WO 2010/ 012747PCT/ EP2009/ 059770 NEW COVPOUNDS  wherein the groups R to R4
have the neanings given in the clains and specification, 5the isoners

t her eof , woaosgEes7f or preparing these indolinones and POEREP200905%30

medi caments. The aimof the present invention is to indicate new active
substances which may be used for the prevention and/or treatnent of

di seases characteri sed by excessive or abnormal cell proliferation. 10
Background to the invention Indolinones are described for exanple as
receptor tyrosinekinases and cyclin/ CDKconpl ex inhibiting conpounds, and
are substituted in the 6 positi oNEAVIGOMBPOUNDS net hyl car boxyl ate

(W002/ 081445), carbanmoyl (WO01/27081) or with hal ogens (W2004/026829).
15Det ai | ed The pesseitinagmtioh rélbes tomwdnindohindres bAgerdel fheeita {lgund t hat
surprisingly, conpounds of general fornula (1), wherein the groups R to R4
have the nmeani ngs gven ﬁ%relnafter act as inhibitors of specific cel

cycl e ki nases. Thus, \{h§ conpounds according to the invention may be used
for exanpl esf or the firebt ment of di seases connected with the activity of
specific cell \ K\ nases and 20characterised by excessive or abnorm
cell proliferaf @resent invention relates to conpounds of general
formul a (1)R*> W20 l/OlZ?47PC@éEP2009/059770 wherein R denotes hydrogen
or a group, optionalﬁy substituted by one or nore identical or different

R5, sel ect %e&rl&meagmu% 3o F0quGd %'Mknng@ %e%ﬁﬁ%r&ﬂm@%h@ﬁﬁ&}ﬁdaﬂéﬁ kyl',
C6_15aryl and 5-15 menbered heteroaryl; § 5R2 denotes a group, optlonally
subst i t at edhdipomaes thareofopwcesdentor pwipaiing tile$ef adeltonRsandstbtieoseds f r om anong
C6_15aryl an 5 15 menbered heteroaryl; and R3 denotes a group, optionally
subst i t ut ed®VF0K8%0r rmore identical or different RS, selected fronlannng

G _6al kyl , pal C2. 6al kyn 15a 1 .and 5-12 nenbere
het er oar yl T%Zaﬁ gg@& rESCRUY SYIoR, it C] mglg cﬁct%wbémcwﬂaa%ﬁlay be used
i ndepend_entf&ﬁth@%r&@&&ﬁﬁdﬂﬁ&re@ﬁﬁ&ft 6f &s&{s%a%{&ﬁédagy EX Q& arengnBanal Ry and
Ra substituted by one or nore identical or different” Ro and/or Rc; and each
Ra i s sel eprddeianidependently from anong C _6al kyl, C2_6al kenyl
C2_6al kynyl, C3_ 1 Ocyd Cal kyl, C4_16cycl oal kyl al kyI - 06- | oar yI ,
C746ar yibal Iﬂdckgﬂnﬁdrtarthehﬁxdnﬁeﬁ eroal kyl, 3-8 15 menber ed het er ocycl oal kyl ,
4- 14 menber.e eterocycl o a 12 nmenbered. heteroaryl. 6- 18
menber ed hé’f“gr Bary 4f Q?ﬁcrlg@tl{% 1%%‘/1? lg aé“é’ﬁ?“?éb’l%“&&&@ﬁ“aﬁ’i‘& kY |D§<
' ndependentcwl R&!iRGH R o b BIFL AR Eh e s @ute@rﬁﬁ@éé@ﬁhﬁ LY withOhideh: 1-S
"SRC, =NRc, Q2N RO TR 8RR el R R R e TR ) R
- N(Rg) NRcR@arbhayla@e(WOOMLM-smgrbam,yl e\mm/zzm,ormh.mgenmz, =N2, - N3,
-S(0) Re, W ﬁgﬁ&;)ZRc, -S(0) 20Rc, -S(0)NRcRc, S(0)2NRcRc, -OS(O)R‘,
-0S(0) 2Rc, pACs 0S(0) NRcRc, -0S(0)2NRcRc, C(0)R, -C(0)OR ,
-C(0) SR’ %ﬂ) NRCRC C(O N( Ry )NRCRC "C(0)N(R)OR,  C{ NRg) NRcRe,
_ C(NOH)'Re, D @xedmn iongc(0) OR -oc:( 0) SR A 0C( 0) NRcRe,
- 0C( NRg) NR Q%@;)
"N(R C0) RQﬁ?a{gﬂn&%%&)l I??und Nt(ﬁ%%) 1 uggly, UBER) F% N( SN gqgciwhegén the
N[ C( 0) RLNRgRmps RNtRRCH. $\)€R,he {rld(aﬁag)gssgﬁ’):ﬂhaemufta) Bt 0 DRjbitohy cR’g;)pé‘;(lm 28¢kcycle

N[ S(0) 2R12, .- N(R) - ) S 2NRc ) 2 R) OR,
N ) C{ 0) SRS A OB KBRS K i O£ ) NRIERET MR R R PETO) RAEHE

N( Rg) C( S) Nlﬁ%&’ﬁnem bINGiEReRk € Ehhédred thﬁlﬂﬁgaclﬁ%%f Eﬂ%@lﬁc d&ﬁ[c%l@ldr%@@s}a%d 30
-N(Rg) [ £2CRC -N(Rg) [ C(0)] 2NRcRc, - N{[ ] 20Rc} 25 - N{[ C(0) ] 2NRcRc} 2,

[ N( Rg) @P0) JchaReteriscr(gctNRg)oRbnormm Feh oK R@ -N(Rg) C(NRg) SRc and WD
2010/ 012747PCT/ EP2009/ 059770 N(Rg) C(NRg) NRcRc, each | e independently of
one anot herThdpnstetsnigntivogeaatento @ngronugs afpdenondfdrynubuBst i t ut ed by one or
nore identical or different Rd and/or Re selected fromanong C _oal kyl,
C2_6al kenyl, C2_6al kynyl , C3_Irdcycl oal kyl, C4llcycl oal kyl al kyl, C6-1oaryl,
C7_16arylal kyl, 2-6 5 Ker ﬁd het er oal kyl , 3-8 nmenbered heterocycl oal kyl ,
4-14 nenber ed het grocycl ogl 'kl al kyl, 5-12 menmbered heteroaryl and 6-18
menber ed heteroeﬁ kyl Aeach Rd is a suitable group and each is

i ndependently sel ec romg=apgong =0, -O0Re, G _3hal oal kyl oxy, -0CF3, =S,

-SRe, =NRe, :N(J?g; NMRERQ,  =NN( Rg) CS 0) NReRe, NReRe, -ONReRe,
- N(Rg) NReRe, hal'ogen, -CFB, -CN, -OCN, -SCN, -NO -NO2, 10 =N2, -N3,
-S(0)Re, -S(0)ORe, -S(0)2Re, -( 0) 20Re - S(0) NReRe, - S( 0)2NReRe
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0S(0)Re, -0S(0)2Re, -0S(0)20Re, -0S(0)NReRe, -0S(0)2NReRe, -C(0)Re,
-C(0)0ORe, -C(0)SRe, -C(0)NReRe, -C(0)N(Rg)NReRe, -C(0)N(Rg)ORe,
- C( NRg) NReBep10/0@¢™MOH) Re, - C( NOH) NReRe, -0C(0) Re, -0C(0) eRe/EP20908973Re,
-0C(0) NReRe, OC(NRg) NReRe, -SC(0)Re, -SC(0)ORe, -SC(0)NReRe,
-SC(NRg) NReRe, -N(Rg)C(0)Re, 15 -N C(0)R12, -N(ORg)C(0)Re, -N(Rg)C(NRg)Re,
-N(Rg) N(Rg) C(0)Re, -N C(0)RINTReRe, -N(Rg)S(0)Re, -N(Rg)S(0)O0Re,
-N(Rg) S(0) 2Re, -N S(0)2R12, N(Rg)S(0)20Re, -N(Rg)S(0)2NReRe,
- N( Rg) [ S(0) 2] 2Re, -N(Rg) C(0)0ORe, -N(Rg)( 0) SRe N( Rg) C( 0) NReRe,

- N( Rg) C( 0) NRgNReRe, - N( Rg) N( Rg) C( 0) NReRe, C( S) NReRe,

20- N(Ro) ?%Fﬁ%ﬂrﬁa&ﬂ&%@@}@%@%&% %eh% %5 ’bméeﬁ%r%%l% [y 0) ) 20Re,
N Ra) O NG R Bad NG s .3} CoDRD), S manler ) S NBaIRER,  each

Re independently of one another denotés hydrogen or a group opt| onal |y
substi t ut ed:m;ﬁrjdrﬁ@dérliﬂ@iﬁ@bﬁ@éhﬁewﬂ'}’lomddl fferent Rf and/or Rg sel ected

Lo, 2780 i BB o oG e S o i MU SR . st

het er oal kWﬁ;onSaﬁoﬁ@Gp%ﬁ@daﬂitﬁﬁﬂﬁﬁﬁatﬁlb@ecﬂﬂléte’t’oary& -ah4 menber ed
het erocycl oal kyl al kyl, 5-12 nenbered heteroaryl and 6-18 nenbe

het er oaryl & kctﬁpoteéa@m% optionglly sybstifited byt neprapere ddeprcslor idrféré?}éﬁ?defﬁkmﬁd

sel ected frg gfﬂ,l y of
one anot her ?enotﬁg Ry ’8%661&81? bafdaﬂfmgz%%é dana%cb%g%aﬁ)g%ﬁ@%%y !
C3_8cycl oalakyl , C4 11cyc| oal kyl al kyl , C6_10aryl, C7_16arylal kyl, 2-6

menber ed hetser qred heterocycloalkyl 4-14 menber ed
het er od{cl &llk Y S enlEl 683»@'@6%/%}&12747PCT/ EP2009/ 059770 nenbered het er oar y!

or 6-18 ”Eflijeeraﬁg1&&%§&{d@§tﬁ3y$@ddéYahoth‘eP&éxB'f@é Jgﬁéub Reltdi&d ﬁ%’ﬂn&ﬁn tItPeR%ﬁ{P'RHQS
the tautoners, the racendtes, the enanti oners, t he di astereorrers and t he
m xtures t Iselmmit?d hy\dn@qmmomadétrylcam befalemal%omi@rdhl ind accept abl e acid

addi tion salt.s t her ro ot he e n

phe'nyl ¢ heac PR Bt el R 1o Coatied, CamueT b-elmF vt So ¢ na
3-(2)- {1- [l(écyéuaamgr icdi, &loéllkylféﬁiyb)@&loe%l o, &@}yiallkﬂh%yﬂmb&wi h@t@f&ﬁ}kﬁrl 3-8
-6-(pyrrol yl) |n0|none an )Tﬁ |per|d|n yI)

o : I gg]él 1I dm@rgwah A lﬁn( f@h%{ﬁégcto%ﬁg?@]gjgggplof e;er al

exclu

formul a (1)h@te§élag¥l%%ﬁ%$ﬁl1%&%¥§ %e%%?ylglﬁgﬁlz rrenbergg heteroargl 10l n

anot her aspeet Rt e duiniBlatoraup dndl catles ihdependmeyRescted figananalg Oy roRe (1),
wherein R3 is phenyl. In another aspect the invention relates to conpounds

of general QIGFW@I(’ZD} —Qfffer eb ¥R, @Rsezll\&BeJNN%% aﬂ%lﬂ@ PGAANR Byr azol e,
di dj c d c h tngbh

D ates o R Y RINR R e e S T EpR eseNen,

anot heroaspB€Y, -NOe =ereN§ i-8(0)RE|-(O30RY %(ibrpﬁtj RS )ORGeSEDMRRr nul a (1),

vent i on rIQRSE I o BolRETrIL O Rperiar @, rak ey R AR RRAT e

C2_6al kynylc@fke IIC@}@‘RheIC aspecLct (blﬁchRVQ@wmﬁgﬁh@tRes ¢@)Nerpownds of

general for rruI a wherel nNRis y I'n" anot her asp ect t he i’nvention

relates to G(iﬁb%)hlﬂiﬂ& e@(@éHﬁaFCMHiN&RClpC(@Br eﬂC(QZOBeﬁ@@(Q)SR

compounds opCNER 1S G BT SR SEI QI SRR, SN R ¢

t her eofys aSN(TEQJCQ@)'Ké m}s[c(om]gommﬁﬁ;a(@ﬁ?cm&??’@ ?ﬁ@?ﬁ@z@bm([&mm‘gw aspect
or mu

the invention relates to compounds of gener al

phar maceut i-NE(Q)RelNReRY - NéR§§($)B RS O)R@rN@géﬁer)QRg *é\l(ﬁ‘éﬁ(@bzﬂ?%nt with

t I t R t
2 nhar oot b e o B R A R R O o
conpounds GN(E%@(E(WR fN(R%D'C@OﬁNINRﬁr —NW)WNK@NR@R?; aN(Rg)NQR%G’(@mWE alts
t hereof, option ntional excipients and/ or

carriers. IN( ﬁGﬁ'}ﬁR %spEEQR Q(FI@)I]ZIR\/’GINQRO}{CK(%)]& esNVtEEPkRyse of conmpounds

of geneg,al of nt and/ or
pr event ! on oE QR AR R RO S B S aces.

10l n anot he[N(&é}ﬁ(Ot)]zOlRé +N(\Ré)ﬁ(ﬁ\m%)®]é‘1 aNé&g)(f@J(aHmfaFNﬁtgeﬂmR:%SRMpar ation
conprising a conmpound of general fornmula (1) and at |east one further
cytostatic or cytotoxic active substance, different fromfornmula (1),
optionally in the formof the tautoners,-2he racemates, the enantioners,
the diastereoners and the m xtures thereof, and optionally the

phar macol ogi cal |y acceptabl e acid addition salts thereof. 15Definitions As
used herein, the follow ng definitions apply, unless stated ot herw se.

Al kyl is made up of the sub-groups saturated hydrocarbon chai ns and




be nono- or pol ysubstituted i ndependently of one another at all the

hydr ogen- carryi ng 25carbon atons. Exanpl es of individual sub-groups are

| i sted bewownio@tieairght - chai n (unbranched) or branched, ®arm®EPat0©®59770
hydrocarbon chains: nethyl; ethyl; n-propyl; isopropyl (1-nethylethyl);
n- butyl; 1-nethyl propyl; isobutyl (2-methylpropyl); sec.-butyl

(1-methyl propyl); tert. -butyl (1.1-dinethylethyl); n-pentyl; 1- WO
2010/ 012747PCT/ EP2009/ 059770 net hyl butyl; 1-ethyl propyl; isopentyl

(3-met hyl butyl); neop entyl (2, 2-di nmet hyl - propyl); n-hexyl;

2, 3-di net hyN )(}(NR%NR R, met hyl butyI 3, 3-di net hyI butyI 2- et hyl - pentyl ;

2. 27 mat hypLR: (RepRait e rrEDPer foics SYARGPRAL RgiRpypnally substiuted

3, 3-di et hylRABLY hioridéntdeal b dmfchnt REhivd/or ﬁgse‘?écmﬂfﬂﬁ'ﬂtaﬁfon 0] Qaﬂkyﬂ n-nonyl ;
n-decyl etc. straight-chained (unbranched) or branched al %en | -7 vinyl

(et henyl ) ; (urdlsenyldpmydalkyayl ¢h-10cpelopkel, @mylpycloalkxiQMbé?mydafylet e 2 6
but - 2-e yI n Rj oP 1 -enyl; 1

- et hyl - pr o] é_@%ere&eterﬁ&%% %B}ré%re&%%%m%xa Xﬁql % 'ﬁp‘%{)ec{e&ﬁepr opyl; pent-1
-enyl; penulefércﬁiwloalkpemyws -IEméhlbeﬁﬂrHete%ozﬁ’mydn,d 6318 ﬂdénmafehyietdmarylalkygnyl 3
- et hyl - but - 2- -nmet hyl -but- 1 -eny hex-1 -enyl; hex2en| hex-

3-enyl; hexach ana S%fékzlﬁerwnd epc wdn%@@ﬁ@qmlmﬁlﬁqcefrym among =0, —

2, 3-dinmeth t sk i_depe N .
5 i ot e PbaTIBRY - OCE, BT A AR R SKARRYANRICONRRS,
pent a-1, 4- dNB.f‘Bﬁ OWR&—N(Rg)ﬂm%Rylhaldgana—Gng-GN;-mNC —OCN —SCN, -NO, -NO,,

i L TR I i

but - 3-ynyl ;_ oo hyd)s@j)g@ ZOS{/@%bREt—Q)S BYNRAE, I@S@ZNRQW'C( \r{tﬁquol?@lﬂ\t yl,

hexyl , heptyl octyl nonyl , decyl ‘etc. unless othérw se stated are’ nmeant

sat ur at ed hﬁd@bfd%lr Hfi@)blﬂ?é&ep SC@lN(Rtg)M{ REr1{£OPSRIHOR", AGAVRTNBfRGar bon at ons,

et anyl AR’ REBRRHPY Focrani i B IRGRIFRE p UYL

ot herw se sg@gﬂngm@m@%mase(@m R(TOYRRF IO 08 (INRFPSR Mt 11\1(111i3f33(())1{
on

nunmber of car atons and a doubl e bond, i ncl udi n a the

correspondi
i soner il f oﬂ\&@(O)cﬂ bo N@H%%Q)Borré\‘@g)@m@?)éi aﬁiﬂ&gﬁ‘é(&g)é?(% tHECEQRIRY

but adi enyl Renydge ﬁ?ﬁ{d g ea nonadi enI,
ngec:adl gnywe@tj&?squril}edla)g W K)’S@m @{lyre(oﬁgimsgsﬁwﬁkd hydlrocgr bon
groups wi t AN{RHS@DEORS PNIRH)S@)ANRIFET —N(Rgét[@(‘bﬁﬂhR&tMRg)@Od)@Mb -NERHCEO)saAds,

i ncl udi ng aII he isoneric

0D 2010/ 0127 )@i&@ogmg%ﬁ@)@%% 9 aﬁﬁghﬁgwﬁ%ﬁﬁﬁ %ﬁ.ﬁ%c@ﬁg&%?ﬁ'yfd
DTSy L RN RSk CTRNYRY N FERATR LR HTIORTORL eT o8 ot 2t ot

car bon 2at on® (R%)EC(@)}ZNIRLSR% -NOIH0) |08 udidgCaD ). NRR } 5 eNRF)C(OP OB, By t he

hor oi nber or S 0SaorThSaR eSO SeB Ak Se o EVER:, Gcar bon

chai ns, On%a&{ R%H@pé?&ieﬁtﬂﬁoMxﬁ%ﬁ&he%o’té@%%?d@@@ﬂf ) gr&@é oBﬂ@naﬁ*l@%Bﬁftut@é( the
groups - OH, -NH2, “one or nore. of thé groups - - i ndependent |y of

one anot her’oyhvyle toheloger td@ptscal or iffe®nt Bf andNHRg &@l@@tedrfrqmamoog Ct bedkdr oups 10

of more of CrENgRpelens! b5 ors Ay SR B S e G TR Bibe o

by the gr owfeniBeted Mbrb&ksl, B @bmBErcd BbterBR ElobIRAN 41 IArAemb&at@r oat ons may be
present in one heteroal kyI, there nust be at | east one carbon 15 atom

bet ween t whicsrgayeloabiy e land2 pembsead homowll P 1hmsmberse hsteroaselalahie

a1 1y ROy R B oL B R e S P B RO 2

i s that hetaad oSRKBA, andé made up of the sub groups saturat ed hydr ocar bon
chains with heteroatom(s), heteroal kenyl and heteroal k and it may be
further suﬁa@ldegﬂleperWsn Q%f?r@rﬁeo@ﬁaﬂwowﬁwgﬂge%&)6a%fﬁé 2@ﬁk%twéhed I a
het er oal kyl S t

ndepentent iy T HaCHERbBRI £y TRYCIBRCRNGT, PP VRIS, 88 membered e
ni t rogen armdfcorallcdy 338 meat e hd’ch'oeyodxmllltgy,m -4 seinfbeas] letsobstdatlggt-12ray be
attached to the nol ecul e both through a carbon atom and t hrough a
heteroatom The following are |listed by way of exanple: 25

di net hyl ami nonet hyl ; di net hyl am no et hyl-3-1- di net hyl ami noet hyl ;

