2,4 (4,6) PYRIM DI NE DERI VATI VES The human genome enconpasses sone 2, 000
protelns that utilize adenosine 5 - 5triphosphate (ATP) in one way or another
and some 500VBRRELE encode for protein kinases, i.e tHETHPEPEPHGyr osi ne and
protei n-serine/threoni ne kinases, that share a catalytrc domai n conserved in
sequence and structure but which are notably different in how there catalysis
is regul ated. Substrate phosphorylation by these enzynes is nature's

predom nant nol ecul ar way of QQQQQN%hﬁﬂﬂﬁﬁhiﬁﬁﬁfﬁ§h9ﬁ§l t ransducti on and

10r egul ati ng bi ochem cal processes in genera i's"not surprising,

therefore, that abnormal p teins is a hall mrk of
di sease and that there is a growing interest in the use of kinase inhibitors

as_drugs for ther apgy! fufmdibRIKSALIsLIRY, o@ogl%@cﬁﬁ ﬂst@ttleéa&trsshle@ cancer,

di abetes, i nf | a ritis such agents has
recently cul’m ﬁ%ﬂ’lﬁaﬁ (gﬁg ‘36{5?‘5?7&? a’ﬂﬁthetr ﬁledasfglﬁ (Z‘Efst%s?t%t% BB Por drugs
Her ceptin(r) ( Thimsdsuzathaprptcarisrogdhemdeetieingering/thatonive lsinatss ythatstaye € or nedi cal
use. Hercepti n(oﬁt)aly(J ABdin Zoneatd ih Seqhatgaidetuagabmsihidier2{onel, differé@ &L pt or

tyrosine ki naseol QHACld s ATRLEL S0 ohApRQ0adgho e e%gﬁrt 30% of patients

wi th invasive breast cance nica (ml'r ast uzumab)

proved to have "8RS s RregpsiRangRplpglar V’aé@%?rﬁ?sltm%rcé%@%r seaﬁérérs piReppRdy by LK.
Shawer et alo, "rGuitihg Biogsicalfdyesos inpendtilnfisendt nivprididgotharcfore, tancer ther apy”,

2002, Cancer Cebhor¥Qlphdsphddifdion meut@&wéttsngt uaueraﬁe/dfqgelds&ttﬁtmt%te lpf principle

for therapy t ar get ed to recept o second exa
Cileevec(tm (iR Btcﬁcéslg‘)%%t“éi Oftl‘i)‘llsaset lgﬂglé(tr%?f“é'bgéf?tslter‘tpﬁ'étlcé’ﬁgv%ﬁ%r osi ne

ki nase (BeR- Ablnjay diseesonigtes tltﬁbfiwp%ﬁr debptoe indymopliaani erthriis.osi ne ki nase present
invirtually all patdfRetie searthfof fikcl Adetits Mkategen@UsinhteditaR dpprotLVEhe and 15%

25to 30% Oftsad%ﬁ#&?& 1&961%‘8411%91{&%&19@ ﬂ%RQ&lﬁibzﬁﬁd GlohBikafigy | n clinical

trials d eevec(t spect acular_efficacy with
mini mal side effeS¥pts) opmedipagpset %Yﬁpt‘é}pp]rrwmﬁ?)t‘ﬁatgetﬁ ARSIy e fibni ssi on.
The speed of passpigetywking kingsedgedto tetpmplifids upl to HOEfId ih pbaut 30% nibatiegul at ory

revi ew has becmlﬁvaaa@eresst bHelYerl mdlairamnﬂmec Bl mrﬁetttabﬁ Erowal@erla@ J. & Lydon
N., "Lessons Iear ned

s i nase
i nhibitor for CRFER% ac?1v1ty zﬁgéur[tldtﬁosea (o %Vlew gg%épa r 9 JS PRV LS 105, 3).
I n addition®to Ttyrrts,matsewe lmﬂwr%léé@ptrélref%wr:89‘i)2n€aq@ie’rﬁé%1e\s°1Ha‘s”bé’éih shown to be
i nplicated in nosrdhdly proaidéd the plooff of padidiptefod ihsapgiargsted wabcep®r gawimt asi s ( El der

et at, 35ScCi encf(ﬁlaselgﬁge se€éhd; ex Glée@ech‘s 1&3%%&?3&?&0&%&@@%%&@&% nhibitors of
EG- type recept yrosi ful 1n treat

e
non- mal i gnant 8@%&-‘&% 1%%%%@%3.@’& a%s%t(’)" TSI SR P EP2G %606 2
cel lul ar prol i fpessent frovirtealiy lall aaficpts oiith akypric mijelpgegensieubadmia (QMWpérlﬁ%ophy,
at her oscl ergsi o 3% of RSk PARSHs Svith htutd IFmpdbOEKH IBgadmiaNInddhedtiaf the present

i nvention to p r@é’eklgc M E H‘{aﬂﬁg Ene@l;ﬁ%%ﬁové eﬁ? géc{agrhag.r #ﬁ g‘%lc,iﬂﬂ rﬂm&ﬁ!ﬁ’ si &Jfg ¢ te ure of

medi canents, in ture I canent s h
treatment of cé-]l“’lt 1661%?11 PaoXL BN, 3@%’5}@6’ Shoasigar She speed OfPaFFﬁgsoftH’\?entr on

rel ates to 2, 4 ageht hyougl clinigadliriak addregnladrymaviavoiny béwesie ofcask studuinaapid ) t hat have

been found to haweikdifiasa: d D?tIEUkE}‘B PIRYT @6k NV i taésonls,ttaﬁe(ttrbrﬁtﬁeat@vewpttemconpounds of
t he present |nv activity tO

rat
and are accdr di (gléﬁ[]g(g?”ﬁﬁekmaﬁe lr‘rletbh%réjélr C\étontc meya?p’ﬁ%nr?ﬁ lolllkafrﬂ %P\r(rlgn or ani nal
body, for exanglC@nipvesthtOSpdnuf acture of nedi caments for use in hyper

proliferative disorders such as atherosclerosis, restenosis and cancer. The

i nvention also rel aje5,%:0, Brt&i%%eeﬁeﬁ 9Jceﬁt$tqyrm%@agés%@begt sh%%go Ryrimdine

derivatives, tqQ pharnaceut ns, cont ai to their use
in the manuf actfpialst nh@a.fa@ilmt %fn@frraugfedo torrietsrféchfspt%ﬂ%@tﬁﬁef&(

anti - prol i f®r atScieeceefRECH3; 81ThiIsisithevedore exprcteitha erhiistoseifOhmas ratptéror mul a (1)
X'X2 4" 4" 3" 2'tdffnc kitfses\Will Be useful in the treatment of non-malignant diseases of excessive




R4 6721 76' R2 5 NR3 N,c) 2 6 I(I) 20 the N-oxide fornms, the pharmaceutically
acceptabl e addition salts and the stereochemcally isoneric forns thereof,

wherein z1 aW8 296Uty i ndependent |y represents NR22 : iBCTHERROSEF%r 71 and Z2
represents NH; in a nore particular enfodi nent Z1 and 22 are at positi ons 2,4

or 4,6 of the pyrimdine ring; Y represents -C3_9al kyl-; -C3_9al kenyl -

-3 _9al kynyl -; - C3_9al kyl - CO-NH optionally substitut ed vm'th am no, mono- or
di (C1-4al Kyl )a BRI ARY beorBBN Beridin Hbdad néftophy, & gonyl, WO
2006/ 061415PCT/ oné’i%%esoé Aal Kyl i flgxslag K%’? ‘?J’dsg or

Cal kyl oxycar bRAYTeRINE- ; CS_?aI kenyl - CO- N11- opt| onal |y substl tuted with

am no, nono- orItﬂa(CMgmeemf therprased ulverdioy ko, prorodeofudher kinase inhibitors

di (G Aal | cyl )arﬁgmsylhmwlhfacr&ﬁaﬂnmmhﬁsuﬂgaméamhd% sehfxi-éles Cral kyl sul fide
or Cmal kyl oxycar go \émﬁng%p% trea?mgl:%ﬁzcel%@fﬁr?twe rﬁlatedrgosop&el onal ly substituted with

ami no, mono- am no
di (Cl4al kypam nosul fonyl, C Aal kyl sul fide, Crral | cyl sul f oxi de,
Cl- 4al kyl sul fi de orﬂﬁrrmk/émlyh ey ac Do b)apytindtine delﬁ?\aedi&bﬂoegcllesexﬁbrrﬁiﬂa 5al i cyl -

G _5al kyl - NR7- | N 444 00- ;
10- Gmal | cy! - (@a gk’&y‘f"‘mdv‘%wﬁﬁ“%%“t YFet 4 @%allc 1-CO NH-Gi

3alkyl-; -C. 759% un@@_ th etpéqsw er/entloR"yKe Nllgve an antl—prohferatlve act1v1ty
G _2al kyI Niet- C@acLare Ntdotd@gm us@al ik yrlethods @itre@taieityoll thilkuGE dr ahimaNbddgTos

15 C1 2a1ky| C@(Mé—éﬂ@%iﬂh‘fmm@daﬁhlkéﬁm%ﬂ@ m@y %gﬁyératglgﬂlsorders
fict5-CO Cl_2al k

-Her s- NH- Cnal i 19 | Ei)ihﬁfzis_clleros1sdeyteno%'\ig)éu'lll\ty_!{€I ebo’[?}ﬁel%vggtm&f SO relatés to lf)ll%tce(sssecszo- Het 7-
G 3al kyl - CO Hifestisananiaxpre 0f2@%Yfﬂ@6\ﬂé§@Wﬁ%V6& t‘thl?aé@akcelﬁtﬁhlcfomBOSﬂm@S Cl_2al kyl -
CO, - CO Cl_2al kydtaininpNfRkef,and tdaheBuse in thiem2BHACAr Qe IntedicamentsfNseGhitheor

-G _2al | cylps; %S?odﬁ&i%h%?eﬁﬂ olﬁergelJe%%ctbond 0, -0-C _2alkyl-, CO
-00-C12al kyl -, "NRI' 8, - or -C _zalkyl-; represents hydrogen,

cyano, hal o, hydroxy, for rryl CI _oaI koxy-, 25hal o- phenyl - car bonyl ami no-, Hct 20

This invention concerns compounds of formula )

20
the N-oxide forms, the pharmaceutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein

Z' and Z? each independently represents NR* ; in particular Z' and Z* represents NH;
25 ina more particular embodiment Z' and Z° are at positions 2,4 or 4,6 of the pyrimidine
ring;
Y represents -Cs.galkyl-; -Csoalkenyl-; -Csalkynyl-;
-Cs7alkyl-CO-NH- optionally substituted with amino, mono- or di(C;.salkyl)amino,
aminosulfonyl, mono-or di(C,_salkyl)aminosulfonyl, C, salkylsulfide,



Cl_6al koxy- substituted with halo, Heti or CL4al kyl oxy-, or Rl represents

G .sal kyl substituted with one or where possible two or nore substituents

sel ected froWPRYMOBKS Netts or hal o; R2 represents hydrt6g@r2084)36%, hal o,

hydr oxy, hydroxycarbonyl -, 30G Aall cyl 3xycar bonyl -, Cl Aal kyl car bonyl -

ar ni nocar bonyl -, nono-or di (Cl 4al kyDam nocar bonyl -, C jC2_6al kynyl -

C3_6cycl oal kyl oxy, am nosul fonyl, nono-or di (Cmhall cyham nosul fonyl,

Cmal kyl sul ti de, I i Y al koxY-; R3
represents hydrogen? anEéXJuﬁHMieoé gﬁqls@é‘%é‘éf mélb%ﬁ(ﬁly én%b’stl tuted with one or
35nore substi tuent@ﬂ%@‘f"é’é‘%’d HT‘B’r‘i‘P’I‘i’QP’é“bS i Rt gsego; m%ﬂ?fﬂb- nono- or

di (CL. 4al kyl ) am ndiC, flkgl)yihe, aumlirfoeuifphyl, @ondpdreli(y) 4a]kyl)\ﬁllnosulf0nyl
2006/ 061415PCT/ EP Mﬁ%ﬁfﬁ@% ﬂalﬁﬁsunf@ﬂa@%? 14IMAE ngéﬂalkﬁ)f)@@é}boﬁ}‘?alnano hydr OXY,

hydr oxycar bonyl - rb ar bon , _am noéar bonyl -
mono-or di (G Aal kytya 62@%@ Xal%% Exvdtgla VAN 9/“0 %am nosul fonyl ,
mono-or di (G _i al |dt§§il4)a&<mi)msmlafnm<?§ﬂﬂf0nﬂqndm M@maﬂ@mrdeosumvmﬂl cyl sul fi de or

Cl_6al koxy-; R5 repmsymtfﬁequmg@[fomay@%ylmame oNYdhIRNYxycArBEiMmino-;
G . oal koxy-, G -sal 1 I\th@/lsg gno- 1Het21 : Chsal koxy-

substituted with h 1|5¥]!ky1|$e"1y§4‘6aupy wlé‘i‘lﬁ{a} [Oe o 0 RS 1epresents O _Galkyl
substituted with ofesadw-NRefS- %‘é%lg]’lbl il GP- I‘H’br SHENGent s sel ect ed

10f rom hydroxy, HeCt:dRylVNHICSH -6 Satkyt-BEle@D-$letly, d @g@mco@m‘lwqo Heel , Het,

e ot whr o poss) e T O MIELPLy EACT I LB aPLRROX, *"ﬁ%?éﬂtfdam .
Cmal kyl oxy-: (?2 gﬁ%?@n%ﬁygﬁéﬁi &PI[ Fk’g?lkylcéﬁggﬁ}&% szkal kyl - or

Gi Aal kyl oxyG _i al k§ihalky DFRCO-BnNH-CABC1alkyl-; -Cpzalkehdli- ¢(hde*§)@h6@ﬂt ly represent
hydr ogen, or Cnal L@aJN}pptconad:JZyu@mstHyt@dNmtﬂp3ah1¢yﬂr oXxy, am no, nono- or

di (Chnl kyl') am ne, @hglF 1l Coll;ﬁ;ltgﬁ @F%tpégm@& E(g 8éent s hydr ogen,

G _ial kyl or repres Nt~ nong- or carbonyl - optionally

substituted wth h(/:dffaB‘)‘(bNRp;ﬁIibn‘?% dQRoﬁozgﬁlé‘Wal kyl ) am ne or
ci Aal kyl oxy; R16 aﬂadCWCEﬂﬂdyll—@d@ﬁi@hG@FNHJﬁlﬁaﬂgﬂém hydrogen, Cl 4allcyl,

G Aal kyl - oxy- car bO@IYSL]k 1-Nietico- ti% TR coq{eﬂphﬁm/NHCéq@Lu( Mo-npRl7 and Rw
each i ndependently elglei{g%{?ﬁ &?Orc (a:]rﬂ(ai ééﬁt CL| al kyl - or 25R22
represents hydroge X | optiomatty betltute WI h one or where

possi bl e tw oX tTW@ém%élﬁqCﬂ?%érQ soééh@'é?tleﬁof K ralkyl-» I*«I:li/ano and phenyl; Ti
represents C _sal kyR'‘aptdlonaldyNeihsHétyt Bd* anealone-ovieCH- possialdye; t wo or nore

ﬁygfg;;ue?hfofg&zq@g&gﬂ 53505%%@36 %?}gﬁwl cot f@@@y%kylpwﬁldl nyl, methylsulfide,
30hydr o;<yphenyl ‘0@31: E‘W d. 3ro carlg% 2{@ é%&cpga?r Cy1vhin no, nono-

or di (Cmal kyl) Pémpmsents hyﬁrqgarzeydno,dxaloghbaimxm fnmwhﬂh 6¢m1, €uledyl-L1 represents
C _sal kyl ogpti onahilﬂypﬁéhlgsgdrgdﬂp@ﬁmenﬁcﬁ‘?e where possible two or nore

substituents sel e&t e 01‘3; %Fﬁtﬂﬁzﬁwlthhhoq%lé‘yor& Q}lqﬁ(gnxl{ R! mergstgl){tl sul fide, hydroxy,

thiol, cyano, thi azo nocar bony|
hydr oxycar bonyl , %aé%wp%’é‘ﬁ%‘wh Onﬁﬁf Yigere Pﬁﬁﬁble “6‘? Ordlilo(f@r\f‘ﬁ?tﬁ‘iﬂn? S%l?ﬁt‘ﬁ’o
i m dazoyl or guani difi@n hydroxy, Het'® or halo;
R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
30 C4alkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C, 4alkyl)aminocarbonyl-, C;4alkyl-, C,salkynyl-, Cs.scycloalkyloxy-,
aminosulfonyl, mono-or di(C,4alkyl)aminosulfonyl, C;.alkylsulfide,
C4alkylsulfoxide, Ci4alkylsulfide or C,.galkoxy-;
R represents hydrogen, cyano, nitro, C;4alkyl, or Ci4alkyl substituted with one or
35 more substituents selected from halo, C;4alkyloxy-, amino-, mono-or
di(C, 4alkyhamino-, Ci4alkyl-sulfonyl- or phenyl;



WO 2006/ 061415PCT/ EP2005/ 056606 5 L2 represents C _sal kyl optionally
substituted one ore where possible two or nore substituents selected from
phenyl , i ndoVQR20%{%#Ehy| | pyri di nyl, met hyl sul fi de, hy dPGIEPZQORPIEE06 cyano,
t hi azol yl, pol yhal oCral kyI - phenyl -, Cr rri kyl oxy-, hydroxyphenyl,

Cmal kyl oxyphenyl -, am nocar bonyl, hydroxycarbonyl, 5C3_6cycl oal kyI , am no,
nono- or di (Cmal kyI )-am ne-, imdazoyl or guanidino; in particular L2

represents d. %X ?Mdp&% %n]%%?ot h_‘}#éﬁg,dh};aﬁ@g&hﬁny\fnere possi ble two or nore

substituents sele nmct hyl sul fi de, hydroxy,
thiol, hydr oxyphe éﬂ’ﬁ’ &Yb frar ‘HWPF xﬁ’é%ﬁ"% vl T0R°HS, nono- or
di (C14al kyl ) -am ndr(Cma}kyk)m:mqplarbonylgGmﬂ«jl -NCy;salkypily]- 3Cj’6@]m‘1®§@h)k$-, Chsal kyl

optional Iy substi Bﬁﬁn%gﬂfa r%rﬁ) dMZ!ﬁC&aH&?ﬁa%ﬂ%sﬁlf&ﬂQ@ QLR Bigs ubst i tuent s
sel ected from phe

|nyI met hyl sul fi de-, hydroxy,
duo 1, cyand t hi gyk‘t?il]?’, ‘%lyﬁé“laé(éﬁ@%%‘i’r yI2, C1, 4al | cyl oxY-t
hydr oxyphcny |- R @ipraserag hwqugszry greapytalo, hﬁmxﬁd@m}’écﬁ]yqﬂkoxm yasadycar bony! -
C3. 6cycl oal kyl , amm@hcn[ma@aonﬂﬁmﬂb(,ﬁetzbl kyI )-am no-, imdazoyl or guanl di no;

in 15particul ar Lé rﬁcB%ﬁ%x?d@Eﬁtegwnﬁ% ecte tdl?ar“ﬁ:l‘l"ry{éﬁ slte#nre%;lgd one ore where

possi bl e two or note, s tuents se thlenyl
pyri dinyl, met hyl Suprkygubstityigijyi 8‘)@}1‘3 OF Yihe posgi ﬁh"bo OrH’S}Qi? VEHEHRS I’“‘ecte
pol yhal od _iol kyl - phefixyh hydroxy, Het' or halo; ami nocar bonyl -, hydr oxycar bonyI -

%Lg%/(:l oal I cyl 11{t6@éﬂé§ﬁ1tstm%ell @Qaquy( Fes't @iekyt)4aﬁ%§‘l rfﬂien lC ﬂ@}_’-%}/ h gu?hi di no;
i represents et erqe |n

pi perazinyl, fur aﬁ@?mmﬁ%g% éIOP?(g’ag&%q%gﬁgtFJ W&h?'gzog ;E)f’re P! EeoWID mf’rﬁ1 dazol yl,

i soxazol yl , oxadi asbsfity¢nts ssieeteifremp hydpxypgiping i Gi«plyloxtherein said Heti is

opt i onal ly subsgf Irdpt&sﬁiﬂs widiogerg @ ulkyl, Get-Coplcyl- bydrakyloaldnti-, phenyl ,

phenyl l kyl @ E%h ]2{0)%){5}1(&1& éﬂdgﬁig rﬁ)r&gﬁ}(ﬁ diBfen’ 6r((icl:g%ftqg§£ %0?@11 o- or

am no- car bonyl nts et er ot L,Pi peridinyl,
nor phol i nyl ,  pi peF‘é{’i‘i‘tHW W‘F %WI’ amigg, ypgng) or d 1% ‘S‘W‘Pe PhehHi VT oxazol yl |

i m dazol yl , isoxafolaMyloxpxadi azol yl, pyri di nyl or pyrrolidinyl wherein said
Het2 is opti On@{"ﬂépr@ééﬁt%hy&rb%eﬁcbl%lkﬁ oafypﬁ@antm dﬂall clmgngﬁﬁﬂo_@rmhﬂyyl , phenyl,

phenyl - C, Cnal kyI I | )am no- or
am no- car bonyl - %ﬁ%‘t"gogm&aqy%X%tﬁmeacqlohydﬁ)e‘ﬁg’ﬁé rfy? re%r()esent a heterocycle
sel ected fr¥dm pyr%@u@ikhl%mmez"r Syreledi nonyl , qui noI i nyl, isoquinolinyl,

decahydr oqui nolRi ‘he;nHR %amma@emﬂphﬂyoﬁprpaep@ymdgemyclmr ein said Het' and Hee are
optional Iy substi Ulag1- Yt h1Ree- @Ietlwﬁﬁ{lecagﬁ@ll-Qﬂﬁeﬁmlﬁu{ﬁm e substituents

1-¥4
e hyar oy G A R o fﬁ?ﬁ?&(ﬁ%m& el U F T paHe e Y P et o

heterocycl e sel ecphfmy]f@leh’fkﬂyr rolidinyl, 2-pyrrolidi nonyI pi perazinyl or
pi peri di nyloswhefeiepteseats Bydrggen, @Qﬁlkﬁbbﬁoﬂeﬂl@ suaeﬁ}utzaaaheﬁel&mleg%ﬁmow 056606 6

optional l'y substit r nore substltuents
sel ected from hy dr‘%)%(&%r SIUP ﬁ{%ﬁts%l%f\ﬁ@%o%&% aﬁ+&d§%69 hydr oxy- Cmal kyl -

Het 7 and Hets éaﬁﬁﬁ“ﬁs?i‘éfgﬁ H@HPW‘Vaﬁyeﬁg%‘&?ﬂonﬁO’P?é’fhé?ed’é’?%tll"e YOS BCt%d from
pyrrolidinyl, 2-pyubstithénthsalectyd frorpppmylamdqﬂyll, thgeny lppypidimiy imethlylsulfids, ei n sai d Het'

and Hee are 50pt| Q;@J),l thoul gnbtty{ag(qyl ag@g‘ag{ llyﬁg@}rlecpgg@logte tvvo or nore

substituents sele d rom

pol yhydr oxf-%o al Ecﬁ *yPheRYlg g‘ﬁgcyﬁ@(phc‘gac%mlxw eync}’é’é%)f‘ esent a
heterocycl e sel ec@e@}"ﬂ?%‘fﬁlw}ﬂﬂawm 19 i lpglkxlbqng,lpo m@zpﬂphwamdmo in

2- pyrrolidinonyl, pptigedaZ repyskenarC,Rallg optihinaly! suwdman@lld’r\eSfelvdlequb&lbadt@boHetl are

optional Iy substi bih&d sWsttltH?(rf? IthEd H@rﬁﬁ;ﬁcnpp ﬁbl “%%w Hgéﬁlﬁdewwbs“ tuents

sel ect ed from hydrox r ox roxy- Cmal kyl -
Het'' represent a Yﬂ%%/’@rggély 0 %1%% Yﬁhmﬁi g‘?/‘rlahemdp Bt peri di nyl

wher ei n said Het' hydroyplopyl Enalkylpxmbbet- anibedrbeinstl hydrsyerbomtier e possi bl e two

or nmore substituegt $ys6di8etatnd HoR- @fr&g%mylﬁﬁmﬁ&yﬁh@ﬁbm{ guahid@poxy- Cmal kyl -
Ci 4al i cyl oxyG 4al kyl ~150r pol yhydr oxy-



Het 12 represent a heterocycle selected from norpholinyl, pyrrolidinyl,

pi per azi nyl or E Ferrdrnyl wherein said Hetl12 is optronalhy substituted with
one or wher eVB3S%{'H4E t wo or nore substituents sel ect ed RGIGHREES Oy |
C3_6eyel oal kyl , hydr oxy- Cmal kyl - '-|dlkyloxyCI _aal kyl or polyhydroxy C

mal kyl -; 20Fbt" represent a heterocycle sel ected from pyrrolidinyl or

pi peridi nyl wherein sard pyrrolidinyl or piperidinyl is optronally substituted
Oyl oal Kyl -y Gt byl PO RSO Sl G B Ep RS %m%?g‘xycr%' iyt -
Het 14 represent asweveeaev%redéemé@eeaHﬁ@@hﬂﬁvwr@ww@mﬁymﬂaﬁu ideri di nyl

wherein said 25pyhydbiyditioll cyao, hiapalyl, polyhalod, sallgpbheapiald, yallsudbst,i t uted with one
or where possi bl ®h gcﬁ@xoﬁfle ma‘ﬁ&i&%ﬂcmngﬁmeelrﬁﬁ; %&&9%&@' kyl',

C3- 6cyc|oa|rcy|
pol yhydr oxy~Ci Aal P°3’°1° tamm‘¥é‘ﬁr“es%erﬁi(éMéﬁﬁif‘@PSeyg‘fk&O%léﬂr gepiipos joom
nor phol i nyl , pyr r ohitidilany¥’ reppisgres Gzsilisylloptienally pbstitatbchgre ovdielresd ppssible tvdHet is i s

optional I'y substi ted sWshﬁelﬁ@&le@tred%ﬁrpﬁe@D%ﬁbm Ehick mrath9rsu1rr@ée substituents

| ected from G | i L oxyd 4al kyl
ool %;groxryogmfﬁﬁ%%m&ﬁg 4o O%en Y it E?ngli’gg%m sibany1 SR kMY 4al kyl - or

pyrrolidinyl or pﬂ}S@H%‘V‘rW!m%é‘P@P%’Yb%gHan is optionally substituted wth
one or wherg passiphlsentd @Qalyl optisrall sibsititt U@Rtose wiekeksitle twommamal kyl

Cneycl oal kyl hyd"smﬁusar@erexﬂeafm&gﬁé £ Yagy B, kxgﬁld?@p eaglsxrﬁngroxy G Aal kyl -

Het 19 represents etero ycI e I rrolidinyl,

pi perazi nyl or pi g%‘pi”a’r HNAL spner }aﬁo %lapoqug'&& “f‘ﬂg'g l%?ﬁid g%éﬁ'llf’@yxé’ubstr tuted with
one or where posshplrexypliDyR006# BB PBEROT/ERRGISHOE6IHASxYcarhwyler nor e
substituents sel e¢tggclbdiRm ik kdsid-or GBC GENYA)-@RINKY {middyy droe ¥ymirdalnky| -

Cmal kyl oxyG,_zral kyl. o rLl@erﬁeQ%/(?sr& Xﬁqﬁ%ﬁ Aﬁ-%{ﬁ %ubmr%teltﬁon%%pe Jfl‘%%e&)o?salﬁpt Sor phol i ny! |

|ndependently rep gsent pl peri

pi perazinyl, fur aﬁymoreﬁ%sﬁt%‘}tsyﬁelec‘ﬁ B rhsry} indpll. gyeayly pyndihz ol yI 5i m dazol yl .
i soxazol yl, oxadi amdﬂygshlﬁdqeyhydchxyr,yhlobr:yaprymrydrbxythmyl nuiiyédrleCryatksi- lduehjet i g or
Hei |l is optionally, sulghit %egcaruom %%B)ercalgmé'l at}gx oloahayﬂmm onoQbKY! -

( 127 al ) am no- " or

phenyl, G _iial ky i

ani no- car bonyl - @‘Z‘%‘kgﬁ)ﬁmﬁét ﬂldﬁzﬁgﬁorrgﬁﬁe Endent | y represent s a heterocycle
sel ected fridm piepaenresemis hetrorreie pHiestadriiom pipsiridisyh zomhplinyt, pivamginyl, pyr azol yi

di oxol anyl, thi azealytyl, poesactal] didxolanyil maz@ylybxazolﬂpmwélyl isoaxaldi azol yl ,

&Y[Ld;nmylnooro% £ tggﬂy JHUEH By éi; o bailiibe gﬁjﬁrgﬁ%pﬂ& 4 substi t ut ed
G -i al kyl - oxy- Cl AgftRg{iro, 'gﬁﬁ%llf Bl R}‘ﬁéﬂr e no- car bonyl i 15Het 22
represents a het eCo&ailcfl-exys@ﬂ@kYbdnmpmndrfﬁmlkml)amycb or pymp-gktbeliyhy| , pi per azi nyl

or piperidigyl H@ﬁ%ﬁés&@eh&erbdyeeaaedteﬂf@)ﬂipmﬁinwn@ §ﬁﬂy1 gipeldzwlth one or where

possi ble two or substitu d y kyl ,
C3_6cycl oal kyl ana; X yr&zoh(l f{k otangS % lzl ?xazoqg ]Tisoxazg}yl

pol yhydr oxy- C1 4aPWIaZOIYWf2131Yb?chYF%‘Ed2W] 1t eﬁmrsrrérgﬁfermmnral}/y repieebnt a

het erocycl e sel ectvil aiinonCpylkylohyidetixpyl, 4alk30-2ptpyyly henydiCaeatigpl-, qui nol i nyl,

i soqui nol i nyl , dee reg»lmglh(ylnmmmrQgceérkgwml% oPhRRE LAY, wherei n sai d
Het 23 or Het24 (ﬁ' h%é stitu t%’_‘kt one e? \Qfgr Off tfletwo or
nore substifue e% AW Ec 8l P eﬁbHFCBS? B S & T 5 PH%E‘ myl

hydroxy- G _i al kyl 2- panolpialoglﬂywwsw}}ylﬂlsmmkwyl de@@hmdrmr@lan)é;nmpeﬂetn%oreach

i ndependent |y r epp@sﬁﬁﬁyr ahirehesio ey bt Bal aebrEndyemsimr-aahionybr,

25pyrrolidinyl, gregggsfare'twg rlﬁs@@%&hm@wr@e@ﬁmpg@x ﬁefz abahd Het26 are

optionally substrtu nom substituents

sel ected from Cl1 ararévi hy@axsgenalkgaPiapiy by g oxgkds ol kyl -
C _al kyl oxy®sl i aleKyhd Bet® poh yaygndenyly Gpresdnky heterochtle s@& ted fidml pyiﬁe]thﬁszleach

i ndependent |y rephesgRtdinPELBEREKE bSialBet@Rrdd QTR Ok Ry |



30pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said

Het 32 and Het33 are optional ly substituted with one or where possible two or
more substitY@AY6MIect ed from hydroxy, G 4alkyl, hydrd%§ﬂ@E%W&WﬁVI- or

pol yhydroxyGiiial kyl-. 35 As used in t e foregO|ng definitions and
hereinafter, - halo is generic to fluoro, chloro, brono and iodo; WD

2006/ 061415PCT/ EP2005/ 056606 8 - Cl1_2al kyl defines nethyl or ethyl Cl_3al kyl

def i nes stral ont andhohANRATENALDeSeARELEU,DN gorDaR At cals, Sefaving from

1 to 3 carbon at F the like;
Cmal kyl defines stf‘fﬁmlkyﬁltoxhﬁd%l?yérﬁ’é(ﬁféﬂy €h”&lkﬁl'§raﬁ?%¥hé(tj‘@ay Ry kéﬂ:ar bon radi cal s
havi ng 5from | Het add Hat® beh imkmisensiy cdpraast a haeroexrrplbacd framt pyrtolidieylnyl , propyl ,

butyl, 1- nethyl el ohd?no‘ﬁ?lt &xérslzng@xll l&d%ymﬁs?énh% Eilyinaangt e 11ke; -
Cl_ 5a| kyl def| nes br anch e chai n_sat ur at eﬁ@%iyge%%g{ﬂ?og radi cal s

having from’l to Sptéoﬁ? b’gosﬁ 4t ‘B?ﬁjsw‘gh‘lf‘ﬁ o wherg pgssiblg g gramor propyl ,
butyl, pentyl, 1- fooethygdolutGrhalky? hgdrdknEtdalklppopydhyd2x@Cdiakgthyl et hyl and t he
It ihke f10h C1 Gaiéet%hd Hst"’r&@nhderp@ndeﬁtm ﬁﬁ&eﬁﬁﬁé&yﬂclmﬁcmﬁoﬂ glla&rdlﬁw gﬁl Fg utesI
ereof having 6 car yl buty
an Byrtrch% ETZgTﬂ((P ﬁﬁ 2 I@TOI}@ ﬁ(i( F er L T glpen(f( lrl]{;vherél s (!lﬁe

2- met hyl pentyl rai f anched chaln
sat ur at ed hydrocaﬂ%ﬂetr&mo@a‘?@ll}ﬁﬁwtﬁ&e Wlth?fled)ﬁlwierﬁﬁos?lb 4MPeNMeEoms and i s
meant to inel ude Gibstatrkydeleand roh aydiogh€ralkeirhydouyes JAlbjlha@rmpenhydiansi- ng 7 car bon
atoms such as, fog, le 1, 2,3-dinethyl butyl, 1,2- net hyI pentyl and the

i ke; Cl_8al I cyl, def i'nes strallg(%g éﬁg% branc d chal n sa at.ed (pydrocar bon
radi cal s havi né%f rﬁﬁﬁefmﬁb HTFB SR WEIP&H& gy ﬁb@ﬂ?‘d‘lnﬁ ‘i" EYREd €1 2al kyl and
t he hi gher honol odfaé’sis optiongllyesplstifutddanifhrmge 8r wherdyomsikle brmorswchsubgitucher  exanpl e

2, 3-di net hyl hexyl se1&¢ea,f14,m GOtk INEL BYIRERL, W dro:ai T Lika-, |0, kediyloxyC3aRal Kyl defines
st rai ght anlg br ang (flyh&agwclsgkw ated hydrocarbon radi cal s havi ng from3 to 9

carbon atons pentyl, hexyl, heptyl, octyl, nonyl and

the like: - ks &@ﬂryffenbeew%%gclgf@%ffesmonaﬂﬁpfwlammh Ri HiPEAIPbetar bon
radi cal s cont ai ni pipertifireyl RBetoiulshie Hoohid optivdallyaubstigptddrvotinode bowlkremedige at oms such

as, for example Vigdrmos suggt%méuectérm eN¥ikyl, &; @wksaamyl and the |ike;
C3_9al kenyl defines, str han ch |1nhg}/ arbon radical s
cont ai ni ng one doE Jrexsy (gﬁ% %ﬁ?ﬁagvl h 05 pplghy 08(5%‘3 it’ oms such as, for
exanpl e 2- PPopélsy[ reprgsent ahet%‘tﬁb’@ﬁ?ﬁleﬁ f@mléfﬁylldlnﬂoﬂ@mf@ﬁyl whegipw@it enyl |
3- met hy1- 2- but eny pyrrodidiagxe piperiding id dpEodallik @jbstituted with one or where possible two
or more substituents selected from Ci4alkyl, Cs.scycloalkyl, hydroxy-Ci4alkyl-,
C.alkyloxyCi4alkyl or polyhydroxy-C; salkyl-;
Het'* represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
25 pyrrolidinyl or piperidinyl is optionally substituted with one or where possible two
or more substituents sclected from Cisalkyl, Csscycloalkyl, hydroxy-C,4alkyl-,
C4alkyloxyCialkyl or polyhydroxy-Cisalkyl-;
Het!’ represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidiny] wherein said Het" is optionally substituted with one or where possible
30 two or more substituents selected from C;alkyl, Cs.¢cycloalkyl,
hydroxy-Cj4alkyl-, C;4alkyloxyC, 4alkyl or polyhydroxy-Cj4alkyl-;
Het'® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'® is optionally substituted with one or where possible two or more substituents
selected from C;4alkyl, C;¢cycloalkyl, hydroxy-Cj4alkyl-, C4alkyloxyC;4alkyl
35 or polyhydroxy-Ci4alkyl-;
Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionally substituted with one or where possible



30- C2,6alicynyl defines straight and branched chain hydrocarbon radicals
containing one triple bond and having from2 to 6 carbon atonms such as, for
exanpl e, 2-pVBRYRPFI4S- butynyl, 2-butynyl, 2-pentynyl, PETHFERIOGASHHOS

3-net hyl - 2-butynyl, 3-hexynyl and t he Wike; C3_6cyc|oa|ky| isS generic to

cycl opropyl, cyclobutyl, cycl opentyl and cycl ohexyl; - Cl4al kyl oxy defi nes
strai ght or branched saturated hydrocarbon radicals such as 35net hoxy, ethoxy,

propyl oxy, butylo 1- met et h 0 and the like; WO
D 008] 0aratspe 4 ep¥ponTTE SR LSL: Rty 1’”&%:‘3‘&5‘@‘%]%?H o C?{é"ﬁ?}}iﬂt o i ncl ude

Cl. 4al kyl oxy and ®h&oRi-ghe B«thﬂ@@w@@lkdhora@lyhﬁrw@w tlHoxy, propyl oxy,
butyl oxy, 1 - nmatdsyhet iyl exch ind@pdmdniily k@piamed Oheyerancle tdietediffogy piperidinyl, _
pol yhydr oxy- Cal kﬂorﬂ@p 111955? e&ra%n?yloﬁff‘an ? %%Y;Ll Aol M esglahef ore, having

two, S5three or were [ stitu nts such as_fer exanple
trifluoromethyl . da@iﬁ lf%a%ow %J;%@B H@?Oﬁ?ﬂo B e o idieat per . he
term fonnyl ref er $let'disaptiadilcabstiofted wittnanhiao, CCH(kyD hydrovped xlky . @perabsent t he

di val ent radical fsHF€Haikysat dalkadk el ,alis1-ahbRC oM AR RS CE bon atomto
the e, R4 beari ngIau:I:;hgl | cky |et§/ }g? %heAackSO/rrpoundg'e(g(Oof l?’,or rruloa (1) and when X2
represents the di i’cal -O-NCH, said radical is attached with the
carbon atomto H%eafﬂlHetﬁEacbé‘éiﬁP%@eﬂﬂﬁéﬁmseW heteyocggle palpsted Snpainsddingf f or nul a
(. 10The heaioefhotind| Hserasyiraindny ) padzdly, didkelaafptiazddf sxardlylons and
hereinafter, are r&ﬁ@%ﬁﬁf a omlosaﬂﬁazairyl 89@@@1 B SRR WhErefn QNG eof  f or

i nstance pyrn1y| p. i'nc tri

1,2,4-triazolyl aﬁ{?t 11331"‘2?“? S&ES(S‘W?‘ 18’5&5‘8%’/%9 ??‘ﬁ‘iff\’/’ﬁ’azés‘alfylzp eWkadi azol yl ,

1, 2, 4- oxadi azol y| phényRCE:allxladiiaslloilpiy- @ndlkyl-anMORHmCaMymmmbmradl azol yl

i ncI udes 1, 2, 3-t hiagazdbyi-; 1,2, 4-thiadi azolyl, 1, 2 5-t hi adi azol y1 and 1, 3, 4-
t hi adi azol yI ; LA | inclu 20Furt er t he

het er ocycl es agy fren resenpscf he%%%%&ye%&egﬁémf& ﬁ?q}()ﬁrg’ cfy Iﬁ’efrp 4 may be
attached to the rérPﬁ’il@ébétWh@’FmtSh‘éf%l’é@H‘l“’é‘alb‘fsuP%lﬂ}ﬁﬂlVé}th(qn? Olt‘ﬁlpms@ﬁy ring
carbon or het cr oatwsv@sorappsipmisatiectedinus hydroty, @xalkpl €; scydielkyt,he het erocycl e
is imdazolyl, it h &;D@M%k}h 'dﬂﬂl@@&wualk?rdr%%f& x>§|c14a°1k;l1m dazol ylI ,

4-im dazolyl a h| azol yl,

4-thi azol y1 20 errﬁrpé%ﬁv% Ry Hped Sk @SS ied R o
1,2, 4-triazdl - 1- yP;pyrolidinpnyk fuindiny|gisgduinoliny, d@c@yﬁlra%mohsylymperazn@l g-triazol- 1
- yl and 1,3,4-tri @@&hdﬁy‘i yhereitRgia Het” ér3Hdé Roplidtiadzabithuted Withaay ob®here

2-benzot hi azol yl, mbgqﬁagmbr@%wsm EeReRERbNARRLY e erbengabl,azol y1 and

7- benzot hi azol yl F ar mac & I'tion as nentioned
her ei nabove are naftiyt Jy4EE6 TP %eortﬂ?éyh?’ 8¥ya§b“6 Yedrdy active non-toxic acid

addi tion salt fHet rendifet’e bach fireleprodqty rissof a haernybla s@léjeddrom mbpkolingl, f orm  The
latter can z%onvenbﬁmﬂdﬁlybglp&lah@raeﬂpemalﬂyl @ﬁérélﬂgala Hazstaa@ﬁetff’camp%ﬁam such

appropriate acid. é'%otgwﬁgwngorée orwhgf%go?_ﬂ rtlw%%fmoor e%(%nrRs selec‘%@?%rﬂam ¢ acids

such as hydrohali oric ﬁg , sul furic;
nitric; phosphori €eHeh @éYPlPﬂbyldb’id@@,‘}’ C@fa”@ﬂ'g‘élﬁ*? vigeiCaselolieh as, for
35exarrp| e, aceti cpolphyapagdl Galkyitydr oxyacetic, trifluoroacetic, | acti C, pyruvic,

oxalic, nmloni 8 I c, malic,
tartaric, citr fﬁé Mﬁmmg CIQOG HOB%;EES%&OB&%%G& se]g@dq}(ﬁ] mi@ﬂé)ﬁ(ﬁn(&}m c,

et hancsul f offi c, bQ?ﬁ\lgﬂ Tpéiﬂ PRl of Y5 lé‘yl Eﬂf%ﬁﬂ sé‘fq cylic,
p- anmi nosal i cyl i c, Hetiho# eptianallytshiestitutodevioneles, WHFr@OpﬂrléfrW@@emOrecal |y acceptable

addition salts assiBithéRRRcBEreh RpOMECRhRYNBARSxyI@ jalkyl- or polyhydroxy-
CMalkyl-.

35
As used in the foregoing definitions and hereinafter,

- halo is generic to fluoro, chloro, bromo and iodo;



5conprise the therapeutically active non-toxic base addition salt forns which
the conpounds of formula (1) are able to form Exanples of such base addition
salt forms aV@2'46¢f14t%anpl e, the sodium potassium cal dUBPEEFPYE6and al so
the salts with pharmaceutically accept &bl e amines such as, for exanpl e,

amoni a, al kyl at ni nes, benzat hi ne, N-nethyl - D-gl ucam ne, hydr abam ne, am no
acids, e.g. arginine, lysine. 10 Conversely said salt fornms can be converted
by treatment w_ich ﬂ&l@&ﬂé&%thﬁfoﬁetﬂﬁse or acid into the free acid or base form

The term addi t| a e als sol vat es whi ch
t he 15conpounds erfa?l?yh) ?‘F\?‘FS S“ﬁggtaagi’ qﬂg)ol%amtsﬁtémg Chtyg}z’ é ‘%lca%ah“em%bl e to form
Such sol vat es dioen T 13 oevbajmbms uetl ng e sxanglle; aletlyqttbgl, mplylmhttathdz likee. The term
stereocheni cal Ly, |a$1@mﬂ‘é’ﬂn6s Jn@fgﬂﬁana&aﬁ&ﬁdcﬁhﬁfs@tufhb@f}@ﬂ@cad&fnlrﬁkﬁéhlstﬁa%nQOSS| bl e

di fferent o] copfor.mati onal for whi ch .t co ounds of
O oy B3 uebh oty SORLORTRL 0Ral ch of IR W o8 g compounds

chemi cal desi gmethybthydR-recshesomd . Zdéimethglsthylised thetikeir e of al | possi bl e
st ereochem cal |-, afig] ¢adinbsostnaight and dtahghed sltamwmte‘dmynwpar&mnaﬁlcrdsmungs cont ai ni ng

all diast S 1%%3”%5195%'8@@1%99! r ega%E S IdfhlS ?t}?){lhﬁr*&@ %%ﬁ) d;H;‘?lb cul ar

structure. er eoc formula (1)

both in pure f@?eﬁhy&my r?%‘HWF@%YIHF"BYW ?ﬂm@é{b’ﬁﬂﬂf ‘H’ért ks 25i ntended to be
enbraced wiiphi nG kybisopentdd inclde Grselbelend thabigherihomologeghersp! e donpounds  of

formula (1) mMay,8bSQo@Xdush as for EDGiple He%l!tloﬁ%ieﬁl foBy 18- meatGRndy PIndBLeal t hough not
explicitly indi. ated in the above fornula are |ntended to bé included within

the scope of t present invention. 30 The N-oxide fornms of the conpounds of
formula (1) areSmeHut ecIBesc,SérﬁlﬁPtla§@b’taﬂ%‘eCl@B‘ﬁﬁ’ﬁGﬁF&@Y@PcaFlﬁﬂnﬁiﬂw&IS(hWn%ere| n one
or several nitmEgENoTtcaldn &b@s axiiginZadtotiteids €, silcyCaldltechidhephdnttBogudd A fir st

group of ComPOYNASALE, %9&@11&9&99%99%0@ gﬂypﬁgdﬁe}@%ﬁpqi%one or more of

the foll ow ng restrlctlons a epresent
2006/ 061415PCTPEDY P8y 756 656! Y represents -Challcyl-; -C39al kenyl -
- C hi tal kyl - CO- ﬂlrjgall@p@quﬁaﬁtrlmgh@%@tamthe@ @alwwwémhecarbmm@cabﬁlavmg

dIC(1 g:u | ﬁ' : cyHamﬁegl 106 8Chrh m{l@ﬁf@m@nﬁég@Mde@,a1kymﬂahérﬁ er R sChsal kyl -

- al ky t

Clealky1l- O to! Og?f‘vmg% A Efan?gﬁ?? eﬁ‘y@eﬁl %‘F‘E | -

CO- Chéal kyl20: Ianeyineptyl, NP#@E)IIE?’L NH- -Cl . eal kyI CO NH L3-CO-; -CO NH- C- 00-;
G _2al kyl - CO- NRDQaG] Sfilbsyslraigbt-and bl@lch@did:ﬂayll saﬂhlﬁ'ted@klﬁe&oﬁﬂlrb@]ﬂsiha\l’lkg/l - to

“NRL7- CO- Chal | ¢ v Chasial | - CONH
- Ch5al kyl - Ng43 L’%E'g Caﬁwﬁﬁ%@ﬁ? Imﬂéob b H%QH%%(% N %Ji’%@?i"‘g’?f e

c _al kyl - NH cOt8dE:32- 00- or Chal kyl - COHet 33-CO-NH; X represents a di rect
bond, 0, -0-Ch2&bejkenyl defes st@gght @déaankwnhalmdecarbmaew@eatam;g ane - CO-NR17-,
- Het 43-, H@1230@mn3¥ﬂ¢havm@frl\ﬁ132:t§:&|'carﬁdin atéaeatikagl for exhﬁlii%vh@paesents a direct

"o o - rogfa P e ) ‘?ﬁtﬁeeﬁ%eéykhmmé? _Cheal kyl i Rl ropresent s
hydrogen, hal o; Cemiand dsines Stﬁe%ht?@d anghed chaip bdlsspiboryagisy! kﬁfﬂﬁlmlfgﬁp&gt ituted with
hal o, Hal or Cdballddyoindxndhavieg foeprie§emben diyna sogess, fohedamplr2-iypend)3d¢; 20R3
represents hyd'BQtQ@)ﬁ',Q—lSﬂt&lE'Q 2. BEntén 8B Dentenyl, 3-methyl-2-butenyl, 3-hexenyl and the like;
30 - C,ealkynyl defines straight and branched chain hydrocarbon radicals containing one
triple bond and having from 2 to 6 carbon atoms such as, for example, 2-propynyl, 3-
butynyl, 2-butynyl, 2-pentynyl, 3-pentynyl, 3-methyl-2-butynyl, 3-hexynyl and the like;
- Cy¢cycloalkyl is generic to cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl;
- C4alkyloxy defines straight or branched saturated hydrocarbon radicals such as
35  methoxy, ethoxy, propyloxy, butyloxy, 1-methylethyloxy, 2-methylpropyloxy and the
like;



R4 represents hydrogen or hal o; represents hydrogen, halo, Chal koxy- Het 21 or
R5 represents Ch6al koxy- substituted with halo, Het2 or Chal kyl oxy-; R6
represents hY8PYYENH4IE5R7 represents hydrogen, Chal ky], F&A/EB 01’996@6al kyl-: in
particular R7 represents hydrogen or Het 13-Cl R8 and R9 each |ndepedently
represents hydrogen or Chiallcyl optionally substituted with phenyl,

nmet hyl sul fi de, hydroxy, thiol, am no, nono- or di (G al kyl)-am noor 30R1, R12

and R13 each in |1
substituted w t?%ﬁ%@&gﬂg r}{eaB%B rﬁ&‘%Fbﬂﬁgkﬁgﬁt%h@gn STK%J) (rgé(;%ueﬁ%aoryChal kyl ;
Ri 6 and R18 ea@r?thomé mgww X)ﬁéwléévédfm% Dokt 2-oRhy gﬂpyoxyandthe

d _al kyl - oxy- cdikgonyl - , Heti, Heti7-Cmalkyl- or phenyl Chi al kyl -; 35R17 and

R19 each i ndepew@%& rgggﬂgg%?enémd& 9@%11( ARkl herblBbkhe, ﬂai%gﬁv&Mal kyl - or

phenyl - al kyl 5PCT/ E [ 05 12 ese C _sal kyl
ot onal |y SubdEi UG BRI PENEPE B AR LA b )
sel ected from phenyl, thienyl, pyridinyl, nmethylsulfide, hydroxy, thi oI

thiazolyl, cyamg ,usehlyiﬁl ﬂl@X(}’r@Qﬂ{@dcﬁnlﬁ@is)éh@h@éﬁleZﬁf kg ltcrinlt eyl refcr@ﬁﬁ'rildi(}ad oxyphenyl -
am nocar bonyl , &8, ﬁh’cbﬁﬁldjy'v%ex?ﬁ' Péﬁres lev%nt?gi'lc@pcf‘ﬁ' ﬁlﬂ )salunls

i mdazoyl; in particular repre tiona S ut ed one
ore where possil%“éc@wltbfher%rp%“ @%é‘t the Bellﬁ4 ?eaél% %VGP%BOIFW&#'F})&W%WUH pyridi nyl,

met hyl sul fiide, ohfpeindx () artdhiteh X* tdpreaahtd tird divatgnandical PO beddsalical is

pol yhal oc4al kyLgRh&nvii th&adbddlakord m%ntleﬁweamgagmwﬁl@regmme,coﬁ;ﬁo&ay&é oal l cyl,
am no, nono- or_di Ggﬁal kyl)-am ne-, or imdazoyl; toLZ2 represents C _8al kyl
optionally subdyT¥ d one ore where possible two or nore substituents

sel ected from phenyl, thienyl, pyridinyl, nethylsulfide, hydroxy, thiol,

t hi azol yl, cyano, Thﬁ;berﬁr@%vbhéﬁmntlomﬁ‘llyﬁﬁlaw defingjans Em’émﬁlnafter@re gty | oxy- ,
Cral kyl OXyplQenY(l 1nelu@crgll%%l@i‘§6}¥4nc f&%xssﬁé)/&%Q@lllstalnee Yo 3Pals IR des OF-

di (G al kyO-ami ne-, dazoyl ; particular L2 represents Cl sal kyl

optionally 15s@pstlylf iﬁ‘?@ﬂylé‘ﬁé‘désr]éz ﬁﬂé‘lz%lylpa@géﬁkﬁ‘rt@azto% ogpdigrplybingludest i t uent s

sel ected from @@@Madlaidimel%{l oxa@ﬁ%(h}’l' §Q|f5fokﬂﬂazolbyﬂlﬂqg)ﬁroy@ﬁlamo' or
di (Ck4al kyl)-am.no-; 13 represent optionally substituted one ore

where possi bl e Hiakrzp! ingpdes 4 Jshe lﬁﬁf’llﬁtsl %‘éﬁ’é’é’taé‘ﬂylf bomtiriazglv! anddidshy | |

pyridinyl, met hyddubli; f@anhydnas bl andii gzaky| , cyano, hydroxyphenyl
pol yhal oC, 4al kyl - phenyl -, 200G zal kyl oxyphenyl -, ami nocar bonyl ,

C3_6cycl oal2Ry| Furtirer.nier, hetepregelesas mgitfo@gdial thecapdye defiiitiens andher¢imdfdamaybe, i n
particular L3 E@&h&&@ﬂie&er@m&ﬁ&ﬂ"tﬂd mO&Béul TR rinyila 3D B bigh lelﬁ}eﬁingclﬁﬂ)oﬁ%ﬁ wher e

pOSSI bl e two Oﬁxet%gtgm%y 3}%‘%‘% nlt(g%s %(Flj C?%I}l]g% \Jhlét?) me B%gja%ycie 1? 1¥r{ Jlazo y]t’

met hyl sul fi de-
ami nocar bony! - ‘ﬁ%) Vi %da%fl’y(léﬂ&é‘ialz@i]]@ éfﬁ’id?ﬂ?y C’@“%%ﬁl%&%‘f“daz{oh’ﬂ azol yl or

thienyl; 25Het whernnhshlah@l}eauhayl rdeprrddm-thyazolglpné S-endzotyh o itiisny |  or

glyzl f'} ny: ) »9?%%51 lsﬁlniiyb'@ﬁ 24Qﬁazu ﬁ&&@ﬁ%&@g gpﬁbhxna%bﬁ?r i yuad. ¥l th am no,
allryl, phenyl, n 0? 5 or

di (Cl4al kyl ) ani A iéﬂ'd lhﬁm‘? ﬁlﬁ‘z f o‘?ﬁ%% iti8 b"ﬂz" ?%"?ly&d bge}ﬂ’en 225k Yoach

i ndependent | y peppiaigesyl, ?rbmaﬁbllambﬂw -b R 1yd pesl W-@@Z%laéﬁﬁ?l}ilndependent |y

represent a heterocycle selected frompyrrolidinyl, 2-pyrrolidinonyl,

qui nolinyl, i S%ﬂgmglgacﬁgic%lﬁ%ge@ﬂm B0 Menu&fe@ﬁ%aﬁab@}gé arfhedll RV A1 Y|

wher ei n sald i ona
possi bl e t\i8 of°HRSHE theyReFapRYICHpY %‘(W“é‘ﬁg 1t1%‘h§5‘§tf‘?rfnéé’ﬁtc§ the

compounds of formula (I) are able to form. The latter can conveniently be obtained by
treating the base form with such appropriate acid. Appropriate acids comprise, for
example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic
acid; sulfuric; nitric; phosphoric and the like acids; or organic acids such as, for

35  example, acetic, propanoic, hydroxyacetic, trifluoroacetic, lactic, pyruvic, oxalic,
malonic, succinic (i.c. butane-dioic acid), maleic, fumaric, malic, tartaric, citric,



Hee and Het6 each independently represent a heterocycle selected from
pyrrolldlnyl 352-pyrrolidinonyl, piperazinyl or piperidin wherein said Het'
and Het' are¥ 8&@%8&%F1y substituted with one or where pd@gﬁﬁpgm@ﬁﬂwor nor e
hydr oxy substituents; WO 2006/ 061415PCT/ EP2005/ 056606 13 Het 7 and Het 8 each

i ndependently represent a heterocycle selected from pyrrolidinyl,
2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het7 and Hee are

optional ly subst ] hydr oxy
subst i tuent o: SILpEegihnth bRl A %’ﬁ%%uﬁ&ﬁf%3&?%1%3%&&25%& er ocyel e
sel ect ed fron1ﬁ§WV%1PﬂFﬁV¥dw Ny PRAjG andgbedike agidy 1 | 2- pyrrol i di nonyl ,

pi perazi nyl or piperidinyl wherein said Het9 and Heti are optionally

substituted w tﬁle m%n&reutw@ﬁgr ﬁ:c&@a%fc‘ AliGiof ¥ é)srmé?iﬂfn%dh%gfn%e e nfchd}ad Kyl
substituents rocycl.e sel ect ed lidinyl or

rese
pi peri di nyl S\Ahé?fé?rﬁeggﬂbempfb“ ?CEW? ROngHe Barsi%l?qedipoglﬁ%{o ‘% th one or where
possi bl e two omommn@¢gd@§mmbdbﬁﬁsmbé¢émmé@mﬁmbﬁvﬁmdidemﬁ@@ﬂ@@¥b@@alkyI,
hydr oxy- Cnal ky|are; foQ@thyel faxyéatalh,lpydassafm pﬂ&lmhmfs%ua@sr&lelsad{smmet 2 represent a

het I | e
o per i nyl wnararic et VL IRR BN R B BOLA A BLESLRERIE, 70, e e

possi bl e 15tmnbﬁﬂmﬁﬁﬁév§ﬁﬁ%kpﬁﬂﬁﬁ?§eé@@é@@@@ MRBAPCHRE By SIS bsEgc| oal kyl |

hydr oxy- Cmabkyl -, GCiall cyl oxyCl al kyl or pol yhydroxy-Cmallcyl-; Het13
represent a hetc%h@&ééBJ s%d%@lk Eh€nTok SFRVEYd b9 e line¥ wifdfan RpRETHaLitB¥ or Wher ei n sai d
pyrrolidinyl or | erltl“{i}18 g are o tlonally substituted with one or where
possi bl e two o the fi5e T4ﬂ3ﬁ§ S8l ected fromC al kyl, C3_6cycloal kyl,

20hydr oxy- Cmal kyl -, Cmal kyl oxyGi al | cyl or ponhydroxy-C]aIkyI-; Heti.'

repr eisegt a het’mé a6y eld@ticaheed @ ﬁerralﬁabpo;eramlcbxﬂpﬂisyd th® §ol it ShicH ity | \Ahvﬁr ein said
pyrroli i nyl t ere

possi bl e two 15 0%%&8@ (Q'If(mqulaa(geas QRf bﬁotﬂé‘iaityth?r%rsér %E)dffﬁ% (gl %eyc oaI Kyl ,

hydr oxy- ChalkyﬁﬂeﬂﬁﬁﬁﬁwyF %y@P%Fk?PfﬁﬁaHB@9H§Hroxy Chalkyl ; 25Bet" represents
a heterocycle selected from nmorpholinyl, pyrrolidinyl, piperazinyl or

pi peridinyl whetgiefn §t@1'e9chki§fchl§r 1h(§né?iatfd>rﬁl|§§4 &syd ﬁéﬂ@%ef&rél&e?ﬂes%é s@hle or where

possible two o stituents cl kyl ,

hydr oxy- Cnalkyﬁﬁemﬁﬁgpwzcasw as“)in?gmma g%%go%fm?§%1?¥n¥gt 8 represent
a heterocycPe suyeesey P%ﬁﬁﬁ?ﬁ@ﬁﬂpﬁmﬁvﬁObmmﬁﬁﬁbﬂﬁﬁ ﬂvwﬂﬂﬁﬁﬁéﬁwf§ald 30 net 16
is optionally sofysuhdsidesdesvhd iixomeofal] padsbicstepsisniitally bvdcodformmiveallyubst | t uent s

selected from %ﬁb@%om%léﬁmr&aéom&mﬁwq{aae%ng;@%m lomers»mow' oxy Cmal kyl or

pol yhydr oxy- Cnal esen et er cle selec om
Pt oL T ol - pgPHGTEBoR Y o BRERUT AGIEtEs i BTt aa st et/ i s
optional ly s ubsitei compagdsifformy I)daothmemefq@m’smtﬁkl@v@svw@hmchn@prear@ubst| tuents
sel ected from Gidlikdto be GBbaeyeYina] theydcopd iy the@regerinvamioky | oxyCrmal kyl or

pol yhydroxy-Ct 4al kyl -; Het" and Heel each independently represent norpholinyl

or Pyridinyl; <. 20R0LAGAARRELAH gﬁg%ﬁaﬁ&ﬁﬁ?let%&%g& fiseslg piperazinyl

optionally substltuted dr ox each
i ndependent | y (P akhoHgh ﬁ§F¥ F@I adeE:%?WHﬁ SEHEF imSPeedsP b per i di ny!l
wherei n sai d HatcRdedwithie ttiz4cdps obthe poseat ihyenSerbst i tuted with one or where
possi bl e tw@ or nore substituents sel ected fron1hydroxy, Het 22- ear bonyl - or

5C34al kyl'; iﬁ? g nd d]; lﬁ(%tng' g’? ea gorrllilﬂogrgae pf{%rmu ) {I are gia.n? ecr(l)gnprellser{heotsg rocycle

sel ected fron1 rro
compounds of formula (I) wherein one or several nltrogen atoms are oxidized to the

so-called N-oxide.

35 A first group of compounds are those compounds of formula (I) wherein one or more
of the following restrictions apply;
7! and Z* represents NH;



| OAnot her group of conpounds according to the present invention consists of
t hose conpounds of formula (1) wherein one or nore of the follow ng
restrictionsWaBMNPCHL and Z2 represents NH; Y represent®CTRERGETRYS] -

- C3_9al kenyl -, -C3.2allkyl-CO-NR- optidhally substituted with amno, mono- or
di (G _ol kyl )am no or Cl 4al kyl oxycar bonyl am no-, 15 - C4. 6al kyl - CO- NH-,
-Cl. 3allcyl- NH CS- Het 4-, -Hee- CH2- CO NH 4. 3al kyI -G . 2al kyl - 00-, C

o N R - T A D SRR B S C

5al kyl - Cf t NI 4- C, 3aminp| m@O- RHI( CM@WIE@FWCNRMLOW@PH)@@W% - NH-,
- CO- NH CRI 4R15- 00-¢, Saklgtcﬁy@éﬂg&, ,C,gﬁlkylmlét@ sak1CL. 3al kyl - CO NH- ;X

represents a direc . - -, NR16

28 00. NRL2- - - Hot 35" b“‘%ﬂ%’t 50 € %“5(1 (b % i) 28 Ika/ :

represents & di r ect - BEHNHES-HY=cE) ?éhykw COdy - Ce@kydjozg?tkﬁ i\IR' s,

-NR18-C 2al kyl - | -H@HCNRCO-NHiGR 54 ; -G Higky 245051 C2 sl CO; C r=s 8l CH or

C% i25l;11ky1- Elt rte@r SRENG d@yhglr]qgenclz RY10c05H- @’a&&st(yoquBgtoéoor R4 rep{ esents
al koxy- substi presents

hydr ogen or hal o; '?%]E?”\g%é gg @Hhé/_égr ogéaﬂkygm%fkéi Pﬂiyg\)n%l 43\% clscgpr esents

hydr ogen or hal o; %alkﬂpﬁ(é%ntgl salldr e riC 1oty OVR ' CCHp &OKSHC salldt 21 or 25

represents fgl. 6al kOxY-cuhakiytNHEBatiddChalkgl-; Healgl-cOINA-a, kbexy-NH35R6

represents hydroge i 0 . .1 gyd al kyl-; in
particul ar Re repf&s én lﬁi) fege(glﬁalé:m%f ggelpsc hf'{ﬁ I%{ Nb\g ﬁ%%@%%%%SPC
T/ EP2005/ 056606 151-#8y %de Hep ath- Pridepey N%%ents hydr ogen or
Ci Aal kyl opti orfélrépyesantbsirectiiond, Qu- Omlphbﬂyl?p m i@lzaék}ﬂtNHég hydr oxy, thiol,
?m no, hm)ng' or dLIfllgﬂéﬁ L4 Yl)C(ﬁNRWOOHetF3m Fi&@QMkalkﬂ lQa NBER- éﬂl@l 2a1kéy§, bst i t ut ed

c each independen re y r 0 XYl opLanal I'y Ssubstitute
wth hydrox§ aﬂl‘/rf% g (5] gpcfgagﬂnf gop éar]ik? &kd 4al i cyl; R14 and
R15 each i ndcpederh”i(y eafH‘fy se‘ﬁ@é‘mﬂydﬁ?geﬁﬂﬁ Néwlkyp NopstH-on b kglkdubst i t ut ed
with mono- or @ (é&irdaitkyldjogayingio; G sRkéyanidt’RirR' egedtcdtndependent Iy represent

hydrogen, G al kyl ¢ &%ISM 1tu%3@1ﬁ%519q@é{ or 0. AM6hckG., Het17-Cislicyl- or
phenyl - C, 4al kyl_-, I ndependent Iy ' épresent hydrogen, Cl4alkyl,

Het", Het'5- cﬁalfﬂﬁsem%‘?y %‘h 1‘065 ydroxy;

20 R’ represents hydrogen, nitro or cyano;

R* represents hydrogen or halo;

R’ represents hydrogen, halo, Ci_salkoxy-, Het*! or R represents
C1.¢alkoxy- substituted with halo, Het? or Cialkyloxy-;

R® represents hydrogen;

25 R’ represents hydrogen, Cy4alkyl, or Het"-C)alkyl-; in particular R’ represents
hydrogen or Het'’-Cy alkyl-;

R® and R® each indepedently represents hydrogen or Cy4alkyl optionally substituted
with phenyl, methylsulfide, hydroxy, thiol, amino, mono- or di(C;4alkyl)-amino-
or imidazoyl;

30 R'®, R'and R" each independently represent hydrogen or C)4alkyl optionally
substituted with hydroxy or C;salkyloxy;

R!! represents hydrogen, or Cy4alkyl;

R'® and R'® each independently represent hydrogen, C;4alkyl,
C1alkyl-oxy-carbonyl- , Het'®, Het'’-Cy 4alkyl- or phenyl-C;4alkyl-;

35 R!7 and R" each independently represent hydrogen, Cj4alkyl, Het'*, Het'>-C,4alkyl- or
phenyl-C; salkyl-;



le and 1221 each indepedcntly represents hydrogen or G _ial kyl optionally
substituted with mono- or di(Cl4allcyl)-amno-; 15Betl and Hct" each

i ndependent | YOr2&150%eK'%ht ol phol i nyl pyridinyl, wherein S&TEPRUSISGEH Het * are
optional Iy substituted with amno, Cl48 kyl, hydroxy-G ol kyl-, phenyl,
phenyl - Cl4al kyl -, Cl 4al kyl - oxy- G Aal kyl - nmono- or di (G sl kyl)am noor

am no- car bonyl ;in parti cular Het' and Het" each independently represent
nmor phol i nyl ; hlet ) cHe nt | rese a het erocycl e
sel ected from pyr?pr seg &ygop%ona gﬁ%gtﬁlqtg@one ofe ch?c %cismgllc two or H(I)OdUI nol i nyl ,

decahydr oqui nol i nyubstlwplﬁ@wé?ﬂeﬁﬁpm@hem ﬁéff%mwm Tyl f@auhddrﬂéﬁe thiold Het 4 are
optional |y substi tthiizt/1wyids, DdexgphelgiotyhploS SialiyepHeld-, QY safi@logy-Hy dr oxy
substituents; Het FC d;@{)t@n a%ﬁlﬂo@éilﬁ’o%?ﬂ@?&g& alllgﬁ%%e%nda 0Fet er ocycl e

sel ected from pyrro or. p| peri di nyl

; efazin
wherein said Het5 é(ﬁd“aﬁ&@méﬂﬁe % i‘N’aré‘&‘H tli t“g’f%ﬁ‘tﬁf\?*tﬂ Brreigryner e

possi bl e two or nonetituied wryors whert p@sa@h:ttwo oHege avbdtitiods sskcthd frord epamlent | y
represent ? het er QeN@Ghy rﬁ&ﬁﬁﬁlfﬁl@ HytRRy, A6 @kak6tyiN¥ano, Aydr ﬁé?llyl di nolnlyl

pi perazinyl or pip n ally
substituted with gﬁlré’ha (91 Vih%engll Clﬁ’fﬁ(%f)% d"%ﬂn‘tg)io’é"pﬁenﬁf amlnsg%ogyl’t uents; Het"
and Heti each |nd@péﬁé]éﬁbﬂyﬁnrﬂé‘bﬂ@g‘ér%dléclh@#ﬁ? 6@9161aé“§é43é‘?;‘/t=ed from
pyrrolidinylo, 2-pypidsalti digpiepydptiorailpaibaizitaybnedte Whepepdsdbiaybo ovaeiei N sai d Het "

mor e hydr oxy 35sube] o et R RSy, WGt Wdt‘%é?%? R PR Fom ™
pyrrolidinyl or pllﬂi”eztoi AN %@F@hﬁnyifﬂog'i% oﬁa‘iaﬁ‘if %%ibstituted with
one or where possithhakyloxgpleny nemaosabyayl, Cuc@m@lky‘k\@@@o&bmﬁmﬂwPC

T/ EP2005/ 056606 1G; @Qaﬁ?l‘)—@ﬂuﬁer OfnfidAay1Ki partiGaar 68 YepleRah Ky lsalk ga lkyl oFtlonally
hydr oxy- CE41%| | CylquStltI !eﬂ ond orXLVR%{X%&s‘sL%‘feW OI'OI{:I(?I'Q S’Jb}{ﬂé{é?ﬁs sel%(fte dt?om %Jl){en\()i, pHet 12

represent a‘hete erazi nyl
or piperidinyl étr@yhn@ﬁwaulﬂé@mdrp@, Brﬁ’fl‘?l’@n%ﬁql -ealley taifft"EPred with one or where
possi bl e 5two ar reppssentsOsikyltopantaly sbbtewtecheforcome mosdityit twoia noey el oal kyl ,

epr esant a het E?'S“bsm@e‘f*@eme? Ryfrprcal ““ény"([;ymyy s RiCH by o, L 13
pyrrolidinyl or plokb%ﬁol EI R4S F@XW?YJ?WQM‘@O ‘dg%{’] pthﬁ?yide &Pﬁb@he or where
possi bl e tw® or mbnelkipszplicnyle anmogshanyk eekcroeskybrmingainfget or C3_6cycl oal | cyl

10hydr oxy- Cl4al kyldi(¢; lifiHattipeqxyiclidiab Kyih paticupo Ly k@&@m@wlgm lokttnally Her m

represent a heter I mhereln sai d
pyfrol Ldinyl of p?g&eéfr}élu%d%f?% &ELAGe 6s98?ezf r%dr Ed%k(ttué?l{s 591e&&{]ﬁoq{1gl¥ e

possi bl e two or nBW@‘%H’%‘i”iWW&WFSC@E‘Pé’ ‘8?@( ?I%Y K§ralkEeX¥6eycl oal kyl |
hydr oxy- G 4al kyl - am@iodabdayl-.axopCi erali(Kylalkyh)- apmioy@dycok%ymmzmw or;thidgitykiet 15
represents g hq{eeraﬁ@metlz eacﬁ%l ey Eé@f&a@ﬁ]ﬁ&ﬁénn@wr pyﬂa{ﬁﬁqbﬂee&mééid, pi per azi nyl
or pl per i di nyl %fe I nﬂsazflre oalongllsy subﬁqputt‘% %an}{nos h‘i{(HYCEO qne or where

possi bl e two or nore °sub dfrom Vel oal kyl |

hydr oxy- G 4al kyl - ph@ahplvswlo%ywa|Q<gﬂ1kYérPX>p%149ky‘er9 @W&Pk@al@)mlm 16
represent a heter@ﬁmh@caﬁ&h@bimtﬂaﬁwm}m}rand)HetEjeaayind@p“encﬁﬁnﬂﬁfepﬂsdnyl wherein said
20 Heti6 is optlo% u%}.}lbst|tuted wi th one or where possible two or nore

substituents s e,ct cl oa dr oxy-.Cl4al kyl -
d al kyl oxyd®sal thang]H‘gaﬁﬁ”B%?ﬂ eﬂﬁfﬁ?{?]?etyr?%’fl’e Seli\}'/éeﬂrﬁé%wgy% et erocycl e
sel ected from nor thmlmonylpylrm@lln}’ldlswi il slegaiydroguinognylpiigseazingl oyl wher ei n

said Het'" is opt @&achlhw whbemtshitl Ule€ Andviéthar® 1oﬁﬂlyV§hl§SE1ﬂ1tdaQﬁt$ﬂobé& 25two or nore

substituents sel ec fr 4alkyl | hydroxy- G 4al kyl -
Gi 4al kyl oxyGi 4al “ithere OSS%W&é o %hy(&% Ql i Qa%%-?e?'l SubSt&uiﬂesél each i dcpcndent |y

represent nor pH&t i Helg pacng}dpgﬁnﬁ@ﬂy Tegresqpt é%‘l&‘égo‘é’ﬁ]ﬁ seleteddpmyEnRlidigdpendent | y
represent pasrrol i dipyiblidimbagiapipetnzmylbroperidipg1 vaterein said Het® and Het® are

optionally substituted with one or where possible two or more hydroxy
substituents;



pi peridinyl wherein said Het23 or Hetu is optionally substituted vvith one or
wher e 30possible two or nore substituents sel ected from dr oxy or .tallcyl.
A further gr¥0p"8#%%¢bhpounds according to the present im ﬁtPFQSPP(O%%[I’?Sl sts of

t hose conpounds of forrmula (I) wherein—one or nore of the follow ng
restrictions apply; Z' and Z2 represents NH, 35Y represents -Cnal kyl -

- C34al kenyl -, -G _5al kyl - NR6- C1. 5al kyl -, -Cl1_6al kyl -NH00-, -C

2006 Béf%&é—?ﬁ%@%ﬁ%@fbﬁ%éa%ﬁ%%ﬁ*ﬁm% BB sl PESHS o Ly
Q' 2al kyl - NRL1- CRoyrpkdispngtopiperzipy! eyplpeﬂd%m%ﬁr%wal to@ 20O, or

5- Cl13al kyl - CO Het 33&(@611)?\Hb$t1tl)(hd witiporese where possibleed ofxoerd hyddoxy- 0- Gi 2al kyl -,
-CO- NR17-, Het 23- CAZ {.- or C 2alicyl; X' represents a direct bond, O,

- 0- CA2al kyI 0 NR19-, Kk represe hydr ogen,
hai 0, C Asalkyl d%@ cﬁ%'éf}e 195@8%?“@%5%@%%aheéeaﬂcwlf iskid BB G Ay oy R
represents hydr og@m@yl irglidnyl Rapyrepdiaewhripcrigidy oy eincristingg yherein SRA HeBpr esent s
hydrogen or hal o; aAbRE ragupas@Iy subsitdic@ g@h ondidbere GoS M Kib @X dore0r  CAGal Kyl oxy-

substituted with I . repr esents hydrogen; R2 represents
hydrogen; R11 rep ?gééréﬁp&(ﬁ@@m}gﬁ&g‘%{mcmm tc 20R15 reE)r esents hydrogen; Ru"

and RH represeniet hVﬁﬁ&‘@‘éﬁhet@ﬂ‘é’ﬂeé?)?“%irfr%ﬁw}/@lﬂé* piggridiny! whereig sd RI 9 r epr esent
hydrogen; ol r epites e bptidGhllysmbdtipltedopitl @nat Wierspdssible twid etnost fubstimatsor  wher e

possi bl e two or ”Qél@cteﬁ%@ L HRDIL & 6&?&1&%&%&6@@1@1@@/ olmﬁmpbmlﬂyl de, cyan,
pol yhal oGl | cyl - pyridinyl; nono-

yl oxy,
di (Cmal kyl) - am no P) y‘t%%“’é%(jéﬁol%‘é{ kyl L2 represents CAsal kyI optionally
substitut ed wi tHet'Orspregant Wr@c}’pb§§?%qdefrm0@h01ﬁﬂs eyreolidioyl pipeprinyl gel ect ed from

phenyl, nethyl sul bipeedinyg yasreinpail yiedt ©CpmdnhiGydubgiranlith one Grhdsy Posyible pyr i di nyl ,
mono- or di 1(5CrTB.| kwvc} 5&5&9 Ql"bstgﬁeng%elgaé(cpfr&ﬁbk}éhdl, Cs.scycloalkyl,
hydroxy-C,4alkyl-, Ci4alkyloxyCiaalkyl or polyhydroxy-C,4alkyl-;

