept&jé& and@which @reSrapidly bleav8d 4 the organism to form the
3, 5-di br omoph n¥l, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-

di met hoxyph C 'V%QHWQSW@%%%WE ingentiatho- 4- chl or o-,

2- am no- 3- I r

L o2 R Ao R et BRASS S s
3-nitro-4- Na\stcdrdmg Itrytramnneptmnwsde?sc%medl ﬁmexep@elylh IntZ,JBPAarm
2,3,5202,3,6 % ﬁ or 3,4,5-trichlorophenyl, 2,4,6-

trimet hoxyph‘lél%d6 &l xy 3, 5-di chl orophenyl, p-iodophenyl, 3, 6-
15di chl or o- 4- am nophenyl , 4-fl uoro-3-chl or ophenyl ,

2-fl uoro- 4- bronophenyl , 2, 5-di f | uor o- 4- br onophenyl

3- br ono- 6- nﬁﬁmwhesiyoh ,"effecthieoamontrelenotaspiherghount ofamedlcament or

3-chl 4- h fl 4-
S b et Y B TaC St o asie AN eSien M AT BiSkf SYIR.- 4-
20chl @5opheydimaPbr mhtahcalbﬂdy@r aﬂro‘?fn‘i‘écﬁ@é!%%ﬁ[?&géséaﬁh%%%bu%! g@éé

nono- di- or trisubstituted b | rrespecti

further substad; fon exanpleleby derseachef or peysiciphe, 2- or 3- furyI 2-
or 3-thienyl - 2-.0r 3-pyrrolyl, 1- .2 4-_ o[ 5- |md ,
3, 4 or Llin gty 916 eso@S5loRsInasagiutiily tregive aayint 0o desen 21 1
2-, 4- or S-dmb@iabnich, @UmPéred%ltﬁa'ciﬁFé%béﬁHin)ﬁsu vﬁ‘io Ras fioPMddetly | .
2-, 4-, 5- or 6-pyrimd her- 30nore pref y

1, 2, 34( i azoedithis amount, has-tpefolbmngconsmnc& -3- or 5- yI 1- or

5-tet | dj

“seyi | 1os) dmelofestiEBiet: Reios Ajeveriibh o ifidafan of & 5iegse. Sl

1,2, 3-t hl adichérle; &on@lhon5cdrhp[aﬁ1t Qifsoﬂdé?ﬂr's‘i’cﬁazéﬂééts dfr‘BHIs%ZtH@’ﬂeduéti@n 2-
3-, 4-, 5-, 6- or 7-indolyl, 4- or 5-iso- indolyl, indazolyl, 1-, 2-,

4- or 5-benzh theladeange ofla d!s@aseAGQmalalnt&r disordebenzo-

a5 The term "therapeutically effective amount” also encompasses the amounts
which are effective for increasing normal physiological function.



35 pyrazolyl, 2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4- 5-, 6- or?-
benzi soxa , 5-, 6- or 7- benzothrazolyl r
7-benzi sot |azo°;ff9°54- 5-.  \D 2010/ 078905PCT/ EP2009/ 05@58&09’3@7560
6- "or 7-benz-2,1, 3- oxadrazolyl, 2-, 3-14, 5., 6-, 7- or 8-quinolyl,
1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or

8- crnnolrnyl 2-, 4-, 5-, 6-, 7- or 8- gurnazolrnyl 5- or

6- qurnoxah

further pref e*lr ﬁv&hﬁo%aggﬁgge%x%?resueﬁ ogT"&”@én@éB?&?H}P%ﬁ@ n(}%lthe

2, 1, 3- benzotfbiradiadz fdr-kanffle Miixilres 3f fwddRetresarazet eﬁamﬂaleolh the
d| benzof uranyl . The heter og% 1I ic radicals may al so be partially or
t

fully hydrodatiatleh. 1:2r 1:8s peotliiel:0P, 1000 1: 308t i t uti ons, Het rmay

t hus al so d

o T unyt, 2, B Ay pltefoif pigBhe el fefeisanters s3mPRipas

- 3- furyI 1, 3-di oon an-4-yl, tetrahydro 2- or - 3- thr enyI 2, 3-

di hydr o- 1- -2-, -3-, -4- or -5-pyrroly 5-di hydro-1-, - - 3-
_4- or -5- phia Bvention relates t@rth@csmﬂ%rnriamwe fqr@fttrl%?afi@aits thergof o
-4-imdazol r I

tetr ahydr o- e B P IR drepptatipn omagtindY or the g8 Kcoording
-4-pyridyl, té Cﬂaﬁnsﬁt‘leitawdmﬁanﬂéeeutrc@rly us3ble defivatives, saiits; Solpytesdyl ,

1-, 210 3- or 4-piperidinyl, 2-, 3- or 4-norpholinyl, tetrahydroZ-
-3- or -4- pjaamnem@n&iﬂpwerslthgreaﬁfocgm{agtenseq in ghat_ 5. yl,
hexahydro- 1 20 hexahydro-1-, -2-, -4 or
¢ 5- pyrrnldrnyl E§C%HBOUﬁ%BYEF%§%g@%%JI 1,2,3,4- tetrahydro 1-, -2-,
-3-, -4-, -5-, -6-, -7- or -8- qurnonI
1 2, 3 4- tetrahydro-l- -2-,-3-, -4-, -6-, -7- or -8-isoquinolyl,

- 7- or 8- 3, 4- Q ZFLbenzo 1, 4- oxazi nyl , further
prefer ly 2, 3- net hyl eRediry henyl , 3, 4- nethylenedroxyphenyl
2, 3- eﬂ%ﬁlenedroxyphenyl ?%\4\\ 5 pwlenedqpxyphenyl
3, 4- (drfluoronethylened? nyl, 2, 3-di hydro- benzofuran-5- or
6-yl, 2,3-(2-oxonethyuenedfe%y)phenyl or also 3, 4-
di hydro-2H 1, 5- benzodi oxepi n-6- or -7-yl, furthernore preferably 2, 3-
di hydr obenzof uranyl, 2, 3- dihydro 2- oxofuranyl 3, 4-di hydr o- 2- oxo-1 H
30qurnazo|rn |, /drobenzox
2- oxo- 2, 3-dif ébé % >ga y%@ gR%?M?&%B@?ﬂWﬁ%‘QE’!ﬂQWd in Claim 1,
1, 3- dﬁﬁydrorndole 2- oxo- 1, 3- drhydrorndole or 2-
0xo0- 2, 3-di hydr obenzi m dazolyl. WD 2010/ 078905PCT/ EP2009/ 008756 - 15
atonms, whi cls resacied withta totpdund ofdlye fermadenddd , di - or trisubstituted
by A and/or =0 (carbonyl oxygen). 5Het particularly preferably
denotes piperidinyl, pyrrolidinyl, norpholin-4-yl, piperazinyl,
1, 3-oxazol i di n- 3-yl, |n1dazolld|q44 oxazol yl, oxadi azol yl,
&hrazolyl thienyl, furanyl g rrdyI where the radicals may al so
be no@® or disubstrtuEed by 2d/ or —0 (carbonyl oxygen). 10

R? R? R4

30 in which R, Rz, 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.



Irrespective of further substitutions, Heti denotes, for exanple, 2-
or 3-furyl, -t hi enyI 1-, 2- or 3- pyrronI 1-,

5-1m dazol ?%0198789 - or 5- pyrazolyl, 2-, 4- or 5- o&%?&f’iﬂ%’"%”’“
4- "or 5-isoxazolyl, 2-, 4- or 5-thi azel‘ly’al--, 3- 4 150r

5-isot hiazol yl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl,
further prefera- bly 1,2,3-triazol-1-, -4- or -5- yI 1, 2, 44ri azol - 1-

o oot At Bl JSeat RO o e e

1,2, 4-thi adirpglhd m@énlnés Hdlcalte&fért%@ f%ﬂh@?aql uftfes8le ?%éé' indicaéd
4-pyridazi nyl 20or pyrazinyl ti particularfy prefefa Iydenot es 2-

or 3-furyl, dthemwvis&-t hi enyl , 1-, 2- or 3- pyrrolyl, 1-, 2, 4- or

5-i m dazol yI 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5- oxazol yl, 3-, 4-
or 5- |5soxazolyl 2-, 4- or 5-thiazolyl, 3-, 4- or 5-isothiazolyl, 2-,
3- or 4- pyrlpgb/drev,%t,ongf 5- or 6-pyrimdinyl, 1,2,3-triazol-1-, -4-
or -5-yl, 1,2, 4- trlazol- 251-, -3- or 5-yl, 1- or 5-tetrazolyl,

1,2, 3- oxadlazol - or -5-yl, 1,2, 4-oxadiazol-3- or -5-yl,

1, 3, 4-t hi adi I- - 0or -5-vl, .1 2, 4-thiadiazol-3- or -5-yl,

1, 2, 3-t hi adiﬁ'zz’&-if'f“b?ro?%?@/ﬁ?c' - or 4-pyridazinyl or pyrazinyl, which
are unsubst ipoied dpcgmmq;ethgﬁedi substituted by A O(CH2)nl NE-12,
O(C]—IZ) NHA, O(CH2), -, I NAA' |, Het, 30Het, N:CH-NAA N:CH- NHA,

NIQZ and/ or O(CHZ) s Het E denot es C or ", E" preferably

figﬁﬁﬁpﬁ et rREPEBERtY of §ﬂ§%ﬁ§v?fe$§%4}§ amt ?ﬁ&bé’r‘%‘@@or B,

but al so, pgfitesrybablandmeef analay f; 013, @ 5 6 ThIDUDbOW G BRmMdVeptdfon,
all radicals mhlch occur nore than once y be identical or

gi ffelrent ierablygenctesierind clwthermerr etivbiniepyl. Frerapyhpuinaisobutyhe
o varitous Seetatf Sieru Pl uENiole A bO, Foia T HSRARHNE LT

t hese forns. %@cmfmttghwthytlbmplthe@mlytpﬁomm Bé&Rs, 141 r2-pad- tdrleuh@thyli 0
t he corrpounds of the formula I whi ch at | east one of the

radi cal s hadPesd. bil-t He2- pr1e:r3'er2 8d ?@Té&rﬁ Fgdmetiyiedyled- ab&%hy'%%
f d f by ~t |
P ube for mul ad PSS imERRRRUBH" L TN PERRIRNIBRRSE 112k OF 1 S el

t he radical spropyl Megmefecbblp for eaampl@lettuﬂwdrohmﬂeyli he neani ng

i ndi caled for the farnula inlaA A 20 in | bHet
25 each, i r‘ﬂdé%@rﬂﬁﬁ?wlﬁrlﬁpr?fﬁ@hﬁgﬁﬁg?es QJEH&WH‘QJH@ a?néqhécpro@ C

branched al ktbmigaytdigrabiyhethytt &St propyl, isopropyl, butyl, isobutyl, sec-butyl,
tert-butyl, pentyl, hexyl, triflucromethyl, pentafluoroethyl or 1,1, 1-trifluoro-
ethyl.
25 Cyclic alkyl (cycloalkyl) preferably denotes cyclopropyi, cyclobutyl, cylopentyl,
cyclohexyl or cycloheptyl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
30 o-, 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-
35 phenyl, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, 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)-



in-which 1-7 H atons may be replaced by F and/or O ; denotes a
nonocycl i ¢ urated, unsaturated or aromatic heterocycl e _havin

3N O ancyy(i? Igloatpﬁ?m which is unsubstituted or may beP Gl %200%{808756
di substituted by A and/ or COOR6; in FdRetdenotes piperidinyl,
pyrrolidinyl, norpholin-4-yl, piperaz- inyl, 1,3-oxazolidin-3-yl,

I m dazol i di nyl, oxazolyl, oxadiazolyl, thiazolyl, thienyl, furanyl or

pyridyl, 30 ere t he radlc | s ma Iso be nopo- or di ubstltuted by A
Bnd/ of  OCORENEM (4ET- ©F PHOrophGIfict-e M, OB MRS I ML Ay, VIO

/
2010/ 078905RGT4 EBREAY 8RS, oty doFAREBIPEntY OO of Blricthyibet

NHCOOR6 or rmpnyhpmerd&rmt o5 dip- mtmylswlfawdjﬂmtyésn ( 1BHRY m'@lanophenyl
| kKR6d t H, t h butyl or tert
|SFodenot 8 8o S en PR oS SEIRBYkag R BB ST oy

é- pyf;ﬂzglr y|3 pilgﬁfr%édw,c;n%?he(’n;%laﬁmrf&r p'iefé?hﬂ?zzg?? y|52 4 ggxsag% 6y43 4 _br 35-
5-t hi azol yl dlfmqrophenyl 2,3-,24- 2 5 p. ,6-, 3,4- or 3,5-dichlorophenyl, 2, 3 2 4-
2,5-, 2,6-, 3,4- or 3,5-dibromophenyl, 2,4~ or 2,5-dinitrophenyl, 2,5- or 3,4-
dimethoxyphenyl, 3-nitro-4-chlorophenyl, 3-amino-4-chloro-, 2-amino-3-
10 chloro-, 2-amino-4-chloro-, 2-amino-5-chloro- or 2-amino-6-chlorophenyl,
{ 2-nitro-4-N,N-dimethylamino- or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-
| diaminophenyl, 2,3,4-, 2,3,5-, 2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-
trimethoxyphenyl, 2-hydroxy-3,5-dichlorophenyl, p-iodophenyl, 3,6-
15 dichloro-4-aminophenyt, 4-fluoro-3-chlorophenyl, 2-fluoro-4-bromophenyl,
2,5-diflucro-4-bromophenyl, 3-bromo-6-methoxyphenyl, 3-chloro-6-meth-
oxyphenyl, 3-chloro-4-acetamidophenyl, 3-fluoro-4-methoxyphenyl, 3-
amino-6-methylphenyl, 3-chloro-4-acetamidophenyl or 2,5-dimethyl-4-
chlorophenyl.

20
Ar particularly preferably denotes phenyl which is mono- di- or trisubstitu-
ted by Hal and/or CN.

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 b-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 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-yl, 1,2,3-thiadiazol-4- or -5-yl,
3- or 4-pyridaziny|, pyrazinyl, 1-, 2-, 3-, 4~, 5-, 6- or 7-indolyl, 4- or 5-iso-

35 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-, 6~ or 7- benzisoxazolyl,
2-, 4-, 5-, 6- or 7-benzothiazolyl, 2-, 4-, 5-, 6~ or 7-benzisothiazolyl, 4-, 5-,



or -5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 6-pyrimdinyl,

1,2,3-t1i 3¢@bohugsspd- OF -5y, 1,2 4-triazol-1-, -3- OpcheMoosdosry
5-tetrazow 1,2, 3- oxadl azol - 4- or -5-yl, 1,2, 4- oxadi azoF- - or

-5-yl, 1, 3, 4-t hi adi azol - 2- or -5-yl, 1,121,'4- t hi adi azol -3- or -5- yl,
1, 2, 3-t hi adi azol -4- or -5-y| , 3- or 4- pyridazinyl or pyr azinyl,
whi ch are unsubstitut ed or nono-or di substitut ed by A, 0(CH2)"NH2,

gg‘g}_'(z)a O(CHZ% %e%é %ﬁ@ﬂéa’zew E3 "denot e C,7 W@n ﬁgﬂ_ﬂﬁz

35R3denot es A, SCCM,or(SQHBmeet 1, 3Halt,, 0(&HZ) or SMAvinoliowyl, B GH2 Bt 7- or
denotes H, WO 2010/ 078905PCT/ EP2009/ 008756_- 18 - R4denotes Heti,
NHCOOR6 or NCRUINRZPIA <Y G1auingsait et Barp) 64-1- @tr 8-ZAmeszgr bé-

phenyl  whi chyi-sifip Bnreldbref&'épv1§"cf§%ﬂ¥87ﬁﬁjlf)tw é&%ﬂf aftb-y1

Het denpt es pl per I"di ny rrolidi'ny pi pera- ¥| nyl ,

1, 3- oxazol i &,y :K%quzothlaﬂdm)bm dr 5], Zngaixmlngbxadlaa@h-&ybtbrydlbenzo—
thiazolyl, t.hi enyl, furanyl or pyridyl, 10Owhere the radicals nay al so
be rmono- or Hi&Whstituted by A and/or COOR6, Hetidenotes 2- or

3-furyl, 2- ®e ﬁette%(ﬁ}a’b fa&cals%aféls% t{é’béﬁllam/ or iullfy h?ydr erPJte?yl

5-im dazol yl, xazo 3-,
4- or 5-i soﬂHzepqctt;vez:-)f fuzthensul&tltthﬂcamol—lﬁlt manthué-alsm dénmtsofdnea@m-yl ,

2_ - 4 1 3 t ]
_ 4" Or100r Ip%/’ré gycilﬁ!(&"?a%or?* ’4 0'"35%&; g}ddhﬁ'oc?r ‘332te4tr°<r§ LWI
1,2,3- Oxadl 3&Rhhydro”- or53yfhry| 11 8- d}oxcﬁQMaﬂ' %%l%"hyaro or or53t>H|eny| 2,3-
‘134th|ad|azol--or-- 2, 4- thiadiazol-3- or -5-

1,2,3-thi adlc.‘hlzyﬂroﬂ,l -, -F; 34 or35 -pyrrobd, frdibedrionts] -2y &3yf4azqrn£)'+
AR T R ML e 2
and/ or, O( CHZJirgeb.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-dioxanyt, 1,3-dioxan-2-, -4- or -5-yl, hexahydro-1-,
20 -3- or -4-pyridazinyl, hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-
piperazinyl, 1,2,3,4-tetrahydro-1-, -2-, -3-, -4~, -5-, -6-, -7- or -8-quinolyi,
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-(difluoromethylenedioxy)phenyl, 2,3-dihydro-
benzofuran-5- or 8-yl, 2,3-(2-oxomethylenedioxy)phenyl or also 3,4-
dihydro-2H-1,5-benzodioxepin-6- or -7-yl, furthermore preferably 2,3-
dihydrobenzofuranyi, 2,3-dihydro-2-oxofuranyl, 3,4-dihydro-2-oxo-1H-
30 quinazolinyl, 2,3-dihydrobenzoxazolyl, 2-0x0-2,3-dihydrobenzoxazolyl, 2,3-
dihydrobenzimidazolyl, 1,3-dihydroindole, 2-oxo-1,3-dihydroindole or 2-
oxo-2,3-dihydrobenzimidazolyl.

- In a further embodiument, Het preferably denotes a mono- or bicyclic satu-
rated, unsaturated or aromatic heterocyzle having 1 to 3 N, O and/or S



Rédenotes H, nethyl, ethyl, propyl, isopropyl, butyl or tea- butyl,

A, A each,_ I ntly of one another, denote unbranc

branched Mégﬂ%ﬁz@gﬁg 1-10 C atons, in which 1-7 H atonggﬂﬁe%ﬁ%wm%
repl aced by F and/or O, Haldenotes F-18- Br or | 35denotes 1, 2, 3
or 4; WD 2010/ 078905PCT/ EP2009/ 008756 -19 and pharmaceutically

usabl e derivatives, salts, solvates, tautoners and stereoisoners

t hereof, including, mxtures,thectepf in all ratlo 5The, ¢ of
et SRR IEASRDr kT Bl S oP PSR R
are, in addidrid?6r =Qr@RMRE Oy hods known per se, as described in
the literature (for exanple i the standard works, such as

Houben- Weyl , Met hoden der organi schen Chem e [ Met hods of Organic

Ch b de
Feact ipn’ LodSdTTGNe MR SR aHe teolhs Hee oyt RS rRE -
reacti ons %Get@%myﬁﬁsg-d%@zﬁlﬁﬂﬁ-é‘bﬁr @m@ézéﬂﬁr %)&i@ﬂﬂ%ké%ﬁ’ézcﬁ mﬁm

are not nentioned here in greater det ai | e starting corrpounds of
t he for mul adhienyhddranyl oepwidybner al |y knovvn |f they are novel,

Compounds. ﬁ'ﬁ%{%%%?ﬂ@é%%%ﬁﬁ?% T O
con0pound Qjoriyh )L rP‘I(.)Ha Il with a conpound of the formula Il1l. In

t he conppounds of t roula 111, L preferably denotes C, Br, 1 or a

free o1 reactively nodi fied OH group, such as, for exanple, an

Cpref or abl y reepeR SFAATRE s SiRindHe Vel oottt eBRNAIR 2 by AP
aryl sul f onyl2xy Jathiémg, B QOOE:SWB'I-( o af er abhlydmﬂmyi 3014- or 5-
p-tol yl sul fonyl oxy), reaction is _generally carri ed out in the

presence of %@@Y'dzblﬁﬂrrﬁow 'pﬂepéﬁdﬁ%azﬂv 0 g4nPE SHRPEClYS 1 ”eh4-

The add L o of "o arug: 2°6F oo YRy %, - ROV R et bfifera-

car bonat e orlypil hBhcaadl€l-0M4-anckiygr1, 2 dltriagbl- &, vBadr aql d of 5Sttetraablghl i
or al kal i ne- e rth metals, pref Erabl y of .potassium sodium cal cium or

caesi um may1 Bsexasiazolvio @ abivb. 1 B34-oxsbaEnl g Bnotvhel 2 dnitiadiaz-2n 984,
the reacti o {j 4B i$nBQIa%ERS- 8r W, 1193 thiadiazol-4- or -5-yl, 3- or 4-pyridazinyl
or pyrazinyl.
20 Het' particularly preferably denotes 2- or 3-furyl, 2- or 3-thienyi, 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 6-pyrimidinyl, 1,2,3-triazol-1-, -4- or -5-yl, 1,2 4-triazol-
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-yl, 1,2,3-thia-
diazol-4- or -5-yl, 3- or 4-pyridazinyl or pyrazinyl, which are unsubstituted or
mono- or disubstituted by A, O(CHa),NHz, O(CH2)mNHA, O(CH2)NAA', Het,
30  OHet, N=CH-NAA', N=CH-NHA, N=CH-NH, and/or O(CHz)mHet.