2-di met hyl - am noet hyl); di methyl am nopropyl (1-dinethylam nopropyl,

2- di met hyl am nopr opyl ,



WD 2010/ 012747PCT/ EP2009/ 059770 3-di net hyl am nopropyl ); diethyl am nonet hyl ;
di et hyl am noet hyl (1-diethylam no ethyl, 2- diethylam noethyl);

di et hyl amvoaproopyi47( 1- di et hyl am nopropyl, 2- di et hyl am mroTmPe@WYI059730

di et hyl am nopropyl); diisopropyl am noet hyl (1-diisopropylam noethyl,

2-di i sopropyl am noet hyl); bis-2-nmethoxyethyl am no;

[ 2- (di net hyl am no-ethyl)-ethyl-am no]- 5 nethyl;

3-[2- (di net hyl am no- et hyl ) -et hyl -am no] - propyl ; hydr oxymnet hyl ;

2- hydr oxyet hyl ; 3-hydroxypropyl; methoxy; ethoxy; propoxy; mnethoxynethyl;
2- met hoxy etnigphbegtchetédabnyhent-é R ommpmssdetdrbaylaillng, optichdhyi mehe fomomfkee and/ or

esine 2ot SRS, GRS B AL el SRSt er A e
hydr ocar bomighads'théeE RENENInaNy efe PRAEMARMAARIIy Y LM Q€ R AtiOTaltsWhi ch

may be identical or different. A direct result of the indirect
def i ni ti on/tikseefywith dire prowise thakyn the sver ghat B iophiciyl, thisismbdhastipbeftutcfdy an

sub- gr oups p¥at ura r. I | hs al I nyl, and
it may ge #ﬁf%hé?ﬁgﬂﬁ |gwgggm?%%%}g?ﬁ%ﬁﬁﬁ??@%gpﬁﬁﬁﬁ%%}%%gHgﬁy%gﬁgxbranched.
| f a hal oalkythylidensubgpyrialiledl)-2lhdaionb anddq3)- { 04 0pbyrsdigt yitiétagl)-

i ndependently of one another at all the hydrogen-carrying carbon atons.
15Typi cal éRBwpI-dPhemdimefbylidege ) -exanpelidin- 1oy 2-indglmont argpgxptudedro CF3;

- CHFCF3; - CH2CF3; -CF2CH3; -CHFCH3; -CF2CF2CF3; CF2CH2CH3; - CF=CF2;

- CC1l=CH2;: ICBne@2st thCinvOHn reBEs@F8pmpGHIFCKHS iR ral downul CHROMAGERL R’ is
Cycl oal kyl s de _up, of the sub-grqups nonocyclic hydrocarbon rings,

bi cyclic 26%H§%§65§F GPLWBQ%EWH) i rohydrocarbon rings, while each
sub-group may be further subdivided into saturated and unsaturated .
(cycl odPkedyhpoth@yaspers sheipugnsign ireates ngompeands plegeaciab fagmulagd g twhaein foubl e
bond in thehn%qg system but no aromatic systemis fornmed. In bicyclic
hydrocarboﬁ ?Pﬁgs two rings are linked such that they share at |east two

carbon atons. |In spirohydrocarbon rings one carbon atqm (spiroaton) i.s
shared by tnethefgspet fhegnpetion rejaier {9 cqrapausef ge&?@L?O : i%@r%r‘%-ls or
pol ysubsti i 9&9@ QQ@{h - Aty t ydr ogen- carryi ng
car bon ato%@%a%g??ggﬁﬁy |%%%P?£g§9§?su §?§%%@%¥ﬁ%%§1§§w£%%ached to the
nol ecul e throu an i t.abl e. position of the ring syste .4
2010/ 01574 b BsS0bT oo st Riatbey i Ve Feadueraip & Vi st ed
by way ;6f %§@%%g§: nonocycli c saturated hydrocarbon rings: cyclopropyl;
cycl obutyl; "cycl opentyl; cycl ohexyl; cycl oheptyl etc. nonocyclic
unsaturated_h o rings: oprop- | - ; I o~ 2- o3
Cyor obut -1 ahAGSRAEh b AL R A el SR SR R 5
cyclopent-$h%ﬂk?LC§y&k@ﬁ@5rti@m%mfLcycl0hex-2-eny|; cycl ohex- 3-enyl ;

cycl ohept -1 -enyl; cycIohept-Z-enyF; cycl ohept - 3-enyl ; cycl ohept - 4-enyl ;
cycl obut a- P | ; - 5 - dj . =1, i R3
vl opent a 3 g0 aYe HREN ORBHEEads i i, SEORERE AL )RR R s
cycl ohexa- Z,4aldyeylyl ; cycl ohexa- 1, 4-di enyl ; cycl ohexa- 102, 5-di enyl etc.
saturated and unsaturated bicyclic hydrocarbon rings: bicyclo[2.2.0]hexyl;
bi cycl o) 3. Zn QhdiB@takpsct e eddba rdatth REEMhpouRHSYTCIDER] PordluRCU Y | Wherein R? is

bi cycl o[ 4. 3. 0] nonyl (oct ahydroi ndenyl); bicyclo[4.4.0]decyl

(decahydr ophgiitthal ene) ; bicycl o[ 2. 2. 1] heptyl (norbornyl);

(bicycl o[ 2. 2. 1] hept a- 2, 5-di enyl (norborna-2,5-dienyl);

15bi cycl o 2n 2ndthfieppe? iRl ention rélaten enydnpoubicyltdcabrl forBluhap) wWherein R*
(norcaranyl); bicyclo- [3.1.11hepty| (pi nanyl) etc. saturated and
unsat ur at edBYIFY wiybyt tetad BB ngs:  spiro[ 2. 5] octyl, spiro[3. 3] heptyl,
spiro[ 4. 5] dec-2-ene, etc. Cycloal kyl al kyl denotes the conbi nation of the
al kyl and dyehashétagpeaytheupsendion ireletts RO¢renmiundedogeacral formabi(1gas¢hd n t heir
broade%é sense. The ﬂlkﬁl g;ou& ?F sgbstituent %s directly linked to the
mol ecul’d amd¥iMRF IR SISURS SR ELYSEO f5£“@§%$§gskyl group. The linking of
al kyl and cycl oal kyl in both groups nay be effected by means of any

sui tabl e carbon atons. The sub-groups of al kyl and cycl oal kyl are al so

i ncluded in the conbination of the two groups. 25Aryl denotes nono-, bi- or
tricyclic carbon rings with at | east one aromatic ring. If an aryl is
substituted, the substitution may be nono- or polysubstitution in each
case, at all the hydrogen-carrying carbon atons, independently of one
another. Aryl itself may be linked to the-nol ecul e as substituent via any
suitable position of the ring system WO 2010/012747PCT/ EP2009/ 059770
Typi cal exanpl es include phenyl, naphthyl, indanyl (2, 3-dihydroindenyl),
1,2, 3,4- tetrahydronaphthyl and fluorenyl. Arylal kyl denotes the

conbi nati on of the groups al kyl and aryl as hereinbefore defined, in each

o o, o o g,



20nmonocyclic heteroaryls: furyl; thienyl; pyrrolyl; oxazolyl; thiazolyl;
i soxazol yl; isothiazolyl; pyrazolyl; imdazolyl; triazolyl; tetrazolyl;
oxadi azolwb;20tom1ard7azol yl ; pyridyl; pyrimdyl; pyridazi rgT/EPRyoazenyl ;
triazinyl; pyridyl-Noxide; pyrrolyl-Noxide; pyrimdinyl-N-oxide;

pyri dazi nyl - N-oxi de; pyrazinyl - N-oxide; imdazolyl-N oxide;

i soxazol yl - N- oxi de; oxazol yl - N-oxi de; thiazolyl- 25N oxi de;

oxadi azol yl - N-oxi de; thiadiazol yl -N-oxide; triazolyl-Noxide;
tetrazol yl -N-oxide etc. polycyclic heteroaryls: indolyl; isoindolyl;
benzof uryl ;In bmth@tdspwhwe;inb@mipoxdmsm qonh;mmzlds bif genotay formokn(@).swxlazol yl ;

ben2|soth|a zi m dazol nol i nyl.: quinolinyl; WO
2010/ 01274 PRRTIEBGRLT SH9 76 Salh SR R ingo R oy
qU|nazoI|nyhm]Qgﬂggkku@ﬁhﬂyl |ndoI|2|nyI oxazol opyridyl; im dazopyridyl;
naphthyridiny?; i ndol i nyl ; |sochronanyl chronanyl

t et rahydr oi f :

ot ey ons SR e THELLNG o RRRERLELAINIRAL Uinu oo
benzot etr ahybhtzm‘ca oy¢ pr mertzmnqloruadwmﬁ gmnelﬁt forenial (1) puthie rpilyslolbgnzl@daqmmabﬂe
phenoxazi nyl : enpt hj.azi ny d|n ; ben i azol dazo yridyl;

P G ot hi <3 BPE0R R soBbRboPh codiRreb s FRet s 685y

di hydr obenzi sot hi azi nyl benzopyranyl benzo hlopyr nyl rin
i socumari ny nan%R?r&%wr hie igpensien Aelalsh (o theusaply APBRHYSOF a%ermormua(l)for

di hydroqui ‘Péﬂaﬂiié AR O AR t'r&%%’ﬂt’ang/‘op ﬁ%&@ﬁtfo‘?ﬁ%ﬁcgﬂée’r NBRions,

di hydrocumari'nyl’ di hydrol socumari ny I sol ndol 1 nonyl; 10benzodi oxanyl ;
benzoxazolum@mmhmuqumndhmmyhmhh©dmdﬁ¢&indonI N- oxi de; indolinyl - N—OX|de;
i soqui nol yl - N-oxi de; qui nazol i nyl - N-oxi de; qui noxal i nyl - N-oxi de;

pht hal azi nyh ahbthed adpsct thrdalérzionyélatds axa pligdrmiate@iz oll prépahkt@nl @eiprising a
benzot hi azol yl - N-oxj de; benzi m dazo] yl - N-oxi de; benzo-t hi opyranyl - S- oxi de
and benzot KPERYYHHYA geacral foreriadd) ardcat least eRcoRFEAIRAat N SY L hastive

conbi nati o rQar nkhefore, in
cach case ThoTRE T BrH O AR R ko Ol R e E e RABELERE O
directly | iradcedtdsotht keammoinecyltle dinderesmens and the mixhets theteed aoy oatitvet lgrtioar vl
group. The linking of the a @F d, heter y be achieved on the al kyl
side via aﬁ%m@EPB gicatly ageen %éﬁFQ‘F%W“Vﬁ %1% ose and on the heteroaryl
side by any carbon or nitrogen atons suitable for this purpose. The
respect?veiﬁﬁﬁmyﬂﬁups of al kyl and heteroaryl are also included in the 20

;?gﬁLgaakfgﬁﬂggiﬁﬁg§¥3536?rOn]t@gn%eg?%@ﬂihﬁﬁ%ﬁé ereHR%% oreaagfrﬁggtlf in
the hydroc ?}lg)qg? Hagg ﬁ ﬁﬁos{lb gg&f[‘)ﬁ %Ltu};ated gﬁgms %ﬁﬁ{és‘%&rﬁ%g d

i ndependen one Of Ohe or nore

of the growgsroeiiton aha&nS’ eyilaciedlabyr rtﬂa);eb@ﬁmher shbdwwhd irgo Apdrot@ben thaay five
het eroatons 25 may be present in total, there nust be at |east one carbon

at om bet weévith agoubie/brnd (atksiy) anfhhysiocagkan Ct%sm%ﬁwleab%awnﬂét Merybone
oxygen ,gnd .gneisut R n@tdBﬁ'Bl an égg?@gpég%ﬁo@et Rl t?on[T“ rS&%Hnb(ﬁw'e

st abl e. Heteroatons may S|nu e present In al € poss
oxi dation shage ha‘(eshdtlp htlesu loph dautﬂlebermnd & UdapthoreariplSOGdnd, hyl dofiogem it

N-oxide). Lt is | atel re n1the i.ndi rect

def i ni 11 on/PAREY IR e AN RYHI3GE @m dglﬁ P}ﬁ%@eﬁ%‘f%doé‘ﬁ) cFGUPSEPRY P fUrige up of
the sub-gr %H@cﬁvﬂ&@di‘ﬁﬁé(&'rdl%ht%taﬁ{ nBﬂaﬁ&h%d) MR IEFATRIT FRIAQUORIAD

bi cyclic hetero-rings and spirohetero-rings, while each 'sub-group can al so
be further bsuiniovodpalysubsotusatindeapcedendnd! ons anathataeall (eetydrageychgingeny!| ) .
The ter%nuns%)8 ted nmeans that in the ring systemin question there is at
| east dRe &Y¥hd, but no aromatic systemis formed. In bicyclic
hetero-rin ring | i nked such t they have at least 5 two atons
in common. %Fﬁﬂg SPéH§§@8%S§W%§§“@ﬁémé§Fﬁgﬁ(HYon1(spiroaton) is shared by
two rings. If a heterocycloalkyl IS substltuted, the substitution nay be
nono- or polipighiehs DEHICN S0 )0l ORANE A2 dearQphaigsn- car ryi ng car bon

and/or nitr r Ly

ond of 11 CGRaeL, AR AHSRSASRN Ly t%ﬂﬁflﬁt“?l&%’r" HFd-pPEb RO ARY
position 0K2&M£mﬂmmgyby@tQMnymﬂﬁyﬁhﬂ@km@manmiémnm(LinMna&ﬂMﬁWDsu@mg@@dps
are listed bel ow. nonocyclic heterorings (saturated and unsaturated):
tetrahydrofuryl; pyrrolidinyl; pyrrolinyl; imdazolidinyl; thiazolidinyl;
i m dazol i nyl; pyrazolidinyl; pyrazolinyl:5-piperidinyl; piperazinyl;
oxiranyl; aziridinyl; azetidinyl; 1,4- dioxanyl; azepanyl; diazepanyl;
nmor phol i nyl ; thi onor pholinyl; hononorpholinyl; 15 honopi peri di nyl;
honmopi per azi nyl ; honot hi onor phol i nyl ; thi onorphol i nyl - S- oxi de;
thlonDrphollnyI S S—d|OX|de 1 3 dloxolanyl t et rahydropyranyl ;

v o o o M




Het er ocycl oal kyl al kyl denotes the conbination of the al kyl and

het erocycl oal kyl groups defined herei nbefore, in each case in their

br oadest wonew/01The al kyl group as substituent is direcPCy/HPROROMTO t he
nol ecule and is in turn substituted by a heterocycl oal kyl group. The

| i nking of the al kyl and heterocycl oal kyl may be achieved on the al kyl side
via any carbon 5atons suitable for this purpose and on the heterocycl oal kyl
side by any carbon or nitrogen atons suitable for this purpose. The
respective sub-groups of al kyl and heterocycl oal kyl are also included in

t he conbi nandtioylbwfl; tl thstlpmpgk (m@psntyH)} -btdy ety ‘heeichath (B2 slitsthykprepyl); i s

Varancy and bt Re oEmD TiRG 2 SABE R A5 3 Bl Ll AR S b

10 By " progkdiBylpértylTRaRptyRID- ﬁ@ﬂﬂy}lﬁxﬁupﬁﬁéﬂﬁﬁeiym p! f‘-@ltfl@ch?l;pgﬁtyl bS3-precur sor
netabolite. B dlstlnctlon may bé nmade bet ween art art

carrler-pr@@ﬁ@QY@y@Wbﬂﬁlém@ﬂbﬂbﬂﬁﬁn%ﬁshﬁ@ﬁWbﬁnsws%% ﬂﬂ@ﬁeﬂﬁ%wler contain
the acti.ve subst a f hat requires chem cal or biol ogica
netabollsaélo%w¥$ﬁeln(mﬁﬁ n&?l d%%dﬁé fam liar with prodrug systens of
this kind Slo > S 0 t 9- The role of prodrugs in 15
penet r at i oRL&R : gis“Pérteétrat i on Enhancers (2nd Edition)
(2006) . 51- 1 éthé}wli) 1-8MY 1 VY1 P SR LSy S0 b - MitL1-éBout 208y R het | ON
to the Prlggﬁgles of Eﬁﬁﬂ M%lggﬁgggbActY)s b ﬁ dition) ZébG)Iﬁgll 232;
Neer vannan 3- @e'sr?a@ﬁihyl-storpal e@fle%-medlylmp@mﬂ GQEH lllﬁmthylypran@ @yssloma‘thb'bn rate
during drug |l ead optim | & Iec ion

approaches%r ngrl i tl Efl ene Pm@a?e eV|né’v€/p(e%g ) g?’?fSP ?L'g'eﬂl?;)}' 20 A
sui t ablie pfrﬁ&]!iyklgauf—gfﬁn@l BSrnfaﬁhSIl ButaYphye; ﬁn&ﬂﬁ&-ﬂo@ﬂ@%nglf hépbe AenBEAD-dnl; Mgk-ae
which is linked via an enzymatically cl eavabl e | car banat e,

phosphat e, yhyesd-eaLdicxz-enydud. pidiraethyr i -eny a2, %d%@hmlr 161% ¢Hhrovi ng
subst ance LY Ly n ]

Carrier-pr (('IJI? %l(fsegés?gﬁrrégﬁ%/% gl@ﬁ ?ﬁ]l‘eﬂé}ﬁ?[ﬁl\?/ga%sggglt%%gg (ggl%gup%)d lb%t(}lr? Pto a
maski ng gr paptavitd-diengl peie- 1¢3-daugld biny- It hdicaypl3edimegodinithll S-diomt ¢tol | abl e 25
mechani sm The function of nasking groups according to the invention in the

conpounds a66ohdiigh tdbidaehdd)ve BiahehtdiSkyingl:neut ral i se the_charge for
inproving cell uptake. If the conpounds according to the invention are used

with a lfaskiygylypeunl-yane sorryndl be- aual burayny): buid-yekcemstiygprop-2-
pharnacologh?@; paraneters, such as for exanple oral bioavailability,
tissue distri %ion phar macoki netics and stability against non- specific

I DIy R R e SV O L

addi tion, rBedddreehcaRtahRhttd BYdrobarbEY gi0GFdith &mﬁemmﬂgrtﬁmmr af birBher
eff|C|ency of the active substance or organic specificity. In the case of a

prodrug forfamsatichiling Hetheasmaily fgmdup or a Iinker that binds the masking
group to the active substance is selected such that the prodrug is
suf fi cizénlemdt@mhipmmnylobwénxii pawdnybdekenyl.HepBbylo octesdy mnenhlaée@uﬂdt@i ent

chem cal and, enzymat.i c bility to re tivit i S

surt1 op ent RIS AFERHRTS EF B ahihs LOWHEAST pd G BEi Kisht Fib St Sorlh
di ffusi on- Gambeeb RebINBAGH AN 4 HANIPBGHd, ifcWdikesIMME §sonhdricSBARY, disa (L pww)-
chemcally or ensymatically induced rel ease of the active substance within
a r easonabli®ngss.ivdwragplicshle.goes wi t hout saying, the auxiliary conponents
rel eased should be non-toxic. Wthin the scope of the invention, 10
however, t ifb'tbotﬁmmhdtaad.ienhbQﬁntadimékhamdﬂehﬂkbfrpta@ﬂd’l actealsdayl, mayadé@yﬂ,egar ded
as a prodr t of. all to be pre i.n the.cell from,the
"ngestdd cARpbiE B Wbyt AT Be MEAR SRRl Bkt i SRS o
the inter mdhagpeﬁdlag@uﬁ@wwm atorks add &) dd%l@[&eodnﬂﬁ ,8hdTBgtha bR $heliSomerd | t he
i ndol i none internedi ate conpounds that are not epr|C|tIy described are
prepar ed udemes, eberporidntineis. ailveianpbitide.ci al Iy or known fromthe
literature using standard net hods of synthesis or anal ogously to the

met hods described in WD 2007/ 122219 and PCT/ EP2008057149 starting from

6- bronoi ndo |i none, the preparation of which is 20 described in
W2004009547. 1.2. O her internedi ate conpounds 1.2. 1.

5-fl uoro- 6- brono-i ndol i none WD 2010/ 012747PCT/ EP2009/ 059770 a)

1- Brono- 2, 4-di fl uoro-5-ni trobenzene (2 g) is conbined with 30 nlL di oxane
and 1.1 nL di net hyl nal onate. Wile cooliffg by neans of an ice bath, 0.8 ¢
of a 60 % sodi um hydri de suspension in mneral oil is added batchw se. Then
the m xture is stirred at RT until the reaction is conplete. The reaction
m xture is conbined with 55 nL saturated NH4ACL sol ution and extracted
repeatedly mnth DCNI The conblned organlc phases are drled filtered and

. .