Het"* represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperidinyl are optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cscycloalkyl,

20 hydroxy-Cj4alkyl-, Ci4alkyloxyC,4alkyl or polyhydroxy-C;4alkyl-;

Het'* represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperidinyl are optionally substituted with one or where possible
two or more substituents selected from Cjualkyl, Cs.scycloalkyl,
hydroxy-Cj4alkyl-, C4alkyloxyCiualkyl or polyhydroxy-Cj4alkyl-;

25  Het" represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het" is optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, C; ¢cycloalkyl,
hydroxy-Ci4alkyl-, C;4alkyloxyC,.salkyl or polyhydroxy-C4alkyl-;

Het'® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

30 Het'® is optionally substituted with one or where possible two or more substituents
selected from C;4alkyl, Cy¢cycloalkyl, hydroxy-Cj4alkyl-, C;4alkyloxyCi4alkyl
or polyhydroxy-C4alkyl-;

Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionally substituted with one or where possible

35 two or more substituents selected from C;4alkyl, Cs4cycloalkyl,
hydroxy-Cj4alkyl-, CisalkyloxyCisalkyl or polyhydroxy-C;.salkyl-;

Het™ and Het*' each independently represent morpholinyl or pyridinyl;



L3 represents CAsal kyt optionally substituted with one or where possible two
or nore 30substituents selected from phenyl, nethylsulfide, cyano,

pol yhal oG AaYR¥M™HNERy| - | Cmal kyl oxy, _pyridinyl, nono- F&AEERPOEAKFIY0- ami no-
or C3_6eyel oal kyl; Het' represents norpholinyl, oxazolyl, isoxazolyl, or
pi perazinyl; in particular Heti represents norpholinyl or piperazinyl; nore in

particul ar Het' represents norpholinyl; 35Het" represents norpholinyl,

oxazol yl, isox i i ol e r . resents

nmor phol i nyl or E@%}egrp gﬁ%%}fﬁ ée?a%%l?@%%#mrl}grsﬁsgﬁ{eghﬁﬁielc?wlﬂjg%rrhgérgg%s nmor phol i nyl ;
VO 2006/ 061415P6t] Eid0s robénispdst pswrea) puediding, dsabiaarnginyl ¢ per azi nyl |
pi peridinyl or pypipelidigil mybreinisaid plar't ordiet’als opldn3lly @ipstsenysh icpewagt nyl |,

pi peridinyl or pyniQhiedih¥ mokehifitiGR! RREBE RoM R RPQ) HEYLcartRRESAZI NYI

pi peridinyl or pytrolidinyl; in particular Hee represents piperazinyl or

pi peri dinyl > 5Het 5'€Present s norpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl, iHetpandHetiibah itdependendprepsmsent 8 hegtrpencleztlpgdd foom ppmpbelingl, nyl , nor e
in particular Fbt'wﬁﬂ@ﬁ?&ﬁ@hﬁﬂ@hﬁeraziny|; Het| represents piperazinly,

pi peridinyl, mmrolidinyl or azetidinyl; in particular Heti represents
pyrrolidinyl, piperazinyl or azetidinyl, nore in particular Het | torepresents
azetidinyl; Hein represents noipholinyl, oxazolyl, isoxazolyl or piperazinyl;

in particular Habihér greprdsenpandcgiidihg ythe esciipentaniconsisis dfigto2 represent s

mor phol i nyl,  oxgaoduls ofifSRNBZDWHereRf onP bPRERBE MY bo1WREE §dsRicisdppiet 22 1S
optionally subsji £d wt allcyl; in particular Het22 represents

h 4
mor phol i nyl or dPRISFNY Nwher ei n sai d nor phol i nyl or pi perazi nyl or
optional | y substiepuseats -Giselylel-Caalkeen «C:nadid-GhNPagentioally anbstted vithepr esent s
pi perazi nyl opti og@lnbym&isbst didCla6/1)aink oCAalkkpkycamBiymmling-, Het 23 and Het 24

each i ndependent|y~r esel eter acyaine selected frompyrrolidinyl,
pi per azi nyl lrgor pi p%ﬁ’gflﬁ&?@\mﬁ‘ ein 1%%%%%%@?’ Hat 24 are optionally

substituted 20w t hcr-{@{kﬁlz]-y@éip@?ﬁ'lj‘l‘“fylil%tfﬁ@léyléﬁ%Nﬂéft'gsﬁag%ibNHi%ependent |y
represent a het er eGyakg-NeIC861etd, -Cr-oiyMSHHbHEry ) afky b@d-dlet' hrgD;, pi peri di nyl or
pyrol [dl nyl, 0 BAGLCAULOLSLAZAART 0. U AIRCOLBRNGCIy Sel oot
Hre'? :TS m;; (I? eac hyi nd‘g‘ﬁgﬁnﬁgﬁ 6—%}?{%—0 }gtj—df'?ai])k %ﬂr%gfﬁ%o izdrrl{ BII'&g"r’ 25pi peri di nyl ; A
further grddp of c%nﬁbﬂr%‘\]ééoc%ﬂéﬁ‘ﬂgcq-o-qw%k “eﬁltlréﬁx}‘gﬁ@il—@ﬁ(y onsi sts of
t hose conpounds OfNR'GIOMECaalk) ) NI EeLIGD-Onelkelk, nore of the foll ow ng
' egt ;: ;:tc i fnscoaagi e, ARA AR &2k PREG SN &, Ntk NRPERS 858 BnaCs_sal kyl -, -C
T Ter4-CL 3al cyr?g%%@gﬁ_%g?kyﬁhﬁ?g%ﬁﬁy 0T TSt RHC 2ROl §O-NH- ;
- C1_2al kyl - NH GOrdprrespib QOtixeciboB| (kyP-Craalil-260k 0 Coalisi-LISRE0- NH- C 1.3 al kyl -,
35- G tt al kyds- NH- CQqdetc3 24180 -coNRCL, -Babl, cyd® S dtigl-2 -8 Mlorl € ,alkWO
2006/ 061415PCTAERZ024:IP&Rbond, 0, -0-Cy zalkyl-, CO, -CO- Croalkyl-, NR'S,
-NR'3-C)zalkyl-, ~CO-NR". -Het*-, -Het**-C| salkyl-, -O-N=CH- or -C} salkyl-;
R! represents hydrogen, halo, Cj¢alkoxy-, Het”® or R represents
Cisalkoxy- substituted with halo, Het' or Ciualkyloxy-;
30 R’ represents hydrogen or halo;
R? represents hydrogen, nitro or cyano;
R* represents hydrogen or halo;
R’ represents hydrogen, halo, Ci.salkoxy-, Het*! or R® represents
Cialkoxy- substituted with halo, Het’® or Ciaalkyloxy-;
35 RC represents hydrogen;
R’ represents hydrogen, Cialkyl, or Het'*-C) 4alkyl-; in particular R7 represents
hydrogen or Het"*-Cqalkyl-;



19 XE represents a direct bond, 0, -0-Ci,2allcyl-, -00-C1,2alkyl -,

- NRI 6- C1. 2al ké -, -00-NR17-, Het22-Cr_2alkyl- or Cr_2al lélyl o n_g_arti cul ar X1
represents av8it%E@bond, 0, -0-C 2alkyl-, -NRL6-Cl al | AHTEP}0SN56606

-Het 23-Cr_2al kyl -; X2 represents a direct bond, 0, -0-C _2allcyl-,

-00-Cr _2al kyl -, -NR18-Cl2al kyl -, 5-CO NR19-, Het24-Cl _2al kyl- or Cl_2alkyl; in
particular X2 represents a direct bond, 0, -0-Cr, 2al kyl-, -NRI8-Cl2al kyl - or

- Het 24- C1_2al kyJs-; re | rticular X2 represents.0..-0-CL 2al kyl -,
-NR18-Ci _2al | cy -ah%goe-a%il lenp ﬁaﬁlﬁeﬂeﬁﬂsﬁy : grne%r%zéae { gpt}%r/l%lryosubesﬁlﬁneﬁlal o,

Cl_6al | cyl oxy- or Withehtyl 3eihylsslfde thydrore thick atnampno-gf di(Cisalky)-amige- j 3| kyl oxy- ;
in particular R nepfieseylf s hydrogen, hal o, G _oal kyl oxy- or 10Choal kyl oxy-

substituted wi i ety p el SRISEROAE, OHALAYS oL A Byl dpily! CU ar R2

represents hydroden; 'R 3 represents rogen of cyano, particul ar R3
represents Rydro é&*hstwg%‘ggﬁi@ﬁf%% yé‘lj‘gn or halo; in particular R4
represents hydmd presents hydriRgeny @ghedierit s hydrogen, hal o, Cr_6al kyl oxy- or
Ck6al kyl oxy- sydssiqtrit Qeh Mudledddaly % %en&%@édwl@mm optRnABIshbsGikar RS
represents hydr oggvrilthoronggl gl{jl%]ko% 127 represents hydrogen; R16 and Rig
repr esent hydrog%en, ﬁ a‘]rk 8 {Iﬁ-Cr RI 7 and R19 represent hydrogen; L1
represents Cr Jal #dR ogaeh wAmendendyispresentiiydepeol Chaitie or where possible two or

nore 20subsioi t uentCs,a88i-e6t@ebohyio i gHerstl”;C, gakyydr ghinfyi-deialkgly:ano,
pol yhal oCr Aal kyi» phenyl,qy, md%&rg%ﬁ'{b?ﬁngg%t hyg%'réélg cn lk;yl, RO HeOY.C, Lalkyl-

di (Cr4al kyl )-am no- or . In"partircular Li represent & _sal kyl
optionally substi PRROEC i “Cs_eycloallcyl; L3 represents C _sal kyl optionally
substituted wi RY ad& orciwhdredqpts siptpsatsthydrogm anéh elkylibrsiondliyenisssiugel ect ed from
phenyl, nethyl sul fiideoneyranc, ArbyhaieCl 4al kyl - phenyl - 25, Cr4al kyl oxy,
pyridinyl, nmong;_.or ﬁi,éCr | kvl )-am no- or % cycl aal . Het.' .represents
rorpol 1 ny1 1 ot i Tl el A B A
represents mor phoPi HSH are pptionlrsabstifyad: withsymng, f1434h hediprCiralsd- r epr esent s
nor phol i nyl;  Het Bhdngppleseint salkyr, Ehedlkybyky-Combizio phg- or 8idRazikylyaminoer
pi perazinyk in papfiGhl 8fibdi§l Zin 3RHERIRRENNS HIPLRD Hdbfhbienly reBlREf azi Nyl ; nore
in particular Het2 represents norpholinyl; Het3 represents norpholinyl,
pi perazi nyl pi per}f‘“}?fpﬁ‘g}l:ny r pyrrolidinyl; in particular Het® represents
pi per azi nyl20 piHserapdHely bach indpgendastly giprepént a heserecyrln sgentadifrom pirrolitind, F-epr esent s
pi perazi nyl or pi pgtdlidinbyl, quahlintl Stcuineliyt sedahwrdaimp sl ippetazingi per azi nyl ,
pi peridinyl or bypLokh Oleinlo Mo BRELAEHLAL . FRRLERLERENLS A ELAZi Ny or
pi peridinyl; WO %’8 (}1 é%ﬁ rglg&%lf%%o (g/ 5%‘% E%SII I ctgl replresent s nor phol i nyl,
pi perazi nyl, pi pePheE RYSIIIVRPF MEjje YA SubsiiPepiSr t i cul ar Het 5 represents
pi perazi nyl or Hei’ped Hell each jndepenédeniln rapessdnt & bdtapcyble s@eatedprogsmmokdipylger azi nyl ;
25 pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het® and Het® are
optionally substituted with one or where possible two or more hydroxy
substituents;
Het” and Het® each independently represent a heterocycle selected from pyrrolidinyl, 2-
pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het” and Het® are
30 optionally substituted with one or where possible two or more hydroxy
substituents;
Het’ and Het'° each independently represent a heterocycle selected from pyrrolidinyl,
2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het’ and Het'® are
optionally substituted with one or where possible two or more hydroxy
35 substituents;
Het'' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'! is optionally substituted with one or where possible two or more substituents



Heti represents piperazinly, piperidinyl, pyrrolidinyl or azetidinyl; in
particular Heti Srepresents pyrrolidinyl, piperazinyl or azetidinyl, nore in
particul ar HEP2ERHESents azeti dinyl; Heti 7 represents PEBMBRUPPHYC oxazol yl
i soxazolyl or piperazinyl; in particulaﬁ Het 17 represents norpholinyl or

pi perazinyl; Het22 represents norpholinyl, oxazolyl, isoxazolyl or piperazinyl
wherein said Hee' is 100ptiona||y substituted with Chaalkyl in particular

Het 22 represents r Nyl i a

pi perazi nyl or opm)loﬁa b xlfbH(E'l {%ﬁ] 3{1%&3\,\%? Pkﬁ bHa[@foQ % 2l ar Hee'
represents pi per a2t RYYGRY Y Yﬁr substituted wit h Cl4al i cyl ; H_et 23 and Hel24
each i ndependerﬂ{dtv répBPER S emro@chetalecmhfy@h mopadlegt, edrdlidmmm, ptpémnhyldr nyl, 15

pi perazinyl or pi %?ﬂeh&‘lhﬂ%heié’{hes’éﬁ'tf&tlg%'ogudﬂ%ﬁ;%%bgftutk?&@h ?wﬁ&fz b@s@n@L' y
substituted with Het?22-tcar eac

i ndependent 1% r epr&88h{oT5 S é‘t‘é?‘“ésc%‘?@?g‘? A ety lingéfﬁﬁ’lBﬁ ’ra2| nyI or piperidinyl
wherein sai d 1let 23dandCihbity24CearlcyloptGier kil oypdyhydioky-Gt-etkylsi t h Het 22- car bonyl ;
Het 32 and Het 33{eelaeéiirdsaﬁl@Baad@etelsuedtamcas@mohant%pfpatzmt eh&ehesged from

nmor phol i nyl, 20pi peraz arthcular Hein and
Het 33 are each i na)grr cfdnéfY?r’pylpen 1]pna?l%s%{1tu ed w1t[1]¥>Pé or wrhelpe possI ?\yl or

pi peri di nyl, rmreti"’?iOTp‘a‘Pr? Fubfitagntsseleged %%CF@WSEC&F%C @%U@ﬁ i ndependent ly
sel ect ed frmm nor pipddokyA§] sallyl- (16 pekilakyQyalkyPér pblydydiety-Qurakg-;0f conpounds are

those compoundsyQf .4 %éﬂt’!iﬁetérl)t)yci‘é’gﬁ&%drho?tn%nqyildlﬂﬂro? fgtnartwwtatlhgm ng

restrictions apply, resen sent's -
- C3 9al kenyl - fylgéidk‘yror%“ P“auy S‘ésmlﬁeg%ggf’wr “f{iFreWﬁg’
T3al | cyl - NH- 0O Hev@or, m@@S@itth@ItSI@yllectNRfmn CHRBD, Kikkeglogiallky| -, Hee- Co C

31265k¥£ A OL lClhﬁﬁbhﬁQLmﬁﬁ}Nﬁhﬁb@ﬁ@bk&&yﬁ&bthyh%w-1§ﬂkﬁsents a diaect bond,

, - ylz, 15 a direct
bond, 0, - 0L AT Rpfeset agbreffhyEiccied Ry Toslyl purCieil RGN Port
represents hydr og@i?en‘l‘iaﬂé"her@némélﬂ@l 6)?9t1°n61|1y ePstigued wih g gt W%"i‘ﬁ‘bléctsiﬂt’ Eit ed with
Het' or C ki al kyl owyer mor\Db2B06Its06it4dbRETCERRYD S, 856606121 R2 represents

hydr ogen or hal o; }B%Io& gﬁl@,{ltéug])@% nangrl ngmgé‘cbgmylesents hydr ogen or

hal o; R5 repre kS h | 0x substituted
with Het' or é Tf&f g&rb(?ég]arsgém rltrtps"¥r %ﬁ%@éﬁp GTHWF‘E{B?%E &Ht's hydrogen;
R8and R9 e ai@h i nd é—b@ nd @gi@qnallwmt@g%w@ onglREYvRef§ possible two or more substituents

selected from Cy4alkyl, Csecycloalkyl, hydroxy-C;alkyl-, C;4alkyloxyCi4alkyl
or polyhydroxy-Cj4alkyl-;
Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionally substituted with one or where possible
25 two or more substituents selected from C;4alkyl, Cs ¢cycloalkyl,
hydroxy-Ciualkyl-, CiaalkyloxyC 4alkyl or polyhydroxy-C;alkyl-;
Het? and Het*' each idependently represent morpholinyl or pyridinyl; or
Het™ and Het™ each idependently represent pyrrolidinyl, decahydroquinolinyl or
piperidiny] wherein said Het™ or Het* is optionally substituted with one or where
30 possible two or more substituents selected from hydroxy or Cy 4alkyl.

A further group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;
7" and Z* represents NH;
35 Y represents -Csoalkyl-, -Csoalkenyl-, -Cl-salkyl—NRﬁ—Cl_salkyl—, —Cl.salkyl—NR7—CO-
C.salkyl-, -Cigalkyl-CO-NH-, -Cy galkyl-NH-CO-, -C| »alkyl-CO-Het'’-CO-,
-Cy1alkyl-NH-CO-Het’-, -Het*-C| 3alkyl-CO-NH-C, salkyl-, -C;alkyl-NH-CO-



R11 represents hydrogen or Chalkyl; 10 10 and R18 represent hydrogen; 127 1
and R19 represent mg%d_r ogen; Heti represents norpholinyl; Het2 represents

mor phol i nyl ; WO 2006461435 r opr esent s pynnlidinyl; or 15Het' RCAFPRYENI6SI per azi nyl
Anot her group of conpounds are those C('J?Tpounds of formula (I) wherein one or
nore of the following restrictions apply; Z1 and Z2 represent NH, in a
particul ar enbodi nent ZI and Z2 are at positions 2,4 or 204,6 of the m m dine
ring; Y represents;sG3. 2 Chal kyl - NR6s.Cloallcyl - 1

TG Shal kyt o vt~ OO G WIH@'&%Y}E@I? P SN oM cnsal kyl -,
- Cl_2ai kyl - NH- CO- Eﬂ-@ll——ialkyk,l\ﬂ—@éyt@o&ﬁi-? -CO-NH-Cisalkyl-, -Cyzalkyl-NR"-CH,-

25- C1_2al kyl - NH COOLNHNHE4DG CHeCZRC| 2+ CO: Myl Go-NICC, alllgy CONRI-, - CH2- CO- NH-C
i _3al kyl -, -Ch3alkyl - N+ Rt 82:R0rnmor - hal ot 335,CO- NH-; - X1
represents a direct bo 0 33-%-'% ?Ll.%al’ kyl™, gNRlG-(%) all634-, 30-00- NRL1-,

Het 23- Ch2al Ryl - ofcl@ﬁlﬁﬂr%ﬁ?t X§O?]\§“ﬂ)‘r esents a direct bond, O,

- 0- C- NR18- Ch2alXyrtprescities BiecOmde) Gy D-CiaalkyCh 2ad-Ceyalkyl-1- MR ' GfickaR§l-each

i ndependent |y repreSaR’-hyaregeikyl-NRle,aih6al kyl oxy- or Chéal kyl oxysubstituted

with Het' or | kyl oxy-:. 35R2 d h ependent iy .r epr esent hydrogen or
hal o; R3 repr g@@,{f%%ﬁ ?géeé??bogg,a(g,yg%?ﬁ%&, %%‘%ﬁ%’? %.ﬁgl 'Shﬁﬁﬁg’g repr esent
hydr ogen; WO 2006¢ 1 TERYOD3Y 656806 22 R11 represents hydrogen or

Ci 4al | cyl; 816 Rinebrdtss Kyipyees @alb, Gk Agen or Gakidyty- oubstiiatel with @tdal kyl -, L1, L2
and L3 each indep%ngﬂg}qow_.repr esents C [al kyl optionally substituted with one

or where possible fWwo oy’ fore supstituents sel ected from phenyl ,

met hyl sul fi de, "5EPERENS BEFERRPI@Lal kyl - phenyl -, G al kyl oxy, pyridinyl, nono-

or di (Cral kyl) -R’aeprayents Iydra@8n oywmiopal kyl ; Het 1, Het2, Hetr each independently

represent nmor phohipadtnts BAZEA M halol SOXazol yl, or piperazinyl; Het 3, Heel,

Fet's each | AdeRERENLLY, I ERECR8R! o TBLANG! LIV L RECARIINL i PRRELE df 1y or

10pyrrolidinyl; r eserit's pi era2|nPy, I nyl,” pyrrol rdi nyl or
azetidinyl ; Craalkyloxy-;

R® represents hydrogen;

R’ represents hydrogen;

R represents hydrogen or Csalkyl;
20 R" represents hydrogen;

R'¢ and R*® represent hydrogen, Cj4alkyl or Het'’-C,_4alkyl-;

R!7 and R" represent hydrogen;

L! represents Csalkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloC, salkyl-phenyl-

25 , Ciaalkyloxy, pyridinyl, mono- or di(C,4alkyl)-amino- or Cs.scycloalkyl;

L2 represents Csalkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloC, salkyl-phenyl-
, Ci4alkyloxy, pyridinyl, mono- or di(C,4alkyl)-amino- or Cs¢cycloalkyl;

L3 represents C.galkyl optionally substituted with one or where possible two or more

30 substituents selected from phenyl, methylsulfide, cyano, polyhaloC; salkyl-phenyl-
, Ci4alkyloxy, pyridinyl, mono- or di(C, 4alkyl)-amino- or Cs.¢cycloalkyl;

Het' represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het'
represents morpholinyl or piperazinyl; more in particular Het' represents
morpholinyl;

35 Het® represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het?
represents morpholinyl or piperazinyl; more in particular Het* represents

morpholinyl;



l'ict22 represents norpholinyl, oxazolyl, isoxazolyl or piperazinyl wherein
said Han is ogtionall_y substituted with Gralkyl; Hein and Heel each

i ndependent | YOP¥5PEENt a heterocycl e sel ected from pyr rEIITERR/PS6606

15pi perazi nyl or piperidinyl wherein sl d Hein or Het24 are optionally
substituted wth 1let22-carbonyl; Het12 and Het 33 each independently represent
a heterocycle selected from norpholinyl, piperazinyl, piperidinyl or

pyrrolidinyl. ‘ i ¢ e i At . OV t he

D pyr i m ai ne e sty Eato A R pRE STl ABRRLLIPRRIOREEE 12 o, o
to as the conpound@®rsfntyripsssyl pipgydipy or REkfigy: f or ms, the pharmaceutical ly
accept abl e addiHétompresahts sogphollirtyh @irstaeinglopiheidinybér pyrrolgtnyrin parfiaarélet her eof |
wherein Y, Z1, z2.dyentdPiperd3nfl &ipipeRdingnd 25 RS are defined as for the
conpounds of fﬁértwl a él% e ell.nBef ore, | I’lC|lﬁdl {1% ané'dﬁ‘{_}' the |i % ;i ons as
provi ded for tHE dFFFEP H‘P"Pé?éﬂ?( PSP BBUINEY' Y ) L4 par§euls ekt i ned
her ei nbefore.  WOrOBSIQBHLBROT HHRPdD ) 056 G0BtRYlar Hetpeptesantsl ar t hose
conpounds of for mglparatifyl; wherein one or nore of the followi ng restrictions

apply; Z1 and b . o X = : SO N kyd - 00- NH-,
- Cli 3al kyl - NH ! Ffeg%eg%%&ﬁ&r%@i}%g’lpﬁlg(ﬁﬁ}l%%?ﬁ&m%rﬁ&m%%|1I§%1algll<cu - ;hetlyn particul ar
Y represents C3 _@QF%WS-P,YHQ@’EI}@QIWZl‘]@@rNF%t{dmy]CE‘?E‘EdllR%Q“MLIHS%- Het 3- or al kyl -
Xl representoss a drapeséntdraerdinyd, - 0- Q 2al kyl -, 11et 23-d i 2al kyl or 10-CO NR17-;
in particular Xt RRfSSRHMEPIR LM §@toA0BEkazddl of ApdedzirdRlik¥drioulPHeX2 T €presents
o't rect bon, "6, -SRI R e S ST
CO-NRI9-; in part @l STOPHRBY L BREE“ W i rect bond, 0, -0- Cl_2alkyl -, or

CO NR19-; i s12!Het'eppeesaistreorphpdipd genzolfaipaxazotyl oppipdcersy]l whesein Riid Hefjriesent s

Gi i 6al koxy- subst bptishalt) sebstitutddatit, C,Heky; iaparGuldtalet®t yeb@ieyits;mdrfhofiayl ot cul ar R1
represents hydrog - L Orei %drn%%h%ﬁ bSoiNE Q960,88 stithvad resents
hydr ogen, 01? cyangf?er%lu-iﬂwr gfglrnes,e tthzy%?o elﬁé‘orrglgal 8; “ﬁ%“@%@geﬁtﬁ‘g hydr ogen,
hal 0, G i 6al koxy- C-8IVREFBPEtEHISIE reRigpopls peragifprionlL st id hal o, Het2 or
Cl_4al kyl oxy-; R7witkgi-edehtrettyf)dr ogen; Ri| represents hydrogen or G 4al kyl -;
25RI 6 and R 8 eaghadd1eed et elibhdsnBIp HsBak a e QR Rele eIk Y rroQliny!,

Hetr - Gmal kyl -; piperazinyl or piperidinyl wherein said Het™ or Het*® are optionally substituted
20 with Het*-carbonyl;

Het*? and Het™ each independently represent a heterocycle selected from morpholinyl,
piperazinyl, piperidinyl or pyrrolidinyl, in particular Het*” and Het™ are each
independently selected from morpholinyl, piperazinyl or piperidinyl, more in
particular Het*? and Het™ are each independently selected from morpholinyl or

25 piperidinyl;

A further group of compounds according to the present invention consists of those
compounds of formula (I) wherein one or more of the following restrictions apply;
30  Z'and 7 represents NH;
Y represents -Csqalkyl-, -C;.salkyl-NR"-CO-C; salkyl-, -C¢alkyl-CO-NH-,
-C1.6alkyl-NH-CO-, -C,alkyl-CO-Het'*-CO-,
-Het*-C\ salkyl-CO-NH-Csalkyl-, -C,alkyl-CO-NH-L*-CO-,
-Cy.2alkyl-NH-CO-L'-NH-CO-C| salkyl, -C, ,alkyl-CO-NH-L*-CO-NH-C salkyl-
35 ~C13alkyl-NH-CO-Het*?-CO- or —C) 3alkyl-CO-Het*-CO-NH-;

2



Rl 7 represents hydrogen R19 represents hydrogen; Het3 represents

pyrrolidinyl; Han represents norpholinyl or pipe az gﬁ‘ wherein said He is
optional |y sWBSPSPEHEY 30wi th Cpial kyl: Het23 and Het 74 R ER2ONEpEndent | y
represent a heterocycle selected from i')%/rrol iclinyl or piperazinyl A further

group of compounds according to the present invention consists of those
35conpounds of fornmula (1') wherein one or nore of the following restrictions

apply; Z1 and sent s, NH 006/,06 05/ 056606 24 Y
represents -C3, af%gfﬁsadlfﬁtgonpk%x\glé gféy&l %@I&’Z %g é %P

al kyl - NH CO- Het 3- -&¢-Ng rléepré‘sewér o Carpallgh tin %%rlaréi repiqRen- adlregé?pr@l - or
Ci _zal kyl; 5X2 repr as€enfakys, R ©ClLalkehd; 1> CNRIGH-Cl aal kyl - or G .2alkyl; Rl

represents hydrogen. . nak @Qf bddh; @abkcyllz X icde, Lapie %ﬁ{“él'a ¥gr.ogen or halo; K3
emesents oo DR s T e g e o
represents Hydrogé r

represents hydrog@m,ORAfaﬂqyem\@éeﬂtzslkh}ydlrﬂ@eﬁcmallmmamkmpaﬂRmErKﬁ R' represent

hydr ogen; and 15Ry @@Q,tﬁlgor@lgmeﬁenm{%xqgg@enx_Hetr‘*qf;lgam}qpresent s pyrrolidinyl.
In a further o {1md|ne

! t \V/
derivatives ofq{ﬁ%’réfﬁnfts hydpqgen’?‘gl éléaﬁﬂoxﬁd g Oﬂéelo’ﬁ/ f“fbsmutedfV ltw% £0 as the
conpounds of forrrﬁllﬁlkyloxt’hélﬂ‘élﬁwlraﬁ% @Hﬁ%tshr%gepﬁa}oﬂac«ewo@arory accept abl e
addi ti on sajot s and,fhelsy-eneoeheniitaliidty i someric forns thereof, wherein Y, Z1,

z2, xl, )(2, m’RZ(%%reégﬂs fbgaﬁorqrae ﬁ;farueegnesregre@mgﬁger&ggrmounds of formula (1)

herei nbefore, | n I mtatons as provided for the different
groups of compdtIREPESEHS ¥ Oﬁfﬂ %f C?’T’)O ‘&é’a’alé‘l‘lf‘rr%deﬂﬁ??‘é? WO

2006/ 061415PCT/RERDOBSHOHE8@6N @&alonmpvalrtlwl@nﬂ arprtsms@’dammpounds of formula (16)
wherein one or piRsRes@is kydgh0hhiovd RPKkYIGSt bi ClhRNSxARMkMtuted WitRAG2 2 I epresents
NH, 15 Ci4alkyloxy-; in particular R’ represents hydrogen or Cysalkyloxy-;

R’ represents hydrogen;

R!® and R'® represent hydrogen, C; salkyl or Het'’-Cy salkyl-;

R!7 and R'® represent hydrogen;

L' represents C;_salkyl optionally substituted with one or where possible two or more

20 substituents selected from phenyl, methylsulfide, cyano, polyhaloCi4alkyl-phenyl-
, Cqalkyloxy, pyridinyl, mono- or di(C; 4alkyl)-amino- or Cs.¢cycloalkyl,
in particular L! represents Cy.salkyl optionally substituted with Cs.sycloalkyl;

L? represents C1.salkyl optionally substituted with one or where possible two or more

substituents selected from phenyl, methylsulfide, cyano, polyhaloC;salkyl-phenyl-
25 , Ci4alkyloxy, pyridinyl, mono- or di(C; 4alkyl)-amino- or Cs.scycloalkyl;

Het' represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het'
represents morpholinyl or piperazinyl; more in particular Het' represents
morpholinyl;

Het? represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het?

30 represents morpholinyl or piperazinyl; more in particular Het” represents
morpholinyl;

Het represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl; in particular Het®
represents piperazinyl, piperidinyl or pyrrolidinyl; more in particular Het’
represents piperazinyl or piperidinyl;

35 Het" represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl; in particular Het*

represents piperazinyl or piperidinyl;



Y represents -C3_9al kyl -, -C3.9al kenyl -, -C3 2al kyl-CO NH optionally
substituted wi th 5am no, nono- or di (Cl_4al kyl)am no or o
G Aal kyl oxycEPBYEYP AN no-, - C3_3allkyl-oxy-C _5all cyl -, PCT/EP2005056606

-G _bal kyl -NR6- G _b5al kyl -, -Cl1_5alkyl- KR2- co- C1. 5al kyI - Cl_6al kyl - CO- NH-,
-G _6al kyl -NH-00-, c¢ 3al kyl - NH CS- Het 9- - Cl. 3alkyl- NH- CO- Het 3- ,
Het 4- CI T2- CO- NH- C1. 3al kyl -, -Cl1. 2al kyl - , -Cl _sal kyl -CO CL. 6al | cyI

15,50 e 2 0t bt Bty g i v
Het 5- CO- 3(’:1. Dal kyl Tepresqyspegsany| gpiperidinylgpare maéfulsﬂaﬁ&tyrep@@nm ,
15Ck3al | cyl - NH COpideh32y100-, or Cl. 3al kyl-CO Het33-CO-NH-; XI represents a

EjIOrOG&FQItZJO nd, Hgiflé:ggrege&%%l(@@azml eﬁ(ﬁgi p%ge l%ﬁjykw azetid¥gl; 6n partNaﬂa@ n&le 2al [ cyl -

artl cu ifepresents a
direct bond, 0, ffpffienﬁgaqyﬁﬁ’/ﬁldonyl @@’erazﬂf r&iéuﬂ P nR?F‘i{l%ﬁ ﬁ@t[ 23-,
~1let 23-CL. 2al ky| represtsizetidinylyr  20- C1_2al | cyl -; X2 represents a di rect bond,
0, -0-Cl_2al Kkylrtet'” feplesenfs@ronsbblida) dkytolyl, ibRh&Dlyl oHapotdkingl ipatdelitar Hel- N=CH or

-Cl_2alkyl-; inp I a direct bond, 0, -0-Cl.2allc-yl-,
CO, -CO G aalk EBPES?%W'E%%&%L%SE%&&% -Het 24- CL. 2al kyl -, -0 N=CH or
25-Ci _2al kyl - ’feéﬁﬁeé‘%’i‘ﬂr@oﬁ P OEO L FEpg9lyl erlpl%%%%wherelaﬁaéé Bg'dt R
represents ichsal k optionalyishisstitutadtva dh Widlkylha boticuHetletbrepCrents loydrighodiayl of N

particular R repp fﬁ&@ﬂﬁﬁwﬁwf@ﬁlqgmoﬂﬁmﬂy@ar BtV brQpNonall substmﬁ@dmpr esents
hydr ogen, hal o or en.or halo; 30R3

in [
represents hydrogSh &HFF%SJ‘IBPMH?/ }fé%&l P éenSpé’uEgP%I@{l?né %%‘%&tﬁ%d hydr ogen or
cyano; R4 represeWﬂthCWHngen or hal o; R5 represents hydrogen, hal o,
G _ol koxy-, Het#’ ad IRE* e2pirdsRAdddtICipfeadnk oXdterogulo sélediddt fch wirfohdibg] o, Het 2 or

Cl.,ialkyloxy-; @Ha%ﬁ SerdB@ &ﬁe?&ﬁa@@ﬁammgt%% i s@srifagalkyl oxy-;

35R6 represents h represents h

Her 13- Cl4al kyl - ; Wﬁhb‘atrt‘iatll?{lﬁrlflé’b?‘ A e %%‘ﬂ‘%@ éar?hb‘}del?% %‘@Yé’fifé?f% jl-; WO
2006/ 061415PCT/ EPROGH¢0%5 6666426 nRgpesrinyRer papeciiny ndepatent oy pebieent s

hydrogen or Cl al hgyprianty @paklisd withsd icitb@gd;wi t h phenyl, net hyI sul fi de,
hydroxy, thiol 11PN r&q{etm%rg:}grnig y;{en&len{l%g&elséﬁgﬁ t%gnyglggglec'teg'f% ZogrBh lltn?l parti CU| ar

R7 represents hydro cul ar
represent s Mydr ogé‘ﬁerézfmyllﬁlé’t‘mﬂénﬂlé’lr RWOlldeth’a“WW Ié‘ﬁd aﬁﬂé“eé@rﬁa%dependent I y
represent hydr ogeideendendy sclekted fbinomeptiolinyd Liiwrazingt @ gipatidilyLhyete oxy or

G al kyl oxy; in papiiiGh ik Fhad HefPLE SR iR U AY Slfbcte® Frofdl rdrfblliny1 or

piperidinyl;

25  Another group of compounds are those compounds of formula (I) wherein one or more
of the following restrictions apply;
7' and Z? represents NI,
Y represents -Csgalkyl-, -Cs.alkenyl-, -Cy.salkyl-NR®-C,_salkyl-,
-Cysalkyl-NR"-CO-C,salkyl-, -C_salkyl-NH-CO-, -C; salkyl-NH-CO-Het>-,
30 -C12alkyl-NH-COCR*R’-NH-, -C| ,alkyl-NR''-CI1,CO-NH-C, salkyl-,
Het’-CO-C.,alkyl-, or -C_salkyl-CO-NH-C; salkyl-CO-NH-;
X! represents a direct bond, O, -O-Calkyl-, -CO-Cj salkyl-, -NR'-C) alkyl-,
-CO-NR"- or Cyalkyl;
X? represents a direct bond, O, -O-C; salkyl-, -CO-C salkyl-, -NR'3-C jalkyl-,
35 -CO-NR"- or Cioalkyl;
R! represents hydrogen, halo, Ci.alkyloxy- or C,salkyloxy- substituted with Het' or
C4alkyloxy-;



Ri 1 represents hydrogen, or O _alkyl; R16 and | e each independently represent
hydr ogen, Chtal | cyl , JOCG al kyl -oxy-carbonyl - , Het16, Het17-C al kyl - or

phenyl - Cl4al WQI22060R#5 and R19 each i nde1oendent |y represdiil/ERyUWHBHEY, Chal ky],
Het 14, | 1let 15-GCi al kyl - or phenyl -G al k§ -; L1 represents G _sal kyl optionally
substituted one ore where possible two or nore substituents selected from
phenyl, thienyl, pyridinyl, nethylsulfide, hydroxy, thiol, 15thiazolyl, cyano,

hydr oxyphenyl , pol yhal o | kyl - phenyl -, Chal kyl oxy-, al kyl oxyphenyl -,
ani nocar bonyl , %ﬁ%@%f %ﬁ%ﬁ%{m@% no, mono- or di (Chal kyl)- amine-, or
i mi dazoyl ; in gartiresehtahydidger eyevent s Chal ky] optional ly substituted one ore
wher e possi bl e F\er@entiBydRogenlBisthalct uent s sel ected from phenyl, pyridinyl,
pol yhal oChal kyl® FaEls ey RERUKy. o EERR B SLRIBI e on o oy
c36cycl oal kyl , animeX¥¥o- or di (C hallcyl)-amne-, or imdazoyl; nore in
particular L1 R pepesentt bydedgsml kyl optionally substituted with phenyl,
met hyl sul fide, giydyQ¥s nydtiged;, amno, nono- or di (G allcy0-am no- or
i m dazoyl; 12 represents Chsal kyl tionall substituted one ore where
possi bl e two orR%iﬁlr € @H@é?@f’ﬁ%ﬂ‘t’@%gﬁ%?ﬂ@ﬁw’r om phenyl, thienyl, pyridinyl,
net hyl sul fi de, Riyx¢pwsepts hydhogdn or Chialkgbl yl , cyano, hydr oxyphenyl ,
Cnbeyel oal 1oyl ey Erern K satal) - an po- . or i m dazoyl: in
) 1 9 £ . - - ) )

particul ar L2 r%p}“é@ﬁﬁi"@%ﬁ?ﬁ@{?f ’optionally substituted one ore where
possi bl e two orfighgpraessuipBEIPIRERts sel ected from phenyl, thienyl,
E(Z)met hyl sul fi da:;thieszmymo@holmlho- olr3 di (G aldky! )ham' no-; nmore in particul ar

represents abltyntOPtodaall ¥ substituted with nono- or
di (G _allcyl)- 'moﬂf's I%gp%e r.e%enrt s Chal kyl optionally substituted one ore
wher e possi Bl e HNG B HBPROEIDt i t uents sel ected from phenyl, thienyl,
pyridinyl, methylsul fide, hydroxy, thiol, 35thiazolyl, cyano, hydroxyphenyl,
pol yhal oChal kylAnetenytbup ofChiapdaydisaxy/ those Compdayilisoofghany(l) whedfi one canbeony| |
C36c¢cycl oal kyl ] : ariddbpdibbiA al kyl ) -ami ne-, or imdazoyl; in particular
L3 represents 8?3}3@ 1°|“ﬁ%p}?sit%c%a?sﬁ‘|p£9 2006/ 061415PC]/ EP2005/ 056606 27
substituted oné &P v%@?sé“%'g;é’i‘ Bgaé“‘"t TYPORRIIE Lo AREERSEOR 2%t ed from
phenyl , pyrdodi mA of theetyhispidinel riigde- , cyano, pol yhal oC44al kyl - phenyl -,
G 4al kyl oxy-, amcpR§ashonyikyl-, -0RARenyd! -¢lidiGiam ky Qg no-, C3_6ycol al kyl,

Subst it ed w th SrHsRE - B Shg EPOLaR! RIS L B3 Caugpt ! onal 1Y

i ndependent | y rep?@s%?ﬁlto’%rﬂlrﬁluiyhyﬁ'%&ieﬂhn@?t‘:'cwﬁgyle@(ﬁ'l‘g{a?wa%]r" or Het2 are

optional |y subst i titeikly WMH-GOaNIG:, -NCILOL GNH-, G duloyyCENBAL kGO, phenyl ,

B no- car bonyl - 1 e enaontly T ot Ssent

10nor phol i nyl ; Hef@-@ﬁ&%e' Eiégﬁ‘lh'é% agl%’eﬁftl "36f%‘g%g§lént a heterocycle

sel ect ed from pyr r@isalkyfy-NHXC ipgliyldiQ-dinokydaky iR ndIQ-hydalkyk-SHqui nol i nyl ,

de;:fahydlrf)qui ngl i nytl,_3amymﬂm-HwP2-M—\$i-ae{ah@i-ogjtjflld%eioemn_;sai d I—ﬁtg and Hell are

optional |y substi : raWhere 1 pass WO _hydroxy or
sl Mk, QR LRI PASSL Bk MR TR

1let 22- car bonyl™= ucngs; in particuf ar éach

i ndependentity repre@d¥ -deeterdeyor E2lvhct ed from pyrrolidinyl

2- pyrrolidi nony® reroesemob ilinegt honil S aQichedliyhy 1GO-Benkly dNBY W nakylny| , pi per azi nyl

or pi peridinyl M%@mlggﬁ§4]@_gﬂ(gﬁWCl_Ja # are optionally substituted with one
r

or where possih)e r.nore, h 0X ubsti tuents; t' a each

i ndependent | y %ﬁ?cgeggﬁfgh %Q%S?dé’rl%crﬁ%ff%@‘g gé?ne%q?’icgfﬁlks’goﬁ ol irtg‘i"’aﬁlﬁe?'l oxy-
2-pyrrolidinonyl , systieiedithilet of Cpplbdeiydi nyl wherein said Hee and Het are
optional | y subsiahdiRedcmintiépetizatlyorepradeer g dipeasirhble; t wo or nore hydr oxy
substituents; . - .independently represent a heterocycle
selected from gﬁ?%’ﬁ%ﬁﬂ? ‘;qffk"%%?%?%?b% nonyl, piperazinyl or piperidinyl
wherein said Rn8 HRe o’ ?B%Belnf 8% substituted with one or where
possi ble two or nore hydroxy substituents; Het9 and Heti each independently
represent a heterocycle selected frompyirolidinyl, pyrrolyl, azetidinyl,
2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het9 and Hetw are
optionally substituted with one or where possible two or nore 30hydroxy or
Ci 4al kyl substituents;



Het" represent a heterocycle selected frompyrrolidinyl or piperidinyl wherein
said Heti is optionally substituted with one or where possible two or nore
subst i t uent sYOSMEAPHY from G 4al kyl , C3, 6¢cycl oal kyl , hy I IEP2E5 806Ky - |

C 4alkyl oxyd 4al kyl or pol yhydroxy- 01454 | cyl -; 35Het 12 represent a heterocycle
sel ected from norpholinyl, pyrrolidinyl, piperazinyl or piperidinyl wherein
said Het12 is optionally substituted with one or where possible WO

2006/ 061415PCT/ P%Or(g5/ 036606 28 .| \/g@gpr nore substituents selected from

G Aal kyl, C3_6 %fﬁ bal Ry Ay droxy*'Ci”4al kyl -, Cmal | cyl oxyd Aal kyl or

pol yhydr oxy- G Fal %R repretepthydeogens Sesilkyhotttet efoclldl-e sel ected from
pyrrolidinyl orlpi’ped i tdastyindsdadeailynrep@ictts oy kaliol btionylly sabstifutqaariindinayt ar e

optional ly substi ' 9BEMOK PABSL P} : ubstituents
selected from 014211{%3@/??5%”‘% oels‘ﬁmﬁﬁgﬁiglr gt%(yr%grgﬁg% ?{Cthgg&lg?iyl oxyd _alicyl
or pol yhydr éxy- CIWR’?PI-VP"‘W%&%%Y lfﬁg‘ﬁ?yi'sgh‘la HloRe PEHBRP@os WEL-€4YDr om
pyrrolidinyl or php®pi @tiC}a.declmmeylei n said pyrrolidinyl or piperidinyl are

ol cotod Trom GraaLEyl e (3 by oa ey B e s, ARafipLRSt T tuent

sel ecte rom ...C3. 6cycl oal kyl , ydroxy- G _ol kyl -,

Cl4al | cyl oxyQ4al lgi}’lpe%?ﬁyé’ol yhydroxy-G _al kyl -; Hetl5 represents a heterocycle
sel ect ed from Aist pH&l, iHey leachpdependprdly igaresers imeanhabinyh pipeeseingh pigeriddivhgd  wher ei n
said |letisiois oppyrflidinkly substituted with one or where possible two or nore
substituents s c i Yhridi Lol iy droxy-d _al kyl -,

Cl- 4ali cyl oxycgifgg {fgﬁgsefg%% 8192 E'Icﬁ%fl -mgé?glg?ﬂﬁi n?- ;_rl%%‘(f%‘,l'ln ét 16 represent a

het erocycl e selBEt BRSPS 0&2}% %fi(a‘f%wﬂ&%a@i%gwlwmﬂ Whsrerpd defi ds Het " i s
optional Iy substi tptoealywilshugedevitrCiwiiede possible two or nmore substituents

sel ected from @I:Efyaﬁﬂﬁ)ﬂetm 553,%1 GRYseh @tk Ydpresdhy 8 h syl s@bddiirode pyrrolidinyl,

pol yhydroxy, @ 4al Kyl o, Jiet o & GRGESENLS & bl AGYCL e Bl GeLadallom
not phol i nyl, pyrrB.l iy P %l pe|ya2| nyl “or 20pi1 peri di rPyP WheT8in said Heir is
optional |y substi with Bat viat9nhe or where possible two or nore substituents
sel ect ed from Get*AhddyHet™ €B8h Griyihdamtik ypresent a hdwrokryohe el &tedicftokiyherpholinyl,

Cl4al kyl oxyCmal kyl,ing4 /R0 Mg oot pirotly | - Het 2 and Het 21 each idependently
represent norpholinyl or pyridi nylp; Het 22 represents pi perazinyl or

pi peridinyl optionally substituted with Cmal kyl or 25hydroxy; Het23 and Het 24
each i deperrdenthh ylrtbgrrobisetnthe pigpanbiny ahitiony providesd poauidinotdrivgtivepef the per i di nyl
wher ei n sai d Het 2&r@iila Hptodspoinids OREdianad rkigred was thetodinpelingé sfifo@a® or where

possi ble two or nore substituents s Cfted\f\nﬁm hydr oxy, 1llet22-carbonyl- or
Cl-alkyl; in particular 1let23 a 1 iiet24 each jndependently represent
pyrrolidinyl, 30decahydroquinolifiyl or pyridingl wherein said Het23 or Het24
is optionally substituted wrth ope or where po g/gLe‘two or nore substituents
sel ected from hydroxy or C 4 \ Het 32 and #each i ndependently
represent a heterocycle sel ect gd frjom nor phol ) .pyrrolidinyl or

pi peridinyl. WD 2006/ 061415PC 2005/ 05660 é further group of conpounds
according to the present invefti Bn,iconsi sts of: ho¥e conpounds of fornula (r)
wherein one or nore of the foll ow ni~r ietions apply; Z1 and Z2 represents
NH, Y represents -C3 _9alkyl-, -C3,9al I‘ , -Cl, 5al kyl - NR6- C15al kyl -,

5-C1, 5al kyl -NR/ -CO- G . 5al kyl -, -C _6& kX xCO NH, -Het4-Cl3al kyl - CO- NH C,

43al kyl -, -CF2allcyl -NH CO L1-NH, -NH L2-NH, -C 42al kyl - CO- NHL3-00-, -Cl
_zalkyl-NH-CO L4 -NHCO-Cl "3allcyl-, - C424f | cyl - CO - 141- co NH Cl 3alkyil-,

the M-oxide forms, the pharmaccutically acceptable addition salts and the

stereochemically isomeric forms thereof, wherein Y, Zl, z?, Xl, Xz, Rl, R%, R3, R* and
25 R’ are defined as for the compounds of formula (I) hereinbefore, including any of the

limitations as provided for the different groups of compounds of formula (I) as defined

hereinbefore.



Het 3- CO- C1, 2al kyl -, 10-C1, 5al kyl - CO- NH- C, - C45al kyl - NR13- CO- C1_3al kyl -

-Cl_3al kyl - NH- CO- Het 32-00-, or -Ci, 3al kyl -CO Het33-CO-NH; in artrcul ar Y
represents -V¥8GWPRGHIS _C1 5alkyl- NR6- Cl.5al kyl -, -C1, 5&10%1’2%%?‘6@9 C45alkyl-,
- Cl, 6allkyl- NH-00-, -CL,2al kyl - NH-00- 1#1- NH-, Hee- CO C1, 2al kyl -, or

15- C1_5alkyl - CO NH- C1, 3al kyl -CO-NH-; X1 represents a direct bond, O,

-0-Cl.2al kyl -, -CO Cl42al kyl -, -NRL6-Ch2al kyl -, -CO NR41-, 1let23- C4.2alkyl-
or C _2al kyl; a i 2all cyl -,

o o o Ar%t%@ FofpulBEBAGL Byl ARG B g 22l | oy
di rect bond 0,festriptiens apRvky| - - CO- G _2al | eyl-, -NL24 8 C1, 2al kyl -

20Het 24- C1, 2a| kzg}landzﬁreﬁsemaNIHyl in particular X2 represents a di rect bond, O,
hOdO _2al kﬁlr’ Y%greselﬁsZe Jafiyl-- ng‘f}ﬁ?e 9c,69r< 1%&?%% chl rteﬁraztents

ydr ogen, ao Y. ar stituted wi or

Ct I al kyl oxy- (?‘éﬂrtég\@ﬁt O?f il g ”8%’%‘%{&035%‘% represents hydrogen or
cyano; R4 represerﬁrealhydrlbg6H2§9N +<bpalls>251m@prcelgem@rqqm@gelhyl- hal o,

Cl6al kyl oxy- or Clg8akeyl-0xyzallsubetNiyt@daisiiiNg-Betiletoor C1_4al kyloxy-; R6

represents hydrog 1 e h ogen; Rl | represents hydrogen or
Cmal kyl; R13 re rgés] n‘%}qﬁR r%glrgﬁ)ﬁg%é zM%rcll Lepresent derogen Cl 4al |l cyl or

Il et17-Cl 4al k IeprrSﬁntberilffiCb‘tﬂn&rO Rfi’élaﬂ]érlﬂr@ LprlybniethfdedgdAt 35R17 and R19
represent hryrdroger(:OJM{1 keip pasentr X’ Gpraaltkadircortond a0y, sililyst ot ut ed with one or
wher e possi bl e | wq@NgMre substituents sel ect ed from phenyl, nethylsulfide,

cyano, pol yhal 4al I C (}g\g Q 606 30

Chal kyl oxy, py ?pﬁiff’myir%ﬁecﬁteb%%%%h ‘Aagliy @(15?%0%5& 2c°§c| oal kyl ; in
particul ar Li repréQeW's; ampesirksnX’ remgserrteprlle@emné @304abdkl-, opt i onal |y
substituted with ope-NR“-ph ere possi ble two or nore substituents selected from

phenyl, net] yI ‘{P"ﬁq ts hggldhgﬂ( ?%l#yﬂe?ﬁiéﬁtgy , 5Chal kyl oxy, pyridinyl;

nono- or d| represents C _sal kyl
optionally subst i Furta XWSFW“E)‘FFQ Wétrh h@\lﬂelrleé %&éﬁuﬁ’ll(@‘yt \}R)paﬁrcuﬁb?‘ere%rﬁfﬁ%r t uent s
sel ected from phehydrogen nelidhy| sul ti de, cyano, polyhal oG all cyl -phenyl -

Chal kyl oxy, pyrnzqiéppéééms HyaRfen &rhalgr (Cmal kyl ) -am no- or C3. 6cycl oal kyl ; net
represents nor |soxazolyl or piperazinyl; in partrcular

ho
Het' toreprese%t §epresgnt%lgﬁmﬁer1 OIyCryapr perazinyl; nore in parti cuI ar Heti
represents Hor &mpif%?lmhm&g@‘?ré‘ﬁlﬁesent s norpholinyl, oxazolyl, isoxazolyl, or

pi perazi nyl ; i R’ pardsémuttydrogtie hdor@palesenbsRimprpleodi nyl or piperazinyl; nore in

particul ar Het 2 r@pbraﬁ{g)e}ng@osggg{e@mmlggIHetZJélde;a:ﬁ(yroepresent s nor phol i nyl,
pi perazi nyl, pi er | din Syhydmgerpyrrol idinyl; in particular Het3

represent
represents hydrogen or C; 4alkyl-;
25 R16 and R*® each independently represent hydrogen, Cj4alkyl or Het'’-Cy_4alkyl-;
R'" represents hydrogen;
R represents hydrogen;
Het’ represents pyrrolidinyl;
Het!’ represents morpholinyl or piperazinyl wherein said Het' is optionally substituted
30 with Cy4alkyl;
Het® and Het* each independently represent a heterocycle selected from pyrrolidinyl
or piperazinyl.

A further group of compounds according to the present invention consists of those
35 compounds of formula (I*) wherein one or more of the following restrictions apply;
Z' and Z* represents NH;



represents piperazinyl, piperidinyl or pyrrolidinyl; Hee represents

nor phol i nyl era2|nyl pi peridinyl or pyrrolldlnyl in particular Het3

represents pWBéF W2PHIA or piperidinyl; Het5 represents RIESAOSIIHI,

pi perazinyl. piperidinyl or pyrrolidin t, in particular Heit3 20represents

pi perazinyl or piperidinyl, nore in part| cul ar Het5 represents piperazinyl;

Heti represents piperazinly pi peridi nyl, pyrrolidinyl or azetidinyl; in

parti cul ar Hetl re ol I azetidinyl, nore in

particul ar Het| ‘%?%’ Sent §1]kgllz/eF 9&11(‘31‘1 y CZ% %irflieﬂdrdlegé ﬁ%’l—‘rmr phol i nyl, oxazolyl,

i soxazol yl or pi p Ia‘zlhﬂgNH CPn -paraty Nﬁeﬁ' Het 27 represents norpholinyl or

pi perazinyl; Ha" r@pilegeNR's CHpE@MNH-Cnytlkyl-oxazol yl, isoxazolyl or piperazinyl

wher ei n sai d F@%%T%)rés&t&palfeg%lnhb sNﬁsg\#ﬂg}eq,r\@l zaljk ghal kyl; in particular Het22
r

represents nn I i n _sal nnrphollnyl or pi perazinyl
or optional Py 3%5@?‘?5%/‘%%‘3’[ dgéclqﬁ4 ylor fupallvlin particul ar Het 22
represents pi p&’ aeprassits lydtogemailb yr Susbkylbtsat ed wi th Chal kyl ; Het 23 and Het 24
each i ndependetjgﬂlréf,rgsgfaglg,ag)ggn@}hla@t erocycl e selected from pyrrol i di nyl,

pi perazi nyl or e”rgs)’ noerrceén% said Het 23 or Het24 are optionally
substituted wt fEBon P’ 35Het 32 and Het 33 each independently
represent a hetPeFQPW@tsehyé@lg@b‘tféé °from nor phol i nyl, piperazinyl, piperidinyl or
pyrrol i di nyio, Imr@ad‘séﬂtﬂlyﬂﬁfgeﬂ'lﬁﬁlaar @ndikiexy33 are each | ndependent ly sel ected
fromn‘orpholin# ]%éllg . or piperidinyl, nmore in WO

2006/ 061415PCT. l;Pé)OOS/Okf 606 31 particul ar Het 32 and Het33 are each

i ndependent |y SefRESE & hor phol i nyl or pi peridinyl; A further group of
conpounds accoRdi mpresents hyrogsn es€nelkinvent i on consi st s of those 5conpounds of
formula (1) \/\h@ﬂ@dnaRe@nepr@gemr}pﬂleg@f atdhe followi ng restrictions apply; Z1 and Z2

represents 17 Y 1 ReR t -9alkyl-,

Cl 6al kyl - Bt 05 PR TP Io8t “ 1 o L2- e o

~CL 5allcy1l- COMRYrenceserdepyeighdicdh NH-: in particular Y inrepresents -C3.9alkyl-,
C _6al kyl -NH00-, -C1_2al kyl-NH CO L1-NH or -NH CO L2-NH; X1 represents O,

- 0- C1_2al kyl - -CO-Gi sl kyl - or Het23-Cl_2allcyl-; in particul ar X1 represents
0, -0-G sl kyI r.es

Y00 0 sl kyl Y of HERTE A er PR g e BRI GER Fieptns SR E R

-0- Cl1_2al kyP- or foppuledl) sommorsds- hef@aﬁﬂe@fﬁfééemséhewmpwéwffmw Ci _6al kyl oxy-

or Ct6al kyl oxy- substituted with esents hydrogen or halo; R3
represents hydrogen or cyano; R4X1represents hygr ogen or hal o;

RS 3 \ ¥ R
s I
. 5
R 6 Z‘\ o 22 R

© (1
the N-oxide forms, the pharmaceutically acceptable addition salts and the
stereochemically isomeric forms thercof, wherein Y, Zl, ZZ, Xl, x? R Rl, Rz, R3, R* and

\

R’ are defined as for the compounds of formula (I) hereinbefore, including any of the
25  limitations as provided for the different groups of compounds of formula (T) as defined

herembefore.



20R5 represents hydrogen, halo, G _sallcyloxy- or Cl, 6al kyl oxy- substituted
wth Het2; R6 represents hydrogen; R2 represents hydrogen; Rl1 represents
hydrogen or ¥P2P164P143 ; R13 represents_hydrogen; 25r epr d4dAtP3008Per16y |
optional |y substituted with one or whef® possi ble two or nore substituents
sel ected from phenyl, nethylsulfide, cyano, polyhal oG _4al kyl - phenyl,

Cl4al kyl oxy, pyri di nyI nono- or di (Cl4al kyl)-am no- or C3_6cycl oal kyI in
particular L1 repres Chsal k 2 I epee ents Cissal k ionally

oot | tuted w R PBRE g Tosmar B f Bt B ErrE 0o gst be HlohPR sel ect ed
from phenyl, meeydtions ¢npb/e cyano, polyhal oG , G 4al kyl oxy, pyridinyl, nono-
or di(Cl4all ryOzlamizbrep@gen@}ﬁcycl oal | cyI in particular L2 represents

a salkyl: | Het v roRLgReR: u{}PrJEhO'u{]H?ﬁ-- RFet b LBRABRAL KL B Bl PET aZi Y1

in partlcular repres %‘E} pl per azi n particul ar
Het' represents wwromem qy fi(Cia lm/%&@ﬂ@b@vaéﬁzﬂ@sm%aoa 32 Het 2
represents nomhol i- Gyflalkybooaz@bq/lkyl- r@@xlajzleNRf"LCl sakylpi perazinyl; in particular

Het2hr|epre|sen'|t_étr5mrcphﬁ1}um§t7 C@(jlpslamzﬁtaé[ Wb - COMNIR, 1) 08 w}p@bar He]t2 represents
nor phol i ny rep azj n er, nyl or
pyrroliclinyl, in {l‘l’yiﬁﬂcﬁs lﬁé ?aM g{eﬁé@e N éﬂé?aﬁ? ﬁ@rﬂ? ch;} peridinyl, nore
in particular Het 5U¢te§He§éhNH Cpné}:l@ﬂaz@méﬂkﬂﬂ%t EZﬁadl@Ybﬁ@sfémlkylrmr phol i nyl ,

oxazol yl, i goxazol. aj zaﬂl&l NHEEY-8ZNAY,-C)WaRY ECO-NIRLUCHEt@8-NIsL.bpbi,onal |y
substituted wi th CRAgld,odlr ch LRALAG S AR 8RN SRERLC TR pNAYI Yl or

pi perazi nyl wher ei i*%Sar [ per azwmor ogtl Yy substituted
with tod _al kyl ; n@r%‘thC(Béﬂ @lflagiﬂ ‘P@t’ 223l & It " optional Iy
substituted with CNR ZH @0 k?yiajkyl-EHZHﬁr@b—ﬂeiﬂ@l—e@ek&Mhd@M%ﬁy}Mﬂesent a
heterocycl e sel eCL@%ﬁ&Q@R‘@)@d@J Mi?mi{ -H@ém@bmmyﬁet&mp@lggkﬂm@m wher ei n

par i cul ar Pt 23 e T8y &@% e A TR

n a further enbodi nent
of the present X rsmereitypdidse Q?érﬁbo@ salbﬂ' £6% fd-£1¢aylaNR *sel ect ed from t he
group consi sting GRR'S-Calkyl-, -CO-NR""-, -Het*-, -Het**-C salkyl-, -O-N=CH- or -C,salkyl-;

1H, 7H6, 2: 12, 8-di 8, vall ; agycho osi ne-
17, 20( 141- 1) - di one %ﬁ CE;?( ;%;e, @ d“lébg"%%erg@x q% Y- £0 t“"?f%ﬁy-l

6, 2: 12, 8- di net hen R7H-Ii% “f C%VN%O ,éﬁﬁ J:y(q BIFEHr%feom ne-18, 21-

di one, 25-chl or o- 1C4kel5, 16, 17, 19, 20, 22- oct ahydro 11- met hoxy- 19- ( 2-
met hyl propy1) - XZ(rgfggs):ntsadlrectbond 0, -0-Cy.alkyl-, CO, -CO- C).alkyl-, NR'®,

%rltl)mzl_'-li ?5156813“ tgfkgnqulf é@ I\;Rl?l_%e@ b%ﬁpoel z%(%t ebrﬁ%{ac&% og‘gﬁqsi ne, 23-

1H, 7H- 6, 2: 8, 12- di ksl ¥3r62t§sej}t8@ dgeeﬂ)ﬁ%?od? Ereatkel(Eazaeyer8oosi ne, 23-
bromo- 14, 15, 16, 1NKES MR it xdy.cH(- B reHefdxsHer™-C, salkyl-, -0-N=CH- or
1H 7H 2, 6: 12, 8- di ngt hgpe- 141-1-13,19, 1, 3,5, 7-

%?ﬁgg;?xat etr afgzr%)%/s(e:tlugpyed?(%ler?%sll n(?malgoxy- }ﬁat or:l[? représenté 18-tetrahydro-11-

C|¢alkoxy- substituted with halo, Het' or C4alkyloxy-; in particular R' represents
hydrogen halo or C4alkyloxy-;
R? represents hydrogen, halo or hydroxy; in particular R? represents hydrogen or halo;
30 R’ represents hydrogen, nitro or cyano; in particular R® represents hydrogen or cyano;
R* represents hydrogen or halo;
R’ represents hydrogen, halo, C;.alkoxy-, Het*! or R’ represents
C,calkoxy- substituted with halo, Het* or Cy4alkyloxy-; in particular R® represents
hydrogen, halo or C;_salkyloxy-;
35 RCrepresents hydrogen;
R’ represents hydrogen, Ci4alkyl, or Het”-CMalkyI-; in particular R’ represents
hydrogen or Het"’-C, alkyl-;



111, 7H 6, 2: 8, 12-di net heno- 13, 20, 1, 3,5, 7, 17- benzodi oxapent aazacyel odocosi ne,

23- chloro 14,15, 16, 17, 18, 19- hexahydro 11 met hoxy-

6, 2: 8, 12- di n¥PRNKASHLE 13 1, 3, 5, 7, 17, 20- benzoxahexaazacy ACHERLNFEYE ne- 18, 21-

di one, 25-chloro-1, 14, 15, 16, 17, 19, 20, 2§;oetahydro 11- met hoxy-19, 19- di net hyl -

1H,7H—6 2:8,12- dlnetheno 13,1, 3 5,7, 16, 19- benzoxahexaazacycl o tricosi nel7, 200
-1)-dione, 24-chloro-15, 16, 18 19, 21 pent ahydr o- 18, 18-dinethy1-11-

[3 (4-nor phol i rﬁlg:al)gr@ {{Qpagﬁ(%k%pe%enély éepresents Ij)_lgrol%en or CM 1ona11 subst1tuted

1H, 7H 6, 2: 8, 12-d nzoxa Azacycl ot cosi ne-

17, 20( 14H) - di one, szﬂapeﬁ1ybmtf{v§ulflée 1509y ol p?@?%ﬁva? 51 gHC 1[43k()rammw>

2006/ 061415PC T/ ERR 018470 86H(8rtid@ari rrpiveskitniyyiorgen @y ydlkyl, or Het"-C,qalkyl-;

14, 21-di oxa- 2, 4, 8,34 128e ﬁﬁ@%;@}@}d@%hg%&@or%egﬁéﬁm r» 1-9, 13- -] oct acosal( 26

3,5,7(28),9, oul tri
10°19" & o, K50 ét R G oy B
-9,13-1 hexacosal( Zul)stl@lteé Withhgyrogy arf13 ; in@arpioulardin hrspreseBts dadtbemmi orr i | C
14, 21- di oxa- 2, 4, 8,(1&11d%- pent aazat etracycl 0[20 3.t
.1-3,7-.1-9, 13- 0%&1%9&%%%%@{;6%0?4% 8) 9 11 13(27), 22, 24- nonaen- 19- one

21 17- met heno- rrol o

r1[13, 1, 5, 7, 16, PSLQW%Z‘E??% fhendey X‘:V TeEd yggﬁgﬁbcl*?”%’ér bonitrile, 8-chloro-7-
fluoro-1,2,8, 5, 10 Q&l@tﬂ-p%cﬁlﬁm?ﬁakldé Hér ot 0elR0-orphénokgrafyiaxo- , (26aS) -

14, 22-di oxa- 2, {8,pqlr™® each inde endently represent hydrogen, Cy4alkyl, Het' HetlS-CM

9, 29 pent aazat etragé/cL‘g 9 3, § nonacosa1(27) %(29) 9, 11, 13(
28), 23, 25- nonaen- 143

12, 8- net heno- 6,12 repiasernty @)l—s?FIHLOPBOI@UESLTPS%@@(&@W@%VZWW@MW%docos| ne- 3-

carbonitrile, 23-clidsafentslseldted Forh@hdngl, i8endd pAiig T iy thadide, h¥droxE thaxy - 19-
met hyl - 17- 0x0- d henvl. polvhal l- _
| H 7H 12, 8- rret heno %ZOEA MTri lTy rox)ép eny lpoy aio%(f ylnp Xapglﬁ‘tala 1tmzqz’ic ¢l otricosine-3
_ carbonitrile, 243”9]11‘?"6?1??“14 apgnogbanyl, 586"1@032]9’ ?Tlllﬁ’efnﬁm/(?f@ G#aligt-noxy- 20-
met hyl - 18- 0x- O h@mlrspecmdazgsrluuparmtuludnpxpcmd@ Grdkyloptidralyesuboitpalinds  of

fornula (1) wher e'oﬂeoré(lwher@boss%?etfv@Bfﬁ&@Bﬁb’ﬁtﬁuQﬁsseﬁctedﬁ‘&ﬁﬁh&@ hﬁ$ of for m(JII;JI

whereln - x2- ropr SEURPETAE i iR BT s /SRR BUEE o 2T 1) ®
wher ei n - X2 epPe@b‘?’i‘b’% %H%lﬁé?xyofclaal@fl?%lﬁenb‘oﬁalmo%bonylv O cHdealiybl - or
-NR16- Ci _2al kyl - amdloymeroebml(-OQancyﬂ)eqmleesﬁmﬁlﬁ]d@lophemreoﬁpz@qulafINRl? Cit2allcyl or

- Het 24- C1. 2a11(yl tepres&its ¢ ﬂﬂﬁﬁoﬁf%ﬂa@}mﬂ&ﬁ@d&fﬂ{ﬁﬂéhﬁ thi ls\ﬁ{m?l@edyﬁrox%(]- represents
-0- or -NRI6-C1 2 represents. - 2al 1’cyl or

- Het 24- G _2al kyl - ah“%ihaé%ig 6‘8%0"69@2“‘8@‘38‘?’%1%? d)'iZO\X}r’ner ein -X1- represents
-CONR 7-, in ;ia:rqprqmt%@l saiyl[qptionally substitytpene oreovhseanegablofwofasmetd a (1) wherein
-X2- repr esgnt S - QébsiNBents delRctpdfrbr Ghidngl, thidn@ChNidinyl, irRosBulGaBetedsthefl, f or nul a

(1) wherein RI e t g_np(?unds of
formula (1) wher eﬁ{lﬁﬁgmy&b@ﬁrowﬁ pu%%?ﬁ@(@ %nﬁ/d ‘B ?%18 a (1) wherein
R2 represents hydridg yphenyl‘ YOS EO U hfpedelet aF‘ﬁ}"n’E}P%P eafiumdbdl-n R1
represents chl or oaminef bucmd)tzosﬂ;()n notela dhpowsads @halfyd optisnally(shdstivirer ei n RS
represents hydrog%ﬁ'e &6 wi;lrﬁ;a@dslméltawrmorev}&ast%g&@s/s@@étédlé(?ﬂﬁeﬁipmﬁﬁﬁ56606 34 -

t hose conpoynds of erein sent s XY=, 1N
parti cul ar 3 th OX fs%de hglci]foxy, or mono- or%s(CMa ~amino-; morc¢ 1 pa 10191 IyL

represents Cisalkyl optionally substituted with

mono- or di(C4alkyl)-amino-;
L represents C;.galkyl optionally substituted one ore where possible two or more
substituents selected from phenyl, thienyl, pyridinyl, methylsulfide, hydroxy, thiol,
35 thiazolyl, cyano, hydroxyphenyl, polyhaloC;salkyl-phenyl-, C; salkyloxy-,
C14alkyloxyphenyl-, aminocarbonyl, Cs.ecycloalkyl, amino, mono- or
di(C,4alkyl)-amine-, or imidazoyl; in particular L’ represents Ci.galkyl optionally



- those conpounds of fornmula (1) wherein R4 represents hydrogen; - those
conpounds of fornmula (I) wherein Y represents C3_9alkyl and RI and R2 each

5i ndependent VQ 2P¥ff¥&ent -0- or CO NH, - those conpounds’HEPEUFHINY (1)

wherein Y represents -Cl_5al kyl - NR7- Cogbml kyl, -C 2allcyl-CONH1 C
_2alkyl-NH-CO- L -NH00-, -Cl1_2alkyl-NH-COL -NHCO G _3al kyl -, 10- CO- NH- 12- 00-
or -NHCOL2-NH; - those conpounds of formula (1) wherein Y represents

OO 1101 267 0O Nt %bg%f%a &%‘rk R Y oS P IR i O A bl
G _3al kyl - NH CO- H@ypdinggret Sulﬁqéecmo 3331%19%@@ “IRERYE Coalpry: 15- those
conpounds of for moedrbormmﬁnmonor\dl(&mmmmm--@Q@&llkyt;yﬂlazhl&?eme@ml | cyl,

- Ch2al kyl - NT4- CO- knoré\llﬁ" partlc%riz"f‘é kéé!:ntscél} gla\k'yl%l&gﬂy subgz’gtutg@lxllflyl - CO-NH-L3- CO- NH'
- O NH-[2-00-, - N O Cl 3

20- C1, 6al kyl>- CONFEO“Odr § Ha%'i) a‘c“,E}"Hetmoo- -d _3al kyI NH-COHet27 00- or
Het 4- CL, 3al | cy|Heglomd Net’ €ich adrydndently pepgesént motpbelinyFrbyoidingte wherei st Elepr esent
i nvention the X2 syhsf bl UithallySsubdtitdeaSiitt Mln&CMall@EhﬁdJ&@t@hbﬂﬁﬂt represents

e O oory ot Bl EoRkds 0. 1o%y.e§ﬁﬁ’?,ﬁ%ﬁ3 ok el akplpgiEsent s hal o

and is at positio
substituent is at opysinerponys; 18&6‘?‘3%%%@%@%9@?6@@?%@ ICFRESEY| oxy- and t he
R4 substituent at nmpasiotinydn 5 of the structure of fornula (1). Alternatively,

the X' substi ttrfewtanaﬁetateacemﬁan@éaﬂ;m résa@aﬁéte@wé&a&a@rﬁonxfﬂoﬁ&ﬁﬂts hydr ogen
or halo and is at _posi haio and is at

ucnt re
position 5, the XIPYEQH Aé’?‘inf'luglh’ilotl?@ l§?fﬁ’fn°§8%11 ({e %‘Pﬂ&rgquupoth  RREABSP t uent s at
position 4' and repeedenrdehipdridglen aod Heyrar kytionsdly- subgtithtediveithRae ubst i t uent  at
position 5 of thehslehgiblteoof mbempdtbdy drijet™-dionglo IbeKitaESs; B paftitiier | Nvent i on

b db I d
g;‘”t hgsgrgﬁﬁ[f ?}Ie{i@ﬁd Al éa%P{ﬁlngen&Bﬁ‘?% e9m§é’ﬁlatté?& Ll‘és&éc%ﬁ?ﬁge%ggm“go%’uﬁgn

phase and solid pﬁ&%‘é‘dgﬁb?npw? Vi“toé hiiRakia ‘Sqflﬁlé@]ényétdﬁ%é‘}rﬂqwmlﬂetl C processes
are for exanpl e degpenribgdr pipertdmyl Wbﬁbrblowdlljetf efdditet ose optibledllgsasiioteic Conpounds”
" Ogg} 024114(1 ESQT 71) %ﬁ%h%%évﬂz 14536k HRY finlolBir giof'b&@rdrow iuewuen{snt er SCi enge 3 68\/\?1993)
J. Chem Soc. gE E Qg/rtaﬁas‘g “%ep e%e(%@y ref?éen%geter?cﬁdﬁ Sélec}/% fforrln é?'r%)hg % step a 2,4
or 4, 6-di-1200r di 2@vophdnonyldpipgazioy pr niretdimy hateesdin sid et 2md AP atpr i ate ani | i ne

of formula (111) ‘optiophldl sbdtingedariihl dnn opyhdrapdiible tvaf org@aeliydtoxyor mul a (1V). In a
second step this %Sélﬁlg}gspyl’l m di nc | s further substituted with a 5 further

ani | i ne of gen% %gl ﬁ ngl}% ¥\/rr11 h r ovi es t le)aeg f‘%iﬁm | i ne%‘ﬁﬁél m di nes of
formula (VI). DEhBYEEL Fash! Hzé@a%? PP ETbHsllhts of the
present invention 2-pyrroliiRylypipetazinyl or piperidinyl wherein said Het” and Het® are
25 optionally substituted with one or where possible two or more hydroxy
substituents;
Het” and Het'® each independently represent a heterocycle selected from pyrrolidinyl,
pyrrolyl, azetidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het’
and Het'® are optionally substituted with one or where possible two or more
30 hydroxy or C;4alkyl substituents;
Het'' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het!" is optionally substituted with one or where possible two or more substituents
selected from C,4alkyl, Csscycloalkyl, hydroxy-Ciuallkyl-, C;4alkyloxyCsalkyl
or polyhydroxy-Cisalkyl-;
35 Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible



FI 2N AKN ' (V) Substitution 10Wherein Y1 and Y2 each independently
represent CE. 7al kyl, C3.7al kenyl or C3_7al kynyl wherein said O 7al kyl,

C3. 7al kenyl ,W%QWZQP%%W are optional ln¥ substituted wi t P@AR2WOWYr e possi bl e
two or nore substituents selected fro m no, nono- or di (Cmall cyl)am no,

am nosul fonyl, nmono- or di(Cl4al kypam nosul fonyl, G Aal kyl sul fi de,

C Aal kyl sul foxide, C _olicylsulfonyl and Cral kyl oxycarbonyl am no; or Y1 and Y2

each i ndependent | represent .Het',. Het!-CQ 15Her-C i.kyl, CR8BRO-Nii,
CRBRO- NH 0O, CRo0 I STGHSTe by S-Si"ifﬁt?\ﬁf{“"%vé‘?/g‘gf*-ffﬁl?ﬁ 4 CO c123allcyl,
Cl. 3al i cyl - NRI | - CHgdroxHO iRy N @k vy kydalkgk or arhydpoxynHaallsier ei n RS, R9, 1111,
Rzo and R21 ar eieg3regRbdnberkidrodycle BEectAmaLIES lidthylfop pigttidny( Wherblgk8d nbef ore and

byt ol iyl o L@?}?@fd?ﬁ?%ifff%ﬁ%ﬁ% SUSRUF S O b R SR o or i py
pi perazi nyl Sor pi }5‘@‘? PIAPHy FU fasnisisplected %?"i—@t“a“‘VBCQGBﬁ?EIX‘éYﬁaI |y substituted wi th
one or where posshjdrexyt@oaldyl- Hrdkydaxlp€t jatkyentpslybglr@gyt@dalkylom hydr oxy,

Het 22- car bony! g ORLKYdn » RYGEQ¥Y sGdetiaolyibyr@lidiRaloy Pyeiamsywhdeidaliky! . wherein
Het22 is as defined f

or the.canpaunds .of fornmula . P and P2 ch
i ndependent |y repP&%‘rﬁl{nyt?ftpﬂpﬁHglpﬁy?rep?pg?‘?g}( &@%ﬁtﬁ%ﬁ SE Orévthf)rtﬁﬁgs,ﬁ’gf’uch as for
exanpl e a pri mary tor orgecondstityentssplaged thyeiE ondkyl. Rydydsalledr bonyl or halo (O, Br
orblg,tvvhi tcllat 25Upﬁ?dﬁé?@a@&blﬁﬂ-,Wlmmytgg&ymfppmhﬁdﬂoﬁyh%4ﬁﬂyl{;espeCti \ée!c y Yﬁ f
substituent to whi | . . as defined for
ik WAOMLE N DR R

t he conpounds 0 erivatives of

formula (111) or Pyyidipg wapeRerdkisbw ortopyb bt vidinng Prhgkere ST st andar d
synt heti ¢ processeg aommonbytitusedelbyed fros€; skl Cedydlonlityhe art of organic

chenmistry, in par tl-ify@ﬂdkyablﬂﬁcpﬁ,rélhﬁlﬂylf)i}@ﬁ'laﬂﬂ 5@%&@&5&@%@1@;@' dchydes or

ni t rophcnol s. Qs T OF e%éa]ér% e tgerl%geq?rr al gﬁﬁ@mgm S egelz 6-12 hereinafter.