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

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



utes and 14 days, the reaction tenperature is between about -30 and
WD 2010/ 0 2009/ 008756 - 20 - 1400, nornally b d
900, in p§§?|cuﬁq Egetmeen about 0 and about 70. Suitabﬁéﬂgﬁgm?&g7§p
sol vents are, for exanple, hydrocarbonstt such as hexane, 5petrol eum
et her, benzene, toluene or xylene; chlorinated hydrocarbons, such as
trichl oroethyl ene, 1,2-dichloroethane, carbon tetrachl oride,

chl or of orm rre hane: coho as_ net hanol . et hanal
oh or of or m oy, 6RO BESAAE, 315 24Rk 8 R Reai PEHLTE! enci e
di et hyl et haglentiial 9P HIffspght, @bhara indeperdystrsifoncaandiief) or di oxane;
gl ycol ethers, such as 10 et hgj/q ene ycoI nononet hyl or nonoet hyl

ether, et hyI%C@FTP@BDd%IPﬁﬂ‘IGn m"léliéh maydiayeyone or mefe rbisal candieszand

acetone or

L et ny ! pyr o AeRaR BRelEn ypHas 3 5 EER Bt o Yoo FBhESm-
such as acetpaistsidllehesalfdrmg des, such as 15di met hyl sul f oxi de
(DMVBO) ; carbon disulfide; carboxylic acids, such as formc acid or
acetic acid; nitro conpounds, such as nitronethane or nitrobenzene;
esters, suc

oot 1 ) SV AL 1A fon Pl T B B AR e

and/ or DVF. fafmiladrinaech atwastsahe of tnelsaitihadichy s offéef s ﬂreferred
i t he invention can be used in their final

conpo s according.t

non-salt f orASAEAGE iRl ieRtRERAROYRS omeep@f@‘g%grqwtq%p%w may be
enconpasses e%]% i

(phar ggceutic ?‘y acc ﬁ{efgﬂﬁﬁlﬁg@fﬂ)f&’rﬁﬂﬁ (hpacﬁlﬁ r(?é%éﬂﬁ téthe for-

various organula laardi |nn.0h|ganhe radncalls revt debimeatedin greatmfdiatal*shhvmme in
the art. Pharnmaceut.i a It . fo of the conmpounds of
t he formul a Te3NE9fH 'C?{‘?@ f?‘ﬁ&‘?{% ?ﬁ)ﬁ@éﬂwﬁby convent i onal

nmet ho I f the conpound of the fornmula | contains a car- boxyl

group, *one of its suitable salts can be forned by reacting the
conpound wi tihla s tAlbl e temh indegiamdemtheoi:me appived dendies enboadichiedn

salt. Such bases are, for e I| ydr oxi des, i ncl uding
pf)'[(alssi um 35?Kdro;<i fleh 30(9 %t:ﬂ e Ha}l@nﬁ@i‘?'ﬁ'}?drom d; o

al kal i ne ear met al  hydr gxiyiesh 15UShLtess BEAyEEay jdr@jci um
hydr oxi de; al kali netal al koxides, for exa *e po?ass?m ﬂom de’ and

sodi um ropoxide and WO 2010/078905PCT/EP2009/008756 21 various
or gani4«’ bases as pi pgridine, dleth

h
N- et hyl gl ut'&rlrt? ne qthe al SR %ﬁﬁgaqqgcys @r%tgﬁpgrmgrq;ﬁdpﬁgromatlc

formula | are |ikew se i ”ﬂ&@%@yclé%a‘v 1:@@9 P@fo%ﬂ?@r's“amwméﬁ i9f
the formula I, acid-addition salts can formed by treating these

conpounds wi t h phar maceut iuggubstitatasepr mlayé)eomgam or disubstitgteghby &
acids, for exanple hydrogen ?alg&g)?s such as hydrogen chl ori de,
‘hydr ogen broni de or hydr oé’@ﬁl 9 ‘ot her mineral acids and
corresfdondi ng salts thereof, such as sulfate, nitrate or phosphate
and the |ike, and al kyl - and nmonoar yl sul fonates, such 10 as

et hanesul f ondd@, tHBtuenesdenetes piparidinybgyrrelidisul, morahelin értd RIPREZ-

Tl uor oacetate, tartrat 0y npaazordheeyhinsstind e guR, Bxear

salicylate, ascorbate and dzbgyl, |th|nglyP\qﬁ@;rngl Hi@rayiy| Wrweutl cal l y
acceptabl e acid-addition 15salts of the corrpounds of  the fornul a
incl ud® t he foll owi ng: ac&hgre thg gadicals may also be mono- or dlsubstltuted by

A andfor COORE;
inld E, E' E" E" denote C:

35 ) 1 o
inle R,R denote H:



pate, alginate, arginate, aspartate, benzoate, benzenesul fonate
(besylatex¥ obPdsildpt e, bisulfite, bromde, butyrate, CaﬂPﬂEFﬂhﬁmmﬂm
canphor sul onate caprylate chl ori de, chl orobenzoate, citra

cycl opent anepr opi onat e, di gl u- 20conatdy dlhydrogenphosphate

di ni trobenzoate, dodecyl sul fate, ethane- sulfonate, funarate,

gal acterate (from nmucic acid), gal acturonate, glucoheptanoate,

aluconat e, dhf 2T, 9] YGRTBROAPLRYE CRETHAUSRA BB SR ot o

hydr oi odi de, 2-hydr oxyet haneHy flaeat e, iodide, isethionate, iso-
25butyrate, lactate, |actobionate, nalate, mal eate, nal onate,

mandel at e, net aphosphate, net hanesul fonate, nethyl benzoate,
rmnohydroger}rqhisplﬁa e, 2-nap LL,enesul fonate, nicotinate, nitrate,
oxal at ol eat pal noat e, pec I nate, persul fate, phenyl acetate,

3- phenyl propi onate, phosphate, 30phosphonate, phthalate, but this
does not repr esent A restriction. WO 2010/ Q78905PCT/ EP2009/ 008756 -
22 sodi um and ot &si um seaotatetal’ KNHGRORAArMN st al salts cal ci um
and magnesium Salts of the compounds of the fornula | which are
derived from phar ITB.CEUtI cally acceptabl e organi c non-toxic bases

i ncl ude sal tis liof R)rl mar y depetagnidary and tertiary am nes, substituted
am nes;q al so including naturally occurring substituted am nes, cyclic
anmi nes,” and basic ion exchanger resins, for exanple arginine,

bet ai ne, caff¢i ne,pschl oro ne,

N N -di benzyl gt hyl ened| amH%gs%lbsn@zaﬁ ﬁlﬁta) di cycl ohexyl am ne,

di et hanol ani ne, diethyl am ne, 2-diethylan noet hanol 2- di met hyl am no-
10et hanol , et ano ne, eth i a eth hol | ne,

N- et hyl pi perft! gI uc&lﬁ“ﬂﬁg n'é W@E&)&nﬁ'ﬁ‘& I’I ‘E?FEFQPVLP(H‘M@M?W&

i sopr %yl am ne, I i docal nebuy& ne, nmegl um ne, N- nmet hyl - D- gl ucam ne,

m)rph pi per azi ne, piperidine, polyami ne resins, procaine,
puri nes, t heobr oni ne, tri- 15et hanol anmine, triethylan ne,

o oret Klaf% iR At PPy A i 205 AP S a2 @1V EO b

20Conpounds of the present umasfeatmmz@wlm BN - %r%ﬁ Weizblyl, 2-, 4- or 5-
ni trogen-contain- ing groups can be quaterni sed usi hg agénts’ such as

(G -C4) al kyl halides, for Oéaacvlvl 8- retand-isoxanglyl, 2t sbmrdptniazoiy, 3-, 4-
il 5ot 5 ot LRSI Y B il
exanpl e di nmet hyl, diethy a €s,
for exanple decyl, dOdeCYHmyﬂi 341!2)6 tna'ibf—'l-s'téﬂ o?—@ﬂd‘l%ttﬁ%*é&ol-qm-@l'o@e
broni de and iodide; and aryl’ (C'-C4)al kyl halides, for exanple benzyl

chl ori de and phenet hyl br &nyldé: orB%{tﬁramlsdrﬂ 2:hexatlinzeled-udy -6- -YomZedmds
according to the invention

labove- ment i oned phar rraceuto?(gilgzgg?’{)ére ﬂ?’u;éh'g?%lééﬁsal I u%e e

acet atd, trifluoroacet at e thiggrmybrsLor G- W @}2@346.56@&@% oglsugonabed4-
hem succinate, hippurate, hydrochloride, hydrobrom de, iset | onat e,

mandel at e, 35negl uni ne, nWfldﬁénw(ﬂfﬁﬁéﬂnﬂhw@pﬁbﬁf@tLﬁ]SlbﬁUbJ’t@d e[ mono-

sodi um phosphat e, stear at | f ul f \/
thi omal ate, tosyl ate and ?FS?P@&%E#H?%%B @‘Jﬂ_lzg Ngz’ng i) f”é%&fgd to
represent a restriction. OQQF%QWMTM,SE&Q&,ERQ@QQNQQS,?SG - 23

30 N=CH-NHA, N=CH-NH; and/or O(CH;)Het;
inlm EE,E", E" denote C,
R' R? denote H,
25 R® denotes A, COA, (CHz)sHet, Hal, O(CH2)NAA' or
O(CH2)mHet,

R denotes H,



Particul ar prefer ence is given to hydrochl oride, dihydrochloride,
hydr o- bro nmesyl ate, phosphate, sulfate an 5
The aci d- %?ngﬁ%g Its of basi c conpounds of the fornu %ﬁEE@PQ&ﬁSG
prepared by bringing the free base form8i-nto contact with a
sufficient anount of the desired acid, causing the formation of the
salt in a conventional manner. The free base can be regenerated by
bringing the salt forminto contgch ] a b and isolating the
free base in a cor{:‘t nti on&en F?g%n'g?% *%@5& %ﬁ@'forms differ in a
certain respect frginthe grhbrsPQnding salt forms thereof with
respect to certain physical properties, such as solubility in polar
solvents; for the li)urposesieobt&ﬂéle)MHﬁtlon however, the salts
other- 15wi se corr spond tp the respective free base f.ar er,eof .
PRt et R A N S
t he corrpounds of the formgna/dr@ne formed with nmetals or amnes, such

as 20al kali metals and alkaline earth netals or organic am nes.
Preferred nmetal s di&d sodi menotﬁarapendmvl mgnb@hulmmrphelm-émumlpera—

Preferred organic am nes are t hyl enedi.a

chl or opr ocai ne, choli ne, Nﬁaﬁ'& ﬁ(ﬁny,!ﬁ W‘Qﬁéa'fdfiﬂ!{m gxazolyl oxa-

N- net hyl - D- gl ucam ne and @’mmm,az%@[hm,m (ﬁal ts of

aci di ¢, conpounds according to the i nvention are prepare by bringi ng

the fri¢k acid forminto carh%eﬁhwadrcadsmy alsodra mamouat disubstiwited by
desired base, causing the . gﬁ% gzgjb 8 the salt in a conventional
‘manner. The free acid can é '‘ed by bringing the salt form 30

into contact with Hat'aci d dendtdss! @t3-ngyt, 2e of Behiesl, d-i B 6 3-pyrrotyl, 1-,
conventional manner. The free acid forns differ in a certain respect

from the correspondi ng sal& 4f 6F ﬁdmﬂfﬂ%ﬁ%&df 1widt A @speytazolyl.okr faPhS-
physi cal properties, S”Chof?r%z(\?,\gf 4D} | < ry5-‘sr31xg%lgg2504 V§E. &.aé&yeéh%

pur pos of the invention ot’herwi'se corfespond
to the respective free aciod Si:QbﬂﬁazdmrzofB- oY@-pyridyl, 2-, 4, 5- or 8-pyrimi-

2010/ 078905PCT/ EP2009/ 008756 - 24 npound. accor di ng to the

i nvention contains nore t§lohé %F@EB' Whl h°is5 ?r&'apa?p‘ﬂ“énﬁﬁd‘f"or'r% ]
phar maceutical |y accept ableg,,sal ) nyent i I
enconpasses nultiple salt 59V|T$ %"isal%tré t or%@%glr)% (E'f r?o)r(]ugbzsgf or

exanple, bitartrate, di ac@rad@zoblBi unm*rplt e 3 mtrmagiazm Deor G-yhopaat e,
di soerﬂm and tri hydrochl or| de, this is not intended to re resent

arestriction. Wth regar(§ 'ﬁg'atzﬁh§ @Eﬁrﬂd"e@o%ﬁ@adlatzobéno'bé ¥eénOf flat
th i har - | t

connecti on i taken to medy drtafonpyRaSRR i 8 dngUoRuhitEd BE RRET-
conpound of the fornula I arruilsdbstlfmmrbyfﬁ\ A ) NHS, @éﬂ:Hg)mNHA

partlcular if this salt f S ed p okinetic

'properties on the active W éﬁg% Eﬁ[m‘é\'free 15f or m of

the a@3dve ingredient or awciQINIBA RaCH. NFL’Ber/oF@?(}:HS)t i ngr edi ent
t

used earlier. The phar maceutically accep 5I%e sal t ‘YofM of’ the active
i ngredi ent can al & provi dienbtessHaoteting, ehhrgr @domylt isbpropyh dutyircsttetti me
with a desired pharmacokin L[ c property which it did not have earlier
and can 20even have a posr Xle influence on the phar macodynam cs of

mesbggty ive ingregieqnt w Tefacheﬁl%ﬁbn&@nﬂyﬁéf SRSEABRIET | derititd lLUpBFIndHad

30 or branched alkyl having 1-10 C atoms,
in which 1-7 H eatoms may be replaced by F and/or
Cl,
Hal denotes F, Cl, Bror |,
m denotes 1, 2, 3 or 4;

35



The invention furthernore relates to nedi canents conprising at | east
one conpowyiglAobdgs fornul a | and/or pharmaceutically usaRkfioe9/008756
derivatives, 25solvates and stereoi soners thereof, including mxtures
thereof in all rati os, and optionally -dfci pi ents and/ or adj uvant s.
Phar maceutical fornulations can be adm nistered in the form of dosage
30units which conprise a predeterm ned anount of active ingredient

per dosage a?Hfzﬂ: s@ﬁ?sﬁ? rrgga[.[?g 1
g, preferabllgyot PR e@gggl%u@?tﬂlggg ﬁ “S/S%FrPééfera %/‘etgu%gn??o ,
of a corrpourwemmmmghewdfhacludmgmmtmresdlapmwiimgll gatidshe condition
treated, the 35 nethod of adm nistration and the age, weight and
condition of the patient, or pharmaceutical fornmulations can be

admi ni st er edp Aié‘cérﬂﬁoﬂﬁ?é‘bf)fhed@%g% déls%h@@t%ﬁ&rnhét%riéls for their

pr edetser m ned anou active ingredient per

2010/ 078905 I?@bﬁmlbﬁgiréomzﬁﬁi itiorefprelpamgdawmathod%r lafeavn pdr s sagdesni t

f | ati th ai | -d ,
i cat ed RGPS 1B el B £5h RADIG AP IREUKEr et St ve
| ngredient . {RSSRIVEY SvicttoRRIR trhiabchel BHeRiE %ttﬁﬂfs $oRanipe

can be prepared using a process whith is generally known in
phar maceut i dziteraistry], Féﬁamrga'ﬂeamee\derla@rsmttgartbrie beaprebleea.dm echadtion

adm nigiration via a esi ed sui t fo b ora
et ng: isoReioRs gt B e know] ks SUrRElR tor the sal reBEiie Gy o
{including bugspk mssdheRIYPartintd kABRAPFBLIwNiKRGHE Rbt fenfiBhea teré!
(i ncludi ng subcutaneous, intramuscular, intravenous or |ntradermal)
nmet hods. Sudlhgfeﬂtﬁnﬁatallons can be prepared using all processes known
in the pharmaceutical art by, for exanple, conbining the 15active
ingredient wwth the excipient(s) or adjuvant(s). Pharnmaceuti cal

fornul at i onsTrROSBIHAM E6hpeiRds afitRefofrlRic IPAnEaN ab@géﬁé?d“yfkhémd Ifas
separate units, such as, for exanple, capsules or tablets; 20powders
or granul es:theyrre nevel, bewsvepény earsbe Prepriedy wethasts- kpveoper se.

|'i quids; edible foans or foam foods; or oil-in-water |iquid enulsions
or water-in-oil liquid emnulsions. Thus for exanple, in the case of
oral admi ni Lerapbands bf tHeefohdum IOéarﬁpife?i@l C}/ BS obtdines Bl eeadthtly a com-
active-ingredi ent component can be conmbined with an oral, non-toxic
and pt}glr rracélﬂliné]a@fltbeéeif@lﬁiﬁdeéh iarearapews pf thetformulenllias’ f or
exanpl<e, et I th

by comm nut Fﬁgﬁ% ﬁoﬂwlgé)%%gg rg(;n’t{%bghs@é‘ﬂ Ll greffé#é%iy 58M8£§|%F | R %pr?éeeﬂr

I ne st ze an ’mX|n

wi th a 30phaeasibey mufumorpg@mb sathras o éxample, %lrmaétﬂﬁatéfﬁégl%r,,an
such as, for exarrpl e, an edi bl e carbohydrate, such as, for exanpl e,

starch or mimidazalid e@fﬁlwfpnywéwmi -BeC aprop dpreierabhhmeting may
“-l I kew se be PEBRGR%y or trifluoromethylsulfonyloxy) or arylsulfonyloxy having 6-10 C

25 atoms (preferably phenyl- or p-tolylsulfonyloxy).

The reaction is generally carried out 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 alkaii 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



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

t he pomeﬂw&dﬁ%}d?}é’gu efore the filling operation. A disi Péﬁ95%5/0&956
sol ubi l'i ser, such as, for exanple, agar-agar, calcium carbonate or
sodi um carbonate, 5may |ikewi se be add@®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 ant S -d n_likew.se be incorporated i.nto the
m xture. Suif{§16§%+%llyg$%%§§ 'ﬁﬁcﬁ[}%@%’s’t@r%ﬁc'ﬂ%ﬁ og &N %ﬁqlﬂlrbalalnd
sugars, suchabsmit 700r exanpl e, gl ucose or beta-|actose, sweeteners
made from mai ze, natural and synthetic rubber, such as, for exanple,

aciaci a,h It r agaiditaiie ingit %@uemtﬁwaaegfpn%?mp&%rfw@mbﬁ%@qdﬁm%@@sane,
Phebe glosag@stsiglnietBriBonzafe, k! il chitriBled B HAE RS,

stearate, sadichrasogichlorbethyepe dR-adichlord&thanedtaron bpadteridd tHIbe-

i ke. The disintegrants include, wthout being restricted thereto,
starch, net fgireardighieemeijane; Heoheni such aamathanegjuathare!l, tsrprPPae.