WO 2010/ 012747PCT/ EP2009/ 059770 and freed fromthe volatile constituents in
vacuo. The crude product obtained may be further used directly. a)

6- br ono- SW04efdmerophenyl sul phonyl) -i ndol i none 54- f | uorPoThEPR@OISUTTPhoNyI|
chloride (3.76 g) and alum niumchloride (10 g) are mxed with 40 nL of

1, 2-di chl oroet hane and stirred for 1 h at RT. Then 4 g 6-bronoi ndol i none
are added and the mxture is stirred for 5 h at 55C. The reaction m xture
is conbined with water and Et 0Ac. The organic phase is separated off and

t he product is obtained by RP chromatography. 101.2.3.

( 5- Br onopy Bydhat@my ipyaykyl, niyngls pSityisN IRxReNH-heptBryl, destriybdenynyl, devpntiod A)
A) 5-Bronopyridi n-2-yl).net am nes, 2-f] uqro-5:- bronmopyridin 2.00 g, 11.37
ol ) ot Ryt AT RS R Gy oEhoRT, Hai Wi bie

N-et hyl di | $oREQRUHIBENORDERe ldriBa atdrds 8 ATIY bdrd, MYRdDal Mk} iRmeribSeing. r ed
for 40 mn in a mcrowave reactor at 140C. The crude mxture is purified by
nor mal pha W i ; : 9 . :

(5 Brombpyr i d g e e na R R Rk VRt e
R-  Met hod dBliné&t iBrisrmodyst isensdibpr&plgdingyen el lgdiavert@@ chains, one or more of the

5- brono-2-chl oro i.mdin 2. Q0 0.34 I hylam ne (41 %.in

oater - o SRR sty B PR I g A i o
tert - but anQlf t{eAzrBlpy U, (iddPend k1§ oFohé beSndrdy tAS ofuPs 80— 130 Gri- N | one

m crowave reactor. The crude mxture is WD 2 10/%12 47PCT/ EP2009/ 059770

di | ut ed wi tohnPOW! thagranpgani ¢ phase is washed with seni-saturated potassi um
carbonate solution and water, dried, filtered and evaporated down. Yield:
1.90 g (98 9. In the preparation of aﬁhlogous conponent s, dependi ng on
the ami ne chosen, it nmay be necessary Lgﬁgncrease the reaction tenperature

N |

or the reaction time or to add further anine 5to conplete the reaction. No.
Product Am ne

10 by the group

one or more of the groups =CH- by the group =N—, one or more of the groups =CH, by the

group =NH or one or more of the groups =CH by the group =N, while a total of not more

than three heteroatoms may be present in one heteroalkyl, there must be at least one carbon
15  atom between two oxygen atoms and between two sulphur atoms or between one oxygen

and one sulphur atom and the group as a whole must have chemical stability.

A direct result of the indirect definition/derivation from alkyl is that heteroalkyl is made up
of the sub-groups saturated hydrocarbon chains with heteroatom(s), heteroalkenyl and
heteroalkynyl, and it may be further subdivided into straight-chain (unbranched) and

20  branched. If a heteroalkyl is substituted, it may be mono- or polysubstituted independently
of one another at all the hydrogen-carrying oxygen, sulphur, nitrogen and/or carbon atoms.
Heteroalkyl itself as a substituent may be attached to the molecule both through a carbon

atom and through a heteroatom.

The following are listed by way of example:
25  dimethylaminomethyl; dimethylaminoethyl (1- dimethylaminoethyl; 2-dimethyl-
aminoethyl); dimethylaminopropyl (1-dimethylaminopropyl, 2-dimethylaminopropyl,

-7-



Yield [ Z1 NBr HNN% ) )NH2 98 Z2 NBr HNN% 2\ NH2 2\ 96 Z3 NBr HNN % V)
NH2 V) 98 Z4 Br N HNN%\) NH2 H 97 Z5 NBr HNN% 6 NH2 6 97 Z6 NBr HNN% )\
),,,, .S 9802610/012747 PCT/EP2009/059770

10

15

20

25

3-dimethylaminopropyl); diethylaminomethyl; diethylaminoethyl (1-diethylaminoethyl, 2-
diethylaminoethyl); diethylaminopropyl (1-diethylaminopropyl, 2- diethylamino-propyl, 3-
diethylaminopropyl); diisopropylaminoethyl (1-diisopropylaminoethyl, 2-di-
isopropylaminoethyl); bis-2-methoxyethylamino; [2-(dimethylamino-ethyl)-ethyl-amino]-
methyl; 3-[2-(dimethylamino-ethyl)-ethyl-amino]-propyl; hydroxymethyl; 2-hydroxy-
ethyl; 3-hydroxypropyl; methoxy; ethoxy; propoxy; methoxymethyl; 2-methoxyethyl etc.

Halogen encompasses fluorine, chlorine, bromine and/or iodine atoms.

Haloalkyl is derived from alkyl as hereinbefore defined in its broadest sense, by replacing
one or more hydrogen atoms of the hydrocarbon chain independently of one another by
halogen atoms, which may be identical or different. A direct result of the indirect
definition/derivation from alkyl is that haloalkyl is made up of the sub-groups saturated
hydrohalogen chains, haloalkenyl and haloalkynyl, and it may be further subdivided into
straight-chain (unbranched) and branched. If a haloalkyl is substituted, it may be mono- or

polysubstituted independently of one another at all the hydrogen-carrying carbon atoms.

Typical examples include, for example:

—CF;; -CHF;; —-CH,F; —CF,CF3; —-CHFCFz; -CH,CF;; —CF,CH;; —-CHFCHs3; -CF,CF,CFz;
—CF,CH,CH3;; -CF=CF,; -CCI=CH,; -CBr=CH,; —-CI=CH,; -C=C—-CF;; -CHFCH,CHs;,
and -CHFCH,CF;.

Cycloalkyl is made up of the sub-groups monocyclic hydrocarbon rings, bicyclic
hydrocarbon rings and spirohydrocarbon rings, while each sub-group may be further
subdivided into saturated and unsaturated (cycloalkenyl). By unsaturated is meant that
there is at least one double bond in the ring system, but no aromatic system is formed. In
bicyclic hydrocarbon rings two rings are linked such that they share at least two carbon
atoms. In spirohydrocarbon rings one carbon atom (spiroatom) is shared by two rings. If a
cycloalkyl is substituted, it may be mono- or polysubstituted independently of one another
at all the hydrogen-carrying carbon atoms. Cycloalkyl itself as a substituent may be

attached to the molecule through any suitable position of the ring system.

NH



NBr HNN% a NH x u quant. WO 2010/ 012747PCT/ EP2009/ 059770 No. Product
Amne Yield EN Z8 NBr Il HVe 6 NH2 60 quant. 1.2.5.

(5- Bronmopyoaniomi274g] ) al kyl amine NBr | H2NN 1. Ac20 2. REZRIEP3009081770NBr R, N
| e H Methode C Met hode D Methode E Met hod C)

N- ( 5- Br onmopyr azi n- 2-yl ) acet am de 2- Am no- 5- br onopyr azi ne (500 ng, 2.87
nmml) is stirred in acetic anhydride (5 nmL) for 512 h at RT. The resulting
solidis filtered off, digested with toluene and dried. Yield: 540 ng (98
% . Method D) N-(5-Bronopyrazin-2-yl)-Nal kyl acetam de

N- ( 5- Br onmopipe dallowing yidivided] anb-geoups ast listedelny wiry bf &xampe:eq. al kyl hal i de and
1.5 - 3 eq. otaﬁsiu .carpo ate in. ACN (1 mL/ 100 nL educt) in a mcrowave
reactor for® tion mxture is divided between DCM

and water, Cg,agp@bgla@yﬁom@s@yd@péﬁ@ah@@ldﬂe&ﬁ YeldHeptylieiced, filtered and

evapor at ed down
monocyclic unsaturated hydrocarbon rings:

5  cycloprop-1-enyl; cycloprop-2-enyl; cyclobut-1-enyl; cyclobut-2-enyl; cyclopent-1-enyl;
cyclopent-2-enyl; cyclopent-3-enyl; cyclohex-1-enyl; cyclohex-2-enyl; cyclohex-3-enyl;
cyclohept-1-enyl; cyclohept-2-enyl; cyclohept-3-enyl; cyclohept-4-enyl; cyclobuta-1,3-
dienyl; cyclopenta-1,4-dienyl; cyclopenta-1,3-dienyl; cyclopenta-2,4-dienyl; cyclohexa-
1,3-dienyl; cyclohexa-1,5-dienyl; cyclohexa-2,4-dienyl; cyclohexa-1,4-dienyl; cyclohexa-

10 2,5-dienyl etc.

saturated and unsaturated bicyclic hydrocarbon rings:

bicyclo[2.2.0]hexyl; bicyclo[3.2.0Theptyl; bicyclo[3.2.1]octyl; bicyclo[2.2.2]octyl;

bicyclo[4.3.0]nonyl (octahydroindenyl); bicyclo[4.4.0]decyl (decahydronaphthalene);
bicyclo[2.2.1]heptyl (norbornyl); (bicyclo[2.2.1]hepta-2,5-dienyl (norborna-2,5-dienyl);

15 bicyclo[2.2.1]hept-2-enyl (norbornenyl); bicyclo[4.1.0]heptyl (norcaranyl); bicyclo-
[3.1.1]heptyl (pinanyl) etc.

saturated and unsaturated spirochydrocarbon rings:

spiro[2.5]octyl, spiro[3.3]heptyl, spiro[4.5]dec-2-ene, etc.

Cycloalkylalkyl denotes the combination of the alkyl and cycloalkyl groups defined

20  hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly
linked to the molecule and is in turn substituted by a cycloalkyl group. The linking of
alkyl and cycloalkyl in both groups may be effected by means of any suitable carbon
atoms. The sub-groups of alkyl and cycloalkyl are also included in the combination of the

two groups.

25  Aryl denotes mono-, bi- or tricyclic carbon rings with at least one aromatic ring. If an aryl
is substituted, the substitution may be mono- or polysubstitution in each case, at all the
hydrogen-carrying carbon atoms, independently of one another. Aryl itself may be linked

to the molecule as substituent via any suitable position of the ring system.



No. Product Alkylhalide Yield EN Z9 NBr | Ne ") I \) 85 Z10 yNBr I NN%")
vBr quant. WO 2010/012747PCT/ EP2009/ 059770 No. Product Al kyl halide Yield
[99 Z 1 IwOBp1oM12747-z,- | NNi ") | ) quant. Method E) PCT/EP2009/059770
(5-Bronmopyrazi n-2-yl)al kyl am ne N (5-Bronopyrazin-2-yl)-Nal kyl acet am de
(120 ng) is stirred in water (200 iut)/conc. HCL (200 iut)/isopropanol (100
lut) in a mcrowave reactor for 10 mn at 85C. The reaction mxture is used
directly in the next step without further purification. 51.3. O her

i ntermedi ate conpounds 1.3.1. Propynoic acid anm des The propynoic acid

am des usedyarel prepdesadcladaplopylishphthyl, indenyd yA S helsydsoinflenyopy?aiedc aci d

-N- et hyl am d no fromthe literature (e.g. Journal of Organic Chem stry
1998, 63( 1§$tfa%§g@6¥@5@§)angﬂu8¥?ﬁp' gously to the synthesis of propynoic acid

-N- phenyl am Oknown fromithe liferature (e g. Synthetic nmupi cat i ons
1993, 23(1 ygﬁwiée%ﬁmjl.e Cﬁ@ﬁ%%?éﬁ? Gt by RS ST R ot | on
of the aryl.,§HORE bif 8 %broadest sense. The alkyl group as substituent is directly linked to the
5  molecule and is in turn substituted by an aryl group. The alkyl and aryl may be linked in
both groups via any carbon atoms suitable for this purpose. The respective sub-groups of

alkyl and aryl are also included in the combination of the two groups.

Typical examples include benzyl; 1-phenylethyl; 2-phenylethyl; phenylvinyl; phenylallyl

etc.

10 Heteroaryl denotes monocyclic aromatic rings or polycyclic rings with at least one
aromatic ring, which, compared with corresponding aryl or cycloalkyl, contain instead of
one or more carbon atoms one or more identical or different heteroatoms, selected
independently of one another from among nitrogen, sulphur and oxygen, while the
resulting group must be chemically stable. If a heteroaryl is substituted, the substitution

15 may be mono- or polysubstitution in each case, at all the hydrogen-carrying carbon and/or
nitrogen atoms, independently of one another. Heteroaryl itself as substituent may be
linked to the molecule via any suitable position of the ring system, both carbon and

nitrogen.
Typical examples are listed below.

20  monocyclic heteroaryls:

furyl; thienyl; pyrrolyl; oxazolyl; thiazolyl; isoxazolyl; isothiazolyl; pyrazolyl; imidazolyl;
triazolyl; tetrazolyl; oxadiazolyl; thiadiazolyl; pyridyl; pyrimidyl; pyridazinyl; pyrazinyl;
triazinyl; pyridyl-N-oxide; pyrrolyl-N-oxide; pyrimidinyl-N-oxide; pyridazinyl-NV-oxide;
pyrazinyl-N-oxide; imidazolyl-NV-oxide; isoxazolyl-N-oxide; oxazolyl-N-oxide; thiazolyl-
25  N-oxide; oxadiazolyl-N-oxide; thiadiazolyl-N-oxide; triazolyl-N-oxide; tetrazolyl-N-oxide

etc.

polycyclic heteroaryls:

indolyl; isoindolyl; benzofuryl; benzothienyl; benzoxazolyl; benzothiazolyl;

benzisoxazolyl; benzisothiazolyl; benzimidazolyl; indazolyl; isoquinolinyl; quinolinyl;

-10-



Met hod H) Reaction of 6-bronoi ndolinone derivatives with arylboric acids or
aryl boric 15acid esters 6-Bronvoindolinone, arylboric acid or arylboric acid
ester (1l.woegqioo1and tetrakis triphenyl phosphi ne pal | adi eeT(EP2@2/059700 03 eq. )
are stirred in MeOH (2 nt/1 mmol educt)/ WD 2010/012747PCT/ EP2009/ 059770
di oxane (2 nmL/1 mmol educt)/2 M potassium carbonate solution (1 nL/1 nmol
educt) in a mcrowave reactor for 10 mn at 120C. The reaction m xture is
acidified with trifluoroacetic acid, filtered and purified by preparative
RP- HPLC/ MS. Method 1) Preparation of

6- (4, 4, 5, 5eraipt:hyinolingl; phihiabxalyb oirare 1y hanrachiingn gslolizinyl;

56- Bronnlndollnone .S |nacol qhbo.o (L1 % ot assi.um ac tate
(2.0 eq.)  SHeraRIe s bptatay b rophyiatiog: bofind by PRRal R Rk ur e o
anhydrous  déta ?ﬂ!l%doéul‘ﬁbflﬂylgls@fﬂﬁﬁlti | 2iR6bARGYYEAHR: %@Hsc(b%n%tét%a}%'dﬁﬁh@ﬁ ;in a

m crowave reac for 20 mn at 100C. The reaction mixture is divid
bet ween DClckaazofiensi;, banpexagplyhriyeidppiastyLi benpetetidyy dudfuryLvisneatetradyyideod

I X R T R
0 N - BH 0im@fdz&pMdy# lmll\dialzbtﬁlalz@@l,Mll(ﬂyd%lbe'ﬁzmo;éhan ;/Bdnki€odzm@1; Heﬂzoxéiinyl,
dihydrobenzisothiazinyl; benzopyranyl; benzothiopyranyl; cumarinyl; isocumarinyl;
chromonyl; chromanonyl; tetrahydroquinolinyl; dihydroquinolinyl; dihydroquinolinonyl;
dihydroisoquinolinonyl; dihydrocumarinyl; dihydroisocumarinyl; isoindolinonyl;
10  benzodioxanyl; benzoxazolinonyl; quinolinyl-N-oxide; indolyl-N-oxide; indolinyl-N-oxide;
isoquinolyl-N-oxide; quinazolinyl-N-oxide; quinoxalinyl-NV-oxide; phthalazinyl-N-oxide;
indolizinyl-N-oxide; indazolyl-N-oxide; benzothiazolyl-N-oxide; benzimidazolyl-N-oxide;

benzo-thiopyranyl-S-oxide and benzothiopyranyl-S,S-dioxide etc.

Heteroarylalkyl denotes the combination of the alkyl and heteroaryl groups defined

15 hereinbefore, in each case in their broadest sense. The alkyl group as substituent is directly
linked to the molecule and is in turn substituted by a heteroaryl group. The linking of the
alkyl and heteroaryl may be achieved on the alkyl side via any carbon atoms suitable for
this purpose and on the heteroaryl side by any carbon or nitrogen atoms suitable for this
purpose. The respective sub-groups of alkyl and heteroaryl are also included in the

20  combination of the two groups.

By the term heterocycloalkyl are meant groups which are derived from the cycloalkyl as
hereinbefore defined if in the hydrocarbon rings one or more of the groups —CH,— are
replaced independently of one another by the groups —O—, —S— or -NH- or one or more of
the groups =CH- are replaced by the group =N—, while not more than five heteroatoms

25  may be present in total, there must be at least one carbon atom between two oxygen atoms
and between two sulphur atoms or between one oxygen and one sulphur atom and the
group as a whole must be chemically stable. Heteroatoms may simultaneously be present
in all the possible oxidation stages (sulphur = sulphoxide —SO—, sulphone —SO,—; nitrogen
- N-oxide). It is immediately apparent from the indirect definition/derivation from

30 cycloalkyl that heterocycloalkyl is made up of the sub-groups monocyclic hetero-rings,

-11-
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WO 2010/012747 PCT/EP2009/059770

bicyclic hetero-rings and spirohetero-rings, while each sub-group can also be further
subdivided into saturated and unsaturated (heterocycloalkenyl). The term unsaturated
means that in the ring system in question there is at least one double bond, but no aromatic
system is formed. In bicyclic hetero-rings two rings are linked such that they have at least
5  two atoms in common. In spirohetero-rings one carbon atom (spiroatom) is shared by two
rings. If a heterocycloalkyl is substituted, the substitution may be mono- or
polysubstitution in each case, at all the hydrogen-carrying carbon and/or nitrogen atoms,
independently of one another. Heterocycloalkyl itself as substituent may be linked to the

molecule via any suitable position of the ring system.
10 Typical examples of individual sub-groups are listed below.

monocyclic heterorings (saturated and unsaturated):

tetrahydrofuryl; pyrrolidinyl; pyrrolinyl; imidazolidinyl; thiazolidinyl; imidazolinyl;
pyrazolidinyl; pyrazolinyl; piperidinyl; piperazinyl; oxiranyl; aziridinyl; azetidinyl; 1,4-
dioxanyl; azepanyl; diazepanyl; morpholinyl; thiomorpholinyl; homomorpholinyl;

15 homopiperidinyl; homopiperazinyl; homothiomorpholinyl; thiomorpholinyl-S-oxide;
thiomorpholinyl-§,S-dioxide; 1,3-dioxolanyl; tetrahydropyranyl; tetrahydrothiopyranyl;
[1,4]-oxazepanyl; tetrahydrothienyl; homothiomorpholinyl-S,S-dioxide; oxazolidinonyl;
dihydropyrazolyl; dihydropyrrolyl; dihydropyrazinyl; dihydropyridyl; dihydro-
pyrimidinyl; dihydrofuryl; dihydropyranyl; tetrahydrothienyl-S-oxide; tetrahydrothienyl-

20 §,8-dioxide; homothiomorpholinyl-S-oxide; 2,3-dihydroazet; 2H-pyrrolyl; 4H-pyranyl;
1,4-dihydropyridinyl etc.

bicyclic heterorings (saturated and unsaturated):

8-azabicyclo[3.2.1]octyl; 8-azabicyclo[5.1.0]octyl; 2-oxa-5-azabicyclo[2.2.1]heptyl;
8-oxa-3-aza-bicyclo[3.2.1]octyl; 3,8-diaza-bicyclo[3.2.1]octyl; 2,5-diaza-bicyclo-

25  [2.2.1]heptyl; 1-aza-bicyclo[2.2.2]octyl; 3,8-diaza-bicyclo[3.2.1]octyl; 3,9-diaza-
bicyclo[4.2.1]nonyl; 2,6-diaza-bicyclo[3.2.2]nonyl; hexahydro-furo[3,2-b]furyl; etc.

spiro-heterorings (saturated and unsaturated):

1,4-dioxa-spiro[4.5]decyl; 1-oxa-3.8-diaza-spiro[4.5]decyl; and 2,6-diaza-spiro[3.3 heptyl;
2,7-diaza-spiro[4.4]nonyl; 2,6-diaza-spiro[3.4]octyl; 3,9-diaza-spiro[5.5]undecyl; 2,8-
30  diaza-spiro[4.5]decyl etc.