In case of ol pHESE ch TIPS SPRE SRR TR Y B PREBY LT B ent i on are

general | y prepar edlecis eptipnally substisgdderit ope o whege gosyille tv as pnoregsubshityppls

functionalized pOls@l@teﬁrfﬁﬂmlﬁhﬂkﬁ, @ﬁcimalk@xamb@-@ﬂ;akﬁﬂ CMalkyloxyCMalkyl

10di met hoxy- 4-f or /retbRoxymet hyl polystyrene (1) is aminated with an

appropriate Boc- %02@?%%%%%09%' I |(g§ of f rgg.ll a %@) .by reductive am nation

using art knowketolBrEIPEA RGN sﬁﬂmf’ O‘B%BHPS‘P gy lq\ﬁélp}p&raé‘ﬁﬂ or

titani unOvresopr opprérdinyhwhereidsaid Het' agemiosally sutGHRET 2vit@HBCDOH et YossiblDM-/  CH3 COOH

1% as sol vent iSmiva) c{ﬁ%eetsiusg‘ﬂi_tdeﬁtsTsél@tdaa?hlyclgakilpcm_ 10QMGT, N ght at r Ioom e

t enperature. t hus- oht ai pe A spsubsequently couple

to 2,4 or 4,6-di -fydtr)?xyzifg%ﬁ-’ gy‘%fk%ﬁgﬁ‘é%% "gﬁ@&dﬁ’g?’t, féalkﬁlgagens in an

appropriate soMpentnddise heash idspagenily repgisert mopbelinyber PYtidiay el evat ed t enperature

(at 60-90C) f oHetbepitesedB pipetarigylion pipbrdipi egenaly sofstituted with Cyualkyl or

N- et hyl - N- (,3- et hw(gxl;;yo- 2- propanam ne (DI PEA). To obtain the

bi s(ani | i no)pyrj mdi scaffold of the present.invyention, the internediate

207 o1 (3) | & Helr PR T e BRI e B KSR St (B) usi ng ¢ he

Pd/ Bl NAP cat al yzepipaidinyhwhasein sadHet on Hey™ i@ optiopglysabstipptadevithopererdvliere t ol uene or

gil &zgn;a alida. solt \éﬁdéﬁibleltk% &ﬁnd?dﬁdbfng s@éctgﬂ&@{\ni&oxgsﬂa’rzemab@mst atfa ratick) of
0 in r : - 23 o of a wea

base such as for g%(“é%?%%sfg%&etThlns}I?tegcéthﬁg%b|geﬂé%§%%§ﬁlgéﬁﬁ(ﬁ@%§1’N2 and

shaken for 320-20 frealydapigotpat pyrdinyg shergmispig et otpllss BoPiorely  wo

2006/ 061415PC T/ ERBEOGLOGHIEOE 0B Whide possibdte ormee enbsiiteststshlect¢dnfren nedi at es 4 or

4" which after riﬁ%&gyggg[ﬁlkpgovi des the conpounds of forrmula ror are further

Ie.l ongated wi th I—E’? £ ;;.rﬁrl-i)epega}cggndgprgn&%tl}g ﬁelprdeaen{ aq)letetrgcyé{l!e gelle%tetd r%mcrr?o%h%lljigycr{,s of formila
' pyrrolidinyl or piperidinyl.
35



AXI -NR3 3Boc 2 R RKf-NH2 Hoc protected am no anilines reductive amnation 1
Schene 1 R2s, nX3- NR33Boc Rl -3-/ CV' |lsubstitution 2 38

0., " X3- 131RMNP3YLNH1%, 4. 0O2Et  a )r-,' Deprotection 14;PCHERIRE0506 | ¢,
\ThaX3-NHR53 / H N4 R ,R5 H4 Dcprore€tion R2 i R23 RY- r---.;;x4-ccl/2EL 4
131/ N

A further group of compounds according to the present invention consists of those
compounds of formula (I”) wherein one or more of the following restrictions apply;
Z' and Z? represents NH;

Y represents -Cs galkyl-, -C; galkenyl-, -C1_5a1ky1-NR6-C1_5alky1-,

5 -C1salkyl-NR"-CO-C) salkyl-, -C) salkyl-CO-NH-, -C; salkyl-NH-CO-, -C, alkyl-
CO-Het!%-CO-, -C 3alkyl-NH-CO-Het*-, -Het"-C) salkyl-CO-NH-C salkyl-,
-Cy2alkyl-NH-CO-L!-NH-, -NH-CO-L*-NH-, -Csalkyl-CO-NH-L3-CO-,

-C _za]kyl—NH—CO-Ll -NH-CO-C; salkyl-, -C).,alkyl-CO-NH-L*-CO-NH-C, salkyl-,
-Cy2alkyl-NR!'-CH,-CO-NH-C) salkyl-, Het>-CO-C,.zalkyl-,
10 -C1salkyl-CO-NH-C | ;alkyl-CO-NH-, -C; salkyl-NR'*-CO-C, salkyl-NH-,
—C1.salkyl-NH-CO-Het**-CO-, or
-C)salkyl-CO-Het?*-CO-NH-; in particular Y represents -Cs.oalkyl-,
-Cpsalkyl-NR®-Cy salkyl-, -C, salkyl-NR’-CO-C; salkyl-,
-Cy.¢alkyl-NH-CO-, -C;.,alkyl-NH-CO-L'-NH-, Het’-CO-C} ;alkyl-, or
15 -Csalkyl-CO-NH-C, salkyl-CO-NH-;
X! represents a direct bond, O, -O-C.salkyl-, -CO-Cyalkyl-, -NR'®-C} salkyl-,
-CO-NR""-, Het®-C).,alkyl- or C)oalkyl; in particular X' represents a direct bond,
0, -O-Cyalkyl-, -CO-Cyalkyl-, -NR'*-C) 5alkyl-, -CO-NR'’- or C,alkyl;
X2 represents a direct bond, O, -O-Csalkyl-, -CO-C, salkyl-, —NRIS-Cl.ga]kyl-,
20 -CO-NR"-, Het**-Czalkyl- or C.alkyl; in particular X* represents a direct bond,
0, -O-Caalkyl-, -CO-Cjalkyl-, -NR"*-C alkyl-, -CO-NR"- or C;,alkyl;
R! represents hydrogen, halo, Ci.galkyloxy- or Cy.alkyloxy- substituted with Het! or
Cialkyloxy-;
R* represents hydrogen or halo;
25 R’ represents hydrogen or cyano;
R* represents hydrogen or halo;
R® represents hydrogen, halo, Cisalkyloxy- or Cy.¢alkyloxy- substituted with Het? or
Cisalkyloxy-;
R® represents hydrogen;
30 R represents hydrogen;
R"! represents hydrogen or C,4alkyl;
R" represents hydrogen;
R'® and R"® represent hydrogen, C; 4alkyl or Het'"-Cy 4alkyl-; in particular R'® and R'®
represent hydrogen;
35 R'7 and R" represent hydrogen;
L' represents C;_galkyl optionally substituted with one or where possible two or more

substituents selected from phenyl, methylsulfide, cyano, polyhaloC, 4alkyl-phenyl-,



"f{ 002C-Y3--NI-M jcoupling c amno acids 3eq O -Y3-NHEIce /1-2;cis-NR33 R |
----C2 ONR X4-OREt -y R4 R/ It/ )-N 125Dcprotection Rs /=131' 1-14' 0
R 2 Y3-NH 1992 PA4IX3-NR33 .1 H NC /fli.saaNd-4C0O H rPCTEP2QSEES6063=N ' 11 R3
\ ,H',3-N173-NRR ', 7%r-0 N )-7%r..>"R4 /. .t.

C;4alkyloxy, pyridinyl, mono- or di(C;4alkyl)-amino- or Cs.¢cycloalkyl; in
particular L' represents C, salkyl;

L? represents Csalkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloC;4alkyl-phenyl-,

5 C4alkyloxy, pyridinyl, mono- or di(C;4alkyl)-amino- or C;4cycloalkyl;

L? represents C.salkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloC; salkyl-phenyl-,
C4alkyloxy, pyridinyl, mono- or di(C;4alkyl)-amino- or C;.¢cycloalkyl;

Het! represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het'

10 represents morpholinyl or piperazinyl; more in particular Het' represents
morpholinyl;

Het? represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het?
represents morpholinyl or piperazinyl; more in particular Het” represents
morpholinyl;

15 Het’ represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl; in particular Het?
represents piperazinyl, piperidinyl or pyrrolidinyl;

Het" represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl; in particular Het®
represents piperazinyl or piperidinyl;

Het® represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl, in particular Het®

20 represents piperazinyl or piperidinyl, more in particular Het’ represents
piperazinyl;

Het'? represents piperazinly, piperidinyl, pyrrolidinyl or azetidinyl; in particular Het'®
represents pyrrolidinyl, piperazinyl or azetidinyl, more in particular Het'®
represents azetidinyl;

25  Het" represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl; in particular Het'’
represents morpholinyl or piperazinyl;

Het? represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl wherein said Het?? is
optionally substituted with C; 4alkyl; in particular Het** represents morpholinyl or
piperazinyl wherein said morpholiny! or piperazinyl or optionally substituted with

30 C|4alkyl; more in particular Het* represents piperazinyl optionally substituted
with Cy.alkyl;

Het? and Het* each independently represent a heterocyele sclected from pyrrolidinyl,
piperazinyl or piperidinyl wherein said Het™ or Het** are optionally substituted
with Het**-carbonyl;

35  Het>? and Het® each independently represent a heteroeyele selected from motpholinyl,
piperazinyl, piperidinyl or pyrrolidinyl, in particular Het* and Het*® are each
independently selected from morpholinyl, piperazinyl or piperidinyl, more in



--- a R R3.Y=NH Werein X3 and X4 each i ndependently represent a direct
bond, Cl.7allcyl, C3 7al kenyl. C3.7al kynyl, Cl_5al kyl - NR36-C _sal kyl

Cl2alkyl- CO WE@M66HR 0-Gi  2al kyl or CR6RI; wherein HetRCTEBRPISSH@S and R6 are
defined as for the conpounds of 5for nmuPh (I'). Werein Y3 represents

Het 6- CO- Het 7, Cl.6al kyl, G .oal kyl -CO- NH C _eal kyl or CR31R32; wherein R31 and
1232 each i ndependently represent hydr ogen or Ci Aal kyl optionally substituted

wi th phenyl, indol hy | i de, 0X t hi ol dro henyl , Cl1-
221 Kyl oxyphenyl . HFHESEDSDIEr hyatsR kP et fon b Do

di (Q 4al |l cypam neplppmdlm’éazoyl or guandi no; and wherein Het6 and Het7 are
defined as for the conpounds of fornula 10(1). Werein R3 represents hydr ogen,

Cmal i cyl, Heti I t 12- Cl4alk AN 14¢ I hen or

di (G 4al kyI ) am nonﬁfrquﬁ <Carvo o a‘P \% togﬁ ei%y 8¢ nsms Of PS] y substituted
with hydroxy, &mnpGndsRs rf@’mulﬁr(l) drh(ﬂem A BT 1@9{1& ))&ﬁlrr FP@OWW rrsrﬁca?wpplbr

Cl 4al | cyl oxy. \Whender nregR33nts NP esents hydrogen, Cl_4alkyl, 1letl4 or Cl.4al kyl

substituted wt r o) 6 sEhide sel ected from
hydr oxy, am no, Vireenl: C%ﬁé @1 5§ I Yo, @Jaggti E;ﬁé{ ;?f(ﬁSCl 2r dkyl oxy
A

and wher ei nrepr ese‘ﬁt@‘}g ]\ch ﬂ?h%t‘%%&é@ Eowﬁyl ﬁ oxynet hyl
pol ystyrene (1). NH-@a3&NoF osdhstliyd € PNHSS sakd1iQsNHy; it praticdamyounds of t he

present invgntiong fe%nﬁeﬂ?graﬂclyi ,yCP{aﬁ@aNﬁdC@&ﬂ@ﬁdCPQllKEyQNRé@@t@lQE'IkﬁC heme 2. WO

2008] OGL1SPCT CPA0CGIAGHED. B, SUFTR.cov ey ScSSaN O, 1S5 1 98 - 2

"NCl (1V) R/ |s¥<$epresgts 04 -Oefp1oplisy =, -2 A 231kl q:Qg{et -Cioalkyl-; in particular X
represents O, -O-Cjalkyl- or -CO-Cakyl-;
X? represents O, -O-C zalkyl-, -CO-C.alkyl- or Het**-C | alkyl-; in particular X
15 represents O, -O-Cjalkyl- or -CO-Cakyl-;
R' represents hydrogen, halo, Cy.salkyloxy- or C;salkyloxy- substituted with Het';
R? represents hydrogen or halo;
R® represents hydrogen or cyano;
R* represents hydrogen or halo;
20 R’ represents hydrogen, halo, Cysalkyloxy- or C,_salkyloxy- substituted with Het?;
R® represents hydrogen;
R’ represents hydrogen;
R represents hydrogen or Caalkyl;
R* represents hydrogen;
25 L' represents Cy.salkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloC, salkyl-phenyl-
, Ci4alkyloxy, pyridinyl, mono- or di(C, 4alkyl)-amino- or C;¢cycloalkyl; in
particular L' represents Cgalkyl;
L? represents Cy.salkyl optionally substituted with one or where possible two or more
30 substituents selected from phenyl, methylsulfide, cyano, polyhaloC, 4alkyl-phenyl-
, Ci4alkyloxy, pyridinyl, mono- or di(C, 4alkyl)-amino- or C;.¢cycloalkyl; in
particular L* represents C; galkyl;
Het' represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl; in particular Het'
represents morpholinyl or piperazinyl; more in particular Het! represents

35 morpholinyl;



(V) Substitution NR33R2Rs 74co2Ei 1--,-., 1 \-5-0/ XtX3 111RX1 R5...(i-lei
elyR R4y yR2. . # K .., ,, NH BocHN-Y3-COV HN R33MC 4 HN 4.14-.. NHL'r, / ., 1,4
W?G?@é@@ﬂ}bt ection |i RBHN O_HNNH R3 5Wher ei n PRI/ERAWS666%ac h

i ndependent |y represent a direct bond, i 7alkyl, C3:7alkenyl, C3_7allcynyl,

G . 5al ky1- O Cl1. 5al kyl , C12al | cyl -CO Het:, Het 23, O- Cl. 2alkyl or CR8128; wherein
Het', Het23 R8 and RO aredefined as for the corrpounds of formula (1). Werein

wherern o and BAaeelt Mo SEnGBeRY estet B Mo B ) O T2

optionally 105ubsﬁprqa@névnvmq%mﬂr%nwrazmsﬂdmry|m parmphyHgtuwepﬁeer@ts hydr oxyI t hi ol ,
hydr oxyphenyl , Clmoﬁﬁnbkmyll oxyphenyl , am nocar bouyl, hydroxycarbonyl, am no,

mono- or di (Op i G B8 humg%%gaé%my i 95}9, amwa%cnlaﬁﬁetSG and Hee
are defined as tor e co n U ?% W PR R% represents
hydrogen, C’.. 4al F@P’Fese. eTaziny ?I-ptlj’f“qfﬁyik‘?‘ire“b?fétw ]&aTRVFemSphenyl or nono- or
di (C1, 4alkyl) am noip@hzidd] kyl - car bonyl wherein said R38 is optionally

substituted 15 pyi hpRygis hoﬁfﬂ'lr&azdmngnaﬂﬂyl o }Glf?éa LikMkiaBdidAerAyr i m di nyl
or Ci _4al kyl oxy. V\Vler%iys Fsi

e
G gari oyl savst i bR RS kR e R B B ent s
sel ect ed from hydposgzindyibersin spid merphe inyd py ranerazélyl endpliensiinebstyifehyith Heti' or
G nal kyl oxyo O 20Q6¢y0GibAelin BatiduliRRIO bp R5HGEpeARink Iopeoraily sdbstest i t uti on
reacti on a Boe- prg}rtg%tedﬂ(ypm no aniline (111) is coupled to 2,4 or 4,6-di-1 or
di -C -pyrimdine LII‘I’II’] for exan‘gLe t he rea ens in an approprlate
sol vent such asleh G‘EQFF(SI eqsp inflepsndently reprgsent p hetpracyglesgieq W&WP@W at 60-900C)
for about 40 hourslpcrazm)ﬂerppfesimb‘ehemffln MceETE] | or Netf 1ar¢’rmt1hlydll&wbyillt)1teﬁ pr opanamni ne
(DI PEA), 5yi el di ngith b@r*agionNOR Yk iohisH INES af HG® R@pkedént hRFIMMNH. In a second
substituti on reacti on under conparabl e reaction condi t| ons sal d internedi ate
(rv) is coulpl ed to the aniline ester of general fonnula (V) y| el ding the
bi s(ani | i no) pyr# afiberentpdimert b fhg Progany invenipr B serpndsnt Smylesh eite
i nternmedi at es of ®déamdl fanthé gty ahsigifigel;, ri ng cl osure provi des the conmpounds
of fornmula |I. Further elongation of the amine in VIl with | OBoc-protected
am no aci ds undeH, 76,2 kR ASmattendil 3.1.8135, 165 8defirorahexcarmoy dottitosingy nt hesi s of
intermedi ate 36 i nl7@rarH)-diosd @€ chlyriodl>5ds,1819.2t-paepydro-dtiretoxsand ring cl osure
the conpounds ofs o rymamédol 7e1- R, N9 591193 0benzbant dRiabRIdhraRBIE Q8 AR i n the

presence of a counﬂldnegzsrc%%m wpdnﬂﬁ)zb% B RAR]- Bl -methoxy-19-(2-
1, 3-di cycl ohexyl cagd rby NAPcar bonyl di i m dazol e (CDI), PQOC13,

Ti C14, sul fur B‘h f %gﬁg ey;re %)é-%exa )74? i%’@)%]%trafmﬁqfcﬂ?éio‘bo?l@%’@ﬁce or absence

15di met hyl am no
of 1- hydroxybenz
1H,7H- 6 2 8 12 d1metheno 13,20,1,3,5,7-benzodioxatetraazacyclodocosine, 23-
bromo-14,15,16,17,18,19-hexahydro-10-methoxy-
1H,7H-2,6:12,8-dimetheno-14H-13,19,1,3,5,7-
benzodioxatetraazacycloheneicosine, 22-bromo-15,16,17,18-tetrahydro-11-
methoxy-
1H,7H-6,2:8,12-dimetheno-13,20,1,3,5,7,17-benzodioxapentaazacyclodocosine,
23-chloro-14,15,16,17,18,19-hexahydro-11-methoxy-
6,2:8,12-dimetheno-7H-13,1,3,5,7,17,20-benzoxahexaazacyclotetracosine-18,21-
dione, 25-chloro-1,14,15,16,17,19,20,22-octahydro-11-methoxy-19,19-
dimethyl-
1H,7H-6,2:8,12~dimetheno-13,1,3,5,7,16,19-benzoxahexaazacyclotricosine-
17,20(14H)-dione, 24-chloro-15,16,18,19,21-pentahydro-18,18-dimethyl-11-
[3-(4-morpholinyl)propoxy]-
1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19-benzoxahexaazacyclotricosine-
17,20(14H)-dionc, 24-chloro-15,16,18,19,2 [-pentahydro-11-[3-(4-




As further exenplified in the experinental part of the description, a

parti cul ar oup of conpounds arc those conpounds of formula (1) were -X - and
- X2- reprengPZ%m@:‘B NR 7- and -C=0-NR 19- respecti velRET/ERRYENI4H6 er
referred to as conpounds of fornula (1% which are generally prepared using
the follow ng synthesis schene (scheme 3). As for the general synthesis schene
(Schene 2) hereinbefore, in a first substi tution 25reaction an aniline ester
(V) is coupledtolgl éim 0§6d| or di-d - pyrim'dine by stirring for
exanpl e the rea ens pp prlate sol v S. propanol or 1-butanol at
an elevated te étzé % gs éﬁ?&%?ﬁ?‘yﬁﬂgg 1493 Fnoijg'l?’ ‘B presence of

N-et hyl N- (1- net hyl BtHy1) 1205168 T PRPERFarb ghitEle df{ha’“’t he
ani | i nopyri m di ned9aioxe A2l tetfapramamaecy cl 1813.1. 1~r3 Ta. 1s@ddfibexsehst i t ut i on reaction
an am no benzoi c ald24),3(5176)6)8e $,1 3R E)AVF2 exindcge-6-@banitilel nopyri m di ne of fornul a

VI11 under art "1@9}{‘”&1&9QQ'st1'8@@%ent§di§t@tré%§cl£[@63‘?’1@W~ %M%Lmtakasgroch' oric acid

(6N) in |sopropan01 63535 8\5gq 1§% @t2|4rnq)hdggl Qhe 1 at an el evat ed
tenperature ran |n rom -yrcﬁl the bls(anlllno)pyrlmdlnes

i nt er nedi at es of fl F‘g@e : {qonlérgira in thgr f mal
conpounds, said blfﬁ% gj %}’ %% g‘?‘% by 35

am dation with an %7? %@p %é?g?a %?g {991ty Yard coupl i ng
reagents such ad4.223ioda-2ys10REpyhtematbiodydlo U 1.0 BXT).1~9 ¥~ Kermordony!| di i nai dazol e
(CDT), PQCh, Ti CLIN2BAISN@9)LAI.IREE3FA5tmondent80-080LCLF) or

1-(3-di met hyl am;n@ppoR%d-b23itriloWP-2906/79614bal6H, EtalQ0LORRENR AL

et hyl carbodi i mi de” &Ml D3 ichBrobr, BSBNGA 79k, 185560488 1Rt 1 IndiNsit.q¥ybenzot ri azol e
(HOBO Deprotecti or}n@md_ 1710;3(9. cI osure by macr ol act am zation (See above) yields

conpounds accor h@%{ th rbéfégc E1020R4 H2NR5 (V) 20RI 9 i

sﬁ?erﬁyl 52 sHynt hegjéhgmf;rg%lzé 18?°n}ti 18 ?rpN%un Iﬁﬁ%ﬁ%ﬁﬁigggggo v<;nt }gﬁn in

particular for thée" I s ani | i ne)-5-cyano-pyri m di ne derivatives of formula
1' supra, conprises the use of

4-chl oro- 2- (et hyl t hi o) pyl i m di ne-5-carbonitrile instead of

2, 4-di chl oropyrimdine-5-earbonitrile as building block (Schenme 4). This

bui | di ng bl ock Qhar sresiaf BPupE CUBERIUPES T3t roductl on of one aniline in the
4-position. The sesowchpawmids pifernodn(lt Wereibe'1&i-A rapdsoed-Caf t er oxi dati on of the

sul fur atoms BecCalésecotpoldas of oMl @LWig:dirk Mkt YepEéEenEshitl DiutyiNRes_f unction towards

Ih gdrp(rjle%/zlr f e da t B'fhogescgompbu:a\ghofC flgnnu?a (I)bwhegeeup I’le re?)}egents I.ZaIky?myﬂ,r ous condi tions,

- those compounds of formula (I) wherein —X'- represents either of a direct bond,
~0O-, -O-Cy.aalkyl- or -NR'®-C/ yalkyl- and wherein —X*- represents either of ~O-,
-O-Czalkyl-, -NR'"-C)zalkyl or —Het**-C 12alkyl-;

10 -~ those compounds of formula (T) wherein X' represents —O- or —NR' 6-C1_7_a]kyl-
and wherein —X*- represents -NR'"-C/ salkyl or —Het**-C | salkyl-;

- those compounds of formula (I) wherein -X'- represents ~CO-NR'’-, in particular
CO-NH;

- those compounds of formula (I) wherein -X*- represents ~CO-NR'%-, in particular

15 CO-NH;

- those compounds of formula (I) wherein R! represent fluor and R? represents CI;

- those compounds of formula (I) wherein R* represents Cl;

- those compounds of formula (I) wherein R? represents hydrogen;

- those compounds of formula (I) wherein R' represents chloro or fluoro;

20 - those compounds of formula (I) wherein R’ represents hydrogen or C 14alkyloxy-;



WD 2006/ 061415PCT/ EP2005/ 056606 42 Schene 4 C CNN" N EtORC -
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- those compounds of formula (I0 wherein R’ represents C,_salkyloxy-, in particular
methoxy;

- thosc compounds of formula (I) wherein R* represents hydrogen;

- those compounds of formula (I) wherein Y represents Csgalkyl and R' and R* each
independently represent —O- or CO-NH;

- those compounds of formula (I) wherein Y represents —C|_5alky1—NR7—CO—C1.5a1kyl,
-Calkyl-NH-CO-L'-NH-, -C} salkyl-CO-NH-L>-CO-,
-C12alkyl-NH-CO-L'-NH-CO-, -C;5alkyl-NH-CO-L'-NH-CO-C; salkyl-,
-C12alkyl-CO-NH-L*-CO-NH-, -C.alkyl-CO-NH-L*-CO-NH-Cy.salkyl-,
-CO-NH-L2-CO- or -NH-CO-12-NH-;

- those compounds of formula (I) wherein Y represents —C1_5a1ky1—NR7-CO-C1.5alky1,
-C12alkyl-CO-NH-L*-CO-, -C1.,alkyl-CO-NH-L*-CO-NH-C; salkyl-,

-Cysalkyl- CO-Het?®-CO-NH-, -C) galkyl-CO-NH-,-Calkyl-CO-Het'*-CO-,
-C11alkyl-NH-CO-Het*’-CO- or —Het"-C salkyl-CO- NH-C salkyl-;

- those compounds of formula (I) wherein Y represents —C_salkyl-NR’-CO-C;.salkyl,
-C12alkyl-NH-CO-L'-NH-, -C).,alkyl-CO-NH-L*-CO-,
-C14alkyl-NH-CO-L'-NH-CO-, -C/.,alkyl-NH-CO-L!-NH-CO-C,salkyl-,
-C1alkyl-CO-NH-L*-CO-NH-, -C,,alkyl-CO-NH-L*-CO-NH-C salkyl-,
-CO-NH-L2-CO-, -NH-CO-L*-NH-, -C salkyl- CO-Het®*-CO-NH-,
-C16alkyl-CO-NH-,-C  salkyl-CO-Het'°-CO-, -C  3alkyl-NH-CO-Het*’-CO- or
—Het*-C, 5alkyl-CO- NH-C;salkyl-;

In a further embodiment of the present invention the X* substituent is at position 3°, the
R' substituent represents hydrogen or halo and is at position 4°, the R? substituent
represents halo and is at position 5°, the X! substituent is at position 3, the R’
substituent is at position 4’ and represents hydrogen or Cyalkyloxy- and the R*
substituent at position 5’ of the structure of formula (I). Alternatively, the X*
substituent is at position 2’, the R' substituent represents hydrogen or halo and is at
position 4°, the R? substituent represents halo and is at position 5°, the X' substituent is
at position 3°, the R® substituent is at position 4’ and represents hydrogen or
Calkyloxy- and the R* substituent at position 5° of the structure of formula (I).

The compounds of this invention can be prepared by any of several standard synthetic
processes commonly used by those skilled in the art of organic chemistry and include
both solution phase and solid phase chemistry techniques. These standard synthetic
processes are for example described in the following refences; “Heterocyclic

Compounds” — Vol.24 (part4) p 261-304 Fused pyrimidines, Wiley — Interscience ;

HNR (I11)



NC Wherein X3, X4 and Yi are defined as for schenes 1&2 hereiri before and
where nl121, R2, R1, 125 5and Rl are defined as for the conpounds of fornula
(1). As for VYRE"Y&AWIHl synthesis schene (Schene 2) her SiIGTHREYPBI66G6n o fir st
substitution reaction an aniline ester3{V) is coupled to the

4- ehl oro- 2-met hyl sul fi de-pyrimdine-5- carbonitrile (I1") by stirring for
exanpl e the reagens in an appropriate solvent such as 1(1propanol or 1-butanol

R oy o R, ) R 205k Oty B R PR B ooence o
ani | i nopyrim dllﬁ@é%fln@e?femalﬁﬁ‘rtéﬁempé oxf6-dFher E&:Bﬁdméeeglbrlmr@eﬁe(b am no
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invention. WO;2Q06/061415PC T/ EP2005/ 056606 43 For the synthesis of those
conpounds of formula (1) wherein Y represents Het'-CO Cl. 2al kyl or

Flet6-CO Het7 hereinafter referred to as t he corrpounds of formula 1", the

fol |l ow ng synt hesics; sch I eneral ly aprplxi\éd’ (Schenme 5). A§1 used
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wher e possible W6 df nore subsity t uents sel edavr om hydrexyl , Cl. 44al kyl,
hydr oxyl - C14al kyl or®pol yhydr oxy- Cl4al kyl g X5 8nd X gpresent a di rect bond
-0-, -0-Cl.6allcyl-, Cmalkyl-NRL8-G zalkyl or Cl1_2&lT'¢yF* Met7-G 2al kyl: Y4
represents 10CL. 6al | cyl - CO- NH Cl44al | eyl or CR8R9; wherel n Ht7, R, R, R3,
R4, Rs, Rs, RO and R 6 are defvped as fisprottcha co of Yzf/cf’lﬂrrul a (I) and
V\/nerel n O represents 2- (R3 ;Xdl l<zh,gxy-)49r |C epha Eﬁ%exzymet hyl pol ystyrene
(1). This reactions scher@\ I 7, f er s<fT0 ener solid phase reaction
schene 1 in 15that in the \stRep, t he for ct-Mdnal i zed pol ystyrene
such as for exanpl e 243, 5-HNgifeHoxy- 4- f or nﬂphenok et hoxynet hyl pol ystyrene

(1) is amnated with an appr fldlatle Boc-protected rni | i®8 of fornmula (A) by
reductive am nation. As forRschema 1, the next steps consist of a first
coupling wh tWiercapf aeiphicach érdéhedtienly repreentil - dikyd ICs alikerll] or Oyrikyiytivireinf ol | owed by
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Calkyloxycarbonylamino; or Y, and Y, each independently represent Het’, Het’-CO,
15  Het-Cysalkyl, CR®.R’-NH, CR®*R’-NH-CO, CR*R?-CO, CR*R*'-CO-NH, CO-C;_salkyl,
NH-CO-Cyalkyl, Cysalkyl-NR' LCH,, CH,-CO-NH-C salkyl or C;aalkyl-NH, wherein R®, R®,
R, R and R* are as defined for the compounds of formula (I) hereinbefore and wherein Het
represents a heterocycle selected from the group consisting of pyrrolidinyl, 2-pyrrolidinyl,
quinolinyl, isoquinolinyl, decahydroquinolinyl, piperazinyl or piperidinyl wherein said Het’ is
20  optionally substituted with one or where possible two or more substituents selected from
hydroxy, Het**-carbonyl, Ciualkyl, hydroxy-Ci.qalkyl or polyhydroxy-Ci_salkyl, wherein Het*?
is as defined for the compounds of formula (T).
P,and P, each independently represent optionally protected functional groups, such as for
example a primary or secondary amine, hydroxy, hydroxycarbonyl or halo (Cl, Br or [}, which
25  upon reaction produce together with the Y respectively Y, substituent to which they are

attached, the divalent Y radical as defined for the compounds of formula (I) hereinbefore.
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The aniline derivatives of formula (III) or (V) are either known structures or obtained
using standard synthetic processes commonly used by those skilled in the art of organic
chemistry, in particular departing from suitable nitrobenzaldehydes or nitrophenols.
See for example the general synthesis schemes 6-12 hereinafter.

In case of solid phase chemistry the compounds of the present invention are generally

prepared according to Scheme 1.

In a first step, a formyl functionalized polystyrene such as for example 2-(3,5-

10  dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (1) is aminated with an
appropriate Boc-protected amino aniline of formula (A) by reductive amination using
art known conditions, such as for example using NaBH, and titanium(iv)isopropoxide
as reducing agents in CH,CL/CH;COOH 1% or DMF/ CH;COOH 1% as solvent. This
reaction is typically performed overnight at room temperature.

15  The thus obtained secondary amine (2) is subsequently coupled to 2,4 or 4,6-di-I or di-
Cl-pyrimidine by stirring the reagens in an appropriate solvent such as propanol or 1-
butanol at an elevated temperature (at 60-90°C) for about 40 hours in the presence of
N-ethyl-N-(1-methylethyl)-2-propanamine (DIPEA).

To obtain the bis(anilino)pyrimidine scaffold of the present invention, the intermediate

20  resin (3) is further reacted with an appropriate aniline ester (B) using the PA/BINAP
catalyzed amination reaction, i.e. typically performed in toluene or dioxane as a
solvent, using Pd,(dba)s or Pd(OAc), as precatalyst at a ratio of BINAP to Pd in the
range of 5.0 — 1.0, optionally in the presence of a weak base such as for example
CsCOs. This reaction is performed under N and shaken for 10-20 h at a temperature

25  ranging from 65 to 110°C.
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al kylation 02N R' H2I11 (X10 as used in schenme 6. R represents either Rl
or R5 as defined for the conpounds of fornula(l) 10Oherei nbefore and represents
either R2 orWRAVSLHET i ned for the conﬁounds of for nul a(AGT/EFEMEVISBET or e. For

t hose conpounds where X1 or X2 represe is NR 12-01, 2al kyl -, the suitable
aniline esters of formula (Vh) are generally prepared fromthe known
nitro-benzal dehydes 15(XI11) and an am ne (XIV) by reductive am nati on under
standard conditions (Scheme\?&lwﬁgg exanpl e usi ng NaBH4 and
titaniun(iv)isopropoxide a dUC|ng agents in et /ehmﬂs solvent, yielding in
a first step the n|tro-o-? ?Tﬁ scoft fornul a (& / ent hydrogenol ysis
of the nitro group provisee he\dnt er medi rat; Ofir- g:j 2 invention. 20

as used in schene 7, R' re r rts eithér RL or e ined for the
compounds of formula(l) héfeinb&fore and RH repr dither R2 or R4 as

defined for the conpou;g§/bf formul a(1l) 25herei nbef e. WO 2006/ 061415PC

T/ EP2005/ 056606 46 Alt ati¥ery for those conpounds \(T9 tthere X1 or X2
represents -0-, the suftabl e substituted anilines of rn%La (rrr) are
general ly prepared f/ ?ﬁe commercially avail abl e nﬂl -phenol s (XVl) and the

a, co-protected hal‘op ie@ x@ogohol s (XVI1) under ﬁ;}ﬁ%eY’ondltlons in a
e\

reaction inert sdarent Rexanple using 5 dlnet de (DVA) in the
presence of K2CCB. tlng ni t ro- phenyl derlﬁa N111) is
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Wherein X; and X4 each independently represent a direct bond, C,.7alkyl, C;.;alkenyl,
Cssalkynyl, C 5a1ky1 0-Cy.salkyl, C;. salkyl—NR °.C,salkyl, Cyalkyl-CO-Het'’, Het™,
0-C1.palkyl or CR®R?; wherein Het'™®, Het23 R and R’ are defined as for the compounds of
s formula (I). Wherein Y represents Het’-CO-Het’, C,.salkyl, Ci.salkyl-CO-NH-C_galkyl or

CR*R™; wherein R* and R* each independently represent hydrogen or C;_alkyl optionally
substituted with phenyl, indolyl, methylsulfide, hydroxyl thiol, hydroxyphenyl, C;.
salkyloxyphenyl, aminocarbonyl, hydroxycarbonyl amino, mono- or di(C,_salkyl)amine,
imidazoy! or guandmo and wherein Het® and Het’ are defined as for the compounds of formula

10 (I). Wherein R* represents hydrogen, C\alkyl, Het'!, Het"-C,. 4a1ky1 phenyl-C,_4alkyl, phenyl
or mono- or di(C;.qalkyl)amino-C,_salkyl-carbonyl wherein said R* is optionally substituted
with hydroxy, amino, mono- or di(C;.salkyl)amino, pyrimidinyl or C,_alkyloxy. Wherein R**
represents hydrogen, Cy_salkyl, Het" or C,.4alkyl substitutcd with one or where possible two or
more substituents selected from hydroxy, amino, mono- or di(C;.salkyl)amino, phenyl, Het"’

15 Ci.alkyloxy and wherein represents 2-(3,5-dimethoxy-4-formylphenoxy)ethoxymethyl
polystyrene (1).

In case of solution phase chemistry the compounds of the present invention arc
generally prepared according to reaction scheme 2.



V-0Y - 0 ,az2r, " R--kk Reduction R x-Cll H2NRi 10 X represents a
hal ogen such as for exanple, C, Br, and! V. represents a protective group
such as for WRAMS('e4ket hyl carbonyl R represents either BRIESZVORBSEY def i ned
for the conpounds of formula(l) herei nbtfore and V represents either R2 or R4
as defined for the conpounds of formula(l) hereinbefore. For those conpounds
of fornmula (i) where X1 or X2 represents NRL6-Cl, 2al kyl - or -N12,18-C _2al kyl -
respectively, the suitable substituted anilines of forrmula (I11b) are
generally prepared fromthe comercially avail able 2-nitro-benzal dehydes
(XI'11) and 15the amine substituted al c®#8me2(XI X) by reductive am nation under
standard conditions, for exanple using NaBH4 and titaniun{iv)i sopropoxide as
reduci ng agents Ii n et hanol as solvent, BXJNeJ@i\//n 2in a first step the
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anilines of fornmula (I11) (Schene 9). WD 2006/ 061¥15PCT/ EP2005/ 056606 47 R12
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5 ‘Wherein X3 and X4 each independently represent a direct bond, C;.7alkyl, Cssalkenyl,
Csalkynyl, C;salkyl-O-Csalkyl, Cysalkyl-NR*-C, salkyl, C; salkyl-CO-Het'%, Het®,
0-Cp,alkyl or CR®*R®; wherein Het'®, Het™ R® and R’ are defined as for the compounds of
formula (I). Wherein Y represents Het’-CO-Het’, Cgalkyl, Cyealkyl-CO-NH-C_¢alkyl or
CR¥R*; wherein R* and R* each independently represent hydrogen or C;4alkyl optionally

10 substituted with phenyl, indolyl, methylsulfide, hydroxyl, thiol, hydroxyphenyl, C;.
salkyloxyphenyl, aminocarbonyl, hydroxycarbonyl, amino, mono- or di(C;_salkyl)amine,
imidazoyl or guandino; and wherein Het® and Het’ are defined as for the compounds of formula
(1). Wherein R* represents hydrogen, C,alkyl, Het", Het'>-C,.,alkyl, phenyl-C.4alkyl, phenyl
or mono- or di(C;.salkylyamino-C _salkyl-carbonyl wherein said R™ is optionally substituted

15  with hydroxy, amino, mono- or di(C.calkyl)amino, pyrimidinyl or C;4alkyloxy. Wherein R*®
represents hydrogen, C,alkyl, Het' or C;.4alkyl substituted with one or where possible two or
more substituents selected from hydroxy, amino, mono- or di(C;.qalkyl)amino, phenyl, Het'"” or
Cialkyloxy.



HON kiz 02N ,4 . .. R (XX | Shielding free al cohol Reduction9...,. ON R12
02N.. "--X---- "Rl (XXI) V represents a protective group such as for exanple
met hyl car bonYP 2M2631%r 1 and n = | or 2 Rl represents dGIHEPRIOWFIRE as
defined for the conpounds of fornmula( 1)10 her ei nbef ore and Rnrepresents either
R2 or R4 as defined for the conmpounds of fornula(l) hereinbefore. For those
conpounds of formula (1) where XL or X representsthe suitable 5substituted

anilines of foryul 10 are e repar.ed ac i.ng t.0, reacti on scheme
o Ty o o (A SRS Bl Yo BLEPRLREAELONG i O0uhica £33 o8 SO0
into the correshofdi #ig-exwmeidinedl) py sterirgior exsmplehaysresns i Ak 2ppFAPriRia own

condensat i on r eatihatGtichld picpimohyrdiriaxanbbaribm elevabddxémgainde @X60720°0) fof aboil a XXI 1 is

all owed to reac M I l\hne condi tions,
for exanple usi 4r? 3 K & ﬁ@gﬂ%&k[)%%%@ﬁéft%ql 6%%&1%@&@%}%2-&0%@?&18@%@?% group, for
exanpl e, with i 3?‘%11}/“%1 ARENRRFIAER O FERF ‘é"%/‘ﬁ‘é s E‘I‘ 3 5%?‘%1 SURSHLEPR uted aniline of
formula (I1r). ri&tioBahlen®mpgrable reRtioNdddgony IsstddNermn@ifate (NO2s (oxpled o thO. N- RI
cmm=y ==Y (X¥ndihe Oster of general formula (V) yielding the bis(anilino)pyrimidine of formula (V).
Deprotection provides the intermediates of formula VII which after ring closure
provides the compounds of formula I'. Further elongation of the amine in VII with
10 Boc-protected amino acids under art known conditions, see for example the synthesis
of intermediate 36 in example A10c, yields after deprotection and ring closure the
compounds of formula I'. Ring closure is typically performed in the presence of a
coupling reagent such as for example 1,3-dicyclohexylcarbodiimide (DCC), N.NV’-
carbonyldiimidazole (CDI), POCls, TiCls, sulfur chloride fluoride (SO,CIF) or 1-(3-
15 dimethylaminopropyl)-3-ethylcarbodiimide (EDCI) in the presence or absence of 1-
hydroxybenzotriazole (HOBt).

As further exemplified in the experimental part of the description, a particular group of
compounds are those compounds of formula (I) were -X'- and X2 represent

20 —C=0-NR'’- and —-C=0-NR"- respectively, hereinafter referred to as compounds of
formula (I') which are generally prepared using the following synthesis scheme
(scheme 3).

As for the general synthesis scheme (Scheme 2) hereinbefore, in a first substitution

25  reaction an aniline ester (V) is coupled to the 2,4 or 4,6-di-I or di-Cl-pyrimidine by
stirring for example the rcagens in an appropriate solvent such as propanol or 1-butanol
at an elevated temperature (at 60-90°C) for about 40 hours in the presence of N-ethyl-
N-(1-methylethyl)-2-propanamine (DIPEA), yielding the anilinopyrimidines of general
formula VIII. In a second substitution reaction an amino benzoic acid (IX) was

30  coupled to the anilinopyrimidine of formula VIII under art known conditions, such as
for example using hydrochloric acid (6N) in isopropanol as solvent and stirring for 1 —
3 h at an elevated temperature ranging from 110-170°C, to yield the
bis(anilino)pyrimidines intermediates of formula X. To obtain the diamide- linker in
the final compounds, said bis(aniline)pyrimidine is subsequently elongated by

35  amidation with an appropriate Boc-protected diamine using standard coupling reagents
such as 1,3-dicyclohexylcarbodiimide (DCC), N.N’-carbonyldiimidazole (CDI), POCl;,
TiCly, sulfur chloride fluoride (SO,CIF) or 1-(3-dimethylaminopropyl)-3-
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Wherein Y, Rl, Rz, RS, RY, R>,RY and R" are defined as for the compounds of formula (I}

10 An alternative synthesis route for the compounds of the present invention, in particular
for the 2,4-bis(aniline)-5-cyano-pyrimidine derivatives of formula I” supra, comprises
the use of 4-chloro-2-(methylthio)pyrimidine-5-carbonitrile instead of 2,4-dichloro-
pyrimidine-5-carbonitrile as building block (Scheme 4). This building block allows for
selective introduction of one aniline in the 4-position. The second aniline can then be

15 introduced after oxidation of the sulfur atom. Because of the known sensitivity of the
nitrile function towards hydrolysis, a tBu ester, which can be deprotected under

anhydrous conditions, is preferred.



5In a first step the known 2-nitro-benzal dchydes (Xl I1) arc al kenated to the
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or a protected .xhﬁ ereof HNC VTP convertrngiigé%npodh

tetna dropyranyl.
o] onyl or
X *ﬁ?acid i ncl ude

(1) can be nethylated by art- known nethods using CTI3-1 in a suitable solvent
such as, for exag&{e 2- propanone, tetrahydrofuran_ or dinethyl formam de. The
conpounds of f dsripi the gepsralsypihestsssheme (SRve P hsteinbriots: ’é‘a‘é‘HSté‘Etﬁ%tr““‘?nol | owi ng art -

10known pr ocedutasomdn ahiline ésten () is gruplep td thahsflooabhétiprisutfidesphiiohliiegre exanpl es
are carbonitrile (II’) by stirring for example the rcagens in an appropriate solvent such as
10 propanol or 1-butanol at an elevated temperature (at 60-90°C) for about 40 hours in the
presence of N-ethyl-N-(1-methylethyl)-2-propanamine (DIPEA), yielding the
anilinopyrimidines of general formula XI. The second Boc-protected amino aniline
(TIT) is introduced at the 2-position after oxidizing the sulphur atom of XI. This
oxidation is typically performed with m-chloroperbenzoic acid in CH,Cl, (DCM) or
15  CH,CI-CH,Cl (DCE) under art known conditions as exemplified in the synthesis
examples hereinafter. Deprotection and ring closure by macrolactamization (see

above) yields the compounds according to the invention.



menti oned hereinafter. The conpounds of formula (1) may al so be converted to
the correspondi ng N-oxide forns foll ow ng art-known procedures for converting
a trival ent WP2PBHYeEHInto its 15N-oxide form Said N oxiRSAtEPANSPEEMt i on nmay
generally be carried out by reacting thb starti ng material of formula (1) with
3- phenyl - 2- (phenyl sul fonyl ) oxaziridine or with an appropriate organic or

i norgani ¢ peroxi de. Appropriate inorganic peroxides conprise, for exanple,

hydr ogen peroxide, alkali netal or earth al kaline netal peroxides, e.g. sodium
per oxi de, potassi um peroxi de; appropriate organi c peroxides may conprise

20per oxy aci ds Fouthh synhesif of thesg aerppioundsiyd frmnle ¢ wberperioxpiesentsci d or hal o

substi t:JL ed benzgnesa, M@%m@m%ﬂ;ﬂmﬁmﬂeréé‘eredalt&ﬁsqb@d@aﬁaﬁﬁabgoper oxoi ¢ acid,
per oxoal kanoi e er ox ci ergxides,, e.g.

t-butyl hydr opef?rén%la t(ﬁ%g)luf’ ?\gleén ts” a 8ﬁer ragpel{:égrs{)ﬁg ﬁafxer dI ower

al kanol s, e.g. etha frel the I|ke hydr ocar bons t ol uene, ketones, e.g.
2- but anone, Shahg§enat hyﬂiPE?é“dlfst?dWEerocéCl@Sd@@ﬂfTBWIPW@H@tYhéﬁ@TO%QPY#n xtures of
such sol vent s. pHereingifor piperidimirpaionaly sobstifuaadmithané br) wissndposgbie tvaf ort he

 nt er medi at gfe'rnlébééJa%stmeﬁﬁ%asmédr}-on}/@gqxgy% IRk £ Rk ICARLIRYMEL 1 ¢ car bon
i nt er medi at es (?81r¥ ’ng (‘?é‘i‘%@d n%t)%ferepé ?ta@gﬁ?tzwcgf(gsgg&tﬁa%ﬁ‘cy% *HE‘@ edur es.

For exanpl e, diHatt@rdkils Emaiyl- EEn (bealhlépaﬁaiaétaﬂ st -6hoplivle Xk repessdasds  such as
sel ective cpystaldidat] QmypPcosH- Q[mlk@gér&HﬁR% “ma@iﬁmedygs RALQR3R ROWAt er current

distribution, |jqujgdschropato and i ke ant| oners can be
obt ai ned from |Rdg‘é(]nlngc %degﬁflégfobg‘ ¥?IP%(THH M fo Ige ‘?%Ererué enfP M™%t ures with
suit abl e resol Vi(AG-dmahaxs- 4sf9t¥IPVlI&1§n0XVI9Fh0é¥4%ﬁM EOlySé}h?I}eél) acids, to nixtures of
di astereoneric salts 350r conpounds; then physically separating said m xtures

of diaster eorrer”['hﬁ $n§ sc%'émgg Qﬁ‘@g%rogﬁthe éﬁgraﬁ%ﬂ a@ﬁ re§c(:txtn’:r‘ &Ih M€ in
crystallization or { omat o%’ \%&c ues rorg‘at ogr aphy and

the 1ike mothodst mabRtissisiray Hiprate £P‘é[“>§f§?fa?l%ﬁaé or WP
2006/ 061- 115PClinkRR393/ 0568 henoBR)ctivrymegybpristirane $Blit amingtedcwithpsunds i nto t he
corresponding @ Bﬁrlamcﬁ)rotgdtﬂaan&h@éﬁmqﬁil }euudus@mmt@nf %ﬁﬁ nmay al so be

obtai ned from t mQ"fr g? nex?st%gon%m (?I% fjlryt cmw?gegltgﬁle gprptrrrtanaw 2 4 I 43DR T OPT late

i nter nedi ates ah I'nt'er veni ng reacti ons
occur stereos pé’éfilfqld’éﬁ‘{‘l}fllneg‘ﬂmeépl’ é?‘H’é‘Et}“\‘f@ Witfhetrrpridepiriliae pyigy Bhe

enant i omer iz f gfetisthobistdibnaguynpidinedsaftfld fahaprbsant(idventind Deprottivedhdit es i nvol ves
l'iquid chromat ggﬁcﬁxamrongat@nmme@uft@}rrmg LR Sihe BE TR R ARRYa U8 BEY @ chiral
stationary phaz{;‘: 10S One, of° the internedi ates and starting materl al s as used
in the reactio p)rr8§?§‘&ﬂ)?§s menti oned herei nabove are known conmpounds and nay
be commercially available or nmay be prepared according to art-known
procedures. However, in the synthesis of the conmpounds of fornmula (1), the
present invention further provides; Isa) the internediates of formula (I111)

t he pharnmaceutically acceptable addition salts and the stereochemcally
isoneric forns thereof, wherein 20V represents hydrogen or a protective group
preferably selected fromthe group consi sting of nethylcarbonyl, t-butyl,
met hyl , ethyl, benzyl or trialkylsilyk Wrepresents hydrogen or a protective
group preferably selected fromthe group consisting of t-butyloxycarbonyl or
benzyl oxycar bony; Y represents -0-C _sal kyl- with the oxygen atom attached
to the phenyl ring, 25-Cl.5al kyl-CO NH, -CO NH CRI4R15-CU-, or -Het6-CO,

Het 5- NH- C1_3al kyl - CO-N11-; X2 represents a direct bond, -0-Cir2alkyl- with the
oxygen atom attached to the phenyl ring, CO -CO C.2allcyl-, NRLS,

-NRI 8-C1. 2al kyl -, -CO- NRI 9-,-Het24-, -O N=CH or -Cl.2alkyl-; 30Rl represents
hydr ogen, cyano, hal o, hydroxy, fornyl, G _sal koxy-, Choal kyl -,

hal o- phenyl - car bonyl am no-, Het 26, Cl.6al koxy- substituted with halo, Het' or
C _4al kyl oxy-, or 124 represents C _sal kyl substituted with one or where
possi ble two or nore substituents selected from hydroxy, |1Tetl8 or halo;



WO 2006/ 061415PCT/ EP2005/ 056606 53 R2 represents hydrogen, cyano, halo,

hydr oxy, hydroxycarbonyl -, G sl kyl oxycar bonyl -, CI4aIkyIcarbon | -,

am nocar bonyVO 20¢§pid15r di (Cmal | cyl ) ani nocar bonyl -, CISHKVETNMGQW@%IkynyI

C3- 6eycl oal kyl oxY-, am nosul fonyl, nono-or di (G sllcyeam nosul fonyl, C

sl kyl sul fi de, 5Cmal kyl sul f oxi de, Cislkylsulfide or G _oal koxY-; R13 each
represents hydrogen, or C _al kyl optionally substituted with hydroxy, am no,
nono- or di (Cnhal kypam ne, phenyl or Ik&]ng R14 and R15 each i ndepedently
represents hydrogen or Cmral kyl o ionas?y—gubstltuted wi th phenyl, indolyl,

met hyl sul fi de, hydroxy, %hqu§,h5§}ﬁmyphenyl 10am nocar bonyl ,

hydr oxycar bonyl , am no, '(Cislicyfi-anino- inidazoyl or guani di no;
R18 and R19 each i ndependent }'y r epr esent hydrggﬁn Crral kyk , \—p

Gislicyl - oxy-car bonyl x , Het FoNi Het 17- Gi sk N pfenyl - C?\ PR Het 6
represents a heteroc il e sebepied fron1py/ l'idinyl, 2-p l'i di nonyl,

pi perazinyl 1501) @ diny I8 {Het 6 is opti@paily substituted with
one or where pos |b t WO OF redi®ifee subst t Hentsesisahect ed fﬁiﬁﬁﬂgdroxy, Cmal kyl ,
hydr oxy-Gi sl lcyl - or ﬁblyhydfﬁ??‘ﬁ _al kyl -; ,Hee represents<g heterocycle

sel ected fron1pyrroI|d|nyI 2-pyrrolidinonyl, piperazinyl or piperidinyl
wherein said He§ 8 i s optlonally substituted mnth one or where 20possible two
or nore substltuéﬂrﬁﬁ%%¥%cted from hydroxy, C _al kyl, hydroxy-Cmal kyl - or

pol yhydr oxy- Cm al kylL+; Het 16 reprﬂgfgt a heterocycle selected from

pyrrolidinyl or pfderidinyl eI |ad Het 16 is optRon& y ygubstituted with
one or where pos§Mﬁﬁg t wo oﬁfﬂbyg g% ycnts sel ect, Crmal kyl ,

Cntycl oal kyl | €PN ky pxyChaIkyh 258 oI rowyLCh1aIkyI
Het 17 represents ?ﬁ%@ierocyclﬁZEfL frommwmwphol? 4|d|nyl

pi perazi nyl or piperidinyl |n}§ald Het 17 is optla a stltuted wth
one or where possible two or ,nore substituents seIecB%fFMrdﬂ1Cl _&l kyl ,
C3_6cycl oal kyl, hydroxy- jggyfzxmnﬁ Cmal kyl oxyCmal kyl or ﬁdroxy ClsIIcyI
30He represents a heterocyfl e 'sel ected from pi peridinyl, of i nyl ,

Wl . dioxolanyl, thiazolyl, ox OKZB |n1dazolyl,
v di nyl or pyrrolidinyl mherel S t2 1s
optionally substitut th i 00 Cnalkyl hydr oxy- CnaIJ£;Z’5ph nyI
phenyl - Cnal kyl -, Crighky! - oXy—Enal kyl -, mono- or di (Cmal k

am no- car bonyl -; AN piﬁsents a heterocycle selecﬁég \@Drphollnyl
pyrrolidinyl, piperaziph on piperidinyl wherein said Fl Ns optionally
substituted with one or mhlre possi ble WD 2006/ 061415P 2005/ 056606 54 two

pi perazinyl, furanyl, p?)@
i soxazol yl , oxadlazolmy

or nore substltuent%%%%ﬂﬁﬁted f *8ACi _ral kyl, C3_6cycl oal kyl , 1
hydr oxy- Cl4al kyl - k | oxy&l , al kyl or polyh dr ox Chalkyl ; Het 24
represents a heterocycle Ieg%@pﬂ%ﬂwﬁwpyrrolldln§ %%— r%¥|d|nonyl

qui nol i nyl , |squ|noI|ny deecghydrqu|noI|nyl ‘aZi nyl or plperldlnyl
wherein said |iet24 5|shéég?onall substi t ut ed® ope .arcgphere possible two

or nore substituents sglgcted/f “dr oxy, Hetz t ;-marbonyl Cl4al kyl ,
ro§§;él m-Hap——snd f 5Nr presents a heterocycle
|

hydr oxy- Cmal kyl - or p®y
sel ected fron1notphollny¥b$ fgfolld|n9¢mwwwperaz r- pi peridinyl wherein
said Het25 is optional % substltd&ed Wi th one oR’where p&ssibl e

ring closure

m@ :

3/_N



10two or nore substituents selected fromG _Al kyl, C3_5cycl oal kyl,

hydroxy-G _m | c , Cmal kyl oxyCG -4 al kyl or poI yhydroxy Cmal kyl -. b) the

i nt er nedi at e‘§0&¥06f061r4m a (1V) 15  cfrY R3. Nx (1V) RHAERRHAPHESeutical ly
acceptabl e addition salts and the st er &bcheni cal | y isonieric forns thereof,
wherein V represents hydrogen or a protective group preferably sel ected from
t he group consi sting of nethylcarbonyl t-butyl, methyl, ethyl, benzyl
or trlalkyIS|IyI 20Y re rese 5a|k ith the oxygen atomattached
to the phenyl r.%&oseefe]a R W NI—P”Q (9?” Riustabjp Boc- Bli"%md amino

Het 8- NH C1. 3al kyllin@@INHare gdberalp pepaert lry dﬂadlamon from thpdmbwi uitraphegdlb GX10), or X
represents Cmalyo & 5deldrbel@edimifdalifinkiideSolldw@d bl By drapentlysi SRR TR Gogp di rect

bond, -0-Cl1_2al kyl - th the. ox n a mattachedtothe phenyl ring, CO -CO
G _zalkyl -, ~NRESTE B R eproveigesyfchon e 104 G 2allcyl -, -0-N=CH or

-Cr _2al kyl-:5 121 represents hydr ogen, cyano, hal o, hydroxy, formyl,

Cl_6al koxy-, Cl_Gal kyl -, hal o- phenyl - cacthepygl ami no Fl et 20, 30G _6al koxy-
substituted with hal o, Het' or Cmal kyl oxy-, or 12.1 represents C _oall cyl
substituted with one ¢ where possi bgeglé_\él_owgr nor e sg g.é gue ts selected from
hydr oxy, Het 18 or hal ‘o WO 2006/ 0614 1 EP2005/ 0566 represents

gydlr(izgen gyanf) %ol yd[)oxqpﬂN-h%d-Faxyearb ),R' Cﬁhaqoge 1,9X &boﬁ'yl -
al kyl car bony ar Qn;d_,_mmg or
di (Chal | cyl ) am n? C2..Ralikyny! - 6 | | oal kyl ox nosul fonyl ,

mono-or difdC _al [cyl am nosdl fonyl, G al %yl sulMfi d&®' 50 al'Ryl suT f oxRde,
Ci al kyl . sul fide or CI ol koxY— R3 represent s hydrogen, cyano,[mitro,

Ctallcyl- or Oasalllsié in s Ubsf} %l{fsents\%ﬂﬁher rON%: Q4 fﬁl‘e):%%r tﬁel:“lcorsntﬁcl)litnhls o?Etrmﬁ? eCt ed from

hal o, G al kyl oxy or repr, esent

optionally $u bélﬁrF‘El‘EPif‘e‘?ja { KPR why R R Averneg Fﬂf)the SFHPG‘P”GUfé‘P%W(})am ne phenyl
or Ctal kyl oxY; hh@kddrand RH each i ndepedently represents hydrogen or G hal kyl
optional |y substituted with phenyl i ndol yl, nethyl sul fide, hydroxy, t hi ol ,

hydr oxyphenyl nocar bon gr car bo i no
1 (G al oyl ) - afehBEs PRTts Sty ke ol vl e “htepencent
represent hydr GEem of @rraqllkw are genera y prepared from the known nitro- benzaldehydes
15 (XIID) and an amine (XIV) by reductive amination under standard conditions (Scheme
7), for example using NaBH, and titanium(iv)isopropoxide as reducing agents in

ethanol as solvent, yielding in a first step the nitro-benzylamines of formula (XV).
Subsequent hydrogenolysis of the nitro group provides the intermediates of the present

invention.
20
Scheme 7
R R
: L |
H ) / . /
(XIV)
\\j\ hydrogenatlon /
No, reductive amination
(XIIm) (XV) (Vb

as used in scheme 7, R' represents either R' or R as defined for the compounds of formula(l)
hereinbefore and R represents either R* or R* as defined for the compounds of formula(l)

25 hereinbefore.



15C  al kyl - oxy-carbonyl - , Het16, Hetr-G al kyl- or phenyl -G alkyl-; Het6
represents a het erocycl e seI ected frompyrrolidinyl, 2-pyrrolidinonyl, piperaz
nyl or piperV8iZMp%Wherein said Het6 is optionally substHGTRPEYSHFON one or
where possible two or nore substituentd®selected from hydroxy, Chalkyl,

hydr oxy- C al kyl - or pol yhydroxy-Ci allcyl-; 20Hee represents a heter ocycl e

sel ected from pyrroli di nyl, 2-pyrrolidinonyl, piperaz nyI or pi peridinyl

wherein said iS.0 subst j.t ut ed_w ssible two or
mor e subst1 t uorb e s LElRH SRR Blyhe Wé&gel’&ssw- 7 e gjthble

pol yhydr oxy- Chastbstifpited;aniliges of fasphle S8 aragamernlé mresredddrosethe eanederéislym pyrrol i di nyl
or piperidinyl MggbRInRSEHesbls @@Irmilﬁdcsm&feam@hdgynawdta&bh&y pw th one or

whet gxgogﬁgf){(;luwéﬁéﬁ@%rfdmo%gﬁ A0} Bopehagt od L1.0M il gseggel oalkyl

r OXY-
represents & hé’t‘@?‘@é%ﬂa@ldaeép ) épth ?P‘BWPW&%@%? nyte reSWf‘%%}rPﬂlel pi per azi nyl
or piperidinyl deteriet (K'&H) @ shistduéntlysediptd womtihy tostiddrd tatklgidnayfdrh one or wherc
possi bl e 30tWOeQ£m;§TP %n%ﬂ&%de&%ﬂf%y@&& sﬁeglﬁ)gmtuwmlﬁes bﬁﬂohm (m§3 6cyel oal kyl ,
hydr oxy- C al ky yloxyChal 'cyl or pol yhydroxy-G al kyl - i ct26
represents a héﬁ‘ﬁ’?’ﬂi‘ﬁ );I e sel ected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazelyl, dioxolanyl, thiazolyl, oxazol yI i m dazol yl, isoxazolyl,
oxadi azol yl, pyri di nyl or pyrrol i di nyl vhetsmefn sai d Het 26 i s optionally
substituted 35with am np, Chal kyl, hydroxy-G al kyl /O\phecny/l\, sphenyl - G aI | cyl -,
Cl hal | cyl - oxy-C _tal kyl |} ]@ﬁéno:r or_ db( G al | cypam nb- 3r a o- car bonyl - WO
2006/ 061415PCT/ EP2005/ 0p6 Het' 22 Yepms a het epoCcytke sel ect ed from
nmor phol i nyl, pyrrolidinyl, pigesazi nglvipr piperidinyl V\heloemm said Het22 is
optionally substituted with one or where possible two or nore substituents
selected from G jal kyl, C3_6cycloalicyl, hydroxy-Cmal kyf-, Cmal kyl oxyCl _al kyl
or pol yhydroxy- G al kyl -; 5Het24 represents a heterocyCkeusgl ected from
pyrrolidinyl, 2-pyrrolidinonyl, qui npo~yto-& Fsouimolirtyl,
decahydr oqui nol i nyl , pi perazinyl or pi per | dﬂ@)ﬂl wherein said Het24 is
optionally substltut ed with one or where }5055| Ble two or nore substituents
sel ected from hydroxy, Het25, Het22-car bonylI )Crral kyl . hydroxy- Chal kyl - or
pol yhydroxy-G al kyli and 10Het 25 represents a heterocycl e selected from
mor phol i nyl, pyrroli d’fﬁ%}“msﬁi‘ é"rné‘ﬂ’ frex8?ple it (?ﬂ*”‘i1 wherein said Het25 is
optional |y substitut elgre “R* Wergm“ Ifjé X ylf%\ﬁnybr nore substituents
sel ected from Chal ky', e“@“ Lo (g)é me teco ' Cmal kyl oxyGi al | cyl
ere1 e resens 1ther ﬁne
or pol yhydroxy-Cnallc fh% Or}fo uagl)hr QL ermaéll at es of formula (I11) or
(1V) wherei one or rmre of OWI ng restrlctlons apply; i) V represents
hydrogen , nethyl, t-butyl or ethyl; i) Y ryeqﬂeesent s -0- COmal kyl - CO- NH,
- Cl5al kyl - For thosl‘dR&ﬁp(ﬁ}&l@fﬁbrhmla-(kahprem EREARNR'00-.,alkolF or

Het 8- NH- C1. 3al kylg8 Mé% re%e f{%@é@%&b@n@ea %ﬁﬂnepgmmm P3R! kyl -, NR18,
- NRE5- Ch2al kyl -, - N a]ll—Ie Aéll bgl }H)d Iﬁ))eagr esents

CO NR19- or - HEPSH Pre?%ﬁeﬁ%{??m ¢ qoypmgeially pyaila %?E“rﬁf}’&?zébié &mal koxy-
Hee or RE riépr éwantine s@@rm@;@h@seﬂﬁmbmmwmﬁ@mn updst $tandnrd@pndalom§sl oxXy- ;
25111) R2 repr gsepimpléysicagaH, a6y aBtdum(ls6prefox iy d¢ @¥)tingRE&T Ak afthiol hal o, nore

in particular f L &)?\regt, 91e1dﬁ1@|119 § Brst Qfép t)le Iﬁgg bén%gﬁﬁgpgﬁoﬂgr(gg N or Cral kyl ;

Next the primary free alcohol is protected using art known procedures, for example,

20  using an esterification reaction with acetic anhydride in the presence of pyridine.
The thus obtained intermediate of formula (XXT) is subsequently reduced according to
standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula (III°) (Scheme 9).



viii) el and RES each independently represent hydrogen or Cmal kyl optionally
substituted with nono- or di (Cral kyl)-am no-; 30ix) R18 and RE9 each

i ndependent | YORMSP8LENt hydrogen, Cmal kyl, C mal kyl - oxy-PCTAPBYRYI6606 Het E6,

Het 17- Clal kyhor phenyl - Cmal kyl; in parf cul ar hydrogen; Xx) Het6 represents a
het er ocycl e sel ected frontpyrrolldlnyl pi perazinyl or piperidinyl wherein
said heterocycle is optionally substituted w t h hydroxy; Xi) Hee
represents a heterocycle sel ected fromsgyenol i di nyl, piperazinyl or

pi peri di nyl 35wherein said heterocycle IS optlonally substituted with hydroxy;

Xii) Het2 represents 569 nyl R~ V\D 200640614 L5PCH ) 056606 57 Xiii)
Het 22 represents pyrrqli rﬂyﬁ dﬁFmG ny#——+§qu|noﬁhpN ' rphol i nyl,

pi perazinyl or piperidinyl; 8¢IV) ) rlepeesg ent s pyrfoukgfnyl quinolinyl,
i soqui nol i nyl, decahydroqu

i nyl, plpera2|nyl or pip r|cI|nyI wherein said
Het" is optionally substituted mnth 5hydr oxy or Het22- Efr%wﬁyt Xv) ¢) the

internediates of formula (VI) RARZ n.R 1 If lct...---) \feealephe] % -7 X

yHN, ... ... c. Ny, NH 1 Wot"~p B.¥22 10 RR(Mdbn tbe har ceu&;cally accept abl e
addition salts and the s&ér Q khentca!ly i someri 1 oﬂgs reof, wherein P1 and
P2 each independently rebFes%ﬁt hydroxy, hal o, hydr6x enyl -, hal ocar bonyl ,

am no or-NHR29; 15Yi and Y2IEach independently represenixxg _7al kyl,

C3. 7al kenyl or C3, 7al kynyl wherein said Cral kyl, cinal kenyl, C3,7al kynyl are
optional |y substi t utegtewistabroBite: geip Qs Br RapIs nbilyRaro® Or nore substituents
sel ected from am nomp=0Biendne ofi ( Cmal kyDam no, am nosul fonyl, nono- or

di (C ||aIkypann|nomu#&@myﬁ@ﬂf&ﬁéwqﬁmnmmmdmmw@mm%@wmmIfOX|de

Crmal kyl sul fonyl andheR@Giofahd®y kepxyceitipokiyt Rird datned for the

compounds of formula(T) hereinbefore.

For those compounds of formula (I) where X! or X* represents —O-N=CH-, the suitable
5  substituted anilines of formula (II[°) are generally prepared according to reaction
scheme 10.