20The tabl et I I r [Ialom

m xture, gr a@d’ﬁg?{%@’ @P@fgpﬁggli%bﬁ@rarpﬁe&?%'?’ésa%élggjé&g?f%@gf’cant
and a di si ntdiigoprapyasthepy esahpdrofirangMH) @rdiottanee gheobethers adicatas A
powder1dn' xture is prep:r\r ed by m xi ng the conpound comrinuted in a

sui tabl'e narfiBYeRROCR! Manesirthyrorangacethybathesaihylsas chel dimeihyl

optionally w Pl r C ami
‘car boxynet h\;ﬁt@%rl @L‘f? g@g‘? ]%er@a gisﬁgtﬁ Za’s %cgt%ﬁ%(%g?) g%”ﬁgﬁyefnﬁ?/‘?% such as

pyr r ol i done acetathileo dimethylacetamidienti :mstigipyaslidinoneg i) e dipsath§iti n,
an absorptiqn acceleratar, .such as, for exanple, quaternary salt,
and/ or an aEQB'P%@ e{@\ﬂgﬁr 'Hi",esfw?rucﬁﬁérﬂﬂ‘“ ?“'E'E‘?rt%ﬂfi%?‘&esk%qﬂ? ASor

di cal ¢j.um phps, m%@r ] n at.e
vvettiﬁ1 it w t%@%yﬁ eg,g?guc gsc,a@d(ﬁrmggg%f ggl%sogméggé@%aﬁ %%ste,
acadi a nmuci lfageicacid of acétimacidf nitrel damhpsiendsy, spoh aseitromethars sr @itrd-
pressing it  through sieve, As an alternative to nul ation, the
powder i xt &F@Zea% %%ermuphraé@ﬁvlaﬁ Beetl MHIES1BE S8 PlypRls.

| unps of norpREhIaF PretlRRRe MiiveR t%_raﬁ:e?dr?{?ﬁé‘, dHEnIbRMEHENE" RIRHS GRd/ofNe
granul es can be lubricated by addition of stearic acid, a stearate
salt, talc &Mhineral oil in order to prevent sticking to the tablet
casti @y noul ds. WD 2010/ 078905PCT/ EP2009/ 008756 - 27 - The

| ubricated m xture is then pressed to give tablets. The conpounds
accor di ng t HdimhdcaYeshl tsGHE hePfdimsconbined with a free-fl ow ng
inert excipient and then pressed directly to give tablets wthout
carryi ng outlhengaid gosmaundsaccordiag yo theekwention tapde usad iartbpiafieat or

' St f.a shell ling |
Thyer of - suder i BT O FRZudit Bind 8 Sefendivatn afo tCharRoes
preser®d Dyefe €28 dithésllesmpsuhtie FftHeoRkhEhéiR ﬂéﬂﬁécl;élﬂicléﬂy abtépt. o

differenti ate between different dos?fge units. 10Oral liquids, such

as, for exa@blesaks|whiclhgande dgrivesiior|vakious orgamiclaadpnergapis acidsn

bre-spect {1 EampoaibpRdulsritnan & draasiPahisdstigpe
di ssol vi ng tsaé feAm® ol itk E6MPBuAGY 8PtHe BRinuld PareWok themipidk blahlpﬁe ?rced

flavour, while elixirs 15 are prepared using a non-toxic al coho
vehi clag  Sudyeaesiventioralmetodsy Hhihecempepndiof jee fororulaf containsawarnd

in a non-toxy el i LLser si.iier such.as, for
exanpl e, et #8%%@{6%‘@ :31'51%S%?E[%?thgl?cs(iaﬁtgﬂ:%ng%#%me&gﬁg@@q@ﬁgﬁ@e §8Mi t ol
et hers, pregaundiwittea sulthBledbdseaiddiivé Mes coBesfortiing BAs&adantmm .
peppermnt qil or natural sweeteners or saccharin, or other

artificial SWsbikarasargnipriaramirealkalhmataidiiresdss inalyeing mofessivenge
uni t f;;f mul 3 bRGAd Yodhid hydfSie ShEHhiaM fftoxidt: dRaiinE LartRinetal
hydroxides, such as barium hydroxide and calcium hydroxide; alkali metal

alkoxides, for example potassium ethoxide and sodium propoxide; and



25such a way that the rel ease is extended or retarded, such as, for
exanpl e, or enbedding of particulate material _in [s,
wax and t%o Wl 789 DThe conpounds of the fornula I and E%T’FER]%ME%E
sol vat es and phy5| ol ogically functional2iderivatives thereof can al so
be admi nistered in the formof |iposone delivery systens, such as,
for exanple, small unilanellar vesi cles, large unilanellar vesicles
and nultilanellar vesicles. sonmes can be, 35f or med frogt arlﬁ)tljls

phosphol i pi ¢@MOYEORIARIC b,aéps 2PIPEH lr\?sfiéer?{ﬁ?no@%%‘? ak
phosphat i dy fgﬁ@%hhﬁésr h %n@uﬁi‘tﬂf'\ %ﬁggﬁﬁg écﬁﬁﬁ?@ﬁé@@%ﬁﬁma% T4 like-

conpounds o e for and the sa , vates an
physi ol ogi caVvibg ifcindsed. dnathe dasé vhteneain cdmepewidscaithalfeonbla Idatidver ed
[ carriers to, whi

| t,i bodi th
compound. morgReut oS4 BE 1Sned by HietBe i pEmBale SHR R oo
to sol'uble R@d@l‘fa@cﬁaﬁté‘lﬁl@%@gnlm&ﬁﬁﬁjﬁnlé%lﬂbeFo? exsHplle RPHNOFRAS
may enconpass pol yvinyl pyrrol done, pyran copol ymer,

pol yhydr oxy fhradiges nsudiaas de@g&upiﬁdmcde, hydrogen bromide or hydrogen iodide,

| yhyd | d | | i ne,
ibat ]t ut ed BYUATIRIRLSUS S0 CfiesBonBR RIS hEB0 AL FulatEr e be
coupled to &nn@é@&ﬁm hBteodRd tas Alkd %rﬁpélky'leéﬁd%r%hr?l’sﬁlféﬂétbébé@cﬁ or

achieving controlled reI ease of a nedicanment, for exanple polylactic

acid, Boly- @@ﬁethane&ldfnrtﬂtfactpmestcjtt@lyartycatmt(memsulf@mta and other

QﬁhyﬁiEQSF?tnq‘té%n'sra"cactﬁgﬁt@tﬁ?ﬁﬁﬁtcﬁﬁt%@%ﬁﬁt%ﬂg 2n B S BBtEors ™ o
Phar maceut i eRletdter farratd, enseadaptiesinbi, clifA8 Ssiaiztate %é'ﬁbtjllafet rREben
can be adninistered as mdependent pl asters for extended, close

contact wit hateend tepilier Areorgmaih@hasmppeutinally Begeptabls acidagslition t he

e dedd | et Y i€ ooty EFREAR LI R eTouion” BL0RRE 4,
(1986) . ;ﬁt@,rm‘gm@té | arginats rgupangte, adapbate, ehzéopd Winate (besylate),

adm ni stratlon can be for-25mul ated as ointments, creans

suspensi ons, '$lﬂfﬂt%,r®5u'ﬁtﬁ/@é9'§"d%&Lﬁ!rﬁtﬁné?anlf&&r@f@; cgephiorsiffonate,
|
Fsove, "t or PPl ShichiR. AR, qiRe Ui o RbE R B Mol

applied as tampatea,ld|lwdtbgemhwptmt@a1m|tﬁobehta@ateaded@dylém*ratel,l gthane- t o
gi ve af oi nt nt the active ingredient can be enployed either with a

paraf fini c GuUangis dymarate; galac %’@rﬁfr@&éﬁluqﬁ @@F’hﬂﬁﬁ@ﬂ&pnaﬁ%@ Hedi ve

Lpg;andlbggte gfébé‘l’)ﬁ?a%t &Hkéﬁﬁ]@ g%t&hﬁgq&agl%?éﬁﬂ&&h%t@%&htsub&n%é er

2010/ 078905 PemiEkRaed hepBinsate, hexanoate, hippurate, hydrochloride, hydro-

( bromide, hydroiodide, 2-hydroxyethanesulfonate, iodide, isethionate, iso-

B 25 butyrate, lactate, lactobionate, malate, maleate, malonate, mandelate,
metaphosphate, methanesulfonate, methylbenzoate, monchydrogenphos-
phate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate, oleate, palmo-
ate, pectinate, persulfate, phenylacetate, 3-phenylpropionate, phosphate,

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

Furthermore, the base salts of the compounds according to the invention

include aluminium, ammonium, calcium, copper, iron(lll}, iron(l1), lithium,
35 magnesium, manganese(lll), manganese(ll), potassium, sodium and zinc

saits, but this is not intended to represent a restriction. Of the above-men-

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



- 29 Pharmaceutical fornulations adapted for topical application to
the eye | S/05%Gs drops, in which the active ingredi eptri81009/008756
di ssol ved or suspénded in a suitable carrier, in particular an
aqueous solvent. 5 Pharnaceutical formfZations adapted for topica
application in the nouth enconpass | ozenges, pastilles and

nout hwashes. Phar maceuti cal fornul ati ons adapted for recta

adm ni strati_gn.can Qadm ni stered. in. the for f _suppesitaories or
enemms. . oA oHSH PHGRE Al dr o st AR LT on
in which thengghiédigmn. DA loAfsE compdunas of HEOTPRURE] Whithadrecldrveder

having a particle 15 size, for exanple, in the range 20-500 m crons,

whi ch i s adiffainfhersgceutiealy asgaptable araamnie norAerie bpges inciyde salts oby

{he poyder ATV B8RO Eory ARG RER ffies, b SRy AL, FaThRl Y

adm ni st r at irztuedly vesatrirgesubstitited @tinds apglivairtingd aarld ishdid i@s
carrier substance enconpass active-ingredi ent. solutions in water or
oi | . Phar ma&XGhAREE Wr}ﬁuF%Ft@’iﬁﬁ'@plﬁcﬁéﬁmé’lﬁﬁﬂta‘aﬁwﬁfﬁ%@?neﬁm@@%@ﬁame;

i nhal ati on f 4 i : i H\%];‘Feth n be
gener at ed b?ﬁ %g\;“é’?'i%%"sd@% éaﬁ?’%%‘rggisﬁﬁ?gggﬁ%}tgﬁ‘ﬂs@r’@% aeﬁ%éol S,
nebul i sers daiethasofamiheatiietts/laRine; 2edietiyviarainocktiandl, 2-dipnsthgidapihed f or
vagi n adm nj stratjon can be 30adm ni ster S. pessaries, tampons,
cream?l,o gel £thaagh edhano eoegy%%ﬁammﬁggﬁm@rp%e- N-ethylpiperi
2010/ 078905R anmle =gt - le
‘suspensi ons,%’@ﬁ%@@%@?ﬁge sdgrgéékﬁgﬁ%’n%%?éamgﬁ tﬁl(éz @%g{r"gé The
f or nul at i ondidoaainke lyaive, medleméte, iNrnsethyglB-glosemioe, mdrpholivee pipera-
contai ners, for exanple Sﬁaled anpoul es and 5vi al s, an?ystored_in
freeze- dri edFJORFIINERNYITUISEY: PRAFAIF UK. HY PBHAM he
steri 'é car idif; nélhﬂﬁh@',’tﬂfaf?ﬁla‘?ﬁiﬁgp{rﬁnéﬁx%rmihéf trfp%ﬁﬁém% A RRSES,

i mediately before use 1's necessary. jection’'solutions an

suspensi ons {pydexyecthynaeihgladsne dtramstharmine) dmitgbisdamob intendgrhte d
fromsterile powders, apul es and tablets. 10 It goes w thout saying
that, in add?&e@ﬁr‘ia r@%@c Bdve particularly nentioned constituents,
the formul ati ons nmay al so conprise other agents usual in the art with
respect to the particular type of fornulation; thus, for exanple,

15f or nul at i d¥emphucts af thespreseant isventiorwhichachritainsiasie nitregeaycontain-

Co e o P eSS o SRS AR gl g
exanpl e, theopggarpié MtgNtethfl, ISdPropyl and tert-buty! chloride, bromide and
iodide; di(C4-Cg4)alkyl sulfates, for example dimethyl, diethyl and diamyl
( sulfate; (C10-C1s)alkyl halides, for example decyl, dodecyl, fauryl, myristyl
25 and stearyl chloride, bromide and iodide; and aryl{C4-C4)alkyl halides, for
example benzyl chloride and phenethyl bromide. Both water- and oil-solu-

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, hydrochleride, 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.



animal, the precise condition that requires treatnment, and its
severity, of the fornulation and the nethod

adm ni st rzﬁ(g)]gor]iafdlléé | s ultimately determ ned by the tre]g'ﬁ/%m 9'{0 8756
or vet. However, an effective anount of3a conpound according to the

i nvention for the treatment of neo- 25plastic growmh, for exanple
colon or breast carcinoma, is generally in the range from0.1 to 100
ng/ kg of body wei ght of the recipient (nmammal) per day and
particularly typically in the range from1 to 10 ng/ kg of body wei ght
per day. Thll%rtlélhﬁr BFdfRinceN®diVienBh _y@l@dcﬁl@ﬂ"d@rmﬁyﬁﬂ#b&hlﬁﬁﬂﬁaﬂm ydro-
30wei ghing 70 kg is usually between 70 and 70 where thi's anmount
can be adni Miremdesdnaleate, gnwl@tedbb@smtedwfaie a@élmlcpmaﬁel a series
of part-doses (such as, for exanple, two, three, four, five or six)
per day, so that the total daily dose is the same. An effective
anount of a TRl aci@tadtMioresSits0sf osd cempBYiAtie b tHeCRIvId Hakt p;@?alred
derivative thereof can be determned as the fraction of th fective
amount of t WY indied Hie Hee dagedernt intoreentast wvith @ guffigient amount of the

cimilar dosGEoIPd e cap b e WraedLal e ol PR IRHAT R ebREH
nmenti oned abihéefred baseicavndis regenkrdted &yrmirpin@tial S5t fopmptl cairaot s
conpri,sy ng at_ | east one com;ound of the formula | and/or

phar naceut i ¢4th 9 basgAnd igelativathe Eee hasevn@conuentiopalreansendhg free
thereof, i ”fdaléé'feﬁng‘d%ﬁéfﬂﬁ% éé?FJ ﬁdéﬁig%)hﬂeﬂ?et it sp%rﬁglarfgtssélte sone

further nedicament active i ngre I nven 1on es to

a set (kit) themfmuhn@spéctstemirepnmw mbpém)asasu@fégsbiubﬁutgannunt
of a compound of the forrmula | and/ or pharmaceutical ly usabl e sal ts,
t aut orers amPIA IINRNE OI08 e PHEOSES Of ithe INYENHEN nhgwenalsthensastthetr

al | ) vﬁé@'&grre?ﬁoﬁ@l? fHe @sﬁ;@&ﬁ&é’ﬁeé%%?%ﬁﬁs drlbf her nedi canent

act|ve ngre I ent e set conpfises suita contal ners, such as
boxes, individual bottles, 20 bags or anpoul es. The set nay, f or
exanple

t | , h t ff
aoURt of o RETROLATES (et o GRRERCalY ARaFBIRLA BPREGEANOR AT 5 Q98I o
salts, taut %ﬁqﬁo@m SHRESINSATE Fe ff&%ﬁﬁmh'rﬁéﬂa@bﬂﬁp L W0 as

t her eof in rat and an ective ano
medi canent atkalmaetaigaedlalmlmereadﬂsmsmahrgmmbyaophezt |I%|eﬂerf@d met&ISE

The prddsent co unds e suitabl e as pharmgceutica ive .
i ngredi ents 9@%@38 P&ﬁﬁ%‘“"bé’b%@lﬂezﬂqw EﬂS{ Q@Hﬁhfre*erﬁr @9APEat ment

of tyrosine dﬁﬁlﬂ@§%r@WﬂQaIH@n§ﬂ@ﬁ‘§%néﬁ?§§lﬁ]@'C?’lﬁﬁ‘éﬁl%cb Bl &i-

proliferation of tumour cel hol ogi cal' neovascul ari sation (or
angi ogenesi @)thamlamlm cﬂtbylesedlamnge dMirheibiyl-Begludaminecamd pravainer
neovascul ari sation (diabetic retinopathy, 35age-induced macul ar
Ldegener ation and the |ike) and inflammtion (psoria- sis, rheumatoid

arthri2d s armhe hgsd-bi8ikion 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

35 otherwise correspond to the respective free acid forms thereof.



WO 2010/ 078905PCT/ EP2009/ 008756 - 32 The present invention

enconpasses_the use of the conpounds of the for- nmula | _and/or
physi ol ogitAPINZE2pt abl e salts and sol vates thereof foRyT/ERQ09008756

S5preparation of a nedi canent for the ti2dat ment or prevention of
cancer. Preferred carcinomas for the treatnment originate fromthe
group cerebral carcinoma, urogenital tract carcinoma, carcinoma of

t he Iyrrphati‘(_; system stomach carci poma, |aryngeal carcinoma and | ung
carci noma. Al ?W@r%ﬁi@@ﬂ%@é‘f%W@&h%ﬁﬁﬁtws B dharpRe gseld yt i ¢
| eukaem a, | 5 ks |42 I INORS
pancreatic cvg*ﬁl‘ggir?s,dg |%%I9)gz(%®r}§§$§ﬁaﬁ re%;ﬂs('t%(ﬂ aap%?ﬁl%%ﬁf@é% S0 s type,
enconpassed ths inventiosealsd ehbempaspEsumiitipde saltsli Tygpidad nthltiplsshlt forms

according tao_the invention and/or, physiologically acgceptable salts
and sql - 15\}%?'H§et‘élq9éreé6fnpﬂ%?b‘ttaiﬁtéatﬁr afééﬁgqt?owﬁaﬂaéﬂ%@rr@&ﬁ%meﬁ or the
treat fent ory; t ki QR ' 1o j ad -

i nplicated. dIwﬁguﬁgﬁ@'adlgﬁlg@sén?F\rﬁﬁ?ﬁmgﬁ%@oﬂggHgg?ésnggﬂ?é:rrlp idc%treeg IS
an ocul ar diresensts resiatticas reti nal vascul ari sation, diabetic

retinopathy, age-induced nmacul ar 20degeneration and the |ike. The use
of conpounds of the fornmula | and/or physiologically acceptable salts

and sol vat espftheegald foahat Satd SPGFALH Qh B séeﬁ?ﬁétﬁﬁ | Qo har-
f infl 0 S W

treat t or pr evention o ammt ory di seases al s thin
the 25 copenaceutivallp aesepiablensaltitin the pesampesnadtionus kakarf lcammeanor y

di seases include. rheumatoid arthritis, psoriasis ntact dermgfitis,
del ayed hypdSALE AR D dhmaries ResimRaL S E e AR ERhe <

the use of tf5enePEPEWIHS Rits! iCpdrabiBl 7 this 3R f8fm AYaHE iRBraRld Y
acceptabl e salts and sol vates thereof for the preparation of 30a

nedi canent flharmasokinetic peenerties pndhe activn ingredieny caspated with the free
ki nase-i ndu i $.e .or. a tyrosine kinase-induced, conditi.on in
a8 | n TR 008 BRI R REC Ty o BT Spl B SEreCR b et of
a conmpound ageQrstrigr. MhetgitariaceticAly dctepthble isalt 866l of hetadtivek
manmal in need of such treatnment. 35The therapeutic anount varies

accor di ng t ongnedispsanfaleo gravide hisaativeaingrrdiget ier thenbigt Binet With ger son

skilled in the:ant. W . e w .

2010/ 078905 )réﬁi’é%'}‘%g%‘ggﬁ%@%@#‘gét\é@? nat\naNeieslierang can
enconpasses gvied e £ popigva iisfiueihce v therghirmacoadpiéicsifthisdadigecal |y
acceptXbl e salts_and solvates thereof for the preparation of a

medi cament fitgredignt wikiespaet toritsdhetanautiseficagyanithabodys -
cularisation. 5 Methods for the treatnent or prevention of ocul ar
di seases, such as dia-

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

and optionally excipients and/or adjuvants.

Pharmaceutical formutations 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
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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 mannitol.

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, cal-
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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,
giving lumps of non-uniform shape, which are broken up to form granules.

35
The granules can be [ubricated by addition of stearic acid, a stearate salt

talc or mineral oil in order to prevent sticking to the tablet casting moulds.
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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 vesicles and multilamellar vesicles. Liposomes can be
formed from various phospholipids, such as, for example, cholesterol,

35 .
stearylamine or phosphatidylcholines.
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bodies as individual carriers to which the compound molecules are cou-
pled. The compounds can also be coupled to soluble polymers as targeted
medicament carriers. Such polymers may encompass polyvinylpyrrolidone,
pyran copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxy-
ethylaspartamidophenol or polyethylene oxide polylysine, substituted by
palmitoyl radicals. The compounds may furthermore be coupled to a class

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

15 capolymers of hydrogels.

Pharmaceutical formulations adapted for transdermal administration can

be administered as independent plasters for extended, close contact with

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

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

( Pharmaceutical compounds adapted for topical administration can be for-
25 mulated as ointments, creams, suspensions, iotions, 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 to give an cintment, 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.
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in a suitable carrier, in particular an agueous solvent.

Pharmaceutical formulations adapted for topical application in the mouth

encompass lozenges, pastilles and mouthwashes.

Pharmaceutical formulations adapted for rectal administration can be

10 administered in the form of suppositories or enemas.

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a 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 held 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
35 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
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(Menarini) 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
It goes without saying that, in addition to the above particularly mentioned
constituents, the formulations may also comprise other agents usual in the
art with respect to the particular type of formulation; thus, for example,
15 formulations which are suitable for oral administration may comprise fla-

VOurs.

A therapeutically effective amount of a compound of the formula | depends

00 on a number of factors, including, for example, the age and weight of the
animal, the precise condition that requires treatment, and its severity, the
nature of the formulation and the method of administration, and is ulti-
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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5 The invention furthermore relates to medicaments comprising at least one
compound of the formula | and/or pharmaceutically usable derivatives, sol-
vates and stereoisomers thereof, including mixtures thereof in all ratios,

and at least one further medicament active ingredient.