-12-
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Heterocycloalkylalkyl denotes the combination of the alkyl and heterocycloalkyl groups
defined hereinbefore, in each case in their broadest sense. The alkyl group as substituent is
directly linked to the molecule and is in turn substituted by a heterocycloalkyl group. The
linking of the alkyl and heterocycloalkyl may be achieved on the alkyl side via any carbon
atoms suitable for this purpose and on the heterocycloalkyl side by any carbon or nitrogen
atoms suitable for this purpose. The respective sub-groups of alkyl and heterocycloalkyl

are also included in the combination of the two groups.

By the term "suitable substituent" is meant a substituent which on the one hand is suitable

by virtue of its valency and on the other hand leads to a system which is chemically stable.

By "prodrug" is meant an active substance in the form of its precursor metabolite. B
distinction may be made between partly multi-part carrier-prodrug systems and
biotransformation systems. The latter contain the active active substance in a form that
requires chemical or biological metabolisation. The skilled man will be familiar with
prodrug systems of this kind (Sloan, Kenneth B.; Wasdo, Scott C. The role of prodrugs in
penetration enhancement. Percutancous Penetration Enhancers (2nd Edition) (2006).51-
64; Lloyd, Andrew W. Prodrugs. Smith and Williams' Introduction to the Principles of
Drug Design and Action (4th Edition) (2006), 211-232; Neervannan, Seshadri. Strategies
to impact solubility and dissolution rate during drug lead optimization: salt selection and
prodrug design approaches. American Pharmaceutical Review (2004), 7(5), 108.110-113).
A suitable prodrug contains for example a substance of the general formulae which is
linked via an enzymatically cleavable linker (e.g. carbamate, phosphate, N-glycoside or a
disulphide group to a dissolution-improving substance (e.g. tetracthyleneglycol,
saccharide, amino acids). Carrier-prodrug systems contain the active substance as such,
bound to a masking group which can be cleaved by the simplest possible controllable
mechanism. The function of masking groups according to the invention in the compounds
according to the invention is to neutralise the charge for improving cell uptake. If the
compounds according to the invention are used with a masking group, these may also
additionally influence other pharmacological parameters, such as for example oral
bioavailability, tissue distribution, pharmacokinetics and stability against non-specific

phosphatases. The delayed release of the active substance may also involve a sustained-
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release effect. In addition, modified metabolisation may occur, thus resulting in a higher
efficiency of the active substance or organic specificity. In the case of a prodrug
formulation, the masking group or a linker that binds the masking group to the active
substance is selected such that the prodrug is sufficienyl hydrophilic to be dissolved in the

5  blood serum, has sufficient chemical and enzymatic stability to reach the activity site and
is also sufficiently hydrophilic to ensure that it is suitable for diffusion-controlled
membrane transport. Furthermore, it should allow chemically or ensymatically induced
release of the active substance within a reasonable period and, it goes without saying, the
auxiliary components released should be non-toxic. Within the scope of the invention,

10 however, the compound without a mask or linker, and a mask, may be regarded as a

prodrug which first of all has to be prepared in the cell from the ingested compound by

enzymatic and biochemical processes.

1. Preparation of the intermediates and components

1.1. Indolinone intermediates

1
2

/

R
N
H

o]
Br

Iz

15

All the indolinone intermediate compounds that are not explicitly described are prepared
using components obtained commercially or known from the literature using standard
methods of synthesis or analogously to the methods described in WO 2007/122219 and
PCT/EP2008057149 starting from 6-bromoindolinone, the preparation of which is

20 described in W0O2004009547.

1.2.  Other intermediate compounds

1.2.1. 5-fluoro-6-bromo-indolinone

I
040

a) F oL b F

F F
r, = ST - o~
r
Br NO NO, Br N
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- 009 150r----\N \ N, N/H1/=0 -NHO 8 16\ /N* N/HON O 8H 86
17/ N\ /JN* N/JHO N HO 59 The reaction of indolinone-6-boric acids or
-boric acwo2esrees7wi th aryl halides is carried out accordirmpem/ossvhod H.
No. Aryl t"t [mn] [MtH + (1 11M Wmax [nM %control 1 N

a) 1-Bromo-2,4-difluoro-5-nitrobenzene (2 g) is combined with 30 mL dioxane and
1.1 mL dimethylmalonate. While cooling by means of an ice bath, 0.8 gofa 60 %
sodium hydride suspension in mineral oil is added batchwise. Then the mixture is
stirred at RT until the reaction is complete. The reaction mixture is combined with
5 5 mL saturated NH4Cl solution and extracted repeatedly with DCM. The combined
organic phases are dried, filtered and freed from the volatile constituents in vacuo. The

crude product is further used directly.

b) The crude product obtained is combined with 700 mg LiCl, 150 puL water and 50 mL
DMSO and stirred for 3 h at 100°C. Then the reaction mixture is cooled to RT,

10 combined with saturated saline solution and extracted repeatedly with EtOAc. The
combined organic phases are dried, filtered and freed from the volatile constituents in
vacuo. 20 mL acetic acid and 2 g iron powder are added to the remaining mixture which
is then heated to 100°C until 5-fluoro-6-bromo-indolinone has formed. The reaction
mixture is freed from the volatile constituents, combined with EtOAc, filtered and the

15 product is isolated by normal phase chromatography.

1.2.2. 5-SO,-substituted indolinones
General method for 5-amino-sulphonyl compounds

RC
0 |
Cl\s// N //O
0 /v R S
e} 0 /
Br N N © mo
Br H Br N

Chlorosulphonic acid (30 mL) is taken, cooled to 0°C cooled and combined with 8 g of

20  6-bromoindolinone with vigorous stirring. The ice bath is removed and the mixture is
stirred for a further 16 h at RT. The reaction mixture is slowly poured onto ice with
vigorous stirring, the precipitate formed is filtered off and dried in the vacuum dryer.
6-Bromindolinone-5-sulphonyl chloride is obtained as crude product, which is further used
directly.

25  The corresponding amine (1.62 mmol) is placed in 2 mL ACN together with 2 eq.
iPr,NEt. A mixture of 500 mg of 6-bromindolinone-5-sulphonyl chloride and 2 mL. ACN
is slowly added thereto with stirring. Once the reaction has ended the reaction mixture is

extracted with water and several times with DCM. The combined organic phases are dried

-15-



f NI\r H2.18 491 298 15.25 2 , N(",,,,,_, VNHN 2.25 517 296 12.64 3 0 1.1
2.38 443 (fragment) 392,288 16.8 4 lel 2.57 415 (fragment) 386, 285 77.46 5
--- 1 NN Wo200®1280 398, 295 7.08 6 --- 1 NN | 2.35 490 PCT/EP2009/059770

and freed from the volatile constituents in vacuo. The crude product obtained may be

further used directly.

a) 6-bromo-5-(4-fluorophenylsulphonyl)-indolinone

5  4-fluoro-benzolsulphonyl chloride (3.76 g) and aluminium chloride (10 g) are mixed with
40 mL of 1,2-dichloroethane and stirred for 1 h at RT. Then 4 g 6-bromoindolinone are
added and the mixture is stirred for 5 h at 55°C. The reaction mixture is combined with
water and EtOAc. The organic phase is separated off and the product is obtained by RP
chromatography.

10  1.2.3. (5-Bromopyridin-2-yl)alkylamines

Br
| X ReReNH X
2 R —
F7 N Methode A = N7 N

Method A) 5-Bromopyridin-2-yl)methylamines

2-fluoro-5-bromopyridine (2.00 g, 11.37 mmol), methylamine-hydrochloride (1.92 g,

28.40 mmol) and N-ethyldiisopropylamine (2.14 mL, 12.50 mmol) in NMP (10 mL) are
15  stirred for 40 min in a microwave reactor at 140°C. The crude mixture is purified by

normal phase chromatography. Yield: 1.33 g (63 %).

1.2.4. (5-Bromopyrimidin-2-yl)alkylamines

Br
Nl/j/ ReReNH N/TBr
g ]
cl N R )\N/

Methode B l\ll
R

c

Method B) 5-Bromopyrimidin-2-yl)methylamine
20 5-bromo-2-chloropyrimidine (2.00 g, 10.34 mmol), methylamine (41 % in water, 2.00 mL,
23.78 mmol) and potassium carbonate (1.43 g, 10.34 mmol) in tert-butanol (4 mL)/THF

(4 mL) are stirred for 15 min at 150°C in a microwave reactor. The crude mixture is
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398, 297 11.43 7 ---- 1 FN 2.30 420 (fragnent) 390, 289 42.8 WO

2010/ 012747PCT/ EP2009/ 059770 No. Aryl tret [mn] + [MH Uiex [nM %
Control (WORAM0I18747-- 1 NN H 2.16 476 397,294 15.61 9 NPCTAPRI0NBYTD) 2. 28
488 (fragment) 395, 294 26.58 10 N---- INIIN

diluted with DCM, the organic phase is washed with semi-saturated potassium carbonate

solution and water, dried, filtered and evaporated down. Yield: 1.90 g (98 %).

In the preparation of analogous components, depending on the amine chosen, it may be
necessary to increase the reaction temperature or the reaction time or to add further amine

5  to complete the reaction.

No. Product Amine Yield [%]

N Br
91
Z1 HN)\N/ P 98
P

N
73 HN" N S~ 98

I
N

24 A

N
N Br
U NH,
zs N <§ 97
N Br
|ﬁ/ NH
26 HN)\N/ )\2 98
N Br
77 HN- N é quant.

-17-



C% 2. 34 517 398, 295 10.57 11 lel
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2.35 443 (fragnent) 390,286 56.91 12

;S ...-\\ 0 2.21 524 397,311 40.01 13 I el

2.49 401

(fragnment) 392,

291 49. 1W042010/012741 Ne C) 2.28 532 398, 295 20.69 15 -- PCTEP200585F1¥

391, 288

No. Product Amine Yield [%]
Br
A
oy N
~
Z8 AN N b quant.
o}
o}
1.2.5. (5-Bromopyrazin-2-yl)alkylamine
1. Ac,0
N. B 2. RHal N BF
N s Y
£y e
HNT N Methode C N N
Methode D
Methode E

Method C) N-(5-Bromopyrazin-2-yl)acetamide

2-Amino-5-bromopyrazine (500 mg, 2.87 mmol) is stirred in acetic anhydride (5 mL) for

5 12 hat RT. The resulting solid is filtered off, digested with toluene and dried.

Yield: 540 mg (98 %).

Method D) N-(5-Bromopyrazin-2-yl)-N-alkylacetamide

N-(5-Bromopyrazin-2-yl)acetamide is stirred with 6 — 8 eq. alkylhalide and 1.5 - 3 eq.

potassium carbonate in ACN (1 mL/ 100 mL educt) in a microwave reactor for 20 min at

10 130°C. The reaction mixture is divided between DCM and water, the organic phase is

washed with water, dried, filtered and evaporated down.

No. Product Alkylhalide Yield [%]
i J:N\ Br
| j/ !
79 N N \) 85
Ao
N Br
Ly f
Z10 N~ N quant.
Ao
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[ MMFH WWmax [nM % control (1 11M 16 , 2.34 481 (fragnent) 396,288 8. 46
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No. Product Alkylhalide Yield [%]
N\ Br
wel |
711 N~ N ) quant.
o)

Method E) (5-Bromopyrazin-2-yl)alkylamine
N-(5-Bromopyrazin-2-yl)-N-alkylacetamide (120 mg) is stirred in water (200 uL)/conc.
HCI (200 pL)/isopropanol (100 uL) in a microwave reactor for 10 min at 85°C. The

reaction mixture is used directly in the next step without further purification.

5 1.3. Other intermediate compounds
1.3.1. Propynoic acid amides
The propynoic acid amides used are prepared analogously to the synthesis of propynoic
acid -N-methylamide known from the literature (e.g. Journal of Organic Chemistry 1998,
63(15), 5050-5058) or analogously to the synthesis of propynoic acid -N- phenylamide
10 known from the literature (e.g. Synthetic Communications 1993, 23(14), 2003-2010).

2. Preparation of the end compounds

2.1.  Variation of the aryl substituent

Al 2 Al 2
ArB(OR}),
H H
] Pd(0) |
Method H
Br H Ar H
Ar1

(RO),BB(OR}, ArHal,
Pd(0) Pd(0)
Method | Method H

Method H) Reaction of 6-bromoindolinone derivatives with arylboric acids or arylboric
15 acid esters
6-Bromoindolinone, arylboric acid or arylboric acid ester (1.1 eq.) and tetrakis tri-

phenylphosphine palladium (0.01 — 0.03 eq.) are stirred in MeOH (2 mL/1 mmol educt)/
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440 (fragnment) 393, 293 16.62 19 CC- 2.38 391 (fragnent) 297 30.33 20 ---
N 2.16 461 388,287 107.39 21 lel 2.46 431 (fragnent) 393, 288 33.5 22 |el
2.49 419 Wworagvmetdy 389, 289 32.31 23 401 | NH 0=S=0 | 2PR23/FPI®IBBE0 287
70.61 24

dioxane (2 mL/1 mmol educt)/2 M potassium carbonate solution (1 mL/1 mmol educt) in a
microwave reactor for 10 min at 120°C. The reaction mixture is acidified with

trifluoroacetic acid, filtered and purified by preparative RP-HPLC/MS.

Method I) Preparation of 6-(4,4,5,5-Tetramethyl-1.3.2-dioxaborolan-2-yl)indolinones

5  6-Bromoindolinone, bis(pinacolato)diboron (1.1 eq.), potassium acetate (2.0 eq.) and
PdCLdppf*CH,Cl; (0.02 — 0.03 eq.) are stirred in a mixture of anhydrous dioxane (5 mL/1
g educt) and anhydrous MeOH (5 mL/1 g educt) in a microwave reactor for 20 min at
100°C. The reaction mixture is divided between DCM and water, the organic phase is
washed with water, dried, filtered and evaporated down. The crude product is optionally

10  purified by chromatography or by crystallisation.

No. Product Yield| %]
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2010/ 012747PCT/ EP2009/ 059770 No. Aryl t"t [min] + [MtH Wmax [nM %
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No. Product Yield| %]
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OH 1.75 445 (fragnment) 392, 291 92.47 WO 2010/012747PCT/ EP2009/ 059770 No.
Aryl t"t [mn] + [MH Wmax [nM % Control (1 11M 34 SI 2.63 429
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No. Product Yield| %]
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N
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O
e
s

15 Qih/ N 86
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o]

16 pat: 86

17 P! 59

The reaction of indolinone-6-boric acids or -boric acid esters with arylhalides is carried out

according to method H.

3
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5.




505 394, 292 2.13 47 FF,- N' A NN H 2.25 527 393, 290 1.59 48 N---- A Ne H
2.17 503 395,291 3.44 49 FN'-- A NN H 2.17 507 [MH 395,291 3.64 WO

2010/ 012 MDREWVEPRO09/ 059770 No. Aryl t"t [min] [ M-H + BemEp2§0alFo76 cont r ol
(1 11M 50 N---- NN

i UVmax | 9% control
No. Aryl trec [Min M-+H]|" o contro
y ¢l ] [ ] [nM] (1 uM)
481
16 — 2.34 396, 288 4
N\N/ (fragment) 8.46
~
17 » 2.20 461 390, 292 2107
N
18 \Q 2.35 MO 303,203
NX : ,
\ (fragment) 16.62
391
19 @ 238 297 ‘033
0 (fragment) :
| AN
20 P 2.16 461 388, 287 107,39
431
21 2.46 393, 288 135
~o (fragment) .
F
22 2.49 o 389, 289
' (fragment) ’ 3231
23 NH 2.23 539 385, 287 7061
OI?ZO
24 2.19 o 392, 293
HN_ Vs ' (fragment) ’ 31.36
/y ~
(0]

6-



H 2.31 505 395,292 2.79 51 ----
H 2.20 491 395, 292 2.78 53 OlI.

N-- - -

HOWO 20108427491 397 156.55 55 ----

y N NN H 2.34 517 395,292 3.84 52 N----
2.34 443 (fragment) 399 54.29 54
1 2.37 516 398PC2EA200948776. 91

N) N

: UViax o/ trol
No. Aryl trec [Min M-+H]|" o contro
Y ¢ [min] [ 1 [nM] (1 M)
n
25 ~& D 2.15 o 394, 293
S : :
4 N (fragment) 16.26
H
26 \© 2.57 4 392,291
' (fragment) ’ 37.62
27 Q 2.59 2 303,200
' (fragment) ’ 24.45
’ 431
28 2.46 389, 288 1
(|) (fragment) 71.9
~
29 | 233 2 390, 291
P . ,
N (l) (fragment) 72.13
7 434 [M-
30 o@ 234 . 394,289 | (04
31 O 2.78 7 397,291
O ' (fragment) ’ 12.58
32 | 2.68 2 392,291
' (fragment) ’ 30.56
33 1.75 9 392,291
' (fragment) ’ 92.47
O OH

D7



I\rN 56 a 1 HN 2.42 516 396, 294, 248 5.45 57 ,.- 1 NN H 2. 38 504 398,
292, 248 5.74 WD 2010/012747PCT/ EP2009/ 059770 No. Aryl t"t [mn] [MH +

UVnmax [ nNvoOwmaneroel (1 11M 58 --- 1 NN H 2.37 504 396 PC2322009889780 01 59
. UVmax o/ trol
No. Arvl tree [Min M+H1 o contro
Y clmin] - [MH] [nM] (1 pM)
34 2.63 e 384, 283
' (fragment) ’ 112.25
35 \@ 2.69 429 392, 291
' (fragment) ’ 33.51
36 HO | 1.70 3 394, 299
' (ﬁ'agment) ’ 1 06 2 1
(0]
37 © 2.47 1 392,292
' (fragment) ’ 31.08
/O
38 )ij 2.41 426 399, 320
N// ' (fragment) ’ 94.38
39 2.41 471 391, 292 3085
|l
N
X
40 N/ 2.36 497 396, 275 34.69
(0]
Xy
41 | 2.11 489 393, 289 13.47
N/

8-



---- 2.32 502 396, 294 9.19 NN H 60 401 2.06 501 395,293 26.3 61 HN\
N 1.96 436 395, 287 14.06 62 0--- 1 NN H 2.11 504 393,297 1.96 63 1 (:),_.-

1 N 2.17 w62080027292 11. 02 PCT/EP2009/059770
. UV max o/ trol
No. Aryl trec [Min M-+H]|" o contro

NA\/[
42 HO\[(MN/ 1.59 492 396

139.39

H,N
43 2 2.01 489 395, 305 102.27

N
9
44 ~ )\ = 2.32 491 396, 294 2795

N7y
45 QN)'\;[ 236 517 394, 290 76
H

N7 X e
|ﬁ
46 )\N)\ _ 232 505 394, 292 )13
\[F N/j
|
47 P 225 527 393, 290 5o
N/j
|
48 AN)\N/ 2.17 503 395, 291 344
H

N7y
49 \L )O 2.17 507 [M-H] | 395, 291 364

220



64 NI Nis 2.43 512 392,292 13.44 65 [0 N, /I S 0/1101 2.38 553 390, 291
27.56 66 ---- 1 H2NN 2.02 462 395,291 18.27 WD

2010/ 012 MORCIVEPRO09/ 059770 No. Aryl t"t [nmin] [MH + exmEe2§0a0F976 cont r ol
(1 11M 67 H2N, /5) " OS Es 2.11 525 392, 291

. UVimax L% trol
No. Aryl trec [Min M-+H]|" o contro
1
S
|
50 N/l\N/ 231 505 395,292 27
H
S8l
51 P 2.34 517 395,292 3.84
N N
H
NA\/[
|
52 L\N/l\N// 220 491 395, 292 58
H
53 2.34 0 399
O .
(fragment) 54.29
N
|
HO
54 z 1.64 491 397 156.55
(0]
T 398, 294,
55 P 237 516 o1
vah' 248 5.
T
396, 294,
56 Al 2.42 516
NT N 248 545
H
57 \\l\ | D 2.38 504 398, 292
H N7 ' 248 5.74