In a first step the known 2-nitro-benzaldehydes (XIII) are converted into the
corresponding oxime (XXII) using, for example, the art known condensation reaction
10 with hydroxylamine.
Next said oxime of formula XXII is allowed to react with an halogenated alkylacetate
under alkaline conditions, for example using K,CO3 in DMSOQ, followed by reducing
the nitro group, for example, with iron/acetic acid, to provide the suitable substituted
aniline of formula (I1I°).
15



or Y1 and Y2 each independently represent Het27, Het28-CO Het29-C,, 5alkyl,
CR8RO- NH, CR23R24-NR CO CR20R2 |-CO, CR25R26-CO-NH, CO-C1, 3al kyl, NHCO- G -3
al kyl, C1, 3aVR@MSQRH4IS CHp, CH2- CO-NH- Cldal kyl or G sal RATEGRPSORKG epr esent s
a direct bond, 0, -0-G 2alkyl-, 0O -# Cl,2alkyl- 5NRi 6 , -NRL6-Cl-7al kyl -

-CH2-, -CO-NRI 7-, -Hetz3-, - llet 23-Cl4al l cyl -, -0-N=CH or C1, 2al kyl -; X2
represents a direct bond, 0, -0-Cl.2allcyl-, CO -CO Cl1_2alkyl-, NR,

NRI 8- Cii 2al kyl -, -CH2-, -CO NRI9-, -Het 8feme1b} NCH- or 30-C t_2al kyl-; Rl
represents hydr ogen cyano,o hal o, hydroxy, fornyl, G .6al koxy-, G _sal kyl -

hal o- phenyl - car bonyl anff 7 Het;n—oMO 1415PCT/ EP2005/ 056606 58

Cl, 6al koxy- substitut ed| haJ—e—Het al FecyxQxy o R1 represents

CL6alkyl substituted with on?{glﬁ)r wher e pos%( le two Or re substituents

sel ected from hydroxy, Hell st hal o; R2 represents hydr&gcn, cyano, hal o,

hydr oxy, hydroxycarbopyl -, 5G al kyl oxycar bonyl -, C| al kyl cdﬁzg

am nocar bonyl -, nongRr di %C 4al | cyl ) am nocar bo , I 1cyl-, C2 6al kynyl -

C34cycl oal kyl oxy-, ami Hosatf RIMONOR Q% ( I (I?Lb)\am nosul fonyl,

C al kyl sul fidc, G allcylsulfoxj dQ] Cngl kyl sul fide -;  R3 represents

hydrogen, cyano, nitro, G al'Ryl,” 8r Cmal kyl substitut esln ; one or 10nore

substituents sel ected from hal dHf)Cl al kyl oxy-, am no-, nono-or

di (G al kyl )am no-, G al kyl -sul fonyl - or phenyl; R4 represents hydr ogen, cyano,

hal o, hydroxy, hydr ox;egraelﬂamyclgen,sucﬁasadrk:yh}o@«y,aaarobonyl -, Cmal kyl car bonyl -,

am nocar bonyl -, NMDONOR @preschit{ @B kiyl® }salintuae ek bapyihds of tehuld@l | cyl -, C24al kynyl -,

C3, 6¢ycl oal | cyl oxy- , hekborenmsRi kébresayd cithe R @y defthied (G| kypami nosul f onyl , Cl4al ky

G al | cyl sul f oxi de, Gioaboiydh &Hrfuiladphe@inbe@ic. 6al koxy-1 R5 represents hydrogen,

cyano, hal o, hydroxy, for rryl Ci al koxy-, hal o- phenyl - car bonyl am no-, 1let 21,

Cl_6al koxy- suRlstjtuted WI Het2 o .al k -, Qar represents

20Cnal kyl ~ subst'i’t @P@&OW?‘W %Y‘i T g WH&IBS @s’g B?I’égsf y‘éﬁecﬁ@f“gsméiu stituents

sel ect ed from hemesoxy Ci-qay HISHEO-hihe ﬁ)ﬂtawsubﬂgutefﬁ@sh@ﬁdffmwlfe@édhallendepedent |y

regrleslent S B%d{g@wﬂly%epaeab&yidu@m ieaftih bohembibRt i tuted with ﬁy?no FECPyL .

i ndol y nct hy Y, al oG al kyl pheny

Cl 4al kyl oxy, 61?/!?{'%%& i thp%%&%)é mtlr(w %LIF a&%;g&gﬁ??e hat?](ﬂgltl'fé am nocar bonyl ,

hydr oxycar bonyImlte i35S o fpies. ZEVROBR cﬁ‘&ﬁﬁf‘% %8 a“ﬂ?ieiusr“@ﬁr esents

hydr ogen, Cmal lhydrom)rlatccqunleesdﬁbmrmr(ﬁﬂéb thali i @ld&éﬂﬂoy%isaMMXGrmf KX¥IDar bonyl -

%F;; : Icma: I yYsugsnt cidies tmﬁr&elmé@fpwarbmymlsmfdhﬁmizmermnw or di (Cral kyl)am ne or
cyl ox

ndependent | epresent dr oge C al kyl,
G al kyl - oxy cagﬁ%t th? pnm%g i%ﬁc% 111?0%‘%(?%51% ah kno‘g roc ur&S i ngqé’ R1' and R19
each i ndepender\lﬁlpg'arr sisFiBssian rq%gmpo‘gtéﬁcetlaaﬁwﬂwe in ﬁ@tpaeaencw—@ﬂn_yrléma al kyl - or
phenyl - Cl al Ky|Th¢ thus obtained intermediate of formula (XXV) is subsequently reduced according to

standard conditions, for example, using iron/acetic acid to yield the substituted anilines
of formula (I11%).
15



R20, R21, - 75 F. and R28 each indepedently represents hydrogen or Cmal kyl
optlonally 35substituted with cyano, phenyl, indolyl, nethylsulfide, hydroxy,
thiol, hydroX9P3AAG1IS pol vhal od al kyl phenyl ., G al kyl oxy, PGIVRPRUISAS0S
C3,6cyc|oa|ky| WO 2006/061415PCT/EP2@bS/056606 59 am noear bonyl ,
hydroxyearbonyl am no, nono- or di(Cl4allryl)-amno-, imdazoyl or guanidino;
R29 represents phenyl Het3 or O _al kyl wherein said R29 is optionally
substituted with one or where possible dmae0r nore substituents selected from
hydroxy, am no, 5nono- _or @i (C)-4al kyl)am no, phenyl, etBl or C _aal kyl oxy-;
Het' represents a het & g selected frompi, erldH%yIN |oI|nyI

pi perazinyl, furanyl, P zonH< dNoxXoteh L#_L§L320|y| Lyl , |n1dazolyl,
i soxazol yl , oxadi azol , pyr%dlnyl or ¥rrolld|nyl mhereln(ﬁavﬂ Het' is
optionally substituted with %ﬂ@%o hydroxy-Ci aJ | cyl -, phenyl,

phenyl -G _al kyl -, 10Gi 4al kyl - oxy- CL4aIkyI nono- or di ([C%akihcyl )am no- or

am no-carbonyl -; Het represents a heterocycle selected Trom piperidinyl,

mor phol i nyl, piperazinyl , vfuianyl,. pyr |, i oxol w2t hiazolyl, oxazonI
i m dazol ylI, |soxazonP¥‘ x4di idHR,2 p§%§g¥ nyl Gr ﬁﬁ%ﬁ%ﬁ%lnyl wherein said
Het2 is optional ly substitusedwisth am no, O 4al | cydN” Bydr oxy- Cldal Kyl -

phenyl, phenyl -G 4allryl-, 15@Gn4al | cyl-oxy-Claal kyl - n@K®- or

di (Cl Aall cyl)am no- or am no-earbonyl-; Hct1l4 represent a heterocycl e sel ected
from pyrrolidinyl orvpidgih bRl deicRishor Sahk sR¥EBbdydi Nyl or pi perazinyl are
optionally substituted with one or where possible tmo or nore substituents
selected fromd _i al kyl, Cneyel oa) kyl, hy drox -G 4a

G 4al | cyl oxyCl&al fgse CBW%#W&T%WPYEEG%P IdFS‘PI‘ ndzlm%tta X@%%lﬂﬁ@sa@ﬂms a

het erocycl e seloétieaa {IiHnram@nghil freppted a@prding] tb ehactioh schipimpé?.azi nyl or

pi peri di nyl swheg ehn 84 ﬂetﬁ&mzﬁmhﬁm%ﬂh&ﬁﬁﬁk?%%?ﬁ@%ﬁk&M%@gme;h6g”glg;|ECFre

possi bl e two or._ nor tit

P oy G ol e e T R PR ST Py SR e B ot
represent a heW@ﬁmdy@ﬁ@ng@h@ﬁﬁﬂ%ﬁ@%ﬁ@%ﬁﬁm@W@dﬂﬁﬁﬁmquﬁ@ﬁﬁld|nyI wherein said
25pyrrolidinyl relovahPekdrifitatiph ofthe fréqdattordiclayid ndes sthiddidedndMidnd f@ne or where

possi ble two or, oaIkyI
hyar oxy- G Aal kyl b %ﬁ?ﬁ“ﬂ%ﬂfé%%ﬁ? &ﬁt%qs tﬂc‘*ﬁ@ﬁ& Y ST e
represents & héFéWBEVUPém %@?%ﬁf?@%i ?EW Hﬁl 6%9 oI|d|nyI plpera2|nyl
or piperidinyl wherein said Het 17 is optlonally substltuted mnth one or where
possi bl e 30two or nore substituents séhessEd from Cl 4alicyl, C3_6cycloal kyl,
hydr oxy- Cl4al kyl -, G Aallcyl oxyC _allcyl or polyhydroxy-GC Aal kyl -; Het18 and
Het 19 each independe@tly represe a heterocycle s I&&%ed from pi peridinyl,

n

mor phol i nyl iﬁﬁ\ Iyl yrazol yl, dioxo a yIN_t hi azpl yl, oxazol yl,
|n1dazolyl |sox$zoly QEZQ\L pyrldlnyl or pyrrorrqingﬂmhereln sai d
Het” or 35Het i wé/ DQnaIIy subs %$u*éﬁ W t h ankipo, Cpt a,

hydr oxy- Cl4al kyl -, phenyl pheng/CI 4a||cy|-—G&Aahkyl-oxy-Cp4§Ik | - nmono- or
di (Ct4al | cyl)am no- or (&R no- ¢ onyl (XXVMD 2088+#i061415PCT/ Eﬁ@@@%l 056606 60
Het 28 and Het 21 each i ndependently represents a heterocycle selected from

pi peridinyl, norpholinyl, piperazinyl, furanyl, pyrazolyl, dijoxolanyl,

t hi azol yl, oxazolyl, imdazolyt, isoxazolyl, oxadiazoﬁ?%cmby i di nyl or
pyrrolidinyl wherein said Hct2 or Het2l is optionally substifuted with am no,
Ctial kyl, hydroxy-Cl4al kyl -, phenyl, o

Sphenyl -C,, tal kyl -, Ctital kyl -oxy-d Aal kyl - nmono- or di (CJol kyl)anj no- or

am no- carbonyl-; Het22 represents a heterocycle selem@eﬂl$r62E335pholinyI
pyrrolidinyl, piperazinyl or piperidinyl wherein said Het22 i tionally
substituted mnth one or where possible two or nore substituents s%lected from
Ct _talicyl, C3.6cycloal kyl, tohydroxy-C _al kyl -, Chtttallcylo%?fﬂ t 4al kyl or
ponhydroxy-CitaIIcyI-



1llet 23 and Het 24 each i ndependently represent a heterocycle selected from
pyrrolidinyl rrolidinonyl, quinolinyl, isoquinolinyl,
decahydroquQIzpﬁ?}l’F“bpl perazinyl or pi Eerl di nyl wherei n RARP21AFS%r Het 24 is
optionally substituted with one or whe ® possi ble two or nore substituents

sel ected from hydroxy, Het25, Het-carbonyl, 15C 4al kyl, hydroxy-G tm kyl - or
pol yhydr oxy- C Aal kyht Het 25 represents a heterocycl e sel ected from

nmoi phol i nyl rrolidi.n erazi i.pyl rein said Het25 is
oot Ponal 1y subQyir aiesiit S ng Boviliisisg” sBubiar M KIS HE pEERL G T uont s
sel ect ed from Ghe-axaihried herea@@ftgeycl oal kA hydr oxy- Ct _tal kyl -

C -tal kyloxyQ tal kyl or pol yhydroxy Chttal kyl -; 20Het 27 and Het 29 each

| ndependent Y NEREERENa R NELRLORY ShE P G IO RURL ALY orcer
-pyrrolidinonyl, quin |soq |no i ny eca qu|no |ny pI per azi nyl
or piperidi Ayl W& B9 FrRed d Het 27 and Het29 are optional ly substituted with
one or where possinblviag hyoreorinig petstilgsgrotpient s sel ect ed from hydr oxy,

% éaz t2§8c ar bonylg fo&nﬂghw{h ouha/slngﬁfﬁmac@ dr @#}Kﬁ'&!ct‘ed@(;nnﬁ?érééd?ﬁﬂf %gmé?lﬁlal IkylOI 5
represents a ocycle se yrrolidiny pyrrolidi nony

pi perazi nyl or pF?J’é‘i‘““B‘F ?mV%f‘e(beolrﬁp%O ﬁg?qngtt% ?s optional Iy substituted with

one or where p@g);qomegtmg\mompowroéfoggwgﬂp ot a peptescdsfoinptbereef iftp @ ii-dnyddy ox Yy,

Cmal kyl, hydr oxy sdEl #glakydary @hinde! aysbyvate 0y coalpodil of Ydrmila (HedBflofeepd €sent s a

het er ocycl e sel egled frompyrrolidinyl, 2-pyrrolidinonyl, piperazinyl 30or

pi peridinyl wherein sai °d het erOC){cI e is optionally substituted with one or
wher e possi bl e(lfhﬁdnwnﬁdr%o’él%%f;%ﬁ@‘?ﬁ%ﬂa@éqné‘ﬁﬁt o SPIP’otFrP?ﬁ/‘EPF‘W\}“ Emal kyl ,

C3t 6cycl oal kyl , fydvlexlyeGl mbkstéd foDh thetead iktp laozmyp @ne bkfptmuda (I) or a protected

pol yhydr oxyd talromlthereoand Het 31 represents a heterocycle selected from

noi phol i nyl , rroI| rrolidinon n peri di nyl
wherei n sai'd Véforivg é%%{{\”o%é% %/Jaéuabcgl te{nuliyégyr{fnofﬁ ‘g%a“" éjra \yf\ﬂ% gt)sm ble two or
mor e substi t uent Hredh de ereaPrpeeed fOVU@@@@P‘O@&%&%W@MEW@@W@%@@@ 61 hydroxy,
G alkyl, C3.6cysdcoadthystiditioy eultoxyatEinmadylagite,or Esmvaydfaxympammd kifornaila

pol yhydr oxyCmaI K jorap otedtdd fgﬁo&lgg tr. embodi ment the present invention provides
the internediate ©F$ﬁornula &g%‘%i‘ WEIS ei n.one or. nore of tRe Fol | owi ng
restrictions appiiper oyl Q SPRRpsh S %/mnaﬁ?%féﬁmnd Ydr oxy, halo,

hydr oxycar [2ony| - enah@dneecsanedpdvingd the mattireity cbrainNiig-iReGed evgntiamer- Y2 each i ndependent|y
represent C.ial kyI C3r 7al kenyl , Het27, Het28-CO CR8R9-NH, CR23R24N1-1_CO

COCL sal kil M PRty <‘Dﬁ§%§sy Ly é’@atﬂ;&%ﬁ%i@ht‘%%aﬂyl
C3, 2al kenyl , Hétﬁreochr—l@tcglgs@orlc KQRf can be cqnps erdaaam@wis NR11- CH2 or

C112- CO NI | - Craddaxding to meanvnmroaupagpnomdhlasmmmmmm Yi and Y2 each
i ndependentky represent Het27, Het28-CO, C eR9-NH, 15CO Cral kyl,

Cmal kyl -NR 1-0-12 sents a dir. bond 0,

el kN L O3 SR NN X PR BRSNS, ety end: O
bond, 0, O- Cl ﬂ@lﬂ@}ﬁhomﬂ?&@u@ of frugripgdiate @@PNR@ mag peedde Q%lele%WPtectm represents
hydrogen hal ogrdupaal kyl oxy-, or C _oal kyl oxy substituted with Heti or

20C1, 4al kY1OXY; R2 represents hydrogen of han R3 represents hydrogen, cyano

or nitro; in particular hydrogen or ¢ , sents hydrogen or hal o;
30 P Functional groups, whlcg are d651rab1¥to protect, 1nclude %yd?roxy amino Xn g

carboxylic acid. Suitable protecting groups for hydroxy include trialkylsilyl groups

(e.g. tert-butyldimethylsilyl, tert-butyldiphenylsilyl or trimethylsilyl), benzyl and

tetrahydropyranyl. Suitable protecting groups for amino include tert-butyloxycarbonyl

or benzyloxycarbonyl. Suitable protecting groups for carboxylic acid include Cj)alkyl
35  or benzyl esters.



R5 represents hydrogen, halo, Cmallcyl oxy-, or Ch6al kyl oxy substituted with
Hee or 25C Aal kyl ox]y R8, R9, R23 and R24 each independently represents
hydrogen or ERePPFl4bhtional Iy substituted with phenyl, REEVHPISHO5FIe,
hydroxy, thiol, amno, mono- or di (G _Rlicyl)-am ne or inidazoyl; in
particul ar R.8, R9, R 2-3 and R24 each independently represents hydrogen or
Cmal kyl ; 30Kt represents hydr ogen or Cmal kyI Rts, RL75 R29 represents

hydr ogen, Cnal kyl , or Elet 31- C 4al | drogen, or, 1 31- ClAal kyl ; Het'
represents morp Ilf’ir Qi§Ation %‘@I%Ifm’?‘:t’roéﬁ%'s‘&tr??%l gr‘%li’i)’ﬁ‘ a]ﬁ%/ﬂ’laceéé’{o?frla e‘rSrfj‘esent s
pyrrolidinyl orrepitipesteziThytse ofifrete@dBzrzeqpeis &nlyslegsyibadah [ Rivtegtive Groups per azi nyl ; or
n particul ar R2Gh@PERIRELD™ Mo’ COG/ GRALE PCTNIERAN AR IRERERE (1081 St

represents rnorphollnyl pyrrolidinyl, plpera2|nyl or p peridinyl wherein said
Hal | is optionally substrtuted W th hydrox is also an object of the

present i nvent iiditionaljy te Nodomsia companpepeny f‘ﬁ’tnéls (BFaIlfllﬁrmﬁHTYéﬁt@(b\‘llaﬁ) wherein; Pl
and P2 each i ndepengembdsysing0He$ amt suitible sodyent fuah &, fot yxhinpieyXsprofmon, -

hal oear bonyl, api.h NHRE Qi k@i Y2 each independently represent
Cl 72. 11lcyl , g%a?(i(renyafl Her S5 OEr Y o0, Het 29- Cpsal kyl , L2- NH, L1- NH- GO,

L3-CO, L3-CO NH, CO Cl.6al kyl, 10 NH CO Cl1. 3al kyl , C1_3al kyl -NRI ' -a2, or
CH2- CO- NH Cp3aﬂﬂrylcq)m1i>qunql$a1f firmul 4B canAlzarhd caforsdghto iemi@penﬁt@owihg ant-epr esent

Cl7allkyl, ﬁ@bxl&@pﬂ&edmlel%f%zncubﬂ 2BuffhnstolmdNon o SEhitPRalcle¥dmpi&lar3al Kyl - NR' - CH2
or CH CO NH C1. 3al[ Iyed,h  more parti cul ar enbodi nent Y1 and Y2 each

i ndependent |y r&pr esen?relfa 6t 22, Het28-CO, L'-NH, COCl.3allcyl,
Cl. 3al kyl-NRI | -CH2 or CH2- CO NH- Cl. 3allcyl; 15X represents a di rect bond, O,
-0-Cl. 2al kyI QB¢ céhpdundsA lideylila (]I)lRIaﬁal@DRfﬁiohyﬂrt,ed {O@hdNIskrespondingeV-38id€Ci _2allcyl, or

G neal kyl ; rfgrﬁ{s?élﬁ)%r% - 191'0%? Eltocaﬂfbg forQonvte Cg trgzglleMtrogggmo% Cl. 2allyl,
B

NR18- C1, 2a| k 1 represents
hydr ogen, h'é??/o @ildeggﬁ" c?fil_‘f]{ry?xﬂ?“oéﬁ%aé aé’)é?“ éﬁ CT‘T}%/ Pt By feﬁ"“HéRé‘ P

20C 4al kyl exY; sReingaptesiskaffarmhladh ogé s -rbenyhai(phenyla@fond joxeritidinesr Wt ramgen or
cyano; R4 repr epaoputd yahage ﬁhoﬁg’anlla @brokide. ApprdpBiate BRFRER PESxiONTORGRR, hal O,
@ . sal kyloxy or r%'xaé? : h@gﬁﬁ@ﬁ& aggérh ke rteamrgrq%m% N e
represents hydro en each
i ndependent |y rs@ F@@%rﬁ{“ wa%&ewer | JpToPHTe ﬂé%“l@’%"*l‘ BRY compive and R19 each
i ndependentioy repxesddstsudiyady fogenample, benzenecarboperoxoic acid or halo substituted

benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarboperoxoic acid, peroxoatkanoic

acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g. t-butyl hydroperoxide. Suitable

solvents are, for example, water, lower alkanols, e.g. ethanol and the like, hydro-

carbons, e.g. toluene, ketones, e.g. 2-butanone, halogenated hydrocarbons, e.g.

25  dichloromethane, and mixtures of such solvents.

Some of the compounds of formula (I) and some of the intermediates in the present in-
vention may contain an asymmetric carbon atom. Pure stereochemically isomeric
forms of said compounds and said intermediates can be obtained by the application of
30  art-known procedures. For example, diastereoisomers can be separated by physical
methods such as selcctive crystallization or chromatographic techniques, e.g. counter
current distribution, liquid chromatography and the like methods. Enantiomers can be
obtained from racemic mixtures by first converting said racemic mixtures with suitable
resolving agents such as, for example, chiral acids, to mixtures of diastereomeric salts
35 or compounds; then physically separating said mixtures of diastereomeric salts or
compounds by, for example, selective crystallization or chromatographic techniques,
e.g. liquid chromatography and the like methods; and finally converting said separated



1,1 represents Cpsal kyl optionally substituted with phenyl, nethylsulfide,
nono-or di (G all cypam no, cyano, polyhal oG 4al kyl phenyl, Cpaal kyl oxy,
pyridinyl, iWP3A¥BPWIS or Cntycloarkyl: _in particul ar LI RIFPEYENT6€6Chsal | cyl
optionally substituted with phenyl, rreP:hyI sul fide, hydroxy, thiol, am no,
mono- or di(Cl4allcyl)-amne or imdazoyl L2 represents Cpsal kyl optionally
substituted with phenyl, nethylsulfide, nono-or 35di (Cl4al kyHam no, cyano,

pol yhal ocmal kyl phenyl , | Clal kyl oxy, ridinyl, imdazolyl or Q 6cycloal kyl; WO
D006/ 061415PC. FRERTEBRICAROE BRI PY PR i lrpe dae im0 BiFonal | y
substituted wi tskrqoblemydally meméryd fousniagalso o plgained fesyathe purp etkipbadieoCallyol kyl phenyl
G 4al kyl oxy, pyddnfiif¥Wms bithOapRbiite RlerkalifGal Qatikyhatehidd, pfoRRECHENES

nmor phol i nyl, oxazolyl, isoxazolyl, or .piperazinyl; in particular Het'
5represent s rmrI%ﬁ%?r%{IFﬁ/rFacgl?nS&%%%¥t§§?sﬁﬁﬁ1€éaﬁ%re in particular Het' represents
mor phol i nyl ;> Het 2 represents norpholinyl, oxazolyl, isoxazolyl, or

pi perazi nyl ; i mMmpdteinbtowingind: bedegarst@gniesantt®meti¢ fohod éfyd compopidpet azi nyl ; nore

in particular Hgtdu.r prole Lyl het er ocycl e
S (PRNE RRALSUII IR} Rhid ol bl PR ol T P 2s <

sel ected from npr i nyl, . piperazinyl or piperidinyl
optionally sub§?’i°gﬁtt°§r&9%’l‘{s1’i‘gélcﬁi PR n?ryl-qusﬁ'S and Il-cell each independently
represent a heterocycle selected frompyrrolidinyl, piperazinyl or

pi peridinylyy WegH€bhhs ﬁlitéi‘m&lﬂa{tas%n@ﬂ&tih%fn&@rié@as(w&i 0 NRIréapticnuysdeidrelt ed with

Het 22- car bonyl ;me%g l_Ill%? ggreiaaﬁ)%veHﬁg %%;w A5 éu%gseﬁ%%e%g lakymrlfleergr l?segfgitlab? o@et erocycl e
sel ected from AT pAGH AV pyT T ol 1 di Ryl, --pyrroltdinonyr,” qainol i nyl

i soqui nol i nyl , TH¥EaRPEFRLAFEIBINE yAt-kneivp rog 1 Heyevst peths wntketis offiesr ei n sai d
Het 27 and Het 2%o@pandyififamalal (1), bejpsdent inteetonmither proeides; wher e possi ble two or
nore substituents sel ected from hydroxy, Het22-earbonyl-, G 4alkyl,

hydr oxy- Cl4al kyl - or pol yhydroxy-Ct-tal kyl-; in 20particul ar Het27 and Het 29
are each i rﬂdepékﬁgﬁfqr@eééf%ogtf%ﬁ%]?% mor phol i nyl, pi perazinyl or pyrrolidinyl;
nore in particular Het27 and Het29 are each independently selected from

pi perazinyl or pyrrolidinyl; Het 2&,L@pf@$—6@k&,@1het erocycl e selected from

nmor phol i nyl, pyrrolidinyl, 2- pyrrolidinonyl, &iperazinyl or piperidinyl
wherein said Het28 is optionally 25substiHNGt®dRM t h one or where possible two
or nore substituents selected from hydroxy, ﬁ:bAaI kyl , hydroxy-C Aal kyl - or

pol yhydroxy-Cl. 4al l cyl-; in particular He Zé I's sel ected from norpholinyl,

pi perazi nyl or tsphpglapestically acospiplle ddition salis aud B strispchomigaly ixgstepio fyrgs se| ect ed
from pi perazi nyl terepfywhatindi nyl. 30 d) the internediate of formula (VII) WO
2006/ 0614158CTAERZANS(: ASKERS B4 pBibeiRR gRBip bicr@ delcRed b kg X3-

consisting of methylcarbonyl, t-butyl, methyl, ethyl, benzyl or trialkylsilyl;

W represents hydrogen or a protective group preferably selected from the group
consisting of t-butyloxycarbonyl or benzyloxycarbony;

Y represents —O-Cjsalkyl- with the oxygen atom attached to the phenyl ring,

25 -Cy.salkyl-CO-NH-, C;3alkyl-CO-NH-, -C; salkyl-NR'*-CO-C; salkyl-NH-,
-CO-NH-CR"R'*-CO-, or -Het®-CO-, Het*-NH-C, salkyl-CO-NH-;

X, represents a direct bond, -O-Cy.alkyl- with the oxygen atom attached to the phenyl
ring, CO, -CO- Cyaalkyl-, NR'®, -NR".C,alkyl-, -CO-NR"- -Het**-,
“Het**-Calkyl-, -O-N=CH- or -C salkyl-;

30 R! represents hydrogen, cyano, halo, hydroxy, formyl, C,salkoxy-, Cj.salkyl-,
halo-phenyl-carbonylamino-, Het”,
Ci.salkoxy- substituted with halo, Het' or Ci4alkyloxy-, or R' represents
Csalkyl substituted with one or where possible two or more substituents selected

from hydroxy, Het'® or halo;



HN, NH R'HN N R3(in) the pharmaceutically acceptable addition salts and the
stereochem cally isomeric forns thereof, wherein X3 and X4 each independently
repr esent awprzéoé{“]ﬂb’nd C:alkyl, C3:alkenyl, 5C3 7al kyAGJIEP2HBI61n sai d
Ciral kyl, Csval kenyl, C3_al kynyl are ofﬁl onal I y substituted with one or where
possible two or nore substituents sel ected from anino, nono- or

di (G _alicyl)am no, am nosul fonyl, nono- or di (G _al kyl)am nosul fonyl, G

4al kyl sul fi de, 1{5@%}&%&@&@ éq?{z}(’) 3%3”(3’%3;8%%%%3&1’%?91 Cmal kyl oxycar bonyI am no;

10or X3 and X4 each 1 nd O Chbal kyl ,
Cl_2al kyl - CO- Het 1@14@4@‘&%5‘3“ n Wﬁoﬁytaﬁ’é‘ln@w@% -dBWRTO4t t ached to the
phenyl ring or CRERI;.aRy)anspscasdents ChyatkybgenalkyybnGsscitddatkyloky-dr oxy, fornyl,
Ch6al koxy-, Chsalk C i G _6al koxy-
substituted WI th gﬁtnﬁglﬂa%%&gﬁcﬁ ‘}(kPW @W&ﬁ%fl%giy}sggggts C _6al kyl
substit ut ed W|th gy c}e b8 A G%IFOXﬁDre substituents sel ected from
hydr oxy, Net's Ritedlatepresq®i hydiopas errfigalky} @ptingelty, subyitriet witietiydroxhyaditexy
hydr oxycar bonyl -, nfoag! e Yl OXMEaNRERY bheny@rd; LGiyioxgy bonyl -, anmi nocarbonyl-
nono- or 20di( d kylwaum I Y-,
am nosul f onyl noarlll\é%reaah ton(é:l% %%Hg‘f %%#ggd%%mm Cl“ag*gpq?éﬁ ﬁlﬂug»é
- 4alkylsul foxi de, washphenwly pudaly} ety plligs Bxdrpgy 10  hydrgxynbgipbs ent s hydrogen,
cyano, nitrmo, C:I"Ialainyﬂo;;armmyﬁllcmgbﬂywlbonsuhﬁhbtmﬁmdonﬂl((?maﬁd‘yﬁ -a@iinoADr e substituents
sel ected from hal qmdggzll(}g Mno am no-, nono- or 25(31 _allcyl-sul fonyl - or

d

phenyl ; R4 reprgsents, ano al.o dr hydr oxycar bonyl -, C
" 4a1kyl oxycar bdny? qtR 12@?% FBSh Preéem;lﬂ‘l -, nono- or

di (G al kyl ) ani noc&nb@wﬂrPXY-@zboﬁﬂf H%ﬁh |Het! -@84331251911@&11)&%] el ami nosul f onyl ,
mono-or di (G i 4rtkydrdsants NRSbIyoIB ¥dlectddTrnkysins idifiyl depyrdNGned K pipstakhaxi de,

Chal kyl sul 1. de or %lﬁér{ﬁ%l ﬁherﬁ?saﬁ(?ﬁ eﬁ%Pﬁ&mlﬂyﬂf)Q@E& xﬁ@’o%@&bwﬁ‘e%o hydroxy,

fornyl, Chéal koxy- car ony

2006/ 061415PCT/ EPQ@%%’}CG%Bblaofeéubéﬁﬂfé%ﬂtwwe @%éﬂf?m Sk h hal o, Het2 or
Chal kyl oxy-, or Rbydrepr@salkylsoGobaldkyty-Subkyli;t uted wi th one or where possible

two or nore sulr&wr&ﬂa@seﬁ@aﬁ&ér@@bﬁqelé&éarﬂohygh@nm 1He &l%h%oml SeraB@yiand R9 each

i ndcpedent |y represent sub t| tut ed 5with
phenyl, indolyl, ﬁilng?/\fvﬁe en sahcp %et 1S optlc{ngl?y ﬁu%%ftcllv din %&h ﬁﬁorw ere

Gi al kyl oxypRenyi - posa eritse aF BEA oSG %1@9*6%?% hydoxyafiMsYL mono-  or
di (Chal kyl ) - am nehydrbxyt Ciazieylt or poyyapdroxypOlykal;oC al | cyl phenyl, PYridinyl,
C3. 6eycl oal kyl gps ggfzgyn Al{ik@eroéy@le ket AfyreSai1 O TR ?f‘wﬁeﬁéﬂx‘?af‘d‘dem ly
represent hydroge Qtlona substltut |ndonI
Lomet hyl sul 11 de. - Rty 8552t t%%?d’f%s@ép HEFTe Pen S Rt B B pria it
selected from Cj4alkyl, C;¢cycloalkyl, hydroxy—CMalkyl CMalkyloxyCMalkyl
25 or polyhydroxy-Ci4alkyl-;
Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'” is optionally substituted with one or where possible
two or more substituents selected from Cj.alkyl, C;¢cycloalkyl,
hydroxy-Ci4alkyl-, CisalkyloxyCi4alkyl or polyhydroxy-Ci4alkyl-;
30 Het™ represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het® is optionally substituted
with amino, C; 4alkyl, hydroxy-C,4alkyl-, phenyl, phenyl-C,; salkyl-,
C4alkyl-oxy-C; salkyl-, mono- or di(C;4alkyl)amino- or amino-carbonyl-;
35 Het? represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het* is optionally substituted with one or where possible



am nocar bonyl, hydroxycarbonyl, ami no, mono- or di(Challcyl)-am ne-,

i m dazoyl, uani di no; even nore particular R8 and R9 each i ndependent |y
repr esent hywpg%f‘?“dP Ciallcyl optionally substituted wiRH/ERRWAYFo606

met hyI sul fide or nono-or di (G al kyfl anthe; 1sR5 represents hydrogen, G al kyl,
Heti', Heti 2-Clal kyl, phenyl-Chal k-34, phenyl or nono- or

di (G al kyl )am no- G aI | cyl -carbonyl wherein said R3 is optionally substituted
wi t h hydroxy, am no, nno- m inyl or d al kyl oxy;

R33 represents hy ‘?V%Orenﬁore o8 ltflgntslsqcﬁe(i(%m)l%”(ﬁq(g} Elo%l‘é{ll tuted with one or
wher e 20possi bl e thmow nﬂéﬂ‘él s%b@i‘Xl‘?’iXQn{ag(yb@IP@b’Plé‘Hmer%ﬁﬂthdr oXy, am no, nono-

or di (G al | cypamsthepropdeyteterddetld feleoted GomdadrkljdingX \2; pyHelidinongp fesanls a
heterocycl e sel ectgg,fj QécQdeo(ahlﬂbfllmg welramh {P}f%fm?dyﬁ’@ﬁééh @a{{j Hefuranyl,

pyrazol yl, dloxolan ZQ I SOXazo y ,

oxadi azol yI pyri df Pn ?/S@W%FW&FH% or\mlé?eé’f’?? Zeatwa OpfEpre SERSUERY onal |y
substituted 25wt helmdrfmmliwmxwfﬂet * Hyed-oayor@l, &1 kajiyl, hygrengisalkphenyl - Cl - al kyl -
Chal kyl - oxy- G al k l)l-yh}mp(;gg Clgz{lkﬂl afhal kypam no- or am no- car bonyI ; Het2
represents a h Ri.perid i nyl i perazinyl,
furanyl, pyraz rep%esen?s aﬁle ercicycg? T;]aieéted ﬁnmocr&ho 116)?13Hyrrnpc{n?y& 6Plpe a&inyl (IP Tsoxazol vl
oxadi azol yl , pyri mpﬁgrqhnﬂrwhpwrselrimr niy IOPWﬂélﬂyeiuhSt%?Wlﬁétnz of ‘é’hftf)?)PqS@ihlal ly

subst it ut ediowi t h and oraporERbktityeénss saigetedixym Ci.alkyy ICs cybaiyy| , phenyl - G al kyl -
Chal kyl - oxy- G al kyl ., DA 1PL @44@@5@49@{@@9 hﬂﬁo@rﬂ N@r/aar bonyl - Heti
represents a heterocycle se ected frompyfroli 5 -pyrrolidinonyl,

pi perazi nyl or piperidinyl wherein said Heti is opt| onal |y substitut ed wth
one or where pdsdehitenedisteort fompmue (B0bst i t uents sel ected from hydroxy, Chal kyl,
35hydr oxy- G al kyl - or pol yhydroxy-C, allcyl-; Heti' represent a heterocycle
sel ected from pyrrolidinyl or piperigdli ny;( WEQEI n said Het' is optionally
substituted with one or where poss{b 2Yiworor nore substituents WO

2006/ 061415PCT/ EP2005/ 056606 66 sel ect ed Cmal | cyl, Cntycl oal kyl

hydr oxy- Cmal | kyl -, Cmal kyl oxyCi 4al k-y1 5’, ol yhydr oxy- Cmal kyk Het 12 represent
a heterocycle selected from norpholinylj rrolidinyl, piperazinyl or

pi peridinyl wherein said Hetl2 is opti g AFhy smpstituted with one or where
possi bl e 5tVio or nore substituents sefected from Cnal kyl, C3_6cycl oal kyl ,

hydr oxy- G 4al | Kkiyd pharn@aesuiticallylagseptahld additin selfs ap@ﬂryhﬁym@w}m@iy lenmeyllcfonnls{et 14
represent a het er gepet @h&ehected from pyrrolidinyl or piperidinyl wherein said

pyrrolidinyl or, : e or where

possi ble two or %&%ﬁ%ﬁg&%éﬁnﬁé & plRLh \fé}?&%ﬁ e?éf?oﬂé& gttei?g %ﬁntﬁ%ﬂ: cI oal kyI

10hydr oxy- Cmal ky| sonsigingfimefhy @ma bRy “{9?hylp6tPX/1h?F6¥Yéﬁymé1$ﬂF -

represents @ hét epospsl-0-Ceklkyrlt wih fhe onyzgamatphaeitichsd to theypheryl Tigf, nyI p| per azi nyl
or piperidinyl wherehkysa-smHeat, 3a1ﬁyucs> NHUQ%MINNQWCRHE&IQ\HW”‘ one or where

possi ble two or tal, tsyent s Aal kyl, Cntycl oal kyl ,

hydr oxy- C, _4al k é&aﬂ‘éﬁkkl ol@ fffﬁ i cﬁﬂlkry % ydr ox%[ G ol kyl-: 15Heti and
Het 19 each indé%@m&enmhylonwé@élm@l%w&@pw&sl «dleledtidorf r om pi peri di nyl ,
mor phol i nyl, pi pecCaziywhifofidet anyl , pyrazolyl, dioxol anyl, thiazolyl, oxazolyl,

I mdazol yl, S%q%p%sxrhsaf %oﬂaobyé ’za%wttﬁw)xﬁénefwrﬁﬁ é.s%@ﬁ%pm?fe'n sai d
-C

Heil O Hetl19 is tiona
hydr oxy- Cmal ky! - éﬂ‘&,nk Igliy fhai kyl - nono- or

di (G 4al kyDami no-H@ Qnmlkbdr CFUE@Hb(mSZl zalkyHet " and Het 2E each i ndependently
represents a hqil%p@&mé @dﬁ@b@@&&d HaloQRdRIxp &6, 1Y Lalkod®r phaliypy! ,  pi per azi nyl,

furanyl, pyrazoly n t hi yl, oxazolyl, 1mdazolyl, isoxazolyl,
oxadi azol yl, wri dlileHo ennypca?bo)ﬂ%lﬁmﬁoh Pd\i\her ein said Het 20 or Heel is opti onal | y

subst it ut ed®owi t h QWﬁH@XY@HﬁP%Vﬁ“mHQHPd%§‘Eﬁé@%ypxy pH giresedts pheny | - Cnalkyl

Cl 4al kyl - oxy- Cl 4al daydyt subminoed voith dhie 0L Hedapdesibly a9 dr@rorcdubaiticnB seledsdbony| -

Het 22 represents a h@&ghﬁg&&lﬁdsgyﬁgged from moi phol i nyl, pyTrolidinyl,

pi perazinyl or piperidinyl wherein said Hetn is optlonally substituted with
one or where possible two or nore substituents selected from Cnal kyl ,

C3. 6cycl oal kyl, 30hydroxy- Cmal kyl -, Cl 4al kyl oxyCmral kyl or

pol yhydr oxy- Cl4al kyl -; Het23 represents a heterocycle selected from
pyrrolidinyl, 2-pyrrolidinonyl, quinolinyl, isoquinolinyl,
decahydr oqui nol i nyl , piperazinyl or piperidinyl wherein said Han is optionally
substituted with one or where possible two or nore substituents selected from
hydroxy, Het2 , Het22-carbonyl, Cmal kyl, hydroxy-Cral kyl - or

pol yhydr oxy- G 4al kyl -; and Het25 represents a heterocycle selected from



WO 2006/ 061415PCT/ EP2005/ 056606 67 two or nore substituents selected from
Cmal kyl , C3_6eyel oal kyl , hydr oxy- Cnal kyl -, d 4al kyl oxyd 4al kyl or

pol yhydr oxy- V@246 YeMIS . provided that s_al d i nternediate 6%"5?69“?(&?6906( VIl) is
ot her than 2[[24(3-amn nophenyfi ani no] -2 pyri m di nyl ] ani nokBenzoi e aci d

[ 604801-24-3]. S In another enbodi nent the present invention provides the
internmedi ates of forrmula (VII) wherein one or nore of the foll ow ng

restrictions a X d X4 esent a direct bond,

G . 7al kyl , ggl %’5 Serfs%&é C9%§£rﬁg) 9}‘?@?&%‘1@%}0%? b%% ith the oxygen atom
10at t ached to thecpﬁﬁwiﬂxywh@gyl- {24l Yﬂ@ﬂ)@éﬁéeﬁwow‘aﬂn YgdPPuotea] o, C46al kyl oxy-,

or Cl1_6al kyl oxy sulpstialkiihaenavatbhnytie C) 4atkyl- @rrhikytlyb x@5scbalkgpkesent s hydr ogen of
hal o; R3 rep51%1‘8&1%%}?%&89&Ql(C%&QQanQﬁosﬁl'fén&PCljaiky[%ﬁffhéCU' ar hydrogen or
cyano; 15R4 repr eg: %g ﬁ( gd (ﬁ esents hydrogen, hal o, CA

al kyl oxy-, dr G H@%ﬂfﬂ%‘”‘é St g or Cl 4al kyl oxy; R8 and R?
each i ndepedentRl yeprasprtelsdriesn, hyadp odien Coralkgl-oal|-eiky] upttitgeiabithonsebst i t ut ed with
phenyl, methyl sul Bioféesubd&wéﬁt@wectetimoﬁi halc2 0] Ak loﬂp&%he@ﬁl di (Cmal kyl ) - ami ne-,

20or i m dazoyl ’Rl S re%c%sé Fnt ohéﬁ ﬁgﬂﬁﬂky&% olgalhysuli)_?e utelziew&l?h gna Xnﬂo R33

represents hydrogen, repr sent’s nof phol i nyl ;
Het 2 represents nﬁlop%d)lfﬂﬁ‘}lwalkz@ﬂqé{‘em gk Loxbyrrol i di nyl or piperazinyl
wher ei n said H&'ladiRS’ capt indspaddnyly saptms&rﬁstmﬂlegienwCmamsreepnlbnauyeﬁtemmmssi ble two or

nore substituents hydr oxy- G 4al | kyl -
Cmal kyl oxyCnal kyl @?bﬁ ﬁg}dgl&pme@%@ghgyhydr%rﬁw% 88k fp¥dny1,

n parficu Het 12 represents
pyTrolidinyl or pia‘ﬁlélP ﬁ%’ll’ hydrox)écar ¥l %/r&m? é’ﬂﬂngs(gﬁlf(g ‘6&}?')61 %yl or piperazinyl
wherein said Het- mﬁldazsybpgll&mnﬂaﬂq,y substituted 30with one or where possible two
or nore substi RieAR SQtEBIGEdABMefBRhKyHoga3ChaKkel, oal | cyI

hydroxy C|4 IIkyI gfmﬁ Yl or h -; In particular
Het' s reprgsent yﬁ&%’y X eb Hep CP%&I erﬂh%éxg%l pf‘esents a

heterocycl e self@&tr‘é’(ﬂesflﬁweﬁ?qy&lfelsﬂ? Iﬁontfé’érﬁh S caRirestipoyl PEeagBYyr i di nyl
wher ei n sai d Het 23r pigerdjnly] wieadih yaidtdS s optirnelty snbsttlhitqolnzeﬂmnemh'elneee possi ble two or
nore substituents &%ﬁ%@&&&@@ﬁﬁaﬁﬁ&@we%d R Wg&&x y, CVky

2006/ 061415PCT/ EP? (BSIO 6@@ O} a} (ﬁo %F odi nment of the present

i nvention, the inCEFHEdi'dt'es™ SP°Pormuta 2' are characterized in that the
the two anij néﬂer eareferisa hateogyelg seledted f'toﬁbpyﬁy dimiL k- perobidingnyhpingesinyli ons 2, 4 or
4,6 respectively; oﬁ@pealﬂdxtheeeirb&ﬁd Hetbi bptivhallyasibgpiasddtwitrond o wikle and R4 are at
posi tion 4' and Rp.a B 504 i BlbsASHS d-RBedfom fiydrbyl &, @g0 an obj ect of the

pr esent |nvent|ont u |nterrred|ates of formula (I111),
(1V), (M), (VII) %%Yr )4al 1)6()601-‘/(%6& sl 1), (XXXI11) in the synthesis
of a macrocycl itk eplasaetahﬂtnr@ytleﬁel@;tfélfroa@ﬁrohdlm%er wpmdouhdseradf safdor nul a (1) .
10As descrifed i nptties %ﬂﬁﬁlly@lﬁﬂtlﬁhedﬁﬁﬂﬁon@l&r wheRAfokEHle twfolte n@Eé%WBJﬂltdeﬂtQ' bitory

ff d -
effect and anti tqtfenpel(lrfrom 5’11« lycg%ycrlorﬁcy gd?ﬁ&tcmzﬁ %P%fﬁ@[& o %ré ki nases

denonstrated in vi assay he r T 0d
EGFR, ErbB2, Er bB&rPOIbTT@mXSBE%aW the Sar k| nasc fam ly such as for exanple
Lyn, Yes cSRC. Hetl’ @preshts@mnatocyole aksted/frorh nerplyo kinm, Ipyiretidingl, piperyziefifoect of t he

conpounds was tested; S dnaEIRAl Hef” 6 85thilBtRushRkdd WithRES or wHre possible
30 two or more substituents selected from C, 4alkyl, Cs.¢cycloalkyl,
hydroxy-Cj4alkyl-, C,4alkyloxyCjalkyl or polyhydroxy-C;4alkyl-;

Het® represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het”" is optionally substituted

35 with amino, Cj4alkyl, hydroxy-Ci4alkyl-, phenyl, phenyl-C;salkyl-,
Cy4alkyl-oxy-Ci4alkyl-, mono- or di(Ci4alkyl)amino- or amino-carbonyl-;



15particular in the ovarian carcinoma cell |ine SKOvV3 and the squanous
carcinoma cell line A431 using art known cytotoxicity assays such as M.
Accor di ngl y, WPR&HFHEent i nvention provi des the conpound®STdP24§PH61%a (1) and
t heir pharnmaceutically acceptable N- oxPHes, addition salts, guat ernary am nes
and 20stereochem cally isoneric fornms for use in therapy. Mdre particular in
the treatnment or prevention of cell proliferation nediated di seases. The
conmpounds of faormila (I nd their rmaceut.i cal ly accept abl e. N- oxi des,
addi ti on sal tsfﬁecﬁué re'e%%n)ésray egeﬁqcﬁfg%seéeg%gt&ﬁ@ Hé(fr%hrog% %_Ogcg{? VWHSEHEr e fornms may
herei nafter be refPéeridaylrdeygs saidifsbuli @stianeborbstitged with ane of wheapesgihle2s5
Di sorders for whi gWo bh@ore abpitidntiselactedfi éth 0galkgl, Cheytloangnt i on are particul arly
useful are athero S| r est i r i@abgti;c conplications e.g.
R G SR AP oot

reti nopathy. In vj ounds accordjng to the

i nvention, therdet] EPEFAG %&r%y%l?)s%ﬁFﬁgamd’W?lﬁﬁ’ PRyl L e at i ve

di sorder such as abhendsgl dcanidequineldlyb ppsiaging odpiperriget wheréie saieféd conpri si ng
admi ni stering to &L aphMBbubsiuiReRth 6fic ot WhBrelhb @M br mbRkutRK@AmME €, a namal

i ncl udi ng humans,

uffering fro scelh oliferative disorder, a
t her apeutical |y efségcé?dieiflo %’r‘?ﬁoﬁﬁ’[ﬁ%f ’Clget 0'8rﬁ{:’)%nﬁ‘r‘ig?‘g@(é':lj\rﬂ?ﬂ‘ihﬂ@'@d‘algﬁléobr esent
i nvention. 35Sai dPalshtsstkyCondiilspy t he systemic or topical administration of
an effective amuteptfenss adRREROYICscRCEO FrohinMmghrihd ik eyiroNMERLi pigerazingl @ni mal s,
i ncl udi ng humans. SKi k e h I apeutically
effective anount gﬁﬁﬂgﬁﬂhlﬁfggghl?n Pblls?géong@%%%%ﬁZ%@#f%%ggél 056606 69
of the present i nbENPT BN FOSHPBISSRBHNM Ty Fralye ity S°aliduce the growth
i nhi bitory effect hadrdxyGatlkylhiGadybant: byl @poliyhtdeoxydlhdkyldependi ng on t he
size, the type of the neoplasia, the concentration of the conpound in the
t herapeutic forpul ation, .and the c |t 0 h tient. Cenerally, an
anount of k]isangrép?rﬁﬂ’i%ﬁeéﬁélf?galgtgs %Igﬁ‘ll%{ﬁlﬁas roégl\@g%?ar&gto ee?ranﬁ)oé% tiqge agent for
treating cell profftlogingresirctionssgplfer such as at herosclerosis, restenosis and
cancer, w |l be) detepmiens tydogea , matbel, byutdasehydy an att endi ng physi ci an.

i nase [ Mhi bi tar At FRaRs oI ANE, (RIS G MBLEONEAD A" %0 1 i and
nore usually 5 n&'?@'#‘?&ﬁ@dc%ﬁﬁiq#)%é lf?ggi%ngﬁgﬂcl\élei&}é’tl ons, a
patient in NeediofK rapeeatnirerdireptibed, yO-kiipalkybeNBdmNG s erlsd--betlmween 0.01 ng/ kg to
500 ng/ kg body weighNR'I-yHavAbi iHetit-ar.afkylom 10 ng/ kg to 250 ng/ kg body wei ght.
As not ed above,i¥)t&ere%ggéﬁ%mm_ r AR KaY, y(%p;r;] a case-by-case basis. In these

met hods of treat'nent "'t he conpoun S ccor g t0 the invention are preferably
formul ated prid Roragirsdydineenaaleybeealiontgtifie 08 RnreperaiR,C 13yt abl e

phar maceut i cal f osubhstitated itk halp,dleproe fartatlosy-; known procedures using wel | known
and readi | Y253V§'g| ableBrekdABMOGORAL $and, Raly 6f hydrdx Yk diibIAEAE Glore fapErtiBIIESENt

i nvention provide u(;trogr%]!lfo%of t he conpounds 20according to the invention in
the manufacture of A nedicdnent for treating any of the aforementioned cell
proliferative dik8r derresews hydiger gt $or%yl The anpunt of a conpound according to
the present i nweDR"‘oind Rileach indhardesly remesamhgdragenton€,. atkyi aptionatigr edi ent, whi ch

i's required to achiRyicawif foARYiEghipl hamb Wi |1 be, of 25course, vary with
the particul ar ,éogpﬂoun 1 the {ﬁ%ute Ff adm r}11|$tratgéog1 1tge e and condition of
the reci pieflt, nd tHE e BPEFeHP BT e TaTodp Gt hCr b ria ed. A
sui tabl e daily dosebewyil HetlSeHdty Shuadkydor phyiie: sadkys G0pariguleg hiswaisenei ght , i n
plart [ _CU| Iar df rogb J—@l_eﬁ?ép@erﬁ@a J}l?e&@oc@‘ﬂé k@ﬂcﬁ@%mﬁ@ﬁ@ﬁnyl,@iﬁﬁhhﬁ@r &'&)el}idhib%@: ment may
al so include adm n eri. Gilyve ingr . reginmen o et ween one
and four intakes E’Vél%e]ﬁ@%fgg?tgmc%elg+p¥lgrllasug;g%bgslﬁh%mevftgg'?&%%, active ingredient to
be adni ni st er edalb§h&eprosents shefsroyels silcied figmppaelidinyl ipiperaing op pigsridawd ut i cal
conposi ti oms Accomdieramlsyid httbrecypleasantibnally wemntitued with hydiedy; pr ovi des a

np o sy o v, P

phar maceuti cal ,g @Epsge%geggts%mgjﬁjhng a conpound according to the 35present
invention, together with a pharmaceutically acceptable carrier or diluent. The



carrier or diluent nust be "acceptable" in the sense of being conpatible with
the other ingredients of the conposition and not deleterious to the recipients
t her eof vw‘%@@%?ﬁ(%lfhbwpcw EP2005/ 056606 70 The phar mac{T/EPAN058FMsosi ti ons of
this invention nay be prepared by any fethods well known in the art of

pharmacy, for exanple, using nmethods such as those described in Gennaro et al.
Rem ngton's Pharmaceutical Sciences (18th ed., Mack Publishing 5Conpany, 1990,

see especially Part .8 : Pharmaceutjcal preparations and their Manyfacture). A
t her apeuti cal | ﬁ“gf’}egc’tef’rff%en%%lﬁ‘a’%m% q'tuﬁ%lglﬁgfsf’?"é?ﬂhg}”@8‘@8‘8ﬁﬁgf’lpfrﬁz"ﬂ)ygse form or
addi tion salt forefpipgidintyk active ingredient is conbined in intimte adm xture
with a phar macet) gt fepre@as ppiraiaingl, Ganslingt, isoyidtifyM@yatlyatoquidolitdyle vari ety of
forms depending onlng,fiof Bhalai SRALALLOR.AaSkhiAnAlliRidL ration. These
pharmaceutical 10 c?rrpos t1ohs arc desirably in‘unitary dosage form suitable,
preferably, 5for sy¥dreni¥ HeHntasiost)r ati on such as oral, percutaneous or
parenteral adm nistration; or topical adm nistration such as via inhalation, a
nose spray, eye drops or via a cream gel, shanpoo or the |ike. For exanple,

in preparing the conposi.tio in | dosage form any of the usual

phar maceut i cal Ch’é‘&?@%{)m%ﬁ%%g@, such as, for exanple, water, 15glycols,
oils, alcohols and the like in the case of oral liquid preparations such as
suspensi ons, syrups, elixirs and sokuti ogs:Rzor sQHPd carriers such as
starches, sugars, kaolin, |ubricant ’,\,lﬁﬁﬁﬂﬁ@h};, Xdl sintegrating agents and the
like in the case of powders, pills Lc psu’frs’fénﬁ tabl ets. Because of their
ease in adnmnistration, tablets &Md §apsul es represent the nost advant ageous
oral dosage unit form in which q’z;se-l [ arma- 20ceutical carriers are
obvi ously enpl oyed. For parenteral conip§|tions, the carrier will usually
corrpr: se stl%ri |l e wistt g_rl, ~at least in | @QFg/e 85@171), ot houglh ot h?ar i ngr edicents, for
exanple, to aid solubility may he jncluded. lnject e sal utions, for
oxanpl oy bdpaapeticall s enE pdeliop s g bE S ReEa B Binae  on,

gl ucose sol ution thereaf, wheeiar e of sal i ne and gl ucose sol ution. Injectable
suspensi ons nay, aldyg i iflcp@atly ripresuh ihgdiosaBeo, AS&PPIcapsiyd! @ldchilibiydl carriers,
fsuspendi ng agents g, therd ke mayhbe enpl oyed. In tIhF conpositions suitable
or percutaneous adm nistration, the carrier optjon conprises a

penet r at i onSenYaAtd kryeaskyoderendeatly @Pre%?n%‘gi'ﬂ?%i ®'79\IIETI{YE‘HI%-7%{]§Y€WtVYheB%‘t i onal Iy
conbi ned with sui taabCealaddCtrikewl,6hdlpylvat eptienallp shistitored pith por drivdirs,  whi ch
agg! E! ves do n]g)t E@s_bitﬁﬁt\a@%(rhlﬁérgglggtiit%ﬁtsgﬂg?&ﬁ%@ﬁ iirﬁ‘irl& rﬁa;?tae(srr}( s on Ej ?e skin. bSai d
addi tives may faci,. e admi ni strati e _ski.n _and/ or may be
hel pful for pr epaélk%gi{qﬁ@ma’@s?%%fug%% SR RC ARAATHEIIETT oG oy be
adm ni stered in varebisulfigs §-agoluifoxide, Gplkypd@aylsaf patch, as a spot-on or as
an oi ntment2o It i 6, gEkpkeycailbbyylatiu@gnt ageous to fornul ate the af orenenti oned

phar maceuti cal 35W§%ggﬂ%dg&ng&ﬁgg?r%it fred7ofopsfy ease of administration
and uniformty of_dgsage g i t, r S _Used L0 the.s i.ficati on and
claims herein refBF's @éa%ﬂmﬁﬁ% gcf%ﬁ]é:%ulﬁ#tg s‘lﬁ(?’t%ﬁ(e gg%\]ﬁn tary dosages,
each unit cont ai nCAg"1aalkyleldCEr-GFiakul Guakyl -Cip, O-GeINH-€1-jalkgt @di ent
calculated to produgkylKe; desired therapeutic effect in association with the
requi red phar eut | J rrier.~ Examml.es SHC gg,nit fornms are
tablets (i %gl Ug(?rrle t*""si%“%rae‘ﬁ%%trb"g%%%%@Zt%z %?ggéi%?(ggg&i 11s, powder packets,
waf ers, inj ect abl V& olualghs - L2 P&nsi-Bes Heapethfur&NEpbPespoonful s and
the |i ke, and 5segliedailed nulti pl es thereof WD 2006/ 061415PCT/ EP2005/ 056606
72 Experi ment ake2pakdsentsth@reb@oh®\W, n8.cExa0R! €8, -cbl @§_{an@f_q\mlh,e present invention.
Hereinafter, "BINAP! i efi as . [J1,d" - bi-naphthal ene| - 2,.2' - di vyl bi s[ di phenyl -
5phosphi ne, " DVF" hIIIg gZ?aﬂWLtf NERI-%I{TTE %/I‘f" ﬁﬁ ‘rﬁalgé;!"'élf%_ﬁﬁi% defined as

di ehl or onet#ane, *®eAB-;is defined as di azenedi earboxylic acid,

bi s( 1- met hyl et Ry kdpree&ltsHydrogéd, Rano,ibslofdgiliorgdomsy ], di las@ry-0oyhiket her , " Dl PEA"

(=Dl EA, CAS 7087-68-5) 1S [ ag. M ethyl -W (1-nethylethyl)- 2-propanam ne,
"DVBO' is defi nedﬁggé%nﬁ%aﬁépgﬂﬁ@%k?gef "DVF" is defined as

N, N- di et hyl f ormam de, "EDC' is defined as
10AP- (et hyl car boni m doy1) - N, N-di net hy1- 1, 3- pr opanedi am ne, nonohydrochl ori de,



"EtOAc" is defined as ethyl acetate, "EtOH' is defined as et hanol "HBTU" is
defined as kbis(di met hyl am no) nmet hyI enel 1H Benzotriazol i um

hexaf i uor oph¥pH4Le ¢ ) | 3-oxide, "MeOH' is defined as rRETHRAWPOSCOUVP i s
defined as 1-nethyl-2- nrolidinone, "TEA" is defined as trifluoroacetic acid,
"THF" is defined as 15tetrahydrofivan, "TIS" is defined as triisopropylsilane
A. Preparation of the internedi ates Exanple Al  Preparation of internediate 1
5- pyri m di neear bopi P y ni nok A m xture
of 3. ( 2- pr openyl Ogytai:kb%ﬁ ’sub%tltﬁtealxﬁtﬁ?algzﬂet Jrg)gﬁ%k 25y é’plglqgﬁyuhﬁtgro 5.

pyri m di necar boni ?rﬁiﬂk@ oSty W e ahwhe b E@V‘D%r B Substiueatsselstitd ri | e (200
m) was 20 stirred famahydedxlyL el of brio; 16 hours. The sol vent was evapor at ed

under reduced @ng&,%g&@sh IRged, @ﬁh@%@lo“ﬁ%réxi Hro%afb@ﬁﬁ diglyne and stirred for

4 hours at 100C, firred oyer sol vent was evapor at ed
under reducéd pr eEs: ﬂ%ﬁ’xﬁcﬁg"’?%s%d‘t?@(y%ﬁébow r?‘f‘?lg?i‘rbt cé“OB °Eol um

chr omat ogr aphy ové¥Cisplkylemigpshrbgmyii-u€ neky BSkdlsom-GemicBalkiloxn, 97/ 3). The
product fractionsamebRiEslIeebaeddandaliRns@sveny, tasikebevagor at ed under

reduced pressuret ei/ ﬁg& ?Q‘d}f %MQIk%lgu?lﬁée@r&Of Af er mediate 1. Exanple A2 a)

Preparation of '5- cyano- 2- (net hyl t hi o) - 4-
pyrim di nyl ] arrF{nWresePtSf‘y@‘iOE@t AP TP Coliiy or Hi"uﬂfllﬁ?tém(‘)‘fed with oné or
4- chl or o- 2-1p met hymbhisa)stitubntpsetdcril Gomdelar Gonlkylpxy-eanih- Oddhorml ), 3- am nobenzoi c

ggi d, 1, 1| di et hyhlgf Dxky1RshRE, dgamgulm ﬁoﬁmn :ijEA (flJ glo raglh) in 2- .
r opano a refl uyxed for our en a sha
Dun: 9 gepéaﬁlégc}‘ygf?ée% Wé?‘n%g‘fﬂgalﬁ'gwxglkg 8§y°ﬁ5 Wit e was al l owed to cool .

anount of ice
The precipitate waselyioczabende (4e5pEnbER20TEN0BE60E- PB¢Pf t ered of f and

dried, vyieldi ng 2d1@§amylla8ﬁ%aﬁénﬂ ﬂCleqémmlm@t;ﬂkyayl r(lgl(;ctyclaglkylexynth I162I f 164C) b)
Preparati 0 [ t hyl sul fony1l) - 4-
oyrini di nylr]f ami noirﬁﬁlﬁ%%bx@fﬁ '?no%ola m(?nosu?l n?k@}igﬁ@l's ﬁ&ére

es ture’of IAternediate 2
(0.0082 nol) in ulfo("ﬂ@)(ﬁ“r“ﬁ‘l %}?ﬂyﬁ 16‘%‘0@" (10 nl) was stirred at room
tenperature, tﬁémp&s@hllwdmb@nmn@éalpmpwnﬁml &cbadkok @, O2@lkybl ) 5 was added
in small porti OﬂSh@dLﬁﬁenﬁQafBoﬂuélﬂlﬁo.aH&”t he reaction m xture was stirred for 4
hours at roomte erl%;[)xu SeubStltu%dWIt?é}l«’:H eYb%rC aﬁ( % orl{‘re re!\skea‘ntscm sol n. (0.020
nol) and the |ayer'$*were The or gahi ¢ Tayer

washed again with

water, driéfl, fi |@1esﬁ1§ul SebeltugﬁdVlﬂlWée elbwhﬁéerﬂosa%%%wea%ﬂﬂuerméelmu due was
puri fi ed by Fl ash cdtouniydety ot ogiadiphy (el uent: DCM MeOH 100/ 0 to 98/2). The
product fracti Rﬂ%\f@%d#@@%h%% elﬁ@@ep&é@&u l?d%%éﬂor‘@%ﬂ@f@ﬂ%ﬁﬁfyed The residue

was crystallised from D aceto Lle

t he ecipitate was
filtered off and Fté'éfe X}’i 'fy&fl% H’f"'é' @%5‘“8% F¥ﬂ“@‘ryn@§’rrl ‘ate 3. Preparation
of benzoic acid, MC[XSP@ﬂn@J@a F&aﬂlqlp[nff(y Clsalkyfexasrnyedingl €sccycloalkyl,

4di met hyl etzhoxy) e@{J@Ikmékx}paBﬂympjnﬂlh&mbyshﬁj‘l@ﬂmb&cﬁmom]anﬁno mohd-rerdi nyf | ami nok,

1, 1-di et hyl et hyl , t diate 3 (0.001 nol) and
[ 2- (3- am nophengx @t%l lé( e{%zggll&glcfﬁ %gi di net hyl et hyl ester (0.001 nol)

in DVBO p.a. dRi g e é%M@Wé%rgpre%ﬂmﬁ?ﬁO)Ofw&gmgw 18eP-Forlksl-hour s at
120C and t hen t hecallmagt btiona ysubstieitedars thelytiowe gyrtimidingloknoffidi@r m xt ur e was pour ed
out into water angll@ M(}npaqn&v&tm‘ag@bxyThe resulting precipitate was filtered
of f and dri_ed, y6| aggh Je gntpe ) thnaa (';341 whi ch was conbined with
anot her frasti on |cﬁ30 Jadegends grﬁﬁm HeEhay 4% f urt her purified by col um
chr omat ogr aphy (eCu@WVFOHD@Mb‘PM'e@FF 9§Fti)01441h§é Qfé’b?%’é@ gkgHuct fracti ons were
20col | ect ed anqi”talﬁeRég@h&ﬁmepWSntsz\tqmm‘eﬂﬂ@&ogem @Laikygna! 708" g, efikyirgrer medi at e
4. cl) Prepar atl rrredl ate 5benzoic acid, 34[24[342-

am noct hoxy) phﬁghy angsnjl

edc mrglepeﬂently represents hydrogen or C;4alkyl optionally
35 substituted with cyano, phenyl, indolyl, methylsulfide, hydroxy, thiol,
hydroxyphenyl, polyhaloC;alkylphenyl, C4alkyloxy, pyridinyl, Cs¢cycloalkyl,



pyri m di nyl ] am nok trifluoroacetic acid salt A mxture of internmediate
4(0.00128 m)l 5mM) was stirred at roomtenperature and then a

m xture of ZQ%K’@ﬂﬁ) in DCM (5 rﬂ) \égas added dr opwi s&CTHRAPEXHSt | ng

m xture was stirred for 20 hours at mtenperature and extra TFA (0.5 m) in
DCM (4.5 m) was added. The reaction m xture was stirred and refluxed for 20
25hours and then again extra TFA (2 m) was added. The m xture was stirred and
refluxed for 6 ho t e weekend. The

sol vent was evapo:d{éit%e 60%59%8%%%& élln?%srfl ue&&ﬁ(ﬁ@ﬁﬁéﬁ méﬁh

DI PE/ acet oni tri | e MRV ULy precipitate was filtered off and dried,

yi el di ng 0. 534 Rj’ (eB@seis pbényl, Hiee't aretliitye wherein saill R adomisnadly tsutisfitutedmithcet i ¢ aci d

AL i 00 S L ety ay g o]
i i I y y
ester A mixture of "% ‘1’19@ %W'é) e?é é?(ﬁ‘al‘yyo}i di met hyl et hyl est er
(0.063 nol), 3-Hen|r@m@ﬁent§mbqi@wcyel© S%ttqﬁﬂoyn mm!ldtnm phmhglmyl pirgzpinilne (0. 05 nol)
in THE (250 nil) vwasnybghiatdiaddiadoldddd, thiaAeigl, BtaSolyl, imidazolyl, isoxazolyl,

(1-met hyl et hyl )di %}Z(aednagglks/f;%{%Jgap&goﬂ&ggahg@lln)salmt ?s%gﬁurgyfgﬁﬁﬁ% at 0C and

the reaction m xture room t errper ter stirring for

1 hour at anbi ent “iBapEratrEYL BHExEsviRth RgaYleRspdiatddland t he obt ai ned
resi due wasiopur i f iCechliy¥oshOrbikelo monoy ocb(@nimlkyi@nmphyrz(nehmmmanym\/p The product

fractions Were}gglr&ﬁgskﬁga@&Qoéya@sawtéa%y@éldﬁl ﬁafafp% 3 Haiasingiesi due (13 g)
was t hen 1OCrystaI |'i sed fr enzin sired product was

col lected, yieldii§ p&fﬁgﬁw (ﬁ?xé’ﬁaﬁﬁl iﬂé?tz%y%oxaﬁ%y ]inﬁ‘bazglﬁli ﬁ?xa@% b) Preparation
of internediate 70é9aliiah@lm pyrgliniybor PYHOIQQUYéWW@pH@ﬁHRS/)SmﬂWHY subgtityted
di met hyl et hyl est efithAmioxt UklRylohydraxi &Y, naidil-apien@( fhe@-OrdiRyld n MeOH (250 nl) was

hydr ogenat ed at 5 4a\m;wde /_&k&@t%ao Bty ?i\kf\ﬂa){ﬂo bﬁrﬁlﬁbegmoﬁaence of thi ophcne

solutlon(l m) . the catalyst" was filtered over

dicalite and thistf ICPECFC&f% hojREecy el & fe&tf@&lpws' 1 GF PR RIS of
internmedi ate 7. cyyRildpalatpiperaziof] araipapratly sdtsetu@d sith ard a@ wheie ghpssible

[443-[(2-chl oro- 41w@wmmmbaymmsa@dtamxyamw mcyoloaikyit di met hyl et hyl ester
Amxtureof24g| iate 7 ( (0.011 nol)

hl or yr
and DI PEA (0.015 cfrﬁ)xy d“iagﬁ'llon?' %kglorg&y ydrcf)xﬁnd aﬁ%’?l’ uxed for 20 hours
and then tHé scﬂe‘?/eWPre%'ﬂES aé*staf?a%%hcte em grofehp s pyelidinyd rivsszigylosol ved i n
wat er and the sol gipkidinyadereix tsaid Eeeths wpttonal DCMbstifind withganbovleaypersivia s

cryatal 1 sed {1 om BBE And e Ae AL MRS, DY RRIANE | ol loct ca. vi el di ng
2.1 g (55.3 % of Y%?@r@é%f‘%{t’z: %a%(ylll&y lg]ﬁgeoﬁg?lgft‘ db%y_gm aili?'tcf fc acid,
[ 34[ 4- R3- ( 4- aniHisbhreprssepy phrigigayyla pdlested fpm nyrrokding @i pipasidinyl wherein said
?gyrl m di Eyjsl am) npm?ﬂ@wrplpgmiyqiwﬁtﬁ% at)a;ﬁtaﬂwaﬁ Ehe%r gvléérg}(;%g@@ Im)ol ) |
am nophenoxy &Aléit;al%ét ents'selecté Ykl ‘(j_()c&?fgél mo an

HC1/ 2- pr opanol r ops m) was stirred and

refl uxed over the hyderehaelsiy Ct?-l‘?élW oky er-pvigy pavdrotfodSit ) was added. The
reaction m xt uitket \\@presmisnarheidroayrit seletttdifcerd nfogrholinyh pymradidintyh @iperoioyled and

neutralised to pH z)emlﬁwwﬁer@lﬁ szﬁd H@P @@ﬁ)tuﬁlm ubs-trﬁ?edrvﬁt‘ﬁlbhé bcheRIRGHE t at e was
filtered off, was

ed w ained solids (1.2 g)
vere di ssolVed |nt‘§ |n111°rrﬁ lrtlbe%fs Qecﬁf"fr F'ﬁ‘f&g 6?6%) ﬁﬁyﬁ and then the
resul ting m xturehv@gxys@‘wl 216 Can%ylwﬁxzc@%me@awmﬂlﬁﬂ%%/ 056606 75

Het'® and Het'® each independently represents a heterocycle selected from piperidinyl,
morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het'® or

35 Het" is optionally substituted with amino, Cj4alkyl, hydroxy-C;alkyl-, phenyl,
phenyl-Ci salkyl-,C;4alkyl-oxy-Cialkyl- mono- or di(Ci4alkyl)amino- or amino-
carbonyl-;



retluxed for 20 hours. After neutralising the mxture with a 36 % HO sol uti on,
the precipitate was filtered off, washed with water and dried (vac.), yielding
1.2 g (100% W8St redi ate 9. 5 ExarTFRee A4 a) Preparf&IEEA08PS6P46t er medi at e
10 carbamc acid, [2-[[(3-nitrophenyl)iethyllam no]- 2-oxoethyll -

1, 1-ciinet hyl ethyl ester EDC (0.031 nol) was added to a m xture of 3-nitro-
benzenenet hanam ne, m)nohydrochl oride (0.026 nol),

N-[ (1., 1-di nethylet z)C& cine (,0, 031 | am ne

(0 055 mol ) 1 n TR stk Rpsaeni bR et Rk Ram e Epin it ur o
was reacted for Sm?m!ﬂpbn%tpme@élﬁylt@rﬁ%‘r Bfff@ﬁoé’l W@@Pyléhla%ﬂé&ﬂ@lﬂor k- 10 up with
a 10 %citric aci gmiagdout,ii@Razoi, oRadi@b®T, pytdidyoBpyrielidien usediaidBcgbd:ut i on and

wWith NaCl, the Org%{% § ob 4Rty Wiy B %bhﬁuﬁph%ﬁ&ér demp RaLat ed

yielding 3.66 g ( tion, of érnedlate 11

I nter
carbami ¢ acid, [ 2PPP¥sCafiHophé ”ﬁybwf%wwm‘nm or SLox BBt R or amino-
1, 1-di net hyl ethyl cabémyt-; A m xture of internediate 10 (0.012 nol) in MeOH (30

m) and THF (2Qgf ) I\Q@eﬁts%@{eﬁg@m@aem&h &%@m&@%& %Zei%zﬁ?ltd'i‘l yst in the

presence of thlophene ) , the

A LN SV PN S LN TR PR
internediate 11. &yo @ErmepasuhstitentsoelpasidineCaelkyl, C369¥<[1<5’116’)',5an0 24[3-a[[[ (1,

inter n;adiAfatle 12di ﬂ;adrh;wl-(eluﬁlﬁygyy)@Edﬂtygﬁytﬂﬁnfylnﬁé};alf&idydxbmal@]met hyl ] phenyl ]

arni noj] - 4- pyri Fg”ggl_qr

i nternedi ate Zﬂ(eg %&%@%#? dﬁ% C}SEH Hggro E%Eiig ngl%tsg&%érac{xm gg?lgﬁ 0. 00072
mol) in DCM (gq.s. YPuEQidinogi anofigyl 50qyEg iyl degabydrpgping ﬂbécﬁl%?{ﬂémﬂor(o 00036 nol)
was added and theplpeahrml wherpinx4id Het \wadle is optadalfyomubstitthaiuvithatne poehar¢ enper at ur e.
20Fi nal l'y, the m ¥tdibR (W&Sr rh&a&muh@us@@&t@dwﬁlmh h%@@snét@dHamdﬂ%ﬁ was

col | ect ed, yi el di 31 é‘ﬁ (ge | at %kjizor |on of benzoi ¢ aci d,

3-[[2-[[3- mterrrE g‘ty 3P Raniho cet‘f};“3 ‘? ] phenyl | am nol - 5- cyano- 4-
pyrim di nyl | anitieb reNeW%ta@Ptém@ﬁClei silcetp @mmoa)h&lzly ,mméldml Pireigzisges TFA i n DCM

(4 nal) was react gieddinyl whatin sad Heﬁhsm;bt@najs/rsamsmu&damﬂ ohbenviteheposdblyent was
evaporated, yiel dkmorln%@gugggﬁeg{sgelg@ed ﬁom%%/@6 &lRRGT/ EP2005/ 056606 76

Exanple AS a.) arat | A Carb cid
[ 3- (2- net hoxy- 5- Eyd?gxy iyl %14a Xygndllky or polyhydr c’r"éﬂgir;"éa}ilﬁig/)propyll-

1, 1- di et hyPet Bet” exdtst” gchrindensndentlf reprepast hlopgrodclp pelected fighenyoblidifyd,.-0766 nmob,
(3 br onopr opy é) %ﬁbl@dﬂcﬁlyl@-@mﬁbhn}ll &ocﬁlhﬂéﬁhgyde%ﬁd&bq@ﬁﬂlﬁﬂ ﬁl&r&%lG 6KC)| ]2 al’lg8

pot assi um car bona 2 or

hours. Water was ggd'(a%iy?%eergﬁl x H?tegmxggﬁéxtgﬁlto}(@?g% tﬁ{egq’tﬁénedc?ret hyl et her.
The organi c | ayer “i&§ PeeiBlgrwe eigmorg sybaigugnipetetsd frem P¥dé?xé(dHetar?ar P& sol vent was
evaporated till dEfynbsshydihy-Crabd- orppbhadrexyweinekylgken up in di et hyl

et her/ MPE. jfhe }E{qe&brgéehﬁta%et%ﬁs,ycie' sueaeceﬂor@f)a}n@laﬁyld@Jp%hdsﬁbﬁ}hqhﬁwaz%g (96% of
i nternedi ate 14.