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 stereocisomers 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 stereoisomers
thereof, including mixtures thereof in all ratios,
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 mammails, 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
5 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-
10 carcinoma, small-cell lung carcinomas, pancreatic cancer, glioblastomas

and breast carcinoma.

——

Also encompassed is the use of the compounds according to Claim 1
according to the invention and/or physioiogically acceptable salts and sol-
15 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
20 degeneration and the like.
The use of compounds of the formula | and/or physiologically acceptable
salfs and solvates thereof for the preparation of a medicament for the
treatment or prevention of inflammatory diseases also falls within the
{ o5 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
30 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.
35 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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preparation of a medicament for the treatment or prevention of retinal vas-
cularisation.

Methods for the treatment or prevention of ocular diseases, such as dia-
betic retinopathy and age-induced macular degeneration, are likewise part
of the invention. The use for the treatment or prevention of inflammatory
diseases, such as rheumatoid arthritis, psoriasis, contact dermatitis and
10 delayed hypersensitivity reaction, as well as the treatment or prevention of
bone pathologies from the group osteosarcoma, osteoarthritis and rickets,
likewise falls within the scope of the present invention.
The expression "tyrosine kinase-induced diseases or conditions” refers to
15 pathological conditions that depend on the activity of one or more tyrosine
kinases. Tyrosine kinases either directly or indirectly participate in the sig-
nal tfransduction pathways of a variety of cellular activities, including prolif-
eration, adhesion and migration and differentiation. Diseases associated
with tyrosine kinase activity include proliferation of tumour cells, pathologi-
20 cal neovascularisation that promotes the growth of solid tumours, ocular
neovascularisation (diabetic retinopathy, age-induced macular degenera-
tion and the like) and inflammation (psoriasis, rheumatoid arthritis and the
{ like).
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 stereocisomers 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

5 modulation of kinase signal transduction plays a role.

Preference is given here to Met kinase.
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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 treatment of a disease

15 where the disease is a solid tumour.

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

lung, 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 tarynx.

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 imrune 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.

a5 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
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administered to a patient with cancer for the purposes of treating the can-

cer.

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

(i) antiproliferative/antineoplastic/DNA-damaging agents and combi-
nations thereof, as used in medical oncology, such as alkylating agents
(for example cis-platin, carboplatin, cyclophosphamide, nitrogen mustard,
melphalan, chloroambucil, busulphan and nitrosoureas); antimetabolites
(for example antifolates such as fluoropyrimidines like 5-fluorouracil and
tegafur, raitifrexed, methotrexate, cytosine arabinoside, hydroxyurea and
gemcitabine); antitumour antibiotics (for example anthracyclines, like
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin,
mitomycin-C, dactinomycin and mithramycin} ; antimitotic agents (for
example vinca alkaloids, like vincristine, vinblastine, vindesine and vinorel-
bine, and taxoids, like taxol and taxotere) ; topoisomerase inhibitors (for
example epipodophyllotoxins, like etoposide and teniposide, amsacrine,
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 agonists (for example goserelin, leuprorelin and buserelin),
progesterones (for example megestrol acetate), aromatase inhibitors (for
example as anastrozole, letrozole, vorazole and exemestane) and inhibi-

tors of Sa-reductase, such as finasteride:
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(Medarex) iy agents which inhibit cancer cell invasion (for example metallo-
proteinase inhibitors, like marimastat, and inhibitors of urokinase plasmi-
nogen activator receptor function);

(iv) inhibitors of growth factor function, for example such inhibitors
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-
(3-morpholinopropoxy) quinazolin-4-amine (gefitinib, AZD1839), N-(3-
ethynylphenyl)-8,7-bis (2-methoxyethoxy)quinazolin-4-amine (erlotinib,

15 OS8I-774) and 6-acrylamido-N-(3-chioro-4-fluorophenyi)-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 endothetlial cell
growth factor antibody bevacizumab [Avastin™], compounds such as
those disclosed in published international patent applications

( WO 97/22596, WO 87/30035, WO 97/32856 and WO 98/13354) and
25 compounds that work by other mechanisms (for example linomide, inhibi-

tors of integrin avB3 function and angiostatin);
(vi) vessel-damaging agents, such as combretastatin A4 and com-
pounds disclosed in international patent applications WO 99/021686,
30 WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 and
WQ 02/08213;
(vii) antisense therapies, for example those which are direcied to the
targets listed above, such as I1SIS 2503, an anti-Ras antisense;
(viii)  gene therapy approaches, including, for example, approaches for

35
replacement of aberrant genes, such as aberrant p53 or aberrant BRCA1
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irgctré enzymey pro- grugstherapy) approaches,

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

nitroreductase enzyme, and approaches for increasing patient tolerance to

chemotherapy or radiotherapy, such as multi-drug resistance gene ther-

apy,; and
(ix)

immunotherapy approaches, including, for example, ex-vivo and

in-vivo approaches for increasing the immunogenicity of patient tumour

cells, such as transfection with cytokines, such as interieukin 2, interleukin

4 or granulocyte-macrophage colony stimulating factor, approaches for

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

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

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

bodies.

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

combined with the compounds of the formula 1.

Chloroambucil

Table 1.

Alkylating agents | Cyclophosphamide Lomustine
Busulfan Procarbazine
ffosfamide Altretamine
Melphalan Estramustine phosphate
Hexamethylmelarine Mechloroethamine
Thiotepa Streptozocin

Temozolomide

Dacarbazine Semustine
Carmustine

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

SM-11355 (Sumitomo)
AP-5280 (Access)
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Al ~y ¢ A (1 + A n N
Aphton) Seocal et o K Shea™ [AZacytidine Tomudex
Gemcitabine Trimetrexate
Capecitabine Deoxycoformycin
5-Fluorouracil Fludarabine
Floxuridine Pentostatin
5 2-Chlorodesoxyadenosine Raltitrexed
6-Mercaptopurine Hydroxyurea
6-Thioguanine Decitabine (SuperGen)
Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
10 Idatrexate Ethynyleytidine (Taiho )
Topoisomerase |Amsacrine Rubitecan (SuperGen)
inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
frinotecan (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 (Novuspharra)
Antitumour Dactinomycin (Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriamycin)  Anthrapyrazole
] Deoxyrubicin Oxantrazole
‘ 25 Valrubicin Losoxantrone
Daunorubicin (Daunomycin) Bleomycin sulfate (Blenoxan
Epirubicin Bleomycinic acid
Therarubicin Bleomycin A
Idarubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
30 Porfiromycin GPX-100 (Gem
Cyanomorpholincdoxorubici Pharmaceuticals)
Mitoxantron (Novaniron)
Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
35 Colchicine E7010 (Abbott)
Vinblastine PG-TXL (Cell Therapeutics)
Vincristine IDN 5109 (Bayer)
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5 Cemadotin (BASF) Combretastatin A4 (BMS)
RPR 109881A (Aventis) Isohomohalichondrin-B
TXD 258 (Aventis) {(PharmaMar)
Epothilone B (Novartis) ZD 6126 (AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  IDN-5109 {indena)
10 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)
15 Taxoprexin (Protarga) CA-4 (OXIiGENE)
Aromatase Aminoglutethimide Exemestan
inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi)
Formestan
20 Thymidylate syntha Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-9331 (BTG) CoFactor™ (BioKeys)
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
[nternational) Apaziquone {(Spectrum
25 Albumin + 32P (lIsotope Pharmaceuticals)
Solutions) 06-benzylguanine (Paligent
Thymectacin (NewBiotics)
Edotreotid (Novartis)
Farnesyl transferag Arglabin (NuOncology Labs! Tipifarnib (Johnson &
30 inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
Tariguidar (Xenova) (Eli Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
35
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5 inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase inhibi- | Gallium maltolate (Titan)  Didox (Molecules for Health
tors Triapin (Vion)

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

10 gonists
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
receptor ZD-4054 (AstraZeneca)
antagonists

15 Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists |Johnson)

LGD-1550 (ligand)
Immunomodulatorg Interferon Dexosome therapy (Anosys
Oncophage (Antigenics) Pentrix (Australian Cancer
20 GMK (Progenics) Technology)

Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine {Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
JRX-2 (immuno-Rx) BLP-25 (Biomira)
PEP-005 (Peplin Biotech) MGV (Progenics)

{ Synchrovax vaccines (CTL !3-Alethin (Dovetail)

) 25 Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine
(GemVax)

30 Hormonal and Oestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone

Chlorotrianisene Aminoglutethimide
Idenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin

35 Testosterone Bicalutamide
Testosterone propionate  Flutamide
Fluoxymesterone Octreotide
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Photodynamic
agents

Tataporfin (Light Sciences)
Theralux
(Theratechnologies)
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(Pharmacyclics)

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

10

15

20

Tyrosine kinase
inhibitors

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

ZDI839 (AstraZeneca)

Canertjnib (Pfizer)
Squalamine (Genaera)
SU5416 (Pharmacia)
SU6668 (Pharmacia)
ZD4190 (AstraZeneca)
ZDB6474 (AstraZeneca)
Vatalanib (Novartis)
PKI166 (Novartis)

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

Kahalide F (PharmaMar}
CEP- 701 (Cephalon)
CEP-751 (Cephalon)
MLNS18 (Millenium})

Erlotinib (Oncogene Science PKC412 (Novartis)

Phenoxodiol O
Trastuzumab (Genentech)
C225 (ImClone)

rhu-Mab (Genentech)
MDX-H210 (Medarex)
2C4 (Genentech)
MDX-447 (Medarex)
ABX-EGF (Abgenix)

GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)

25
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35

Various agents

Sanofi-Synthelabo)
Tocladesine (cyclic AMP
agonist, Ribapharm)
Alvocidib (CDK inhibitor,
Aventis)

Medical)

P54 (COX-2 inhibitor,
Phytopharm)
Bavarian Nordic)

GlycoGenesys)

inhibitor, Aphton)
Efaproxiral (oxygenator,

Allos Therapeutics)

GCS-I00 (gal3 antagonist,

SR-27897 (CCK-A inhibitor, BCX-1777 (PNP inhibitor,

BioCryst)

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

CV-247 (COX-2 inhibitor, Ivy Tirapazamine

(reducing agent, SRI
International)
N-Acetylcysteine (reducing

CapCell™ (CYP450 stimula agent, Zambon)

R-Flurbiprofen (NF-kappaB
inhibitor, Encore)
3CPA (NF-kappaB inhibitor,

G17DT immunogen (gastrin Active Biotech)

Seocalcitol (vitamin D
receptor agonist, Leo)
131-1-TM-601 (DNA
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PI-88 (heparanase inhibitor, antagonist, TransMolecular
Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histarnine ILEX Oncology)
antagonist, YM BioSciences Minodronic acid

Histamine (histamine H2  (osteoclast inhibitor,

5 receptor agonist, Maxim)  Yamanouchi)
Tiazofurin (IMPDH inhibitor, Indisulam (p53 stimulant,
Ribapharm) Eisai)

Cilengitide (integrin an- Aplidin (PPT inhibitor,
tagonist, Merck KGaA) PharmaMar)
SR-31747 (IL-1 antagonist, Rituximab (CD20 antibody,

Sanofi-Synthelabo) Genentech)

10 CCI-779 (mTOR kinase ~ Gemtuzumab (CD33 antibos
inhibitor, Wyeth) Wyeth Ayerst)
Exisulind (PDE-V inhibitor, PG2 (haematopoiesis
Cell Pathways) promoter, Pharmagenesis)
CP-461 (PDE-V inhibitor, Ce Immunol™ (triclosan
Pathways) mouthwash, Endo)

15 AG-2037 (GART inhibitor, Triacetyluridine (uridine
Pfizer) prodrug, Wellstat)
WX-UK1 SN-4071 (sarcoma agent,
(plasminogen activator Signature BioScience)
inhibitor, Wilex) TransMID-107™

PB1-1402 (PMN stimulant, (immunotoxin, KS Biomedix
ProMetic LifeSciences) PCK-3145 (apoptosis

20 Bortezomib (proteasome  promoter, Procyon)
inhibitor, Millennium) Doranidazole (apoptosis
SRL-172 (T-cell stimulant, S promoter, Pola)
Pharma) CHS-828 (cytotoxic agent,

TLK-286 (glutathione-S Leo)
transferase inhibitor, Telik) Trans-retinic acid

25 PT-100 (growth factor agoni (differentiator, NiH)

Point Therapeutics) MX6 (apoptosis promoter,
Midostaurin (PKC inhibitor, MAXIA)

Novartis) Apomine (apoptosis promot
Bryostatin-1 (PKC stimulant ILEX Oncology)

GPC Biotech) Urocidin (apoptosis promotg
CDA-II (apoptosis promoter, Bioniche)

30 Everlife) Ro-31-7453 (apoptosis
SDX-101 (apoptosis promoter, La Roche)
promoter, Salmedix) Brostallicin (apoptosis
Ceflatonin (apoptosis promoter, Pharmacia)

promoter, ChemGenex)

35 Alkylating agents | Cyclophosphamide Lomustin
Busulfan Procarbazin
Ifosfamide Altretamin
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Chloroambucnl 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
6-Thioguanine Decitabine (SuperGen)
20 Cytarabine Clofarabine (Bioenvision)
2-Fluorodesoxycytidine Irofulven (MGI Pharrna)
Methotrexate DMDC (Hoffmann-La Rochg
Idatrexate Ethynylcytidine (Taiho )
( Topoisomerase |Amsacrine Rubitecan (SuperGen)
) 25 inhibitors Epirubicin Exatecan mesylate (Daiichi)
Etoposide Quinamed (ChemGenex)
Teniposide or mitoxantrone Gimatecan (Sigma- Tau)
Irinotecan (CPT-11) Diflomotecan (Beaufour-
7-Ethyl-10- Ipsen)
hydroxycamptothecin TAS-103 (Taiho)
Topotecan Elsamitrucin (Spectrum)
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 (Novusgharrna)
35 Antitumour Dactinomycin {(Actinomycin Amonafide
antibiotics D) Azonafide
Doxorubicin (Adriarnycin)  Anthrapyrazole
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Topot ecanEl sam truci n ( Spe WyiChexr azoxanet ( T&pSPEAWENE J- 107088
(Merck & Co) Pixantrone ( Daypﬁmcﬁra)(DBummsm) Bisanwyete sulfate (Blenoxar
Rebeccanyci n anal ogueCKD- 6QBpirdpeing Kun Dang ( Ex&lgomyirie/aid0 ( Kyowd
Hakko) BBR- 3576 (Novusphar fTigrarubigimt i t umour ant Bfgearhyais ADacti nonycin
(Actinpnycin Anonafi de |[darubicin Bleomycin B
Rubidazon Mitomycin C
Plicamycinp MEN-10755 (Menarini)
Porfiromycin GPX-100 (Gem
Cyanomorpholinodoxorubici Pharmaceuticals)
Mitoxantron (Novantron)
10 Antimitotic agents | Paclitaxel SB 408075
Docetaxel (GlaxoSmithKline)
{ Colchicine £7010 (Abbott)
Vinblastine PG-TXL (Cell Therapeutics)
Vincristine IDN 5109 (Bayer)
Vinorelbine A 105972 (Abbott)
15 Vindesine A 204197 (Abbott)
Dolastatin 10 (NCI) 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)
20 Epothilone B (Novartisy  ZD 6126 {(AstraZeneca)
T 900607 (Tularik) PEG-Paclitaxel (Enzon)
T 138067 (Tularik) AZ10992 (Asahi)
Cryptophycin 52 (Eli Lilly)  !DN-5109 (Indena)
Vinflunine (Fabre) AVLB (Prescient
( Auristatin PE (Teikoku NeuroPharma)
25 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
30 inhibitors Letrozole Atamestan (BioMedicines)
Anastrazole YM-511 (Yamanouchi}
Formestan
Thymidytate synthg Pemetrexed (Eli Lilly) Nolatrexed (Eximias)
inhibitors ZD-8331 (BTG) CoFactor™ (BioKeys)
35
DNA antagonists | Trabectedin (PharmaMar) Mafosfamide (Baxter
Glufosfamide (Baxter International)
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(Bayer) Vi norel bi neA 1059725PMb8B8} ) \/ nde5| neA henzyiguasyine (Paligent
Dol astatin 10 (NCl)LU 2236‘>Ih¥fBRQ3Pm (NewBiotics)
Edotreotid (Novartis)
5
Farnesyl transfetag Arglabin (NuOncology Labs) Tipifarnib (Johnson &
inhibitors lonafarnib (Schering-Plough Johnson)
BAY-43-9006 (Bayer) Perillyl alcohol (DOR
BioPharma)
Pump inhibitors CBT-1 (CBA Pharma) Zosuquidar trihydrochloride
10 Tariquidar (Xenova) (ENi Lilly)
MS-209 (Schering AG) Biricodar dicitrate (Vertex)
{
Histone acetyl Tacedinaline (Pfizer) Pivaloyloxymethyl butyrate
transferase SAHA (Aton Pharma) (Titan)
inhibitors MS-275 (Schering AG) Depsipeptide (Fujisawa)
15
Metalloproteinase | Neovastat (Aeterna CMT -3 (CaollaGenex)
inhibitors Laboratories) BMS-275291 (Celltech)
Ribonucleoside Marimastat (British Biotech) Tezacitabine (Aventis)
reductase Gallium maltolate (Titan)  Didox (Molecules for Health
inhibitors Triapin (Vion)
20 TNF-alpha Virulizin {Lorus Therapeutics Revimid (Celgene)
agonists/antagon- | CDC-394 (Celgene)
isis
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)
JRX-2 (Immuno-Rx) BLP-25 (Biomira)
33 PEP-005 (Peplin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL [3-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)




Rhi zoxi n (Fujisawa) D 24851 (ASTA Medica) M vobulin (\Warner-Lanbert)
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Cryptophycin 52 (Eli Lilly)ON-5109 (Indena) Vinflunine (Fabre)AVLB
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(BVE) BMS 247550 (BMS) BNP- | MiRtanqma yresieritk) Levs 184476
( BVMB) CA- 4- priodrug ( OXi GENE) InBEN®B8797 (M S) Dol astatin-10 (NrH)
Taxoprexin (Protarga) CA-4 (1X-GINEyaccipgomat ase i nhibitors

Anmi nogl ut et hi i de Let r ozol ¢(@em%expzol e For mest an Exenmest an At amest an
(Bi oMedi ci negs) YM 511 (Yamanouchi) Thym dyl ate synth- inhibitors

5 Hormonal and Qestrogens Prednisone
antihormonal Conjugated oestrogens Methylprednisolone
agents Ethynyloestradiol Prednisolone

Chlorotrianisene Aminoglutethimide
ldenestrol Leuprolide
Hydroxyprogesterone capro: Goserelin
Medroxyprogesterone Leuporelin

10 Testosterone Bicalutamide
Testosterone propionate  Flutamide

{ Fluoxymesterone Octreotide

Methyltestosterone Nilutamide
Diethylstilbestrol Mitotan
Megestrol P-04 (Novogen)

15 Tamoxifen 2-Methoxyoestradiol
Toremofin (EntreMed)
Dexamethasone Arzoxifen (Eli Lilly)

Photodynamic Talaporfin (Light Sciences) Pd-Bacteriopheophorbid

agents Theralux (Yeda)
(Theratechnologies) Lutetium-Texaphyrin
20 Motexafin-Gadolinium (Pharmacyclics)
{(Pharmacyclics) Hypericin
Tyrosine kinase Imatinib (Novartis) Kahalide F (PharmaMar)
inhibitors Leflunomide CEP- 701 (Cephalon)
( (Sugen/Pharmacia) CEP-751 (Cephalon)
25 ZDI839 (AstraZeneca) MILN518 (Millenium;)
Erlotinib (Oncogene Science PKC412 (Novartis)
Canertjnib (Pfizer) Phenoxodiol O
Squalamine (Genaera) Trastuzumab (Genentech)
SU5416 (Pharmacia) C225 (ImClone)
SU6668 (Pharmacia) rhu-Mab (Genentech)
ZD4190 (AstraZeneca) MDX-H210 (Medarex)
30 ZD6474 (AstraZeneca) 2C4 (Genentech)
Vatalanib (Novartis) MDX-447 (Medarex)
PKI166 (Novartis) ABX-EGF (Abgenix)
GW2016 (GlaxoSmithKline) IMC-1C11 (ImClone)
EKB-509 (Wyeth)
EKB-569 (Wyeth)
35

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

?
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Johnson & | onaf
(Bayer)Perilly
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i oPhar fH
Alvocidib (CDK inhibitor,
Aventis)
CV-247 (COX-2 inhibitor,
lvy Medical)
P54 (COX-2 inhibitor,
Phytopharm)
CapCel™ (CYP450
stimulant, Bavarian Nordic)
GCS-100 (gal3 antagonist,
GlycoGenesys)
G17DT immunogen
(gastrin inhibitor, Aphton)