-30-




5.48 68 H2N I e 2.06 489 392,291 18.15 69 0 HN 40 2. 16 503 392,292 17.17 70
--- 1 ON 2.34 477 392, 288 17.26 71 ---- 1 N 2.12 447 391,293 24.52 72 Ol el
N H 2. 13 w0208882296 3.37 The followi ng conmpound is obtrairmedocansdogous| y
to the synthesis of Exanple 46 starting from 5-fl uoro-6-bronoi ndol i none.
WD 2010/ 012747PCT/ EP2009/ 059770

UV 0
No. Aryl tret [Min M-+H1H max % control
y ¢l ] [ ] [nM] (1 uM)
58 )\ | J 2.37 504 396, 294,
NN ' 250 8.01
H
B
59 AN 7 2.32 502 396, 294 919
H
(@)
60 m 2.06 501 395,293 263
H
61 HN/j'/ 1.96 436 395, 28
= : 3, 287 14.06
0 | X
62 M A2 211 504 | 393,207 |
H
|
O
63 | 2.17 477 392,292 11.00
2
N
G
NN
64 \@ 2.43 512 392,292 13.44
|5
/N\ /
65 S 238 553 390, 291
o/\© : ) 27.56
T
66 2.02 462 395,291
H,N N 18.27
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No. Structure tret [m n]

I L

2.73 75

72 *

[ MtH] + UVimax
| \Z Z=( Z-(2 2.30 523 395 5.59 Exanples 74 -

% cont r ol

[ M

(1 11M) 73 --z/ * 22

94 N H

No. R

tret [ m nyop2mMe12740V. [nM % control (1 11M 74 lei 2. 48CHF3P26M05]77896, 290
. UVmax | 9% control
No. Aryl tyet [Min M+H]" o contro
HZN\S//O
/
67 g \@ 2.11 525 392, 291 548
O
68 HZNJKQ— 2.06 489 392, 291 18.15
YO
HN .-
69 \© 2.16 503 392,292 1717
70 - P 2.34 477 392, 288 1726
O N
~-
71 | 2.12 447 391, 293 4.5
N
0
72 )LNI j 2.13 503 393, 296 337
H

The following compound is obtained analogously to the synthesis of Example 46 starting

from 5-fluoro-6-bromoindolinone.
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1is N 2. 01 562 396,291 1.74 76 N 40/ 2.19 460

(fragnent) 396,291 1.96 77

0 ,--\) 2.1 456 368, 288 96.23 78 /Nv N 2.27 592 368,288 111.03 WO

2010/ 012 MORUIVEPRAO09/ 059770 No. R tret [m n]

(1 11M 79 2.21

[ MtH] + Uvirax/Hpatdp/0897¢ont r ol

tret + | UVmax % control
No. Structure [min] [M+H] [nM] (1 M)
73 F J H 2.30 523 395 550
(L=
N N
| H
HNJ\N/
Examples 74 - 94
Ol w
N
/. H
L
AT T F
N -
H
tret + UVmax % control
No. R iy | MHI (nM] (1 uM)
74 ©ANQ 246 | 530 [M-H] | 396,290 273
|
N
75 @ hll/ 2.01 562 396, 291 174
0
N 460
76 EjA ﬁ 2.19 396, 291
K/ N (fragment) 1.96
77 OO 2.1 456 368, 288 96.23
Q\lw
78 O/N 2.27 592 368, 288 111.03

-33-




469 368,288 103.04 80 OH o 1.42 522 399, 292, 246 2.32 81 -->OH 1 1.62 534
2. 47 548 395,291 5.13 83 OH el

395,291 1.26 82 o |ei

1.44 492 398,292 1.04

84 0 10' WO208@1506 292 65.23 85 H N PCT/EP2009/059770
tret + UVinax % control
No. R ey | IMH] ) (L)
~
79 O‘ 221 469 | 368,288 | 10304
0]
on 399, 292,
80 1.42 522 232
A 246 '
|
OH
81 ©>% 1.62 534 395, 291 126
82 Ejkyfo\ 2.47 548 | 395,201 | 513
- 0]
0]
83 §OH 1.44 492 | 398,292 104
[e}
84 @Ao/ 2.38 506 292 65.23
H
N\
85 2.26 477 | 395,291 | 5033
hN/
86 | S NJ 2.13 547 392, 290 16.81
-~ =N
87 @ 2.13 463 292 567
O\/\N
88 / " 2.40 561 390, 291 313
|
390, 290,
89 O/o\/\/N\ 2.39 549 o 597

-34.




lel 2.26 477 395, 291 50.33 86 rN 1\1) 1 N 2.13 547 392, 290 16 81 87 N 2.13
463 292 2.67 88 O 2.40 561 390,291 3.13 89 rlv Sio."........ -, .., 2.39
549 390, wOQ10214745. 97 WD 2010/ 012747PCT/ EP2009/ 059770PN@/EPR)(19105H77([m n]
[MeH + UV, [nM

tret + UV inax % control
No. R ming | [MHH] [aM] (L M)

90 | @ANO 2.56 545 395, 291 377
91 @vNO 2.40 531 392, 292 9.48

N/

92 @NJ 194 | 5463 291 3.85

(\N/
93 ONJ\ 1.98 560.3 291 2.92

94 @E)N_ 1.88 503 393, 290 5.83

Examples 95 - 98

HetAr f\r
N
J H
—0
Yo
N~ N
H
tret + | UVmax | % control
No. HetAr Aryl [min] [M+H] [nM] (1 nM)
7 N
95 A | 2.03 494 293 227
7 N~
96 9 | 2.06 508 296 408
Z N N 395,
97 | QAQ 1.97 531
R 206 5.77
o8 | N 1.80 505 393,
S : 301 10.92
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% control (1 11M 90 lei 2.56 545 395,291 3.77 91 SNIII 2.40 531 392, 292
9.48 92 rN Nl 1 1.94 546.3 291 3.85 93 Si 1.98 560.3 291 2.92 94 1.1 1.88
503 393, 280 261088274Exanpl es 95 - 98 No. HetAr Aryl tret PCWmEP2§oMes|776

2.2. Amide syntheses

ReR*NH N
O o iPr,NEt, TBTU
S mEE

N H Methode J
S A D
N~ N )\ _
H N

I=

Method J) Reaction of carboxylic acids to form carboxamides
Triethylamine (3.0 equivalents) is added to a solution of the carboxylic acid and TBTU

5 (1.3 equivalents) in anhydrous DMSO or NMP (5 — 7 uL/1 mg carboxylic acid) and stirred
for 15 min at RT. The amine (1.5 equivalents) is added and stirred for 1 h at RT. The
reaction mixture is acidified with trifluoroacetic acid, filtered and purified by preparative

RP-HPLC/MS.

Examples 99 - 140

10

% control
(1 pM)

RS Mj\

99 @L 2.14 616 | 394,292,246 | 464
X ) \

100 & 2.20 630 | 396,292,246 | 316

-36-

tret +
No. Aryl (min] [M+H] UVmax [nM]




Unmax [nM %control (1 pM 95 0 1.1 2.03 494 293 2.27 -0 96 1.1
2.06 508 296 4.28 N 395 97 q 5 1.97 531 296 5.77
WO 2010/012747 PCT/EP2009/059770
tret + % control
No. Aryl miny | MFHI | UVaac M) | 7O
/
O NO‘N\
101 & 2.20 630 | 394,292,246 | 362
H
O§ N
102 &U\ 2.22 630 | 396,290,244 | 507
|
O\\ N
103 U\ 2.26 644 397, 292 384
e
104 | ©)LNQCL | 2.23 658 399, 292 171
0" o
105 @ANG 2.07 618 399, 292 157
N\
o~ o
106 @A U 2.22 632 399, 292 294
o~ o
107 @A Q 2.14 632 399, 291 1.66
|
0" o
108 N 2.00 616 399, 292 145
0" o
109 N 2.06 604 399, 292 5 08
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393, 98 SI 1.80 505 301 10.92 WD 2010/012747PCT/ EP2009/ 059770 2.2. Am de
synt heses Method J) Reaction of carboxylic acids to form carboxam des

Tri et hyl awDrre1(@2@7equi val ents) is added to a sol uti on @CTtERRI®ASTIOXY! | C
acid and TBTU 5 (1.3 equivalents) in anhydrous DVSO or NWP (5 - 7l1lalL/1 ny
carboxylic acid) and stirred for 15 mn at RT. The am ne (1.5 equival ents)
Is added and stirred for 1 h at RT. The reaction mxture is acidified with
trifluoroacetic acid, filtered and purified by preparative RP-HPLC MS.

Exanples 99 - 140 N 10 No. Aryl tret [mn] + [MtH W[nM max % contro
(1 11M 99 Q9 S| NH 2.14 p16 394, 292, 246 4. 64 Q ) % control
1'90. ﬁry? [min] (iM+llQ]Q UVnax [NM] (1 uM)
0" o
110 @ANQ 207 | 6I8 399, 202 1.54
/ -
/
0" o |
111 NN 2.11 606 399, 292 235

o~ o /O/
112 @JLN 2.09 632 399, 291 17
113 @AQ 1.16 588 399, 291 475

114 N7 2.47 616 399, 291 711

115 N 1.99 574 398, 292 395

e @ANQ@NT 2.13 614 399, 291 316
/\
117 @ANQQN 2.22 628 398, 291 303

118 N 2.24 614 399, 292 444
@A e

119 / @ANGNﬂ 2.26 614 399, 292 354
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2.20 630 396, 292, 246 3.36 WO 2010/012747PCT/ EP2009/ 059770 No. Aryl t
(1 12M 101 / N\ O 2.20 630 394, 292,

[ m n]

+ [MtH W[ nM nmax % control

ret

2.26

246 3.62 WO20H/02140- ", , _, "N',, 2.22 630 396, 290, 244 2POT/EPOGOO5N7) S|
644 397,292 3.84 104 00
tret + % control
No. Aryl iy | IVFHIT | UVt |7
[6]
120 @N\ 2.06 588 399, 292 275
O
N
121 @A O\Nﬁ 2.06 644 399, 292 331
Lo
O
122 @AO\ 225 | 628 399, 292 4
/ O
@)
123 @U 221 602 399, 292 560
(e}
124 @A“K?Nf 2.05 588 399, 292 338
(0]
Nﬁ
125 @A _ 2.34 642 399, 291 283
Fer
(0]
126 @AU 224 600 399, 292 5 84
0 //J::>
127 f 2.33 628 399, 292
@)LNQ ’ 4.67
(0]
128 @A’O\ 2.11 602 399, 292 434
LT ’T/
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2.23 658 399,292 1.71 105 o 401 2.07 618 399,292 , 1.57 106 o SIN N 2.22
632 399, 292 2.94 107 o iol\1l 2.14 632 399,291 1.66 108 o ))_N 1 2.00 616
399, 292 wo20M0A2172. 06 604 399, 292 2.08 WD 2010/ 01272C¢PEPLERPREYI 059770

% control
(1 pM)

129 @A NO 2.06 644 292 455

(0]
130 : Il Né 2.33 628 398, 292 1.43

131 N 1.99 586 399, 293 548
N ‘
132 @ANO 1.95 560 399, 292 0.5
- NH
N
133 ©)L QH 2.00 574 397, 293 0.55

134 NN 2.10 562 399, 292 1.43

135 N 2.05 574 399, 291 0.77
bN\ ’

N
136 ©)L Q 2.07 588 399, 292 0.43
137 @A NQ 2.08 588 399, 292 067

tret +
No. Aryl (min] [M+H] UVmax [NM]

138 N 2.10 576 398, 292 0.68
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No. Aryl tret [mn] [MtH + Wmax [nM % control (1 11M 110 o S

N/ 2.07

618 399,292 1.54 111 o N O 2.11 606 399, 292 2.35 112 0 2.09 632 399, 291
1.7 113 MO 2bkolo12747_N 1.16 588 399, 291 4.25 114 S| 2. 47 PCT/EP2009/059770

tret + % control
No. Aryl [min] [M+H] UVmnax [nM] (1 uM)
o) /O\l/
139 ©)LN 2.11 602 399, 291 0.88
o) /O\l/
140 dﬁu 2.13 588 399, 292 5 96

2.3. Synthesis of aminoacetamide derivatives

cl
\I 0 .

N \\ \ R

ReReNH
Methode K
\
/

Method K) Nucleophilic substitution

A mixture of the indolinone component, the amine (1.5 eq.), tricthylamine (5 eq.) and

5  potassium iodide (0.1 eq.) in NMP (5 mL/g indolinone) is stirred for 6 min at 150°C in a

microwave reactor. The reaction mixture is acidified with trifluoroacetic acid, filtered and

purified by preparative RP-HPLC/MS.

Examples 141 - 150

10

41-




616 399,291 7.11 115 )1 N 1 NH 1.99 574 398,292 3.25 116 0 Il 2.13 614
399,291 3.16 117 13/- 1 2.22 628 398,291 3.03 118 J N1 a A 2.24 614

399, 292 4vO2010102747N 2. 26 614 399, 292 3.54 WO 2010/ 012 PE¢THREIHRP2O00/ 059770
No. Aryl

epe tret + UVmax % control

No. NRR miny | [M+H] vl L a0)
141 ~N® 221 588 | 396,292 | o1

N/
142 Yy 2.06 617 | 396,291 166

NH
143 N 206 | 617 | 394,292 | 534

N

144 - W 2.15 574 396, 291 0.94

145 N\C _ 2.18 631 398,292 1.71
0
146 Q 2.08 604 396, 291 0.99

147 d 2.26 590 | 395,291 | g1

NH
148 Q 2.04 603 396, 291 o)

N
N
149 \( 217 | 576 | 396,292 | 115
/
150 ,—NO""'N\ 2.13 631 397,292 1.45

42-



tret [mn] [MH + UWmax [nM %control (1 11M 120 11 _ 2.06 588 399, 292
2.75 121 ,)(:)_L 2.06 644 399,292 3.31 122 10N 2.25 628 399,292 4 123 0/ NN
2.21 602 802008A22769 124 ONH 2. 05 588 399, 292 3. 38 125PNT0R2008/059720 34 642

2.4. Synthesis of Examples 151 - 158 — General method

1 1

R
R2 / R2 /R
N
[ H i
R R /.
o — o}
Br N N
H = H

The correspondingly substituted 6-bromoindolinone (92 umol) is combined under argon
with the corresponding alkyne (360 umol), Cul (18 umol), 0.5 mL NMP or DMSO, 93 uL

5  triethylamine and Pd(PPhsz),Cl, (9 umol). The mixture is heated to 80 — 100°C and stirred
for 1 - 12 h until the desired product has formed. The product is isolated by RP
chromatography.

2.5. Synthesis of Examples 159 - 177 — General method

;
;
2 2

/

R
R / R P
N N
H H

J

o o)

Br

Iz
Iz

g
R5/

10 The correspondingly substituted 6-bromoindolinone (134 umol) is combined under argon
with tert-butyldiphenylphosphine (27 umol), 1,1,3,3-tetramethylguanidine (202 umol),
600 nL NMP and tris(dibenzylideneacetone)dipalladium(0) (13 pmol). The reaction
mixture is heated to 85°C and after a few minutes a mixture of 403 umol of the
corresponding alkyne, 300 uLL NMP and 1,1,3,3-tetramethylguanidine (404 pmol) is

15  slowly added dropwise. The mixture is stirred until product has formed, cooled to RT,
diluted with ACN and neutralised with 1 N HC1. The volatile constituents are removed

and the product is isolated by RP chromatography.
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399,291 8.83 126 0 I NN 2.24 600 399,292 5.84 127 oN, , 2.33 628 399, 292
4.67 128 si N\ 2.11 602 399,292 4.34 WD 2010/ 012747PCT/ EP2009/ 059770 No.

Aryl tretwpreorjo1pMrH] + UVmax [nM % control (1 11M 129PEI/EPR2@906976614 292
455 130 2.33 628

Examples 151 - 177

No. Structure [I::;ltl] [M+H] U[\lg\n/lzllX (y(;lc;lll\fll;)l
151 2.12 609 401 1.89
152 2.06 661 401 4.33
153 213 535 387 1.2
154 218 | BT | 405 2.62
155 227 509 390 8.61
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398, 292 1.43 131 JJN

------ ,,, 1 1.99 586 399, 293 5.48 132 ||

560 399, 292 0.52 133 N ,NH 2.00 574 397, 293 0.55 134 o |
Y- - =" W0 2010/010047 O 2. 10 562 399,292 1.43 135 || I N 2P03/FERZ6D98SG ;70 291

0.77 13

6 2.07

N1 NH 1.95

No. Structure [1:1ri61t1] [M+H]" U[Xﬁ?x ‘V;IC(:;[I;M
156 213 675 402 3.02
157 2.17 538 390 1.98
158 2.06 469 396 7.53
159 1.86 477 396 2.07
160 1.78 506 402 1.39
161 2.08 513 1.69

-45-



588 399,292 0.48 137 N- / 2.08 588 399, 292 0.67 138 O NN 2. 10 576 398, 292
0.68 WD 2010/ 012747PCT/ EP2009/ 059770 No. Aryl tret [mn] [ MH + Wnax [ nM
% cont r olwQRoolowp74139 0, ....------ ",- 0 2.11 602 399, 29PCO/EPB002489770
O,....-=--=---- e- 0 2.13 588 399,292 2.26 2.3. Synthesis of am noacetam de
derivatives Cl

tret +| UVmax | % control
. . +
No Structure [min] [M+H] [nM] (1 pM)
g
N
162 > " 1.82 465 396 1.65
o # N
rNH
g
N
163 O /:HO 2.03 505 398 208
o # N
G/NH
(0
164 / N 1.96 546 402
Lo 3.17
G/NH
g
165 ® g 1.96 491 397 24
o # N
l:(NH
/
o
166 L 1.65 481 396 1.93
= O N ©
o~ H
HO/\/NH
g
N
167 O /7'33 1.89 501 398 2.96
o F N ‘
NH
FLF
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N Met hod K) Nucl eophilic substitution A m xture of the indolinone
conponent, the amne (1.5 eq.), triethylamne (5 eq.) and 5potassi um i odi de
(0.1 eq.)wonrrotdd®2143 nlL/g indolinone) is stirred for 6 NMPATAP2M50D77TM a

m crowave reactor. The reaction mxture is acidified with trifluoroacetic
acid, filtered and purified by preparative RP-HPLC/ MS. Exanples 141 - 150
10 WD 2010/ 012747PCT/ EP2009/ 059770 No. NReRe tret [mn] [MAI] + Wmax [nM
%control (1 11M 141 , 2.21 588 396,292 0.98 142 N 2.06 617 396, 291 1. 66
143 NH 2. 06 617 394,292 2.34 144 H 2.15

tret +| UVmax | % control
No. Structure [min] [M+H] [nM] (1 M)
e
N
168 ® ;:2 2.06 527 398 1.85
o “# H
NH
FLF
N
oo
169 ® /N " 1.98 509 398 1.71
o # H
NH
b
o
170 O /j) 2.26 557 401 1.39
o # N

171 ® . 1.71 495 396 339

N
172 0 (1 1.84 521 396 391
o7 7 N
HOﬁ”\NH
]
e
7 eve 2o | BN | s

Cl
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574 396,291 0.94 -- .NV 145 .-- 2.18 631 398,292 1.71 146 o 2.08 604
396,291 0.99 147 r 2.26 590 395,291 0.81 148 NH 2.04 603 396,291 2 149 H

__,N 2. 1'Wb261038874292 1. 15 150 / PCT/EP2009/059770
tret +| UVmax | % control
No. Structure [min] [M+H] [nM] (1 M)
e
174 N [M-HI'
O o 2.23 537 400 267
o “# N
©/NH
e
175 o g 173 | 491 396 3.04
o “Z N
rNH
N/
\
i §§ F
N
176 / . 1.99 483 398 1.65
o F §
N
177 2.11 | 499/501 398 1.83
3. Abbreviations used
ACN acetonitrile
eq. equivalent(s)
DCM dichloromethane
DMSO dimethylsulphoxide
dppf 1,1'-bis(diphenylphosphino)ferrocene
EtOAc cthyl acetate
iPr,NEt diisopropylethylamine (Hiinig base)
h hour(s)
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\ 2.13 631 397,292 1.45 WD 2010/ 012747PCT/ EP2009/ 059770 2. 4. Synthesis of
Exanpl es 151 - 158 - General nethod The correspondi ngly substituted

6- br onoi naiol2orane74¢92 i unol ) is conbi ned under argon w PATiEPROONOSY7EEpONdi Ng
al kyne (360iunpl), Cul (18iunmol), 0.5 nL NMP or DMSO 93 iut 5triethylam ne
and Pd(PPh3)2C12 (9iunpol). The m xture is heated to 80 - 100C and stirred
for 1 - 12 h until the desired product has formed. The product is isolated
by RP chromatography. 2.5. Synthesis of Exanples 159 - 177- General nethod
10 The correspondi ngly substituted 6-bronoi ndolinone (134 iunol) is

conbi ned und€t argon with hpdweldatiyhdd phenyl phosphi ne (27 iunol),

1,1,3, 3-tet t hyl guani di pe, (202 iunol),.600 iut NVP and
tris(dibenz@?ﬁgeneacetone)Bﬁﬁépﬁggpﬂﬁf6%“(&8“@Hﬂﬂgygﬁﬁhe reaction mxture
is heated tgp85C and after cgndegMatBiinutes a m xture of 403 iunol of the
correspondi ng al kyne, 300 iut NWP and 1,1, 3, 3-tetranethyl guani di ne (404
iunpl) is 1BsPHwW y added disopwipgeel The mixture is stirred until product has
forned, co d to RT, dilukgﬂnmﬁth ACN and neutralised with 1 N HCL. The
vol atil e constituents are renoved and the product is isolated by RP
chromat ogr apb9H WO 2010/ 0:RAARECT/ EP2009/ 059770 Exanpl es 151 - 177 No.
Structure tret [mn] [MH + Wmax [nM % control (1 11M 151/ fa 0 O HN
0 si s 40 N'H , NH minute(s)

mL millilitre(s)

MS mass spectrometry

N normal

NMP N-methylpyrrolidinone

RP Reversed phase

RT room temperature

TBTU O-benztriazol-1-yl-N, N, N', N'-tetramethyluronium tetrafluoroborate
tert tertiary

THF tetrahydrofuran

tRet retention time

4. HPLC Analysis
HPLC: Agilent 1100 Series
MS: 1100 Series LC/MSD (API-ES +/- 3000V, Quadrupol, G1946D)
MSD Signal Settings: Scan pos 120-900, Scan neg 120-900
5 Column: Phenomenex; Part No.00M-4439-BO-CE; Gemini 3u C18 1104; 20 x 2.0mm
column
Eluant:
A: 5 mM NH;HCO3/ 20 mM NH; (pH=9.5)
B: acetonitrile HPLC grade
10 Detection :
Signal: UV 254 nm (bandwide 1, reference off)
Spectrum: range: 250-400 nm; step: 1nm
Peak width < 0.01min (0.1s)

Injection: 10 pL standard injection
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Method: LCMSBASI
flow: 1.0 mL/min

column temp.: 40°C

pump gradient: 0.0 - 2.5 min 5 % ->95 % solvent B
5 2.5-2.8 min 95 % solvent B
2.8 -3.1 min 95 % -> 5 % solvent B

Compounds that elute with the injection peak are given the retention time
trer. = 0.0 min.
The Examples describe the biological activity of the compounds according to the invention

10  without restricting the invention to these Examples.