Al
[ 3- (5- ani no- 2- net ﬂr rlﬁl E]aWhefem Sab(ﬁ%]% is Oquna}%%ué’ Ptyied Yih Oop OFPREF hyl et hyl est er
A m xture of intep?p M@oqmoreslb@tﬁs@twlﬁte Rediey, ieelld)  (20g) in Me01-1
(400n) hydroxy-Cj4alkyl- or polyhydroxy-C; 4alkyl-;

Het* represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
30 or piperidinyl wherein said heterocycle is optionally substituted with one or where
possible two or more substituents selected from hydroxy, C;4alkyl,
Cs.scycloalkyl, hydroxy-Cisalkyl, Ci4alkyloxy-Cialkyl or polyhydroxyC, 4alkyl-;
and
Het®! represents a heterocycle selected from morpholinyl, pyrrolidinyl,
35 2-pyrrolidinonyl, piperazinyl or piperidiny! whercin said Het* is optionally

substituted with one or where possible two or more substituents selected from



10was hydrogenated at roomtenperature for 2 hours under a 3 bar pressure,
then filtered. The filtrate was evaporated till dryness,(g%i el ding 24.19g
(>100% of iWPerkdelhte 15. Exanple A6 a) Preparation FST/EPRPEPIEN at e
16L-proline, 1-[(4-chloro-5-fluoro-2- Altrophenyl)nethylk, 1,1-dinethylethyl
ester A solution of L-proline, 1,1-dinethylethyl ester (0.010 nol) and

4-chl oro-5-fluor0-2- 15 nitrobenzal dehyde (0.010 nol) in DCM (30 m ) was

cooled to OC and titani um tetraki 2- pr opanal at o 0,,010 I s added, then
the mxture was sb‘?’érf”éyd +6rY Eﬁ‘g’ % yl’?’ g‘%"i{'@}#ﬁ@‘?ﬁ? iﬁalekyg?ﬁﬁ%%ﬁrﬂ&cﬁ (0.011
mol ) was added. TrelvhwseyConlkitxt ure was stirred for 3 hours at room
tenperature and extra titaniumtetrakis (2-propanolato) (0.001 nol) and

NaBH(OPe) 3 (0 B dudiRt mlRn PO B scn it lioRrb il A ib@imcARRL BELrmuf1OUr S, Wal er

was 20 added an m Xt ure er ed. e organi ¢ [ayer was separat ed,
dried (1C2088), ahtd theciaonsAmorRidheoiupatceHciops #Mpling i nt er medi ate 16 (S)
(used as such i atd cagwibdep@dettiyoeprastepydroty, hal@hgdaxabibonyl-ohalocatbenyipdi ate 17
L-proline, 1-[(2-agj.0Q:KeRPl oro-5-

f I uor ophenyl) h , 1 1-dinethyl et h ester A m x 7 0f sk ppermedi ate 16
(0.009 nol) in t‘%‘igz 9‘(‘%%6“1?@‘22& Ps”ﬁ??f%%‘éﬁ%ﬁe%”ﬁ@#’%{e? Cﬁf%? g) as a

catal yst in the pERIEM¥RE GF HINEEReRO-Gollutli NH-QOtCralyl, Af t er upt ake of 25H2 (3
equiv.), the catakysikyWsRr'fGH,f EHLdOOTH-Carukyl bveC,falkyiNa; én prsculy ¥padat ed. The

resi due was purifis dE6X d.pbase hiohcrsiban 81l @y d chromat ogr aphy
(NH40Ac buffer), ;Yﬁgarigh p%ﬁ%d’ Fkr%acﬁ o%é %er eI%{:’o Ie’cteed%g)'hd the organic
conponent of the mHwas evaporated. The obtained precipitate was filtered

of f, washed with @@E(érzalwicﬁdalkﬂdmlh%oL@Hr@@-l‘ﬁ{-@eaaIkyllﬁ%mge@aﬂc%r of

I P}_er msfl! ate 17[ : e%dﬁ%@#Qﬁﬁ%@Eﬂﬁﬁﬁgﬁ%ny@@@%_HZ:E'”, ﬁ)etzs_-d??,e@@ﬁzg&\]}?n

of L-proline, 1- -C -2- -Eyiano- 2- (e pig)-4- internediate

18py-ri mi di Ryl qméﬁ)()@?%{(% (lgf(i%ﬂ(qﬁ\gﬁrfyﬁ%ﬁ%i{:%lﬁ?@“}a?ﬁa ] ﬁet hyl et ragl R%St er DI PEA
(0.00026 nol ) Wascrawerbtr dirsctposd|QuOroralbyl YOthpdrd-NR (-retahy] ertiQNRS;

pyri mi di necar bodiréprdskms 4 @red018 Qy0l-§ alkgl, CO1GRpatediNR'BCLAIK) CO0ORY, grol ) in

2- propanol (q.s. )H@t“@clt_zlé‘lﬁﬂ- the reaction mxture was stirred overnight at 60C
LCVS noni toring,indi cated sl o rogression and the reaction had, to he brought
to 80C for 27 RolPESTs }Q’g’f“?eé’cpél‘g%alu@ﬁ?xgh or %b%%?‘?l°¥3h%lg§’6‘ft?f’g‘ﬁ]fhh€ﬁls°revapor at ed,
yi el di ng i oer medCataby8y;(used as such in the next reaction step). |n another
run internmedi aRe repesimshyiogdnatfrasioj n 30% yield fol l owi ng reversed phase HPLC

(NH4A0Ac buffer),s . = ' C. I -proline,
14[ 4- ehl or o- 24%-r yeg%%s?@f"[% §%%§y F? T,C;Iit-r&iznn%étr%ﬁngfj?}g%o%& glfclyaIB’
19di net hyl et hoRy JREFBETYATEH B8 Pr opoxy] - 4-

met hoxypheny! ] &irapodsends ygrogen, tiloy i kadkyilaxy], 06C€ - dlkyloxyoguhetinydd wigt Tl dr- |

1, 1- di net hyket hyl ceati@loxy sol ution of 3-ehl orobenzenecarboperoxoic acid
(0.000173 mol) Lkn,sl,2- djghl or oet hane . S. drie i.t h anhydrous MySai and
filtered, to gl&/gR st ulg' F%C{llrgtﬁféeg?e&f}égﬁpre\%e}élésvi%%(ﬂ%%] Otrg‘%%kélg?pﬁ]f’?%lﬁ of

i nternedi ate 18 (9bgdgibvitnpheyyl methy pufiedyioxp thiek #aine nigosor) and t he

resul ting m xtur ediv@salgfl)-ati@cof imidadoyonparadula RER’ {EpaARat ¢agle. Upon addi ti on of

extra Residue 1 vwas.added ARdsehRGvdbahYre Was). stirred for another 30 mn.
I ntermedi ate 15,(0 (8%01 ng‘fése g ar f§t’he reaction m xture was stirred

. ) Jas, at ed and
overni ght & 65C. TRFEaT ¥geP RyCr8 tloom t enperature, a saturated. Nal - TCO3
sol n. was 15ad®&dRINY" R Oregesinehidaggen; was separated and dried. Finally, the
sol vent was evaptesbeshs Wjdbeh g dibfLesr MRdi-eLaidin pihicalk Wagpusad as such in the
next reaction step dfé%g‘l or ﬁétSI_C;i)Laﬁglﬁr ation of L-proline,
1-[[2-[[2-]] 3- 3-1an propoxy)-4-"i nt er nedi at e
20net hoxyphenytieainsptsnepbHyla- pyri ni di nynani no] - 4- ehl or o-
5-f | uor opheny| JHeBtdpyckbntd morphatimylpaeeti ¢ acid salt A solution of internediate 19
(0.000157 nol) gepq];ﬁ,ggepgsg%ég{@pgrp(p@m%;h was reacted for 5 hours and then the

ed 3 [ i

sol vent was evapgfa a (8 C,1 ifelding intermediate 20 (S), isolated as a
trifluoroaceti &ChcieRreseqSPYFIYRY! APREHERYE ff t he next reaction step). Exanple A7




a) Preparation of internediate 211-hexanol, 6-(4-chloro-2-nitrophenoxy)-
acetate (ester) A sol ution of 4-chloro- 2 ni trophenol (0.10 nol) in

N, N- di net hy| WOSP%RAPHE (200 M) was treated for 15 mi nut EETHPRWIBYIYssi um
carbonate (17 g) at 90C, then 6-bronmo-$* 25hexanol, acetate (0.12 nol) was
added at 60C and the reaction mxture was stirred WO

2006/ 061415PCT/ EP2005/ 056606 78 overni ght at 60C. The m xture was poured out

into ice-water nd .extract The organic
| ayers were cor%e?néegres%ﬂ;s P h@ff@%@&'fop‘%l?}iltpé‘?eéaélngfe(fr pé’%ﬂd‘?ﬂg%gr&r\fé‘ﬁt was

evapor at ed, yi el dHag’ ig opt@ngly(ssbstipdogithdbdiont er nedi at e 21. b) Preparation of
i nternmedi ate 221- hexanol, 6-(2-am no-4-chl orophenoxy)-, acetate (ester) A

m xture of int g{ gglg ﬁlt(%ﬁ%llof(ﬂ;%feselg‘lr?v%ntmﬁ IJOQdJMEIH(‘, gr?g)dl s)ofmgﬂydr ogenat ed

with 5 Pt/C ( resence I 0 solution (3
m). After dptake(B B3 equiv.), the catalyst was filtered off and the
filtrate was eapelRtead. indchendablyacpesenthedrbxiiBalovaigdrdiwsidbnye dhdlevalbbiBE ( 300 )
and treated with ZaD%(pgafp\qh(Z(GN HC1). After stirring for 1 hour, the resulting

whi t lid I'l ect d. dried 2 di ate 22.

2o or Y el ook SRt i 2L S Ot Bl e 2

pyri m di nyf | ani nofipfiehosigl, L’ P&He[t d‘ﬁlﬂr%@ -6P) L’1GRNH, ﬂ%@esaﬂff'l

4060;li50hl Frmpyr iE{TNQII-w e ghueji, OTRd1Ryl-NRAt-€HTe ACHE- €0 2H (1204 2 1ﬂTIB3|rt)cu&ﬂdt Dgg(E:A .
mol) in S 7 a en

( ) linﬁ%% i%lnd@%ﬁd%ﬂ?ge%ge én?bl %lkgfab 7aﬁ(@nﬁq{eqj u,r I%@@g)

t he sol vent was ev gor by col um

chr omat ogr aphy. The g?rcedaWLon%"EylﬁRacpﬁé?fsc%?%1‘%51313é a# gAYt he sol vent
was evapor at ed, ypatidilangmbaiieem¥Fdamit¥e eadh indkpendBirtyparatitdht’ofieghenol |

5,64l 5-chl or o- 2Ly @m@m@u@a{wwh@ww@mmmcl 3a1@91er medi at e
24pyr|md| % n'(%a1 '8’% {%5 oallku &Qﬁﬂ %f nlg(yr %3 (0.0015 nol),
5- ani no- 2- y X b 5 I BEP (e 50 put anol (50
m) was sti rred fSQNI% Histit-61-aikvh ef Curlkylenper at ure and after conpl etion, the
sol vent was evaﬁwpadsads adigkerbond @y c@d, pillgs T, €0-Thelkgll NRE-0, egkydue was fi | tered
over silica gel gbq@fm Hep@M MaQH.P@( Bky1. t hen the desired product fractions

were collected _and the s ven orated to dryness el ding 0.300 g of
20i nt er medi at e R FPTESe Geaa o0 BB 8 FORksey Sveurih 808 P\ O

Et hyl 3- ammobenzﬁa@&(yl(o@y,OBO m)l) was added to 2, 4-dichl oropyrindine (0.066
mol ) in isopr omap@kesérl&quaﬂogen@FBEA (0.133 nol) was added. The reaction m xture
was 25stirred zf{n pe?%ttsehgrd}o (Q% J,crowave for 3 hours at 160C. The cool ed
reaction m xtur {0 & flask at room t enperature, isopropanol (100
n) was added, R ﬁeé)resents hydrogen or halo

R’ represents hydrogen, halo, C1_salkyloxy or C;.¢alkyloxy substituted with Het” or
25 Cigalkyloxy;
R represents hydrogen or Cy4alkyl or Het'-C;4alkyl;
R'® and R'® each independently represent hydrogen, C;4alkyl or Het'’-C,_qalkyl;
R'” and R" each independently represent hydrogen;
L' represents C_salkyl optionally substituted with phenyl, methylsulfide, mono-or
30 di(C4alkyl)amino, cyano, polyhaloC4alkylphenyl, C,4alkyloxy, pyridinyl,
imidazolyl or Cs.¢eycloalkyl; in particular L' represents Ci.salkyl optionally
substituted with phenyl, methylsulfide, hydroxy, thiol, amino, mono- or
di(Ci4alkyl)-amine or imidazoyl
L? represents C;.galkyl optionally substituted with phenyl, methylsulfide, mono-or
35 di(Ci4alkyl)amino, cyano, polyhaloC,4alkylphenyl, C,4alkyloxy, pyridinyl,
imidazolyl or Cj.¢cycloalkyl;



WO 2006/ 061415PCT/ EP2005/ 056606 79 reaction m xture was stirred at room
tenperature. The crystallized solid was filtered and dried at 50C under
vacuum yi el YPAYAIMYE g of internmediate 25, nelting poi MCTESZESFH00
Preparation of internediate 26 benzoi c%hci d,

3'-(4,6-pyrimdinediyldiimno)bis-, ethyl ester, hydrochloric acid salt To a
sol ution of internmediate 25 (0.0072 not) in isopropanol (50 ni),

3- ari nobenzoi ¢ 536}, 4 0c 9086 FRluyas.Addedin me%%maggemfde infh.dn i sopropanol

(6N, 1.5 m) was an eated in the
mi crowave for 2. 53Kopkylgmincgyano, 'PHB’ ?l%%’c‘fﬂlklﬁlﬁ &é&?]é‘y]\%ﬁé PEEHRENt 1 at ed,

crystallized frommidazatykordhistycloklyli sopr opanol . The precipitate was fil tered

of f and dri ed qictlf}%sew%rpmﬁlwmazmg/rehsdkdaglyllo I&r&f 1111{ redi e 26 isol ated
as a hydrochl oric_aci Preparation

o7 benzoi ¢ adi d. 3PSy R B prp ooy iR B et
et hoxy) car bonyl | amedplekyl | ani no] car bonyl ] phenyl ]
ami no] - 4- pyr i M myrésaits Molpholdlhytazelst, @oxakolylRorderdzingR indfarticabene®di at e 26( 1. 32

mmol ) in DCM (50 g%)efen%%% nﬁorgﬁéﬁ}_)‘?}?m ﬂl%aﬁtgculglgﬂm}!)r)esems added.

1- Hydr oxybenzotr i
Oi met hyl am nopr op ¢p: holinyk ¢ hyl ear bodi i m de hydrochl oride (1 88 nmol), triethyl
am ne (0.805 niHet'napresmitadetePhgle ekcted ommoxthalinyl\wisraginylror eedidnyl48 hour s at

room 15 , tenper agvggrgqnsﬁiggmg@tfog&q@S\@@ﬁmieqrm(tl4ﬂk}xl .he reaction m xture. The
solid was fi lt r?Ifit %1 depe g repres taﬁ(%el'}g le¥elece§ TO 430 mOf
|nterrred|ate2 g% nfp_nL%eﬁy 85919 arari #59

3-[[6-[13-[[ (6- mrp@rﬁ plamlnerlﬂslahfvh@ﬁ@wééﬁﬁ n@]i@&? ﬁBﬁIO}lfiﬁéﬁbﬂtl}lﬁﬁﬁ noj - 4-
pyri mi di nyl ] ani nojvith Hefhaakboess er, trifluoroaeetic acid salt To a solution of

i nt er medi at,g ZmPYQ%WLQCh e VRO msémaﬂetémy%'sa&tegffm&% il DCM was
added. The reactlon(g1 ﬂ_\é@g stirred (fr our g roomte fure 90The
sol vent was evapoP¥fE¢tsP inGayd. aipqling’ isoquinalgwl, derehxgErquiog iny rat ed, ethanol
was added. the sopmetmanasplwdpmm@dn serrchﬁetpraoélﬂetf apeptiosd swbistithiodt ur t her
purification, vyi elwethaﬂeérmhefermﬁibwﬁo%Bmofe%msamads @sectadtrrﬂnfhw@iyoacetl e acid

salt. e) Preparat Eza(r)a%be Z%.ﬁal h?dm%, Qﬁ&l%y&oﬁ%&?igd%{: 1d| .at e

29am nohexyl ) am no o - Lithium
charged To 24 sol ubP#bslate n@éﬁ%diﬂéf@ ftl}d%@Yﬁ% fﬁOWIEmH ylpo M), 1

wat er and Li CH (4pi§emnmh)arpmhdndydenioreﬁhmrmcsacHctﬁfrandrﬂxlf wrecadlas stirred for 6.5
hours at 40C. Them%%gge\ﬂﬁ{,]gelée@g ﬁgfﬁqﬂg;ﬁ;ngpor Ip(gldglg,pduct was used w t hout
further purlfl%tf_ on ?Yé% %, ternedi at e 01,1 a}t 23 Li t hi um char ged.
WD 2006/ b6 141500 BstHs R JHEReE b B IPgl 15} 2 ?‘é‘% i ntermediate 30
A m xture of NovabyrsdHeandRGEznPEr PisHetaY gihaieinsaid t(lzogflonﬁlb’adl ng : 0,94
mol / g, 0.0918 nokybstivasd was tuexchr wihtda pEXsile(t90 ofindre siitliktnends ssletitd fr@n of 3-lert -

hydroxy, Ci4alkyl, hydroxy-Ci4alkyl- or polyhydroxy-Ci4alkyl-; in particular

Het?® is sclected from morpholinyl, piperazinyl or pyrrolidinyl; more in particular

Het*” and Het? is selected from piperazinyl or pyrrolidinyl.

30
d) the intermediate of formula (VII)



5 bnoxycar bonyl am nomet hyl aniline (0.009 nol ) in DCM CH3COOH 1% (25 m) was
added and the resulting m xture was shaken for 10 m nutes at roomtenperature.
Sodi um tri ackP3%YBebhydri de (0. 009 mol) was added, fol IPGREE2YY 046 t i on of
DCM C1-13CO0H 1% (25 m) and the react fon mixture was shaken gently for 48
hours at roomtenperature. After filtration, the resin was washed 3 tinmes with
MeOH and 3 10 tinmes with DCM 3x MeOH, 3x DCM 3x MeOH, 3x DCM 3x McOH, 3x
DCM 3x McOH, 3x DCM vyielding intepnmed at @30, which was used in next

reaction step. 0 Internedi ate 30j-was, tﬂed /vﬁotz'ﬁ 1-butanol, to internediate
30 was added 4, 6- dichloropyrimn di B. Qu8sm%) and DTPEA (0.018 nol) in
1-butanol (50 ml). The reaction g re wa$ shaken for 40 hours at 90C under

X

N2, then the resin was filtered 15 g f//r\a;‘rplNWashed 3x with MeOH, 3x DCM 3x
MeOH, 3x DCM 3x MeOH, 3x DCMR X I\/EOE,\ iXx DCM This procedure was repeated: to
i nternedi ate 30 was added 4, 6-di chl oi r;érd)'ri m dine [1193-21-11 (0.018 nol) and
DI PEA (0.018 not) in 1-butanol (50 m%. The reacti ofyi xture was shaken gently
for 24 hours atih&aimadndiesliyNecepiable additivd sai@Sind theaerdbitehaBdis@erfthrmand washed
3Xx with MeOH, 3x £ eEOH, 3x DCM  3x MeOH, 3x DCM 3x MeOH, 3x DCM 3x
MeOH, 3x DCM vyielding jntermediate 31, which was used_ in next reaction step.
WO 2006/ 061415@@?}1@2%%}‘@51@38@8“%@@?“% At bt dn-dk L Grdlkedb at e 32 0

| nt er nedi at & 31 wassallysylewhantin bpid Gl-alspleCs-alkenyhtGratiodybtreoBitnallgs added a

m xture of ethyl (fxs@i-0oRheR0sWHCebaIR: 8 oPhBreMslituents selected from

Tris(di benzyl i deneacet 051%) gg(ﬁ{td I %wn&lg)anggc.solg%% nmol ),

(+-)-2,2!-Bis(di phefyplogpni i8) > L T T6i nap Qn?;{’ene@iko. 0018 nol) and cesium
carbonate (0.027 meng-or Ail¢ episerairasyionyh Cphalspldds G etkylgdoideought under
5nitrogen. The reagladigBulionyt andes, vals/ishakionyhomol8 hours at 110C, under N2,

then the regin wag: LI L& etdknhdepti@lnBnGriar ke dud 1 biEBHM th hot DV (at 700),
3timeswitf]0hot water (at, 500), 3 t L dlifxwti, s with water, 3
times with DWF angl'@ﬁ‘tyf'ﬁgs”(aﬁ%ylv@ﬁ%‘“y, @pﬂetne P P?é]l#lé?’r’fg%? ®Ye8s wit h DCM
Final ly, washed 3atoimmgached tolihdveherl singlordCR°Rires with DCM 3 tines with MeOH and
3 ti rresdwi th gzq\ylrep}-@@ltél-@dﬁ%&ﬂU%nw&ﬁloﬁjﬁ}idﬁd{y}mﬂ@ﬂ,_%ﬁ@ﬂkﬂk@],@.eaﬂ@ci yi el ding

I nt er nedl ate . n racetl c acild,

[4-116-[[ 3-(am noﬁg?‘ﬁ?y]‘ff‘ygﬂagb%?f'?‘%%&né‘?{ 4- internediate |

33pyri m di nYl ] ani hofpplshswsitted yith hpladielt & GG ywasRaePGictth THE, to

i ntermedi ate 32 (GDRAly)submisutaihdigconk iot Whanepossiblo xwae nidle 04 BuanBlsgledted THE (8 )
and water (2 m). Thgh@ResdyORetMoxhdts.e was shaken for 48 hours at 50C, then

the resin was fj,ltered off and washed, 3 ti W t ter, 3 tines with Me011,
3times with \Aé{é‘?preﬁ S%ydfqgﬁ%?%o’tﬁﬁ%ﬁ?féf“@r%ﬁ%%cai "Wth water and 3 tines
with DVF, 3 tinmes Guialkylowpa@rboarid +alkylesopylt Ambepbosyk.imase-oni t h MeOH and 3
times with 40CM 3 di(C@kyNntifochMbOdl-, @ndik3l- . pEbyi-{ ¢y BcMulkhiexy-esi due was

cl eaved with TFA/ ﬁ‘% [ A3)f e sin was filtered
of f and shaked foryni%/o ?ur}(l’\%v?é Og'f%y'ﬁgl?%%ni\h/\?ﬁé%ﬁﬁ t‘?éﬂ%kﬁlﬁglﬁ?gsi n was filtered
of f and washed 3 Ci#EQIsyiRsde FHAM §F CredkeX¥onbi ned sol vents were bl own dry
20 under ni t r o@érepasserBO@drogert, cyape, nONVC(Blkyl, pr Gaslkdddsdtugd avitblooswr dry under

nitrogen at 50C, yoflsdbsfifhchtdbdicia toatRlod8, aik§PkAl Sdn@ASmeholEA-sal t. WO

2006/ 061415PCT/ EP, 5/ 606 I r jate 31 was washed with toluene, to
i nter medi at® 31 V\élgg‘é%!gg ménoﬁ%éﬁﬁﬂrg};elgglg%gl'ﬁgﬁw@am nobenzoate (0.018 nol),

Tri s(di benzyl | denasetohEgepayanadirlonualoxy hydoagsrorely |
(+/-)-2, 2" -Bi s(di pheaiklophasihylnd) alkylchrbohylaphinbaktend-, @@dn@048 nol ) and 5cesi um
carbonate (0.027 gRpt) ahcf)dnRhdimEnyt-S€, A1, ARAIGRCE, QRIMRFIRS ought  under

aminosulfonyl, mono-or di(Ci.4alkyl)aminosulfonyl, C,salkylsulfide,

30 C|.alkylsulfoxide, C,4alkylsulfide or C;alkoxy-;
R’ represents hydrogen, cyano, halo, hydroxy, formyl, Cy.salkoxy-, Ci.salkyl-,
halo-phenyl-carbonylamino-, Het?',



nitrogen. The reaction m xture was shaken for 18 hours at 110 "C under N2,
then the resin was filtered off hot and washed 3 tines with hot DVF (at 70C)
3 tinmes withVASRAHEY (at 50C), 3 times with DMF and 3 RGIAHEEONPF Swat er, 3
times with DMF and 3 tinmes with water,®3 times with DMF and 3 tinmes with DCM
Finally, washed 3 tinmes 10 wth MeOH and 3 times with DCM 3 tinmes wth MeOH
and 3 times with DCM The residue was dried under vacuumat 30C, yielding

i nternedi ate 34. stﬁakgéal E‘Sb%ﬁﬁﬁl‘&b%algg%ﬁ(' %5%23%0 So%"ﬁ%@@? th DCM to

intermedi ate 34 wa
trifl uor omet hanesfil-@8ubbstituted iy Aor QF yiae T?R%f‘ GS‘MOIF’PPTBEHW“"WEG SF%@?dn was shaked
gently for 3 hours aﬁomhmﬁyqun@mahMe The resin was 15 filtered, washed with

3x MeOH, 3x DCMs ,3xrVth ﬁdcp%}dlyx%frek&%'ﬂym%genmﬁ%l&@%ll 3fosieddy 3x MeOH, 3x
DCM vyi el di ng |nter r&’g ge 35 h%%ﬁ @gg (gsed in nglx%ﬁ%ea tion step. A
Preparation’of int'd frgdolly methyfpyl S, BY BB Y 4 POBEYFPRBS#Y5/ 056606 83

| nt er medi at e 35 w&s«algdtrgphenilt, AmiDhFarbonipl, hysraxyeasbingl emids, ngms- etddded a i xt ure of
N(tert-But oxyear b@ﬂ@ﬂ:@ﬁﬁiﬂ%—'&ﬂﬂ@l B6Id40y108408 pb®haloC, 4alkylphenyl, CMa]kylox

FI N, W N, Nt et hosahat igg nol d
D1 PEA (0 0015 ol £ e ORb i r CYOE i P RS RO e £ b a

room t enper at ur e, r“ﬂ“@%h“??ﬁé“ P’é§1|4ﬁrlk¥\]/é)§tl?qa]1¥ %ﬁbgﬂuteﬁwﬂamnmwlﬂ vm t h 3x MeOH,
3x DCM 3x 1veOH, 3xthieidSkydiedithioRhyDakiphdw !, NeGitkylaypHaot, 3x MeOH, 3x DCM
yielding (RS) intepmpdiahe 1%@1: %&&)ﬂyl"\ﬁﬁmb’%ﬁﬁto]&dﬂ@ﬁalk‘&ﬁ-@ﬁﬁﬂeon step. ci)
Preparation of interineiliat e f&%ﬁ%@%}}ﬁgt er rre%@ate 6 was washed
with THE, intii edMgt28Y'se sHad lﬁodfj‘%edl 9 At in THF (8
nil) and water (Zr%’tﬂ)sentTmhéogeealc@lmdhylmpRQllaﬂﬁeSl\hﬁéutghwkfemhemdrmﬂwlmurs at 50C,
then the resin W&Srﬁ]bﬂot(ﬁrdﬁdl_@fkgfl);ﬁﬁlﬁe washed 3 tinmes with water, 3 tinmes with

won v Bt W@m@?hﬂ%ﬁ% YRR “ﬁetwb%%f PhIBEC el Pbrggand & Limes
times with DOM 3™OPere% difl lﬁﬁlkﬂﬁ‘m anaredylerheey! \)ﬁhf’lﬁmlﬁéﬂ/lR 'Fﬁéptloé%qyn was cI eaved

with TFA/ TI S/ DCM §@stitRied 8)th hgtrox4, dmane, spond-redi(€helkyksnino, wasmidinyt @r ed of f and
shaked 15for 1 howgf iRy, TFA/ T1S/ DCM (25/2/73). The resin was filtered off and

washed 3 tines \5\5r:\%pr%slé)é‘%/l1 EI naI yal1 clil}?etleo dnlgﬂm?b& 1%1f9eﬁthhm§£<% bn&own dry under

nltrogen at 508 nitrogen at
50C, vyi el di?fg i nt é@slsﬁéhutw@rrgofreetﬂag)tuem%seleﬁ%’@oraéydamm%monom Example Al 41

Prepar ati on of phendiol, akyljapbnc phenylpH& ay Oy mﬂ@iomy,l ) ami no] - 2- net hoxy-
i nternediates 38a00. 39K ﬁ%@er&@él@seléc%?fomaﬂlﬁ BBorkhy, biberRdi ate 39 A
sol ution of 4,6-di chT Al fﬁ r’io(a% i[] 9 qoxyphenol (0.1
inol) and DI PEA ( @r@yﬁg}ﬂ? ‘ﬁyﬁrgf"ﬁp‘wa Brolylotie4g "\wééo He‘é?xé &®Yn" a i crowave
oven (divided in &xaderalyloppaidingloer psmollﬁlwhwbﬁgelaﬁaldlﬁ@bs offficmallyt fybstiswtdsent was
o o0l pitat e was {1l Lo e L T be Snd a1 e (vac.)
g t 6 Og, yi el di ?19 ? %F&yo(édgl ﬁ r}%‘r?o %gdleﬁ(ﬁ)ﬁS n3Mdr a';rfnlo ({a%oﬁﬁ
et? represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het? is optionally substituted
30 with amino, C4alkyl, hydroxy-C,4alkyl-, phenyl, phenyl-C, salkyl-,
Ciualkyl-oxy-C;4alkyl- mono- or di(C, 4alkyl)amino- or amino-carbonyl-;
Het'® represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
or piperidinyl wherein said Het'? is optionally substituted with one or where
possible two or more substituents selected from hydroxy, C4alkyl,
35 hydroxy-Cisalkyl- or polyhydroxy-C;4alkyl-;
Het"! represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

Het"! is optionally substituted with one or where possible two or more substituents



internediate 38. If desired, the conmpound can be converted to the HCl salt by
stirring WO 2006/ 061415PCT/ EP2005/ 056606 84 in 6 N HO /2- pro&gn_ol and
col l ecting a8 2YPHY t he obtai ned precjpitate, yieldi ngGIFPeVHEHI%t e 39. b)
Preparation of internediate 40benzenentt hanol , 3- [[6-[(3-hydroxy-4-
met hoxyphenyfi am no] - 4- pyri m di nyl ] arni nok A m xture of internediate 39 (0.05
nmol, FICl salt) and 3-am nobenzenenet hanol (0.05 nmol) in n-butanol (80 m) was
equal Iy divided over I cr.owave-react ,on,vessels and Se reactd on m xture
was heated for 30 Séﬁﬁscﬁeétée{)]? g‘t“a %10%’60%%3;1(5%}'&8% nlé‘%eﬁgeﬁlé‘grr%{hﬂ)éyﬁgfadfy . 0025 nol)
was then added tooepdthydwssei+aipil: t he resulting mixtures were heated for
anot her 20 ni nuied'd roptesehBORiterdeyple aflanal froantoPhdiniACAyrdidiyippipsisdinvas added t o
the conbi ned m xt A ek Wl 612111 R Y BN SuBd i d Be e L he fornmed
precipitate was c [pﬁlz%?}gd‘;@ﬁﬁ uﬁafile ytlléz\{ r}gsue Eédﬁgﬁ(ﬁs? ﬁ%ﬁé%oessrpgr mance
101 i qui d chPomat oGFaPHYTe RRNERRISSEEY T Fom a2yl Evgpdrddibon of the organic
conponent of the &ydrentCiallkyhi CealpyleiCpidliat popvlvhadogbCailiel, filtered off and
dried in the oygf epiegntll RGerSoydd ddecttd (RRWyrofidih bepiPRMAISE ®hdln sdi®! 1 ng poi nt
232.0-232.1 C. el ] %ﬁlaioart v %Qizmclca(rﬂer cp %n}laZly g&s&thteﬁﬁv&h ¢ or where possible
[ 2154[ 64[ 3~ ( hydr oXYHEIRVE T RIRSHALY 'Sh FEPIAY STOSEIeAEdP 81%
A1pyrim di nyl | am ## ormaresdhetydisselestsd eah(i4lkyl Ciecuslopihy | et hyl ester A
suspensi on ©f i nt aydredi@telkdQ d GIBMESCalkyl @pdykeisixHo, cakbonat e (0. 0375 nol )
|0 DVE (SO M) RS ieBlldisGelREyce ARUEA Bom LRI RTRSH I piotheRy
(2- br onoet hyl )H@?STSE%%%% eg_ci%lc;;é,[;- dlﬁrrnét }y et ¥’I ?e. te?’?g). 08196 .Orrml) was
added and the realPriniRerginsaHEr Sif PRtosy Yy kstibiiryith ops prvghere possible
(2- br onoet hyl ) - carixeeringragibstjtuchis belditedetdnyCenlyl Cesydoalyd. 14 g) was added and
t he resul fj [ ngdm X bl & W@ SalgIlL, 10; mquy@ggk%_l%bayhy%ﬁ@ml Salkylhe sol vent2 was
evapor ated and DGV wat er_wer Xt ure extract.e tines
with DCM and t Ag' c%nﬁbleﬁe?iacgangn?genﬁgggggenﬁﬁlgg}d) r ?’Cg%sek?\é%%fr%l}lgwgn ). 20The
product was puri f meghengh piperdaiaylofiegyl prarolyb dioxelppdikiazo 2obAc 60/ 40 to
0/100). The produahidizobttisosaslyereliaalyl, gotdiy! angrblitngg ehuentaiddst Brapor at ed.
The obtained resi gy WagiohsilylsubAhed withlathild BEaAPOnARSSIC Ltk ?ﬁén?l[‘ the desired
product was dried év Co 1t1 0C |el(([J| 12. 2 94@1 of ‘internediate 41. d)
Preparati on of gl yBffE" ‘NE‘F{'B- [‘[agq%(f’%’: 198 1RYInonp: OF i apailipging- or amino-
42di met hyl ePhoxy) eabdsohy| | ani no] et hoxy] - 4-
met hoxypheny! | ari*hal-Het’pych idelenddn]lprepieehphepietolyors aptiedNeh Pipkridingiet hyl ester
A suspension of i i (£:902 ] i hodl (0.0020 mo)) in
dry 25acetonitril glto%é 1 g,’%\%g?%%lﬁ frafae%’ }%{I %goﬁglﬁl%gsg%}g%q%ﬁ%% 2
met hanesul f onyl cHr&ZPHE 10t20lb ¥ 95y a g dmy B RY el b whsry stidHe g ded
dropwi se. After 1Hetﬁ‘@ inoptesalyanisositadeviming Ceskel hivyeky o hdligi, denylp. 0030 nol )
was added. jthe reggdiom Akt 8Wesky st LAkROndRr orl AU Dardhno 62 em@ad, upon
cooling to room tengq%r%\ft ure, PS-N=C-0 (Al drich, cat.
2006/ 061415PCT/ Eg’?aé 7056606 85 473685%E (0.0030 nol) was added together with
DCM (q.s.) andHstetepstepisialhaterogycle splectqysorpmetnlip vhayralidiawk Rivp8Eng 4T hour s and
then the resin wasipéhididyewedeinkiid Hiad ivesioedlywitistituB@Mithwhd & WeRtlossild h DCM  wi t h
MeOH and wi th DCM@a0aiRye JB&itaals\CQRkedRm EV.2RA! & £6hiARg t he obtai ned residue
was used as such b? t he nelt reaction Stlgﬁ’ \ﬁl’el In 5"ﬂ<ty rmedi ate 42 . f)
Pr epar at i on'®of gl yt dﬁ%‘,y'(f\‘lf‘fF%li’ﬁeﬁaﬁTyLoéy?‘z@ ar ?}gf E?%%CH?- internedi ate
44t net hoxyphenylel anpuagehts4-hptgrocyrlediclesied e nuiidiamly P-pyelidiponyl Nuinolinyl,

isoquinolinyl, decahydroquinolinyl, piperazinyl or piperidinyl wherein said Het?

is optionally substituted with one or where possible two or more substituents

selected from hydroxy, Het™, Het™-carbonyl, Ci4alkyl, hydroxy-Cjalkyl- or

35 polyhydroxy-C4alkyl-; and
Het™ represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidiny] wherein said Het™ is optionally substituted with one or where possible



met hyl - trifluoroacetic acid salt A solution of internediate 43 (0.002 nol) in
TFAIDCI M TI S é49/49/2) (50 M) was stirred for I hour at roomtenperature and
then the sol Y&8At"{H&1%2yapor at ed, yi el di ng 15i nter nedi at P AEPNSBIed as a
trifluoroacetic acid salt, used as such’in the next reaction step. WO

2006/ 061415PCT/ EP2005/ 056606 86 Exanple Al2 a) Preparation ofL-Ieucine,

N- K4- chl or o- 2- ni trophenyl )acetyl k, 1,1-dinethylethyl internedi ate 45ester A

t f 4-chlorg- 2- 1), L-leucine, 1,1-
Sl ot nyl et hyl | este ot gu%stm?e%%‘%?%f?%ﬁéfg%kfg SR ali ne (0. 0161 mol ).
X

EDC (0, 0161 ol ) &WHOW’%V@MX 193kl G o by by opk dmxafeaa p iii DCM THF (60nt)
was stirred at proof tenperiatmiediae\oé farnglh(VInabiber thvas added then the m xture

was extracted w Lf[(?g}ﬂnogﬂéﬁylﬁﬁ%ﬁ"ét(byhﬁ‘ﬁ/ﬂyl]‘éﬁﬁlofﬁﬁé&@taﬁ&l[|_609!§(’1ezq3((%'\@304)

filtered, and the solvent was evaporated ‘till dryness he residue (6.59g) was
crystalli zed from Et0OAc/ DI PE. The 10precipitate was filtered, washed with D VE
and air dried, lyuetidi ergbo@inRyt thépYgeniohventiorepraddis deantddediptc Oﬂ-'fpmp@r ation
2];3'& leuEi Ine th[(@w i HeRirfone b} Q62 RNBBYNR M&slncnorils 1y| nterrre?il) at eOI ot/ C 5

i met hyl et hyl, es | an 0
(0.28g) in thi oﬁheéng“ < | l?fepe}‘l‘{eﬁ*ﬂ?ﬁ}e?m“éfaoﬁ% LRhE ”al %"’Pn]gom was
hydrogenat ed at 56GalksNRZ-Gholed, }EFﬁd»é?Rg 3T B2 §’§hr‘1@ OXY$§BALOM | t er ed over
celite. Themofil tr ataehedastheyrqueiraiced. The resi due (3.4g) 15was purified by
colum chromat %&&maynt%fogéi hiig &, génkyl&@l Yee! anhed A%Qmé@@{u@n& 098/ 2;

15-40pm . The p ur e {actl ons wer'e collect'ed and the sol vent was evapor at ed,
yielding 29 (77% oY REEr nedi ate 46 (L). c) Preparation of intermediate 47
L-1 euci ne, N R cdpkasentsiydiog@-dfdao- 4- pyri mi di nyl ) ani nci ] phenyl Jacetyl b

1, 1- di met hyl et Ry kepRSéey hydrogenAeyihd bitito; Of pariulF FRigah 6r 46nof L) (0. 0028 nol ),

46dt|odo pyr }]) and DI PEA (0.0056 not) in NMP (20nml) was
heated in zilsmg: gesgh?sl‘%yar %%b‘%\f%t 20170C for 45 mnutes, then gooled to room

t enper at ur e, p(gufe@EFS?ﬂﬁgthyi‘hf‘i’B‘EP biede: & G%WéPxé(xtoFQW@WOW%“H“EE@A‘&"W%WW ether. The
organi c | ayer wasCwabdglesly;wi t h saturated NaCl, dried (MgSO), filtered, and the

sol vent was evapoiatRdc 1hJiépe(Q:f1ﬁf}n1% @seml?m;dﬁ) '0@@&aﬁ<8ﬂ3pt1¥‘@aﬁ y Bibsditfiieg@d by col umm
chr omat ogr aphy ov silic .15-40pm . The

2
pure fractions vve‘fvghglbmler@?tgﬁsué%% l% °X§’o Ve At " Wase8vap dé&f‘éfa D451 el di ng
i nt er nedi at28 47 (enimidgroybr epar ati on of L- 1 euci ne,
N- R4- chl or o- 2- RE%GHfraksts hidrdged,-C, salkyl or Het'?-C, 4alkyl;

R* represents hydrogen, C;alkyl or HetlS-CMa]kyl;
Het' represents morpholinyl;
Het* represents morpholinyl;

25  Het" represents pyrrolidinyl or piperazinyl wherein said Het" is optionally substituted
with one or where possible two or more substituents selected from Cy4alkyl,
Cigcycloalkyl, hydroxy-Cjallkyl-, CiualkyloxyC 4alkyl or
polyhydroxy-C salkyl-; in particular Het'? represents pyrrolidinyl or piperazinyl;

Het'® represents pyrrolidinyl or piperazinyl wherein said Het" is optionally substituted

30 with one or where possible two or more substituents selected from Cj4alkyl,
Cicycloalkyl, hydroxy-Callkyl-, C4alkyloxyC4alkyl or
polyhydroxy-C 4alkyl-; in particular Het' represents pyrrolidinyl or piperazinyl;
or

Het™ represents a heterocycle selected from pyrrolidinyl, decahydroquinolinyl or
35 pyridiny] wherein said Het® is optionally substituted with one or where possible

two or more substituents selected from hydroxy or C,4alkyl.



i ntermedi at e 48di net hyl et hoxy) car bonyl ] am no] propoxy1-4- WO

2006/ 061415PCDEP2005/ 056606 87

mahoxypheny! VA REPHUE pyri i di nyl j ami nol phenyl j acetyl ] - ,PAVERZWSABEKy | et hyl
ester A mxture of internediate 47(L) fib. 0017 nol), internediate 15 (0.0021
noft and HCO / 2-propanol 5N (6 drops) in t-butanol (20nl) was stirred and
refluxed for 18 hours, then cooled to roomtenperature, poured out into water
and extracted [ car bonat e
20, St 1ot e, Wy P T 990 e R S PR Dhess.
The residue (1 46§PRrarsssip fhat heth BWQ:%‘FIH]FrﬁeS@H?Scﬂ’i"a‘P%‘QﬁiE’ﬁll‘ﬁlpyé‘%?’é‘}mf‘sqqgi ca gel
(eluent: DCM Neo%ﬂ‘ﬁldéaﬁdﬁb 210067 96 Bseoti @Bt Bb MdTXs siibstitudfiiarg at pdsit@n U Re afid act i ons
were col | ected ang: g sRkYeManWRs 1 RMERA Ab&Stionyt. €l di ng 0. 54g (41% of
internediate 48 (L). e) Preparation ofL-Ieucine,

N R2-[[ 6- [[é (3-am nopropoxﬁﬁ 4- internedi ate

49net hoxy pheny 1 is alsmatebiechftharresertynvertignioprodide thi hesrad Bleanisriediates ¢fTh
trifluoroaceti goafiaduBadiV), &MV EXT), (X! CedUatExX4S), ((XXX(IQ 11991@7 mol ) in TFA
(2rm) and DCM 191[;%125 owﬁlaf]r?%éflg ﬁn?a(sie ﬁklb{t&%gehtag%?ﬁe%to}r#%%md%(gf fi%] ﬂlo The

sol vent was evaﬁora ed ti ryness, yielding inter oI at ed as a
trifluoroacetie acid salt. This product was used directly in the next reaction
step. Exanploe Ads3escaiped iRtlepapainicotl mitdarchafitrcthagiodth inhibitory effect and anti-

g gl 5?: 8;1 oof2 gyg{irgﬁaa@nyéme r%se%fc%hﬁ@ﬁﬂayhz%tbgéﬂ dehBhEHRBH B E i SOn;L;SAwas
added at 0C t o *¥%%41 I\}F‘? %ﬁepgq! Osé{’r%kﬁl(%seﬂ%?sﬁgolf’% ﬁ%ﬁ%& H;[ 'n’h‘f ?égrl n THF

(100ml). The nikinesafemilngich p for exgmale LrY@oYﬁStCSIhﬁéelnamk@mtm aspayhihggrovitihen | ef t at
room t enper at Uruﬂnlfl@[’y eI tHeSoRPEn@ 83a¢sal @ a nimbea ofi@urcinkh@ cEBBhedUs Was

puri fied by coly 1&%9%%8%5%%@&4%8?/8&1 17k kB3 4fd mé lan! carP%% Q). The pure

fractions mere ecte ol.vent 20was eva y|e I ng 13. 69
(80% of |nterr1r‘€ fA‘é%]eUSB’@art O‘W“é’ﬁ(ﬁ?"é‘i‘y&ﬁfaﬁfsﬂf%‘ﬁ aci d,

[ 2- (2- bronpet hoxy) - 5-chl or ophenyl1] -, 1,1- intermediate 51di nethyl ethyl ester A
m xture of int @\Ic@iﬁﬂlih Qhe":‘lgesfeﬁ’t 19@3}5011@%\)@65 ﬁm%oﬂb&h@@%rﬂﬁﬁﬂ)@ﬁh@&;B nol ) and

cesi um car bonat red at, room tenperature
for 48 hours, ceu‘ucaﬁ}éI accg@table N- Ig;}ldes gd’ldﬁ%n agl 3(c’liuaterntala/ &mtnﬁ? aergl tinmes with
di et hyl et H&r amomemrféﬂy werwrf@aﬁu ' uP%l‘?é‘Fer‘Wé{s Mogspartistlagin therifeaigeptgg SO4) |
filtered, and pheesiohvimrll pudiseridbe wapioted tiechsdsnTheaompounyd elfchinnl (abher medi at e 51.

Thi's product V%uﬁfﬁﬁlagguﬁ&@lg hichbld R REX hadiRACHIsORa kAR anfiles EfRRET LT ON

of carbam c acid
Dyt oty opy PESTEST SR B P RS nUrRs TSt 1P Cuupoupss v
2006/ 0614 15PCTA&ERPIQS) 656608188 A nmi xture of internediate 51 (0.0615 nol) and

3-am no-| - psopanol (0. 612 nol) in EtOH (300nl) was stirred and refl uxed for

48 hours, thenP(is%hggr}ér%mhefg&@%undgg&%% Whe iR Aol A AKLARC S e

times with organi c e was se brine, dried
(MgSO™4), fil tela@dthe%ﬂerf’ﬂ% TSP PEN NGRS aabﬁB“r %@Hcﬁtﬁn%ﬁ&no@We resi due was
purified by columm chromatography over silica gel (eluent: DCM Me014/ NR40O1l1

95/5/0.5). The WE\@Ofﬂh@-ﬁtﬁllt?Gﬁhé"&fﬁ%oﬁﬂk h&sfdﬁfg t@m@! idvBRiof hd#ERprodRRq gvapor at ed,

)[“2?4(“0 R? O? 0342 Er[e?nf/?l EP treal 1ng a ceﬂ‘%rolf?eraeilve ?hsorﬁer S?lCh as at%grosc?erosw, res enogig Qadm ¢ acid,

cancer, the method comprising administering to an animal in need of such treatment,
for example, a mammal including humans, suffering from a cell proliferative disorder,
a therapeutically effective amount of a compound according to the prescnt invention.

35  Said method comprising the systemic or topical administration of an effective amount
of a compound according to the invention, to animals, including humans. One skilled
in the art will recognize that a therapeutically effective amount of the kinase inhibitors



i nt ernedi at e 53di net hyl et hoxy) car bonyl | am nol phenoxyl et hy1] ( 3-
hydroxypropylé-, henyl met hyl ester A solution of benzyl chloroformate (0.022
mol) in DMV G?Pﬁjfo’“\ﬂb’s added at 13C, tg a nixture of i ntPETRBHIAP¥O%2 (0. 0183
nmol) and triethylamne (0.0226 nol) in beMm i o(200mL). The m xture was stirred
at room tenperature overni ght and was poured out into water. NaHCO3 (50 m)
was added. The organic | ayer was separated, dried (MgSO4), filtered, and the

sol vent was evapofal.ad. i 104 i L Lad by col
chr omat ogr aphy oveerapt“gsglftilﬂc}gl\{tgog%o% ce%;ﬁ(glrlllE W&%ﬁ%?‘%@% n@ﬁ? %M‘{fﬂe pure
fractions were ®@hebbisagmonyois dnesyigalspending orihs sise dicdupe afithengPrigiag. 29 (94%
of 15i nt er medi ahecdnBentretjon of Breepapand orthothesgtiicioagulatjons andfliewondition of
g;‘rlle‘ (2- ﬂ-t ni théf}?aﬁiEIF}t @%ﬁ@gly?%n%rr}[ount of kianse li)nhibitlor to be administered as a . TFA (15n1)

chl or ophenoxy) e . henyl met hoxy).car.bo am nol pro ester
oas adden ot o R SRR P A e L R 8575 ol ) | n DM
(100ml) and t heesienosis aridrgnaep &dlt badetarninedierea eaessbysaserbyay aftgnding @hysisians at room
tenperature, then evaporated in vacuo, yielding 8.2g (99% of internedi ate 54.
Thi s product irectly . - [ wik ). Bl ration
of carbam c aci ) en@ﬁfﬁg%t%?%rd %é-éig- %%ﬁgﬁ%é gogg@k?t%n%%g%#em(ﬂﬁ%ﬁ{éﬁ%m
55nmet hoxypheny!| ﬁeéFﬁaWQFP-%FHy‘P? Fines Fht ! P piverrsipere brplly { 8M i@y pr opyl ) -,
phenyl met hylo esltoatbtaztOhesringdtmere cafcentrtiersnephtiatt & ©8d ¢0rd@t@nnikely, will b¢ er nedi at e 54
(0. 01t7_ rmlgj angld}ﬁmfis{tgéd Hg[%@@@.@% m&9 td50RS/ksH¥ly bv@iglgt% H%Exwﬁlﬁ?ﬁo%?m ?EOI (25(rjrft)
was stirred and re 0 nQur en evapgrated in vacuo. e residue
was di ssol ved i"i’\gﬂﬁéﬁﬂ%ﬁ'ﬁﬁ%%%’a ﬂfg'g .E%Oée%rﬁg%‘feu@g%ﬁé%mgﬂng%aa YBVérdi ght. TEA
was added. The caiedierese bagis lothepe metheds of Brstmanetirp eeranoynds apeordids dalies, t hen
evapor at ed i n V@aGhiton aldy@efeblly dottulaga pelorss adiviekibnl A sHbRHbeddbRot @HSI, UM hydr oxi de

(30 m, 2M I%Ol égféa(golyphﬁ%ﬁc%ﬂlga?ﬂxm;ﬁgﬁong]af[ég)%ﬁgremlfﬁ%%oﬁgduﬂg%sJﬁév!}lPXed’ then

evaporated i'n adde eutralize 'the mxture then water
(200 M) was ad‘ﬁ%‘ﬂ?a“ﬁﬁ@dﬁ?%‘faﬁ?@em &% racted three tines with DCM The

organi c | ayer was separated, dried (1).49gSO»4), filtered, and the sol vent was
evaporated. WD 2006/ 061415PCT/ EP2005/ 056606 89 The resi due was purified by

col umm chr omat Qgr ap qver silica gel (eluent, QCM H NH401-1 97/3/0.1). The
pure fracti onscigmé%éq%%hle %8?023166{)5??61?Enevelgtgfl\?reorﬂde%\/a%usee\l\/({g%gF%T%O&?dsyi el di ng 8. 3g
(73% of i mMoer ressrdingetotfs ingptionpp thsanagpipgire 6f prehsmentsay twafins anPbthe - 242- [ ( 3-
b e Sl PR 20 S5 (0,013 )
pyri m di nyl | am no] - 2- met hoxy- m xture of internediate : not) in

pot assi um hydrglxi de 40% (0. 3nil), and. 5Et OH (2 was stirred and refluxed for 1
hour . A sol ut i dRe SRRz &8%4‘“5‘83‘%’ ﬁis%%ﬁve‘wﬁg’ S8r‘r‘btje & 9 ﬁ“‘%/%f’c 0. The

m )lit ure \?vasuplaﬁhd aciignagredient:weedh IDCNEH do achicyr atherapeNi@l effeThgillibpgd| ub:Je mat eri al
\(Nasl re ;TD;/edzfsb?/ chiirkd, K@t W@ theGaBis@hiwethpbund athdtoyte of ﬁinﬁﬁist%@ﬂ%/aéé/%ﬁow rl\]II - 140 Hd

80/ 20/ 3), filtere LLIG ; d . The residue
s suspended iR ek B PRI AIPANLALGR B A, TR TER Tng
s S e st s o ool e anh e
or gani ¢ ext r actfrona e 0 o egmen mey o i yie : o]

i ntermedi at e 5G4miBkdrihg the RO ingdedfdft onfXBiRbCodbveeRRRA Rlul RRK&GTHed Nt er medi at e

o7 30  day.

While it is possible for the active ingredient to be administered alone, it is preferable to
present it as a pharmaceutical composition. Accordingly, the present invention further
provides a pharmaceutical composition comprising a compound according to the

35  present invention, together with a pharmaceutically acceptable carrier or diluent. The
carrier or diluent must be “acceptable” in the sense of being compatible with the other

ingredients of the composition and not deleterious to the recipients thereof.



benzoic acid, 3-[(6-chloro-4-pyrimdinyl)amno]-, 1,1- dinethylethyl ester
15A m xture of 4,6-dichloropyrimdine (0.0168 m)l) 3-am nobenzoic acid, 1,1-
di met hyl et hy‘fVOé%f{ﬂ@F“Po 034 nol) and DI PEA (0.034 nol) i FOIESPYNEHEN° (60 nl)
was reacted overnight at 90C and then {he sol vent was evapor ated. The residue
was treated with 1IN HC1 and washed 3 tines and then the organic sol vent was
evapor at ed. The obtai ned product was di ssolved in DCM and washed 3 tinmes with
IN HC1. The organic layer was separated, dried (l\/gSO4) and the sol vent was
evaporated, yielding 5.61 of inter msdl ate, 57. anpl e A15 az Preparation
of carbami ¢ aci d-he pRippceuticakioRpesitions of s dpvisn ey B prepared by any methods

58ni t rophenyl | vetlhydwmaintivodriedfiphidrioacy] foi exdinplet tyydgetdiydds esh ey thésentesctibgde  of

gc mét hgxy 3- %{n{ @eng?lﬁorg @Lﬂ?ﬁ)ﬁg&@n éﬁha@tﬁﬁ:@&w%&en@é@‘éw@%d aMaElpﬁIba%'Ju) i eggfgab]‘a(r)nr 02

| di S S

hours at rodm téé\#ﬁé‘}—yaﬁ?P 5eC PHe ‘Qg’g}&%%mp gag?‘%cﬁ%c&t%%f:ag?‘és g 15569 nmol ) was added
and the r eact i dfanpfagig). ¢t therspeytigaly elfectveeampugiaf thenartisvlangampeiiideid bassd t he

resul ting m Xt @Wreh shvaddieont saRedrRdas3hd detiRSngbdidht Is@bmBIAG] in Tligha@ Qamitnge | ayer was

separated, driegdy (a 5%3 %19&%85&%?%94 %/?L{r ‘zg ﬁé&%ﬁ%&%i@%ﬂ)ﬁy@fﬁj ng intermediate
fo

58. b) Preparation
2006/ 061415 PCTAEEDHOEDSE 658 Oéerep%%t@flﬁﬁsaie g administration. These pharmaceutical

59et hoxypheny eomepdsitiohsare dajratihiplukitarg ddsaghi fomet swythtede, pydferabdy, dor systamixt ur e of

i nternediate 5§dr(1ﬁ159£l;lon@@éh)as bf, l{egussor})arw%amgm&@f@lt @I%lmélh Pd/C (0.1 g)
as a catalyst in hene sol ut fter uptake of

H2 (3 equiv.), a?‘ﬂlglsgﬁg’gs "g‘taS\X}éénl? l?neggﬁseg?r?y o g?’ ]ialatcfeﬁ%‘eg s evapor at ed.
After extracti errmgoe pr e. Forexanmie il Izrenaay@theﬂmpoglélp%ﬁrlap@adoswqf@@ (My804) and
the sol vent wagnbevRpRLApRAmascatca) me(yal ﬁh;dberbglploy'é& Qua a9ffod cRbrRplEEEbkeat € 59. e)
Preparation, Of 301 g d%l;:})ﬁijols éld[ﬂ'[eQik ghl éa[scz fUrzﬁ pII Eldﬁeﬁfoﬁ?&'cﬁ"&se

60di net hyl et ho ) car am nc am no rre

met hoxypheny| j &P % S P S})g‘ﬁ‘i”ﬁo‘?{ soljd ‘fﬁ“lffsr?éf SBEHSY SU8&Fer A ni xture
of internedi at éad®, 10BriRASHEndaB] c)lsmtcgmtmgmmaméﬂﬁ‘iik(mtmﬂ@&mfmowgle,rs 2- et hyl -
2-propanol , sogiidBaslet akdaIGS BocdiBY of itheir ease in admmlstratlon tablets and capsules

trls(dlbenzylldenea gLone) di i (0. ) (0.00026 nol)
in toluene (40 r?fé_}) emosa%f’% gg?/uéf)%ﬂ%%ge ltg m rEDChcflSﬁS&% m\'?\en was

evapor at ed nd C%qﬁléallc@yPra B qwé}gusaimprl%@ Heyparaiea! §@apq5wwethmmlghmber f or mance
i quid chromat mgranjphynprffhﬁerdewateeatlqmlsndulm:ge partabdugh nthwasgreddnte ttred and

gXE {SCE Fg [x[ﬂ[g alt?%%&;l@n% nlﬁagltb@maﬁee@ oBbte séhhtidat qm&%;mmna?f penzi)' ¢ ﬁ;: f'
C(SH T tior o o7 e P Bl Sl e @é?%k/%fc%%mﬁks'emss%la%&w ani noj - 4-
pyrim di nyll asdlmepndiglucosh sebutips lgedtaple SE%’F’@FOHAW islbeeprephreil fit whiphedisat e 60
(0.00021 nok) agopkiate[ligBittchitiorsaspeRing e faxhe) 1k iag By thystéyeli-Tn the

2, 5-Pyrrol i di neg Aol A Slulanldls b ehfhiofl cle AR gﬁfag;@%o{gglfmf hours at

roomtenperature an IOﬂ m _xt an aq.

NaHCO8 sol n. Tﬁée‘{ﬂr@t&‘he&hqﬂ&%f‘geﬁﬁé‘ Qbap%lf*tﬁttl%‘de“aaltela%"rﬂlt @W@@b@)ﬂ 458 the sol vent
was evapor at edwiths@tablie addiQvet 60any nathreiim ngonpdp@tians,Gdhichuddidvasio sotcdausen t he next

gi[agg_'[ gn[ [SE ep) )es)i rﬁ’i(ﬁﬁ’tﬁfeﬁ{eh% eﬁ%@@éhztﬁé Q(Hﬁ@%ld addltlves may facilitate the
aren-
67yl net hoxﬁg caf lms Qélrh)k% ?TEI% ?1“ o 29y Prelf ) fgrr}’r??a{l?ga}ﬁe fesiyed pompositions.

These composmons may be admlmstered in Vanous ways, €.£., as a transdermal patch,

as a spot-on or as an ointment,

It is especially advantageous to formulate the aforementioned pharmaceutical
35  compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically

discrete units suitable as unitary dosages, each unit containing a predetermined quantity



pyri mdinyljamno]- A mxture of internmediate 61 (0.00021 nol) in TFA (50%in
DCM (5 m) was reacted for 5 hours at roomtenperature and then the sol vent
was evapor at %8 2000el4 ng 20i nt er nedi ate 62. Exanpl e Al6 PCA)EP200Bn®par at i on of

i nternedi ate 63 phenyl al anine, N-[[34[&4[3-[2-[[(1,1-

di met hyl et hoxy) car bonyl ] am no] et hoxy] - 4-

nmet hoxyphenyl ] am no] - 4- pyrinidinyl]anino]phenylInethylp

2006/061415PCUEP 005/05 anes n chlo de (0.0006
o), was. added T3 R dRREACr TG | NedR Rl et ERats6e Y st oa um

i odi de (0. 0005 Yiith the fequizrdehoymiaequiiead cqrig. Frymplepioé preprmEee it foussranol ) was added
aﬂd t IheI react i o@blef KhdhidingMasres bil dokedltabief), Eipsittspillg poriicr haRBk tviiREr at ur eI Next ,
phenyl al ani ne Y. e 5Sresulting
m xture was sti r%tpaéél %&@é %sg%)ggsmngé%a%% E%}\/Bmgles 3‘??%‘3(1‘% \AieZIcTille ow

progr essi on andseEREatR e t o be warned to 80C for 9 nore hours to
effect conpletion. After cooling to roomtenpetature. DCM was added in the
same quantity, then PS-benzal dehyde (Argonaut Technol ogi es, cat. 800361)
(0.003 nol) was added and the reaction m xture was shaken for 40 hours at room
tenperature. The resin was 10 was filtered off and then washed with DCM w th
heptane, with DCM w th heptane again and finally with DCM agai n, yielding
internediate 63 (used as such in the next reaction step). b) Preparation

of phenyl al ani ne, N-H3-[[6-[[3-(2-am noethoxy)-4- internediate

64met hoxyphenyl ] am no] - 4- pyri m di nyl ] am no] phenyl ] methyl]- A sol ution of
internmediate 63 (0.0005 nol) in HCL 6 N (10 m) and dioxane (10 m) was
stirred for 48 hours at 65C. Since LCVM5S nonitoring showed sl ow progression,
15t he sol vent was concentrated, HCl1 (37 % was added and the resulting m xture
was stirred again overnight at 65C to effect conpletion. Finally, the sol vent
was evaporated, yielding internediate 64 (RS), which was used as such in the
next reaction step. 20 Exanple Al 7 Preparation of internediate 65phenol,
5-am no- 2- ( 2- met hoxyet hoxy)- A m xture of 2-(2-nethoxyethoxy)-5-nitrophenol
(0.0356 nol) and Rancy Nickel (7.6g) in MeOH (150nl) was hydrogenated at room
tenperature for 6 hours under a 3 bar pressure, then filtered. The filtrate
was evaporated till dryness, yielding 6.5g (10099 of internediate 65 25
Exanple A8 al Preparation of internediate 66 1-pentanol

5-[[ (4-chl oro-5-fluoro-2-nitrophenyOnet hyl ] am no] - A m xture of

4-chl oro-5-fl uoro-2-nitrobenzal dehyde (0.0295 nol) and 5-am no-| pent anol
(0.0295 nol) in MeOH (100nl) was stirred at MOMtenperature for 18 hours.
NaHH3CN (3ml) and acetic acid (100nml) were added. The mi xture was stirred at
room 30 tenperature overnight, then quenched with water, poured out into
saturated NaHCO3 and extracted with DCM The organic | ayer was separ at ed,
dried (MgS™), filtered, and



WO 2006/ 061415PC T/ EP2005/ 056606 92 t he sol vent was evaporated till dryness,
yielding 7. 5\9{ ;87% of internediate 66. This product was used directly in the
next reacti ofNOtWH14E) preparati on of 1- pentanol, 5-[[( £AHPRNEVHN4S Lor o- 2-

i ntermedi ate 67ni trophenyl ) net hyl ] net h37ﬁ amnol - A mxture of internedi ate 66
(0.0179 not), fornal dehyde 37% aqueous (0.0447 nol) and formc acid (0.0447
nol) was stirred at 50C for 3 hours, then cooled to room 5tenperature and
diluted in mte%%wgg@dj usted to 7 with saturated NaHCO3. The m xture was
extracted with . organi c | ayer was separated, dried (MgSOH4),
filtered, and tie faRkitRRkaAs ikMkape thatpedert invntdhyness, yielding 4.1g (75% of
internmediate 67. cl Preparation of 1-pentanol, 5-[[(2-am no-4-chloro-5-

i( Bt 85 g\;di alt )e 6%&&%@9 h@ﬂxtmrﬁaleaemeld]am, h-)bhﬁﬁﬂtﬁ@éﬁle]-ﬁzmiﬂ?ié{H%hé%%lé intermedi ate 67
. nmol ), 1ron,.| W n I chl.ori , U nmop I n
THF/ MeOH wat’er PE‘%BI ) 9’wafg '% %ﬁ%?@aé%@gl%egfyﬁ%ﬁéﬁ“‘%or ﬁ(é‘ﬁﬁl‘?se, "

. ) r1s % hen cooled to
room t enper at urdchipremdihiane, sPEAD” ivpefingd pstdisgenedigargorgiit eaid @is{ lnmevopthril washed wit h

pot assi um car basad, eDPB%s dEhgedak giadopropyl aher, “MREAS efsEAL €dS 708763 (Mg SA4) |

filtered, and tdggneﬁg%)r(,%gg%_m@n% B%(&R%?- mtérjﬁllyﬁl re

aio bl i due (3.5Q) was
purified by colum c¢ 0 5515 16}-&1}?16&1%-82009@. The pure

g ogLgRty . gl@ 5/ 0. 1. .,
i sfractions werdngiljulieydy fsifelineg oy At dims ey Ermawidss EXC s &fimgds 1. 29 (329
of i nt er medioat ev-g8hylebjboniRridyydradVidonetinfl-1 3peotaasiidmine, monohydrochloride,
S-[[[ 4- ehl or o- 25[d & G dcBRQE £ YT dobthtd] “BYODr B UEHREA B ettlaRS1EFHRE P B Gefine

d
69f | uor ophenyl | hyl.i met hyl. am nol. - ture of internediate 0. 0043 nol ),
4, 6- di ehl or opyra?ﬁit.ﬂﬂ%((ﬁlén © ﬂéﬂ@g&lﬂ%ﬂejneﬁr@ EEAP B‘.uﬁgl&éa r%lﬁ)fc)pg?sﬁhal?%ﬁg’( 25ml) was
stirred at 170C-dxile , IMRQHY is defined ag ethengl,  IMPG érAcfieadse f- arethye2- poured out into
wat er and extr agtr@ddiidons, @EFAT wEsfinst bdtrilh@bdrytic eidieTHF 20ddfi@edasgani ¢ | ayer was
separated, gdried. (MR «Tid"il &Hadh astidofdSisiQlvent was evaporated till
dryness. The residue was purified by colu chromat ogr aphy over silica gel
(el uent: DCM MeQ ipfeind€dn oF&EdtdrmedistetOgn) . The pure fractions were coll ected
and the sol vent was evaporated, yielding |.3g (77% of internediate 69. eA
Preparation of piaBRle Al5_[[ 64[ 5- ehl oro-4-fluoro-2-[[(5- internediate
70hydr oxypcnt y Prephhayidrsfiimaiirdinty| | pheimyiliheaibonijrile] 2,4-bis[[3-(2-
pyri m di nyl ] am no] - 2- ( 2- met hoxyet H%y&ylo:é/ lgﬂ'e;g}l;]_ kfnoff i nternediate 69 (0.0033
nol ), internediate 65 t(0 0039 rfeig band H f/(z go's&ro(g 23‘ legl)é drops) in
t-but anol (25nt) "HHLC M PIRPEE G PEAABIFES (e k-l g LYY dryness. The
resi due was di $sanidagearppnirileq.¢ipImal) and MBI (0.3 1BebLip accpmérilei 3a0umlewavas stirred
and refl gxexd ov@iddl gl keflukdiefor 160118 dTHe QoI QO Mad @apeatatunria,reqmew;e&s@at [ ntg
saturated NaH I Wt ng} - i r . separ at ed,

gg% ,?egl?}kﬁséesrt%%}l ﬁglngﬂ c%l%é d d S;,rlﬂ’gd BF P8 Lat 1@666, taéﬁfsl%rrﬁt?

dried 93 (M i g ven S evaporate dryness. The
crude oi | (1. 78)YCrNgRt 3 J9PSE alheSUEH FROFHRRENS rirequgesinsgssurer e 155idYS pi t at e was
filtered of f amas guwifedwiyd el aiung drotéepe(apbPHveosilidaneigrloredi REM/M@H 5 Exanpl e A |
9 a) Preparatigm ®f1 {HRvey. MeehddRt Fdetions were collected and the solvent was

25  cvaporated under reduced pressure, yielding 1.2 g (33.4%) of intermediate 1.

Example A2
2) Preparation of intermediate 2 benzoic acid, 3-[[5-cyano-2-(methylthio)-4-
pyrimidinyl]amino]-, 1,1-dimethylethyl ester
A mixture of 4-chloro-2-(methylthio)- S-pyrimidinecarbonitrile (0.010 mol), 3-amino-
benzoic acid, 1,1-dimethylethyl ester (0.010 mol) and DIPEA (0.010 mol) in 2-
30 propanol p.a. (50 ml) was stirred and refluxed for 1 hour, then a small amount of ice

was added and the obtained cloudy mixture was allowed to cool. The precipitate was



QcY Internmediate 71 was prepared in exact the same manner as internedi ate
31, only as starting material 3-(1-Boc-piperazin-4-yl-methyl)-aniline

[ 361345- 40- 6YOAY6MEY in the synthesis, b) Preparati of GEPRHWFEINMEdi ate 720
O-( o 0 10Internediate 71 was washed W th dioxane. To internediate 71 (400
ng) was added a m xture of [4-(2-nethoxycarbonylethyl)phenyl]boronic acid
(0.0018 nol ), tris(dibenzylideneacetone)di pal 1adi un{0) (0.000036 not),

and ceat um car tansno (l BESRHR 2 p1St BYRREMReR M RAGRE R 0 or ought

under nitrogen.14%The reaction m xture was shaken for 18 hours at 90C, under
N2, then the radiPrepwationfof iteemedtiatef f teatoicmsl, WS hethoR-tnehebulfanyh-4hot DMVF (at

70C), 3 tinmes with hot water (at S0QLrimRidyiEBmolM I haiMnyRAE Stk i MBS Wi th
water, 3 tinmes with D VIF and I RS W L i nal | hed 3 tinmes with
MeOH and 3 ti meEs™ R hODBERme ‘4@&@85%‘?‘\?,1\3 Mﬁu‘%@@aﬁg%@ Hﬁa'%@l\ﬂﬂgyi el di ng
i nt er medi at e 72vaswirrediat e tenensthtirg thea Btchphbergendcohopstazpic acid Y0.030amd) at i on
g; benzenepr @Pawﬁ aclma indsmaﬂpbﬁplﬁs[&m(mmihmmm:r@won mixture was stirred for 4

pi per azi ny t -4- i
2006/ 061415 PU%B%@%@?@%@%%%?@%&W‘%%{% éﬂ%é%mm&\swx}\{é:s SAOR TR 1o
i nter medi at e 7206 layera ggreiseRapRtIn PP gRic Ay ey Brsoraedipgtiy with wrer diigl i ) and
wat er (2 ml_). Tittered effahd thmsqﬁemtwuarsevavmgltcslhﬂie_ecsicfuemadﬁniﬁadubgsFla:th dhiin t hen t he
resin vas {11t enachuRblBNElURSREH M 150 1WobD). ¥R BhaucBridiBRS. Lh NeOH, 3
times with water a{e'/ﬂ 3t£|m?s W t h aPIVF S%IQ”ETF W t V\@ter and 3 tinmes 5 with
DVF, 3 timed wicthrorBand Bneetantyeg niided Besvie ¥4 (e s FACMeOH and 3 ti nes
with DCM 3 ti rdBEMgetanitiie 019/ rtbler3he pragiritaigi was fihard off aed drisd.i vielding 1. t42eaved wit h
TFALTI S/ DCM ( 2%/(26 %3df ihimediateaur s, then the resin was filtered off and shaked
for I hour wt / - 7 1,e$4 P filtered off and washed 3

bV AL el YR e Siys Fafe a3

tinmes with . T the co ne € bl own dry under nitrogen

at 50C, 3 ti medugseliag®n ) dmehygy )Céﬁl?anyﬁP’BWﬁ]eH}%Y]B}ﬁa@ﬂanﬁmlﬂogen at 50C,

yielding internediate 73 i gotimidinyllawing]-TEAdigwihylethyl estent er medi at e 39 (0. 027

nol ) and 5-am nNEmAnedd GhimelieR 260 00MEhH RN Z-Qﬁalﬁ’iagph@ﬁﬂx})e’gl@gﬁcggﬁfgﬁﬁsm ved in DWF
r.e

(60 ml). The reaction solution S0 Ll d heated a of. 5 hours,
yielding inter Aedi 1a %1@%yfé§1%f)e)§t[e}lg‘@.e ouén é’h ul anr%Q)&‘?' gré%ilc({nir%or%ecg{aresﬁfves % hout further
wor k- up/ purlisf i @t Vesrfitredfpr 2 s L 28°C oRd ten thageastion anisiig was allowed to cool.

The mixture was poured out into water and stirred overnight. The resulting precipitate

was filtered off and dried, yielding 0.700 g of intermediate 4, which was combined with

another fraction which was made on the same way and further purified by column

chromatography (eluent: DCM/MeOH 98/2). The desired product fractions were

20  collected and the solvent was evaporated, yielding 0.700 g of intermediate 4.

d) Preparation_of intermediate 5 benzoic acid, 3-[[2-[[3-(2-

aminoethoxy)phenyl]amino]-5-cyano-4-

pyrimidinyl]amino]- trifluoroacetic acid salt
A mixture of intermediate 4 (0.00128 mol) in DCM (15 ml) was stirred at room
temperature and then a mixture of TFA (0.5 ml) in DCM (5 ml) was added dropwise.
The resulting mixture was stirred for 20 hours at room temperature and extra TFA (0.5
ml) in DCM (4.5 ml) was added. The reaction mixture was stirred and refluxed for 20

25  hours and then again extra TFA (2 ml) was added. The mixturc was stirred and refluxed

for 6 hours more and was then left to stand over the weekend. The solvent was
evaporated and the obtained residue was stirred in DIPE/acetonitrile. The resulting
precipitate was filtered off and dried. yielding 0.534 g (82 %) of intcrmediate 5,

isolated as a trifluoroacetic acid salt.



To internediate 74 (cntde reaction m xture containing max. 0.027 nol of
intermedi ate) was added DVF (200 ml) and Cesium carbonate (0.162 nol). The
resul ting su¥BeN¥i'120was stirred for_one hour at roomREHSENEHWFY. Then
(2-bronoet hyl )-carbanic acid, 1,1- diméthylethyl ester (0.054 nol) was added
and the reaction mxture was stirred for 24 hours at roomtenperature. The
m xture was filtered through a flitted funnel. The filtrate's sol vent was
evaporated on the Rotavap. The residue (dark oil) was purified by colum

chr omat ogr aphy. The product fractions were collected and the sol vent was
25evapor at ed, yixghgleng 6.73 g (48% of internediate 75.