Fﬁougﬁuﬁg Hnggiéﬂbonuclease

acell)
Ga[arublcln (RNA synthesis
inhibitor, Dong-A)
Tirapazamine
(reducing agent, SRI
International)
N-Acetylcysteine
(reducing agent, Zambon)
R-Flurbiprofen (NF-kappaB
inhibitor, Encore)
3CPA (NF-kappaB inhibitor,
Active Biotech)
Seocalcitol (vitamin D

Efaproxiral (oxygenator, Allc receptor agonist, Leo)

Therapeutics)

P1-88 (heparanase inhibitor,
Progen)

Tesmilifen (histamine
antagonist, YM
BioSciences)

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

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

131-1-TM-801 (DNA
antagonist, TransMolecular)
Eflornithin (ODC inhibitor, IL
Oncology)

Minodronic acid

(osteoclast inhibitor,
Yamanouchi)

Indisulam (p53 stimulant,
Eisai)

Aplidin (PPT inhibitor,
PharmaMar)

Rituximab {CD20 antibody,
Genentech)

Gemtuzumab (CD33
antibody, Wyeth Ayerst)
PG2 (haematopoiesis

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

Pathways)

Immunol™ (triclosan

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

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

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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CestrogensPredni sone Conj ugat e |
Et hyny?oest | adi of Pr edni sol Raint Therapeutics) AXIA) _
Midostaurin (PKC inhibitor, Apomine (apoptosis promot
Novartis) ILEX Oncology)
5 Bryostatin-1 (PKC stimulant. Urocidin (apoptosis promotd
GPC Biotech) Bioniche)
CDA-Il (apoptosis promoter, Ro-31-7453 (apoptosis
Everlife) promoter, La Roche)
SDX-101 {(apoptosis Brostallicin (apoptosis
promoter, Salmedix) promoter, Pharmacia)
Ceflatonin (apoptosis
10 promoter, ChemGenex)

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, Dhanabal et
25 al., Cancer Res. 59:189-197; Xin et al., J. Biol. Chem. 274:9116-9121;
Sheu et al., Anticancer Res. 18:4435-4441; Ausprunk et al., Dev, Biol.
38:237-248; Gimbrone et al., J. Natl. Cancer Inst. 52:413-427; Nicosia et
al., In Vifro 18:538- 549).
30

Measurement of Met kinase activity

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

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

insect cells (Sf21; S. frugiperda) and subsequent affinity-chromatographic
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ZD183% ( Ast riigekieasg MctiihBcdrivbé Inesmsund using various available measurement

systems. In the scintillation proximity method (Sorg et al., J. of Biomolecu-
lar Screening, 2002, 7, 11-19), the flashplate method or the filter binding
test, the radioactive phosphorylation of a protein or peptide as substrate is
measured using radioactively labelled ATP (**P-ATP, Bp_ATP). In the
10 case of the presence of an inhibitory compound, a reduced radicactive

{ 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 Flashplate™ microtitre plates from Perkin
Elmer (Cat. No. SMP200). The components of the kinase reaction
described below are pipetted into the assay plate. The Met kinase and the
substrate poly Ala-Glu-Lys-Tyr, (pAGLT, 6:2:5:1), are incubated for 3 hrs at
room temperature with radioactively labelled **P-ATP in the presence and

30 absence of test substances in a total volume of 100 pl. The reaction is
terminated using 150 pl of 2 60 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 u! of 0.9% NaCl

35 solution each time. The measurement of the bound radioactivity is carried
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Kinase reaction conditions per well:

10 30 pl of assay buffer
10 pl of substance to be tested in assay buffer with 10% of DMSO
10 pl of ATP (final concentration 1 uM cold, 0.35 pCi of **P-ATP)
50 pi 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) chloride
1 mM dithiothreitol (DTT)
pH = 7.5 (to be set using sodium hydroxide)

25
- Stop solution:
60 mM Titriplex 1ll (EDTA)

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

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

amples, "conventional work-up" means: water is added if necessary, the
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15
HPLC method:

Flow rate: 2 ml/min

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

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

3.8t0 4.2 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-ylJbenzyl}-5-

triftuoromethyl-3H-benzothiazol-2-one ("A1") is carried out analogously to the
30 following scheme |

35
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274:9116-9121; Sheu I E 0Ant| ancer lIRes. QE%H4435 4441; A3spt unk et
al ., Dev. Biol? 38:237- 24&0,.,0 mbfone et @l ., J. Net® Canc¥rolnst

52: 413-427; Nicosia et al., In Vitro 18: 538- 549). 30 yMeasurenent of

Met kiéwase acti viOlO/ 078905PCT/ EP2009/ 008756 -49. .
purification as 6Nt al;; QHe-t agged” reconbi nant hysan protein in
a bacul ovirus exp essionfvect r. 5The ki nase acti V|Oty be neasured
using various avai9 abl e MeasuPenent Systens. In tieY 1 on
proximty nmethod (Sorp et al., J. of Bionvolecular Someeni ng-g2002, 7,
11-19), the flashplat thod\m’ the filter binding test, the

radi oacti ve phosphory at QnNof a mgg-otein or peptide as substrate i's
measured using raBPBALLT vely abebied ATP (32P-ATP, 33P-ATP). In the
10 case’ of the presenge of anyrhi bitory conmpound, a reduced

radi oactive signal, or none atlall, can be detected. her nor e,
honogeneous tine-re ed fluorescence resonance ﬁ:@er rapsfer
(HTR- FRET) and jfdw enmge pol arisation (FP) techn esfc be
used as assay nethods 19(Si|Is et al. —d—e+Bi onol é’cul ar @;E%ni ng,
2002, 191-214). her n&'rj/adf’b@‘e‘tl ve ELI SA assay net hdds use

speci fi ¢ phospho anti bodi es (phdspho-ABs). The phospho |agobody only

bi nds the phosphoryl ated substrate. This binding can b Islg&ect ed by
chem | um nescence 20usi ng a second peroxi dase- COI’lj ugat gd Zant i body

(Ross et al., 2002, 0-
7'/6\(\1 HO/VN\) 7(@\,

/\/N\) PPh,/DIAD

THE
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{ 25 N\;Lo/\/N\) l
;,@Ti
F - O~
gaeSeage
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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



chem J.). Flashplate nmethod (Met kinase) 25The test plates used are
96- wel | FI I mcrotitre plates from Perkin El ner

SMP200) . e%glooﬂz%gﬁsents of the kinase reaction descri bedéﬁgfyz[{%%ﬁﬁ
pipetted into the assay plate. The Mt 3dnase and the substrate poly
Al a- d u-Lys-Tyr, (pAG.T, 6:2:5:1), are incubated for 3 hrs at room
tenperature with radi oactively |abelled 33P-ATP in the presence and

30 absence of test substances,in,a,tptal 1

reaction is CaPITHAEY Hr%gﬂﬁani\g@t% agﬁh %@Oﬁﬁ/slfﬁf‘ASQ&'%f‘?%Lon@P(yre
i ncubati on fiQ'éva barddn ey vé’&udﬂtﬁ\e ?ésuﬂ@é’fg @l@é@%dﬂrﬂ%tertéﬁi éél&ﬁiéﬂ%lsﬂ'@
are filtered off W|th suction, and the wells are washed three ti nmes

with 200 pl C’cﬁ"/o@qgl@fpuadjwdmmrma@d ‘the hredipitate Tornen issfiltarad off with t he

20Ut by ootk Yabed B e e A AE P (TRt RO A BT R ORAT
Per ki n- EI Nerhenzbiteaditllds otibufedds@fstals; M. POSH: g orsf %\gglgyl nase

reaction. This should be 5appr oxi mat el y In the range 9000 cpm
The pharnacol ogi cal zero value used is staurosporin in a final
concentratigp of, 0.1 mM The inhibitory values (IC50) are determ ned
u5| ng the R te R/r?s program Kinase reaction conditions per wel | : 1030

of assay uffer s} ance ted in say buf fer
b th 1006 of e;afts’np?fp%ﬁ e Aar Sxafeei e divol BfRcol o, 0. 35
but for : ~15( 1o igohs BT seR et HHOREY SHeThRkie R ifoadifir B addeo:
Assay bufferz565®||(8\/mrlliﬁ Sf a@@tum%ﬁs&um%samcrbmbemeaadn&h&a@dma
ort hovanadate 3 nmM nan anese% chloride 1 mMdithiothreitol (DTT)
temperature o 118° 4 hours. The reaction mixture is cooled to 6°C

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

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° ; ES] 205 (M+H).

20 Step 3:

Preparation of methyl 3-(5-methyl-1,2,4-oxadiazo!-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 ml of methanol, and the mixture is heated at the boil for 18 hours. The
reaction mixture is cooled in an ice bath, water is added, the mixture is fil-
tered off with suction and washed well with water: methyl 3-(5-methyi-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-methyl-1,2,4-



pH = 7.5 (to be set using sodium hydroxide) 25 Stop solution: 60 nv

Titriplex 33P- ATP: Perkin-El ner; 30- Met Ki : ,
Cat. No. 1\&16!%%@%%%% 1 pg/ 10 pl; spec. activity 954 Lf%/;ﬁpzouﬁ’/ﬁﬁs%ﬁe

-Poly-Ala-J u-Lys-Tyr, 6 : 2 : 5. 1: Si%m Cat. No. P1152 WO
2010/ 078905PCT/ EP2009/ 008756 -51 pH is adjusted, if necessary, to
val ues between 2 and 10, depending on the constitution of the end

product, th C: et e.or

di chl or onet ﬁoa)ér?gxé #‘n% 3{)&%@%5@%@%%@’ '{ﬂ% hsa@ q_paccﬁeagmt%redﬁgggrqgsengted

dried over %tdoum euldabire pddexaephbad presyiiré ke 182RbGee The M|y§ﬂ igd
by chromat ograp on silica gel and/or by crystallisation. Rf val ues

on silica gditer eé‘nandé%mtraé@:@t%\t@%Waﬁbﬁ residue i fakieRg st iert-buiyl

(fast gt om Son AFER Hedtfiily ekt BEMERBrSLBR Tt id: BRYetey ™
APCI - IVB (at rdrmhlarua@upr B&ﬁemexsmﬂhbﬁ benm&ﬁmumcetﬁmsés colourless
spectronetry) HPCrre hod: Fl ow rate: m/mn 99: 01

15
- 0:100 wat eqwéiNE m%)v%?Z) Eo?' ‘rFISA(MHébé'!%lFFPtIRt et 400n111cmaf(ﬂ7@d A). of
TFA 0.0 to 0.2 min: 99:01 0.2 to 3.8 mn: 99:01-> 0:100 3.8 to 4.2
mn: 0:100 Columm: Chronolith Performance RP18e; 100 mm | ong,
internal di ag@pey: 3 MM wavel ength: 220 nm Exanple 1

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 mol) 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
5 | of water each time. The organic phase is dried over sodium sulfate and
( 25 evaporated. The residue is recrystallised from ethyl acetate: methyl 3-[5-
(dimethylaminomethyleneamino)pyrimidin-2-yljbenzoate 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 mi (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 o room temperature, diluted with

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



The preparation of

3-{345- (2@&&?&%@%4 yl et hoxy) pyri m di n-2-yl ] benzy1l- 5;

trifluoro enzot hi azol -2-one ("Al") is carri ed’ Gl{EP2009/008756
anal ogously to the 30foll owi ng schenme-55-\WD

2010/ 078905PCT/ EP2009/ 008756 - 53 - reaction mxture is then heated
at the boil for 15 hours. The reaction mxture is evaporated in

th d d dified 37%
aucaus. hyc S BrcuaC Ao TYHEHPHEHI6 2 A e AAAIar e 35 BIOB RS Gpptals

Wi th Ssucti qf,p. washesk WG Mat®l+HANAAId et £ \f@wﬁﬁ {method A).
3- (N—hydroxycar bam m doyl) - ben20| c acid as colourless crystals; mp.

208'; ESI 181 (MtH). Step 2: Preparation of

3- (5 nmet hyl - 1, 2, 4 oxadi azol - 3-yOoenzoi c acid: 10 A mixture of 614 g
(3.41 I) (ﬁteg (N- hydr oxycar bam m doyl ) benzoic acid, 756 m (8.0
nol ) of acetjc anhydride acetic acid is heated at a

n
t enperat ure JePa At nfﬁrmﬁ%yﬂ%ﬂﬁéﬁydwwea&@'nzﬁwy%%zﬂaée| s cool ed to

6C and filt th d t ak

Gt 11t PRl oDt By G Bl rdcedud A SiPeeivind of st
residue i s r(sseyﬁmal)ldf%ees ﬁym W%ﬁ‘i@ld w)ﬁénzmc acid in 1.4 | of methanol,
3-(5-net hyl - 4- oxadi azol en20| c acid as colourless crystals

m p. : EE;Id '@BB“MIMH)IS hge 8)° OPfos Zalneurs o0 ofl (886 mymnol) of thionyl

concent ot eI AT GRS Ao RSRARRL Tl Bs Mt O BBy onrideare
ol ) of 3- themeibgl: Aftér éa@l%é@dnﬁéﬁ'ﬁ%%ﬁbﬁéﬁmlﬂuﬁé!sdsﬂrfédzé:tétﬁ@fﬂr of

met hanol, and the m xture is heat ed at the boil for 18 hours. The
reaction ni & bewsi hedseaetipr mixiure iseveaoratedde arvalymaddedout B0 ml in

! o T PP S S U ARG -

cryst 6{||53; mmdr&%ynﬁﬁﬂin@gl)lﬁéﬁjdhte a9tbwhisRtorystal; Ghp 2 1o-LoBt Ryl 231

Step 4: Prepar atl on of c#/ car bam m doyl benzoat e acetate: 35150
m of aceti dMitDaHPLES Rl =c& Sqaia{metiacdd).g” of wat er - noi st Raney
ni ckel

Step 8:

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

A solution, kept under nitrogen, of 10.1 g (44 mmol) of methy| 3-(5-hydroxy-
pyrimidin-2-yl)benzoate, 17.3 g (66 mmol) of triphenyiphosphine and 5.9 m!
(48.4 mmol) of 2-morpholin-4-ylethanol in 100 ml of THF is cooled in an ice
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 ml 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: methyt 3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzoate as
beige crystals; m.p. 89-91°; ESI 344 (M+H); HPLC: 2.06 min {(method A).

Step 9:
35

Preparation of {3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yljphenylimethanol:



are added to a solution of 327 g (1.47 nol) of nethyl

3-(5-nmeth 11%%/048905\/\0 2010/ 078905PCT/ EP2009/ 008756 - 5§CT/EP2009/008756
oxadi azol - 3- enzoate in 3 1 of methanol, and the m xture
hydrogenated at room tenperature and atﬁ@ospherl C pressure for 18
hours. The catalyst is filtered off, and the filtrate is evaporat ed.
The residue is taken up in tert- butyI 5nmet hyl ether, heated to the

32 et hoxycartiargl 8oz st dBeab Rl TP Thdi ot Brd BaRy
222'; ESI 1EQOK)MSH)WltWEh4@ng% a Solbtid® KEph uhaet AlGgeh; oY 8y B27.5Cnmol)

Pr epar ation of net

3- 15- (di net ©f |Wub§ré5ﬁ§drmr@§mlmé)xﬂgﬁhpwmﬁmIyﬂ&yl]m@@@é@en1&0 mijof of

a freshl e Rar i

rope 5o i T Cftertnd MARE A S TSIAE P Bickh LHipBRuAIRS 4 four,
3- et hoxy cargonyl of é@b&nam &g ous AeaiotiemamibrRSs@ufidn B8R s8died of
({2-di met hyl am no-1-

[ di met hyl | mébaPWIsS: HYE|Rreaipitale ieppae isiilteied)off withisuctemsnd washed a
di hexaf |
Sceor dance (pRoRBrifinge At UCHGHE)ARGRE! PLTRRks s BrieRBlE sodlup,

met hanol . Thaifataabd enagbratedt Theerdsid e revpstaiibadoiréDG mrmré be
courseloof 40 mn and k this teggerature for 30 m n.

I i e rBpABOYSIBRr d3u5 ¢a reeron mnwﬁgmmyrrmd@rwu@aewl}h 101
e e oTeihaRe) agem%}& grﬁ'@ar SOdI urh su I53?1 t@hgpr?gtl—ﬁﬁl'@aﬁh -

time. The organic phasé 1s

25evapor at ed.6Thein(ewtidok A)s recrystal lised fromethyl acetate:

met hyl 3-[5- (di nethyl am nonet hyl eneam no) pyri m di n-2-yl ] benzoate as
bei ge crystal s; mp 146C, ESI 285 (M+H), HPLC. Rt. = 2.03 mn

87 5.t oxsIop 105 Brey APt Azlare-Gestiorermeinyiehenybyimgicin-Gvioxy}

concentr at e@tﬁ*},ﬁgmr@“a@r@d%@”@m@d to a suspension of 103.5 g (364

mol ) of neth
315- (di met hyd mﬁbﬁﬂﬂ@rﬁ;ﬂ%&ﬂﬂ@@r@(ﬁd@e’dﬂmﬂ 31AY hhrMzeRBe5L(2- rhoﬁoHolmM—

water, and the m xture is heated at the 0|I for @Hﬁours
reaction m Ysihexy)pvEmidiad-yliphesyimeihangl sang the EﬂlXtUEQalé sxnrrteﬁl atdp@m

and filtere : ' ' { L.ich
90 20261 07690 BEH LI B THERY JoH RdT bARdb WPl bt od Bl orRREl
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)
25

Step 11:

Preparation of 3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-5-
trifftuoromethyl-3H-benzothiazol-2-one ("A1"):

% A suspension of 89 mg (0.405 mmol) of 5-triffusromethyl-3H-benzothiazol-2-
one, 150 mg (0.405 mmol) of 4-{2-[2-(3-chloromethylphenyl)pyrimidin-5-yI-
oxylethyl}morpholine hydrochloride and 286 mg (2.02 mmol) of potassium

a 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- hydr oxypyrimdin-2-yl)benzoic acid as browni sh
crystals 95'; ESI 217 (M+tH); HPLC R. = 2.1 '

5St ep"%%r"éi@?%ﬂ on of nethyl _ 8(3%920%%&89%1
3 (5 hydr oxypyri m di n-2-yl ) benzoate: 3377 m (445 nmol) of thionyl
chl oride are added to a suspension of 88.0 g (366 mml) of
3- (5-hydroxypyrimdin-2-yl)benzoic acid in 1.4 1 of methanol, 10and

e el i
ohl or 1 de_ar Skt QRlk ASE A DASCPRS B BN $01e 49, B SRR 4
vol ume of ato8f 1BRF.9f (4, #&2{01H)Tf7€693(3$c1il-t)i V@Be(df qr:n&dj I’ISI)fT.|419€(t,e,U=

off and dried_in vacuo: iy 3- (5- 15 dr oxy. |m )élé') benzoat e
as br gywi sh TefySihisd2 (. pJ @ ﬁﬂ?ﬁ 4@@ 1’914 GEHRB.6L-2.58

m n (nmethod t 0

345-(2-m)rpr$@f [—ﬁklggflsgth%xy pyrl d| n- -y %mﬂz) ef’d(a‘:m-,&'sol ution, kept
under nitrogen, of 10.1 g (44 mmol) of nmethyl 3-(5-hydroxy-

pyri m din-2-yl)benzoate, 17.3 g (66 mmvl) of tri phenyl phosphi ne and
5.9 m (48. 4hentollpwify Compophdd are dbtgliretchamalbgous#00 m of THF is
cooled in an ice 25bath, and 12.95 m (66 mmol) of diisopropyl

azodi boxyl ate are slowly added dropwise with stirring. After
stirring at S-CABrb AR M R6lir24 YRathSxy )b PRmIdIR 2Ly penZyiam-e | s
evaporated in vacuo. e rem%lue |slyéq%31t eny)Bp in 100§(%ngw

di chl or orret H;m@oﬁndzqéiaone (#2"Wat er. The organic phase is dried
30over sodium sulfate and evaporated. The residue is recrystallised
fromiso- propanol: nethyl

345- (2-nmor phol i n-4-yl ¢ hox;%pyri m di n-2-yl ] benzoat e as bei ge

cryst mp. 89-91 ] 44 (M+H) HPLC. 2.06 mn (nmethod A). WO

2010/ g‘ﬁBéOSPCT/ EPZQO3R008 a 1 Msolution of

di i sobutyl al um ni um hydri eln are ad¢led ;dropwi se with stirring

to a solution, kept under g of 9.5 (27 5 mml ) of methyl
) m

3[ 542- nor phol i n- 4-yl et hoxy d| n-2-yl ] benzoate in 180 m of THF.
After the m xture has been stirred at roomtenperature for 1 hour, 5

100 nl of apsat gggt(gg_l_ﬂq};@duQ gl H{Qih%lalﬁ?)” de solution are added

20 4 NMR (500 MHz, DMSO-dg)  [ppm] 8.65 (s, 2H), 8.25 (s, 1H), 8.22
(d,J=7.9,1H),7.74 (d, J = 8.4, 1H), 7.49 (dd, J = 4.8, 10.3, 2H), 7.41
(d,J=7.7,1H), 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-yl]benzyl}-3H-
benzothiazol-2-one ("A3")