Example Aurora-B Kinase Assay
A radioactive enzyme inhibition assay was developed using E.coli-expressed recombinant
Xenopus laevis Aurora B wild-type protein equipped at the N-terminal position with a
GST tag (amino acids 60-361) in a complex with Xenopus laevis INCENP (amino acids

15 790-847), which is obtained from bacteria and purified. In equivalent manner a Xenopus
laevis Aurora B mutant (G96V) in a complex with Xenopus laevis INCENP”***" may also

be used.

Expression and purification

The coding sequence for Aurora-B*>°! from Xenopus laevis is cloned into a modified

20  version of pGEX-6T (Amersham Biotech) via BamHI and Sall cutting sites. The vector
contains two cloning cassettes which are separated by a ribosomal binding site, allowing
bi-cistronic expression. In this configuration Xenopus laevis Aurora B is expressed by the

790-847

first cassette, and the Xenopus laevis INCENP is expressed by the second cassette.

The resulting vector is pAUB-IN**" .

25  First of all the E.coli strain BL21 (DE3) is co-transformed with pUBS520 helper plasmid
and pAUB-IN®*Y', after which protein expression is induced using 0.3 mM IPTG at an
ODsoo 0f 0.45-0.7. The expression is then continued for approx. 12-16 h at 23-25°C with

agitation.

The bacteria are then removed by centrifuging and the pellet is lysed in lysis buffer
30 (50 mM Tris/Cl pH 7.6, 300 mM NaCl, 1 mM DTT, 1 mM EDTA, 5 % glycerol, Roche
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Complete Protease Inhibitor tablets) using ultrasound, using 20-30 mL lysis buffer per litre
of E.coli culture. The lysed material is freed from debris by centrifugation (12000 rpm,
45-60 min, JA20 rotor). The supernatant is incubated with 300 uL of equilibrated GST
Sepharose Fast Flow (Amersham Biosciences) per litre of E.coli culture for 4-5 h at 4°C.
Then the column material is washed with 30 volumes of lysis buffer and then equilibrated
with 30 volumes of cleavage buffer (50 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT,

1 mM EDTA). To cleave the GST tag from Aurora B, 10 units of Prescission Protease
(Amersham Biosciences) are used per milligram of substrate and the mixture is incubated
for 16 h at 4°C. The supernatant which contains the cleavage product is loaded onto a

6 mL Resource Q column (Amersham Biosciences) equilibrated with ion exchange buffer
(50 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT, 1 mM EDTA). The Aurora
B/INCENP complex is caught as it flows through, then concentrated and loaded onto a
Superdex 200 size exclusion chromatography (SEC) column equilibrated with SEC buffer
(10 mM Tris/Cl pH 7.6, 150 mM NaCl, 1 mM DTT, 1 mM EDTA). Fractions which
contain the AuroraB /INCENP complex are collected and concentrated using Vivaspin
concentrators (molecular weight exclusion 3000-5000 Da) to a final concentration of

12 mg/mL. Aliquots (e.g. 240 ng/uL) for kinase assays are transferred from this stock
solution into freezing buffer (50 mM Tris/Cl pH 8.0, 150 mM NaCl, 0.1 mM EDTA,
0.03% Brij-35, 10% glycerol, 1 mM DTT) and stored at -80°C.

Kinase Assay
Test substances are placed in a polypropylene dish (96 wells, Greiner #655 201), in order

to cover a concentration frame of 10 uM - 0.0001 uM. The final concentration of DMSO
in the assay is 5%. 30 uL of protein mix (50 mM tris/Cl pH 7.5, 25 mM MgCl,, 25 mM
NaCl, 167 uM ATP, 10 ng Xenopus laevis Aurora B/INCENP complex in freezing buffer)
are pipetted into the 10 pl of test substance provided in 25% DMSO and this is incubated
for 15 min at RT. Then 10 uL of peptide mix (100 mM tris/Cl pH 7.5, 50 mM MgCl,,

50 mM NaCl, 5 uM NaF, 5 uM DTT, 1 uCi gamma-P33-ATP [Amersham], 50 uM
substrate peptide [biotin-EPLERRLSLVPDS or multimers thereof, or biotin-
EPLERRLSLVPKM or multimers thereof, or biotin-
LRRWSLGLRRWSLGLRRWSLGLRRWSLG]) are added. The reaction is incubated for
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75 min (ambient temperature) and stopped by the addition of 180 uL of 6.4%
trichloroacetic acid and incubated for 20 min on ice. A multiscreen filtration plate
(Millipore, MAIP NOB10) is equilibrated first of all with 100 uL 70% ethanol and then
with 180 pL trichloroacetic acid and the liquids are eliminated using a suitable suction
apparatus. Then the stopped kinase reaction is applied. After 5 washing steps with 180 uL
1 % trichloroacetic acid in each case the lower half of the dish is dried (10-20 min at 55°C)
and 25 uL scintillation cocktail (Microscint, Packard # 6013611) is added. Incorporated
gamma-phosphate is quantified using a Wallac 1450 Microbeta Liquid Scintillation
Counter. Samples without test substance or without substrate peptide are used as controls.
The inhibitory effect of the test substance at a defined concentration of 1 uM is given as a

percentage (%) of the positive control (i.e. maximum value without test substance).

The anti-proliferative activity of the compounds according to the invention is determined
in the proliferation test on cultivated human tumour cells and/or in a cell cycle analysis, for
example on NCI-H460 tumour cells. In both test methods compounds 1 - 177 exhibit good
to very good activity, i.e. for example an EC50 value in the NCI-H460 proliferation test of
less than 5 pmol/L, generally less than 1 pmol/L.

Measurement of the inhibition of proliferation on cultivated human tumour cells

To measure proliferation on cultivated human tumour cells, cells of lung tumour cell line
NCI-H460 (obtained from American Type Culture Collection (ATCC)) are cultivated in
RPMI 1640 medium (Gibco) and 10 % foetal calf serum (Gibco) and harvested in the log
growth phase. Then the NCI-H460 cells are placed in 96-well flat-bottomed plates
(Falcon) at a density of 1000 cells per well in RPMI 1640 medium and incubated overnight
in an incubator (at 37°C and 5 % CO;). The active substances are added to the cells in
various concentrations (dissolved in DMSO; DMSO final concentration: 0.1%). After 72 h
incubation 20 uL. AlamarBlue reagent (AccuMed International) is added to each well, and
the cells are incubated for a further 5-7 h. After incubation the colour change of the
AlamarBlue reagent is determined in a Wallac Microbeta fluorescence spectrophotometer.
ECso values are calculated using Standard Levenburg Marquard algorithms

(GraphPadPrizm).
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Cell cycle analyses are carried out for example using FACS analyses (Fluorescence

Activated Cell Sorter) or by Cellomics Array Scan (CellCycle Analysis) .

FACS Analysis
Propidium iodide (PI) binds stoichiometrically to double-stranded DNA, and is thus

5  suitable for determining the proportion of cells in the G1, S, and G2/M phase of the cell
cycle on the basis of the cellular DNA content. Cells in the GO and G1 phase have a
diploid DNA content (2N), whereas cells in the G2 or mitosis phase have a 4N DNA

content.

For PI staining, for example, 1.75x10° NCI-H460 cells are seeded onto a 75 cm” cell

10 culture flask, and after 24 h cither 0.1 % DMSO is added as control or the substance is
added in various concentrations (in 0.1 % DMSO). The cells are incubated for 42 h with
the substance or with DMSO. Then the cells are detached with trypsin and centrifuged.
The cell pellet is washed with buffered saline solution (PBS) and the cells are then fixed
with 80 % ethanol at -20°C for at least 2 h. After another washing step with PBS the cells

15 are permeabilised with Triton X-100 (Sigma; 0.25% in PBS) on ice for 5 min, and then
incubated with a solution of PI (Sigma; 10ug/mL)and RNAse (Serva; Img/mL) in the

ratio 9:1 for at least 20 min in the dark.

The DNA measurement is carried out in a Becton Dickinson FACS Analyzer, with an
argon laser (500 mW, emission 488 nm); data are obtained and evaluated using the DNA

20 Cell Quest Programme (BD).

Cellomics Array Scan

NCI-H460 cells are seeded into 96-well flat-bottomed dishes (Falcon) in RPMI 1640

medium (Gibco) with 10 % foetal calf serum (Gibco) in a density of 2000 cells per well

and incubated overnight in an incubator (at 37°C and 5 % CO;). The active substances are
25  added to the cells in various concentrations (dissolved in DMSO; DMSO final

concentration: 0.1%). After 42 h incubation the medium is suction filtered, the cells are

fixed for 10 min with 4 % formaldehyde solution and Triton X-100 (1:200 in PBS) at

ambient temperature and simultaneously permeabilised, and then washed twice with a

0.3 % BSA solution (Calbiochem). Then the DNA is stained by the addition of 50 uL/well

30 of 4’,6-diamidino-2-phenylindole (DAPI; Molecular Probes) in a final concentration of

-53-



ci NH 2.03 505 398 2.08 164 ci:) . HO00 O ci NH 1.96 546 402 3.17 165 / -
NN/H=0 NOHEr NH1.96 491 397 2.4 166 / Nit N/H So o |I:)H HONH 1. 65
481 396 IwWO0MA12747 PCT/EP2009/059770

300 nM for 1 h at ambient temperature, in the dark. The preparations are then carefully
washed twice with PBS, the plates are stuck down with black adhesive film and analysed
in the Cellomics ArrayScan using the CellCycle BioApplication programme and visualised

and evaluated using Spotfire.

5  As demonstrated by DNA staining followed by FACS or Cellomics Array Scan analysis,
the inhibition of proliferation brought about by the compounds according to the invention
is mediated above all by errors in chromosome segregation. Because of the accumulation
of faulty segregations, massive polyploidia occurs which may finally lead to inhibition of
proliferation or even apoptosis. On the basis of their biological properties the compounds

10  of general formula (I) according to the invention, their isomers and the physiologically
acceptable salts thereof are suitable for treating diseases characterised by excessive or

abnormal cell proliferation.

The substances of the present invention are Aurora kinase inhibitors. On the basis of their
biological properties the compounds of general formula (1) according to the invention,
15  their isomers and the physiologically acceptable salts thereof are suitable for treating

diseases characterised by excessive or abnormal cell proliferation.

Such diseases include for example: viral infections (e.g. HIV and Kaposi's sarcoma);
inflammatory and autoimmune diseases (e.g. colitis, arthritis, Alzheimer's disease,
glomerulonephritis and wound healing); bacterial, fungal and/or parasitic infections;

20 leukaemias, lymphomas and solid tumours (e.g. carcinomas and sarcomas), skin diseases
(e.g. psoriasis); diseases based on hyperplasia which are characterised by an increase in the
number of cells (e.g. fibroblasts, hepatocytes, bones and bone marrow cells, cartilage or
smooth muscle cells or epithelial cells (e.g. Endometrial hyperplasia)); bone diseases and

cardiovascular diseases (e.g. restenosis and hypertrophy).

25  For example, the following cancer diseases can be treated with compounds according to
the invention, without, however, being restricted thereto: brain tumours, such as acoustic
neurinoma, astrocytomas such as piloid astrocytomas, fibrillary astrocytoma, protoplasmic
astrocytoma, gemistocytic astrocytoma, anaplastic astrocytoma and glioblastomas, brain
lymphomas, brain metastases, hypophyseal tumour such as prolactinoma, HGH (human

30 growth hormone) producing tumour and ACTH-producing tumour (adrenocorticotrophic
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hormone), craniopharyngiomas, medulloblastomas, meningiomas and oligodendrogliomas;
nerve tumours (neoplasms) such as tumours of the vegetative nervous system such as
neuroblastoma sympathicum, ganglioneuroma, paraganglioma (phacochromocytoma and
chromaffinoma) and glomus caroticum tumour, tumours in the peripheral nervous system
such as amputation neuroma, neurofibroma, neurinoma (neurilemoma, schwannoma) and
malignant schwannoma, as well as tumours in the central nervous system such as brain and
spinal cord tumours; intestinal cancer such as rectal carcinoma, colon carcinoma, anal
carcinoma, small intestine tumours and duodenal tumours; eyelid tumours such as
basalioma or basal cell carcinoma; pancreatic gland cancer or pancreatic carcinoma;
bladder cancer or bladder carcinoma; lung cancer (bronchial carcinoma) such as small-cell
bronchial carcinomas (oat cell carcinomas) and non-small-cell bronchial carcinomas such
as squamous epithelium carcinomas, adenocarcinomas and large-cell bronchial
carcinomas; breast cancer such as mammary carcinoma, such as infiltrating ductal
carcinoma, colloid carcinoma, lobular invasive carcinoma, tubular carcinoma, adenoid
cystic carcinoma, and papillary carcinoma; non-Hodgkin’s lymphomas (NHL) such as
Burkitt’s lymphoma, low-malignancy non-Hodkgin’s lymphomas (NHL) and mucosis
fungoides; uterine cancer or endometrial carcinoma or corpus carcinoma; CUP syndrome
(cancer of unknown primary); ovarian cancer or ovarian carcinoma such as mucinous,
endometrial or serous cancer; gall bladder cancer; bile duct cancer such as Klatskin’s
tumour; testicular cancer such as seminomas and non-seminomas; lymphoma
(lymphosarcoma) such as malignant lymphoma, Hodgkin’s disease, non-Hodgkin’s
lymphomas (NHL) such as chronic lymphatic leukaemia, hair cell leukaemia,
immunocytoma, plasmocytoma (multiple myeloma), immunoblastoma, Burkitt’s
lymphoma, T-zone mycosis fungoides, large-cell anaplastic lymphoblastoma and
lymphoblastoma; laryngeal cancer such as vocal cord tumours, supraglottal, glottal and
subglottal laryngeal tumours; bone cancer such as osteochondroma, chondroma,
chrondoblastoma, chondromyxoidfibroma, osteoma, osteoid-osteoma, osteoblastoma,
eosinophilic granuloma, giant cell tumour, chondrosarcoma, osteosarcoma, Ewing’s
sarcoma, reticulosarcoma, plasmocytoma, fibrous dysplasia, juvenile bone cyst and
aneurysmatic bone cyst; head/neck tumours such as tumours of the lips, tongue, floor of

the mouth, oral cavity, gingiva, pallet, salivary glands, pharynx, nasal cavities, paranasal
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sinuses, larynx and middle ear; liver cancer such as liver cell carcinoma or hepatocellular
carcinoma (HCC); leukaemias, such as acute leukaemias, such as acute
lymphatic/lymphoblastic leukaemia (ALL), acute myeloid leukaemia (AML); chronic
leukaemias such as chronic lymphatic leukaemia (CLL), chronic myeloid leukaemia
(CML); stomach cancer or stomach carcinoma such as papillary, tubular and mucinous
adenocarcinoma, signet ring cell carcinoma, adenoid squamous cell carcinoma, small-cell
carcinoma and undifferentiated carcinoma; melanomas such as superficially spreading,
nodular malignant lentigo and acral lentiginous melanoma; renal cancer, such as kidney
cell carcinoma or hypernephroma or Grawitz’s tumour; oesophageal cancer or oesophageal
carcinoma; cancer of the penis; prostate cancer; pharyngeal cancer or pharyngeal
carcinomas such as nasopharyngeal carcinomas, oropharyngeal carcinomas and
hypopharyngeal carcinomas; retinoblastoma; vaginal cancer or vaginal carcinoma;
squamous epithelium carcinomas, adeno carcinomas, in situ carcinomas, malignant
melanomas and sarcomas; thyroid gland carcinomas such as papillary, follicular and
medullary thyroid gland carcinoma, and also anaplastic carcinomas; spinalioma, prickle
cell carcinoma and squamous epithelium carcinoma of the skin; thymomas, urethral cancer

and vulvar cancer.

The new compounds may be used for the prevention, short-term or long-term treatment of
the above-mentioned diseases, optionally also in combination with radiotherapy or other
"state-of-the-art” compounds, such as e.g. cytostatic or cytotoxic substances, cell

proliferation inhibitors, anti-angiogenic substances, steroids or antibodies.

The compounds of general formula (1) may be used on their own or in combination with
other active substances according to the invention, optionally also in combination with

other pharmacologically active substances.

Chemotherapeutic agents which may be administered in combination with the compounds
according to the invention, include, without being restricted thereto, hormones, hormone
analogues and antihormones (e.g. tamoxifen, toremifene, raloxifene, fulvestrant, megestrol
acetate, flutamide, nilutamide, bicalutamide, aminoglutethimide, cyproterone acetate,
finasteride, buserelin acetate, fludrocortinsone, fluoxymesterone, medroxyprogesterone,

octreotide), aromatase inhibitors (e.g. anastrozole, letrozole, liarozole, vorozole,
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exemestane, atamestane), LHRH agonists and antagonists (¢.g. goserelin acetate,
luprolide), inhibitors of growth factors (growth factors such as for example "platelet
derived growth factor" and "hepatocyte growth factor", inhibitors are for example "growth
factor" antibodies, "growth factor receptor” antibodies and tyrosinekinase inhibitors, such
as for example gefitinib, imatinib, lapatinib and trastuzumab); antimetabolites (e.g.
Bntifolates such as methotrexate, raltitrexed, pyrimidine analogues such as 5-fluorouracil,
capecitabin and gemcitabin, purine and adenosine analogues such as mercaptopurine,
thioguanine, cladribine and pentostatin, cytarabine, fludarabine); antitumour antibiotics
(e.g. anthracyclins such as doxorubicin, daunorubicin, epirubicin and idarubicin,
mitomycin-C, bleomycin, dactinomycin, plicamycin, streptozocin); platinum derivatives
(e.g. cisplatin, oxaliplatin, carboplatin); alkylation agents (¢.g. Estramustin,
meclorethamine, melphalan, chlorambucil, busulphan, dacarbazin, cyclophosphamide,
ifosfamide, temozolomide, nitrosoureas such as for example carmustin and lomustin,
thiotepa); antimitotic agents (¢.g. Vinca alkaloids such as for example vinblastine,
vindesin, vinorelbin and vincristine; and taxanes such as paclitaxel, docetaxel);
topoisomerase inhibitors (e.g. epipodophyllotoxins such as for example etoposide and
etopophos, teniposide, amsacrin, topotecan, irinotecan, mitoxantron) and various
chemotherapeutic agents such as amifostin, anagrelid, clodronat, filgrastin, interferon
alpha, leucovorin, rituximab, procarbazine, levamisole, mesna, mitotane, pamidronate and

porfimer.