WO
suspended i n a TERARSTST Akt uebBl LAY oltabri 20 25 4 TS
Met hancsul fonyl chloride (0.002275 finsthyletey! s48led and the resulting

ho_rmgeneous S o!Amnixnme Nﬁ&-hgdr:bxybetdl)-fcmbarﬁ'ﬁ aoid, niyt-éismethylethlyicisteg(01068 ﬁfot}_ﬁ}ii ate 76,
(m xture used |nnron§a%olr(g_@§yogrgn@&lgpeny]\/\ﬁ,lﬁjézg }\? ég% b{38%n YWOF (osHRiIPYEd 1 cation).

ach d, ot ny? ealE o BRoBBE0 KB A B SRR FOBBAE0 O BetEladded o

i nt er medi at e 7@ropwie 80U250d the Fepction nzixtorecyss plfdwed tq Baghiryonp gmpereutseAftdihe t ube was

capped with a siikih€fn | Sb@pPPShbian tiphRtufs ae koGt Whodvhiforatotisd SRak@med Or 24 hours
at 65C. The m>§ets%{lg

; uke, and diluted with
5 m of DCM Scav_enger v\%éCl %glaEéaalﬁ]gg%%&%noé?p&%éh\%gg%gﬁ@kg% p(g(\)/({e?lftni ght at room
10t enper at ur e. TFHONE Y speciithand thaiolvest was eepgialsg Thivresidnsdl 3 evaythen o) el
Preparat i onoof ciysthiisquigithngpetrokBm-bilin/DIRtapd rhe disarteé préduct wik @082&0 ol ) was taken
up into a mxt 9{eﬁ1_ir%1;]16?&4%&&t§6ﬂ%élﬁ%p%in¥b(}bbv (5 m). The reaction mxture

was stirred ov I ght.at .room erature. . ol vent and excess of TFA was
bvapor ot . ThE PR opaEdEar ¢ st IS G i SR Ry SRR

intermedi ate 78. f) Preparation of idimdékieilatte 79HC0 WO

2006/ 0614 15PCT/ARRZQO5 R 66Q6ia 96 (0.06 ebRdijadR (758 n{l) PastBdpdhadh)sov@s t aken up

into a mxtur eﬁ%é}%‘)@?éﬁ%ﬁ%{;&ﬁ@ Eé@rrce Biitflignﬂégé ::t&'lgl%ﬁ) 4 ﬂgsA‘PSPe{P‘B Xlgar ate

P

(0. 00250 nol ; . . e reaction m xtur ITred overni ght
at 65C. The soloflléhg cpiX)-dUeatat g filtgrd oyes dicgjiigantidle fﬁfr‘i‘téﬁas(‘ﬁ’ﬁ?o-rﬁﬁf]rrp vacuunj .
The resi duaswagictdaigerd gu(p0d 1l of mbeyne®ive 7( 10 nil ), filtered of f;

¢) Preparation of intermediate § carbamic acid, [4-[3-[(2-chloro-4-

pyrimidinyl)aminolphenoxybutyl]-, 1,1-
dimethylethyl ester
A mixture of 2,4-dichloro- pyrimidine (0.01 mol), intermediate 7 ( (0.011 mol) and
DIPEA (0.015 mol) in EtOH (150 ml) was stirred and refluxed for 20 hours and then
the solvent was evaporated. The obtained residuc was dissolved in water and the
solution was extracted with DCM. The organic layer was separated, dried (MgSO,) and
20  the solvent was evaporated. The residue was crystallised from DIPE and the resulting
precipitate was collected, yielding 2.1 g (55.3 %) of intermediate 8.
d) Preparation of acetic acid, [3-[[4-[[3-(4-aminobutoxy)phenyl]amino]-2-

intermediate 9 pyrimidinylJamino]phenoxy]-

A mixture of intermediate 8 ( (0.0023 mol), (3-aminophenoxy)- acetic acid, 1,1-

dimethylethyl ester (0.0030 mol) and HCl/2-propanol (2 drops) in 2-propanol/water

(4/1) (100 ml) was stirred and refluxed over the weekend and then HCV2-propanol (10
25 ml) was added. The reaction mixture was stirred and refluxed for 2 hours, then cooled

and neutralised to pH 7 with a 36 % HCI solution. The resulting precipitate was filtered

off, washed with water and dried (vac.) The obtained solids (1.2 g) were dissolved in

sodium hydroxide 10% solution (100 ml) and then the resulting mixture was stirred and



5then used as such in next reaction step, yielding internediate 79. A

m xture of (5- ha/drox pentyft- carbamc acid, 1,1-dinmethylethyl ester (0.06

mol ), 3- nit¥82 Oﬁﬁé‘ﬁgﬁ (0.05 mol| and triphenyl phosphi né’C(r@P%@°/Hi§F‘)6 in TIIf
(300 M) was 10stirred at 0C and bi s( 15t hyl et hyl ) di azenedi carboxyl ate (0. 05
nmol ) was added dropwi se at OC. The reaction m xture was stirred for 15 m nutes
at 0C and was then allowed to reach roomtenperature. The m xture was stirred
at anbient tenperature 1 ur : S ated. The residue
v pur Fi od by Sot o 2ot (R AuEftet AEpD L AL CB o JUPSRRLES, o0,
fractions wer e PEsiPitge tatlilisrd affhwashed vEhyaranddeedyapoyigdg 1-2e{dVbH ai ned
residue (12 g) ofaserpedat pitated from petrol eum benzin and the resulting
precipitate was collected, yielding 9.3 g of internediate 80, nelting point
65C. b) Preparation of internmediate 81 NH, A mxture of internediate 80
(0.028 nol) si n pxebdt A250 M ) was hydrogenated at 50C with Pd/C 10% (2 g) as a

catalyst in the ﬂ%%g_é&‘f&ﬁ%fﬁlfeqhéﬁiia%oﬂfn%a;%%ik'taéi ,nz.ma-mr)sﬁﬁgﬁﬁew]amaagg of H (3

equiv.), the catalyst was fiTteréd over d | trate

%"ia |t83. and

evaporated, yielding 9 g of intermediZe il ) dipetylehst esish of i nternedi ate 82
0 2-(3, 5- Di net E®C/(O43F wehyphpidedbiep)eikinmof Awittey bengaieynsthynasrns, ( Novabi ochem

01- 6|4- t 0261) f ( &o@&%ﬁrogmbﬁdemsze/mb@e\d[(m{dhnqh%eﬁoggy)kﬁ?@@i]dglydm@@%( 50( er%) » ; hen
a solution of inter . . v acetic aci was
added and the f}gﬁ)ragsﬁ1elh§%§lln§ﬁj(%§ %%&%@gﬁ&i@n&égﬁtgﬁpeﬁuﬁu? Igjsth% til%rC'(\)/Iom

t enper at ure. TFagfoRdRKEIAY Iy ed By d hed ptdpan Emp§ratugoffie)i#n cOe0B9V W ) was
added, f ol liowedp byth adalp4 digin agdl sd¥Goaceitt watacwith annag¥dv N2BCO] gol@inalaitdne reacti on

m xture was Sh%ﬁmabgl{he%riﬁmy@,twa{s%ga m%%@&@ﬂ&%&g&g&g?gﬁ%ﬁ&%&@&GOG 97

tenperature. Af ey frltrat. on the resin was washe times wth MeOH and
3times with Déff\?] ,°><§ﬁ“8?‘me il ermediate 82. cl) Preparation of intermediate
83 A mi xt ur e bbPrepanationgbidfcamaliagl I mexbangic @ad. §2-H63-amiperdenydbsthyllagistled wi t h
butanol (q.s.)), 4,6-dichloro- pyrinmdxeehy]0. 101l8memyikihansteDl PEA (0.018 nol) in

but anol (50 m) MGS?%E‘?%%@ i\%&g[lﬂﬁg‘%ﬂg‘@ﬁs% @Oﬁl@q*ng'?ﬁ?&%@hlggﬁ hen the resin

was filtered o yl e ) age),. I nternedi .e) Preparation

of i nt er medi at Bvdgengiedy il B Ao £) e erAkd insihe prgsenqerpd fhionhense gtiopL -

previ ousl y mas hd)dARenuptwke bf H.0B egne), the4atply8-vantihoghdhadd)theefilgte fvas

5136515 (0o o Kb o G0La ol ) andcest um earbonat e 10 (0. 027
-51- : ol ), : m car bonat e :

nol) in tol uené)" B m?'t'l';qn'%% Y, ggg)?r?{%lc&%é%é[[;%‘?)éthoq?g?&qghﬁéurs at 110C and under

N2, then the rébirmedipieli| t er edimsthyletory)eaienildesredacstyllpmsgimghyiphisarl] DMF, 3

tinmes with hot DMF/ water, 3 X whinb]-hpfrindifyl]adidd]4re3-divhdthylatat esterand 3 ti nes

L 5 AR RIS AP 2 3 1 e
(25/2/73). Aft @&85%168&& ‘?‘BWF% fvﬁsere%Eﬁdg?f%uﬁsetg?“daté“w&?ted}i(@/800(33 ac.) at 30C,
yi el di ng i nt er medivas eddgdandfthe Ppasipm mantire wapdtiNed fot 1 hqufya) rogm temperature.

20  Finally, the mixture was heated to 60°C and the desired product was collected, yielding

intermediate 12.

d) Preparation of benzoic acid, 3-[[2-[[3-
intermediate 13 [[(aminoacetyl)amino methyl]phenyl]amino]-5-cyano-4-
pyrimidinyl]amino]-

A mixture of intermediate 12 (0.03 mol) in 50% TFA in DCM (4 ml) was reacted for 1
hour at room temperature and then the solvent was evaporated, yielding intermediate
13.

25



internediate 85 OH A m xture of internediate 84(0.4 g; max. 0.00018 nol) and

| i thi um hydroxi de nonohydrate (0.0048 nmop in THF (8 ml) and water (2 nml) was
shaken for 4¥ORBIEPE4E: 50C, then the resin was filtered FSIEP2U5836Y 3 times
with water (50C), 3 times with DMF, théh 3 x with DCM The reaction m xture
was cleaved wwth TFA/ TI S/ DCM 70(25(2/73) over 4 hours, then filtered and the
filtrate was coll ected. The resin was shaken again for 1 hour with TFA/ TI S/ DCM
25/2/ 73 , then filter and the filtrate was collected. The filtrates were
conbi ned and th%@ggﬁv’%ndt was evaporated at 70C under flow, yielding

i nt er nedi at e 852 Propmataod inaraddett) FpYons/0566de EEoRaNpl e A22  ai
Preparation of internediate 86 st, -mttopherney)pybyl]-gl,y-dinnehyledityhydterest er (0. 326

no!) was added . : [ 3= Ni ) N j .

1. 2. di chl or o- e%ﬁia’%‘“@gi{%%ifﬁé ig%g%%%%@ﬁ%ﬁf zégﬁygé?%f"z%%; ml) vas
added and the r&%cti @iyt &hatPermqlt g PrgisuFaorlt @ moPdn AMF

5t enper at ure. T 3G{laweststitred &-60°C fay H lwosr Blater (as-addeds Blaki mimiuf Qv 2xmastedl was added
and the reacti aftHERNYHRHYBEheS IThE bREnE B erdvdd Qdpamitcdl dric@ B S@EBREREUr € under N2
atrosphere. Vater (50071, v Addatcaretul Ly, OA00 1), ues. ggded. The

bi phasi ¢ m xture was f’lqtereapqtahrou I ca |<f_e. Cﬂle 10t Fat ePWas s%parated
into it's | ayercther/PHE. dhepipgiritaistizns dlioped offardEgdvialHnaded?e i ed (MySOH) ,
filtered and t hiftes@disernitt. was evaporated. 10The resi due was concentrated with
DI PE, then wt wensoeyi el di ot esgreslial6,86. [ ' yield, used in
next reaction gjf) tg% wtrfct;ut furt?ﬁgc{. %tbj(?(iﬁrﬁggtlﬁoﬁ) .n(e?g)?%hgog?ﬁogﬁén of

i ntermedi at e 87MERHA i xt ur e 1IFIPHPEFEGFSt e 86 (nmmx. 0.326 nmoft in EtOH

(600 nil) was hydixtygen&intednediate5GQ.Af5mdbinERegsoNickehR0Rsn MeOat(@¥0pdt i n t he

pr eslence of jot P!vauamﬁd}@geﬁ?%wtirm te@pdtithre A2 1RGrsupder K 8 b@f préddurd, neBqUbNd., t he ;

catal yst was fift : ile. : evapor at ed.

The residue vvasllhf)g’lﬁt?a% ‘gﬁ eﬁﬁgggﬂglmwgﬁ%sby&a@gﬁégfﬁ&h%@@%tfgﬁtﬁr%‘g%%gz " (eluent:

DCM MeOH 97/ 3). The product fractions were collected and the sol vent was

evapor at ed, vyi LN 44 g (58% of internediate 87. Exanple A23 Preparation of

internedi ate 8 -3, 5-Di net hoxgﬁ- 4-f or nyl Phenoxy) et hoxynmet hyl pol ystyrene

(Novabi ochem @dPgraumeintamncipia t riyrolipss I ARl %502% aceti ¢ acid in DCM

(50 m), then a solution of [2-(5-anniepRenybbbyljphedmetyettyyéster car bami ¢

aci d, g é, é - d:j mtaat Qligh bils/ﬁf.pf%)ﬁh@_n,1§c9maﬁ)ﬁeﬂmfe§hteﬂk(aoﬂc{j/ﬁlapﬁrf&L;cqhﬁ%-@Lﬂu&toaﬂ\/l (25 nl)

was added an he.res [N xtur.e en [ b es_at room

t enper at ur e TrAEP 5%%‘#%}{3’89 @0&) ™R y dr 8@%’?@1? g %(Vfﬁs )C?Oq%d& G Budn%nggg HGHEH ) was

added, fol | owedZiipranedit) (GH Ogrolegsaddad; henglbe Brixge pantirodiord owgroehe react i on

m xture was shakgprraveindNuBH@©AKe (D 1atma)oemat @ik adabtied. mikditeevas kiikddr at i on, the

\:90 2006/ 0.61;]115 Jﬁﬁ%%?%{oﬁﬁéﬁ&@ngga%dee%{rym\mm\f@éia@@z-ﬁoﬁan[;ém} loMBs mgfyt h MeOH and
times wit an Nagf{(%A053r](g.ObP}n§15 vrsrf‘earelagcscg. ggér stirring for another 5 hours, water was

20  added and the mixture was filtered. The organic layer was separated, dried (K,COs3),

and the solvent was evaporated, yielding intermediate 16 (S) (used as such in the next
reaction step).
b) Preparation of intermediate 17  L-proline, 1-[(2-amino-4-chloro-5-

fluorophenyl)methyl]-, 1,1-dimethylethyl ester

A mixture of intermediate 16 (0.009 mol) in EtOAc (150 ml) was hydrogenated with

Pt/C 5% (1 g) as a catalyst in the presence of thiophene solution (1 ml). After uptake of
25 H, (3 equiv.), the catalyst was filtered off and the filtrate was evaporated. The residue

was purified by reversed phase high-performance liquid chromatography (NHsOAc

buffer), then the product fractions were collected and the organic component of the

eluent was evaporated. The obtained precipitate was filtered off, washed with water and

dried in vacuo, to give 1.1286 g (34 %) of intermediate 17.



Internedi ate that as prepared according to Exanple A23a 0 1IN internedi ate 97
b) Preparation of internediate 89 A mxture of internediate 88 (nmax. 0.0018
mol ; previ ou¥Py"RAEHEY with butanol 5(g.s.)), 4, 6-dichl JICEEPRPIE ne (0.018
nol ) and DTPEA (0.018 nol) in butanol 0 M) was shaken for 40 hours at 90C
and under N2, then the resin was filtered off and washed 4 x [3 tinmes with DCM
and 3 tines with Me01l-1] and finally 3 tines with DCM A sanple of the resin
was cleaved with TFA/ TI SI.DCM (25/(.2/ 73) r our_an hen .t he sol vent was
evapor at ed, i eclsl-}d){-gpr%j@tf'gﬁltqér medi At {_em,e8 'ﬁ4TCL%f£ '%{[E'tcﬁarnggb(fd“el%hﬁﬁl@?)ﬁgdi ate 89 (nmax.
0.0018 nol ), i relewnedidicdBe 87 nyomstimllasingl-S-fuaerhseyBncttyds Indmethylshges- 51- 3]
(0.00036 nol), BINAP (0.0018 e8¢ ) and cesi um carbonate (0.027 nol) in toluene

(p.a., dry, 504 s ofalc )62 ler N2, then the
osin was fi I QUEEh (RTE ALY %“&E%%’ESQQP%%vﬁ%‘%ﬁ%@?m 15700, 3 times
with hot water PpHpidgsesoongrile (§.90013 el apgd injerpgdiate 1080614 mal) Hwrorarler ], 3
tinmes with DVF (@mpard thdnrigsreantiothmB@kE wis stierkd gvernighs iteod°Q LCMSBmoniwesg wi t h MeOH
ﬁ?:ﬁ/s 3 ti erES W tiﬂi@@gqs}oﬁr@@émbfam% &i&av&%%é%@ﬁ%@b?@@u&%tgl Fg)tand

- anal yses showe inmpurity. e residue was..washed .agai X i mes
VIO 2006/ omiwﬁ%%f Eﬁﬁ@%@ﬂ@%‘éd@ St RTRRIBEr AR ‘P?H’éeélla%aﬁgﬂ“ #, then a
sanpl e was cl eavdidn fictpxt TRAROP| sGpDHEME!SY p Iyrmedagte b wesvigghbeddn PO yieldhe obt ai ned
resi due was drifeihwingreversed phaSORPLY (MM Axdhutter), @ipreth. Al 8. 2€. 5| nt ernedi ate 90
(0.400 g of cr . Fof PT 8V GHS] Y. rve MY~ W@ haken in trifluoro-

| Sispaaldor T B, LMARRRE, Y K all At 3

VLM 10 ) f RIsHBsAd ot GOUR AT B RTPEIT Y was 11t ered of
washed with DC1V1 (1 x), Me@t{c3yphenylJaDEv]-¢-DysupidinyB@Hing]5-x) 1[4 x], washed with
DCM (3 x), t hen_ dried, yiel diub@phddliBhéBd]-at Bdshelhyleliyt &tefredi ates that were
prepared accor % Sr(])thitOICl) 0 —al%Jrlo‘t%nzeneBc%rboperoxoic acid (0.000173 mol) in 1,2-dichloro-
ethane (q.s.) was dried with anhydrous MgSO; and filtered, to give Residue I.
10 Residue I was added to a solution of intermediate 18 (0.000157 mol) in 1,2-dichloro-

ethane (q.s.) and the resulting mixture was stirred for 1 hour at room temperature. Upon

addition of extra Residuc I was added and the mixture was stirred for another 30 min.

Intermediate 15 (0.000173 mol) was added and the reaction mixture was stirred

overnight at 65°C. After cooling to room temperature, a saturated. NaHCO; soln. was
15  added and the organic layer was separated and dried. Finally, the solvent was

evaporated yielding intermediate 19, which was used as such in the next reaction step,

S).

¢). Preparation of L-proline, 1-[[2-[[2-[[3-(3-aminopropoxy)-4-

intermediate 20 methoxyphenylJamino]-5-cyano-4-pyrimidiny]]amino]-4-chloro-
5-fluorophenyl]methyl]- trifluoroacetic acid salt

A solution of intermediate 19 (0.000157 mol) in TFA/DCM (50/50) (5 ml) was reacted

for 5 hours and then the solvent was cvaporated at 30 °C, yielding intcrmediate 20 (S),

20  isolated as a trifluoroacetic acid salt (used as such in the next reaction step).

Example A7
a) Preparation of intermediate 21  1-hexanol, 6-(4-chloro-2-nitrophenoxy)-, acetate

(ester)
A solution of 4-chloro-2-nitrophenol (0.10 mol) in N,N-dimethylacetamide (200 ml)
was freated for 15 minutes with potassium carbonate (17 g) at 90°C, then 6-bromo-1-
25  hexanol, acetate (0.12 mol) was added at 60°C and the rcaction mixture was stirred



WO 2006/ 061415PCT/ EP2005/ 056606 103 B. Preparation of the final conpounds
Exanpl e B1 Preparation of 14, 19-di oxa- 2, 4, 8, 26- conpound o

1t et r aazat et V2EYEOHF8. 3. 1. 1-3, 7-. 1- 9, 3- | hexacosa- PCT/EP2005/056606
1(24),3,5,7(26),9, 11, 13(25), 16, 20, 22-d fcaene- 6- carbonitril c, (162)-

G ubbs' cat al yst (O. 00008 nol, Registry Nunber: 172222-30-9) was added to
internediate 1 (0.0006 nol) in DCM p.a. (200 m ). The reaction m xture was

stirred for 51%&9%5[5&@& °COPfe mi Hl?e&%' \4@1@{1 oMo ﬁmgfgbsql %Qggﬁ]c@&'uced

pressure. The resi due was %o‘(’ um chr onat duct
fractions were Y68 'Plagheéax Zmpn C§Eﬁa% yeW§reé9]§B‘B?daflré‘?ﬂi( QF)dﬁ‘FﬁjedO 0081 g of
conmpound 1. Exafiffrne thd2olvét epasvapirged, gleldingU-3di (oX a0 %) 4f i8teBBediacedipound

2t et raazat et r agyel %{rat;]on%f §1te1=méld1§e 72 - 1= Rxdndt -gr(@)éﬁﬁlgslac‘hloro henoxy)-, acctate
1(24),3,5,7(26),9,11,713(25), 20, 22-no aeg)e carbonltrlle 10A ’'sol ution of

2, 4-di chl oro- 5- pyri m di necarbonl tril i 003 nmol) in diglyme (100 m) was
added in one p &y mixge efontgrmediatet2il Ghae .1 H@D]!llTHFlﬁ‘lﬁ)Oalﬂb‘mW@ﬂogf(n@tWWhl S-
benzenani nc 5( 0.p@035.008) Js o cAtabiGh WaBrefehdOofithibptate HQGon Bhal). rﬂa&ehptmcm xture was
stirred and refﬁ gi;gcﬂmfe) fhe %&12&?%%@&?91 de&0 ﬂ?e(}ﬂﬂraﬁé’w%ls e*il%&a?éd}’fl obYXff}?e evapor at ed

under reduced due was puri ca ge filter
(el uent: DCM Ng@ﬂugg/agghﬁolgyd inBIRE 398 mitrRd fregtewith HAepanel @NEEH) édfed and t he
sol vent was evapenated howndée rasgthgweldtesp Bdssterecollddd ané dricdugcldiag 360igrred in
DCM Med i (98/ %}mtetnggdlgtgwl ting precipitate was filtered off and dried,

yi el ding 0. 1806)1% %a 1/% Sﬁw giPa?eugd % he%n%pgl[é? ch§oro 2'3['&6e Elﬁ‘éréa%'- on

of 18- oxa- 2, 4, 8 A5 5==¢conpoura—
3pent aazat et racycl o[ 17. 3. 1. 1- 3, 7- - . 1-PpgrimBlinypeninalpbwmaxyl-, acetate (cster)
1(23), 3, 5, 71025)A Qixduls A3 62i}h1d:Bp 2ilni i@ endd); Desibaiid 71 0012 héh exd- 20 A mixture

of HBTU (0.000 " § at room
terrperatl(”e t?})égﬁ’ﬂongzg %n%ﬁﬁﬁoqﬁl wdéaQatQ&?o 3‘@%’5%551% t}PQ GD (0. 004

mol ) in DVF exltlieé"]dww@%@vaﬁ‘?rﬁltemt% dPel FSiVE was Ry ?‘{m B’Eﬂ“ and the reaction
m xture was st ichoadtographynilgghdesiredipeodydsiimetivins wers celleajod aralt thaisodvent wdie r esi due was
stirred in boi Ie{,@grawa%mlggmme@devat er (5 nTL) The m xture was allowed to

cool wunder irrin it tere of f The
filtrate was evgﬁre UG %‘ﬂ? So[ﬁffgg tcﬁl 29@6?%{?20)( ﬁlexylt)oxl@)r}llenddammo MeOH,

t hen washed wi t“lief@"‘ié e?ffCl Pé(ﬁﬁld?yﬂ]?‘ﬁ’é‘g #oY-1N NaOH. The organic | ayer was
separ at ed, 1dri edsoldtibh dBnteshediafe 24140100115 eno WO 010/ BEHkI SFEN [ ERAGA)056606 104
Sﬁ' ven% was ﬁV%H@Héf(%Q quifl8 i Hiidrd \q@ﬁvagwrédlms%u&%ﬁsﬁan éraétle Cg' umm

chr omat ogr aphy i pr oduc
fractions were é‘gﬁjé% é"%%{gﬁeﬁ?gaé& 8\"?1?’0%@“%({9? g‘#ﬁ?@&““ﬁ?@" fdue was
stirred in boi Irsilge weseflisrrdtoyersgica gﬂéfﬁu@[nh@céﬁ/y@pﬁl%é@ dhaplee *ﬁlt@@r@dctoff and
dri ed, yl e| dl nﬁa&mﬁs?@elg cSi(edodndakhe LORMPOMHS Bvaporatd® kd drin@ssp Gielding DA60 Cof

14- oxa- tégle %g%aazat etracyclo [17.3.1.1-3,7-.1-9, 13- Thent acosa-
1(23), 3 5 72 (i (24),19, 21- nonaene-6-carbonitrile, 18-oxo- Conmpound 20
np. > 260 C 14 oxa- 2, 4, 8, 21, 29-

Example A8

a) Preparation of intermediate 25 i

/\OJ\Q
HNWCI
[

Ethy! 3-aminobcnzoate (0.080 mol) was added to 2,4-dichloropyrimidine (0.066 mol)
in isopropanol (80 ml), DIPEA (0.133 mol) was added. The reaction mixture was
25  stirred and heated in the microwave for 3 hours at 160°C. The cooled reaction mixture

was poured into a flask at room temperature, isopropanol (100 ml) was added, the



pent aazatetracycl o[ 21.3.1.1-3,7-.1-9, 13-] nonacosa-

1(27),3,5,7(29), 9, 11, 13(28), 23, 25- nonaen- 22- one Conpound 21 np. 262 C

14- oxa- 2, 4, SWERW@6144&nt aazat et racycl o[ 20 . 3. 1. 1-3 , 7-. 1rCI/EPBos|0s@ed acosa-
1(26),3,5,7(28),9,11,13(27), 22, 24-nonaéh- 21- one Conpound 22 np. >260 C

18- oxa- 2, 4, 8. 15, 25- pentaazatetracyclo[17.3.1.1- 3 ,7-.1-9, 13-] pentacosa-
1(23),3,5,7(25),9, 11, 13(24), 19, 21- nonacn- 16- one Conpound 23 np. >260 C

2,4, 8,15, 23-pent aazat etrac 1-3,7-
1(21) . 3, 5, 7( 23) , §2Fp0 1 rﬁéj" S?LIT %@trﬂ%lﬂ SERITRIS, E&e ‘iﬁ%sjfa%bz]"% 1‘%1” ifteredbsg ¢
Exanpl e 114 Pr eép?érdalﬁdﬁ &t derppoimy Xiglding4 1 § 210§ nzﬂamng@iﬁ%mmg point

4pent aazat et raeygdef21. 3. 1. 1-3, 7-. 1- 9, 13- ] nonacosa-

(00023 ol ) and B BBATYE. dpell @-’?-8“""'9%6@9% B A I s Lo o

m xture of HBTU (0.0057 mol) in DNl F (200 ) hgoch B‘iﬁcf‘b%‘”‘rberature and then the
reacti on m xt ur eTawashgion of weimhaiate2 SHO.002 mdl) inc@mopap@p atl)iB-emindbezsiol vent was

evaporated and the @Qb@érﬂ&ﬂwé@aﬁﬂ&ﬂﬁ m@al1diic%aehyﬁépr¢ﬁan@@ﬁl\{%q{;l (&{2) (500 nt).

Thi s sol ution was ar at ed,

it ed (MSOn , TRIFEI et Bt R whredand Riadd ngavt%dfm TREOFEE] due was
15purified by re%r%@@BWannxtgmvwewwrﬁ@mérxstaauﬁ @hr omat ogr aphy (St andar d
met hod. WO 20064c%ﬂ1&315/86‘pr3}£a582ﬁ&5¥ &L Bvad Alergl Eflind ki@t BT Ynderl he pr oduct

f r actions were Lglg \%ge%%gl% V\# g‘lﬁné%e\ﬂﬁw m@)%ate%\ﬁg‘ﬁ)ﬂﬁ;cﬁ%c‘ﬁgnc I&‘(‘f’ sa'iterﬁélgh'

di ssolved in wat er he organict layer was separ ted dried
(MyS™), fil 'E(éreRP“szffg 41fdCt he sol vent was evaporat ed. The r esi dual fraction
was crystall i sede)fPrepanagaadfoni t riehamjc achipd-[foHEB-piodipi t ate was filtered off,

washed 5with a sigRlhesgount of @&&hﬁ&h&{yydaﬁ)o@ﬂ}amdfonﬁﬂylfammboy E}Ehshyng 0.085 g

(9 %9 of conpound 4. Conpounds L hat ing to Exanple

14, 21-di oxa- 2, 4, 8,17, 28- pent aaz Itloét4rpzi’“mlcf) ?ngﬁlm@ g]fclyqﬁ,mf -9, 13-]oct acosa-
1(26), 3, 5, 7(28),”90,qs:p,luils(lzgwte@daw%éhééwa%aﬁmv@@ ¥Boc- 1(§onpound 25 np.
>260 C 14, 22- di oeaanddidmbe 1178@911101) was added. 1-Hydroxybenzotriazole (1.88 mmol), N-(3-

pent aazat Et r acyclb(ﬂ{ea%laﬁmgo 1Jop etﬂyic%rﬁoﬁ1llllﬁgﬂ9(ﬁ9(§xfbrlde (1 88 mmol) trleth lamlne
1(27),3,5,7(29), % F‘bkéfg 3. 5-'nponaene- 6-car (()ir} Conpound 26
nip. >260 DC 14, (Q@ d $9 dﬁ hiq?ea?ti?on mlxture was stirred for 48 hours at room

pent aazat et r &CyCEWPAGUS, A preeigitaye was formied i) fhe prrgtivo srixture. The solid was filtered

1(25), 3,5, 7(27) ,&dhﬂ;ecﬂé@@c@uf@&,vaamﬂpwammg4§e @ obbaRihddiaen7, hbltixgrintConmpound 27
np. 260 C 14, 21- a-2,4,8, 18, 28-

pent aazat etracyc 0.3.1.1-3,7-.1- ] oct acosa-

1(26),3,5, 7(28),9 ‘1’3129@2#) 2@“?’4"%%%&% [€ar boni trile, 19-oxo- Conpound 28

pent aazatetr aCyCl o[ 20. 3. 1 1- 3p imiding]afid] Oé:thﬂ(éﬁi@fafnﬂuoroacetlc acid salt
1(26),3,5,7(28), '?o a solu%mrg 2f7 121t’ermed12atAé ﬁ(w g&mmog °DEM (10 ml), a solution of 20% TFA
in DCM was added. The reaction mixture was stirred for 1 hour at room temperature.
20  The solvent was evaporated. toluene was added, the solvent was evaporated, ethanol
was added. the solvent was evaporated. The product was used without further
purification, yielding intermediate 28, isolated as a trifluoroacetic acid salt.
e) Preparation of benzoic acid, 3-[[6-[[3-[[(6-
mtermediate 29 aminohexyl)amino]carbony!]phenyl]amino]-4-

pyrimidinyl]amino]- Lithium charged
To a solution of intermediate 28 (0.69 mmol) in EtOH ( 20 ml), 1 ml water and LiOH
(4.5 mmol) was added. The reaction mixture was stirred for 6.5 hours at 40°C. The
25  solvent was evaporated. The product was used without further purification, yielding
intermediate 29, isolated as Lithium charged.



Compound 29 nap. 262 C Exanple 135 Preparation of2,4,8, 15, 18, 26- conpound
Shexaazatetracyclo [18.3.1.1-3,7-.1-9, 13-] hexacosa- 1

(24), 3, 5, 7( 289 244443 25) 20, 22- nonaeéﬁ 6- car boni tri | e PCTEPIIPSOKF Sy o-
Jolnternediate 13 (0.0009 not) and DI PEA (0.0036 nol) were slowy added over 2
hours to a m xture of HBTU (0.00225 nol) in DV (40 m), then the reaction

m xture was reacted for 1 hour at roomtenperature. After 3 hours, the
reaction mxture was treated with water and the sol vent was evaporated. The
residue was purified by reversed-phase high-performance |iquid chromatography.
The pure fractigagpwape collected and the 15sol vent was evaporated, yielding

0.017 g (14% ggB 06/ 061415PC T/ EP2005/ 056606 106 Exanple B6
Preparati on of%QP% Q#%gwgn%%m§%§ﬂ|tr 00 6Hp pyrrol of 2, %5 conmpound

6s][ 13, 1,5, 7,17, 20] benzoxapent aazacycl e- i2- carboni t J\I %{
8-ch|oro7f|uor0235 | 0, 23,24, 25, 26, 27 37 a>de} iy }ZA hoxy- 27- oxo-,
(27aS)- DI PEA (0.001884 nol) was added to a >0l ut i on |n5t1ermed| ate 20
(0.000157 mol) in DMF dry (qg.s.) and the mxture was Stirred for 10 m nutes,
to give Sol uti @nmixfure ofwvsshw@ﬁm@ﬂ)%%@l aaEerial rasp R 8doadmga 094 Immdlign of HBTU
(0. 000471 mol ) omowlmw)wa&ﬁétﬁmfﬁ])cmdombethma@tummom tkur e was stl rred for 1

hour room t p E’gﬁdl s NaHCC3
sol n. WI th %g%%wﬁ mlﬂ_&ﬁet@%ﬁ%@b (Yl@%noef %s? fter ?‘?i?sr action wth DCM
the conbi ned oraa%ﬁ jred qhagﬁélflgna/@xamdws(éaakfk%é%)mnuaeﬁ Al PP SEHERRIR  was
hi gh- per f or mangg\i/ic @Oﬁhmhﬁ’%@%)fca@ﬂ'ﬁﬁn&ﬂfcf@is)shak@ﬁ ée%f %Q@S’E&QJ ation of
t he organic conFonertlt of o h gnuohl\{ge co3 S .2 ‘F?E thl@ t was
i sol ated by exfr" 88T|86’?P6WL¥%%55\5H 1% %GCSV%Y?L m%s
1H, 7H 12, 8- et haiaot, 6x DOM, iclding-idiemdhediateB0IWhich was used in next reaction step.
benzopentaazac nitrile, Cl

gﬁifgp% 83 b 1emiAlha
21.17- et heno- 15, 11- n|tr|Io 16H pyrrol o[ 2, 1-
r][13,1,5,7, 16, 19] benzoxapent aazacycl odgeosi ‘2 cafbonitr

T o-ﬁgxy 0X0-,

(26aS)- Compound 31 12, 8-net heno-6, 2-nitrilo-7Ti-13 1 16, 19-
benzoxapent aazacycl odocosi ne- 3- carbonitrile /3
Conpound 32 1HImemediaig 3P wpnusshedsyish abdtanop & @@H&ed@teﬁows a¢sied 4,6-
benzoxapent aazdelotopyrimidims (h&-33nadlpantd GAPEA {0103 8 n4)-ix bataie! (50 ml). The
np. 182.7- 184. 0
H 7H 6, 2: 1215 3- 8&%4 wgﬁ%ﬂéwgg@oﬁ g)P @Eﬁf Bx ﬂler{ 3x DCM, 3x MeOH, 3x DCM,

3x MeOH, 3x DCM

[1193-21-1] (0.018 mol) and DIPEA (0.018 mol) in 1-butanol (50 ml). The reaction

mixture was shaken gently for 24 hours at 90°C, under N>, then the resin was filtered

MeOH, 3x DCM, 3x MeOH, 3x DCM, yielding intermediate 31, which was used in
next reaction step.

an
-

evapor at ed. Th@&odibhaiacetdxybeshytnde (B9 punl) was @ddeyfollexed bg edtifimad e
npounds
t hat were pPepaémesivile BEMIPRYePH, BxRAYI, éx HgOH, 3x DCM, 3x McO 3XDCNI3X
21-ehloro-13,1 exahydro-17- nethyl\15fdx - Cbnpound 30
chIoro-7-fIuoro-1,2,3,5,10,23,24,25,26, 0d
23-chlorol, 14, 15,16, 17, 18, 19, 20- oct ahydro- 1 19- net hy1- 17- oxo-
14,15, 16, 17, 18:ch&io Oni2hreOfAAANGR Qor 40 hourSRODOX & O MBENME relBvAX Aner&PmpoOUNd 33
This procedure was repeated: to intermediate 30 was added 4,6-dichloropyrimidine
20  off and washed 3x with MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x



conpound 7benzodi oxat etraazacycl odocosi ne, 23-chl oro- 14, 15, 16, 17, 18, 19-
hexahydr o- 11- met boxy- 15A solution of internediate 24 (0.00014 nol),
1.1'-(azodidﬂpﬁgﬁwp¥ﬁis- pi peridine (0,00021 nol) and t rAQIRPGIOS0IRs phi ne
(0.00021 nol) in THF (10 M) was stirr&l for 2 WO

2006/ 061415PCT/ EP2005/ 056606 107 hours at room tenperature and then the

sol vent was evapor at ed under reduced pressure. The obtai ned residue was
purified by hb%ﬁéﬁ%$f85 g%%dﬁkqgid chromat ography. H#he product fractions were

col | ected and"t"'so'veﬁ'mwasmevaporated, yi el di N of conpound 7. 5
Conmpounds that were prepared according to Example 87 1 , 10- meg hepo- 5H
dibenzo[bdc][l,13,4,6,8,10]dioxatetraazacyc|c%on decine,;” 1 ch]6ro-
17, 18, 19, 20, 21, 22- hexahydr o- 2- net ho gond §.,C o
1H, 7H 2, 6: 12, 8- di met heno- 14H 13, 19, “ , 7 By k

o "o

benzodi oxat et raazacycl ohenei cosi ne,
22- brono- 15, 16, 17, 18-t etrahydro- 11- net hoxy- d%npound 35
111, 711-2,6:12,8-di net. - ; 7. . i cl odocosi ne,
23-br omo- 14, 15 B T 19 WAREL i Buitse o RN ALLIARE G5 P
114, 7H 2, 6: 12, Sihyl Gernephenpaycetated§.048 mol, Fris(dsprylidhneresioapdipalladisp ot r i cosi ne,
24- br ono- 15, 16,(A¥00B8 nb9, @0)-2 peBia(diptienytphdsphipdADKypinaflohgkae 0LOBE mol) and .
5 P T i Ty o sl oo 1o
114, 7111- 2, 6: 137BEH- (Fht feadis mi’ﬁ‘f@i%%"ﬁ%“%?@?é‘?“?‘-s ST unde? A e
benzodi oxat et r ags'zra\(ggsdiltg@é aff heiesil eshed 3 times with hot DMF (at 70°C), 3 times with hot
ig— ?ﬂ gr (2)- é5i]2-6va_ﬂe7 (ak 80°LY, 320ne With DVOTAnaIBYEhicd wlih wakt, Baxes with DpGURd 339

, ,2:8,12-; - ; , A cosi ne,
23-bronD-14,15P%%?%@p?@g&é%hﬁgyéméﬁég@i8?%%%ﬁg%§§ﬁE§%%gG§gﬁ%%gggg%nple B8
Preparation of il NeGy 1‘51,32‘2‘13‘1%é‘%t§§@?i1=e3ttf%)7‘6‘lh(% [ apdp tyues with DEMy Th_ |t rj acont a-
conpound 810 28)gsBiub wi{ B@) ubdel 13c48h 2H07CAidErninraeniecl3R, 23- di one To a sol ution
of i ntermedi at g) BRpdflioARr MDlatetit AciYE- (6] ﬁﬂﬂr}bme@}lﬁﬁ&ﬂ]@m_&g]—ml %I.Owas added.

Thi s sol ution was agdeq dropw sc. d Qur to a solution of
. niermediaté 33 .
(Benzotri azol - %15

urin
?ley3fr|per8WngngH%° H%ﬁﬁ@h\hexafluorophosphate (2.1 mol)
in DVF (100 ni )ntgamedigied tadryeshet wieTHiHe mteamedistod? (3P%ea) reaswddedst i rred thit her
for 30 min at ficoumitydisree &Laie mol) e THB(8/@ah hndvaserey apoTiad redtionlgnir€si due was

di ssol ved in DCM pARSHSUMokR ald0¥e NI e S0 WHS f1RRbd otﬂhaﬁ? w88 M SO4) |
filtered and the, so v§nt was R#Ag%ﬁgoﬁl061415PCT/ P2005.0§g&p§,108 evapor at ed.
The resi due was SOSFEndERFS FTBMSEer St Mtk 82terahd 3 bimee it PAFe  WBSS fil tered of f.
The solid was meatbmpter aid 3 tineed WithdiNSdinen ivith MeOH anfl Baimes wish PDRYL, Bitisesol | d was
filtered of f amGhdndCEUardd tih@s withiDEM, 3Qfmes Witk MEORhnd 8 @ndgwalk DespRUNd 8,
mel ting point ?’é%lige w?s cleaved with TEA/TIS/DCM (25/2/73) for 4 hours, then the resin was

filtered off and shaked for 1 hour with TFA/TIS/DCM (25/2/73).The resin was filtered

off and washed 3 times with DCM. Finally, the combined solvents were blown dry

20 under nitrogen at 50°C, 3 times DCM (5 ml) was added and blown dry under nitrogen
at 50°C, yielding intermediate 33, isolated as a TFA-salt.




Exanpl e B9 Preparation of 18-oxa-2, 4, 6,8, 15- conpound 9pent aazat etracyclo
[17.2.2.1-3 ,7-. 1 -9,13- ]pentacosa-

3,5, 7(25), 9, Y9 24%{06413 19, 21, 22- nonaen- 16-one, trifl uor odEIERRIOFEIEHSsal t A
solution of internmediate 33 in DIVIF (% m ) was added dropwi se to a solution
of HBTU (0.0003 nol) and DI PEA (0.0015 nol) in DMF (10 ml) while stirring The
reaction mxture was stirred for 30 mnutes, the solvent was evaporated at 50C
under 10N2. TheE obtlalAr]gd resi due was purifi ed by col unm chromat ography [ sone
resi dues were f'TT'S‘P_p'UTIerd with a N 140Ac buffer and then Wlbh a TEA-buffer
on a RP-col unmal Brepnsationgbinisumadiaielte purified directly with a TEA-buffer on a
RP-col um]. The product fractions were collected al en 5 sobvVent was
evapor at ed and co-evaporated with CH3CN MeOH, yl\s 0.0 g of conmpound 9,
isolated as a trifluoroacetic acid salt (1:1). npolinds that were prepared
according to Exanple B9 20-oxa-1, 8, 10, __N

hexaazapentacycl o[ 21.2.2.1-3,7-.1-9, 13-W- 15, ri aco, SJ\?(QQ 9,11, 13(29)
, 15,17, 19(28) - nonaen- 22- one Conpound 42 1, 8, 10, 13, 14, 23> o o

hexaazapent acycl o[ 21.2.2.1-3,7-.1-9,13-.1-15,19-]triaconta3, 5, 7(30),9, 11, 13(29
), 15,17,19(28) ‘Iﬁ‘t@x%gﬁfegg \A’%E‘Q/aﬁ;@&mﬁyﬁ)ﬂleﬂ@ tolinf@rmdddiafe2s1 hths ddkted a mixture of

hexaazapent acycl Then nt 5 7(3

0,9, 11, 13(30), £8Y %a%o%ﬁoﬁgoégg %%Tésfr‘t“rdthWBa}%aé’Fﬁ"%é‘i{B‘"ﬁ]ﬂ‘?1313&3 Corrpound 44
1,8,10, 12, 14, 220 00036 mol), (+/-)-2,2'- Bls(dlphenylphosphlno) 1,1'-binaphthalene (0.0018 mol) and
hexaazapent acy@k@lrﬂeargonztelﬁ & 7fmollin Yoldshe (SD-MID, 1hO rh A AGOBBBghDunc29) , 9, 11, 13(28)

, 15,17,19(27 2
bent aazat ot 1oy B[ 165 0n (RROUIS it 1, Rk aEfn e dnfladiidingee
2006/ 061415 PC'FF@WW@“@@@ 88 éotla(ljé wgshsd ?7t1mes w1th hot DMEF (at 70°C), 3 times with hot
(27), 9, 11, 13( 26Vate? lat 3B C2.4-tmans aath DME ade, tinde@ with thatex B-timet with DMIT @ddet i ¢ aci d
salt (1 1) 2, 4infRs Rith FaRENRRZ A DIACHE B alnbSwith Bclr 31nZl'ly, drashed 31iln6e r ac0sa-

5 gofrpg@%‘)w;ﬁéo&m{d%?vm §ih BALARRE W3 WDe Il QL AR B Gr@Ci d salt

14- oxa- 2, 4, 6, 8 rasFup @At digd apder ey Pb}01§. aelding ingpripediate 3. 13- ] hexacosa-

1(24), 3, 5 7(26b)ﬁeda1at&86%benﬁda;a?e2}5nonaen 18- one 12- met Roxy-, rifluoroacetie
acid salt (1:1) a Compound 48 d,N, |I1N ..11, I/N\ AKS: . 2
C2HF302 Conpound 49 \

2,4,6,8,15, 18- hexaazat etracycl o[ 18.3. 1. 1-3, 7--. 199 -] hexaCosa-

1(24),3,5,7(26),9, 11, 13(25), 20, 22- nonaeblg- m@@I/\N%ZH fl uoroacetic

acid salt (1:1) Conpound 50
Intermediate 34 (400 mg) was washed with DCM, to intermediate 34 was added 10 ml
of a solution of Trimethylsilyl trifluoromethanesulfonate / 2,6-lutidine (1M/1,5M) in

A

DCM. The resin was shaked gently for 3 hours at room temperature. The resin was
15 filtered, washed with 3x MeOH, 3x DCM, 3x MeOH, 3x DCM, 3x MeOH, 3x DCM,
3x McOH, 3x DCM 3x MeOH, 3x DCM, yielding intermediate 35, which was used in

next reaction step.

¢) Preparation of N 1%

. . /\

intermediate 36 \ ( @*o
N




2,4,6, 8,15, 18, 21- henaazatetracycl o[ 21. 3. 1. 1- 3, 7-. 1- 9, 13-] nonacosa-

1(27) 3,5,7(29),9, 11, 13(28), 23, 25- nonaen-17-one, 2l-ethyl-1 5-nethyl-,
trifluoroaccVP%RIdisalt (1:3) Conpoupd 51 1, 8, 10, 12, 1 L CTEPHYS/056606

hept aazapentacyclo [22.2.2.1-3 ,7-.1-9, 313-.1- 15, 19--]

hentri aconta3, 5, 7(31), 9, 11, 13(30) 15, 17, 19(29) nonaen- 23-one, 21 -nmethyl -,
trifluoroacetic acid salt (1 3) Cbnpound 52 0 ¢)-jC14 ,..--- HNT...,),; 13111

kr'2 C2HR302 Conmpound
54 2,4,86,8, 15%@1%%@%%?%?%;@5% P%F ?3&3'%{%1 ‘95‘ Qaie 33 gesy ?dﬁe%ltxgugeo"sfé\iz

1(25), 3, 5, 7( 27)(teg: BufoxyragyDdqlcurine (B AXOR mpd. EH%IO-Nl%Meth , Conpound 55 WO
2006/ 061415PCT/tER@O5If0E66@EiG be:Efanpphesiha 00.0RI2mab and BIPEA (0.0018

of (RS)-2,4,6,8 rﬁ'ﬁ hBME m?ﬁl e reaction mixture was shaken 48 hours at room temperature,
10hexaazatetrac

1(24), 3. 5, 7¢26)'% ‘%eﬁ%vﬁ%f 1965% ofEsind sshEhth o TS0 SRCMy B0 ey pr opy1) -
trifluoroaceti O MePH. 3AWL&X|M¢Q%f3X|Dﬁ1\é|3MDéﬁ ax BEM, piclive RO M) was
added dropwi se iitermRdaR|36] wich Wis ukTnéQrL0Q4 swp! ) and DI PEA (0.300 m) in DWF
(10 M) while s on mxture was spPirred for 30 m nutes at
roon1tenperatu#%b&?ﬁqgm{%ngﬁé&gggiévapor € %- 20 Lunda\ N2. The obt ai ned
resi due was purified by colum chromat ography @ rési dues were first
purified with a NHAOAc buffer and then W a TeA byffer on a RP-colum; other
residues were purified directly with a TR~ huffer ¢n g RP-colum]. The
product fractions were collected and then 5ol Wentywaé 10 evaporat ed and
g ofw.cohpound 10, isolated as a
trifluoroacetic acid salt (1:1). Conpounds that wer prepgred according to
Exanple BIO 2,4, 6, 8, 15, 23- hex aazatetracyclo [23 RS)

.3.1.1-3,7-.1- gptiﬁae}liaeﬂﬁr\z\iaaw@ah’p@with THEF, intermediate 36 was added lithiumhydxoxide

%( 29% g i57( 31)(% 804bTncly36 30, (Qélil)?a?ld %@a@nﬁ) Trfhe %thghmlmgﬁm t‘ér748

ex 0 sa-

(27), 3, 5, 7(29) h@uri%a@a(tl qﬁfg%e&érgsubggsz IJ'ltereél ogfl aﬂlwﬁ%led 31't1més V&Oh Wa(t%era'f? TRes

2,4.6,8, 15, 18- hahddeQiL éttma?éwha{dteaa@ 3gimes ity DMF, 3 tlglewtmé%@é@éunes

1(24) 3, 5, 7( 26)wih, IMF, B3 {25 J;itR 0122+ andr3aiee witd DU, Qi tiiee with 840H and 3

(di met hyl am no)tilﬂ‘}éE %;]th DCM, 3 times with MeOH and 3 times with DCM, The resin was cleaved
with TFA/TIS/DCM (25/2/73) for 4 hours, then the resin was filtered off and shaked
15 for 1 hour with TFA/TIS/DCM (25/2/73).The resin was filtered off and washed 3 times
with DCM. Finally, the combined solvents were blown dry under nitrogen at 50°C, 3

times DCM (5 ml) was added and blown dry under nitrogen at 50°C, yielding
intermediate 37 (RS), isolated as a TFA-salt.

20  Example All
a) Preparation of phenol, 5-[(6-chloro-4-pyrimidinyl)amino]-2-methoxy-

intermediates 38 and 39 Free base: intermediate 38
HCI: intermediate 39
A solution of 4,6-dichloropyrimidine (0.1 mol), 5-amino-2-methoxyphenol (0.1 mol)

and DIPEA (0.2 mol) in 2-propanol (200 ml) was heated in a microwave oven (divided
in 5 portions) for 30 minutes at 130°C. Then the solvent was evaporated and the
obtained residue was stirred in acetonitrile. The resulting precipitate was filtered off,
25  washed with acetonitrile/DIPE and dried (vac.) at 60°C, yielding 15.01 g (60%) of
intermediate 38. If desired, thec compound can be converted to the HCl salt by stirring



Compound 59 N ifN--PcH 11141,1H NN i. c2H F302 Conpound 60 WO

2006/ 061415PCT/ EP2005/ 056606 111 HN------- ""iU Conmpound 61 j, o JHH
N Ne" . .. N . VORpsHe141s PCT/EP2005/056606

2,4,6,8,15,18-hexaazatetracyc|0[18.3.1?ﬁ-3,7-.1-9,13-]hexacosa-
1(24),3,5,7(26),9, 11, 13(25), 20, 22- nonaene- 14, 17-di one, 1612-
(met hyl t hi o) et hyl | - Conpound 62 2,4, 6,8, 15, 18- hexaazatetracyc

124y 3.5, 7250 PR VIR 0 R SR
trifluoroaceti dt&edia€zPt (1:1) Conpound 63
2,4,6,8, 15, 18- e Reazaioerof dtyndditd 80 3. berdzenithafiel B-[64Biedacwsa-
g—( 2f4|) , 3,5, 7( 26) . 9, 121-! 13|( t25) , 20! 22- non%%%X%;ﬂmeﬂy?)‘afﬂn@ﬂ@-pyr%ﬁiﬂ&yr]arﬁiﬁ&i[ oxyet hyl) -
2 1, 6.5, 15, 16, RRAADSS BFPEYBEDY TRUR L HC:w) and Sgmingbistatymelfanol (005
1(24), 3, 5, 7( 26)mdd), it p-brRn¢1ZE) mh Wapequalbhdeds ovar 2 Picgiwgrereactign yepsels and
H mi dazol - 4-syl medhhtyaklion mixkird Whidie@tad B3t BEmaieslatsiabtc. Eitral)- Conmpound 65 Jo NH 110
ITNm ty N..." amh%%&’ﬁ%%ﬁw&%@ MS ﬁl@l)\wa&ﬂ%ﬁ a&igd to each vessel and the resulting

mixtures were heated for another 20 minutes at 130°C. 2-propanol and 6 N HCI/2-

propanol was added to the combined mixtures, after which they were stirred overnight.

The formed precipitate was collected and purified by reversed-phase high-performance

10 liquid chromatography (NHsOAc buffer). After evaporation of the organic component

of the eluent, a white precipitation was obtained, filtered off and dried in the oven,

yielding 9.2444 g (55 %) of intermediate 40, melting point 232.0-232.1 °C.

¢) Preparation of  carbamic acid, [2-[5-[[6-[[3-(hydroxymethy])phenyl]amino]-4-

intermediate 41 pyrimidinyl]amino]-2-methoxyphenoxy]ethyl]-, 1,1-dimethylethyl
ester
A suspension of intermediate 40 (0.0075 mol) and cesium carbonate (0.0375 mol) in
DMF (50 ml) was stirred for 1 hour at room temperature. Then (2-bromoethyl)-

15 carbamic acid, 1,1-dimethylethyl ester (0.0090 mol) was added and the reaction
mixture was stirred overnight. Extra (2-bromoethyl)-carbamic acid, 1,1-dimethylethyl
ester (0.14 g) was added and the resulting mixture was stirred at 50°C. After 9 hours,
the solvent was evaporated and DCM and water were added. The mixture was extracted
2 times with DCM and the combined organic layers were dried (anhydrous K,COj3).

20 The product was purified over a pad of silica gel (eluent: DCM/EtOAc 60/40 to 0/100).
The product fractions were collected and the solvent was evaporated. The obtained
residue was triturated with DIPE and after filtration the desired product was dried
(vac.) at 60°C, yielding 2.92 g (81 %) of intermediate 41.

d) Preparation_of glycine, N-[[3-[[6-[[3-[2-[[(1,1-
intermediate 42 dimethylethoxy)carbonyl]amino]ethoxy]-4-

methoxyphenyllamino]-4-pyrimidinyi}amino]phenyljmethyl]-N-
methyl-, methyl ester
A suspension of intermediate 41 (0.0020 mol) and sodium iodidc (0.0020 mol) in dry
25 acetonitrile (50ml) was stirred at room temperature, then methanesulfony] chloride
(0.0024 mol) and DIPEA (0.060 mol) were added dropwise. After 15 minutes sarcosine
methyl ester hydrochloride (0.0030 mol) was added. The reaction mixture was stirred
for 16 hours at 65°C and, upon cooling to room temperature, PS-N=C=0 (Aldrich, cat.



01 EN 2 C2HF302 RRS), (S)1 Conpound 67 ) 0.1 NHT, iYHIt \ T)r'rN N
. NC2HF302 RAMB) %\léc_orrpound 68 WD 2006/ 061415PCT/ EP2005/ 056606 112 0 H 4.

si /N NFI N O*WPHUONES 7111 0 C2HF302 [(B), (S)] Conpound PEFEB2QSRFOE) . k. HN O
HNI Th"NH NN O C2302 KA), (S)] Conpound HocrrN' /4".. .ON (3

473685) (0.0030 mol) was added together with DCM (q.s.) and acetonitrile (g.s.). The
mixture was shaken for 24 hours and then the resin was filtered off and washed with
DCM, with MeOH, with DCM, with MeOH and with DCM again. The solvent was
evaporated and the obtained residue was used as such in the next reaction step, yiclding

5  mtermediate 42 .
Intermediate that was prepared according to Example Alld
O

.o HL,\
JrT O
-~ c

~A Ly

H intermediate 94

¢) Preparation of glycine, N-[[3-[[6-[[3-[2-[[(1,1-
imtermediate 43 dimethylethoxy)carbonyl]amino]ethoxy]-4-

methoxyphenyl]amino]-4-pyrimidinylJamino]phenyl]methyl]-N-
methyl-
Lithium hydroxide monohydrate (0.010 mol) was added to a solution of intermediate
42 (0.002 mol) in EtOH/water (8/2) (50 ml) and the reaction mixture was stirred
overnight at 65°C. Extra lithium hydroxide monohydrate (0.010 mol) was added, then
10 the mixture was stirred for 4 hours at 65°C and the solvent was evaporated to dryness,
yielding intermediate 43, used as such in the next reaction step.

Intermediate that was prepared according to Example Alle
o]

It é

H H intermediate 95

) Preparation of glycine, N-[[3-[[6-[[3-(2-aminoethoxy)-4-

intermediate 44 methoxyphenyl]amino]-4-pyrimidinyl]amino]phenyl]methyl]-N-
methyl- trifluoroacetic acid salt
A solution of intermediate 43 (0.002 mol) in TFA/DCM/TIS (49/49/2) (50 ml) was
stirred for 1 hour at room temperature and then the solvent was evaporated, yielding
15 intermediate 44, isolated as a trifluoroacetic acid salt, used as such in the next reaction

step.

Intermediate that was prepared according to Example A11f




, _ CQHF302 [(H),(S)] Compound 71 n 01/ NHN HNH -nr NN O C2HF302 RA), (9)]

Conmpound 72 L' AIN IIN Incni{ff N-...! NO C2HF302 [(3) (P(ix]@ ound 73 H
LConpound NNVO 200600614153 copHFE302 RAVS) | {4 H\i . P2005/056606
2006/ 061415PCT/ EP2005/ 056606 113 o L-. %" ----"N" 40 00

= BUN

H B . 2 C,HF30,; intermediate 96

LExample Al12
a) Preparation of  L-leucine, N-[(4-chloro-2-nitrophenyl)acetyl]-, 1,1-dimethylethyl

intermediate 43 ester
A mixture of 4-chloro-2-nitro- benzeneacetic acid (0.0134 mol), L-leucine, 1,1-

5  dimethylethyl ester, hydrochloride (0.0161 mol), triethylamine (0.0161 mol), EDC
(0.0161 mol) and 1-hydroxy-1H-benzotriazole (0.0161 mol) in DCM/THF (60ml) was
stirred at room temperature overnight, water was added then the mixture was extracted
with DCM. The organic layer was separated, dried (MgSQ,), filtered, and the solvent
was evaporated till dryness. The residue (6.5g) was crystallized from EtOAc/DIPE. The

10  precipitate was filtered, washed with DIPE and air dried, yielding 3.2g (63%) of
intermediate 45.
b) Preparation of  L-leucine, N-[(2-amino-4-chlorophenyl)acetyl]-, 1,1-

intermediate 46 dimethylethyl ester
A mixture of intermediate 45 (0.0072 mol) and Pt/C 5% (0.28g) in thiophene solution
10% in BtOH (1.4ml) and THF (100ml) was hydrogenated at 50°C for 72 hours under a
3 bar pressure, then filtered over celite. The filtrate was evaporated. The residue (3.4g)

15 was purified by column chromatography over silica gel (eluent: DCM/MeOH 100/0 to
98/2; 15-40um). The pure fractions were collected and the solvent was evaporated,
yielding 2g (77%) of intermediate 46 (L).
¢) Preparation of L-leucine, N-[[4-chloro-2-[(6-iodo-4-
intermediate 47 pyrimidinyl)amino]phenyl]acetyl]-, 1,1-dimethylethyl ester
A mixture of intermediate 46 (L) (0.0028 mol), 4,6-diiodo- pyrimidine (0.0056 mol)
and DIPEA (0.0056 mol) in NMP (20ml) was heated in a microwaves (P=100W) at

20  170°C for 45 minutes, then cooled to room temperature, poured out into water and
extracted with EtOAc/diethyl ecther. The organic layer was washed with saturated NaCl,

dried (MgS0s), filtered, and the solvent was evaporated till dryness. The residue (4g)

was purified by column chromatography over silica gel (eluent: DCM/MeOH 100/0 to
98/2; 15-40um). The pure fractions were collected and the solvent was evaporated,
25  yielding intermediate 47 (L).
d) Preparation of L-leucine, N-[[4-chloro-2-[[6-[[3-[3-[[(1,1-
intermediate 48 dimethylethoxy)carbonyl]amino|propoxy]-4-
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methoxyphenyl]amino]-4-pyrimidinyl]Jamino]phenyl]acetyl]-,
1,1-dimethylethyl ester
A mixture of intermediate 47 (1) (0.0017 mol), intermediate 15 (0.0021 mol) and
HCI1/2-propanol 5N (6 drops) in t-butanol (20ml) was stirred and refluxed for 18 hours,
then cooled to room temperature, poured out into water and extracted with DCM. The
organic layer was washed with potassium carbonate 10%, dried (MgSO,), filtered, and
5  the solvent was evaporated till dryness. The residuce (1.46g) was purified by column
chromatography over silica gel (eluent: DCM/MeOH/NH,4OH 100/0/0 to 97/3/0.1; 15-
40um). The pure fractions were collected and the solvent was evaporated, yielding
0.54g (41%) of intermediate 48 (L).
¢) Preparation of L-leucine, N-[[2-[[6-[[3-(3-aminopropoxy)-4-

intermediate 49 methoxyphenyl]amino]-4-pyrimidinylJamino]-4-
chlorophenyl]acetyl]- trifluoroacetic acid salt
A muxture of intermediate 48 (L) (0.0007 mol) in TFA (2ml) and DCM (10ml) was
10 stirred at room temperature for 18 hours. The solvent was evaporated till dryness,
yielding intermediate 49, isolated as a trifluoroacetic acid salt. This product was used

directly in the next reaction step.

Example Al3
a) Preparation of carbamic acid, (5-chloro-2-hydroxyphenyl)-, 1,1-dimethylethyl

intermediate 50 ester

15 A solution of di-fert-butyl dicarbonate ester (0.0696 mol) in THF (50ml) was added at
0°C to a solution of 2-amino-4-chlorophenol (0.0697 mol) in THF (100ml). The
mixture was stirred at room temperature for 1 hour, then left at room temperature for 48
hours and evaporated in vacuo. The residue was purified by column chromatography
over silica gel (eluent: DCM 100). The pure fractions were collected and the solvent

20  was evaporated., yielding 13.6g (80%) of intermediate 50.

b) Preparation of  carbamic acid, [2-(2-bromoethoxy)-5-chlorophenyl]-, 1,1-

intermediate 51 dimethylethyl ester
A mixture of intermediate 50 (0.0615 mol), 1,2-dibromoethane (0.0313 mol) and
cesium carbonate (0.0615 mol) in DMF (150ml) was stirred at room temperature for 48
hours, then poured out into water and extracted three times with diethyl ether and brine.
The organic layer was separated, dried (MgSOy), filtered, and the solvent was

25  cvaporated in vacuo, yielding intermediate 51. This product was used directly in the
next reaction step.

¢) Preparation of carbamic acid, [5-chloro-2-[2-[(3-

intermediate 52 hydroxypropyl)amino]ethoxy|phenyl]-, 1,1-dimethylethyl ester
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A mixture of intermediate 51 (0.0615 mol) and 3-amino-|-propanol (0. 612 mol) in
EtOH (300ml) was stirred and refluxed for 48 hours, then condensed in vacuo, poured
out into water and extracted three times with DCM. The organic phase was separated,
washed with brine, dried (MgSOs), filtered, and the solvent was evaporated in vacuo.
5  The residue was purified by column chromatography over silica gel (eluent:

DCM/MeOH/NH4OH 95/5/0.5). The pure fractions were collected and the solvent was
evaporated, yielding 6.4g (30%) of intermediate 52.

d) Preparation of carbamic acid, [2-[4-chloro-2-[[(1,1-

intermediate 53 dimethylethoxy)carbonyl]amino]phenoxyJethyl](3-

hydroxypropyl)-, phenylmethyl ester
A solution of benzyl chloroformate (0.022 mol) in DCM (10ml) was added at 0°C to a
mixture of intermediate 52 (0.0183 mol) and triethylamine (0.0226 mol) in DCM
10 (200ml). The mixture was stirred at room temperature overnight and was poured out
into water. NaHCO; (50 ml) was added. The organic layer was separated, dried
(MgSOQy), filtered, and the solvent was evaporated in vacuo. The residue was purified
by column chromatography over silica gel (eluent: DCM/MeOH 100/0 to 98/2). The
pure fractions were collected and the solvent was evaporated, yielding 8.2g (94%) of
15  intermediate 53.

e) Preparation of acetic acid, trifluoro-, 3-[[2-(2-amino-4-
intermediate 54 chlorophenoxy)ethyl][(phenylmethoxy)carbonyl]aminopropyl
ester

TFA (15ml) was added at 0°C to a stirring mixture of intermediate 53 (0.0173 mol) in
DCM (100ml) and the resulting reaction mixture was stirred for 16 hours at room
temperature, then evaporated in vacuo, yielding 8.2g (99%) of intermediate 54. This
product was used directly in the next reaction step.
).Preparation of carbamic acid, [2-[4-chloro-2-[[6-[(3-hydroxy-4-
intermediate 55 methoxyphenyl)amino]-4-pyrimidinyl]amino]phenoxy]ethyl](3-
hydroxypropyl)-, phenylmethyl ester
20 A mixture of intermediate 38 (0.019 mol), intermediate 54 (0.017 mol) and HCI/2-
propanol (20 drops, SM) in 2-methyl-2-pentanol (25ml) was stirred and refluxed for 20
hours, then evaporated in vacuo. The residue was dissolved in DCM. TFA was added.
The mixture was stirred overnight. TFA was added. The mixture was stirred at room
temperature for 3 days, then evaporated in vacuo. The residue was dissolved in EtOH.
25  Potassium hydroxide (30 ml, 2M solution) was added. The mixture was stirred and
refluxed, then evaporated in vacuo. HCl 3N was added to neutralize the mixture then
water (200 ml) was added. The mixture was extracted three times with DCM. The

organic layer was separated, dried (MgSO,), filtered, and the solvent was evaporated.
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Exanpl e B11 N %?nZeLleétﬁyl apy (&Y)MNan@DIQBMqu%%n 2-propanol (60 ml) was

reacted overnight at 90°C and then the solvent was evaporated. The residue was treated

oo

with IN HCI and washed 3 times and then the organic solvent was evaporated. The
obtained product was dissolved in DCM and washed 3 times with 1N HCI. The organic

20  layer was separated, dried (MgSO4) and the solvent was cvaporated, yielding 5.61 g of
intermediate 57.

Example Al5
a) Preparation of carbamic acid, [2-[[(4-methoxy-3-
intermediate 58, nitrophenyl)methyl]lamino]ethyl]-, 1,1-dimethylcthyl ester

A mixture of 4-methoxy-3-nitro- benzaldehyde (0.00625 mol) and (2-aminoethyl)-

25  carbamic acid, 1,1-dimethylethyl ester (0.00625 mol) in MeOH (30 ml) was reacted for
2 hours at room temperature, then sodium tetrahydroborate (0.0069 mol) was added
and the reaction mixture was stirred overnight. Water was added and the resulting
mixture was extracted 3 times with toluene. The organic layer was separated, dried
(MgSOy4) and the solvent was evaporated, yielding intermediate 58.

b) Preparation of carbamic acid, [2-[[(3-amino-4-
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intermediate 60 dimethylethoxy)carbonyl]Jamino]ethyl]Jamino]methyl]-2-

methoxyphenyl]amino]-4-pyrimidinyl]Jamino]-, 1,1-dimethylethyl
ester
A mixture of intermediate 59 (0.00305 mol), intermediate 57 (0.00254 mol), 2-methyl-
2-propanol, sodium salt (0.00305 mol), tris(dibenzylideneacetone)dipalladium(0)
(0.00013 mol) and BINAP (0.00026 mol) in toluene (40 ml) was rcacted overnight at
90°C, then the solvent was evaporated and the residue was purified by reversed-phase
10 high-performance liquid chromatography. The desired product fraction was collected
and extracted, yielding 0.122 g of intermediate 60.
d) Preparation of benzoic acid, 3-[[6-[[5-[[[2-[[(1,1-

intermediate 61 dimethylethoxy)carbonyl]amino]ethyl][(9H-fluoren-9-
ylmethoxy)carbonyl]amino]methyl]-2-methoxyphenylJamino]-4-
pyrimidinyl]amino]-, 1,1-dimethylethyl ester
A mixture of intermediate 60 (0.00021 mol) and 1-[[(9H-fluoren-9-
ylmethoxy)carbonyl]oxyl- 2,5-pyrrolidinedione (0.00024 mol) in DCM (10 ml) was
reacted for 3 hours at room temperature and then the reaction mixture was treated with
15 anag. NaHCOs soln. The organic layer was separated, dried (MgSO,) and the solvent

was evaporated, yielding 0.169 g of intermediate 61, used as such in the next reaction

step).
e) Preparation of benzoic acid, 3-[[6-[[5-[[(2-aminoethy])[ (9H-fluoren-9-
intermediate 62 ylmethoxy)carbonyl]amino|methyl]-2-methoxyphenyl]amino]-4-

pyrimidinyl]amino]-
A mixture of intermediate 61 (0.00021 mol) in TFA (50% in DCM) (5 ml) was reacted
for 5 hours at room temperature and then the solvent was evaporated, yielding

20  intermediate 62.

Example Al6
a) Preparation of phenylalanine, N-{[3-[[6-[[3-[2-[[(1,1-

intermediate 63 dimethylethoxy)carbonyl]amino Jethoxy]-4-

methoxyphenyl]amino]-4-pyrimidinyl]amino |phenyl]methyl]-

b
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Example Al8
a) Preparation of 1-pentanol, 5-[[(4-chloro-5-fluoro-2-nitrophenyl)methyl]amino]-

intermediate 66

A mixture of 4-chloro-5-fluoro-2-nitrobenzaldehyde (0.0295 mol) and 5-amino-1-

pentanol (0.0295 mol) in MeOH (100ml) was stirred at room temperature for 18 hours.

NaBH;CN (3ml) and acetic acid (100ml) were added. The mixture was stirred at room
30  temperature overnight, then quenched with water, poured out into saturated NaHCO;

and extracted with DCM. The organic layer was separated, dried (MgSQ.), filtered, and
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2006/ 061415PCT/iER2GBIE86606 120 (phenyl net hyI) DI PEA (0. 0050 m)l) was added

m xture was sti.fre % """ %an thq]uBB ﬁ s added dr opwi se to a
di t
sol ution of HB'IUESC% 8 nol ) ¥ a%? and after 1 hour the sol vent
was evapor at ed.A Besgre QEP@FHCQHH 666? 3%4&1%{; hBlostraripiding (RS anodfddt he reacti on
DIPEA (0.0096 mol) in NMP (25ml) was st1rred at 170°C for 1 hour, then cooled to
room temperature, poured out into water and extracted three times with diethyl ether.

20 The organic layer was separated, dried (MgSOs,), filtered, and the solvent was
evaporated till dryness. The residue was purified by column chromatography over silica
gel (eluent: DCM/MeOH/NH,OH 98/2/1; 15-40um). The pure fractions were collected
and the solvent was cvaporated, yielding 1.3g (77%) of intermediate 69.

e) Preparation of phenol, 5-[[6-[[5-chloro-4-fluoro-2-[[(5-
intermediate 70 hydroxypentylymethylamino]methyl]phenyl]amino]-4-

pyrimidinylJamino]-2-(2-methoxyethoxy)-
A mixture of intermediate 69 (0.0033 mol), intermediate 65 (0.0039 mol) and HCI/2-
25 propanol 5N (3 drops) in t-butanol (25ml) was refluxed for 16 hours, then evaporated
till dryness. The residue was dissolved in 2-methyl-2-pentanol (15ml). The mixture was
stirred and refluxed overnight, then cooled to room temperature, poured out into
saturated NaHCO; and extracted with DCM. The organic layer was separated, dried



5m xture was shaken. The organic | ayer was separated and the aqueous | ayer was
extracted 2 tines with DCM The organic | ayers were conbi ned, dried (anhydrous
pot assi um caMPAY¥)415fi | tered of f and the sol vent was eRGEER8iS@86600 dryness.
The obtai ned residue was purified by ré&¥ersed-phase hi gh-perfornmance |iquid
chromat ogr aphy (N1-140Ac). The product fractions were collected and the

sol vent was 10evaporated. The residue (0.0491 g - 19 %9 was dissolved in

MeOH DCM ( 10/ 90),, the resul ting m xtur filtered the Extrel ut and
t he sol vent wasz’\@%;; g?‘&?@%,“@ﬁ‘gf‘meﬁl Mook ises .eél\,%?]i%}ée“o?ﬁec% 6’&239§5".’35Exarrpl e
B16 Prepar at i osrytidlzed from IBCHMeh & 6). e pacipitate WasAilteged offgng duindd

16benzoxapent aagaiding loade 3%)) BLinteddedidid T 0- 22- f | uor o-

1, 14,15, 16, 17, 18, 19, 20- oct ahydr o- 11 - ( 2- net hoxyet hoxy) - 19- net hyl - 15A
solution of 1,1P-(azodiearbonyl)bis- piperidine (0.0013 nol) in THF (3nml) and
a solution of tgidisieAro phosphine (0.0013 nol) in THF (3nl) were added

dr opwi se si nmul t%g;; sky, 40 a solution of i nt? icate 70 (0.0008 nol) in

THF/ DMF 80/ 20 (= )..OVer a period of 30 ninutes| The mxture was stirred at
room t enper at ur Begpedais He week-end, then poufe¢fout into potassi um carbonate
10% and extracted wi th 20Et OAc. : aniXc | ayer _was _separated, dried
(MgSHM), filtered, and the solve eV apu ate I Nﬁp}pess. The crude oil
(1.99) was crystallized fromaeetonitril®&\ The p A pi tlal/eN filtered off
and dried. The residue (0.46g) was purifi e/él’ by col umm chro ogfaphy over
silica gel (eluent: DCM 100 then DCM MeOH98/2; 15-40pm). The pure fractions
were collected and the solvent was evaporated. The residue (0.23g, 2552% was

cr y|82I alli z eg 9f7 rmmﬁé;&e&@?i Wdsipkdared Beexidt @felsithé Ab@eMBSntbricligt8d cﬂfy}‘asagfiodr i ed,

yi el ding O. g 0 n e | Cor, :

Preparation of 35,t ,1%%2?5?.}?-?{:[%%8@?{? 4@?&%&919 alplﬁlllen[%ﬂ%qg gt:O 6%%r{ge<ﬁn

17pent aazapent ad@§&MEEL®. 2. 2. 2- 14, 17-.1-2, 6--. 1-8, 12- 1 nonacosa-

2,4,6(29), 8, 10, Ha8ntidilef23, 24-t i onaen- 18-one, trifluoroacgtic acid salt WO

2006/ 061415PCDERRARN: 58606 121 A sol ution of int ' 3 in DMF (20 ml)
""""""""""""" and DI PEA (0.300 m) in

DVF (10 m) while stirring. The reaction m xtjurg was stirred for 30 m nutes,

t he sol vent was evaporated at 50C under N2, obt ai ned residue was purified

by col umm chronmat ography [sone residues re Srfirst purified with a NH40Ae

buf fer and then with a TFA—bufferR.n "B rN/r\e[sidues were purified

directly with a TEA-buffer on a R*™colu The uctuﬁr@ct bons were

coll ected and then the sol vent was evaporaped and’co-eva orife ith

acetonitrile/ MeOH, yielding 0.014 g of corfpound 17, isol ated as' a

tri fEL uor ?acgdliYCIn&ﬁhaﬁa‘s%twa(sluaaﬁed“mdioxanemmuﬁandtéﬁatMMg)pwwﬂ&m according

to Exanpl e

mixture of [4-(2-methoxycarbonylethyl)phenyl]boronic acid (0.0018 mol),

tris(dibenzylideneacetone)dipalladium(D) (0.000036 mol), 1,3-Bis(2,4,6-

trimethylphenyl)-4,5-dihydroimidazolium chloride (0.000036 mol) and cesium

carbonate (0.0036 mol) in dioxane (10 ml). The reaction was brought under nitrogen.

15  The reaction mixture was shaken for 18 hours at 90°C, under N,, then the resin was
filtered off hot and washed 3 times with hot DMF (at 70°C), 3 times with hot water (at
50°C), 3 times with DMF and 3 times with water, 3 times with DMF and 3 times with
DCM. Finally, washed 3 times with MeOH and 3 times with DCM, 3 times with
MeOH and 3 times with DCM, yielding intermediate 72, which was used in next

20  reaction step.

¢) Preparation of benzenepropanoic acid, 4-[6-[[3-(1-

intermediate 73 piperazinylmethyl)phenyl]amino]-4-pyrimidinyl]-



1, 8,10, 12, 22-

pent aazapent acycl ogéo_. 2.2.1-3,7-.1-9,13-.1-14, 18-]1 nonacosa3, 5, 7(29), 9, 11, 13(28
), 14, 16, 18( VP28 21- one, trifluorogacetic acid salt RCI/EPROSERASound 110
Exanpl e B18 Preparation of conpound 114 11 NN .C2HF302 (1:1) DI PEA (0. 000750
nol) was added to m xture internediate 79 (0.000250 nol) in 10 m of DMF. This
m xture was added dropwi se to a solution of HBTU (0.000750 nol) in 15DVF (20
m ) over a 2-hqur riad. The.reacti m Xt ur sti.nr fo O.m nutes. The
sol vent was evg tS?Igeﬁlg{&??@faf wash rer‘gwglélgﬁgﬁf 3H¥W8£?t%2fﬁﬁsead\(}\eé1§%ﬁﬁ?’h(ﬁ@‘ by HPLC.
The product frd -Q@A@ngolmrTélegmw@ﬂevateaﬁdnlﬂ-ﬁée Foftion Hixtwa svaethaborfat €d, yi el di ng
conmpound 111. 2Qukx@3vpt,ehdBkR refdi epofilaiddoff 0 wadspdtincs willPwatetytimes

ne oL CT A SO St L ) 1 o

tion of
(0.300 m) i°n D QRMB 3fmyes 3 }E?nﬂétt}“?efs Mg DOt 3fenesih MO andBoom
tenperature, thiencswoith &M, daimeevaipdie@Hedd 3 Tines witlt BEMetha resn daeclesnal purified by
rever sed- phase i airAPEsfuNTesees 3) kaUinduG Qhdathe e RRBgIReddp g kfisst 5 purified

wi th a NH40Ac huffer and th a TFA- buffer on -colum]. The
product fracti g?fsl %%@%ﬂg‘%gﬁ/‘gﬁﬁgﬁﬁﬁﬁmf e %agi%\llt%rﬁé O\Aénscp‘@fg‘fﬁl?roté{{leéd

(GeneVac), vyi elvdihdN. Bsallygthe Loralngssalyants were biows dpl wndgxgrogmt dp8¥@Bi on of
conpound 113 | kimes DEOOL REAV{sQd@l andrBibyn wasmad dr@dgdnait 80°60)idldingn of i nt er nedi at e

95 (0.0025 nol )i 3 Aand this solution was added dropwise to a
m xture of HBT{Tt%rgl.e%gg %?{e ?%%D?VF dry (20 nmL). The resulting m xture was

stirred for 30 mnutes at roomtenperature and the solvent was evaporated. The
residue was purdfigda by reversed phase HPLC (NH40Ac buffer), yielding 0.014 g
of conpound 11

N

) xanpl e B2 HO
a) Preparation rc;erterme 1ate 74 H
O Cl
| N
51NJ\%N£\ ]
H H

N

Intermediate 39 (0.027 mol) and 5-amino-2-chloro- benzenemethanol (0.032 mol) were
15  dissolved in DMF (60 ml). The reaction solution was stirred and heated at 140°C for 5
hours, yielding intermediate 74, (mixture used in next reaction step, without further
work-up/purification).
H
b) Preparation of intermediate 75 N0
JIr .