30 Q

k@)\/j,o\/\N
35

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



dropwi se. The precipitate formed is filtered off with suction and
washed a RUFHSIMook ! Mes Wi th di chl oronet hane. The filtgpate %@95@1.,;@
over sodium sulfate and evaporated. The residue is recrystar Ise
froma nixture of 10i sopropanol / et her - 98

{345- ( 2- nor phol i n-4-yl et hoxy) pyri m di n-2-yl i phenyl}- nethanol as
yell ow crystals; mp. 101-102: ESI 316 (MtH); HPLC. Rt. = 1.67 mn

4210 (3. cni oRUIR S MRATAISOHE dFlerant o 910 UhA T A P2

hydrochl ori qg; J& 17, mH)tawzerleem o1 Pep 208 djed 1®, 8.691K8. 7154 ol )

of {345-(2- rmrghol i n- 4- yl et ;zl%gérl m di n- 1pheny| | net hanol , and
the mixture 4-394®, |3H%d5§ﬁ (ﬁo%'l’H pettak l;I)’FQE'4fb m3t0i, B.0Tks 4 fi ony!
chl ori de wa i f\f aporated 3 tinmes with toluene and
reacteg fur tsrhg’rﬂc.” 6? PJ h(’)u further purification:

4-{ 2] 243 chl or onet hyl phenyl ) pyri m di n-5-yl oxy] et hyl } nor phol i ne

hydr ochl ori de; pal e-yellow crystals, mp. 183-184, HPLC. Rt. = 2.18
mn (nethod SheRip ﬁéhn—4- lethoxy ﬁrWdlﬁIZ eHzyl}-6-propionyl-3H-
3-{345- ( 2- rmar%oh(%lﬁl(n 4- Iet oyézgyrl)ﬁydl n- wbbeng}l 14 _p Y

30t ri f | uor orasrEpthigzeleane (M3 dl - 2- one (- AI '): A suspension of 89 ny
(0.405 mmol ) of 5-trifluoronmethyl-3H benzothi azol -2- one, 150 ngy

(0. 405 gmol) of
4-{21243- chl or onet hyl phen

hydr ochl ori de and 286 ngy ¥2. mcarbonate in 8 n
of acetonitrile are stir § m of water 3bare
added to the reaction re, with a preci pltat lowly form ng. The
pre- cipitate is fhlteled off with suction, washediwith water and

dried. WD 2010/ 078995PC¥ EP2009/ 008756 - 57 Product~—ESI: 517 (MH);
Rt . :1'4‘3.272 mn (nmethod A); 1H NVR (500 MHz, DMSO §6) [ ppn] 8.64 (s,
2H), 8728 (s, 1H),-8.22 (d, J = 7.8, 1H, 7.96 (d, o~ 8.2, 1H), 7.69
(s, 1H, 7.56 (d, J = 8.2,

et hyl } mor phol i ne

9-Bromo-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yf]benzyl}-3H-

20 benzothiazol-2-one ("A4")

) Kgﬁ

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,

o

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-yljbenzyl}-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 =5 61 -3.53 (m 4H), 2.73 (t, J =5.6, 2 2.4
gm supen‘%%@@cgf‘mﬁ% The foll owi ng conpounds are obt aF(ﬁgg})mmeS%Sﬁ
anal ogousl y: -59-

105- Chl or o- 3-{315-(2- nmor phol i n- 4-yl et hoxy) pyri m di n-2-yl | benzyl1}-3H
benzot hi azol - 2-one ("A2") ESI: 483 (MtH); Rt. = 2.65 mn (nethod
A); 201H NMR (500 MHz, DMVMBO-d6) 6 [pprr] 8.65 (s, 2H), 8.25 (s, 1H),
8.22 (d, J =7.9 ,774(d J- Hﬂ%’hw(dd‘] 4.8,
10.3, 2H), 7. 41 Ty=07. TOH1H) | ? No1.9, 84, 1H), 5.31
(s, 2H), 4.35 ﬁ56+ 3.50 (m 4H)., 2.73 (t, J =
5.6, 2H), 2. 49F(m superlrrpos
6- Acet yl - 3- { 345- (2 nmor phol i n- 4=yl et hoxy) pyrim di n-2-yl]benzyl}-3Hbenz

othlaz§l-2 one ("A3") \\/©:>=0 O r!]
SN

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

10
2-one, 150 mg (0.52 mmol) of {3-[5-(3-dimethylaminopropoxy)pyrimidin-2-

( yllphenyl}methanol and 261 mg (0.78 mmol) of polymer-bound triphenyi-
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-fert-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: 489 (M+H);

Rt. = 2.81 min (method A);

"H NMR (500 MHz, DMSO-ds) & [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-

methy!-3H-benzothiazol-2-one ("A8")
35



O Nei NcA) ESI: 505 (MtH); Rt. = 2.70 min (nmethod A); W

2010/ 0789 9/ 008756 - 58 "H NWR (500 MHz, DMS

10. 20 (b,Q‘?‘E%r 515%@9 8.36 (d, J = 1.7, 1H), %8%"26"3&’8&3162
2H), 7.93 (dd, J :18 86 1H), 7.5460-7. 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 =
3-{345- (2- Mor phol i n-4-y| et hoxy) pyri m di n-2-yl ] benzy1}- 6- propi onyl- 3Ho
enzot hi azol - 2- one ("A3a")

-4-yl et hoxy) pyri d/n 2-yl ] benzyl1- 3H20ben
zot h| azol - 2-one ("A4" %@ 527/ 529 ( . =2.79 mn (method
A); '"H NWR (500 M ) 6 [ 96«6&2!) 1H), 8.70 (s, 2H),
Prepar ation of
3- 13- 15- ( 3- di e Eh§I (WMHHIO Rt op 2290) 1y (memdmtm}yllbenzyll S5-

2010/ 078905 PETNEIFR (BW) BIye7 TBVISO68:)-0 [ppm] 8.62 (s, 2H), 8.28 (s, 1H), 8.22 (d,
J=7.8,1H),7.96 (d, /=82, 1H), 7.69 (s, 1H), 7.55 (d, J= 8.2, 1H), 7.48

7.2, 3H).

5- Br onp- 3-{315- ( 2- nor phol i

824(d J =6.3, 28), 7.6 Js 8.4, 1H), 7.59 (d, J = 1.8, 1H),

749 55 (m 301H), 7.45 ( = N6, 1H), 7.40 (dd, J = 1.9, 8.4,
5532 (s, 2H), 4.57 (b, 7 2.99-3.99 (m 10H).

35trifl uorogeth yl - 3H benzot hi azol - 2-one ("AS"): WO

10
(t, J=7.7, 1H), 7.42 (d, J = 7.8, 1H), 5.40 (s, 2H), 4.05 (d, J = 6.0, 2H),
( 2.84 (d, J=11.2, 2H), 2.21 (s, 3H), 1.97 (s, 2H), 1.76 (d, J = 9.6, 3H), 1.43
~1.27 (m, 2H).
15

3-{3-[5-(1-tert-Butoxycarbonylpiperidin-4-ylmethoxy)pyrimidin-2-yl]-
benzyl}-5-trifluoromethyl-3H-benzothiazol-2-one ("A7")

8 /\NJOLO’,<
20 FE‘F/@N):O N:j/o\/[\/l

;_‘ ESI: 545 (M ~ ferf-butyl + H); Rt. = 3.95 min (method A).
‘ 25

Preparation of 3-{3-[5-(piperidin-4-ylmethoxy)pyrimidin-2-yl]benzyf}-5-
trifluoromethyl-3H-benzothiazol-2-one ("A8")

30

35



10 A suspension of 114 ng (0.52 mmol) of

S-trifl uorpared, i+ benzot hi azol 2-one, 150 ng (0. 52

{315-(3-di met'%]yl amﬁnopropoxy) pyrimdin-2- yl]phenyl }nemﬁ(gﬁgﬁ{ogﬂ(glsz%ﬁl
ng (0.78 mml) of pol yner-bound triphe®lphosphine (3mml/g) is
shaken at roomtenperature for 30 min. 178 ng (0.78 mmol) of
di-tert-butyl azodicarboxylate are added to the suspension, 15 and,
after the m xture has been stirred at poomtenperature for 24 h, 50
ng (0.15 nmol) of pgl yner - bound tri he/thyl sphi ne (3mmol/g) and 35
mg (0.15 mmoly MtErt - butyI a odiftar®Boxyl ate are again present
and shaken aft Nerrper AU h. The reaction mxture is
filtered, theFflltr 20 vaporated to dryness, and the residue is
purified by nmeans of Ppreparative HRLC. The product is in the form of
the trg fluoroacetate;, ES1: 489 (MtH); Rt. = 2.81 mn (nethod A); 1H
NVR (500 MHz, DMSO-d6) 6 | PPm 19.43y(s, 1H), 8.64 (s, 2H), 8.27 (s,

1H), 8.23 (d, J =7.7 , 1H), 7g7(d J-8.2, , 7.69 (s, 1H), 7.56
(d, J =8.2, 1H, 7.50|g;t, )7_—_6, 1H), , J =7.7 , 1H), 5.40
(s, 2H), 4.27 (t, J = 6% L 24N s,B 783(d, J= 3.4, 6H),
2.22 - 2.10 (m 2H). 36The f N orrpounds are obtai ned

anal ogously
3- {315 1- Met hyl pi peri di n-4-yl net hoxy) pyri m di n- 2- yIibenzyl} 5-triflu

Sonoronsons L EIRBAIERPOTRSAP . slrcarvompperin 4

( ) methoxy)pyrimidin-2-yllbenzyl}-5-trifluoromethyl-3H-benzothiazol-2-one is
dissolved in 20 ml of dioxane, and 6 ml of 4N HCI 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) 5 [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),7.50 (t, J=7.7,1H), 7.43 (d, /= 7.7, 1H), 5.39 (s, 2H), 4.09
(d, J=6.4, 2H), 3.30 (d, /= 12.5, 2H), 2.90 (d, J = 10.8, 2H), 2.12 (s, 1H},
1.93 (d, /=12.3, 2H), 1.52 (d, J = 10.4, 2H).
25
Preparation of 3-[3-(5-bromopyrimidin-2-yl)benzyl]-5-trifluoromethyi-3H-
benzothiazol-2-one ("A2a"):

30

35



ESI: 515 (MtH); Rt. = 2.92 min (nethod A); 1H NWMR (500 MHz, DI\/SOdG)J
6 8. , 8.28 (s, 1H, 8.22 (d, J =7.8, 1

- [I.ngﬂ 1%0",98?6@6” S 1H), 7.55 (d, J = 8.2, 1H), 7.48 (F?:T’P'Z’:@.g")‘gs?“
1H), 7.42 (d, J= 7.6, 1H), 5.40 (s, 2HB24.05 (d, J = 6.0, 2H),
2.84(d, J=11.2, 2H), 2.21 (s, 3H), 1.97 (s, 2H), 1.76 (d, J= 9.6,
3H), 1.43 - 1.27 (m 2H).

3-{3-[5-(1-tert-Butoxycarbonyl pi peridi n-4-yl met hoxy) pyri m di n-2-yl | be
nzyl}-5-trifl uor hy1- 3H ot hi a¥8P#2-one (" j< ESI: 545 (M -
tert-butyl +H®J, N S0RB. 95 'ﬂ(ma‘t‘m"ﬁ)". PP Ny Of

343-[5- (pi peridin-4- )Elﬁgethoxy y®Brm di n-2-yl ] benzy1} N‘S\;\
trifluoronethyl-3H benzothi azol -2-one ("A8") WO Br

2010/ 078905PCT/ EP2009/ 008756 -61 10 424 ng (0.6¢ mol) of

3-{345 (1-tert-butoxycarbonyl pi peri di n-4-yl rre;tgﬂ(y) yrimdin-2-yl]ben
zyl}-5-trifluoronethyl - 3H benzot hi azol - 2-one is di sgol ved in 20 nl of
di oxane, and 6 ml 4§I HCl in diox e added. The mxture is
stirred at roomg rap:uoe for ? VESZ ous preci pitate fornms in
the process, wirg iltered of TTw hﬁuctiepa tll{lred with

i sopropanol . ESIF 501 ( Rt. = 2.87 mn (methot” Ay $H NVR (500
MHz, DMBO-d6) 6 [ppm] 8.92¢s, 1Hf—S865(d, J = 15.2N Br 8.26 (s,
1H), 8¢2 (d, J = 7.8, 1H), 7,96 (d,stpe 8.2, 1H), 7.67 (s, 1H, 7.56
(d, J =8.2, 1H), 7.50 (t,NJ 3 7.7, 1H), 7.43 (d, J = 7.7, 1H), 5.39
(s, 2H), 4.09 (d, J = 6.4, \?H-? 3.30 (d, J =12.5, 2H), 2.90 (d, J =
10.8, 2H), 2.12 (s, 1H), Br

Step a:

15 Preparation of [3-(5-bromopyrimidin-2-yl)phenyljmethanol:
750 mg (0.65 mmol) of tetrakis(triphenyiphosphine)palladium are added to
a solution, kept under nitrogen, of .11 g (21.5 mmol) of 5-bromo-2-icdo-
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 ml 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, tert-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°; ESk: 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 ml of dichloromethane, and 33 ml (453 mmol) of thionyl chloride

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



1..93 (d, J= 12.3, 2H), 1.52(d, Jr 10.4, 2H). Preparation of

343- (5 br 1 di n-2-yhbenzyl] - 5- tr|fI uor oret hy1- 3Hbenzot hi

one AQaQ’?gg()/1 n%’%ﬁ 15Pr epar ation of PCT/EPZOO%OOS?S(’
[3'—(5 br onopyri m di n-211) phenyl ynet hard3 - 750 nmg (0. 65 nmmol ) of
tetraki s(tri phenyl phosphi ne) pal | adi um are added to a sol ution, kept
under nitrogen, of 6.11 g (21.5 mml) of 5-brono-2-iodopyrim dine,

(42, 9°r ol POFORT (962 B SNE DRI B ALUIaH PRy R SR AEDE STty ©
di oxane and i3 é}fd W&iwnﬁréﬁ'eﬁgﬁetﬁb?‘ture is stirred at 90C for 18

hours. The reaction mxture Is cooled to roomtenperature, tert-butyl

et hyl et herpaageleleiyaak, Algetuc-aade thrLal Rt W 8. 155mfr {rh@!h%@ Ayar ough
ki esel guhr. The organic phase of the filtrate is separated off,” dried
over dium sul fate and 25evaporated. The residue is chromatographed
on a silica-gel colum wth dichloronethane/ net hanol as el uent;
product: 2. feg;c:m p. 114-117; ESI: 265, 267 (MtH); HPLC. Rt. = 2.51
mn (method A). 30Step b: Preparation of

5- br ono- 2- (fr@namtww[%%hwmppymwctm Reyl)benzylBd-tflucmmethpt JHof

[ 3-(5- brorm@ér rﬂ%? liz%x phenyl]rret hanol are suspended in 300 m of
di chl or onet hane i (453 mml) of thionyl chloride 35are

Cem 8D 20108 CSTRRAN s TRE L EAsY PO Ehen i fiarbr ol 30 8] 1 7o
sol vent is d#$6 tinew) of 5- bromoeﬁﬁ@@haﬂ'emwnﬂphmwl)‘wtlmldméwﬂm énd

LS“_ rr_eg \ﬁ—)t Rﬂg %ho gae%urglt%gggrlwétg\éva%é%;tﬂ?%psﬁqq 45 %né%%f 1D4kA8F aﬂELC
343- (5 br oMYAt B iR Ror ﬁShfeL SO0 SR BL IR0 & ©

ne: 101 g (4. 5 mol) o uor onet nzot hi azo one,
1.39 (4. 56 ratioleyd tofw&ehrand)ﬂ@-mrﬁc'rpfrtbtﬁ 'lrfﬁltelr@rd pffevitH 3yosticinomwaishedavith
4.5 g 1°13. 69 mmol i

banat 1 f
B g i aetienb! S SRR Yo gDl AR T BaCRE 6T 37 AmThe
SUSpensi on iffethod A);
'H NMR (500 MHz, DMSO-ds) & [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-yl]pyrimidin-2-
| yi}benzyl)-5-trifluoromethyl-3H-benzothiazol-2-one ("A8")
25

9

Br
s N \;
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15added to water and the precipitate is filtered off with suction,
washed Wi and dried in vacuo, giving beige c : :
R. = 3.72 hin Jgs od A): 1H NVR (500 MHz, DVBO-d5) 5 f%@"%ﬂ@?’{ﬁ@%ﬁ
2H), 8.35 (s, 1H), 8.29 (d, J = 6.9, 184-7.98 (d, J = 8.2, 1H), 7.72
(s, 1H), 7.47-7.63 (m 3H), 5.43 (s, 202H). Preparation of
3-(3-{541-(2-pyrrolidin-1-ylethyl)-1H pyrazol -4-yl | pyri m din-2-

yl } benzyl)-5-trifl uoronet hyl - 3H benzot hi azol - 2-one ("A9") 25 Br WO
2010/ 078905PCT/ EP2009/ 008756 - 64 212 ng (1.0 mmol) of tripotassium
phosphat e t r212ychigatied amdolP8f tripofdsddmmimisphate trihydrate and 28 mg

AL ICERDT IR AOR T B MR R
py! | mr% dl(g 2 Oédlt)tpﬁ'%é?ﬂ aradr hitrbyoh %?Béd&vﬂng%dwm&?bﬁé% (BhBfMmoANd
1- (2- pyr r ol ipirimidiny2-gt)bgh2ylBs-{dfubrbmethydi3thbeniythiazoB2 bt andBABehgn-
2-yl)-1H dt t

i syszl rregyg(t gi)@ OEL%Q%(HYF@O 'd@S%%%ﬂ?ﬁ) ngé)r%ré«g?tggﬁa”lﬁq@(lt{]gﬁgxwgf ©
10ph h -
and the h?i%@%’a?‘? LR EgreRRab o POHRELIEL 2 Mihefifo el B8R thi Fx
reacti on m ium I8 stigredi LB foirr t16 hmtrer28 e)g 60a@c4 gunal) toh bea(ﬂmpheaglet at e,
d d d Th f d

col urmChhr orf B kR b RIS B tled) & s pufek ey e, A9
ESI: 550 ( M'rhi)durb"?érgtlrr@d E@ 80"('3 f&lr’jbﬂ h@Qrsﬁh eé’dﬁ éﬂ‘é@ @ﬁ@%%ﬁon %9‘&@

6 [ppm 9.17 (s, “?1 d,
1H), 8. 23 sillumw v%e( @xtracted With er:h)yl auetzame (dnedlem)d empdraua'd 7r &9

m 3 .4 2

§e ) 3 o5 C?vﬁgg Eﬁﬁcm% iéfplifidd B%”?‘?ﬁ”%co"ﬂ“@fh“lmégjg(ﬁ?hb%' silpas.
1.83 (/B 2HXdicRRIemRatiaid PieBhanol).