Suitable preparations include for example tablets, capsules, suppositories, solutions, -
particularly solutions for injection (s.c., i.v., i.m.) and infusion - elixirs, emulsions or
dispersible powders. The content of the pharmaceutically active compound(s) should be in
the range from 0.1 to 90 wt.-%, preferably 0.5 to 50 wt.-% of the composition as a whole,
r.e. In amounts which are sufficient to achieve the dosage range specified below. The

doses specified may, if necessary, be given several times a day.

Suitable tablets may be obtained, for example, by mixing the active substance(s) with
known excipients, for example inert diluents such as calcium carbonate, calcium phosphate
or lactose, disintegrants such as corn starch or alginic acid, binders such as starch or

gelatine, lubricants such as magnesium stearate or talc and/or agents for delaying release,
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such as carboxymethyl cellulose, cellulose acetate phthalate, or polyvinyl acetate. The

tablets may also comprise several layers.

Coated tablets may be prepared accordingly by coating cores produced analogously to the
tablets with substances normally used for tablet coatings, for example collidone or shellac,
5  gum arabic, talc, titanium dioxide or sugar. To achieve delayed release or prevent
incompatibilities the core may also consist of a number of layers. Similarly the tablet
coating may consist of a number of layers to achieve delayed release, possibly using the

excipients mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according to the
10  invention may additionally contain a sweetener such as saccharine, cyclamate, glycerol or
sugar and a flavour enhancer, ¢.g. a flavouring such as vanillin or orange extract. They
may also contain suspension adjuvants or thickeners such as sodium carboxymethyl
cellulose, wetting agents such as, for example, condensation products of fatty alcohols with

ethylene oxide, or preservatives such as p-hydroxybenzoates.

15  Solutions for injection and infusion are prepared in the usual way, e.g. with the addition of
isotonic agents, preservatives such as p-hydroxybenzoates, or stabilisers such as alkali
metal salts of ethylenediamine tetraacetic acid, optionally using emulsifiers and/or
dispersants, whilst if water is used as the diluent, for example, organic solvents may
optionally be used as solvating agents or dissolving aids, and transferred into injection

20  vials or ampoules or infusion bottles.

Capsules containing one or more active substances or combinations of active substances
may for example be prepared by mixing the active substances with inert carriers such as

lactose or sorbitol and packing them into gelatine capsules.

Suitable suppositories may be made for example by mixing with carriers provided for this

25  purpose, such as neutral fats or polyethyleneglycol or the derivatives thereof.

Excipients which may be used include, for example, water, pharmaceutically acceptable
organic solvents such as paraffins (e.g. petroleum fractions), vegetable oils (e.g. groundnut
or sesame oil), mono- or polyfunctional alcohols (e.g. ethanol or glycerol), carriers such as

¢.g. natural mineral powders (e.g. kaolins, clays, talc, chalk), synthetic mineral powders
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process. In the case of aqueous suspensions the active substances may be combined with

various flavour enhancers or colourings in addition to the excipients mentioned above.

For parenteral use, solutions of the active substances with suitable liquid carriers may be

used.

15  The dosage for intravenous use is from 1 - 1000 mg per hour, preferably between 5 and

500 mg per hour.

However, it may sometimes be necessary to depart from the amounts specified, depending
on the body weight, the route of administration, the individual response to the drug, the
nature of its formulation and the time or interval over which the drug is administered.

20 Thus, in some cases it may be sufficient to use less than the minimum dose given above,
whereas in other cases the upper limit may have to be exceeded. When administering large
amounts it may be advisable to divide them up into a number of smaller doses spread over

the day.

The formulation examples which follow illustrate the present invention without restricting

25 its scope:
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| aevis Aurora B nmutant (@&6V) in a conplex with Xenopus | aevis
| NCENP790- 847 may al so be used. Expression and purification The coding
sequence WOno0AmMeMa- B60- 361 from Xenopus | aevis is cl onedTinre@asyvodi fi ed
20 version of pCEX-6T (Amersham Bi otech) via BanmH and Sall cutting sites.
The vector contains two cloning cassettes which are separated by a
ri bosomal binding site, allowing bi-cistronic expression. In this
configuration Xenopus |laevis Aurora B is expressed by the first cassette,
and the Xenopus | aevis | NCENP790-847 is expressed by the second cassette.
The resul t ibxgmpes mapAltiall fiBAdlatio®5Fi rst of all the E.coli strain BL21
(DE3) is co-transfornmed with pUBS520 hel per plasm d and pAUB- 1N3847, after
whi ch protein expfa$ss on is i nduced using 0. Jperdbld®TG at an 0D600 of
0.45-0.7. The expressiqgn is then contjnued for approx. 12-16 h at 23-25C
with agitation. T"r‘f@"%ﬁ@ﬁ@ﬁ%a%%m%gﬂ@ oFBwA B WY & ent ri f ugi ng and t he
pellet is lysed ijf.ihysis buffer 30 (50 nM TrigfpGlePH 7.6, 300 nM NaCl, 1 nM
DIT, 1 nM EDTA, 5 %glycerol, Roche WO 2010/01274%PCT/ EP2009/ 059770
Conpl et & Prot easecormbtatwht or t abl ets) using ul240asgund, using 20-30 nL lysis
buffer per litre of E coli .culture. The |ysed terial is freed fromdebris
by centrifugati orPO%Si‘QWBBYfF?}}#Has- 60 mn, JA20 lgacﬁl%r). The supernatant is
i ncubated with nga%ﬂesigﬁl &6tk brat ed GST Sephargse Fast Fl ow (Anmersham
Bi osci ences) per litre of E.coli culture for 4-5 % at 4C. 5 Then the col um
material is washed with 30 volumes of |ysis b¥i%mg and then equilibrated
with 30 vol f ¢l eavage buffer Q. MM Tris/ pH 7.6, .150 M NaClL. 1 nmM
orr. 1 v A SURELTEE M 1y SRS E e e ARy i chher.
Presci 381 OIThEmikeASR scARIMS IRMNE igstddenizies kolatién bspslypaylpiirblidd@kamwater,
substrate and the mxture is incubated for 16 h at 4C. The supernat ant

Q

whi ch cont dnpaded nactcgranlaige ap etk t Theserptiee dhegRMEINNZ @16 stHIchrad dhe

ce
col um (A [ ' 41 D L b, O1 (50 mM
Tri or L pr ey s RaE CRE e Rl Rl Rl T R IR B e
conpl ex i s peadugbtab&ss of suithlwshdperandgize. t hen concentrated and | oaded onto a
Superdex 200 size exclusion chromatography (SEC) colum equilibrated with
SEC buffer §)10 nMabidts/ Cl1 pH 7.6, 150 nM NaCl, pd tgetDTT, 1 nM EDTA).
Fractions which 15 contain the AuroraB /I NCENP conpl ex are coll ected and
concentlfat ed usi r§tVE bspnee ecsatdkng todpaprdla(hpl ec®@g wei ght excl usi on
3000-5000 Da) to ja.final concentration of 12 ng/qt  Aiquots (e.g. 240
ng/ gL) for kinase assays are transferred fromthis Stock solution into
freezing buffer (dobnsiMchris/ClL pH 8.0, 150 nM N&#GImgO.1 mM EDTA, 0.03%
Brij-35, 10%glycerol, 1 QM D'I'Tiﬂsand stored at -80C. 20 Ki nase Assay Test
subst ances are plBEEFYYRAHANGRININBpyI ene dish (98 TEI s, Geiner #655 201),
in order to coverplgﬁ;gg&nﬁ fdhton frame of 10 uMs-@. 0001 uM The fi nal
concentration of O1h the assay is 5% 30 uL of protein mx (50 nV
tris/CRopH 7.5, 2o6dmin-bMgtiyma@bylMrilaCl, 167 uM28®Rg 10 ng Xenopus | aevis
Aurora B/ I NCENP conplex in freezing buffer) 25ar% i petted into the 10 ill
of test substancé(n%\s/]i BetearHC 2506 DMSO and t hi-s— ncubated for 15 min at
RT. Then 10 ilL of peptide mx (100 mMtris/Cl fjd g5, 50 mM MyCl2, 50 nM
NaCl, 5 uM NaF, 5 uMDTT, 1 uG gamma-P33-ATP [Arershani, 50 uM substrate
pepti de [ bildeifmcERIPRR StiyPR®spnceasomerndthe ¢ stetsh, lagioshinpiciosBRtAHRRL SLVPKM

or multiners,thereaf. or biotin- 30 L G LA RRWELGE RRWEL G ) are
added. | The SUURR G noLNimAbR Raend e REP bR IR 1o et erongsr as 15687
m n (anbi ertith opahidhing @prradishcs happedr byfoihe aadilitt omidfis 4186d whd Qredded %
trichloroacetic acid and incubated for 20 m n on ice. A mnmultiscreen
filtration Ihcapdiumepibpxysetbyl sarlipangolbe ayagnesivg sfaaraty aeadded snskmigred & andyj t h
100 uL 70% [q@%l - ' rjchloroacetic acid and the

| i qui ds aroéﬁée I'm r?é?ggn%%?s%%%ahgﬁﬁ]@@ﬁgIgfétﬁ{élﬁbcl)ér)lglg%ppar atus. Then the

st opped ki ngse re&r%tioqnsilstiaﬁ)pl ied. After 5 washing steps with 180 uL 1 %
trichl oroacetic atrdymedch case the lower half of the dish is dried
(10-20 min at 55QGctiadsubdbintd-acetditd ol fatrh@a (CocktsBithg (M croscint, Packard #
6013611) is added. |ncorporated gamra- phosphate is quantified using a

Val | ac 38450 M cr owdtug ehlgiidd Scintillati on Count®mMgSanpl es wit hout test
substance or w thout substrate peptide are used as controls. 10The
inhibitory effect of the test substance at a defined concentration of 1 uM
is given as a percentage (% of the posi-6dve control (i.e. maxi num val ue
W t hout test substance). The anti-proliferative activity of the conpounds
according to the invention is determned in the proliferation test on

cul tivated human tunour cells and/or in a cell cycle analysis, for exanple
on NCl - H460 tumour cells. In both test nethods compounds 1 - 177 exhibit
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For PI staining, for exanple, 1.75x106NCl-H460 cells are seeded onto a 75
cn2 cell 10culture flask, and after 24 h either 0.1 % DMSO i s added as
control owothw/eehgt ance i s added in various concentrat POMEPEING/082710 %
DMSO). The cells are incubated for 42 h with the substance or with DVSO
Then the cells are detached with trypsin and centrifuged. The cell pellet
is washed with buffered saline solution (PBS) and the cells are then fixed
with 80 % ethanol at -20C for at least 2 h. After another washing step with
PBS the cells 15 are perneabilised with Triton X-100 (Sigma; 0.25% i n PBS)
on ice for 5 m n,waeadfot fren incubated with a soluﬁhmh of PI (Sigm; 1

Qug/ nt) and e (S he ratio 9: 0 nin
The dar k. Thegt vooRomaais i Radlyed & hesiic 48 bty fr artisBlion T S8 R ormidaCs
Anal yzer, \b8illimadhlAHRAD ad R nfaROD i8N MTES kA0t icBSbtRiRdkd isdatcRe P& RBHhAI ned
and eval uated using the DNA 20 Cell Quest Programme (BD). Cellom cs Array
Scan NCI - HpeDgeey angl the éiltwse eehnpigriod 98danaBdptic|candibons @tm@nmlé%e@hleh:altec on)

in RPM 16 0 c

density > of ec"hl%n;? é%p%%%\%e ﬁlﬁo% Fﬁ%%@ﬁéﬁ%s C00\(’?1 arn}u§ %om Gl|Of}nocu Bat or (at
37C and 5 WPyubstdh. acti ve substances are 25added to the cells in various
concentrations (dissolved in DMSG DMSO final concentration: 0.19%. After
42 h incubation the mediumis suction filtered, the cells are fixed for 10
mn wth 4 % forml dehyde solution and Triton X-100 (1:200 in PBS) at

anbi ent tenperature and sinultaneously perneabilised, and then washed tw ce
with a 0.3 % BSA solution (Cal biochen). Then the DNA is stained by the

addi tion of 50iut/well 300of 4',6-diam di no-2-phenylindole (DAPI; Mol ecul ar
Probes) in a final concentration of WD 2010/012747PCT/ EP2009/ 059770 300 nM
for 1 h at anbient tenperature, in the dark. The preparations are then
carefully washed twice with PBS, the plates are stuck down with bl ack
adhesive filmand analysed in the Cellomcs ArrayScan using the Cell Cycle
Bi oApplication programre and visualised and eval uated using Spotfire. 5 As
denonstrated by DNA staining followed by FACS or Cellom cs Array Scan
analysis, the inhibition of proliferation brought about by the conpounds
according to the invention is nedi ated above all by errors in chronosone
segregati on. Because of the accunul ation of faulty segregations, nassive
pol ypl oi di a occurs which may finally lead to inhibition of proliferation or
even apoptosis. On the basis of their biological properties the conpounds
10 of general formula (1) according to the invention, their isomers and the
physi ol ogically acceptable salts thereof are suitable for treating diseases
characterised by excessive or abnormal cell proliferation. The substances
of the present invention are Aurora kinase inhibitors. On the basis of

t heir biol ogical properties the conpounds of general fornmula (1) according
to the invention, 15their isoners and the physiologically acceptable salts
thereof are suitable for treating diseases characterised by excessive or
abnormal cell proliferation. Such diseases include for exanple: viral
infections (e.g. HV and Kaposi's sarcoma); inflanmatory and aut oi nmune

di seases (e.g. colitis, arthritis, Al zheiner's disease, glonerulonephritis
and wound heal ing); bacterial, fungal and/or parasitic infections; 20

| eukaem as, | ynphonas and solid tunmours (e.g. carcinonmas and sarconas),
skin di seases (e.g. psoriasis); diseases based on hyperpl asia which are
characterised by an increase in the nunber of cells (e.g. fibroblasts,

hepat ocyt es, bones and bone marrow cells, cartilage or snooth nuscle cells
or epithelial cells (e.g. Endonetrial hyperplasia)); bone diseases and
cardi ovascul ar di seases (e.g. restenosis and hypertrophy). 25 For exanpl e,
the foll owi ng cancer diseases can be treated with conpounds according to
the invention, w thout, however, being restricted thereto: brain tunours,
such as acoustic neurinoma, astrocytomas such as piloid astrocytonas,
fibrillary astrocytoma, protoplasm c astrocytom, gem stocytic astrocytons,
anapl astic astrocytoma and gli obl astomas, brain | ynphomas, brain

nmet ast ases, hypophyseal tunour such as prol acti noma, HGH (human 30 growth
hor none) produci ng tunour and ACTH produci ng tunour (adrenocorticotrophic
WO 2010/ 012747PCT/ EP2009/ 059770 hor none), crani opharyngi omas,
medul | obl ast onas, neni ngi omas and ol i godendr ogl i omas; nerve tunours

(neopl asns) such as tunmours of the veget-&ti ve nervous system such as
neur obl ast oma synpat hi cum gangl i oneuronma, paraganglioma (phaeochronocytoma
and chromaffinoma) and gl omus caroticum tunmour, tumours in the periphera
nervous system 5 such as anputation neurons, neuroflbrona neuri noma
(neurllenDna schmannona) and nallgnant schmannona as mell -as tunmours in
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WO 2010/ 012747PCT/ EP2009/ 059770 si nuses, larynx and m ddle ear; |iver
cancer such as liver cell carcinoma or hepatocellular carcinoma (HCO);

| eukaem awQ 281001243 acut e | eukaem as, such as acute | ymphatEPedoopaghobl asti c
| eukaem a (ALL), acute nyeloid | eukaema (AML); chronic | eukaem as such as
chronic lynphatic | eukaema (CLL), chronic nyeloid | eukaema 5 (CWM);

st omach cancer or stomach carci noma such as papillary, tubular and nuci nous
adenocar ci nonma, signet ring cell carcinoma, adenoid squanous cel

carcinoma, small-cell carcinoma and undifferentiated carci noma; nel anomas
such as sufdaifm<i al | y spreadi ng, nodul ar malignant |entigo and acral

| enti gi nous nel anonma; renal cancer, such as kidney cell carcinoma or

hyper nephr dia. @on{oands af gentrahfumnlaqesophageal cancer or oesophagea

10carci noma; cancer of the penis; prostate cancer; pharyngeal cancer or
pharyngeal carcinonmas g4ch @B nasopharyngeal carcinonas, oropharyngea

carci nomas and hypophary---ul car ci nonas; retlnoblastona vagi nal cancer or
vagi nal carcin Jus eplthelluntcar0|nonas adeno carcinonmas, in
situ carci nonas, nmel anomas and sarcomas; thyroid gl and carci nomas
such as papillary, = and 15medul | ary thyroid gl and carci noma, and
al so anapl ast i R*carc¥nontys; spinal@ ma, prickle cell carcinoma and squanous
epi t hel i um carci noma of the skin; ynomas, urethral cancer and vul var
cancer. The newpepgpounds nmay be used for the prevention, short-term or

| ong-termtreat nent of the above-nentioned di seases, optionally also in
conbi nafi on w deadﬁbhﬁéﬁaqwor@rgroum@PtlQI@ﬂSltSab%Lt@t’ﬁd fOB’ienapt motodpwinatier, such

as e.g. cytost t toxic subst ances fors,
ant - anot sgen ATEERQ L Ep ST ERpofBY) 25 PribeEE Bl Tigpt
gener al fornul@kg;&wﬁmasmslu&eﬂme@hagﬁm@dqwm4or i n conbination mnth ot her
active substancgs according to the invention, optionally also

conbi nati on wi thh dsnefes aempnﬂwm@léy e&qstlwt%dchxw of e iratieal Ozélfferent R’,

Chenntherapeutl ation with the
conmpounds accor |%%§p%ﬁt %ﬂc ﬁf?on |ncﬂt éﬁkﬁﬁt% #Qg restricted

t her et ap hornnﬂésmnmmsmgﬂﬁmamﬁkmgmesﬂﬁnduamﬂydnmnﬂmn&sukﬁugﬂotaﬂﬁxmﬁéﬁ
torem fene, ral oxif ful vestr estr cetate, flut

i utam de. bi CEFUERAPHEMeN e@ﬁ@i SpibhF 8@:@? Yoy F@ﬂf@mé@egéﬂg,
finasteride, bgﬁeﬂ%h&nxﬁgg&ztendfludrocortlnsone f 1 uoxynest er one,

nedroxyprogesterone 30octredtide), aromatase inhibitors (e.g. anastrozol e,
| etrozol e, |iaRiZohgdrogar; gﬂkthMiZQﬂb/012747PCT/EP2009/059770 exenest ane,

at anest ane |st oni s erel|l .n acetat
Fuprol i de)) T AT S S I N S S S W S L AR S
exanpl qs" pl at elagd RESHHsHRAe DB ¥ bri G Adentidflhr dﬂf&&tt%h@/ongunh factor”
inhibitors are for exanple "growh factor" anti bodies, iromt fact or

receptor” anti lsaeh Bsisan C@?mﬁbpﬁeknﬂﬁﬁeni¢W@Qgth@&yl§hewr5@@ @D@ﬂ@wﬁhple

gefitinib, imatini b nib .a b t |i t

Bntifol ates suc lcgmﬂégﬁgk%éQQEQQQYMP?it6é%qﬁ‘bﬁygqhﬂgﬁhgggn %Eés such as
5-fluorouraci | heeapdigiltRRintndtecddesi@béibalkyl pril 4 RenfRetdadenosicrrlignakggues
such as nercaptopurine, thioguanine, cladribine and pentostatin,
cytarabine, fl dderasnhersd hawaand e 6- Brinembaed Beteraandalkdat hr acycl i ns such
as doxofubi cin nar 61 n- G,
bIeony%Pn dactlﬂgR %ﬁﬁgﬁ&?@égﬁgg#%QhQ%Eeﬁ&%gggﬁﬂy?&gtaiﬁé%ﬁ?%;%ﬁzatlves
Ee g. C|splat|nORﬁxabﬁﬂbakyhxyxﬁﬁﬁ?@Fkst+SB,-JNRﬁgﬂapﬁbﬁ%B@&?fs (e.qg.
stranustin t ne.. nel pha Gi ul phan

dacar bazi n, cyeﬁgﬁﬁgggﬁﬁ] _di%ta§¢ggﬁwr§ﬁ§%%ﬁ% tﬂg?ﬁﬁ% g?%ﬁ?@aéjéuch
as for exarrpl e _eqr Mgt Lpcanpd S'C@K!‘TUNO nNdthEIQ% eRA)-s(@Jicl ipbRe, -2geRRS, (€. 9.