/0\©\ 'T Ay Cl

To intermediate 74 (crude reaction mixture containing max. 0.027 mol of intermediate)

was added DMF (200 ml) and Cesium carbonate (0.162 mol). The resulting suspension
20  was stirred for one hour at room temperature. Then (2-bromoethyl)-carbamic acid, 1,1-
dimethylethyl ester (0.054 mol) was added and the reaction mixture was stirred for 24
hours at room temperature. The mixture was filtered through a fritted funnel. The
filtrate's solvent was evaporated on the Rotavap. The residue (dark oil) was purified by
column chromatography. The product fractions were collected and the solvent was

25  evaporated, yielding 6.73 g (48%) of intermediate 75.



Preparation of conpound 114 . C211F302 (1:1) A solution of internediate 93
(crude) in DMF (20 ml) was added dropwi se to a solution ofl|BTU (0.00040 nol)
and DI PEA (0V83 6(915‘)4131 n DMF (10 m) and_ after stirring fRSA/ERBOAI06es at room
tenperature, the solvent was evaporate&“ The obt ai ned resi due was 20 purified
by reversed-phase high-performance |iquid colum chromat ography using an
eluent with an NH40Ac buffer on preplines. The product fractions were
collected and t s evapor at ed. The%pe5|dues were desalted then
by reversed- phagﬁ%ﬁggen%?m%%ﬂ&h A buffer. The duct fractions were

coll ected and the sol vent was evaporated (CGcne , yielding 0.008 g of
conpound 114. WO 2006/061415PCT/EP2005/056606 3 Exanple B22 Preparation
of conmpound 115 .C2HF302 (1:1) A soluti \i ermedi ate 107 (crude) in DW

(20 nl) was added dropwi se to a solutjo f U (0.00040 nol) and DI PEA
(0.300 M) in DM (10 M) and after stq ) |ng for 30 m nutes at room
tenperature, the solvent was evaporated und N2 5fl ow at 70C. The obtai ned
residue was purified by reversed-phase hi ormance |iquid colum

chr omat ogr aphy h an 1\ THAOAc. buf f s. The
product fractid ?nﬁg?@gégi@ﬁg%gﬂm;W3”Pﬂ§Wkgﬂba ?5 Wﬁ5aﬁé(@@§%éFa ed. The
resi dues were dedatetopidile (381% by Mahpapsybenypplderale IRP022Brmel) wed dddedsenddlicng a TEA
buffer. The presukihg ﬁdrﬁd‘gkmaaﬁ@sombﬁw@@tmfoedo et Beldf MeRbedi@sS76eVapor at ed

(CGenevac), yiel Preparation of
conpound 116 (859%1‘#:3%8 I%th?acgé jb E%?I%n g?wﬁ'ltn;ﬁrcgrrég) ate 108 (crude) in
DVF (20 m) maé-@@&%ﬁ“@ﬁ pigaedisty a aultlchannel purR)® to a sol ution of
HBTU (0. 00040 nmop and DI PEA (0. 300 ni (yh}p 15(10 m) aEE%after stirring for
10 minutes at roomtenperature, the solveiQt was evapora ed Thc obt ai ned
residue was purified by reversed-phase high-per§forman i quid col um

chromat ography [first purified with a N|-14qﬂs buf eF[i?? preplines) and then
desalted with a TFA-buffer on a RP-col um préﬁTlne . The product
fractions were col | ected and then the solv nt was va or at ed, éleldlng 0.009 ¢

of conpound?118:MmeianinehEreBigasbErERsED (@g%@ﬁ%fﬁ? DHﬁ%ﬁ@W

mol) were added to intermediate 76 (£ 0.000250 mol) in acetonitrile (5 ml) in a tube.
The tube was capped with a silicon stopper and the reaction mixture was shaken for 24

hours at 65°C. The mixture was allowed to cool to room temperature, and diluted with
5 ml of DCM. Scavenger was added and the mixture was shaken overnight at room
10  temperature. The solvent was removed, yielding intermediate 77.

0.0
-

Intermediate 77 (& 0.000250 mol) was taken up into a mixture of TEFA/DCM/TIS
49/49/2 v/v/v (5§ ml). The reaction mixture was stirred overnight at room temperature.

e) Preparation of intermediate 78

7

The solvent and excess of TFA was evaporated. The residue was dried (oil-pump
vacuum; 65°C), vielding intermediate 78.
f) Preparation of intermediate 79 HOFO

NH,



Preparation of conmpound 117 C2HF3 02 (1:1) A solution of internediate 109
(crude) in DM §20 m ) was added dropw sc (using a Watson-Marl ow nmul ti channel
punp) to a sWPEPBAEY HBTU (0. 00040 mpl) and DI PEA (0. FST/ERRYOSPIMOVE (10 m )
and after stirring for 10 m nutes at rg%mterrperature t he 5sol vent was
evaporated. The obtai ned residue was purified by reversed-phase high-
performance |iquid colum chromatography [first purified with a NHA0Ac buffer

(by preplines) d th EA- buf f er (by

S aoi o) - e DA R s St Bect i THER R8T Sont was
evapor at ed, i etﬂdhlnf@llmlmxgemnﬁwﬁ%@dwo%@md 10 cquip)| vess pdded) Therepctidne conpounds
t hat were prepahRir@@&RHAIGeinPhoN 65T, Thh oladdowes InXidddeThe rEh@uefvak| ow ng

i1 o onger at BeaklR g 18RS s Gl ﬁ*fﬁ&ﬁ%‘@ Birtsbo, o

No. 118; Ex. J B2B 1edsas sychnp ngxt reactiopstepyyiqiging ipfgrmediste o, 119: Ex. [ B20]

0.-- _/---Nii . -NO Nn" HH Co. No. 120: Ex. [B20]  -- O_tU| 0 a NNH

Example A21
a) Preparation_of intermediate 80 OO
o s

0 N§o

A mixture of (5-hydroxypentyl)- carbamic acid, 1,1-dimethylethyl ester (0.06 mol), 3-
nitro- phenol (0.05 mol) and triphenylphosphine (0.05 mol) in THF (300 ml) was
10 stirred at 0°C and bis(1-methylethyl) diazenedicarboxylate (0.05 mol) was added
dropwise at 0°C. The reaction mixture was stirred for 15 minutes at 0°C and was then
allowed to reach room temperature. The mixturc was stirred at ambient temperature for
1 hour and the solvent was evaporated. The residue was purified by short column
chromatography (eluent: DCM). The product fractions were collected and the solvent
15  was evaporated. The obtained residue (12 g) was precipitated from petroleum benzin
and the resulting precipitate was collected, yielding 9.3 g of intermediate 80, melting
point 65°C.
b) Preparation of intermediate 81 Q/O\/\/\/T}}TO\K
0

NH,
A mixture of intermediate 80 (0.028 mol) in MeOH (250 ml) was hydrogenated at
50°C with Pd/C 10% (2 g) as a catalyst in the presence of thiophene solution (1 ml).
20 After uptake of H; (3 equiv.), the catalyst was filtered over dicalite and the filtrate was

evaporated, yielding 9 g of intermediate 81.

. . . |
¢) Preparation of intermediate 82 O /\©\
= X

0. 1{{1 O, NH O\
>|/ 1])/ NN \©/

2-(3,5-Dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (Novabiochem; 01-64-

0261) (0.0018 mol) was washed with 1% acctic acid in DCM (50 ml), then a solution

of intermediate 81 (0.009 mol) in 1% acetic acid in DCM (25 ml) was added and the
25  resulting mixture was shaken for 10 minutes at room temperature. Tris(acetato-a-O)-

hydroborate (1-), sodium (0.009 mol) was added, followed by addition of 1% acctic

acid in DCM (25 ml) and the reaction mixture was shaken for 2 days at room




Co. No. 121; Ex. [B20] 125 0 N S| Il CO No. 122; Ex. [B20] H O NCT-
123; Ex. [B20] GIINON | | ick | CO No. 124; Ex. [B19]
XVQ2006{6 1% NC Co. No. 125; Ex. [B20] H j - - - .PGYEPGO036606 oC|

c
N
a

HEl Co.
M-4J ri
r'11. N i

No.

Co. No. 126; Ex. [B20] ENY

10

15

20

temperature. After filtration, the resin was washed 4 x [3 times with MeOH and 3 times
with DCM], yielding intermediate 82.
d) Preparation of intermediate 83

H Q
O.__N 0 N, >
>’/ \ﬂ/ NN U WCI
0 NaN
A mixture of intermediate 82 (max. 0.0018 mol; previously washed with butanol (q.s.)),
4,6-dichloro- pyrimidine (0.018 mol) and DIPEA (0.018 mol) in butanol (50 ml) was

shaken for 40 hours at 90°C and under N3, then the resin was filtered off, yielding

(without cleavage), intermediate §3.
|

O. O\/\
P,
TTTTTUO OO

A mixture of intermediate 83 (max. 0.0018 mol; previously washed 2 x with toluene),

¢) Preparation of

intermediate 84

4-[(3-aminophenyl)methyl]- 1-piperazineacetic acid, ethyl ester (0.018 mol), Pdx(dba);
[cas number 51364-51-3] (0.00036 mol), BINAP (0.0018 mol) and cesium carbonate
(0.027 mol) in toluene (p.a., dry, 50 ml) was shaken for 18 hours at 110°C and under
N, then the resin was filtered off hot and washed 3 times with hot DMF, 3 times with
hot DMF/water, 3 x with hot DMF, 3 times with water and 3 times with DMF, 3 x with
DCM, 3 x with DMF, washed 2 x [3 times with DCM and 3 times with MeOH], and 3
x with DCM. A sample was cleaved with TFA/TIS/DCM (25/2/73). After evaporation,
the obtained residue was dried (vac.) at 30°C, yielding intermediate 84.

H H
HNo O SN . o
___________________________ T AU,

A mixture of intermediate 84 (0.4 g; max. 0.00018 mol) and lithium hydroxide
monohydrate (0.0048 mol) in THF (8 ml) and water (2 ml) was shaken for 48 hours at
50°C, then the resin was filtered off, washed 3 times with water (50°C), 3 times with
DMF, then 3 x with DCM. The reaction mixture was cleaved with TFA/TIS/DCM
(25/2/73) over 4 hours, then filtered and the filtrate was collected. The resin was shaken
again for 1 hour with TFA/TIS/DCM 25/2/73 , then filtered and the filtrate was
collected. The filtrates were combined and the solvent was evaporated at 70°C under

N, flow, yielding intermediate 85.

0L
bey x

0 i

el

)



NH N CY----- j NUM HH Co. No. 127; Ex. [B20] U. ILL 4 ONN Il Co. No. 128; Ex.
[B20] oi r -NHO ii, i---6-- 1C 10010 . C2HF302; Co. No. 129;
Ex. [B22] 0 WA26OPHIFzNO N NN . C211F302, CO No. 130; BEXCT[EBMIFOS6RI6 C2HF302;

Co. No, 131; Ex. [B23] 1J1-NH 0 0 FENO®FIN O N H . C2RE302, Co. No32 Ex. [B221
HN * NE

Example A22

. . . ; O.
a) Preparation of intermediate 86 g T/WI/ ~
O
N+

¥

N-methyl- glycine, ethyl ester (0.326 mol) was added to a mixture of 3-nitro-
benzaldehyde (0.326 mol) in 1,2-dichloro- ethane (1000 ml). 2-propanol, titanium(4+)
salt (0.39 mol) was added and the reaction mixture was stirred for 10 minutes at room
5  temperature. Tris(acctato-a-O) hydroborate (1-), sodium (0.82 mol) was added and the
reaction mixture was stirred for 2 hours at room temperature under N, atmosphere.
Water (500 ml) was added carefully. DCM (500 ml) was added. The biphasic mixture
was filtcred through dicalite. The filtrate was separated into it’s layers. The organic
phase was washed with water, dried (MgSO,), filtered and the solvent was evaporated.
10 The residue was concentrated with DIPE, then with toluene, yielding intermediate 86
(quantitative yield, used in next reaction step, without further purification).

b) Preparation of intermediate 87 Q/\Tﬁro\/
(0]

NH,
A mixture of intermediate 86 (max. 0.326 mol) in EtOH (600 ml) was hydrogenated at
50°C with Pd/C 10% (4 g) as a catalyst in the presence of thiophene solution (2 ml).
After uptake of H; (3 equiv), the catalyst was filtered off over dicalite and the filtrate

15  was evaporated. The residue was purified by column chromatography over silica gel
(eluent: DCM/MeOH 97/3). The product fractions were collected and the solvent was
evaporated, yielding 44 g (58%) of intermediate 87.

Example A23

#) Preparation.of intermediate 38 Oﬂo/\,o@%o 1
X HN™ 7O
. C A

© HN O
oW
20  2-(3,5-Dimethoxy-4-formylphenoxy)ethoxymethyl polystyrene (Novabiochem; 01-64-
0261) (0.0018 mol) was washed with 1% acetic acid in DCM (50 ml), then a solution
of [2-(5-amino-2-methoxyphenoxy)ethyl]- carbamic acid, 1,1-dimethylethyl ester
(0.009 mol) in 1% acetic acid in DCM (25 ml) was added and the resulting mixture was
shaken for 10 minutes at room temperature. Tris(acetato-a-O)-hydroborate (1-), sodium
25 (0.009 mol) was added, followed by addition of 1% acetic acid in DCM (25 ml) and the

reaction mixture was shaken over the weekend at room temperature. After filtration, the



N, , NH. C2HF[302 CO No 133; Ex. [B22] 126 00 FINNH .. - NHII \ r- 014."..
. C2 H30 2 134; Ex. [B22] HN orcoNH 1. INH Il \ r-- *1.1.

. C211F302; OBOZR%/O“IS% Ex. [B22] RN O HN LNO 1 |||PCT@£PWO{§206 Co. No.
136; Ex. [B22] It's ita RN .NH O\

10

15

resin was washed 4 x [3 times with MeOH and 3 times with DCM], yielding
intermediate 88.

Intermediate that was prepared according to Example A23a
I

DT
Shepan

b) Preparation of intermediate 89

intermediate 97

|
x/©/\ i ’ HN/L
/O '/‘ *
CIY\rN\@iO
NN o
A mixture of intermediate 88 (max. 0.0018 mol; previously washed with butanol
(g.s.)), 4,6-dichloro- pyrimidine (0.018 mol) and DIPEA (0.018 mol) in butanol (50 ml)
was shaken for 40 hours at 90°C and under N, then the resin was filtered off and
washed 4 x [3 times with DCM and 3 times with MeOH] and finally 3 times with
DCM. A sample of the resin was cleaved with TFA/TIS/DCM (25/2/73) for 1 hour and

then the solvent was evaporated, yielding intermediate 89.

Intermediate that was prepared according to Example A23b
I

O/\O/\/O 0
X
o] H
- N. N. O.
Cl
\
\(Y \@/\/ I W<
NN

intermediate 98

¢) Preparation of intermediate 90

' o
X@0~°¢; o
o g O L OH *

A mixture of intermediate 89 (max. 0.0018 mol), intermediate 87 (0.018 mol),
Pd,(dba); [cas number 51364-51-3] (0.00036 mol), BINAP (0.0018 mol) and cesium
carbonate (0.027 mol) in toluene (p.a., dry, 50 ml) was shaken for 18 hours at 110°C
and under N, then the resin was filtered off hot and washed 3 times with hot DMF (at
70°C), 3 times with hot water (at 50°C), 2 x [3 times with DMF and 3 times with
water], 3 times with DMF and 3 times with DCM. Finally, washed 2 x [3 times with
MeOH and 3 times with DCM]. A samplc was cleaved with TFA/TIS/DCM (25/2/73)
and LCMS-analyses showed an impurity. The residue was washed again 5 x [3 times



- ILN (c) L,'0 .C211F3 02; Co. No.

/ .C2HF302; Co. No. 137; Ex. [B22] | IC It
LN (1.-- .C2.11F302: Co. No. 139; EXx.

138; Ex. [521 IPHNAO i IL H IM ri NO.
[ B21] . OVPRMeNOGULY NE /O . C21I F302: 0. No. 140; BECTEBRPHOS6606  5_ (1
0} ThT -o RN IL.10 Nil . 0 .C2HF302: 3" No. 141; Ex. [B21] 0 O No4 0 : FN

NL: Nr, N O . C214F102; Co. No. 142; Ex. [B21]

with MeOH and 3 times with DCM], then a sample was cleaved with TFA/TIS/DCM
(25/2/73). After evaporation, the obtained residue was dried (vac.) at 30°C, yielding
intermediate 90.

Intermediates that were prepared according to Example A23c
|

e
A R
|
O
NUsachsachta:

intermediate 99

mtermediate 100

d) Preparation of intermediate 91 O 0
\/OY\ H /o H
N
ACRSReY

5 Intermediate 90 (0.400 g of crude resin, previously washed with DCM) was shaken in

trifluoro- methanesulfonic acid, trimethylsilyl ester/2,6-dimethyl- pyridine/DCM (1.5
M/1 M/10 ml) for 4 hours at room temperature. The resin was filtered off, washed with
DCM (1 x), MeOH (3 x), [DCM (3 x), MeOH (3 x)][4 x], washed with DCM (3 x),
then dried, yielding intermediate 91.

Intermediates that were prepared according to Example A23d
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A solution of N-[(1,1-dimethylethoxy)carbonyl]-4-(trifluoromethyl)- L-phenylalanine
(0.00108 mol), tetramethylfluoroformamidinium hexafluorophosphate (0.00108 mol)
and DIPEA (0.0018 mol) in DMF dry (10 ml) was added to resin intermediate 91

5  (crude; previously washed 2 x with dry DMF) and the whole was shaken for 48 hours
at room temperature. The resin was filtered off, washed with DCM (3 x), with [MeOH
(3 x), DCM (3 x)] [5 x], then dried, yielding intermediate 92.

Intermediates that were prepared according to Example A23e
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A mixture of intermediate 92 (crude, previously washed with THF) and lithium
hydroxide monohydrate (0.0048 mol) in THF (8 ml) and water (2 ml) was shaken for
48 hours at 50°C, then the resin was filtered off, washed 3 times with water (50°C), 3

5 times with DMF (50°C), then 1 x with MeOH and 3 x with DCM. The reaction mixture
was cleaved with TFA/TIS/DCM (25/2/73) over 4 hours, then filtered and the filtrate
was collected. The resin was shaken again for 1 hour with TFA/TIS/DCM 25/2/73, then
filtered and the filtrate was collected. The filtrates were combined and the solvent was
evaporated at 50°C under N flow. Acetonitrile was added to the residue, then

10  concentrated again at 50°C (2 x), yielding intermediate 93.

Intermediates that were prepared according to Example A23f

i 8
'
Oﬁ/\ O/Q/ ]\|I\¢N \@
OH NU
o]

NH,
() intermediate 107
E
HO/U\/O\Q/I\\(\( \(j/\/\l o
N A © (RS) intermediate108

H
N.

U

N
H
N.

I
BUShACR RSN

2

(o]
H H H
A Y[j
x

intermediate109




EIN', ry.NH NN . C211F302; Co. No. 154; Ex. [B21] 01 -Nl O IINt-syNH NN
. C2FI F302; Co. No. 155; Ex. [B21] 1" O\ NHO N 01 0 FINMNL-I I'j N

. C2HF302; CoWOoRy64HE Ex. [B21] 0 NH Olj N '11-'siti 0 RGTEP2005[5¢606 C2HF302;
Co. No. 157; Ex. [B22] o CDR8 NH 0 YY ¥17 . C2FIF202; Co. No. 158; Ex. [B22];
(RS) | .Th 1\----- "N I M NH

B. Preparation of the final compounds

Example Bl
Preparationof  14,19-dioxa-2,4,8,26-
compound 1 tetraazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-

1(24),3,5,7(26),9,11,13(25),16,20,22-decaene-6-carbonitrile, (16Z)-
Grubbs’catalyst (0.00008 mol, Registry Number: 172222-30-9) was added to
intermediate 1 (0.0006 mol) in DCM p.a. (200 ml). The reaction mixture was stirred for
5 16 hours at 50°C. The solvent was evaporated under reduced pressure. The residue was
purified by column chromatography. The product fractions were collccted and the
solvent was evaporated, yielding 0.0081 g of compound 1.

Example B2
Preparation of 14,19-dioxa-2,4,8,26-
compound 2 tetraazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-

1(24),3,5,7(26),9,11,13(25),20,22-nonaene-6-carbonitrile

10 A solution of 2,4-dichloro-5-pyrimidinecarbonitrile (0.003 mol) in digltyme (100 ml)
was added in one portion to a solution of 3,3'-[1,4-butanediylbis(oxy)]bis- benzenamine
(0.003 mol) in diglyme (400 ml) at 90°C. The reaction mixture was stirred and refluxed
for 16 hours and then cooled. The solvent was evaporated under reduced pressure and
the residue was purified on a silica gel filter (eluent: DCM/MeOH 99.5/0.5). The

15 product fractions were collected and the solvent was evaporated under reduced
pressure. The residue was stirred in DCM/MeOH (98/2), the resulting precipitate was
filtered off and dried, yielding 0.1806 g (16 %) of compound 2.

Example B3
Preparation of 18-oxa-2,4,8,15,25-
compound 3 pentaazatetracyclo[17.3.1.1~3,7~.1~9,13~]pentacosa-

1(23),3,5,7(25),9,11,13(24),19,21-nonaene-6-carbonitrile, 14-oxo-
20 A mixture of HBTU (0.0004 mol) in DMF extra dry (50 ml) was stirred under N; at
room temperature, then a mixture of intermediate 5 (0.0004 mol) and DIPEA (0.004
mol) in DMF extra dry (50 ml) was added dropwise over 1 hour and the reaction
mixture was stirred overnight. The solvent was evaporated and the residuc was stitred
in boiling MeOH (10 ml) and water (5 ml). The mixture was allowed to cool under
25  stirring and the resulting precipitate was filtered off. The filtrate was evaporated and
the obtained residue was taken up in DCM/MeOH, then washed with 0.1N HCl and 2
times with 0.1N NaOH. The organic layer was separated, dried, filtered off and the
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solvent was evaporated. The residue was purified by RediSep®-Flash column
chromatography (eluent: DCM/(MeOH/NH3) 99/1 to 97/3). The desired product
fractions were collected and the solvent was cvaporated. The residue was stirred in
boiling acetonitrile, then the precipitate was filtered off and dried, yielding 0.022 g

5  (15%) of compound 3, melting point > 260°C.
Compounds that were prepared according to Example B3
21-o0xa-2,4,8,15,28-pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa- | Compound 18
1(26),3,5,7(28),9,11,13(27),22,24-nonaene-6-carbonitrile, 14-oxo- mp. > 260 °C
14-0xa-2,4,8,19,27- Compound 19
pentaazatetracyclo[19.3.1.1~3,7~.1~9,13~]hcptacosa-
1(25),3,5,7(27),9,11,13(26),21,23-nonaen-20-one
14-0xa-2,4,8,17,25- Compound 20
pentaazatetracyclo[17.3.1.1~3,7~.1~9,13~]pentacosa- mp. > 260 °C
1(23),3,5,7(25),9,11,13(24),19,21-nonaene-6-carbonitrile, 18-oxo-
14-0xa-2,4,8,21,29- Compound 21
pentaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- mp. 262 °C
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-22-one
14-0xa-2,4,8,20,28-pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa- | Compound 22
1(26),3,5,7(28),9,11,13(27),22,24-nonacn-21-one mp. >260 °C
18-oxa-2,4,8,15,25- Compound 23
pentaazatetracyclo[17.3.1.1~3,7~.1~9,13~]pentacosa- mp. >260 °C
1(23),3,5,7(25),9,11,13(24),19,21-nonacn-16-one
2,4,8,15,23-pentaazatetracyclo[15.3.1.1~3,7~.1~9,13~]tricosa- Compound 24
1(21),3,5,7(23),9,11,13(22),17,19-nonacn-16-one mp. >250 °C

Example B4
14,22-dioxa-2,4,8,19,29-

1(27),3,5,7(29),9,11,13(28),23,25-nonacn-20-onc

pentaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa-

A mixture of intermediate 9 (0.0023 mol) and DIPEA (0.0057 mol) in DMF (100 ml)
10 was added dropwise to a mixture of HBTU (0.0057 mol) in DMF (200 ml) at room
temperature and then the reaction mixture was stirred for 2 hours at room temperature.
The solvent was evaporated and the obtained residue was dissolved in DCM/MeOH
(8/2) (500 ml). This solution was washed with water, then the organic layer was
separated, dried (MgSOy), filtered off and the solvent was evaporated. The residue was
15 purified by reversed-phase high-performance liquid chromatography (Standard method,
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gradient eluent). The product fractions were collected and the solvent was evaporated.
The residue was dissolved in DCM and washed with water. The organic layer was
separated, dried (MgSOy), filtered off and the solvent was evaporated. The residual
fraction was crystallised from acetonitrile, then the precipitate was filtered off, washed
with a small amount of acetonitrile and dried (vac.), yielding 0.085 g (9 %) of

compound 4.
Compounds that were prepared according to Example B4
14,21-dioxa-2,4,8,17,28- Compound 25
pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa- mp. > 260 °C
1(26),3,5,7(28),9,11,13(27),22,24-nonaene-6-carbonitrile, 16-oxo-
14,22-dioxa-2,4,8,17,29- Compound 26
pentaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- mp. > 260 °C
1(27),3,5,7(29),9,11,13(28),23,25-nonaene-6-carbonitrile, 16-0xo-
14,20-dioxa-2,4,8,17,27- Compound 27
pentaazatetracyclo[19.3.1.1~3,7~.1~9,13~]heptacosa- mp. 260 °C
1(25),3,5,7(27),9,11,13(26),21,23-nonaene-6-carbonitrile, 16-oxo-
14,21-dioxa-2,4,8,18,28- Compound 28
pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~Joctacosa- mp. 236 °C
1(26),3,5,7(28),9,11,13(27),22,24-nonaene-6-carbonitrile, 19-oxo-
14,21-dioxa-2,4,8,18,28- Compound 29
pentaazatetracyclo[20.3.1.1~3,7~.1~9,13~]Joctacosa- mp. 262 °C
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-19-one

Example BS

Preparation of 2,4,8,15,18,26-

compound 5 hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-6-carbonitrile, 14,17-
dioxo-

Intermediate 13 (0.0009 mol) and DIPEA (0.0036 mol) were slowly added over 2 hours
to a mixture of HBTU (0.00225 mol) in DMF (40 ml), then the reaction mixture was
reacted for 1 hour at room temperature. After 3 hours, the reaction mixture was treated
with water and the solvent was evaporated. The residue was purified by reversed-phase
high-performance liquid chromatography. The pure fractions were collected and the
solvent was evaporated, yiclding 0.017 g (14 %) of compound 5.
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Example B6
Preparation of 21,17-metheno-15,11-nitrilo-1H,16H-pyrrolo[2,1-
compound 6 s][13,1,5,7,17,20]benzoxapentaazacyclotricosine-12-carbonitrile,

8-chloro-7-fluoro-2,3,5,10,23,24,25,26,27,2 7Ta-decahydro-20-

methoxy-27-0%0-, (27aS)-
DIPEA (0.001884 mol) was added to a solution of intermediate 20 (0.000157 mol) in
DMF dry (q.s.) and the mixture was stirred for 10 minutes, to give Solution (I).
Solution (I) was added dropwise to a solution of HBTU (0.000471 mol) in dry DMF
(40 ml) and the reaction mixture was stirred for 1 hour at room temperature. The
solvent was evaporated and satd. ag. NaHCOj3 soln. with Na,CO; (solid) was added to
the residuc. After extraction with DCM, the combined organic layers were dried
(K2COs3), and the solvent was evaporated. The obtained residue was purified by
reversed phase high-performance liquid chromatography (TFA-buffer). After
evaporation of the organic component of the eluent, NaHCO3; was added and the
product was isolated by extraction with DCM, yielding 0.011 g of compound 6.

Compounds that were prepared according to Example B6

benzopentaazacycloeicosine-5-carbonitrile, 21-chloro-
13,14,15,16,17,18-hexahydro-17-methyl-15-0x0-

1H,7H-12,8-metheno-6,2-nitrilo-1,3,7,14,17- Compound 30

r][13,1,5,7,16,19]benzoxapentaazacyclodocosine-12-carbonitrile, 8-
chloro-7-fluoro-1,2,3,5,10,23,24,25,26,2 6a-decahydro-20-methoxy-26-
0Xx0-, (26a8)-

21,17-metheno-15,11-nitrilo-16H-pyrrolo[2,1- Compound 31

benzoxapentaazacyclodocosine-3-carbonitrile, 23-chloro-
1,14,15,16,17,18,19,20-octahydro- 11 -methoxy-19-methyl-17-0x0-

12,8-metheno-6,2-nitrilo-7H-13,1,5,7,16,19- Compound 32

1H,7H-12,8-metheno-6,2-nitrilo-13,1,5,7,17,20- Compound 33
benzoxapentaazacyclotricosine-3-carbonitrile, 24-chloro- mp. 182.7-
14,15,16,17,18,19,20,21-octahydro-~ 1 1-methoxy-20-methyl-18-o0xo0- 184.5 °C

Example B7

Preparation of 1H,7H-6,2:12,8-dimetheno-13,20,1,3,5,7-

compound 7 benzodioxatctraazacyclodocosine, 23-chloro-14,15,16,17,18,19-

hexahydro-11-methoxy-
A solution of intermediate 24 (0.00014 mol), 1,1'-(azodicarbonyl)bis- piperidine
(0.00021 mol) and tributyl- phosphine (0.00021 mol) in THF (10 ml) was stirred for 2
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hours at room temperature and then the solvent was evaporated under reduced pressure.
The obtained residue was purificd by high-performance liquid chromatography. The
product fractions were collected and the solvent was evaporated, yielding 0.009 g of

compound 7.

Compounds that were prepared according to Example B7
11H-6,10-metheno-5H- Compound 34
dibenzo[b k][1,13,4,6,8,10]dioxatetraazacyclononadecine, 13-chloro- mp. 206 °C

17,18,19,20,21,22-hexahydro-2-methoxy-
18,7H-2,6:12,8-dimetheno-14H-13,19,1,3,5,7- Compound 35
benzodioxatetraazacycloheneicosine, 22-bromo-15,16,17,18-tetrahydro-

11-methoxy-
T{,7H-2,6: 12,8-dimetheno-13,20,1,3,5,7- Compound 36
benzodioxatetraazacyclodocosine, 23-bromo-14,15,16,17,18,19-

hexahydro-11-methoxy-
1H,7H-2,6:12,8-dimetheno-14H-13,21,1,3,5,7- Compound 37
benzodioxatetraazacyclotricosine, 24-bromo-15,16,17,18,19,20-

hexahydro-11-methoxy-
1H,7H-2,6:12,8-dimetheno-13,22,1,3,5,7- Compound 38
benzodioxatetraazacyclotetracosine, 25-bromo-14,15,16,17,18,19,20,21-

octahydro-11-methoxy-
1H,7H-2,6:12,8-dimetheno-14H-13,23,1,3,5,7- Compound 39
benzodioxatetraazacyclopentacosine, 26-chloro-
15,16,17,18,19,20,21,22-octahydro-11-methoxy-
1H,7H-6,2:8,12-dimetheno-13,20,1,3,5,7- Compound 40
benzodioxatetraazacyclodocosine, 23-bromo-14,15,16,17,18,19-

hexahydro-10-methoxy-

Example B8
Preparation of 2,4,6,8,15,22-hexaazatetracyclo[22.3.1.1~3,7~.1~9,13~]triaconta-
compound 8 1(28),3,5,7(30),9,11,13(29),24,2 6-nonaene-14,23-dione

To a solution of intermediate 29 (0.69 mmol) in DMF (100 ml), DIPEA (6.90 mmol)
was added. This solution was added dropwise during 1 hour to a solution of

10 (Benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate (2.1 mmol) in
DMF (100 ml) at room temperature. The reaction mixture was stirred further for 30 min
at room temperature. The solvent was evaporated. The residue was dissolved in DCM,
washed with 10% NaHCQO; solution, then dried (MgSOy), filtered and the solvent was
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evaporated. The residue was suspended from acetonitrile, the precipitate was filtered
off. The solid was recrystallized from acetonitrile, after cooling the solid was filtered
off and dried in vacuum at 50°C, yielding 100 mg of compound 8, melting point 307°C.

Compound that was prepared according to Example B8

2,4,6,8,15,21-hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 41
1(27),3,5,7(29),9,11,13(28),23,25-nonaene-14,22-dione mp. 328 °C
5
Example B9
Preparationof  18-0xa-2,4,6,8,15-
compound 9 pentaazatetracyclo[17.2.2.1~3,7~.1~9,13~]pentacosa-

3,5,7(25),9,11,13(24),19,21,22-nonaen- 16-one, trifluoroacetic acid salt

A solution of intermediate 33 in DMF (20 ml) was added dropwise to a solution of
HBTU (0.0003 mol) and DIPEA (0.0015 mol) in DMF (10 ml) while stirring. The
reaction mixture was stirred for 30 minutes, the solvent was evaporated at 50°C under

10 N,. The obtained residue was purified by column chromatography [some residues were
first purified with a NH4OAc buffer and then with a TFA-buffer on a RP-column; other
residues were purified directly with a TFA-buffer on a RP-column]. The product
fractions were collected and then the solvent was evaporated and co-evaporated with
CH;CN/MeOH, yielding 0.034 g of compound 9, isolated as a trifluoroacetic acid salt

15 (L:1).

Compounds that were prepared according to Example B9
20-o0xa-1,8,10,12,14,23- Compound 42
hexaazapentacyclo[21.2.2.1~3,7~.1~9,13~.1~15,19~]triaconta-
3,5,7(30),9,11,13(29),15,17,19(28)-nonaen-22-one
1,8,10,12,14,23- Compound 43
hexaazapentacyclo[21.2.2.1~3,7~.1~9,13~.1~15,19~]triaconta-
3,5,7(30),9,11,13(29),15,17,19(28)-nonaen-22-one
1,8,10,12,14,23- Compound 44
hexaazapentacyclo[21.2.2.2~15,18~.1~3,7~.1~9,13~]hentriaconta-
3,5,7(31),9,11,13(30),15,17,28-nonaen-22-one, trifluoroacetic acid salt
1,8,10,12,14,22- Compound 45
hexaazapentacyclo[20.2.2.1~3,7~.1~9,13~.1~15,19~]nonacosa-
3,5,7(29),9,11,13(28),15,17,19(27)-nonaen-21-one
14,20-dioxa-2,4,6,8,17- Compound 46
pentaazatetracyclo[19.2.2.1~3,7~.1~9,13~]heptacosa-
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3,5,7(27),9,11,13(26),21,23,24-nonaen-18-one, 12-methoxy-,
trifluoroacetic acid salt (1:1)

2,4,6,8,15-pentaazatetracyclo[16.3.1.1~3,7~.1~9,13~]tetracosa- Compound 47
1(22),3,5,7(24),9,11,13(23),18,20-nonaen-16-one, trifluoroacetic acid
salt (1:1)

14-oxa-2,4,6,8,17-pentaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- | Compound 48
1(24),3,5,7(26),9,11,13(25),20,22-nonaen-18-one, 12-methoxy-,

trifluoroacetic acid salt (1:1)
(o]

C‘/U\NH
N H "
B

HIN. NH

T .2 GHF30;,

2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 50
1(24),3,5,7(26),9,11,13(25),20,22-nonaen-16-one, 18-methyl-,
trifluoroacetic acid salt (1:1)
2,4,6,8,15,18,21-heptaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 51
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-17-one, 21-ethyl-15-methyl-,
trifluoroacetic acid salt (1:3)
1,8,10,12,14,21,24- Compound 52
heptaazapentacyclo[22.2.2.1~3,7~.1~9,13~.1~15,19~]hentriaconta-
3,5,7(31),9,11,13(30),15,17,19(29)-nonaen-23-one, 21-methyl-,

triﬂuoroacetic acid salt (1:3)

5

Y

|
N 2 GHFS0,
H
g N\L Compound 54
N

Compound 49

Compound 53

N

o

HN. N NH
N 3C,HF;0,
2.4,6,8,15,18-hexaazatetracyclo[19.3.1.1~3,7~.1~9,13~]heptacosa- Compound 55
1(25),3,5,7(27),9,11,13(26),21,23-nonacn-19-onc, 15-cthyl-,




* HN....r... .NO Co. No. 199; Ex. [B20] ¢ *}i"-N--- 6Nprr,"

N.". ... -' . C2HF302; Co. No.200; Ex. [1120] 71 /70 IN O H. NN
L R cz‘ﬂPé@Pé/%léb’ No. 201; Ex. No’%g) i Ni, cN N CPLTEPZYSONH O | C2HF302
Co. No. 202 Ex. [1324] 1f NH N-Th C2HF302; Co. No. 203; Ex. [B24] )-- \
\. NHNItC 1:3 .C2HF302; Co. No. 204; Ex. [524]

trifluoroacetic acid salt (1:2)

i N Compound 56
Ly

HN\(\rNH

NN 2 C,HF;0,

Example B10
Preparation of (RS)-2,4,6,8,15,18-
compound 10 hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-(2-
methylpropyl)- trifluoroacetic acid salt
A solution of intermediate 37 in DMF (20 ml) was added dropwise to a solution of
HBTU (0.0004 mol) and DIPEA (0.300 ml) in DMF (10 ml) while stirring. The
5  reaction mixture was stirred for 30 minutes at room temperature, the solvent was
evaporated at 50°C under N,. The obtained residue was purified by column
chromatography [some residues were first purified with a NH4OAc buffer and then
with a TFA-buffer on a RP-column; other residues were purified directly with a TFA-
buffer on a RP-column]. The product fractions were collected and then the solvent was
10 evaporated and co-evaporated with CH;CN/MeOH, yielding 0.069 g of compound 10,
isolated as a trifluoroacetic acid salt (1:1).

‘ Compounds that were prepared according to Example B10
2,4,6,8,15,23-hexaazatetracyclo[23.3.1.1~3,7~.1~9,13~]hentriaconta- | Compound 57
1(29),3,5,7(31),9,11,13(30),25,27-nonaene-14,22-dione
2,4,6,8,15,21-hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa- Compound 58
1(27),3,5,7(29),9,11,13(28),23,25-nonaene-14,20-dione
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 59
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-[4-
(dimethylamino)butyl]-

Compound 60
o H \/”(2
o H
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HN B NI

e . GHF;0,
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 62
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-[2-
(methylthio)ethyl]-
2.4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 63
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 15-methyl-,
trifluoroacetic acid salt (1:1)
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 64
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-(1-
hydroxyethyl)-, trifluoroacetic acid salt (1:1)
2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa- Compound 65
1(24),3,5,7(26),9,11,13(25),20,22-nonaene-14,17-dione, 16-(1H-
1m1dazol-4 yimethyl)-, trifluoroacetic acid salt (1:1)
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Compound 72

N C,HF;0, [(B),(S)]

Compound 73

NVN 3 CzHF3OZ [(A)J(S)]

Compound 74
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| .2 GHF;0; [(RS)]

Example B11

14-0xa-2,4,6,8,17,20-
hexaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa-
1(26),3,5,7(28),9,11,13(27),22,24-nonacn- 1 8-one, 12-methoxy-20-
methyl-

DIPEA (0.012 mol) was added to a solution of intermediate 44(0.002 mol) in 50 mL of
dry DMF (q.s.) and then this solution was added dropwise to a mixture of HBTU
(0.006 mol) in 150 mL of dry DMF (q.s.). The resulting mixture was stirred for 30
minutes at room temperature and the solvent was evaporated. PS-NMe;(+)HCO;(-)
(Novabiochem, cat. 01-64-0419) was added and the mixture was shaken overnight.
After filtration, Silica-SOsH (Acros, cat. 360220050) (0.016 mol) was added
portionwise to “catch” the product, then the reaction mixture was filtered over a plug of
silica gel and washed with DCM/MeOH (9:1). The product was then released by
washing with DCM/7 N NH; in MeOH (9:1) and, upon evaporation of the solvent,
triturated with MeOH. Filtration of the precipitate provided 0.1024g of the pure

product. The mother liquor and washings of the silica gel were combined and purified
by reversed phase HPLC (NH4OAc buffer) yielding a second batch of product, yielding
0.0581 g of compound 11.

The compound could be isolated in two ways:
1. Catch and release; The solvent was concentrated to about 100 mL after which
PS-NMes(+)HCO;(-) (Novabiochem, cat. 01-64-0419) (0.012 mol) was added. The

a -,./
[B20] Fnr
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No. 231; Ex.
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resulting suspension was shaken overnight to scavenge 1-hydroxybenzotriazole
(HOBR). After filtration and washing with DMF, Silica-SOsH (Acros, cat. 360220050)
(0.016 mol) was added portionwise to catch the compound, then the reaction mixture
was filtered over silica gel and washed with DCM/MeOH (90/10). The desired product
was then relcased by washing with 10% 7 N NH3;/MeOH in DCM. After evaporation of
the solvent, MeOH was added, and the resulting precipitatc was filtered off giving pure

[ B20]

1 Co. No. 11. a O anti

compound 11 (0.1024 g, 12 % from intermediate 63).

Reversed Phase HPLC: Alternatively, the reaction mixture after macrocyclization can

be evaporated to dryness and directly purified by high-performance liquid

chromatography (NH4OAc buffer). In this case compound 11 can be obtained in 20%

yield from intermediate 63, mp. 286.3-288.1 °C.

Compounds that were prepared according to Example Bl11
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Compound 88
mp. 279.0-281.2 °C

O ﬁa
Ay
H H

(2S-trans)

Compound 89
mp. 287.8-289.1 °C

~4 0

H H (RS)

Compound 90
mp. 292.9-295.5 °C

20-0xa-1,8,10,12,14,23-
hexaazapentacyclo[23.3.1.1~3,7~.1~9,13~,1~15,19~]dotriaconta-
3,5,7(32),9,11,13(31),15,17,19(30)-nonaen-24-one, 18-methoxy-
(RS)

Compound 91
mp. 281.0-285.6 °C

%-0xa—1,8,10,12,14,23—
hexaazapentacyclo[23.2.2.1~3,7~.1~9,13~.1~15,19~]dotriaconta-
3,5,7(32),9,11,13(31),15,17,19(30)-nonaen-24-one, 18-methoxy-

Compound 92
mp. 297.9-298.2 °C

20-oxa-1,8,10,12,14,23~
hexaazapentacyclo[24.2.2.1~3,7~.1~9,13~.1~15,19~]tritriaconta-
3,5,7(33),9,11,13(32),15,17,19(31)-nonaen-24-one, 18-methoxy-

Compound 93
mp. 296.9-299.5 °C

H
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20-0xa-1,8,10,12,14,23,26- Compound 94

heptaazapentacyclo[24.2.2.1~3,7~.1~9,13~,1~15,1 9~]tritriaconta- mp. 267.7-269.0 °C
3,5,7(33),9,11,13(32),15,17,19(31)-nonaen-24-one, 18-methoxy-

‘NH
o Compound 95
HO N.

Compound 96

20—0xa—1,8,10,12,14,23,27— Compound 97
heptaazapentacyclo[26.2.2.1~3,7~.1~9,13~.1~15,1 9~]pentatriaconta-
3,5,7(35),9,11,13(34),15,17,19(33)-nonaen-24-one, 18-methoxy-
14-0xa-2,4,6,8,17,21- Compound 98
hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~|nonacosa-
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-18-one, 12-methoxy-21-
(phenylmethyl)-

20-o0xa-1,8,10,12,14,23- Compound 99
hexaazapentacyclo[23.3.1.1~3,7~.1~9,13~.1~15,19~]dotriaconta-
3,5,7(32),9,11,13(31),15,17,19(30)-nonaen-24-one, 26-hydroxy-18-
methoxy-

14-0xa-2,4,6,8,17,20- Compound 100
hexaazatetracyclo[20.3.1.1~3,7~.1~9,13~]Joctacosa-
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-18-one, 20-ethyl-12-
methoxy-

14-0xa-2,4,6,8,17,22- Compound 101
hexaazatetracyclo[22.3.1.1~3,7~.1~9,13~]triaconta-
1(28),3,5,7(30),9,11,13(29),24,26-nonaen-18-one, 12-methoxy-22-
methyl-

14-0xa-2,4,6,8,17,21- Compound 102
hexaazatetracyclo[21.3.1.1~3,7~.1~9,13~]nonacosa-
1(27),3,5,7(29),9,11,13(28),23,25-nonaen-18-one, 12-methoxy-21-
phenyl-
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Example B12
Preparation of 6,2:12,8-dimetheno-7H-13,1,3,5,7,17,20-
compound 12 benzoxahcxaazacyclotetracosine-18,21-dione, 25-chloro-
1,14,15,16,17,19,20,22-octahydro-11-methoxy-19-(2-
methylpropyl)-, (19S)-
A mixture of intermediate 49 (0.0062 mol), HBTU (0.0081 mol) and triethylamine
(0.0187 mol) in DCM/THF/DMF (170ml) was stirred at room temperature for 4 hours,
poured out into water and extracted with EtOAc. The organic layer was washed with
5 saturated NaHCOs3, dried (MgSOy), filtered, and the solvent was evaporated till
dryness. The residue was crystallized from DCM/MeOH. The precipitate was filtered
off, washed with DCM, diethy] ether then dried in vacuo. The solid was recrystallized
in THF. Addition of DIPE to the filtrate gave a second batch of compound 12 (L)-(S) ,

melting point 191°C.

10
Compounds that were prepared according to Example B12
1H,7H-6,2:12,8-dimetheno-13,1,3,5,7,16,19- Compound 103
benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. 240 °C
15,16,18,19,21-pentahydro-11-methoxy-
6,2:12,8-dimetheno-7H-13,1,3,5,7,17,20- Compound 104

benzoxahexaazacyclotetracosine-18,21-dione, 1,14,15,16,17,19,20,22- mp. 154 °C
octahydro-11-methoxy-17-[2-(4-morpholinyl)ethyl]-, trifluoroacetic acid

salt

6,2:8,12-dimetheno-7H-13,1,3,5,7,17,20- Compound 105
benzoxahexaazacyclotetracosine-18,21-dione, 25-chloro- mp. >250 °C
1,14,15,16,17,19,20,22-octahydro-11-methoxy-19,19-dimethyl-
1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19- Compound 106
benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. >260 °C
15,16,18,19,21-pentahydro-18,18-dimethyl-11-[3-(4-

morpholinyl)propoxyl-

1H,7H-6,2:8,12-dimetheno-13,1,3,5,7,16,19- Compound 107
benzoxahexaazacyclotricosine-17,20(14H)-dione, 24-chloro- mp. 180 °C

15,16,18,19,21-pentahydro-11-[3-(4-morpholinyl)propoxy]-,
hydrochloric acid salt {1:2)

Example B13
Preparation of 1H,7H-6,2:8,12-dimetheno-13,20,1,3,5,7,17-
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compound 13 benzodioxapentaazacyclodocosine, 23-chloro-14,15,16,17,18,19-

hexahydro-11-methoxy-
Intermediate 56 (0.0083 mol) was dissolved in DCM/MeQH. Toluene was added. The
mixture was evaporated in vacuo. The residue was suspended in THF (160ml).
Triphenylphosphine (0.0248 mol) was added. A solution of DIAD (0.0247 mol) in THF
(50ml) was added dropwise. The mixture was stirred at room temperature overnight
5 then evaporated in vacuo. The residue was partitionned between water and
EtOAc/diethyl ether. The organic layer was separated, dried (MgSOy), filtered, and the
solvent was evaporated in vacuo. The residue was purified by column chromatography
over silica gel (eluent: DCM/MeOH/NH4OH 96/4/0.3; 20-45um), yiclding 1.44 g of a
off white solid. Tt was then triturated with acetonitrile/isopropyl ether, filtered off and
10 dried in vacuo, yielding 0.995g of compound 13, mp. >260 °C .

Compound that was prepared according to Example B13
14,20-dioxa-2,4,6,8,17- Compound 108
pentaazatetracyclo[19.3.1.1~3,7~.1~9,13~]heptacosa- mp. 257 °C

1(25),3,5,7(27),9,11,13(26),21,23-nonaen-16-one, 12,22-dimethoxy-

Example B14
Preparation of 2,4,6,8,15,18-hexaazatetracyclo[18.3.1.1~3,7~.1~9,13~]hexacosa-
compound 14 1(24),3,5,7(26),9,11,13(25),20,22-nonaen- 14-one, 23-methoxy-

A mixture of intermediate 62 (0.00021 mol), HBTU (0.00053 mol) and DIPEA

15 (0.00084 mol) in DMF (100 ml) and piperidine (10 ml) was reacted for 3 hours at room
temperature, then morpholine (10 ml) was added and after 90 minutes the solvent was
evaporated. The residue was purified by reversed-phase high-performance liquid
chromatography. The desired product fractions were collected and the solvent was
evaporated, yielding 0.008 g of compound 14.

20

Compound that was prepared according to Example B14

14-0xa-2,4,6,8,1 7-pentaazatetracyclo[17.3.1.1~3,7~.1~9,13~]pentacosa- | Compound 109
1(23),3,5,7(25),9,11,13(24),19,21-nonaen-18-one, 12-methoxy-

Example B15
Preparation of 14-oxa-2,4,6,8,17,20-

compound 15 hexaazatetracyclo[20.3.1.1~3,7~.1~9,13~]octacosa-
1(26),3,5,7(28),9,11,13(27),22,24-nonaen-18-one, 12-methoxy-19-
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(phenylmethyl)-

DIPEA (0.0050 mol) was added to a solution of intermediate 64 (0.0005 mol) in DMF
dry (30 ml) and the mixture was stirred, then the obtained solution was added dropwise
to a solution of HBTU (0.0015 mol) in DMF dry (100 ml) and after 1 hour the solvent
was evaporated. DCM, water and potassium carbonate were added and the reaction
mixture was shaken. The organic layer was separated and the aqueous layer was
extracted 2 times with DCM. The organic layers were combined, dried (anhydrous
potassium carbonate), filtered off and the solvent was evaporated to dryness. The
obtained residue was purified by reversed-phase high-performance liquid
chromatography (NH:sOAc). The product fractions were collected and the solvent was
evaporated. The residue (0.0491 g - 19 %) was dissolved in MeOH/DCM (10/90), then
the resulting mixture was filtered through Extrelut and the solvent was evaporated,
yielding 0.0353 g (14 %) of compound 15.

Example B16

Preparation of 6,2:12,8-dimetheno-7H-13,1,3,5,7,19-

compound 16 benzoxapentaazacyclodocosine, 23-chloro-22-fluoro-
1,14,15,16,17,18,19,20-octahydro-11-(2-methoxyethoxy)-19-
methyl-

A solution of 1,1'-(azodicarbonyl)bis- piperidine (0.0013 mol) in THF (3ml) and a
solution of tributyl- phosphine (0.0013 mol) in THF (3ml) were added dropwise
simultaneously to a solution of intermediate 70 (0.0008 mol) in THF/DMF 80/20
(22ml) over a period of 30 minutes. The mixture was stirred at room temperature over
the week-end, then poured out into potassium carbonate 10% and extracted with
EtOAc. The organic layer was separated, dried (MgSOy), filtered, and the solvent was
evaporated till dryness. The crude oil (1.9g) was crystallized from acetonitrile. The
precipitate was filtered off and dried. The residuc (0.46g) was purified by column
chromatography over silica gel (eluent: DCM 100 then DCM/MeOH 98/2; 15-40pm).
The pure fractions were collected and the solvent was evaporated. The residue (0.23g,
52%) was crystallized from acetonitrile. The precipitate was filtered off and dried,
yielding 0.197g (44%) of compound 16, melting point 203°C.

Example B17
Preparation of 3,5,7,14,17-
compound 17 pentaazapentacyclo[19.2.2.2~14,17~.1~2,6~.1~8,12~]nonacosa-

2,4,6(29),8,10,12(28),21,23,24-nonaen-18-one, triflucroacetic acid salt

00 Co.
I NO



O ILN N |

C Co. No. 251; Ex. [B20] O NHO C Co. No. 252; Ex. [1119]
01 Co. No. 253; Ex. [B20] 139 N O C Co. No. 255; Ex. [B20] O | Hvit'l

N, 1- - . N NHToWPI20ge14\p. 254: Ex. [ B20] 1y 7077 N) 01N NNTRYPR005/056606

10

15

20

A solution of intermediate 73 in DMF (20 ml) was added dropwise to a solution of
HBTU (0.0004 mol) and DIPEA (0.300 ml) in DMF (10 ml) while stirring. The
reaction mixture was stirred for 30 minutes, the solvent was evaporated at 50°C under
N,. The obtained residue was purified by column chromatography [some residues were
first purified with a NH4OAc buffer and then with a TFA-buffer on a RP-column; other
residues were purified directly with a TFA-buffer on a RP-column]. The product
fractions were collected and then the solvent was evaporated and co-evaporated with
acetonitrile/MeOH, yielding 0.014 g of compound 17, isolated as a trifluoroacetic acid
salt (1:1).

Compound that was prepared according to Example B17

pentaazapentacyclo[20.2.2.1~3,7~.1~9,13~.1~14,18~]nonacosa-
3,5,7(29),9,11,13(28),14,16,18(27)-nonaen-21-one, trifluoroacetic acid
salt (1:1)

1,8,10,12,22- Compound 110

Example B18

Preparation of compound 111 i/ j\\\
O\/\N
H

H N
RO
N. N
~F Cl

.CoHF;0, (1:1)
DIPEA (0.000750 mol) was added to mixture intermediate 79 (0.000250 mol) in 10 ml
of DMF. This mixturc was added dropwise to a solution of HBTU (0.000750 mol) in
DMEF (20 ml) over a 2-hour period. The reaction mixture was stirred for 30 minutes.

The solvent was evaporated (oil-pump vacuum). The residue was purified by HPLC.
The product fractions were collected and the solvent was evaporated, yielding

compound 111.

Example B19

0O

Preparation of compound 112 E\g
o\/\/\/ by

(J

H
HN\“/\/ N.
N ~N

.CzHF30z (1 : 1)

oIl



SI\AMW Cl Co. No. 256; Ex. [B20] O PrilLN Cl Co. No. 257; Ex. [B20] | O
N NH11 "NerNO ---Aci Co. No. 259; Ex. [B20] 11 O L, cal a omN ( W Cao.
No. 258; Ex.WPBMS¢M41F¥ Nyi NH Co. No. 260Q; Ex. [B20] N - POEREPRSPIGHI6 0 Co. No.
26k; Ex. [B20] WD 2006/ 061415PCT/ EP208/ 056606 140 Conpound identification
LCVS- et hods: 5 The HPLC gradi ent was supplied by a Waters Alliance HT 2790
systemw th a col umheater set at 40C. Flow fromthe colum was split to a

spect romoter w418 0Pl e A TR (St G ot BATR AL TV ana
negati ve i oni zaf HBAU®8@)40 xel) and DIPEA (0.300 ml) in DMF (10 ml) and after stirring for
10 minutes at room temperature, the solvent was cvaporated. The obtained residue was
purified by reversed-phase high-performance liquid column chromatography [first
5  purified with a NH4OAc buffer and then desalted with a TFA-buffer on a RP-cotumn].
The product fractions were collected and then the solvent was evaporated (GeneVac),

yielding 0.061 g of compound 112.

Example B20
H

Preparation of compound 113 N
[¢]

oy

_O NSy c

10 DIPEA (0.015 mol) was added to a solution of intermediate 95 (0.0025 mol) in DMF
dry (10 mL) and this solution was added dropwise to a mixture of HBTU (0.0075 mol)
in DMF dry (20 mL). The resulting mixture was stirred for 30 minutes at room
temperature and the solvent was evaporated. The residue was purified by reversed
phase HPLC (NH4OAc buffer), yielding 0.014 g of compound 113.

15

Example B21

Preparation of compound 114 o S‘L\O\g
F
T =

~#
.CHF;0;, (1:1)

A solution of intermediate 93 (crude) in DMF (20 ml) was added dropwise to a solution
of HBTU (0.00040 mol) and DIPEA (0.300 ml) in DMF (10 ml) and after stirring for
10 minutes at room temperature, the solvent was evaporated. The obtained residue was

20  purified by reversed-phase high-performance liquid column chromatography using an
eluent with an NH;OAc buffer on preplines. The product fractions were collected and
then the solvent was evaporated. The residues were desalted then by reversed-phase
HPLC using a TFA buffer. The product fractions were collected and the solvent was
evaporated (Genevac), yielding 0.008 g of compound 114.

25



Met hod 1: Reversed phase HPLC was carried out on a Xterra M5 C18 colum (3.5
mm 4.6 x 100 wth a flowrate of 1.6 m/mn. Three nobil e phases (nobile
phase A 95% Y90 UY oni unacetate - 5% acetonitrile; ndSIER2HAAEI6E:
acetonitrile; nobile phase C. 15 net halr?fﬁl) were enployed to run a gradient
condition from100 %A to 50% B and 50% C in 6.5 mnutes, to 100 %B in 1

m nute, 100% B for 1 mnute and reequilibrate with 100 % A for 1.5 mnutes. An
i njection vol UE of %%%UL was used. Method 2: 20 Reversed phase HPLC was
carried out on lith (4.6 x 25 mm with a flowrate of 3 m/mm Three
nmobi | e phases (Roippizdonyiigempoindbbh 25nMvl amphj unacetate + 5% acetonitrile;
mobi | e phase B: acetonitrile; nobile phase & n¥thanol) were enployed to run a
gradi ent condition from96 %A to 2%B a2°/§ i 0.9 mnutes, to 49% B and
49% Cin 0.3 mnute, 100% B for 02 rri\r)‘gjzjﬁ% inj ection vol ume of 2 25uL was
used. Method 3: Reversed phase HPLC wgs)c i ed out on a Xterra M5 C18 col umm
(3.5 mM 4.6 x 100 mm with a flow rat {376 nl/mn. Two nobile phases

(rmobi | e phase A 30net hanol / H20; nobil e _phase B 0.1 %formc acid) were
enployed to run a gradient condition o900 1% B to 5 % B 12 ninutes. An

i nj ection vol uresodftiofl Of intermaistaudE derudei it F 420 miReeerddatidrpdvasao PLC was carri ed
out on a Xterr g kIl m00403ndt) MMDIFEL (030000 3TN (10istihamd Jkbow rate of 1.6

m./mn. Three nobil.e ﬁhas?s t(m)bltl e hasc,;:h A 1950t0 25nmLv 2 nhunacetate + 5%
acetonitrile; MBI ET PHEURIEAIQRR{SH |6F1F”|r‘cf’_e;e “RobI '8 PRALEC: ﬁ’é#ﬁ%nol ) were
enpl oyed t o 5r udlow ag7@H;i Eisrobtagsd rasidenw isrypfiad)y roxcmed-phaspbiginperfsmancg; WO

2006/ 061415PCT/1igia Q6lamt ok6fioddghy Isinai #lucht withnat 1€H,GA0 taffedonBraliless0% C in 3.5
mnutes, to 1Oth%P1%gﬂc1f@fr%cti%nmvé}yE(ﬁlectépadd@ﬁeﬁ% sgﬁeﬁfngaym% &Ete&Q“hF}eeé?@eicused'

Method 5: 5 Reve ase HPLC was ried oyt on a Kro i oLurrin
(3.5 nm 4.6 x eﬁﬁ%‘f‘g)%?wrﬁv‘?r?eﬂgﬁ?sﬁ‘ti@igfonfr RIS al'ﬁ%g‘?f%éﬁhﬁe phases

(nobi | e phase Ardntdnitiommwete ablicctedaini thesolisaisweas Byaparet! (hénevdc), gjcldimgbi | e phase C
form c acid)y werpg7grpteayRendasr un a gradient condition from30 %A, 40 %B, 30
%Cfor 1 mnute to 100 % B for 5 mnutes. An injection volune of 10 uL was
used. 10 Method 6: Reversed phase HPLC was carried out on a Xterra M5 C 8
colum (3.5 MMExgnSeB2450 M) with a flowrate of 1 nmlmn. Three nobile
phases (nobile B A jéﬁ%{*ﬂ%et ate; mabi ‘/e phase B: aectonitrile; nobile

phase C. form C"'%@Tg'r%ﬁg'v(\%r'@ Senptoyed to (I)\UﬁN ‘adi ent condition from 85 % A,

15 % B for 3 mnute to 80 %B for 6 m putes yinj ection vol une of 10 uL was
used. Table : retention tinme (RT in n‘i@e and nol ecul ar weight as the ml+
20 Co. No. nethod Rt LCvs ML1. Co. No. [ 1
Y
NN
.CzHF;Oz(]Z])
(RS)

A solution of intermediate 108 (crude) in DMF (20 ml) was added dropwise (using a

multichannel pump) to a solution of HBTU (0.00040 mol) and DIPEA (0.300 ml) in D
15 (10 ml) and after stirring for 10 minutes at room temperature, the solvent was

evaporated. The obtained residue was purified by reversed-phase high-performance

liquid columnn chromatography [first purified with a NHsOAc buffer (by preplines) and

then desalted with a TFA-buffer on a RP-column (by preplines)]. The product fractions

were collected and then the solvent was evaporated, yielding 0.009 g of compound 116.
20



met hod Rt LCMS ML1 2 13.96 374 14 12.83 391 3 13.05 373 15 14.53 511 5 13.09

400 16 52.8 516 6 37.78 552 17 45.42 400 7 16.17 441 18 14.47 415 8
WO 2006/061415 PCT/EP2005/056606
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Example B24
1 H
Preparation of compound 117 M .

5___} \’[Zgﬁ_\}z;

C,HF50;(1:1)
A solution of intermediate 109 (crude) in DMF (20 ml) was added dropwise (using a
Watson-Marlow multichannel pump) to a solution of HBTU (0.00040 mol) and DIPEA
(0.300 ml) in DMF (10 ml) and after stirring for 10 minutes at room temperature, the

5  solvent was evaporated. The obtained residuc was purified by reversed-phase high-
performance liquid column chromatography [first purified with a NH4OAc buffer (by
preplines) and then desalted with a TFA-buffer on a RP-column (by preplines)]. The
product fractions were collected and then the solvent was evaporated, yielding 0.023 g

of compound 117.

10
Table F-1 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables : .C,HF30, stands for
the trifluoroacetate salt.
15 Table F-1
(N/
o]
/
¥N/“\g/ﬁo O N
HN._ A NH O~ NH
~ /k/'\
2 C;HF50;; Co. No.118; Ex. [B20] Co. No. 119, Ex. [ B20]
.
w,
0
0 NSy
O/ ™NH g
o KEL SEN
/K%
'~ Co. No. 120, Ex. [BZO] Co.No. 121; Bx. [B20]




13.48 431 19 14.77 376 9 45.15 348 20 36.92 373 10 14.08 431 21 14.77 404 11

13.79 435 nn .,..,. 14.38 390 12 68.6 553 23 L.~"0.73 348 13 67.81 442 25 39.09
WO 2006}061415 PCT/EP2005/056606
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\/\E/U\/N OI \[Ol/j\l
EEE | S
N EJ\/I\E
Co. No. 122; Ex. [B20] Co. No. 123; Ex. [B20]
)
(o]
J
A 1 2y S
)l\)\ PN ~y /gj/m
Co. No. 124 Ex. [B19] Co. No. 125; Ex. [B20]

|
[Nj NHQ

Co. No. 126; Ex. [B20] Co. No. 127; Ex. [B20]
)

.C,HF;0,; Co. No. 130; Ex. [B22] .C;HF;0,; Co. No. 131; Ex. [B23]
NH
fVO BOACE
o O
HN o
N
\N %’ N~ }\[

.C;HF;0;; Co. No. 132; Ex. [B22] .C,HF30;; Co. No. 133; Ex. [B22]




417 WO 2006/ 061415PCT/ EP2005/ 056606 142 Co. No. nethod Rt LCM5s MH+ Co. No
met hod Rt 1, -1-

CMB M -1- 26 1516 431 59 20.6 474 27 38.44 403 61 20.6 432 28
39.12 417 62VP3088614K9 31 36.9 538 126 PCT/EP2005/056606
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NH KN NH HN

N~
.CoHF;0,; Co. No. 135; Ex. [B22]
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= A D
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.C,HF;0,; Co. No. 136; Ex. [B22] .C,HF;30,; Co. No 137; Ex. [B22]

.GHF;0;; Co. No. 138; Ex. [B21]
o]

.C,HF;0,; Co. No. 134; Ex. [B22]

.CoHF30,; Co. No. 139; Ex. [B21]
H

/@/O\/&N 2/

e

N7 o

) ¢

G /
S /O
.CoHF;0,; Co. No. 140; Ex. [B22] .C;HF;0;; Co. No.

141; Ex. [B21]
e} o]
¥ e
Q%IW ﬁ\ K

N

¥ ﬁé

.CoHF;0,; Co. No. 142; Ex. [B21]

.CZHF::,OQ, CO. No. 143, Ex. [B21]




63 20.65 389 34 15.95 441 64 20.65 419 37 17.1 499 65 20.63 455 41 13.67 417

66 44.85 431 42 20.7 417 67 45.45 557 43 33.18 415 68 45.53 530 44 20.81
WO 2006/061415 PCT/EP2005/056606
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.C,HF30,; Co. No. 144; Ex. [B21]

.C,HF305; Co. No. 145; Ex. [B20]; (RS)
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/O\é\ SN /EJ/C‘
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H H

H
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S
cl
NN

/O\é\
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Co. No. 146; Ex. [B20]

Co. No. 147; Ex. [B19]

.C;HF;0y; Co. No. 149; Ex. [B22]
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HN NH
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S
fehe

HN\(\rNH

NN

.CoHF;0;; Co. No. 150; Ex. [B22]

.C,HF;0,; Co. No. 151; Ex. [B22]

P one
HNW NH

N\/N

.CoHF30;; Co. No. 152; Ex. [B22]

Co. No. 153; Ex. [B21]




429 69 46.1 514 45 13.5 399 70 45.75 532 46 45.29 408 71 46.08 532 47 20. 66

332 72 45.73 472 48 20.71 392 73 45.6 472 49 20.83 461 74 46.43 628 50
WO 2006/061415 PCT/EP2005/056606
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IO o No. 15 P 1B21)
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.CoHF;0,; Co. No. 155; Ex. [B21]
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.C;HF30,; Co. No. 156; Ex. [B21]

.C;HF30,; Co. No. 157; Ex. [B22]
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.C,HF50,; Co. No. 158; Ex. [B22]; (RS)

.C,HF;0,; Co. No. 159; Ex. [B21]
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Nv/

H

Q/\N/\/N 0

HNY\(
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.C,HF509; Co No. 160; Ex. [B19]

.C,HF;0,; Co. No. 161; Ex. [B19]
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O\/\/\/ETO
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.CoHF;0;; Co. No.162; Ex. [B19]

.CzHF302; Co. No. 163, Ex. [B19]
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45.78 375 75 46.87 628 51 45.35 446 76 4732 649 52 45.37 444 77 45.78 617 53

20.89 401 78 45.78 617 54 20.93 461 79 46.31 574 55 20.84 403 80 46.68 574
WO 2006/061415

PCT/EP2005/056606
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.CoHF305; Co. No. 165; Ex. [B19]
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.C,HF;0,; Co. No. 166; Ex. [B20]

.C,HF;0,; Co. No. 167; Bx. [B20]
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.C,HF;0,; Co. No. 168; Ex. [B20]

.CoHF30,; Co. No. 169; Ex. [B20]

.CoHF;0,; Co. No. 170; Ex. [B20];
(2S-TRANS)

o H

L0

.C,HF;0;,; Co. No. 172; Ex. [B22]

.CoHF;0;,; Co. No. 173; Ex. [B21]
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met hod Rt LCVS ML14 Co.
PCT/EP2005/056606

56 20.73 470 81 45.75 562 57 24.21 445 82 46.07 562 58 23.75 417 83 46.65 638
WO 2006/ 061415PCT/ EP2005/ 056606 143 Co. No'
Rt LCVB MW SH04%68&l4EH>5 109

No. net hod
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Q\O/\/NH
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.C;HF;0,; Co. No. 174; Ex. [B22]

.C;HF;0,; Co. No 175; Ex. [B22]
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N\/

.CoHF30,; Co No 177; Ex. [B21]
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.C,HF50,; Co. No 178; Ex. [B21]

.CoHF30,; Co. No 179; Ex. [B21]
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.C,HF;0,; Co. No. 180; Ex. [B21]
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.C,HF50,; Co. No. 182; Ex. [B20]

.C,HF;0;; Co. No. 183; Ex. [B20]




13.46 521 85 46.18 583 110 30.78 400 86 46, 71 583 118 45.36 435 87 45.83 527
601 90 14.33 475 121 34.65 495 91 13.84

119 13.46 601 88 14.19 461 120 13.86 .
PCT/EP2005/056606
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.C;HF;0,; Co. No. 184; Ex. [B20]

; ; BEx. .C;HF50,; Co. No. 187; Ex. [B20]
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0/\/\/\5 Q\o/\/\/\N Y
vaN \©/\«
.C,HF;0,; Co. No. 188; Ex. [B20]
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N/\/N\)
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.C;HF50,; Co. No. 190; Ex. [B20] .C.HF30,; Co. No. 191; Ex. [B20]
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NN NN Ji

.C:HF30,; Co. No. 193; Ex. [B20]
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.C,HF;0,; Co. No. 189; Ex. [B20]

.C,HF;0;; Co. No. 192; Ex. [B20]
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é o N Q/ \,/\/N\)

.C,HF;0,; Co. No. 194; Ex. [B20] Co. No. 195, Ex. [B20]




122 34.61 469 92 13.41 477 123 14.53 483 93 12. 85 489 113 36. 37 497 94 13.44

490 124 36.14 538 95 45.42 477 125 36.83 582 96 45.55 461 126 34.72 595 97
45. 13 WO 2006/061415 PCT/EP2005/056606
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Co. No. 198; Ex. [B20] Co. No. 199; Ex. [B20]
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C,HF;05; Co. No.200; Ex. [B20] C,HF;0,; Co. No. 201; Ex. [B20]
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.C;HF;30;; Co. No. 204; Ex. [B24] .CoHF;03; Co. No. 205, Ex. [B24]




518 127 35.72 566 98 46.26 525 128 37.15 446 99 45.43 491 115 33.89 504 100

45.91 449 129 37.18 461 101 44.98 463 130 37.23 461 102 46.16 511 131 36. 38
459 103 WO 2006/061415 PCT/EP2005/056606
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.C,HF30;; Co. No 206; Ex. [B24]

.C,HF;0,; Co. No. 207; Ex. [B24]
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.C;HF;0;; Co. No. 208; Ex. [B20]

.C;HF,0,; Co. No. 209 Ex. [B20]
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.CoHF;0,; Co. No. 210; Ex. [B20]

.CoHF»04; Co. No. 211; Ex. [B20]
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.C,HF;0;; Co. No. 212; Ex. [B20]

.CoHF;0;; Co. No. 213; Ex. [B20]
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.C;HF;0,; Co. No. 214; Ex. [B20]

.C,HF;0,; Co. No. 215; Ex. [B19]




67.2 483 132 37.86 509 104 66.73 576 133 33.16 575 105 67.74 525 134 35.82 532

106 67.43 624 135 37.33 572 107 67.03 596 136 34.71 532 108 66. 53 438 137
34.93 573 WO 2006/061415 PCT/EP2005/056606
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Co. No. 220; Ex. [B20]
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WD 2006/ 061415PLT/ EP2005/ 056606 144 nethod Co. NI I'LCVBRt NM+ Co. No. mnet hod
LCMBRt ML1+ 138 3438 564 163 38.29 420 139 37.36 521 164 34.33 444 140 36. 22
519 165 32, 98056041445 37 71 535 112 35,89 502 142 PCT/EP2005/056606
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33.09 573 116 45.48 475 143 35.59 530 171 45.97 475 144 35.56 570 172 46. 37

532 146 34.96 509 173 45.51 539 147 34.35 523 174 45.38 505 148 33.4 531 175
45. 49 519 WO 2006/061415 PCT/EP2005/056606
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Co. No. 231; Ex. [B20]
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Exanple O : Abl human 25In a final reaction volume of 25 il, Abl (b) (5-10
mJ) is incubated with 8 mv MOPS pH 7.0, 0.2 m M EDTA, 50 uM EAIYAAPFAKKK 10
i nM MyAcet at WOANYPAWIBIPATP] (specific activity approx. PSOEPENA oI,
concentration as required). "The react!n is initiated by the addition of the
MYJATP m x. After incubation for 40 m nutes at roomtenperature, the reaction
is stopped by the addition of 5 id of a 3% phosphoric WO

2006/ 061415PCT/ EP2005/ 056606 146 acid solution. 10 Id of the reaction is then
spotted onto a P30 filterpat and washed three tinmes for 5 mnutes in 75 mM
phosphori ¢ aci &ompaundndeatificalionst hanol prior to drying and scintillation
counting. 5 Exanple C 2: CSK human 1In a final reaction volune of 25 41, CSK
(h) (5-10 tri UrLdgMS-nechodset ed with 50 ni\4 Tris pH 7.5, 0.1 mMEGTA, 0.1 triM
Na3VO4, 0.1% | 3-nercaptoethanol, 0.1 ng/m poly(du, Tyr) 4:1, 10 nM M1C12, 10

mV MgAcct at e a 3P- ATP ctl 500 m pnol ,
concentration g-g‘ béhélgfagﬁ Vl'af’l‘%'ﬁj%feé t@/ta\CWﬁte'iS 1%&‘?2%@ SESf}e“_“L@'ftﬁg addi tion of the
MJATP mi x. Af t epluinplsatsatet ¥ri01Co Flos0rom Hgtcelyma tvas spbhotadhpiers 82auphetodioie r eact i on
i's stopped by taﬂ@y@M)HEt@dﬂorQﬁd5Wler§91f/ho@or§1%m&ﬁwl@édtlﬁm6t6ﬂ\dltlﬁaﬁh' ution. 10 pl of

the reaction 'm@ﬁgragﬁ%sﬁoq Relnts cg)gaaFdlﬁ gorsmmﬁ %ganwmﬁaﬁon age times for S

mnutes in 75 oric actd onc 0 Fior 1o ‘drying and
scintillatin counting. 15 Exanple C.3: c¢SRC human In a final reaction vohinc
of 25 pl, eSRCMdiod(5-10 mJ) is incubated with 8 rftM MOPS pH 7.0, 0.2 nM

DT, 200 11M UKL 8 L R R S, A The
regctl on is i nm)iﬁg Oﬁv?ﬁé’&)gagﬁﬁ%ﬂn‘%‘?q ﬁ‘g ‘%ﬂﬁﬁn?ﬁalx 1?%? 8??5/‘1 ﬂsud%atl on for
40 minutes at rooeniveagitet i acctanifele; makiteipbere Bs acstopiyedndbyle phree @ddi ti on of 5

ul of a 3%jphosphefidicwae keplsgkdud juan. grali@nflondiord fan 1 @66 1©530%SB 4ld&0%Spot t ed
onto a P30 filtgp 'a%trﬁglggsr W%B@UBMH @ﬁmfe', 1129; 8 R 1 it fitaSahllond@ oM PhOSPhoOri €

acid and once in net scintillathon counti ng.