5-(1- hyl- 1H pyrazol - 4-y1) - 3- {345 (2-nor phol i n-4-

yl et hoxy) py ES$it 660-(RHH)] bienLy 178 inia{betiasd A);azol - 2-one ("Al 0"): WO
2010/ 078905PCT/ EP2009/ 008756 - 65 - 65 ng (0.30 nmol) of tripotassium
phosphat e trl-hNMFh(@Chh‘kH-[&DMSO@deQﬁ[lppm 1)9.97 (s, 2H), 8.50 (s, 1H), 8.43 (s

bi s(tri phenyl p h) or, e added  t

kept under n1||'Br 83‘%; dncf) ?éjzal% g]@%é S\E)ﬁd{s br%ﬂmi)'éll{é%g? 2

nmor phal | n- 4-y4et 2 yI_ z ipzol g2 and
MRS n’Jrlm 7h5’9<¥’r}1P3HbrEﬂ5rQs 2), losnay =8, bENZDYRIEZOL 62, 219,

1- et hyl- 4- (346&—53» 65 t(t, PEheB HPp1- 3,08 n d2ld) &bt el 1289 2my 21, 1.98 — 1.83

H pyrazol es ,in.4,,M of 1,2-dinmethoxyethane, and the m xture is
stirred at é % Br 18 hours. 9 mg (0.01 mml) of

bi s(tri phenyl phosphi ne)pal | adium chloride is added a further tw ce
each time, and the mxture is stirred at 1080C for 24 hours in each

case. The resebhRfliofl ofi8!{ Lriethfl 11 bGrhat 41848 5-(2-morpholin-4-

ylethoxy)pyrimidin-2-yljbenzyl}-3H-benzothiazol-2-one ("A10"):

35



extracted with ethyl acetate, dried and evaporated. The crude product
is purified by nmeans of preparative HPLC. The product is in the form
of the tri“f’@ﬁ%‘r”@é’??@?ate. 15ESI: 529 (MtH); HPLC: 2. 32 nPRI/ERHOKES7H :
1H NWVR (500 MHz, DMSO-cl15) 6 [PPM 9.9%%-b, 1H), 8.69 (s, 2H), 8.30
(s, 1H, 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 = 1.6, 8.2,
2H), 7.40 (dd, 1H), 5.34 20(s, 2H), 4.56 (s, 2H), 2.99-3.99 (m 10H),
3.84 (s, 3|_|)6_5 G&mrael) 6f tripotassium phosphate trihydrate and 9 mg

3-{345-(4- j i o .l di-n-\2- : -3 D

et TR BB SELBAEHORIEA S i R BB M g add o

2010/ 078905 RGTtkd?? Xept 0AdFSEitrogél, of 122 AHgS0etd AIMAP3f 8o oBYEY5-¢2-

3-[3-(5-bronmopyrimd n-2-yCbenzyl ]-5-trifluoromethyl-

3H benzot hi dp8MRligrkYiethaxyiparaidm-2ryllbensyl}-8H-kenreiiazolzane @ndndp
4.4 I [ WeYel : f i-06ll e

gar S o dZa d%gé@%ﬁ%%b%ﬂ@ﬂ@%@q.E‘,Q—tétrmltﬁylﬂ,B,E%MSdrblangfl-'yﬂ-

t rans- N, N- di thplyelzole2incd ail of d g dedbiokyethane eamd tredmivand ishatirmsdxdtur e

is refl uxed_ QEﬁ q]rgrgln for 48h. A further 35 pl(0.22 m*r_o[ﬁgﬁﬁof )
trans- N, N- q.fﬁ%s {91- 8 howscY areihAt gimard o8 bisirhenighpephingirslipdim
copper (1) i ﬂu&fﬂéﬂfseacﬂfg&egfurﬂ% thite ééapﬁmg??ﬁy gﬁ%‘\aﬁﬁ)g}%% ?héetf?r?éd%@d

for 3 days. e reaction mxture is stirre
preci pi& at e 868 CHior drtexiireirt eath baseicThereactind misture és ditutediveittiwatst, i n

l\(licm| )E Sl)]:c e5x éc{ew\mtﬁ elt_ﬁy cé;:c:ca-%):eitg,2drrirt]aé‘| aSH%BQSQra@d. 'I3h0e g;u%% [:?r:odgclzt3 isrTg
343- ( 5- 1 odopyjrif@dymRakeRe praperafivd HELIGIOHRBORYAY i | 82l 2-0
ne is suspe%redl [ nml uene, Bbr%?ﬁ\{/ ﬁeat eglrto 10%@%2‘3%@%2&%0 gdmteo

room t enper dtifluercaggtatepl(1. 2 nmol ) of net hyl pi perazine, 297 ng (1.4

nmol ) of potassi um phosphate tri hydrate, and 33
15 ESI: 529 (M+H); HPLC: 2.32 min (method A);

"H NMR (500 MHz, DMSO-ds) 8 [ppm] 9.95 (b, 1H), 8.69 (s, 2H), 8.30 (s,

1H), 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 = 1.6, 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-yljbenzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one ("A11"):

25

30
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WD 2010/ 078905PCT/ EP2009/ 008756 - 67 - (0.08 mml) of

2-dicyclo ¥hi i no-2',6'-di net hoxybi phenyl and 18 pgy )
of trls(bgﬁgy+8 enegcetone)dlpalladlun1are subsequently adﬁggﬁ%mgm%
stirred at 100C under an argon atnosphd&fe 33 ngy (0.08 mol) 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 un er can argon
at nosphere. Vater i ded to the reaction @ e, »upi ch is then

extracted withe®t acet@t e and riae_d. Thé product is purified
by 10neans of pieparathve, s PLC e ‘productgis in rmof the
trifluoro- acetdte. ESI.( ; . 2.53 min ( d A; 1H NWR
(500 MHz, DMSO-cl16) 6 [PPMY{ 8.58 (s, 2H), 8.24 (s, 1H), \8. 19 (d, 15J

1H), 7.46 (t, J =7.7, 1HN 7438 (d, J = 7.7, 1H, 5.4 , 2H), 3.3
and 2.5 (superinposed, 8H) 2%27 (s, 3H). 20Prepgration of}

5-chl oro-343- (5-net hyl-1, 2, 4-B¥xadi azol - 3-yl ) benzyl

benzot hi azol - 2-one ("Al 2") WD 2010/0789 &t/ Pa@ 008756 - 68
Step a: 50.9 g (233 nmol) of nethyl

3-(5-nethyl -1, 2, 4- oxadi azol - 3-yQbenzoate are 5dNfssolved in 500 m of
THF, afl 5.6 g (256 mmol) of |ithiym,dor, dride are added in

= 7.951H), 7.98 (d, J = 8. ®n1H), 7.69 (s, 1H), 7.57 ¢, ;J = 8.2,

portions with stirring at 0C. The jeacti e is stirred at room
tenperature for 20 h and subsequ dj ust } Hof 7 using 1 N
HCI. The mixture is diluted with m of wat n xtracted with

103 x 500 m of dichloronet haner_jThe conbi ned or gantt phases are
washed with water, dried and puFifFed by col umm chromat ography on
silica gel. ESI: 191 (MtH); mp. 42. 15Step b:

15 Step a:
933 mg (2 mmol) of 3-[3-(5-bromopyrimidin-2-yi)benzyl]-5-trifluoromethyl-
3H-benzothiazol-2-one is suspended in 10 ml 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 pl (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 ul (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

o5 is refluxed for 3 days.

The reaction mixture is stirred into water, the precipitate is filttered off with

suction, and the residue is dried in vacuo.

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

30
Step b:
313 mg (1 mmol) of 3-[3-(5-iodopyrimidin-2-yl)benzyl]-5-trifluoromethyl-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



9.83 g (51.7 mmol) of

[ 3-(5- et xadi azol - 3-yl ) phenyl ] net hanol are d
a0 ot R e 356 Ana 4. 01 i (52" ol [C T rAsebso

phosphorus tribrom de, dissolved in toIQYene are then added dropwi se.
The batch is stirred at 35C for 1 h and at RT for 2 h. The batch 20
is stirred into ice-water. It is extracted three tines with ethyl

acet ate. V., r Th r oduct
is purl fi ede(gy gggﬂhﬁ%%% C?%ﬁgjei"ggﬁ‘ﬁ@ﬂ’”g ?%g@gﬁ‘%ﬂ%ﬁﬁ%ﬁ“%

gi vi ng whi t el &mys0ad3 mmolp of Gik(b&Slylid@hdadditht )dipkiladier até shbse-
suspensi on of 100 of 5-chl oro- 3H benzot hi azol - 2- one,

0.54
153 ng (O. wtrﬁ?élw)a%ﬁ(dsaq%stl%@%%ﬁ HRdeRan am%@msmeze@%m
30di azol g f
soet oon t r1 LB b2 4hio Bk RhoRBh R 4T EACARRABER T, O

to the react1®mgni®GA@2imemolpof tis(bendytidenexdatant eiibatatiunVEREsubséed and
evaporated to dr&ness uct is purified by colum

chr omat ogr agMEng again @ggﬁ‘éﬁngﬁﬁﬁdsﬁt 100eE Tor ariugberegd hgingden gn-atgon.
ESI: 358 (M =

D010/ 07800k ramosEher ekt ialdgd hﬁﬁ/ﬂ"?@@ét%‘?’h%ﬁf% 6 [ ppni
7.97 (s, 1Hextrac8al with ethyl atetate B, driedl T hedcrude prédut id plirified 59 (t,

2H): 72@66“(_') e%fi]ﬁS‘Z’f éﬁe&&élﬁg‘{q HE’E& (r%e(mo%?frﬁﬂwflfef%% GEP thew'fﬁ!ﬁf pyl

[ 3- (5-chl or gyc&tsobenzot hi azol - 3-yl et hyl ) phenyl | car bamate (" 3"):
iStep a: 254.5 g (12.8 nol) of

5-chl or o- 3- (EﬂsmuseqmnﬁyWszos@mmmmdﬂgone ["Al 3a"; prepared
anal ogously to 321 (Mm+ 20 mn (rret hod A] are

di ssol ved | t:—mammtm MHﬂ:tmnEOhcyé;lr&[@pﬁﬂtEESS (), 8.2 AgHNG 19 (0

al nos re a 0 e erature usin adl um on actil ve

car boﬁ’ﬁ?mt o= FP A T N 8 s 7 4% &, 1Pt B udl Y5835 1H1).17.6 ed
ff th T

g (3W|am nzggﬁilzﬁ)? 7“ q@ﬁ?o&o@ﬁ#ﬁgr@g?ﬂfazol akﬁg 3. glr:aélldr@%iu?%l—i)

HPLC. Rt. = idpd8ed] 8H) B&7hizd3H)..

20 Preparation of 5-chloro-3-[3-(5-methyl-1,2,4-oxadiazol-3-yl)benzyl]-3H-
benzothiazol-2-one ("A12")

25 0 _sepa o)
~ 0/“\@/&‘” I\@/“'\"-N‘

step b:
30 P

<
N = o N

. e WO O
S



WO 2010/ 078905PCT/ EP2009/ 008756 - 70 Step b: 4.775 g ( 30 mmol ) of

3- (4- met hwhohprfRgdos- 1- y! ) propan-1-ol are dissolved in geyibaddbios7ss
di oxane, 20 ml of 4 N HCl in dioxane arg added, and the mx- 5ture is
evaporated to dryness. This residue is®%iturated in MIBE, filtered
off with suction and dried. This solid (6.7 g) is suspended in 50 m
of acetonitrile, and 6 g (30 mmol) of trichloronethy choroformte,
dissolved in 10 ml of acetonitrile, are added at 0. The m xture is
stirred at roomtenperature for a further 48 h. The reaction m xture.
is filtered ®fh av th suction, 10washed with acetonitrile and dried,
giving a white solid, mp. 248-250 (deconposition). Step c: 15173 ng
(0.36 mmol) ’jﬁgfgv(Q%—Sammb@ﬁmEﬁ'MS -(6hhethgt-3/2, dexadidzbhagl)béngssteaired

0.6 1-vl
L oS ot o AL 580 tnl e HF, Bt 6t (ZRarmimatiogBIue poroRyids! )

f DI PEA
Cenper at ur e BoRgR Poi SRy W Bufint G el AR bl 6T
whi ch is sulreem mmqlrEErIaWrMEehEG hvarichsuistpengiNabip@ied t A @H end using

evapor at ed. The roduct i.s purified by means of preparative
HPLC. The prBEUéfi U'%ﬁs bstyre i dilhted with58P rahel water pod eodiestast with

25ESI: 475 (

DVEG 6y 6 (b Ca e et peromeffefs. The coftided oftaniy bhates, spiaghes
8.4, 1H), 7.4ih water,]dneaahd pLH)‘i,edhﬁ;’blt@mn cirpmalo@apRy 360 Hliva gai)
697(d J =_7. , 5.16 (s, 2H), 4.09 (m 2H), 2.45-3.50
(superi rrposéiﬁ' 3@13 HHLBR. 4%, 2H) . Reacti on of

3- (3-am nobenzyl) - 5-chl or o- 3H benzot hi azol -2-one with ethyl formate
gi ves et hyl

[ 3-(5-chl or&} %_robenzot hi azol - 3-yl met hyl ) phenyl | car 35bamate ("Al4")
WO 201 078 5B/ EP2009/ 008756 - 71 The foll owi ng conpounds are

obt aj ned ang 89QUBHY7 hidi) &f PY-AERLH S SV S B AR S v henyiimethanol

are dissolved in 150 ml of toluene; heated to 35°C, and 4.91 mol

(52 mmol) of phosphorus tribromide, dissolved in toluene, are then added
dropwise. The batch is stirred at 35°C for 1 h and at RT for 2 h. The batch

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).
{ o5

Step ¢:

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);



ESI: 550 (M+H); "Al 6": ESI: 561 (M+tH). WO

2010/ 0789Q9FSH{ofeFgde99/ 008756 - 72 - Phar macol ogi cal d?tAPC%kzdbg@@gggﬁA

i nhi bition (enzyne assay) Table 1 Conpound No. |C50
A"A3a" A - 69 -

"H NMR (500 MHz, DMSO-ds) & [ppm] 7.97 (s, 1H), 7.93 (d, J = 7.6, 1H),
7.75(d, J = 8.4, 1H), 7.57 (t, 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-t-yl)propyl [3-(5-chloro-2-oxobenzo-
thiazol-3-ylmethyl)phenyllcarbamate ("A13"):

cl NO, _
s
© s’l*o

=

\N/\ step b: U cr _
—————————— N
15 NSNSt L\}:L:L,o cl
H T step c:

20 C'\in;\@jlrox/\/“\)

Step a:

25 4.5 g (12.8 mof) of 5-chloro-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 ml of THF and hydrogenated under a

hydrogen atmosphere at room temperature using 2 g of paltadium on

30 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).

35
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35
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WO 2010/078905 PCT/EP2009/008756

-70 -

Step b:

4.775 g ( 30 mmol) of 3-(4-methylpiperazin-1-yl)propan-1-ol are dissolved
in 20 ml of dioxane, 20 ml 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 ml of aceto-
nitrile, and 6 g (30 mmol) of trichloromethy choroformate, dissolved in

10 mi 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 pl (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 10m{ 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 triflucroacetate.

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, J = 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-oxobenzothiazol-3-ylmethyl)phenylcar-
bamate ("A14")



A "Al4" A | C50:10 nM- 1 p,M=A1 M- 10 ;AM= B > 10 kt M=C
WO 2010/ 0 2009/ 008756 - 73 The foll ow ng exa o]
medi camn'z\g:gggl%@éagﬁgl e AL Injection vials A solution OFPIE@%P%&%@&%%&
active ingredient of the formula | and Bl g of disodium

hydr ogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10using 2 N hydrochloric acid, sterile filtered, transferred into
injection vials, |yophilised under steril q_lcondi tions and seal ed

under sterile conditions, Each injpecti {al @Qgt,ai ns 5 ng of active
i ngredi ent. 15Exanple B: poSI tMor i m'?q‘[/ure of 20 g of an active
i ngredi ent of the formul a g @0 saya lecithin and 1400 g of
cocoa butter is nelted, poured”into noulds and 20al.l owed to cool.

Each suppository contains 20 ng of active ingredient. Exanple C
Solutimn A solution is prepared from1l g of an active ingredient of
the formula |, 259.38 g of NaH2PO4 2 H20, 28.48 g of Na2HPO4 12 H20
and 0.1 g of benzal koniumchloride in 940 m of bidistilled water.
The pH i s adihstaigwing eo@poands areobisingd snalogouslydo tige procetusesigiven
sterilised hy irradiation. This solution can be used in the form of
eye drops. ve

10 "A15"
S
e 'LQH
15 N/ \\5
sO
(—N
20 o

ESIE 550 (M+H);

( "A16";
) 25

30

35 o
ESI: 561 (M+H).



Exanpl e D: O nt ment 500 ng of an active ingredient of the

formula | with 99.5 g of 35Vaseline under asept.l

condi ti ons. ?/@%%/ 078905PCT] EP2000/ 008756 - 74 Exarer&eJr@’mf‘%’B?sé’?“s

A mixture of 1 kg of active ingredient/@-the fornula I, 4 kg of

| actose, 5 1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of

magnesi um stearate is pressed in a conventional manner to give

tablets in such a way that each tablet contains 10 ng of act.ive

i ngredi ent. Exanple F. Dragees 10 Tablets are pressed anal ogously to

Exanpl e E and subsequently coated in a conventional manner with a

coating of sucrose, potato starch, talc, tragacanth and dye. 15

Exanpl e G ical of active |ngred|ent of the formula

are introduced into hard gel ati ne 20capsul es in a conventional nmanner

in such a way that each capsule con- tains 20 ng of the active

i ngredi ent. Mgbkipnase ihhiitipofersyndassaf)uti on of 1 kg of active

i ngredi ent Q&the formula I in 60 | of bidistilled water is sterile
tr

filtered, ?érred |nto anpoules | yophi li sed under sterile
condltlons and: &R fer srq@ te copditi ons. Each anpoul e cont ai ns
10 ng of ac |ve |nare L ent. 75 -| Patent Clains 1. Conpounds of
the formulall 5 "At" A
10 "A2" A
‘ "A3" A
( "A3a" A
"A4" A
"AB" A
15 "AB" A
"AT" A
"A8" A
"AQ" A
20 "A10" A
"A11" A
"A12" A
"A13" A
( "A14" A
' 25
ICsq: 100M-1pM=A
TuM-10uM =B
30 > 10 uM =C

35



each, independently of one another, denote C or N, each,

i ndependeRr{bYoffo7eyas anot her, denote H or A, together al,ép,Eg%%&,,sﬁ
(CH2)p, in which 1 or 2 CH2 group(s) be replaced by O and/ or NH,
denotes A, COA, (CH2),Thlet, Hal, O(CH '3r'rNAA or 0O(CH2) nHet , denotes
CR5( NR5) 2CR6(0R6) A, denotes H or HaI denot es Heti, NHCOOR5,
NHCONHRS, NHCOCONHR5, NO2 or NHCOA, denot es Hor Hal, together also
denot e NHCONH, denotes A, (C-12) AH2, (CH2) MNHA, (CH2) mNAA' or
(CH2) nHet, denotes phenyl, naphthyl or biphenyl, each of which is
unsubstituted or m)no- di - or trisubstituted by Hal, A OH OA,
N(R6) 2, SR, _%OZ R5 2, COA, NR6802A 802N( R6) 2,
S(0) A, CO He |efc[”e(”"ﬂ£é§) QFWNPI%)@at?GR @ﬁﬂl@ﬂf o[ C( R6) 2] pN( R6) 2.

O[ C(R6) 211Heti, NHCOOA, NHCON(R6) 2, NHCOJ C(R6) 21pN(R5) 2,
NHCOQ&:(RG)Zln- - 76 - Heti, NHCONH C(R521N(R3) 2,

NHCONL1- 11C( ey a@npibe A:  Injiadidd Galkb21: N(R6) 2 and/ or
OOON1-1[ C(R6) 211Het1 , Hetdenotes a nono- or bicyclic saturated,
unsaturated or aro- 5matic heterocycle having 1 to 4 N, 0 and/or S

by ral A O 18RI 0" b e B ME g BB e Thrm ey e
S(C))ZN( R6) Zlogtiomﬂwdrugmmsfg?t?ﬂ&fwmd@ﬂﬂbd G@Qer lsﬁadjl;sfﬂa? teNA @Bd/ or
ot o1 oy ci o AR AAY KRR ad Herme R diatase ied i mieCian vl

unsubsti t ut egosHilisEyuRgerB8He cahditiods drid §éﬁ?§@ 'uhHE?Qt’erﬂef‘c@r?dmoﬁé‘se
(| ndependent I@/a of 15one another, by R3, R6denotes ) A" each,

i ndependent | cszmmoanmlw@ntaldeﬁong mabﬁmtngeeld:ent branchea aI kyl
having 1-10 C atons, 20in which 1-7 H atons may be replaced by F, d
and/ or Br, and/or in which one or two CH2 groups nmay be repl aced

by 0, 3 SOEXMpRIB} SuppssitdridPups,

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

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

20
Example C: Solution
(, A solution is prepared from 1 g of an active ingredient of the formula |,
\ 25 9.38 g of NaHPO, - 2 H,0, 28.48 g of Na;HPOQ, - 12 H,0 and 0.1 g of
benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to
6.8, and the solution is made up to 1 [ and sterilised by irradiation. This
solution can be used in the form of eye drops.
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.



O 25cyclic al kyl having 3-7 C atons, Cycdenotes cycl oal kyl ene havi ng

3-7 Catorwozmyoql@agtes F, G, Br or I, ndenotes 1, 2, 3-fkp
30ndenotes 0, 1, 2, 3 or 4 pdenotes 1,2, 3, 4 r5 ngn'{)tgos‘)9/2087%6

3, 4 or 5, and phar maceut i ca?“l”y usabl e salts, tautomers
and stereoi soners 35thereof, including mxtures thereof in all
ratios. 2. Conpounds accordi ng to Caiml1l in which - 77 - ANeach,
independentl%(% pOE. V\E denot es unbranched or branched al kyl
havi ng 1-10 8 , in I'ch 1-7 H at ons may be replaced by F and/or
5C, and pharmaceutically usable salts, tautorrers and ster e0| soners

[ ixtures thereof in all rati

t hereof, inc]uding m xt
Conpounds act SHHLHE Of 3 ke Qﬁt'Vﬁﬂfﬂ%regfer@Oﬁ*‘r%fOIU@‘a h 4ikg eflacisse.
10Het denot e KA 50k [
het er ®ycl es’hgw ng 1 tgigl @%f té@%glgjolﬂ.?tkﬁm és)sr%ssqu%%ﬁait? ut ed
or may be ntpressem‘ |rdasnbsemﬁammmm%t@g%dab@msudﬁaMythat each
phar maceut | (:t H(# bl e ﬁal ts, tautoners and stereoi soners thereof,
i ncl udi ng mi'{W&tELN 46img At agtive ingresdienty. Conpounds accor di ng to
one or nore of Cains 1-3 in which Hetdenotes piperidinyl,
pyrrolidinyl, norpholin-4-yl, pipera- 20

Example F: Dragees

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

15
Example G: Capsules

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

20
tains 20 mg of the active ingredient.