Vi nca al kal oi ds such as for exanple vi nbl ast’i né, gSV|ndeS|n vi nor'el bi n and
vi ncri stine; aﬁEI(Q)a&&ne:S(@)MhRa,s—S@bNRt&xeD,S(@)itet@S(é])jR t@ﬁ(ﬁ’)s@Rer ase

el opopiSs, t entpSes DEC KOS PN Ops TR (0 Rkt SRS, FERNR Ko

vari ous chennth@aypqg?»q&ggemggNQQQNDRs_@meggnURF-QmﬁgﬁgkfdcaﬁbpﬁNRﬂﬁt

filgrastin, interferon a | eucovorin, rituxi mb, procarbazine,
| evami sol e, nesﬁ@(o}ﬁto@ﬁ@)o%am‘)@(@}ﬁi e~ QRO PT B -ORENREBIR RELIK(O)R’,
preparations include for exanple tablets, capsules, supp03|tor|es
solutions, - particularly solutions for injection (s.c., i.v., i.m) and
infusion - elixirs, enmulsions or dispersbbl e powders. The content of the
phar maceutical |y active conpound(s) should be in the range fromO0.1 to 90
-% preferably 0.5 to 50 wt.-% of the conposition as a whole, 25i.e. In
amounts which are sufficient to achi eve the dosage range specified bel ow
The doses speC|f|ed may, i f necessary, be gi ven several tines a day.
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15Sol utions for injection and infusion are prepared in the usual way, e.g.
with the addition of isotonic agents, preservatives such as

p- hydr oxyWwernawatiest7 or stabilisers such as al kali mnet al PEaIEP3009f059770

et hyl enedi am ne tetraacetic acid, optionally using enulsifiers and/or

di spersants, whilst if water is used as the diluent, for exanple, organic
sol vents may optionally be used as solvating agents or dissolving aids, and
transferred into injection 20vials or anpoul es or infusion bottles.
Capsul es contai ning one or nore active substances or conbi nati ons of active

subst ances may -$6€O)@&°nﬁ$(é(03élRﬁR°eﬁ§CéﬁRﬁwRﬁR§ci-NQKgc)G_éO)%HNBJ(_Q)Eﬁi,an?:es_ with
capsul oo, < AR ConPaR AR p ARG A AR AR o ki g

with carriers prpwdedrf,aN Rkﬂsmﬁa&pm(mﬁs%)@g@hMR?)BRULR%'—\IA\fAs&GH)zR"]z,

pol yet hyl enegl ycol or the derivatives thereof. Excipients ich may be used

i ncl ude, for exNARDONRRerNFHNDNRR | MMRY SE bRt atf B EHPAARG sol vent s

h ffi k § ti ; il . g.
aroundndt or soaayaCAPIRE R RHREE IO HRFEARRR TS (e. o “et hanol or
9: ycerol) : car EN?}(%NERK@@(@WERQ--N@M)@(@NH?Me'[N(RgDOG@bﬁPiKﬁ, RS kePLR DS,
clays, talc, cha S

, nthetic mneral powders WO .
2010/ 012747PCTHE @Q}zéég,ﬁﬁR%)é%?)]:l@% hENRDKEDENR R FNG [ EOR tnd
- | - t , c d C i i . .
T ani o spent oo RiCpE R B LR O o R RE SN gTeROHRS < (20

pol yvi nyl pyr r o-NCRNEINRNSR | arhalr INgRAIMCENREINR ‘Ritagnesi um st earate, talc,
stearic acid and sodi um | guryl sul phate)., 5 The preparations are

adm ni SPer ed byathE HegRmdmEDIRSe Faa?filﬁéﬁieé}s_re;?_hmg}lggﬁ_ Pr HEroup gRu el route,
nost pref erabl y,hyin@Eahy bRYUSEMocQler@fcal ordfiTa BASRY Rl R LBR (A RLET Sm , of
course contain, apart fromthe abovenentioned carriers, additives such as

sodi um ci t r at e Cieakgl Govatleaniybfatselkamd, di-oaycddaliml phosgrvitadtdlggt feroamyil.t h

various additivyes s tarch ref erabl otato starch | at) and
Vhe Tike Nbr edverd it e no RSl P e el 86T A aury)
sul phate and t ghniRd RerdSRIbaBty141RE, SATBNdhPRed RételohS ] haPbaBinhdibddéPCess.
In the case of aqueous suspensions the active substances may be conbi ned

wi th vapious fhgigersrylallibncers or colourings in addition to the excipients
menti oned abov Fed - pa r a0 L on lve stances
with suitable I%lacqhul?dlscaa%u?tﬁn]élr%§%r}lé);h%§ee aghslesg&e%gﬁdﬁ%telyégggg%%ﬂf) }élrarﬁoﬁ%r a@énous
use is from1l -OROAD . ;agopkylIoROWOCHY €$,erSRE] YNRE EMRT, SNWRIRS00 ng per hour.
However, it may sometines be, necgs‘;sar%\{teoeﬁ%?argt fromthe anpunts

speci fied, depePNEPERINRR both Reir PR Re:ndN(RodtRe Rothalagsimiltr 26 NorNCt he

i ndi vi dual respeRse t he It tke Rat.L N r_ngtkﬁt'eo_ he time
or interval over Wi tcs(ﬁl\g’hg\l(gr @%’sﬂg’dﬁghi s(téglgacédSE@glghus :IZI%]’ g@ggz%ées it
may be 2suf fi ci eBONR RS e SI@BBRIRAROSIRRT SN RI0s@SE WeR°,al0B(O)NRIET eas i n

T N

snmal | er doses sI@AHROGAL, ITTRRIMNRR®, _C(mﬁ%%fg{dm(ﬁqﬁm@ g Whi ch

followillustrate the %resent i nvention wt restricting 25/'ts scope:
WO 2010/ 012747 POT(GFR0IPOBYBRE, FOGIHNESROFOPNERABMFERE.i-SAI(OIRT, rECER RS A)

(act osena0 . 5oty eohBRAERSEL SSRNTIOR s SRE 4 Ay dm iR
stearaisS g SORQRRCTIE)RE,DR(BBIYOMAC! INE OYRINRATS N{FFGC @R and some. of
the corn starch are m xed together. 10 The m xture i s screened, then

noi st ened wi t h-B(ROPERONMNORIIBEMER ny (R I ODRd o (@) -Ral eN(RRJEQUOR, .
t- | at ed { epkh e e | A h dth
hmgnos;um ot ear STe SRR IO AR RS IRITR IR T2

conpressed to PNERRUCEOMNIUREL-BI(RF)CESO)NRINERS hajiR®)aiE*)sY@QNRRS, Tabl et sper
tabl et 15active substance, ac ' | act ose55 ng corn

d f I 1) 80
starch190 ny mir R QQ@P@I RS, nﬁ(ﬁ%}d(@ﬁ’bﬁﬂ 3@%1%%&@5‘%’ nyl{ @pr)bﬁ Jdone15 ny

20sodi car box EC 2 EU finel
gr ound%g::ti ve éﬁ@@r@gﬁbgo’rfem%%f)@%%ﬁﬁ ’§ﬁéf¢:@jzﬁ§%6gg§@?%]?%§§ﬁ%aI | i n)é
cel lul ose and pANRYIGP) IR NBHAENRF)ORT R HCAOEDHR®, -N(RE) GANRE)FRE and

screened and worked 25 with the renmaining corn starch and water to forma
granul ate which is dried and screened. The sodi uncar boxynet hyl starch and

t he magnesi um stearate are added and mi xé# in and the mxture is conpressed
to formtablets of a suitable size. C Anpoul e solution



active substance according to formula (1)50 nmg 30sodi um chl ori de50 ng WO
2010/ 012747PCT/ EP2009/ 059770 water for inj.5 niL The active substance is

di ssol vedwDreowatier47at its own pH or optionally at pH 5. BCT®EPE00S/0897d0 sodi um
chloride is added to make it isotonic. The solution obtained is filtered
free frompyrogens and the filtrate is transferred under aseptic conditions
into anpoul es which are 5 then sterilised and seal ed by fusion. The
anpoul es contain 5 ng, 25 ng and 50 ng of active substance. WO

2010/ 012747PCT/ EP2009/ 059770 wherein 5R1 denotes hydrogen or a group,
optional ly subSNﬂfﬁ@@ﬂTBMRd&e or nore identical or different R5, selected

fromanong C3_10 lo 8. nenber ed, hetero cI oal k 15aryl and
5. 38 menbar oo FEHRodApRRdtlY ChoTE GROPESIRols S GaORoT bielp JPETRTY T ut ed by
one or nore 'd@ﬂlﬁmﬁﬁéd%oﬁé &if 86 RNYerfRal &Qﬁﬁ&%ﬁq{ﬁaﬁl@m REQABCtEP frd RO gand
5-15 nmenbered het eroar and 10R3 denotes a ]gr ou opti onal IY substl tuted

by one or nor e Giddhyl EakalianyliGiselkpmtl, E5:cyelet | ey daaliegl. G @arlky | |
C2_6al k nyI re dRAis
hydr ogen C%%’R%Ph%l% wR% %ﬁéﬁ%géﬁ% ddﬂ(r?’é’epen r&t&i eﬂle{&g%’e&%n 1’h“e?ﬁldenote

a group sel ect egbniticdd lat@ogydRalkyRilkiband ﬂ?e&nlsaﬁ&shmmh@d aly 6-Q8endibai®d €

identical or different Rb and/or Rc; and each Ra is selected independently
from anong Ci _bsteraarylaleyli6al kenyl , C2_6al kyl Iyl, C3_10cycl oal kyl ,

C4_16cycl oal kyl, t : rtr(%pp kyI
3-8 nenbered he?‘%%c?g Sgg%lﬁgg%hﬂ %i%&rr%ﬁl%ﬁ%hgﬁdg?% %e%/c oa @ﬁ%fj“a?g hlgfo%
menber ed heter e@FydndaNcRng kadnenber ed heteroaryl al kyl ; 20each Rbis a

sui tabl e group and each |s i nde enden selected frao

G 3ha|18a|gky| EW%dR eegpendently Rﬂi&fy %ngﬁﬂp @aﬁoﬂ%(zﬂﬁ&aﬁ NRcRe,
-NRoRe, - ONERg;, 6a1%@%h§eyclom§igwﬁe uRALRIET, F3C, @I NG-6" ON.

-SCN, -NO -
-S(0) NRcRc, - S@&)@HRd:{mtemﬂEﬂO)ﬂs memméd))@t@focyclosml) 207 mgmbEed S( 0) NRcRc,

TCLONCR) R, - By Kkl > e AT P RBPRAL R et O CORRD) OF

-0C(0) SR, - 0CHA)MNRIRGH theANBEIHY S@ru %gtgﬂlﬂgmersvﬂe racemates, the enantiomers,
2010/ 012747PCT/ EP2009/ 059770 SC(0)0 - SC(0) NRCRC - SC( NRg) NRcRc,

-N(Rg) Gf0) Re, 14 @pgyRemers anm(‘l@R@)X@é@ fasreof,NORPOLINRYIRGIC PINFREINPREYILY 0) Re,

0 0 S R 8 SRR By SR W i B R 2

N RN o 6 ERNI GO st N RB?%(“%“?E%WVQ”?E“”F‘%H[;‘@

C - CRC C C,
N[ L0 ] 3Rc) 2 (DIRpTip{Ic oy popimen R eI BKFcRe | 0- mr@c%ybz?mé?
N{

N( [R)C(C(() ?\l}?)zglggRgﬁﬁd 3!&?%?@ @g% Q; S %ﬁgg)agfﬁ}l@?)l gﬁ e B?l)' ne anot her

denot e20hydr ogépyrarlidan- g{yd))muuioﬂmmmfadrbyxducﬂrsitl tuted by one or nore identical
or different Rd and/or Re selected fromanong Cl_6al kyl, C2_6al kenyl,

C2_6al kynyl2, Cebngoysdoalckiing @Acldibe yolaabiky’ab K){lsaryﬂﬁﬁqual’mémbered
C7_16aryl al kyl , 2-6 nembered heteroal kyl, 3-8 menbered heterocycl oal kyl ,
4-14 menbered WeEE¥dycl oal kyl al kyl, 5-12 membered heteroaryl and 6-18
menbered 15heteroaryl al kyl; each Rd is a suitable group and each is

i ndependenthy $sinmotads focondingmimelainn?, wiomein Riis Bheslybathish iwybstitgaia leass,
-SRe, =NRe, NC]%\?H—[@NReRe —NN( Rg) ( 0) NReRe, - NReRe, -O0NReRe, -N(Rg)NReRe,
hal ogen, -CF3 -NC SCN, -NO2, =N2, -N3, -S(0)Re,

) g (S(()z);) ;%e S( Oz(%;\?rg@ﬁgg ( Oc) SRS @e%@% 9 ) '\Lereln 'RYis geqzxc%é\(lﬁgom anio%g(fol)aﬁ,e’

pyrazole, pyrldlne pyrimidine and pyrazine.
5. Compounds according to claim 2 to 4, wherein R* is hydrogen.

6.  Compounds according to claim 1, wherein R? is Cy_salkyl, C,salkenyl or

C2_6alkynyl.
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0S(0) 2NReRe, -C(0)Re, -C(0)ORe, -C(0)SRe, -C(0)NReRe, -C(0)N(Rg)NReRe,
C(0)N(Rg) ORe, -C(NRg) NReRe, -C(NOH)Re, -C(NOH)NReRe, -0C(0)Re, 0C(0)ORe,

- 0C( 0) SRayO-201(A2™MRe Re, -O0C(NRg) NReRe, -SC(0)Re, - SC(O0POREP2009/059770

SC(0) NReRe, -SC(NRg) NReRe, -N(Rg)C(0)Re, -N C(0)R12, -N(ORg)C(0)Re,
25-N(Rg) C(NRg) Re, -N(Rg) N(Rg) C(0) Re, -N C(0) RI NTReRe, -N(Rg)C(S)Re,

N(Rg) S(0) Re, -N(Rg)S(0)0ORe, -N(Rg)S(0)2Re, -N S(0)2R12, -N(Rg)S(0)20Re,
N(Rg) S(0) 2NReRe, -N(Rg)[ S(0)2]2Re, -N(Rg)C(0)0Re, -N(Rg)C(0)SRe,

N( Rg) C(0) NReRe, - N(Rg) C(0) NRgNReRe, - N( Rg) N( Igg_) C(0) NReRe,

N( Rg) C( S) NRe Re Confpi(Rly) dccondfizRen claing Rgyhartio)R 2RE, «2lINifyC( 0) ] 2Re} 2,
30-N(Rg)[C(0)] 20Re, -N(Rg)[C(0)]2NReRe, -N{[C(0)]20Re}25 -N{[C(0)] 2NReRe} 2,
[ N( Rg) C( 0) 1820R€ompiiRty) 456diRiye0 Reclainh( Reyy GeNEER RE,is priRt) C( NRg) SRe and
W02010/ 012747PCT/ EP2009/ 059770 - N( Rg) C( NRg) NReRe, each Re i ndependently of

one anot hen. de@ingwulyHcegRihgOko eaigi OUPh@EhiRoNRhbits GaaBLtithtet §eldy. One or
nore identical or different and/or Rg selected fromanong Cl_6al kyl

C2_6al kenylg C&o8@loiiy. or &3 pBecdcO@ iy off€divt shieymbRat kK¥dcatdiyd to f oFOar yl ,
5 C7_16aryl al kyl, "2-6 nenbered heteroal kyl, 3-8 nenbered heterocycl oal kyl
4- 14 mefbered lokies bey B lfaralsk b alekichments12 nenber ed heteroaryl and 6-18
menbered heteroaryl al kyl; each Rf is a suitable group and each is

i ndependentllly €engoueds f oot phangcbalcate offect B Jaland crediRg Bggording tal@easth Rg

i ndependent |y of .one anaqt her denotes hydrogen, G _6alkyl, C2 6al kenyl,
c2_6al kynyl , c@faggﬁié(r §§?Wﬂ?aﬂé&jlm?de %‘ég‘ﬂ% ag| %VP{OI%%‘J%Y%H‘W{W-
C7_16aryl al kyl, 2-6 nmenbered heteroal kyl, 3-8 nenbered heterocyclo al kyl,
4-T4 menberléd RepEIsEYqabRICRYRIONS, (oNtHBIEES a6t HetU@paRGANC S NEIA QOTHROHIEF ed
het er oaryl al kyl 11952k i . r rs, the
racemates, the Ogﬁglﬁirélorrerdsl%((ff%tc %ggg%géﬁﬂégé%ﬁéiﬁgplaﬁ?#ﬁge R?}E}?O ulgr)%g?ht her eof ,
and optibonal | y atdeptaphasairadelad) aailohyl yamoeptbélitien adthdcoadélittonalnexs alidnss
thereof, with th rovi so that in the event that R3 is phenyl, this is at
| east substi tu@%@oggﬂrﬁﬁ“ﬁ’b, and with the proviso that 3-(2)-{1-[4-
(piperidin-|-yl-nmethyl)-anilino]-1-phenyl-nethylidene} .

- 6- (pyrrol -13- y Pse of peraprunds abeeisarl dornmja (1) according to one of claims 1 to 9 for

{1-]4-(piperidin:l-yl- = ani i =12 - [ - -

o pyr o1 L n PG FRAAnk R elRletdc 48} RSl A RARer fieetonsy 1
claim 1, wher eiimldd@nationCand datoymoric isdadesrenber ed heteroaryl. 3. Conpounds
according to claim2, wherein R3 is phenyl, which is substituted at |east
wi th ansR0b.1425 Phakep@itadprepeaas dtdtpliinh sbmpaindwWigefiral Bemils (Srlcesidart
from anong furan, pyrazole, pyridine, pyrimdine and pyrazine. 5. Conpounds
according to clt@apps of algms 1 tw?énéiaﬁlm qng fefhpr syfentatic or oEpEBIgHeEvaccor di ng

to claim1, wh i ¥ i I

2010/ 012747 Pﬁf’{g%;%]églj%ggt?aoﬁéigo%u&%@ ’ Sa@ico('@rﬁ@’ Lng ¢ S&cﬁf Sa# &r%mgé@ﬁ\lﬂﬁesrde{%o%s is
C2_6al kynyl . Compautoderadeatchinnges; theahantivriers,ahd diavbebaiers did the mppttary| .
Conmpounds according. to, claim8, wherein R2 denotes unsupstituted phenyl.
Conpounds - or ﬂ%qﬁ%ogfpmdr%@@%}%x @awhw%&wﬂiéa%p%ﬂt% gdtion S&E%gu%ﬁ%g to
one of clainms 1 to 9 for use as nedi canents. Conpounds - or the
pharmaceutically effective salts thereof- according to one of clains 1 to 9
for preparing a nmedicanent with an antiproliferative activity.

Phar maceuti cal preparations, containing as active substance one or nore
conpounds of general forrmula (1) according to one of claims 1 to 9 or the
physi ol ogi cal |y acceptable salts thereof, optionally in conbination with
conventional excipients and/or carriers. Use of conpounds of general
formula (1) according to one of clains 1 to 9 for preparing a nedi canent
for the treatnent and/or prevention of cancer, infections, inflammations
and aut oi mune di seases. Pharmaceutical preparation conprising a conpound
of general formula (1) according to one of clains 1 to 9 and at | east one
further cytostatic or cytotoxic active substance, different fromfornula
(1), optionally in the formof the prodrugs thereof, the tautoners, the
racemates, the enantioners, the diastereoners and the m xtures thereof, and
optionally the pharmacol ogically acceptable acid addition salts thereof.

-65-