Example H: Ampoules
25 A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred into ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.
30

35



zinyl, 1,3-oxazolidin-3-yl, imdazolidinyi, oxazolyl, oxadiazolyl,
thiazolyl, thienyl, furanyl or pyridyl, where the radicals may al so
be nmono- or disubstituted by A and/or COOR6, 25and pharnmaceutically
usabl e salts, tautonmers and stereoi somerg -t hereof, including mxtures
thereof in all ratios. 5. Conpounds according to one or nore
of Clainms 1-4 in which 30E, E, E', E'denote C, and pharnmaceutically
usabl e salts, tautoners and stereoi soners thereof, including m xtures
thereof in all ratios. 6. Cdratenth@aiecordi ng to one or nore
of Claims 1-5 in which 35 R, R2denote H, - 78 - and
pharmaceutically usable salts, tautoners and stereoi soners thereof,

i ncl udi ng m xt ur n@ rﬁag J rati os. 7. Conpounds according to
one or nore gf d§§$ SH: ?ﬂﬁﬁﬁ#%ﬂm%é'denotes H, and pharnaceutically
usabl e salts, tautonmers and stereoi soners thereof, including mxtures
thereof“in all ratios. 8. Conpounds according to one or nore of
Clainms 1-7 in which R4denotes Fbti,sNH or Nq%4 and
pharmaceutical |y usabl e salds, {au oﬁégéggid st.ereoi soners thereof,

i ncludi ng m xtures thereof [ ) ZApounds according to
one or nore of Clains 1-8 irg ch and pharmaceutical ly
usabl e salts, tautoners and el : T i ncl udi ng m xtures
thereof, in all ratios. 10. unds accokdi ng Yo one or nore of

dainms -9 in which Rydenotes (CH2)ni Rlet,R?  pe and
pharmaceutically usable salts, tautoners and stereoi soners 25t hereof,
i ncl udi ng mi xtur &swhitdreof in all ratios. 11. Conpounds according to

f 5=l =10 i which Red H, thyl, ethyl,
o7 eoyt . ooy oy s oy o ed RGBT S el BebetesJar
usabl e salts, tapforers angacg{,qgﬁ@@‘gm%rot(g!aﬁgecftﬂ;o,thépa[el.{g{en]q d}“ﬁ%ft ures

thereof in all ratios. ,12. Conpounds acc oné or "nore o
Claims19-11 in wRi @RdR" delogederalsadesateuOH,)p, I which31 oh 2B} grokip(s)

2- - lyl, 1-, 2, 4 Iyl . 1- 3- 4-
5- ps;agor)zirroz}/ "4 or 5- magrbére‘lpqgccé%zgyéénd]lor’NEI,’ or

R? denotes A, COA, (CH;),Het, Hal, O(CH,),NAA' or
O(CHg)mHet,
” Z denotes CR*(NR®),CRY(OR%A,
RY denotes H or Hal,
R* denotes Het', NHCOOR®, NHCONHR®, NHCOCONHR?,
NOz or NHCOA,
R¥ denotes H or Hal,
25 4, &
R¥and R*  together also denote NHCONH,
R® denotes A, (CHz)uNHz, (CH2)uNHA, (CHa)mNAA' or
(CHz)mHet:
Ar denotes phenyl, naphthyl or biphenyl, each of which is
30 unsubstituted or mono-, di- or trisubstituted by Hal, A, OH,

OA, N(R%)2, SR®, NO,, CN, COOR®, CON(R®),, NR°COA,

NR°SO2A, SO:N(R%)z, S(O)mA, CO-Het!, [C(R®)1N(RO),,

[C(R%:IHet!, OIC(RO)1N(R%,, O[CRE),Het", NHCOOA,
35 NHCON(R®)z, NHCOO[G(R®);],N(R®),, NHCOO[C(R®)]..



- 79 - oxazolyl, 3-, 4- or 5-isoxazol9l, 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-1-, -3-
or 5-yl, 1- or 5-tetrazolyi, 1,2,3-oxadizgzol-4- or -5-yl, 1,2,4- 5
oxadi azol -3- or -5-yl, 1,3,4-thiadiazol-2- or -5-yl, 1,2, 4-

t hi adi azol -3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-
pyridazinyl or pyrazinyl, which are unsubstituted or nono-or

di substituted by A 0 CHZ) et NHIC OMDIERA ] NORT WMWM—!{G{@BMW’E

Nsabl o aal 1o %5%@&%%9@?@@@3%@%%@?@& AELRIAIEE S fae 2 LY

thereof in all r#dtos. 15 }3a n )
Gaims 1-13 in which E, E, nq@?mggﬁﬁ? Q%@gabﬁn%u%ﬁoﬁ’am

20denog‘fzs A, COA (CHR) nHemaledIQteU:(fJ&BlE)hﬁwm 1dio 404 CB2yrid/ot-Btatoms,

R3. denotes H, R4denotes He R4l denot es
25R5denot es (CH2) nHet, Ar dM&?W@?@&WE”@ B MEno-, it opfrisubstitu-

trisubstituted by Hal and/ @éd BNHaied ckgﬂétnga‘?i M%QNYCDO%I r?%N (R%),,

pyrrolidinyl, norpholin-4- eraz 30zih oxazoll
i ni dazol i di nyl, oxazol yl, &Pa@p MBF§@2AI$%@X6¥9&,, ijnénNHC(DCManyl

or pyridyl, mhere t he radl al NOa O bst

A and/ or. COOR6, Heti denot ewom?ﬁgz éaﬁ%@g 'Bﬁﬁhl % d}? E&(caﬁ-r

3-pyrr o'IIQ/I , 1-, 35 2, 4- oboﬁyllcmyganpl yl, 1-, 3- , 4- or pyr azol yi,

2-, 4- or 5- oxa7FPI yl, 3-, 4- or 5-i soxazol yl, 2-, 4- or 5 t hi azol yl ,
et denotes a monocyclic aromatic heterocycle having 1 to 4

3-, 4-
N, O and/or S atoms, which is unsubstituted or may be
mone-, di- or trisubstituted, in each case independently of

15 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, C!
and/or Br,
and/or in which one or two CH, groups may be
replaced by Q, 8, 80, S0 and/or CH=CH groups,
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,
) n denotes 0,1, 2, 3 or 4,
p denotes 1, 2, 3, 4 or 5,
q denotes 1, 2, 3,4 or 5,
and pharmaceutically usable salts, tautomers and sterecisomers
- thereof, including mixtures thereof in all ratios,

2. Compounds according to Claim 1 in which



- 80 - 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-1-, -3-
or 5-yl, 1- or 5-tetrazolyl, 1,2, 3-oxadiazol-4- or -5-yl, 1,2, 4-
5oxadi azol -3- or -5-yl, 1,3, 4-thiadiazoky2- or -5-yl, 1,2, 4-

t hi adi azol -3- or -5-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4-
pyridazinyl or pyrazinyl, which are unsubstituted or nono-or

di substituted by A O(CH2) MNH2, O(CH2) mM\NHA, O(CH2), "NAA' , Het, Het,
N=CH NAA' , 10N=CA. MHA, N=Ceash,-indepetientlya(f @) ardther, Iaedetumﬂmarbinched
met hyl, ethyl, propyl, isopr I utyl or.ta , A, A each,

i ndependently of one anot thBP%@HSBémQFé{WQh aofgé M$.anched al kyl
having 1-10 C atons, in which &r\ﬁh‘dhaLerFafB?ﬁ{sﬁﬁ rtf‘eP e}ﬁﬁ%&jyy’l;m&m

Cl, Haldenotes F, C, Br or |, ndenotes 1,
phar maceutical |y usabl e saflss, tautomers and ster e0| soners thereof,

ncl udi m xt ur I |o ounds accordin to
ICI ai lr:1 I1 gsel )éc'tj egﬁglﬂ?’% %Eegﬁccﬁ?& usﬁg @T’SUELUP@ 37‘ rstq{gp;@omersg
3- {345- ( 2- Mor phottigredf yricﬂmdnngmmmemr@réoﬂméw Haﬁaayl) S-

trifluoronnethyl-3H benzot hi azol - 2- one - | or o- 3-{345-(2-no
rphol i n-4-yl et hoxy) pyri m din-2-y11- benzyl} 3H be nzoth| azol - 2-one

3. Compounds according to one o more of Claims 1-2 in which
10 Het denotes a monocyclic saturated, unsaturated or aromatic
heterocycle having 1o 3 N, O and/or 8 atoms, which is
unsubstituted or may be mono- or disubstituted by A
and/or COORS,
15 and pharmaceutically usable saits, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.

4. Compounds according to one or more of Claims 1-3 in which
Het denotes piperidinyl, pyrrolidiny|, morpholin-4-yl, pipera-

20 zinyl, 1,3-oxazolidin-3-yl, imidazolidinyl, oxazolyl, oxadia-
zolyl, thiazolyl, thienyl, furanyl or pyridyl,
where the radicals may also be mono- or disubstituted by A and/or
COOR?,
25 and pharmagceutically usable salts, tautomers and sterecisomers

thereof, including mixtures thereof in all ratios.

5. Compounds according to one or more of Claims 1-4 in which
30 E,E,E" E" denote C,
and pharmaceutically usable salts, tautomers and sterecisomers
thereof, including mixtures thereof in all ratios.

6. Compounds according to one or more of Claims 1-5 in which

35 1 o2
R, R denote H,



6- Acetyl -3-{3-[5-(2-nmorp hall n-4-ylethoxy)pyri md in-2-yl]-
benzy1l} - 3H benzot hi azol - 2- one

3-{3-15-(2- Morphol i n-4-yl et hoxy) pyri m di n-2-yl Thenzyl}- 6-

propi onyl - 3H benzot hi azol - 2-one "A3a" .7g8.81 -

5- Br ono- 3- { 315- ( 2- nor phol i n- 4-yl et hoxy)pyrimid in-2111-

benzyl) - 31-1- benzoth iazol - 2-one "A5"

3-{315-(S- Di net hyl am nopr opoxy) pyri m di n-2-yl i benzy1}-5-
trifluoromet hyl- FRdRNFRIEGCHHGAIlyMsae salks, ta@iepyss @nd sterecisomers

-t ri 11 tor omet hytRobana Y Bk e e Al RS 15 (1. o
rt-Butoxycarbonyl pi perid in-4-ylmeth oxy)pyrimid in-

2-yl ] benzyl} - 5 trifluoromethyl-3H benzoth iazof-2-one
3-{345 cﬁ( Pi perfi-di @mgv%%&wﬁm%wmwﬁ oEGIS -156 in which

trifludtonethyl 1- benzo I |g2-one
3-(3-{541-(2- Pyrrﬁgl-ldln 1- ;#h%?/’l) 1H pyrazol - 4-yl ] pyri m di n- 2-

yl I benzyl) - 5- t ri fahdgpiemiseeltiGiyhesibts saley shutdnrie and steremsomers

343-(5-Brono rlmd|n2 y11-5-trifl uoroneth
benzﬁ,t hi azol - py oferegh mé/ll?gmg rixtures thereof in all ratlos

10 8. Compounds according to one or more of Claims 1-7 in which
R* denotes Het', NHCOOR® or NO,
and pharmaceutically usable salts, tautomers and stereoisormners
thereof, including mixtures thereof in all ratios.
15
8. Compounds according to one or more of Claims 1-8 in which
RY denotes H,
and pharmaceutically usable salts, tautomers and steresisomers
20 thereof, including mixtures thereof in all ratios.
10.  Compounds according to ane or more of Claims 1-9 in which
RS denotes (CHy)yHet,
and pharmaceutically usable salts, tautomers and stereocisomers
25 thereof, ineluding mixtures thereof in all ratios.

11. Compounds according to one or more of Claims 1-10 in which
R® denotes H, methyl, ethyl, propyl, isopropyl, butyl or teri-
20 butyl,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.

12.  Gompounds according to one or mare of Claims 1-11 in which
Het 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-pyrazolyl, 2-, 4- or 5~

35



"A5"  "A9" "A5" "AQa" "AlO0"

5-(1- Met hyl- 1H pyrazol -4-y1) - 3-{315-( 2- rmrphol I n-4-yl ethoxy)- pyrim
idin-2-ylibenzyl)-3H benzot hi azol - 2-one "Al 1"

3-{345- (4- Met hyl pi per azi n- J-yOpyrl m i d. |79 -2-ylibenzyl)-5- triflu o
romet hyl- 3H benzoth iazol -2-one "Al 2" -C

hl or o- 343- (5 met hyl-1, 2, 4-oxad i azol - 3- beenzyI | -3H benzoth

I azol - 2-one "A13" 3- (4 Met hyl pi perazin-1-yl
[ 3- (5- chl or o- 2- oxo- benzot BXpzeYl 33 %IW&E?X?@Mné,l%@rMmzﬁﬁ & Kyl

[2125 Ch'_ Ogg 2 oleignzot hi af Blis 8R! BPEERY gy £3 bAMBL § §r 645y fimi-
dinyl, 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-yl, 1,2,3-thiadiazol-4- or -5-yl, 3- or 4~
pyridaziny! or pyrazinyl, which are unsubstituted or mono-
or disubstituted by A, O(CHz)mNHz, O(CH2)mNHA,
10 O(CH2)mNAA', Het, OHet, N=CH-NAA,
N=CH-NHA, N=CH-NH, and/or O(CH,)yHet,
and pharmaceutically usable salts, tautomers and stereoisomers
thereof, including mixtures thereof in all ratios.

15
13. Compounds according to one or more of Claims 1-13 in which
E, E', E", E™ denote C,
R' R? denote H,
20 R? denotes A, COA, (CHg)sHet, Hal, O(CH,)mNAA' or
O(CHg)mHet,
rR¥ denotes H,
R* denotes Het!, NHCOORS or NO,,
RY denotes H,
25 R® denotes (CHy),Het,
Ar denotes phenyl which is mono-, di- or trisubstituted by Hal
and/or CN,
Het denotes piperidinyl, pyrrolidiny], morpholin-4-yl, pipera-
30 zinyl, 1,3-oxazolidin-3-yl, imidazolidiny!, oxazolyl, oxadia-
zolyl, thiazolyl, thienyl, furanyl or pyridyl,
where the radicals may also be mono- or disubstituted by
A and/or COOR®,
35 Het' denotes 2- or 3-furyl, 2- or 3-thienyl, 1-, 2- or 3-pyrrolyl, 1-

2, 4- or 8-imidazolyl, 1-, 3-, 4- or 5-pyrazolyl, 2-, 4- or 5-
oxazolyl, 3—, 4- or S-isoxazolyl, 2-, 4- or 5-thiazolyl, 3-, 4-



S* lir 8 S 0 "Al6" at W5

-80 -

or 5-isothiazolyl, 2-, 3- or 4-pyridyl, 2-, 4-, 5- or 8-pyrimi-
dinyl, 1,2,3-triazol-1-, -4- or -6-yl, 1,2 4-triazol-1-, -3- or
5-yl, 1- or B-tetrazolyl, 1,2,3-oxadiazol-4- or -5-yl, 1,2,4-
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-
pyridazinyl or pyrazinyl, which are unsubstituted or mono-
or disubstituted by A, O(CHz)mNH3, O(CH;)mNHA,
O{CHz)mNAA', Het, OHet, N=CH-NAA,

10 N=CH-NHA, N=GH-NH, and/or O(CH,)nHet,

RS denotes H, methyl, ethyl, propyl, isopropyl, butyl or tert-
butyl,
A A each, independently of one another, denote unbranched

15 or branched alkyl having 1-10 C atoms,

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

Hal denotes F, Cl, Bror |,
20 m denotes 1,2, 3or 4,

and pharmaceutically usable salts, tautomers and stereoisomers

thereof, including mixtures thereof in all ratios.

14.  Compounds according to Claim 1, selected from the group

25

No. Structure and/or name

"A1" 3-{3-[5~(2-Morpholin-4-ylethoxy)pyrimidin-2-yllbenzyl}-5-
trifluoromethyl-3H-benzothiazol-2-one

30 "Al" 5-Chloro-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-yl]-
benzyl}-3H-benzothiazol-2-one

“A3" 6-Acetyl-3-{3-[5-(2-morpholin-4-ylethoxy)pyrimidin-2-y|}-
benzyl}-3H-benzothiazol-2-one

"A3a" 3-{3-[5~(2-Morph0Iin—4-y|ethoxy)pyrimidin-2-y|]benzyi}~6-
propionyl-3H-benzothiazol-2-one

35




i S 0 and pharmaceutically usable salts, tautoners and
stereoi sOrers thereof, including mxtures thereof in all ratios.

2515. Process for the preparation of conpounds of the formula I
according to Cainms 1-14 and pharmaceutiggal |y usable salts, tautoners
and stereo-isoners thereof, characterised in that 30a)a conpound of
the formula Il - 83 - in which E, EE, E', E", R3 and R3'" have the
meanings indicated in Claliml 5is reacted with a conpound of the
formula |1l R4 i nAfhi ¢h RIBrome:-348-[3:0e nrrphblin-d-yéethorgmyrimidin-2-yl]-
indicated in Caim1 and|Ldenotes C , Br r a free qr reactively
functional |y nodified OH| 15group, an87”8@”}'5HgDe"ZOEh'aZOIPZ“U"E’

"AS" | 3-{3-[5-(3-Dimethyiaminopropoxy)pyrimidin-2-ylJbenzyl}-5-

trifluoromethyl-3H-benzothiazol-2-one
“AG" 3-{3-[5~('I—Methylpiperidin~4~ylm9thoxy)pyrimidin-2-yl]benzyl}-
S-trifluoromethyi-3H-benzothiazol-2-one

"A7" 3—{3—[5-(1-tert-ButoxycarbOny[piperidin-4—ylmethoxy)pyrimidin-
2-yllbenzyl}-5-trifluoromethyl-3H-benzothiazol-2-one
10 "A8" | 3-{3-[B-(Piperidin-4-yimethoxy)pyrimidin-2-yljbernzyl-5-
trifluoromethyl-3H-benzothiazol-2-one

"A9" | 3-(3-{5-{1-(2-Pyrrolidin-1-ylethyl)-1 H-pyrazol-4-ylpyrimidin-2-
ylibenzyl)-5-triflucromethyl-3k-benzothiazol-2-one

15 "Aga" 3—[3—(5-8romopyrimidin-2-y|)benzyl]—5~trif[uoromethyl-3H-
benzothiazol-2-one

"A10" | 5-(1-Methyl-1 H~pyrazol~4-yl)~3r{3-[5-(2-m0rpholina4—ylethoxy)-
pyrimidin-2-yllbenzyl}-3H-benzothiazol-2-one

20 "A11" 3-{3-[5-(4-Methylpiperazin-1-yl) pyrimidin-2-yljbenzyl}-5-
trifiuoromethyl-3H-benzothiazok2-one

"A12" 3-Chloro-3-[3~(8-methyl-1,2 4-oxad iazol-3-ylbenzyl]-3H-
benzothiazol-2-one

. "A13" 3-(4-Methylpiperazin-1-ylpropyl [3-(5-chloro-2-oxo-
benzothiazol-3-yimethyl)phenyljcarbamate
"A14" Ethyl [3-(5-chloro~2-oxobenzothiazol—S—ylmethyI)phenyl]-
carbamate
30



a base or acid of the fornula | is converted into one of its salts.
20 16. Medi canments conprising at | east one conpound of the fornula I
according to Claim1l-14 and/ or pharmaceutically usable salts,
tautoners and stereoi somers thereof, ingpuding mxtures thereof in
all 25ratios, and optionally excipients and/or adjuvants. 17. Use of
conpounds according to Claim 1-14 and pharmaceutically usable salts,
tautoners and stereqisoners thereof, including mxtures thereof in

all ratios, 30for {'‘Ad@dpreparati on of a nedi camgpts for the treatnent
of diseases, whefe the di sease to be“g l@ aX®id tunour or a
tunmour of the bljpod and | mune system

10
- "
15
st:)
(>

20
and pharmaceutically usable salts, tautomers and steregisomers
thereof, including mixtures thereof in all ratios.

25 15.  Process for the preparation of compounds of the formula | according to
Claims 1-14 and pharmaceutically usable salts, tautomers and stereo-
isomers thereof, characterised in that

30 a) a compound of the formula Il

S )
™
K y\f I
35 R3 E'=E
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16.

17.

~ 83 -

in which E, E', E*, E™, R* and R* have the meanings indicated in Claim
1,

is reacted with a compound of the formula 111

R4

ey

N / 1l
R1 R2 Ra

in which 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

group,

and/or
a base or acid of the formula [ is converted into one of its salts.

Medicaments comprising at least one compound of the formula |
according to Claim 1-14 and/or pharmaceutically usable salts, tauto-
mers and sterecisomers thereof, including mixtures thereof in all
ratios, and optionally excipients and/or adjuvants,

Use of compounds according to Claim 1-14

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,
where the disease to be treated is a solid tumour or a tumour of the
blood and immune system.