Exanpl e C. 4: Eéﬁh"/(’rmff’éﬁ“frlﬁm%% ‘f‘PH‘éﬁ"“‘P%‘é’&‘{"i‘%ﬁ 108k waeusst- 25 pA, EGER (h) (5-10
m]) is incubated with 8 ml\4 MOPS pH 7.0, 0.2 nmM EDTA, 10mM MnCl12, 0.1 nmg/ m
poly(Q u, Tyr) ambg 210 mM 30MyAcet ate and [ 7- 33P- ATP] (speci fic acti vity
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vol ume of 25 gl wagwsedh) (5-10 nmJ) is incubated with 8 mig MOPS pH 7.0, 0.2
rnM EDTA, 0.1 ng/ mipoly(Qdu, Tyr) 4:1, 10 nM MyAcetate and [y- 33PATP]
(specific actiyj %dgppr ox. 500 cpm pnol, concentration as required). The
reaction 5is i the additjon of the%l\{)gATP m x. After incubation for
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Method 4:

Reversed phase HPLC was carried out on a Xterra MS C18 column (3.5 mm, 4.6 x 100
35 mm) with a flow rate of 1.6 ml/min. Three mobile phases (mobile phase A 95% 25mM

ammoniumacetate -+ 5% acetonitrile; mobile phase B: acetonitrile; mobile phase C:

methanol) were employed to run a gradient condition from 100 % A to 30% A, 35 % B;



In a final reaction volune of 25 ui, F1t3 (h) (5-10 mJ) is incubated wwth 8 nM
MOPS pH 7.0, 0.2 znlvl EDTA, 50 itM EAl YAAPFAKKK, 10 mM MjAcet ate and
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149 Score | = 10-30% i nhibition, Score 2 = 30-60% i nhibition, Score 3 =
60-80% i nhi bition and Score 4 = > 80% inhibition. | No. d C C3 C4 C4 Co C7

C8 C9 Cl0 CIYOgYee141s .Tr4- 1-cl Q. N rrrNA7 N N gt PETEP2005036606
Co.No. | TeMed  re | mm Co.No. | Method e | mm’
26 1 5.16 431 59 2 0.6 474
27 3 8.44 403 61 2 0.6 432
28 3 9.12 417 62 1 3.65 449
31 3 6.9 538 63 2 0.65 389
34 1 5.95 441 64 2 0.65 419
37 1 7.1 499 65 2 0.63 455
41 1 3.67 417 66 4 4.85 431
42 2 0.7 417 67 4 5.45 557
43 3 3.18 415 63 4 5.53 530
44 2 0.81 429 69 4 6.1 514
45 1 3.5 399 70 4 5.75 532
46 4 5.29 408 71 4 6.08 532
47 2 0.66 332 72 4 5.73 472
43 2 0.71 392 73 4 5.6 472
49 2 0.83 461 74 4 6.43 628
50 4 5.78 375 75 4 6.87 628
51 4 535 446 76 4 732 649
52 4 5.37 444 77 4 5.78 617
53 2 0.89 401 78 4 5.78 617
54 2 0.93 461 79 4 6.31 574
55 2 0.84 403 80 4 6.68 574
56 2 0.73 470 81 4 5.75 562
57 2 4.21 445 82 4 6.07 562
58 2 3.75 417 83 4 6.65 638
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Co. No. ’fectll\‘q"sd Rt MH' Co.No. | Teed g MH*
84 4 5.63 626 109 1 3.46 521
85 4 6.18 583 110 3 0.78 400
86 4 6.71 583 118 4 5.36 435
87 4 5.83 527 119 I 3.46 601
88 i 419 | 461 120 i 3.86 601
90 1 433 475 121 3 4.65 495
91 I 384 | 475 122 3 4.61 469
92 1 341 477 123 I 4.53 483
93 1 285 489 13 3 637 | 497
94 1 344 | 4% 124 3 6.14 538
95 4 s42 | a7 125 3 6.83 582
9 4 5.55 461 126 3 472 595
97 4 5.13 518 127 3 5.72 566
98 4 6.26 525 128 3 7.15 446
99 4 5.43 491 115 3 3.89 504
100 4 591 449 129 3 718 | 461
101 4 498 | 463 130 3 7.23 461
102 4 6.16 511 131 3 638 | 459
103 6 72 483 132 3 7.86 509
104 6 6.73 576 133 3 316 | 575
105 6 774 | 525 134 3 5.82 532
106 6 7.43 624 135 3 7.33 572
107 6 7.03 596 136 3 471 532
108 6 653 | 438 137 3 4.93 573
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Co.No. | Tefhed g MH" Co.No. | Tefed gy MH*
138 3 438 564 163 3 820 | 420
139 3 7.36 521 164 3 433 | 444
140 3 6.22 519 165 3 2.95 501
141 3 7.71 535 12 3 5.89 502
142 3 3.09 573 116 4 548 | 475
143 3 5.59 530 171 4 597 | 475
144 3 5.56 570 172 4 637 532
146 3 496 | 500 173 4 551 539
147 3 435 523 174 4 538 505
148 3 3.4 531 175 4 5.49 519
149 3 3.6 488 176 4 560 | 535
150 3 435 470 177 4 6.38 533
151 3 432 | 458 178 4 5.6 548
152 3 634 | 536 179 4 6.02 521
154 3 458 | 559 180 4 5.84 568
155 3 3.05 547 181 4 6.15 551
156 3 646 | 66l 117 4 604 | 557
157 3 508 | 557 202 4 504 | 600
158 3 4.48 548 203 4 556 | 515
114 3 780 | 650 204 4 5.99 591
159 3 23 600 205 4 584 | 603
160 3 6.11 162 206 4 6.18 651
161 3 439 | 419 207 4 577 | 635
162 3 624 | 408 208 4 43 451
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C. Pharmacological ¢cxamples

The in vitro inhibition of a panel of kinases was assessed using either the glass-fiber
filter technology as described by Davies, S.P. et al., Biochem J. (2000), 351; p.95-105.

In the glass-fiber filter technology the activity of the kinase of interest is measured
using an appropriate substrate that is incubated with the aforementioned kinase protein
in the presence of (**P) radiolabeled ATP. (*’P) Phosporylation of the substrate is
subsequently measured as radioactivity bound on a glassfiber-filter.

Detailed description

All kinases are pre-diluted to a 10x working concentration prior to addition into the

assay. The composition of the dilution buffer for each kinase is detailed below.

Buffer Composition Kinase(s)

50 mM Tris pH 7.5, 0.1 mM EGTA, 0.1 CSK, Lyn

mM Na3v04,

0.1% B-mercaptoethanol,

1 mg/ml BSA

20 mM MOPS pH 7.0, 1 mM EDTA, Abl, EGFR, Fes, Fms, FIt3, Fyn,
0.1% B-mercaptoethanol, 0.01% Brij-35, GSK3B, Lck, Yes

5% glycerol, 1 mg/ml BSA

All substrates are dissolved and diluted to working stocks in de-ionised water, apart
from histone H1 (10x working stock in 20 mM MOPS pH 7.4), PDKtide (10x working
stock in 50mM Tris pH 7.0) and ATF2 (which is typically stored at a 20x working
stock in 50 mM Tris pH 7.5, 150 mM NaCl, 0.1 mM EGTA, 0.03% Brij-35, 50%
glycerol, | mM benzamidine, 0.2 mM PMSF and 0.1% B-mercaptoethanol).

Example C.1: Abl human
In a final reaction volume of 25 pl, Abl (h) (5-10 mU) is incubated with 8 mM MOPS

pH 7.0, 0.2 mM EDTA, 50 uM EATYAAPFAKKK, 10 mM MgAcetate and [y->*P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The
reaction is initiated by the addition of the MgATP mix. After incubation for 40 minutes
at room temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric
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acid solution. 10 pul of the reaction is then spotted onto a P30 filtermat and washed
three times for 5 minutes in 75 mM phosphoric acid and once in mcthanol prior to

drying and scintillation counting.

Example C.2: CSK human
In a final reaction volume of 25 pl, CSK (h) (5-10 mU) is incubated with 50 mM Tris

pH 7.5, 0.1 mM EGTA, 0.1 mM Na3VO04, 0.1% B-mercaptoethanol, 0.1 mg/ml
poly(Glu, Tyr) 4:1, 10 mM MnC12, 10 mM MgAcetate and [y->°P-ATP] (specific
activity approx. 500 cpm/pmol, concentration as required). The reaction is initiated by
the addition of the MgATP mix. After incubation for 40 minutes at room temperature,
the reaction is stopped by the addition of 5 pl of a 3% phosphoric acid solution. 10 pl
of the reaction is then spotted onto a Filtermat A and washed three times for 5 minutes
in 75 mM phosphoric acid and once in methanol prior to drying and scintillation

counting.

Example C.3: ¢cSRC human
In a final reaction volume of 25 pl, cSRC (h) (5-10 mU) is incubated with 8 mM

MOPS pH 7.0, 0.2 mM EDTA, 250 uM KVEKIGEGTYGVVYXK (Cdc2 peptide), 10
mM MgAcetate and [y->*P-ATP] (specific activity approx. 500 cpm/pmol,
concentration as required). The reaction is initiated by the addition of the MgATP mix.
After incubation for 40 minutes at room temperature, the reaction is stopped by the
addition of 5 pl of a 3% phosphoric acid solution.

10 pl of the reaction is then spotted onto a P30 filtermat and washed three times for 5
minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting.

Example C.4: EGFR human
In a final reaction volume of 25 pl, EGFR (h) (5-10 mU) is incubated with 8 mM

MOPS pH 7.0, 0.2 mM EDTA, 10mM MnC12, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM
MgAcetate and [y->*P-ATP] (specific activity approx. 500 cpm/pmol, concentration as
required). The reaction is initiated by the addition of the MgATP mix. After incubation
for 40 minutes at room temperature, the reaction is stopped by the addition of 5 pl of a
3% phosphoric acid solution. 10 pl of the reaction is then spotted onto a Filtermat A
and washed three times for S minutes in 75 mM phosphoric acid and once in methanol

prior to drying and scintillation counting.
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Example C.5: Fes human
In a final reaction volume of 25 ul, Fes (h) (5-10 mU) is incubated with 8 mM MOPS

pH 7.0, 0.2 mM EDTA, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM MgAcetate and [y->"P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction
is initiated by the addition of the MgATP mix. After incubation for 40 minutes at room
temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric acid
solution. 10 pi of the reaction is then spotted onto a Filtermat A and washed three times
for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting,

Example C.6: F1t3 human
In a final reaction volume of 25 ul, F1t3 (h) (5-10 mU) is incubated with 8 mM MOPS

pH 7.0, 0.2 mM EDTA, 50 uM EATYAAPFAKKK, 10 mM MgAcetate and [y-P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required).

The reaction is initiated by the addition of the MgATP mix. After incubation for 40
minutes at room tcmperature, the reaction is stopped by the addition of 5 pl ofa 3%
phosphoric acid solution. 10 pl of the reaction is then spotted onto a P30 filtermat and
washed three times for 5 minutes in 75 mM phosphoric acid and once in methanol prior
to drying and scintillation counting.

Example C.7: Fms human
In a final reaction volume of 25 pl, Fms (h) (5-10 mU) is incubated with 8 mM MOPS

pH 7.0, 0.2 mM EDTA, 250 pM KKKSPGEYVNIEFG, 10 mM MgAcetate and [y->"P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction
is initiated by the addition of the MgATP mix. After incubation for 40 minutes at room
temperature, the reaction is stopped by the addition of 5 ul of a 3% phosphoric acid
solution. 10 pl of the reaction is then spotted onto a P30 filtermat and washed threc
times for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting,

Example C.8: GSK38 human
In a final reaction volume of 25 pl, GSK38 (h) (5-10 mU) is incubated with 8 mM

MOPS pH 7.0, 0.2 mM EDTA, 20uM YRRAAVPPSPSLSRHSSPHQS(p)EDEEE

(phospho GS2 peptide), 10 mM MgAcetate and [v>"P-ATP] (specific activity approx.
500 cpm/pmol, concentration as required). The reaction is initiated by the addition of
the MgATP mix. After incubation for 40 minutes at room temperature, the reaction is
stopped by the addition of 5 ul of a 3% phosphoric acid solution. 10 pl of the reaction
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is then spotted onto a P30 filtermat and washed three times for 5 minutes in 50 mM
phosphoric acid and once in methanol prior to drying and scintillation counting.

Example C.9: I ck human
5 In a final reaction volume of 25 pul, Lck (h) (5-10 mU) is incubated with 50 mM Tris

pH 7.5,0.1 mM EGTA, 0.1 mM Na3VO04, 250 uyM KVEKIGEGTYGVVYK (Cdc2
peptide), 10 mM MgAcetate and [y-P-ATP] (specific activity approx. 500 cpm/pmol,
concentration as required). The reaction is initiated by the addition of the MgATP mix.
After incubation for 40 minutes at room temperature, the reaction is stopped by the

10 addition of 5 ul of a 3% phosphoric acid solution.
10 pl of the reaction is then spotted onto a P30 filtermat and washed three times for 5
minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting.

15 Example C.10: Lyn human
In a final reaction volume of 25 ul, Lyn (h) (5-10 mU) is incubated with 50 mM Tris
pH 7.5, 0.1 mM EGTA, 0.1 mM Na3V04, 0.1% B-mercaptoethanol, 0.1 mg/ml
poly(Glu, Tyr) 4:1, 10 mM MgAcetate and [y->>P-ATP] (specific activity approx. 500
cpm/pmol, concentration as required). The reaction is initiated by the addition of the

20  MgATP mix. After incubation for 40 minutes at room temperature, the reaction is
stopped by the addition of 5 pl of a 3% phosphoric acid solution. 10 pl of the reaction
is then spotted onto a Filtermat A and washed three times for 5 minutes in 75 mM
phosphoric acid and once in methanol prior to drying and scintillation counting.

25  Example C.11: Yes human
In a final reaction volume of 25 pl, Yes (h) (5-10 mU) is incubated with 8 mM MOPS
pH 7.0, 0.2 mM EDTA, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM MgAcetate and [y->>P-
ATP] (specific activity approx. 500 cpm/pmol, concentration as required). The reaction

is initiated by the addition of the MgATP mix. After incubation for 40 minutes at room

30  temperature, the reaction is stopped by the addition of 5 pl of a 3% phosphoric acid
solution. 10 ul of the reaction is then spotted onto a Filtermat A and washed three times
for 5 minutes in 75 mM phosphoric acid and once in methanol prior to drying and

scintillation counting.

35  The following tables provides the scores for the compounds according to the invention,
obtained at a test concentration of 10 M using the above mentioned kinase assays.
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Score | = 10-30% ihibition, Score 2 = 30-60% inhibition, Score 3 = 60-80% inhibition
and Score 4 = > 80% inhibition.
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Example C.12 : in vitro inhibition of EGFR (Flash Plate Assay)
5 The in vitro inhibition of EGFR was assessed using either the Flash Plate technology or
the glass-fiber filter technology as described by Davies, S.P. et al., Biochem J. (2000),
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351; p.95-105. The Flash Plate technology is generally described by B.A. Brown et al.
in High Throughput Screening (1997), p.317-328. Editor(s): Devlin, John P.
Publisher: Dekker, New York, N. Y.

In the Flash Plate EGFR kinase reaction assay, a kinase substrate consisting of
biotinylated poly(L-glutamic acid-L-tyrosine) (poly(GT)biotin), is incubated with the
aforementioned protein in the presence of (°P) radiolabeled ATP. (*°P) phosporylation
of the substrate is subsequently measured as light energy emitted using a streptavidin-
coated Flash Plate (PerkinElmer Life Sciences) by trapping and quantifying the binding
of the biotin tagged and radiolabeled substrate.

Detailed description

The EGFR kinase reaction is performed at 30°C for 60 minutes in a 96-well microtiter
FlashPlate (PerkinElmer Life Sciences). For each of the tested compounds a full dose
response 1.10°M to 1.107'®M has been performed. IRESSA® and Tarceva™ (erlotinib)
were used as reference compounds. The 100 pl reaction volume contains 54.5 mM
TrisHCI pH 8.0, 10 mM MgCly, 100uM NazVOyq, 5.0 pM unlabeled ATP, ImM DTT,
0.009% BSA, 0.8 uCi AT*P, 0.35 ug/well poly(GT)biotin and 0.5 ng EGFR-kinase
domain/well.

The reaction is stopped by aspirating the reaction mixture and washing the plate 3x
with 200 pl wash/stop buffer (PBS + 100 mM EDTA). After the final wash step 200 i
of wash/stop buffer was added to each well and the amount of phosphorylated (**P)
Poly(GT)biotin determined by counting (30 sec/well) in a microtiterplate scintillation

counter.

In the glass-fiber filter technology EGFR kinase reaction assay, a kinase substrate
consisting of poly(L-glutamic acid-L-tyrosine) (poly(GT)), is incubated with the
aforementioned protein in the presence of (°P) radiolabeled ATP. (*°P) Phosporylation
of the substrate is subsequently measured as radioactivity bound on a glassfiber-filter,

Detailed description

The EGFR kinase reaction is performed at 25°C for 10 minutes in a 96-well
microtiterplate. For each of the tested compounds a full dose response 1.10°M to 1.10°
1M has been performed. IRESSA® and Tarceva™ (erlotinib) were used as reference
compounds. The 25 pl reaction volume contains 60 mM TrisHC1 pH 7.5, 3 mM
MgClh, 3 mM Mn Cl; , 3 uM Na3; VO, 50 pg/mi PEG20000, 5.0 uM unlabeled ATP,
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1mM DTT, 0.1 uCi AT*>*P, 62.5 ng/well poly(GT) and 0.5 ng EGFR-kinase
domain/well.

The reaction is stopped by adding 5 pl of a 3% phosphoric acid solution. 10 pl of the
reaction mixture is then spotted onto a Filtermat A filter (Wallac) and washed 3 times
for 5 min. in 75 mM phosphoric acid and 1 time for 5 min. in methanol prior to drying
and quantification on the Typhoon (Amersham) using a LE phosphorage storage

Screen.

Similarly to the above the in vitro inhibition of two other kinases, i.e human ErbB2 and
human ErbB4 was tested for some of the compounds according to the invention.

Example C.13 ErbB2 human
In a final reaction volume of 25 pl, ErbB2 (h) (5-10 mU) is incubated with 8 mM

MOPS pH 7.0, 0.2 mM EDTA, 10 mM MnCl2, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM
MgAcetate and [y-33P-ATP] (specific activity approx. 500 cpm/pmol, concentration as
required). The reaction is initiated by the addition of the MgATP mix. After incubation
for 40 minutes at room temperature, the rcaction is stopped by the addition of 5 pl of a
3% phosphoric acid solution. 10 pl of the reaction is then spotted onto a Filtermat A
and washed three times for 5 minutes in 75 mM phosphoric acid and once in methanol

prior to drying and scintillation counting.

Example C.14 ErbB4 human

In a final reaction volume of 25 ul, ErbB4 (h) (5-10 mU) is incubated with 8 mM
MOPS pH 7.0, 0.2 mM EDTA, 10 mM MnCI2, 0.1 mg/ml poly(Glu, Tyr) 4:1, 10 mM
MgAcetate and [y-33P-ATP] (specific activity approx. 500 cpm/pmol, concentration as

required). The reaction is initiated by the addition of the MgATP mix. After incubation
for 40 minutes at room temperature, the reaction is stopped by the addition of 5 pl of a
3% phosphoric acid solution. 10 pl of the reaction is then spotted onto a Filtermat A
and washed three times for 5 minutes in 75 mM phosphoric acid and once in methanol

prior to drying and scintillation counting.

The following tables provides the scores for the compounds according to the invention,
obtained in these Flash Plate Assays. Score 1 = pIC50 <5, Score 2 = pIC50 from 5 - 6,
Score 3 = pIC50 > 6.
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D. Composition examples
The following formulations cxemplify typical pharmaceutical compositions suitable for

systemic administration to animal and human subjects in accordance with the present

invention.
"Active ingredient” (A.L) as used throughout these examples relatcs to a compound of
formula (I) or a pharmaceutically acceptable addition salt thereof.

Example D.1 : film-coated tablets

Preparation of tablet core
A mixture of AL (100 g), lactose (570 g) and starch (200 g) was mixed well and
thereafter humidified with a solution of sodium dodecyl sulfate (5 g) and polyvinyl-

pyrrolidone (10 g) in about 200 ml of water. The wet powder mixture was sieved, dried
and sieved again. Then there was added microcrystalline cellulose (100 g) and
hydrogenated vegetable oil (15 g). The whole was mixed well and compressed into
tablets, giving 10.000 tablets, each comprising 10 mg of the active ingredient.

To a solution of methyl ccllulose (10 g) in denaturated ethanol (75 ml) there was added a
solution of ethyl cellulose (5 g) in DCM (150 ml). Then there were added DCM (75 ml)
and 1,2,3-propanetriol (2.5 ml). Polyethylene glycol (10 g) was molten and dissolved in
dichloromethane (75 ml). The latter solution was added to the former and then there were
added magnesium octadecanoate (2.5 g), polyvinyl-pyrrolidone (5 g) and concentrated
color suspension (30 ml) and the whole was homogenated. The tablet cores were coated

with the thus obtained mixture in a coating apparatus.
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Claims

1. A compound having the formula (I).

X! X
R® 3 ¥ R
s

5\/\

M

the N-oxide form, the phannaéeutically acceptable addition salt or the stereochemically

isomeric form thereof, wherein

Z' and Z” each independently represents NR?? : in particular Z' and Z? represents NH;

Y represents -Cs galkyl-, -Cs.oalkenyl-, -C;salkynyl-,
-Cs_7alkyl-CO-NH- optionally substituted with amino, mono- or di(C,4alkyl)amino,
aminosulfonyl, mono-or di(C;.4alkyl)aminosulfonyl, C,.salkylsulfide, C;.
salkylsulfoxide, or C;4alkyloxycarbonylamino-,
-C;7alkenyl-CO-NH- optionally substituted with amino, mono- or
di(C,4alkyl)amino, aminosulfonyl, mono-or di(C,.salkyl)aminosulfonyl,
Cialkylsulfide, C.4alkylsulfoxide, or C;4alkyloxycarbonylamino- ,
-Cs_7alkynyl-CO-NH- optionally substituted with amino, mono- or
di(C;4alkyl)amino, aminosulfonyl, mono-or di(C; salkyl)aminosulfonyl,
Ci4alkylsulfide, C4alkylsulfoxide or C;.4alkyloxycarbonylamino-,
-Cy.salkyl-oxy-Cy.salkyl-, -C}.salkyl-NR®-C.salkyl-,
-Cy.salkyl-NR’-CO-C _salkyl-, -C,.¢alkyl-CO-NH-, -C;.¢alkyl-NH-CO-,
-C.3alkyl-NH-CS-Het’-, -C, 3alkyl-NH-CO-Het’-, C,alkyl-CO-Het'*-CO-,
-Het4—C1_3alkyl-CO-NH-C;_3alky1-, -Cy7alkyl-CO-, -C,6alkyl-CO-C,.galkyl-,
-C1alkyl-NH-CO-L'-NH-, -NH-CO-L%:-NH-, -C|alkyl-CO-NH-L*-CO-,
-C1alkyl-NH-CO-L!-NH-CO-C, salkyl-, -C;.salkyl-NH-CO-L'-NH-CO-,
-CO-NH-L%-CO-, -C.2alkyl-CO-NH-L?-CO-NH-C ;alkyl-,
-C12alkyl-CO-NH-L3-CO-NH-, -C}.,alkyl-CO-NR-C} ;alkyl-CO-,
-C1alkyl-NR!'-CH,-CO-NH-C salkyl-,-NR *-CO-C _salkyl-NH-,
Het’-CO-Cjalkyl-, -C\_salkyl-CO-NH-C_salkyl-CO-NH-,
-C1.salkyl-NR'>-CO-C, salkyl-NH-, -Het®-CO-Het'-, -Het®-NH-C}_salkyl-CO-NH- ,
~C13alkyl-NH-CO-Het*2-CO-, or C)_salkyl-CO-Het*-CO-NH-;
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X! represents a direct bond, O, -O-Cj,alkyl-, CO, -CO- Cyzalkyl-, NR'®,
NR'®-C,_alkyl-, -CO-NR'"-, -Het**-, -Het*-C zalkyl-, -O-N=CH- or -Cy.,alkyl-;

X2 represents a direct bond, O, -O-C/alkyl-, CO, -CO- C;alkyl-, NR's,
“NR'®.C,salkyl-, -CO-NR"-, -Het**-, -Het**-C) salkyl-, -O-N=CH- or -C zalkyl-;

R' represents hydrogen, cyano, halo, hydroxy, formyl, Cj.salkoxy-, Cyalkyl-,
halo-phenyl-carbonylamino-, Het™,

Ci.salkoxy- substituted with halo, Het' or C;4alkyloxy-, or R' represents
C1.salkyl substituted with one or where possible two or more substituents selected
from hydroxy, Het'® or halo;

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
C)4alkyloxycarbonyl-, C;4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C,4alkyl)aminocarbonyl-, C;4alkyl-, C;¢alkynyl-, Cs.¢cycloalkyloxy-,
aminosulfonyl, mono-or di{(C;4alkyl)aminosulfonyl, C,.salkylsulfide,
Cjsalkylsulfoxide, or Cl_aalkbxy-;

R? represents hydrogen, cyano, nitro, C;alkyl, or Cj_4alkyl substituted with one or more
substituents selected from halo, C;_4alkyloxy-, amino-, mono-or
di(C;4alkyl)amino-, C,4alkyl-sulfonyl- or phenyl;

R* represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
Ciaalkyloxycarbonyl-, C|4alkylcarbonyl-, aminocarbonyl-, mono-or
di(C.salkyl)aminocarbonyl-, C;4alkyl-, Cs¢alkynyl-, Cs¢cycloalkyloxy-,
aminosulfonyl, mono-or di(C,_4alkyl)aminosulfonyl, C;4alkylsulfide,
C,.4alkylsulfoxide, or C;_salkoxy-;

R’ represents hydrogen, cyano, halo, hydroxy, formyl, C;_salkoxy-, C; salkyl-,
halo-phenyl-carbonylamino-, Het?!,

C)¢alkoxy- substituted with halo, Het? or C;4alkyloxy-, or R® represents
C)¢alkyl substituted with one or where possible two or more substituents selected
from hydroxy, Het' or halo;

R® represents hydrogen, C.salkyl, Het"!, Het'?-C,_salkyl- phenyl-C;y_qalkyl- or phenyl
wherein said R® is optionally substituted with one or where possible two or more
substituents selected from hydroxy, amino or C;4alkyloxy-;

R’ represents hydrogen, Cj4alkyl, Het13-C14alkyl- or Cy.qalkyloxyC;.salkyl-;

R!® R!?2 and R" each independently represent hydrogen, or C).salkyl optionally
substituted with hydroxy, amino, mono- or di{C,4alkyl)amine, phenyl, Het® or
Cisalkyloxy;

R represents hydrogen, C,4alkyl or represent mono-or di(C;4alkyl)amino-C;_salkyl-
carbonyl- optionally substituted with hydroxy, pyrimidinyl, mono- or
di(C,salkyl)amine or C.salkyloxy;
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R'® and R'® each independently represent hydrogen, C,_salkyl,
Ci.qalkyl-oxy-carbonyl-, Het'®, Het'"-Csalkyl- or phenyl-C; 4alkyl-;

R'7 and RY each mdependently represent hydrogen, C;4alkyl, Het”, HetlS-C|_4a1kyl- or
phenyl-C,.salkyl-;

R* represents hydrogen, C;.qalkyl- optionally substituted with one or where possible
two or three substituents selected from halo, cyano and phenyl;

L' represents C;.galkyl optionally substituted one ore where possible two or more
substituents selected from phenyl, indolyl, thienyl, pyridinyl, methylsulfide,
hydroxy, thiol, cyano, thiazolyl, polyhaloC,.4alkyl-phenyl-, C;4alkyloxy-,
hydroxyphenyl, C;salkyloxyphenyl-, aminocarbonyl, hydroxycarbonyl,
Cs.gcycloalkyl, amino, mono- or di(C,.4alkyl)-amino-, imidazoyl or guanidino; in
particular L' represents C.galkyl optionally substituted one ore where possible two
or more substituents selected from phenyl, indolyl, pyridinyl, methylsulfide,
hydroxy, thiol, cyano, thiazolyl, pblyhaloC1.4alkyl-phenyl-, C4alkyloxy-,
hydroxyphenyl, C_salkyloxyphenyl-, aminocarbonyl, hydroxycarbonyl,
Cj.¢cycloalkyl, amino, mono- or di(C,.salkyl)-amino-, imidazoyl or guanidino;

L? represents Cgalkyl optionally substituted one ore where possible two or more
substituents selected from phenyl, indolyl, thienyl, pyridinyl, methylsulfide,
hydroxy, thiol, cyano, thiazolyl, polyhaloC,4alkyl-phenyl-, C,_salkyloxy-,
hydroxyphenyl, C4alkyloxyphenyl-, aminocarbonyl, hydroxycarbonyl,
Cicycloalkyl, amino, mono- or di{C)4alkyl)-amine-, imidazoyl or guanidino; in
particular L? represents C).galkyl optionally substituted one ore where possible two
or more substituents selected from phenyl, indolyl, thienyl, methylsulfide, hydroxy,
thiol, hydroxyphenyl, aminocarbonyl, hydroxycarbonyl, amino, mono- or di(C,.
salkyl)-amino-, imidazoyl or guanidino;

L’ represents C_galkyl optionally substituted one ore where possible two or more
substituents selected from phenyl, indolyl, thienyl, pyridinyl, methylsulfide-,
hydroxy, thiol, cyano, thiazolyl, polyhaloC,.salkyl-phenyl-, Cjqalkyloxy-,
hydroxyphenyl-, C,4alkyloxyphenyl-, aminocarbonyl-, hydroxycarbonyi-,
Cs.¢cycloalkyl, amino, mono- or di(C-salkyl)-amino-, imidazoyl or guanidino; in
particular L? represents C_galkyl optionally substituted one ore where possible two
or more substituents selected from phenyl, indolyl, thienyl, pyridinyl,
methylsulfide-, hydroxy, thiol, cyano, hydroxyphenyl-, polyhaloC, 4alkyl-phenyl-,
Cyqalkyloxy-, aminocarbonyl-, hydroxycarbonyl-, Cs.scycloalkyl, amino, mone- or
di(C;4alkyl)-amino-, imidazoyl or guanidino;

Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
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30 Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from C,_4alkyl, Cs.¢cycloalkyl,
hydroxy-Cj.4allkyl-, Cj4alkyloxyC,.salkyl or polyhydroxy-C;.4alkyl-;
Het" represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
35 pyrrolidinyl or piperidinyl is optionally substituted with one or where possible two
or more substituents selected from C).4alkyl, C; ¢cycloalkyl, hydroxy-C; salkyl-, Ci.
salkyloxyC,_salkyl or polyhydroxy-C;.salkyl-;
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of two other kinases, i.e human ErbB2 and 10 human ErbB4 was tested
for sone of the conmpounds according to the invention. Exanple C 13
ErbB2 human In a final reaction volunme 68 25 tl, ErbB2 (h) (5-10 nl)
IS incubate vmth8 7.0 DIA,. 10. M. MhC1 0.1.
o U el S MRS P i e TSR SIS R
activity appr opyrr&lﬁlﬁnyimﬂpmmﬁmyd:mr@ﬂnhalmsubsuta‘@drvemmree]ﬂ)wheifmmssible two
reaction is ini L& )

i ncubation for 0} Sqlet Ym&ﬂlgsquc‘?é&fir&ﬂ@ lﬁ(ggedvg@;r%g) a;ﬂ égchtyﬁg&}n&:%“*alkyl C1-
st opped by the43é1€bdbx)r(bnaldiﬁ/1@Rﬂlyfb’ﬁrcaiys@bqﬂﬂfo@phor| c acid solution. 10
pl of the rggpt fegfbshlﬁsmst@m%yatgfsaecte@h%npmaﬁhbﬁhﬁ Ayl pre&RAgy] or

three tines mnutes In rrc acl n onc

met hanol 20pr i Bwerfl@nawwfsmaﬁaﬁi %%}\éﬁﬁ PP‘il‘a’fﬂﬁBﬁu‘FéUHFq‘ ! Oﬁiawb%fedz%%ible
ErbB4 human | fvdlof inBA subStaGéntoselscddiidm @f, AkyRICs sdsichBky(,h) (5-10 n)

o/ - pot y( a uvergRy Ch e oty et o B o3P AT speci T ¢

activity apHedkrepiBentayimtponicle seeatedftanapywolidisylroe gigeridty] witrein said
react | o s | nH%t)a s%ﬂ)h?%al%bgﬂgfeh Lot He otr%ep%ﬁbf@ t)&ro d%fntlcﬁ“ﬁ substltuents
i ncubation for

omte e react
st opped by t hesderi¢d from (bf«;a&ylaﬂswcépng% dnespvori-alkadi 6 z%k)d?’i)&walﬁl or
pl of the reach9Rydrexy- @Eﬁhﬁmwd onto a Fil termt A and washed three
times for 5 mhputes in g hos hO(iIC aci d once ﬂetha nal
30prior to HFSuWQfeéﬁHS% plRrOCy g pelesied Gammpghe BTl Pipeiprpy or
provides the sg@@ﬂ@mjzlomrhérh@ saﬂrmatfrisi spteanrily disgitited Witk ohavewhéempossible
obtained_in thgse Flash a e =Pl , Score 2 =
pl C50 f ASm 5 Fv%o 1§881Eeesu§stﬁu CYGZi fro rg\gMalI]iyl, Cg)_(,c%%aﬁ(y?, )
2006/ 0614 15PCThiR20BEH %B}ﬂaﬁlhslzyloxy@ 2006 b0pdaEIRCY-ERZANB 056606
153 D. Conpgsy ‘%mi&’@aéz% fixle égagntbpllegﬁ%%ﬂgFfh@trem-ély@i%'s@l@éte@ﬁ%ﬁﬁlbéﬂ/dmyl

typi cal pharnaceuti cal corrpo temc
adni ni strati onllloﬁ)f@hphhplpaﬁénﬁhrfﬂfﬁnﬁlulé}’féé(t@ dipxgkaaph dusrobylvitagolyhe

present invent thlﬂaz&y]AFsbkéé%l)Jl rl‘giraﬁﬁk&lm yﬁ(Nnyl) 016}@1‘1‘4)351@111)71 fheephaud Het'® or
t hese exanples_re

or
phar macélt i cal Hyt a@(‘?é’ﬂf’%?g yegugﬁgﬁﬁeﬁ&ﬂt o,ﬁﬂ&a@g# I @éﬁ%‘éa]ﬁyﬁ phenyl,
filmcoated taplh@tyscl RiegacCaiallon-oal-Qablket- nomroe or 4@kl )amido-Ar hmino-
(100 g), lact ose(g Q0 g) and starch (200 g) was m xed well and
10t hereafter hu cfl |ed with a solution of sodium dodecyl sulfate (5
g) and pol yHﬁtnyEmd Hhstr reath tapendenlypepiasenib e betexpgclpiselostediipry piparidinyl,

wet powder m Xt [&ﬁoﬂﬁﬂ gfgﬁr\é%% l%ﬂaﬁgoﬁﬁQZoﬁypﬁﬁﬂo?aﬁﬂ' fhiazbRANotDERE Was

added m croeryst I ne ahd, hydro enai veget abl g,
oi | (152§). Thisnigpzsily, Xﬁﬁ%ﬂzﬂﬂw%\ﬁmlﬂaﬁ&l%ﬁb@@%@ dinyt yhergpy wicHet™ or

gi vi ng 10i 000 Hehl g tloﬁﬁ%uﬁﬁﬁ@ﬂéﬂ $’J1ﬂ1§h1ﬂ-1ﬁ0 rtglmkyll P@dﬂﬁylG/le;alkyl- phenyl
i ngredi en g ce in
denat ur at ed et%‘i‘éﬁl ¢ ﬁ%&h? 4'118':1 @L&X(ﬁmsf}f gﬂj # aE‘E 7|0F amino-

cellul ose (5 ggarbemyDCM (150 m ). Then there were added DCM (75 m)

ol t o i 0B iR g G AP R B PhR, pY Bl erion

was addéd to terpipeidieyl veredein heid Hateisontmnally substdrdavith grreet where
oct adecanoat ¢ % Fsstldwo a%a/ﬁélthm&wfgs%lécf&fa%ﬁ ﬁy&bx r«:g4ﬁﬂt2p@at6ém&@l<y1
¥leeat

col or suspension (30 m ) and the whole was ena t abl et
cores were coab¥HO¥y- pll‘rﬁlﬁé tha% le]Bi‘&q:h‘@H(ylerRPQW THx

appar at us. Het® and Het** each independently represent a heterocycle selected from pyrrolidinyl, 2-
pyrrolidinonyl, quinolinyl, isoquinolinyl, decahydroquinolinyl, piperazinyl or
35 piperidinyl wherein said Het? or Het** is optionally substituted with one or where
possible two or more substituents selected from hydroxy, Het™, Het**-carbonyl, C,.
4alkyl, hydroxy-Cj4alkyl- or polyhydroxy-C;.salkyl-; and



154 Clainms 1. A conpound having the formula (1). M 5 the N oxide
form the pharmaceutically acceptable addition salt or the
stereochem cally isoneric formthereof, wherein Z1 and Z2 each

i ndependently represents NR22 ; in particular Z1 and Z2 represents
NH;, Y represents -C3_9alkyl-, -C3.9al kemgb-, -C3_9al kynyl -

10- C3_7alk t tituted th

i ( Gl Kyl ) BRE R i PSR P SRR 562%@%;@ olinyl,
Cral kyl sul fi depy@ilidisyl mhmh@bmr peridimy] Grheadik ydid ¥iet"a mhaod Higt %aermpaonauy
C3_ral kenyl 31.1|\l'|Jst1tu?é)u1 WRH % Xr \%ﬁggkoésﬂntlg gvg\%)rz%opergugﬁf %QQe]ec fron;

di (G _ol kyl )antne, —am nosul no- or am nosu ,
15Cmal kyl sul fi @mallcﬁaqikwslaalﬂw pldroxpiC @Ikt @mugybaw@mglkrdrw polyhydroxy-
C3_7al kyPyI COCNl-gl )qptr onal ly substituted with am no, nono- or

di (G _4a kyl) am am nosul fod\é nono- or di (Cmal kyl ) am nosul fon)f

Cal kyl sul f He@, 2 og Herr kﬁ;aplsmdreﬁ@a atlpreprssent 21 hejarosupieaselsHRd fxam merpholinyl,
-Cl_b5alkyl-N yrrcaﬂhﬁany@fiﬂ lféﬂizrﬁ@o%ﬁ peridfal] Gakein sai%ﬂ‘l-l@@2 and

Cl. 3alkyl- NH ket 9-
Het 4a01y3 al kyl £ @O ﬁpl_ogtiorgiliq?@i %ute%ylt%nﬁyr \n@ﬁre posm%’ha%wo OI morc¢ su%s? fuehts
- C1. 6al kyl - CO- $lecballfkyrh-hydroky, @ajakigl, hiyoRO-T Lalyl- or - NH CO- L2- NH-

G _2al kyl.-N 1. 3al kyl -, 25-CO NHL2-00-, -C
1_2al kylIIO N%‘)L%Wbﬁcf‘“?ﬁal kyl -, Cl_2alkyl- CO NH L3- CO NH,
- Cl1_2alkyl- CO NR16- C1_3al kyl - 00-,

G _2al kyl -NRI I %pgghd\ﬂgfﬁmgﬁl(%- ,-NR12- CO- G _3al kyl -

Het 5- CO- C1_Zalkyl-, -Cl 5al kyl -CO NH-Q v | - CO NH-,

G _5al kyl - NR13- CO- G _3al kyl - NH-, {Hﬁ Cg}ﬁlﬁleg{\?\

- Het 5- NH- G _3al kyl - CO-NH , 30- C¥! 3al kyl - NH CO- Bt 32- 00-, or

C1_3al kyl - CO Het 33- CO- NH-; 455 1 represents a dgrec% bond 0,
-0-Cl.2alkyl-, cO -co c1 B kyl-,

-CO NR17-, -Het23-, -Het23-C* kyll-, ' b _2al kyl -; X2
represents a di rect bond, 0, Q- al kyl -, sCL. 2al kyl -,
NR18, NR18- C3_2al kyl -, - L9-N_; , 4- Cl2alkyl -
-0-N=CH or -G _2al kyl -; 5 Rereﬁrese s/\jﬂ%%rogen, cyano, hal o,
hydr oxy, fornyl, Cl.6al koxy-, hal o-phgnyl sbgnyl am no-, Het20 ,
G _6al koxy- substituted with hal o, Heflp o _ol kyloxy-, or R1
represents G _6al kyl substituted wth e 2where possible two or

nmore substituents sel ected from hydroxy, Nhiet | gy or hal o; 10 R2
represents hydro poxycar bonyl -

Cl _Li al kyl ox%cgrlr“bo%:nidczy%?)81 mﬁ%’ ﬁ/?lﬁﬂgﬂ?mmgm nocar bonyl -, rnono- or
di (Cl al Kyl )‘érrtpr@&?aer@nyalkyl ,C2 3Gk enyhy1Cs; 9a1®rmxlcl oal kyl oxy-,

am nosul f onyl cgqm PCodNHCHEﬁ&%h}%{Mﬁ@lﬁéﬁ fARnindiddiok gk sul fi de,
Cl4al kyl sul foxr
(C1.qalkyl)amino, aminosulfonyl, mono-or di(Csalkyl)aminosulfonyl,

C.qalkylsulfide, C;alkylsulfoxide, or Ci.salkyloxycarbonylamino-, -Cs.7alkenyl-CO-
NH- optionally substituted with amino, mono- or

20 di(C.4alkyl)amino, aminosulfonyl, mono-or di(C;.salkyl)aminosulfonyl,
C,.qalkylsulfoxide, C,4alkylsulfide or C;salkyloxycarbonylamino- ,
-Cs 7alkynyl-CO-NH- optionally substituted with amino, mono- or
di(C|4alkyl)amino, aminosulfonyl, mono-or di(C,.salkyl)aminosulfonyl,
C,.salkylsulfoxide, C;4alkylsulfide or C;4alkyloxycarbonylamino-,

25 -C,salkyl-oxy-Cy.salkyl-, -C1_5a1ky1-NR6—C1_5alkyl—,
—C1-5a1ky1-NR7—CO—C1_5alky1—, -C.6alkyl-CO-NH-, -C,.galkyl-NH-CO-,
-Cy.3alkyl-NH-CS-Het’-, -C;.salkyl- NH-CO-Het*-, C,zalkyl-CO-Het'®-CO-,
-Het*-CH,-CO-NH-C r.3alkyl-, -Cy7alkyl-CO-, -C,4alkyl-CO-C,_salkyl-,
-C1alkyl-NH-CO-CR®R’-NH-, -C}.5alkyl-CO-NH-CR*’R*'-CO-,

30 -Cy.2alkyl-NH-CO-CR*R*-NH-CO-, -C}.5alkyl-CO-NH-CR*R*-CO-NH



15 R3 represents hydrogen, cyano, nitro, G _al kyl, or Cl4al kyl
substituted with one or nore substituents selected from hal o,

C _4al kyl oxy-, am no-, nono-or di (C _al kyeam no-, G 4al kyl -sul fonyl -
or phenyl; R4 represents hydrogen, cyano, hal o, hydroxy,

hydr oxycar bonyl -, G _al kyl oxycar bonyl -, 1@4al kyl car bonyl -,

e Lo Do RSP G ) SRS e

G _4al kyl sul f i &R > @aidqyhikyl-Roixj et -C0-CChallwd!, kNEycO-GR 'REpNEs ent s

hydr ogen, cyan hal X f i I M N
hal o- phenyl - cag%‘o‘ﬁ%gglohﬁ?g?geF%ag]?i'?{@'é%{"_%lﬁggyi—zﬁg{u%gg'?mag@d R
hal 0, Het2 or GCOENKyCBXR'’-COF, Hst’repritdenesHet - WHHKyalleleQ-Nelat; ed
w th one.or I Orn_ POl u i e - &d from
nycroxy. *Hek 1O ERRpa AR R0P O The iRy 0, OO UG IR 1
Het 12- Cmal ky! - NRerfprzaleyl-asiHeyd -CQNRp eﬂ%t whielei-f1-gdind- Rg-NeCH- or

optional Iy substitmipd with one or where possible two or nore

30substituepts sel ected from hydr , ' or, Cldal 1 R7
represents fyEPEGEMS 2EPAL By, %I—é‘?’ %z%gﬁzpzﬁ?(y F-O'é;l'zalﬂf'%ﬁ »

G 4al kyl oxyGi _ 44 RydalkiRLE.CHRL 2 -GONIRE3 -Beath, iHutféignakylt) 0-Nepifeoent
hydroge% or CI 4allkk /| optionally substituted with hydroxy, am no,
nono- or “di (101 arzﬁyp'%lam' ne, phenyl, Het26 or G _4al kyl oxy; 35 R
represent s Ryrhpoagents hirogerk pivaney, halephyskent forond-rsalkoxy-, Cr.ealkyl-,

di ( Cl4al kyeam 5.%@1]41%]1_@4}%%113%514_-@'@ onal |y substituted with
hydr oxy, pyri m.diny mono- - or di [ Cl4al kyl)am ne or Cngl kyl oxY; 156

R16 and a | c cactlkoxtep®sidied Witl kle.ddetntr Gyatolay- ik sgpgrspnts

Cl4al kyl - oxy- c@y Ay bubstitdedd witiighd dr- kHerd pbisile tvas opfereydub&itueltkydlected
R17 and R19 each ind gnden%[tyg r esent hydrogen, Cl4al kyl, Het 14,
Het 15- A 4al kyl - ‘nglgf W XN 5 K represents hydrogen,

G 4al kyl - oRt fepreabiity hgdrbgér, tydredhalbs nydomey, bydrakpraebquybsi bl e two or

t hree substitugnt fr angQ. . 1\
represents Ci _§b‘fa§(ﬁ&3§ﬁ°§ﬂ i ’I?f%%gisctgﬁoﬁlg’}?%ﬁg&ﬁ%g%bp%ssi bl e

two or nore sudiéCisliehesimshdoned ¢rebypbhenslkynyhdes-saycloakiyboryt,
pyridinyl, metfyigulifdd E’m&ﬁbcgr%()(}MElﬂymmin%’lgﬂﬂyl,U}L@lk?ﬂsﬂﬂ%xide,

pol yhal oG _al kyl - pheny[ -, Cl4al kyl oxy-, 10hydroxypheny

Cl4al kyI28xypheéy4aE)1$3’?S&‘¥$ﬁ1Fo‘€a§1 lrlﬁ‘?gY" hydr oxycar bonyl , C3_6cycl oal kyl

anm no, NN’ RpredértEAydragdty byandhine; C; ialitydaaraylalkyl gibstitutidnath one or more
particul ar LI represent i . sal ti.onally substituted one ore

wher e possi bl esuﬁg%mgﬁs ﬁ%?%@%%l&%%gﬁfggggf}éc?lgwof T'OM phenyl

i ndol yl , pyri ddit@lsalkyBtinyios T f4abky]-sidfahybyor phetilpl , cyano, thiazolyl,

pol yhal oG 4gd - = perC Kk X %%HF% [,
Cl_4a|kyIojgpﬁ%%?ﬁﬁsﬂgﬁPﬁ%E%ﬁ%%hg@?’ ;%?%ég%g?gong ,9%3_60ycloalkyl,
am no, Rbno- of -AlipEErenyl-{riakylcabenylaARino b YYimN@nA®T 2
represents G _gatkylkyPRiniRieaibodylsubshikiit ed.mnaynl €; Wielhelkprssi,bl e
two or nore subslltq?nt select%g:faﬁqé heny| ngﬁlé , t?le&yl,
pyridi nyl, et HYMEH b maRpchr e -+ Ry Bmingspl eyl Kl geyiforide,

pol yhal oG 4al k| safiygdiyfide or@  c4kkboky!, oxy-, 20hydr oxyphenyl,
Cl_4al kyl oxyphenyl -, am nocar bonyl, hydroxycarbonyl, C3_6cycl oal kyl,
am no, nono- or di (C _4al kyl)-am ne-, imdazoyl or guanidino; in
particular L2 represents C _sal kyl optionally substituted one ore
where possible two or nore substituents sel ected from phenyl,

i ndolyl, thienyl, nethylsulfide, hydroxy, thiol, hydroxyphenyl,

am nocar bonyl, hydroxycarbonyl, am no, nono- or di(C
254al kyl ) -am no-, im dazoyl or guanidino; L3 represents G _sal kyl
optionally substituted one ore where possible two or nore
substituents sel ected from phenyl, indolyl, thienyl, pyridinyl,

nmet hyl sul fide-, hydroxy, thiol, cyano, thiazolyl,



157 with am no, Chal kyl, hydroxy-Chal kyl -, phenyl, phenyl - Chal kyl -
Chal kyl - oxy- Chal kyl - nmono- or di (Chal kyl )am no- or am no-car bonyl -
Het 2 represents a heterocycle selected from pi peridinyl, norpholinyl,
pi perazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,

i m dazolyl, isoxazolyl, 5oxadiazolyl, pyridinyl or pyrrolidinyl
wherein sald Het2 is optlonally substltuted wi th am no, Chal kyl,

hydr oxy- Chal kyl -, phenyl, phenyl - Chal kyl€l Cl 4al kyl - oxy- Chal ky! -

nono- or digGag} e&ﬂts)@ﬂragen 8YardhA18 15N Irmy], ldg A kand, tlpgaﬂwach

i ndependent | y r rese terocygl g sel ected frompyrrolidinyl, 2-
pyrrolidinonyl aﬁgaﬁl% T pny ?‘?B}?mlg?il PN decahydr oqui nol i nyl ,

pi perazi nyl orC, 6&1(&0:@ mebstﬂuﬂeyhzvmﬁaﬂ@lHet |G:i4hld{y&x§ndr Rétrepreseﬁts
optionally su

e or
substituents sélsa1 Flt%]%ﬁl elamg?%%(e ot %‘psg éoony %%Fﬂ%ﬂﬂﬁ&ts selected
hydroxysG _al kyl fragm hpdoghyidet Gop haival kyI . Het5 and Het6 each

i ndependentﬂwreﬁl%pén%sl%qﬁo ge nhel efieaygte sele W%gquéllr Eﬁ@ng,y As} QilkgL Bﬁ'bhen?I

pyrrolidinonyl”, piperazinyl or | perl d nX
are optional | ywheseinisaidi R Li@@atlﬂm Iy sypsitye mﬂéeﬁbwpmr@ﬁw yp OFrHF)ée

substituents sgbaahafs fdamRdirenmdrox$ ahislor dwﬂkﬁwy-Chal kyl - or
pol yhydr oxyr"Gh@leksphs i df@ﬁena@q‘;éﬂ%ﬂsHagC@ éﬂgm@?qu N)XS@F-Ea@@ﬁm a

het erocycl e sel ected from pyrrolidinyl pyrrolidinon

pi per azpnylR3oR’ m*Paad AP neskh WhRp&iant! @é;ﬁ'es'éﬁt@ heddg biebﬁcEm}%pnmbl

R b WY &dofmﬁmu@m%exx &1, hydtepheny,
pol yhydroxy- Gi@l 4Kde}Qxybbér@/1-aﬂldldde§IlbOﬁﬁphydrmﬂthdﬂD'Euhqynolg ephesent a
heterocycle s Cl’ 146 rom n rroI yl, azetidinyl,

n

2-pyrroliding RE a&?f‘ fml i';‘zoﬁ':l 8}/%& > wherein said Het9 and
Heti are oR',dba ranq/ “Udash mdap@dlemly rﬂpmsentdwdmgen,eorﬂhsslﬂ(m eptionellyr
nore sybstitu )Sma]lp] } Y. yl - or
25pol ylﬁlydr oxye%Bi tﬁ%h fhEiﬂ(gH rep ?rg);girﬁ)%ﬁoa he{dér glgygﬁlg{@g%@ggkf rom
pyrrolidinyl Mﬁikﬁ@rxb’dl nyl wherein said Heti' is optionally

substi t ut ek "Widpheseste h9ﬂr8§»&e r(?M@Ht?Ednﬂbﬁre&ém R0 TRGE amﬁﬁlbdnuﬁaicsa alkyl-
sel ected from Chal k g%ﬂ Wroxygéyrﬁgfdi@hﬂ@ﬁ?%fént a

I
Chal kyl oxyChal%® ongt OBHP%
het erocycl e se:h(@hel@tyl)mﬁmemlcplaaikylnyy,, pyrrolidinyl, piperazinyl or

bl Peri ghnyip Mhar aim,SPR% deh hfiehS1ARY rafieht rSHRBLA Byéedal 5pnmy0r

where possibl’e t\Wwo or nore s rom th
C3, 6¢cycl oal kylsubstiraedxyithaheayl, ingdolyl, lmmhylﬁlylﬁd%ymdmyythlqir hydroxyphenyl

pol yhydr oxy- %1ﬁéféarbor§?th%r§r mﬁ%@&%ﬂtaﬁnﬁ%%&%‘gi(@ %kﬁf bshd-r om

pyrrolidinyl or per| erein said 35 pyrrolidiny
pi peridinyl id P rf%ilguﬁn@mﬁ’stl tuted with one or where p055| ble two

or nore sulgsf hﬁdJRHte%cl’iﬁidégéIﬂéntﬁy‘ @&ﬂlﬂyﬁfogeﬁ;rwalk@@' kyl,

i1e G B e LAY T

al ky, 4al k
Het 14 r%épr eseréMalk&LP’& 8
pi per i di nylR"et R reastairdepsrrdently hpregentdrydpmigoerG diikyl, He$]4,dﬂeti' o pdallgyl- or
substituted WI ﬁ'lﬁ@ gere possi ble two or nore substituents
sel ected fr%’n ) 6cycl oal kyl , hydroxy- Cral kyl -, C1-
4al kyl oxyCR3d ;R end B3 qﬂnlymd@nwemqu:sents@yﬁ@g%w prediad aptonglly

heterocycl e selpgigdd wlmrpw1§ﬂﬁb1ymethﬁxﬁ1ﬁeéIlﬂhwdy tH Py RSk Py
pi peri di nyl wherein Sna’ﬁ i s optignally substliute vvlth one or

wher e pBssi bl émipReagionys hydxyeIPeR} &rarang gy 08 (o ARRYIO
C3_6cycl oal kylimiduggylotyeuthidalokyl -, Cmal kyl oxyCi _al kyl or

oyt ol i di o BPT r'aaw@e kT il FPha Y SRR G35 B R ble
substitut ed wittvh ooﬂ&eﬁsubahmeﬂtspdsete@fmmh@o,myamrﬁi Hwbgl i t uent s
sel ected from rgﬁ%géﬂg a hgfére%%(lg saaldky lfronf%ﬂér?cﬁﬂilﬁ%é%h%ﬁh}"h piperazinyl,
35 furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted



Het 26 and Het 21 each i ndependently represents a heterocycle sel ected
from pi peridinyl, norpholinyl, piperazimgl, furanyl, pyrazolyl,

di oxol anyl, thiazolyl, oxazolyl, 25imdazolyl, isoxazolyl,

oxadi azolyl, pyridinyl or pyrrolidinyl wherein said Het26 or Het2l is
optionally substituted with am no, Cnal kyl, hydroxy-Cral kyl -, phenyl,
phenyl - Cmal kyl -, Cl4al kyl - oxy- G 4al kyl - nono- or di(G oIkyI)anino- or

am no- car bonyl -, Het 22 enfs a he enocy ed. f

nor phol i nyl , ’rﬂi‘@‘f“?”t?’ ﬁ{‘f‘l‘ﬁﬁé ‘ﬂﬁéﬁ%’?{ﬁ }%OP Eéﬁ}eﬂ}’ @14% fein said
Het 22 i E ;)ptl dD,aJallgrl-suj&ﬂmalhylemomtbrdn([éMaﬂ«:yi/)hmnm pnsmniol—cmrbmyl-orl
nore substi .

hydr oxy- d Pﬁ’l %&%S&EL %%E%%C&@?%(@é%é%éw a7 Xlﬁ%ﬁix@ @aﬁglnﬁy
Het 23 and Het 2franak pyiazdp sleretanyl; thiaprlels exazo lhmlréazobﬂuds@(ag@lw ct ed

from pygrol i d'd})éhraz& l %1‘1&1?1 1&' 1H1 %Q&iﬂ é&‘.i'd Heﬂ2 ?@&Hioﬂglllﬂr 8stituted
decahydr oqui nol | nyl erazin or p| perl ,\r/lp)(ilé}l}él er e| n sal d Het 23

or Het24 is op‘f’ﬁ%ﬁ@l@y%ﬂﬂ%@:@%@@’ G/i«ﬂll(%'né gl bedkyhi e two or
nore substi tue@lltﬁll@ﬁb% Qalfcj?loﬁ‘iohﬁddimwuhﬁ I;Ezmddebz&nﬁ@rdaﬂmlyl- Cl_

4al kyl k d
et 25 each HAHOTde s fogPlentir e gﬁ%eg%wgé BPdes B S S:
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optional | y subst j.t ut ed w th ere pagssi ”%%ﬁ
subst i Blents dettedt %Eflq"#agl‘rFWHF% WI A, Er' 8’5(399,*4 -, phenyl,
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10le, R9, R23 a 4 each indepedently represents hydrogen or
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Het? and Het* each independently represent a heterocycle selected from pyrrolidinyl,
2-pyrrolidinonyl, quinolinyl, isoquinolinyl, decahydroquinolinyl, piperazinyl or
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substituted with hydroxy or C;.salkyloxy;



Het 9 and Hetw each i ndependently represent a heterocycle sel ected
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164 Het25 represents a heterocycl e selected from norpholinyl,
pyrrolidinyl, nperazinyl or piperidinyl;sgherein said Het25 is
optionally substituted with one or where possible two or nore
substituents selected from Cl 4al kyl, C3_6cycl oal kyl
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hydroxy-C_salkyl-, C4alkyloxyCi4alkyl or polyhydroxy-C,_salkyl-;

25 Het'® represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'® is optionally substituted with one or where possible two or more substituents
selected from Cj4alkyl, Cs¢cycloalkyl, hydroxy-Ci.4alkyl-, CysalkyloxyC,4alkyl
or polyhydroxy-C,.salkyl-;

Het'” represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

30 piperidinyl wherein said Het'” is optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cs¢cycloalkyl,
hydroxy-C.salkyl-, Cj.4alkyloxyCi_4alkyl or polyhydroxy-C;alkyl-;

Het*® and Het?! each independently represent morpholinyl or pyridinyl;
Het™ represents piperazinyl optionally substituted with C_4alkyl or hydroxy;

35  Het® and Het™* each independently represent pyrrolidinyl, decahydroquinolinyl or

piperidinyl wherein said Het™ or Het™ is optionally substituted with one or where



R12 and 1219 each independently represent hydrogen,

G _4al kyl , Het 15- Cl14al kyl - or 5phenyl - Cligal kyl -; LI represents

C .sal kyl optionally substituted one ore where possible two or nore

substituents selected from phenyl, thienyl, pyridinyl, methylsulfide,

hydroxy, thiol, thiazolyl, cyano, hydroxyphenyl,

pol yhal oG _al kyl - phenyl -, C t_4a|ky|oxy- C1 4a|ky|oxypheny|

am nocar bonyl , C3, 6¢ cIoaIk ,._am no, 0 ani ne-,

A I R P i R A s

wher e pOSSIb|GjLMHwQF nore substituents sel ected fron1pheny|

thienyl, pyHéttianglHetTebéiyingedhilelaly ay@dsaxy ;he{ercgble stldtted Bloyl mofhanayl,

hydroxyphenyl ponhanO _al kyl - phenyl -, C1 _4al kyl oxys,

C1_4alkyloxypHEﬁVﬂ HU%ﬁfWﬁ@&hﬁﬂnyl C3. 6¢cycl oal kyl, ami no, nono- or

15di ( Cl4al kyl ) - am ne-, or |n1dazoyl L3 represents G . sal kyl

optionally substituted one ore mhere possi ble two or nore

substi t uents Aselmgsduad atcoading e ciyims 1 bt 2aykreigyri di nyl , nmet hyl sul fi de,

hydroxy, thiol, thiazolyl, cyano, hydroxyphenyl,

pol yhal oG %{Iaha;llfpémmehts NIG:; 4al kyl oxy-, Chal kyI oxyphenyl -

am nocar bo 6 20d 14a|ky|) am ne-,
not W;Ep'[%%t%nt@én s g%%aﬂ?e‘nglg,e d;g@ﬁ 11% %0 Anﬁ

or imdazo e€nt nor phol i nyl

or pyridinyl, -WmeﬂlbYlN]&aC@ Cetalkydy, (Feaaﬂcyérﬁ@ bﬁbi i ﬁlaﬁllkyl-blﬁbgﬁr,t ut ed

with anhno, Cheal. kléuq{é?mbb@—cf‘ﬁl YINHGQ?hH@W phenyl -G _al kyl -,
G 4al kyl - oxy-C - "or di(Cl_4alk ani npor

am no- car bonyl- H_ ﬁiHé}(kB’I §ﬁ)dNﬁe‘f’5t 33868 -§ rdEy, M- P z—:l\yérgoé' -NH-,
het erocycl e sebegdneﬂ CO-NH Yo, Ldj ja}!dyl NH Y- Lhn\]}uon])@ygawa nol i nyl ,

wherei n said H eﬁ@ﬂ%&@% 1, PR 28 Dk S LA s,
wher e possi bl eHd;t O . yatiryd-, F@dgaﬂow{m NHeC22:lcar@OoMA-, substituents;
Het 5 and Het6 gach r n glect ed
from py?r olidi ny Epk)gggl@p r3ro %jm# ﬁpqi =i le?%?ﬁl?Poﬁoéf(t@pleSZrl di nyl
wherein said Het- Elb)ﬂﬂ@-lé'{% &r@-NIpt | onal |y substituted with one or

wher e possizol gple¥hitod dlmeoﬁwcts QwyCsphstd taent saee Nt dighigyleach
i ndependent |y rﬁp $£ &\ cyc e ﬁ( {ect ed ‘from pyrrolidinyl,
2-pyrrol i di nony N§1pg$§2| yﬁ efikdfl:nyl wherein said Hee and
Het 8 are 35&9@1@5@@ ayd1$¢dﬂSbmd 3, eo mwgan(yopecmclmeyle NS SihLslkymo or
nore hydroxy s d,.Heti each independently
represéﬁt a he#@flgi&/c’l else e?élﬁ(é/d ¥y drﬁgﬁ( brolidi nyl, pyrrolyl,

azeti di nyl R’ Zewwnm liydirogenyhalo, rﬁnpseﬂcamxmybl Gr. aaidqybmyr dmbsytutemwrtbﬂﬁ:t s d
Het 9 and Het' ame |onaIIy substituted wth one or where possible
two or nore hydrox Cmal k substituents; 5Heel represent a

het er ocycl & genre WFQB?PW%F]@L i di nyl or piperidinyl wherein said
Het' 1 is optirgpasdnys iHdbsdehtod@shoM th one or where possible two or

nor e substluuents cted f n1C14aIkyI C3_6cycl oal kyl

hydr oxy? Cnet lzwfesen%%wﬁr?&ﬂl&% &%l kyl or poI yhydr oxy- C mal kyl -; Het12
represent & helmeﬁemtsylmdeo@ﬁj led, 604 hlkgroxyoop@odalkydxy- pybrstinitédiwitl Het” or
pi per azi nyl gﬁ){l ly%erl di nyl wherein said Hetl2 is optionally

substi t ut ed mf%ﬁ Or where possible two or nore substituents

sel ect ed frfbrmﬂtmtwdrom, 6cycl oal kyl , hydroxy- Cl4al kyl -

Cmal kyl oxy @7 hydr oxy- G 4al kyl -; Het13 represent a

het er ocycl e(ﬂé}ééljgéc/eltntsg{ fdp%%xpyrrol i di nyl or piperidinyl wherein said
pyn- ol 3 ny’ tﬁ@reﬁplﬁéhmoﬁworagewﬂ onal |y substituted with one or
wher e possq@l‘f_b 1&ENE hodro e substi tuents seI ect ed from Cmal kyl ,
C3_6cycl oal kyl , drox kyl or
polyhydrox§{ kj?@ﬂéﬂ% ¥\ 03%bf%§ék¥ ¥ e selected from
pyrrolidi nR' ed RI’p epresknn iy drobar,ei n sai d pyrrol i di nyl or piperidinyl

are opt| On@ lrgprgs%g e 1tgla{ efjoﬁlf'ilonally SL?OS?{:théIg" 1t oR® grs\!vﬁ)érg pEMIQ twd'BE fore
35 substituents selected from phenyl, methylsulfide, cyano, polyhaloC,_salkyl-phenyl-
, Ci14alkyloxy, pyridinyl, mono- or di{C;4alkyl)-amino- or Cs.¢cycloalkyl;



30pi peridinyl wherein said Het" is optionally substituted with one or
where possible two or nore substituents;gel ected from C, 4al kyl
C3_6cycl oal kyl hydr oxy- Cl4al kyl -, Cl4al kyl oxyC 4al kyl or

pol yhydr oxy- C, 4al kyl -; Het 26 and Het 21 each i ndependently represent
nmor phol i nyl or pyridinyl; Het22 represents piperazinyl optionally
substituted with Cral kyl or hydr oxy; 35Het23 and Het 24 each

independent y r S rolidin e dro ol i nyl., .or .
bl port i myl L AREES CrietiSt aienafy Nestistler S goe Shihty poiiBve peore
with one or V\habmtue:tﬁs?sqmmll fhdre phewy! onethphselﬁsla,hgram,qoebﬂnalo&hdkﬂqﬁenyl-

| ndependent 1y "Xt SERl Bl Mot ol Yo Ebying B CLEE AR ROE
pyrrol i di nylt repregsingeli-siky) pptigally subsebﬁgbwﬁh oa@@bwb¢rﬁ@osseble F&P AT
BCSMhS;IeEQn |21 aﬂ%]t_ge%;sr &Péc?e%quﬁ Pﬁl‘i‘lyl %nétﬁﬂ%ﬁl%ﬁ@t@an@%o laféﬁmalkyl-phenyl-
- C1_6alky 12 N G2l zilexeypygléwwmm eodm& X kyl) st or Crsayelonlioyl;

Het 4- Ci _3alpket! mﬁ@séﬂﬂs fdorplilyl, oxazo@lJE@{dleyi NHp@-dzﬂrryNhh particular Het'
-NH CO L2- NH

_C1_2al kyl - Nl_i_r%eief aI kl}é&]&yl gapw{azglyl more in particular Het' represents
G _2al kyl -CcO- I‘}:ItbrpBeIE@l NH C . 3al kyl -

_8 gg: E %%ﬁ‘zﬂﬂ 1s<!)_fatz§l'y% i:\rljpe?d%ldwlm particular Het?
15-Gi . sal kyI mrsseeemp rpBaling bor Nierazingh; Ttk iy parkipnladi el rappesents, or
C _sal kyl - rg:o NH- X1 represents a direct bond 0,

-0-G _2al k

Het 23-CL 2 qzyqeprea?nttﬁwéﬁa Lyr»bggrlagwf é@%ﬁ@%ow w%éhl&pa&icular Het’
;—gt 94 2a| kyl - reprOénfsipigahMyil; plpeﬂﬁﬁﬂlﬁl @ggﬁ[ﬁil&ﬂlb’},a 20- CO- NR19-,
et 24 oL 2ab ol Qo ChoBAID: okt SRS SRR Y AR Mk gt ot

R2 represent s rényeseotpanpaaziigdion piperidinyR3 r epr esent's hydrogen or cyano;

25R4 repreggii I%P%Q{tggﬁ%&)hlghneab§ﬁ% %ﬁw[ g:‘?ﬁe?ﬁlﬁ{}ﬁ Br lm ) 1nrfﬁftﬁmlar Het®

Cl _6al kyl oxy- d wth | oxy-;
R6 representsrﬁgreﬁeaﬁéwermnﬂ@bpe@eﬁw waﬁéfgenméenﬂﬂ F%?Sé%*énts

hydr ogen or eﬁ 1; R13 represents hydrogen; R16 and R18 repr esent
hydr ogen, al k Het 17- Cl4al. resen 10
yar ogah. KT SpLBROD SN PO Fin o LT etk PR e

wher e possi bl eeﬁrmntsrpmhémyl piperazinyl or azetidinyl, more in particular Het'
represents azetidinyl;
Het'” represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl; in particular Het'’
represents morpholinyl or piperazinyl;

25 Het* represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl wherein said Het™ is
optionally substituted with C,_4alkyl; in particular Het*? represents morpholinyl or
piperazinyl wherein said morpholinyl or piperazinyl or optionally substituted with
C.salkyl; more in particular Het* represents piperazinyl optionally substituted
with Cjqalkyl,

30 Het® and Het™ each independently represent a heterocycle selected from pyrrohdinyl,
piperazinyl or piperidinyl wherein said Het* or Het™ are optionally substituted
with Hetzz—carbonyl;

Het*? and Het® each independently represent a heterocycle selected from morpholinyl,
piperazinyl, piperidinyl or pyrrolidinyl, in particular Het*? and Het* are each

35 independently selected from morpholinyl, piperazinyl or piperidinyl, more in
particular Het* and Het™ are each independently selected from morpholinyl or
piperidinyl.



35substituents sel ected from phenyl, nethylsul fide, cyano,
Chal kyl oxy, pyridinyl, nono- or di(Cl4aj¢ggyl)-am no- or

C3. 6¢cycl oal kyl; 168 L2 represents G _8al kyl optionally substituted
Wi th one or where possible two or nore substituents selected from
phenyl, nmethyl sul fide, cyano, pol ybal oCptal kyl -phenyl, PYridi nyl,
nono- or di (Cl4al kyl)-am no- or C3_6cycl oal kyl; L3 represents

C _8al kyl optionally substituted with one or where possible two or
nore 5substituents sel ected from phenyl, nethylsul fide, cyano,

89'( )é?_alélolak_%l) ky komBemd accordfdg tB :aﬁﬂ; Fﬁé l@f‘MailrQMr fodi WiéreinTRON? sﬁbﬁtiltqent ils at
[ . 4al kyl ) -am no-.,q cycl oa , t: represents .nor [
oxazol yl , iso%ﬁ?ﬁPQPﬁtﬁ?ﬁgFﬁgﬁngH§P¥3@ﬁs ?g%ﬂVg@ﬁﬁﬁﬁdsWé%?g§32¥§he
nor phol i nyl orRpupstitaait mspresenrhald andpast positioars’ Hae X' selptismnissat position
nmor phol i_nyl ; sI_epr. -phoki Nyl [ z |

pi per azisnyl ; }Jﬁ’l_%%%t isqu‘o’ltlgt?e%ﬁllfests?ﬁ rsgﬁ%r}]eﬁéen Sre rggr%%ﬁsy)%ék%eh%?@“*ﬁkﬁhxy Hnd
pi perazinyl ; rthe B swbsptment a phsitiomét of the piressenstod ferorghhd).i nyl ; Het 3
represents norpholinyl, piperazinyl, piperidinyl or pyrrolidinyl; in
particular Het3 represents piperazinyl, piperidinyl or pyrrolidinyl;
15Hee repr eserft sA pempdidi aeydrdingitpenpenanyl claipisgeoiddiviareinghe X substituent is
pyrrolidinyl; i bhC 1 i L A% lan@Xs at vosition 4’
pi peri di nyl; ﬁ%gofg%ﬁgégkﬁg %@%ﬁﬁ%ﬁPﬁg%%B%?BgﬁﬁgﬁﬁgPaxﬁggéfi8?%; nof
pyn- ol ildi nyl , theRparbstmgntiepiaganty kale andists ppsifien dzheyX gpstituentis at

pi peri di tnyl . rﬂaﬁi@iohﬂl’,ﬁﬁé RP Qﬁﬂsﬁféa_eﬁﬁﬁ af ﬁ%itﬁﬁ?{‘;aﬁd Pei:ﬁ@@sfeﬁt%llﬂiﬂfd _eﬂgf'et_!
represents piperazinly,. pipegridi.n pyn-.ol i_di or azetidinyl: . in
parti cul ar Hewriy Ry et e R svbssfifent sposicgn sep b siictife of fommtis fy |
nore in particular Hetl represents azetidinyl; Hetl2 represents

mor phol i nyl, j t PSLAZI e bk Rarhifuhar Het”
represents 7@%%&‘#}}1& 38‘?‘9*& glr) ?zq ﬁ‘?ﬁ &}OgéHr%t Zgﬂrfglbr esents

nor pholisnyl , oxazol yl, isoxazolyl or piperazinyl wherein said Het22
is optional |y substituted with Cl4alkyl; in partjcular Het22

Fepr 6sent & St AT ARSI QA e BRG] P 6 8rh G AP es of 2
pi perazi nyl  onhy,QfdanQnakdrYreatishydeb bRU MV dordés kieh astBi@odcerosis,
particul ar Het22 represents piperazinyl optionally substituted with
Ci"tal kyl ; 30mett@®smradd ben®d each i ndependently represent a

het erocycl e sel ected from pyrrolidinyl, piperazinyl or piperidinyl
wherein said Het23 or Het24 are optionally substituted with

Het 22- car bgnyl, Het 32 and Het 33 .each independent!|y renr -
ot or odjior 8 21 R RER, SERRPR S Op bR E PG Al ERL ZEEfanf caier
pyrrolidinyl, aht gactvecngredicns s 2ffactt cHideB8 intrikitanemossi ofdeipamdund ks
sel ected from bgtd e @42l 1o, Pi peridinyl, nore in

parti cul ar Hefggﬁgnd Fﬂ%égware each i ndependently sel ected from

nmor phol i nyl or piperidinyl. 169 5. A conpound according to any one

of clai ns 1100 Mcovhpouidrhating thfosmbRt(i® uent is at position 3', the R
substituent represents hydrogen or hayo and is at position 4', the R2

substituent represents halo and js—at posi n 5, the XI substituent
is at position 53", the R5 subgfituent is at

sition 4' and
represents hydrogen or G _al kylfoxy- and the R ;ubshituent at
position 5 of the structBte OL?fornuIa (). 6~A Bnpound accordi ng
to any one of clainms 1 to 4 in the X2 sgf lent is at position
2', the Rl substituent reprege t%5| hydrogen o 2h ” .and is at position
4', 10 the R2 substituent rle wsXat position 5, the
Xl substituent is at positieh 8 ,}the Ry sub jistuerit is at position

4' and represents hydrogen or CI? W Zand the R4 substituent
at position 5 of the structure of & nu (r)y. 7. A compound

0
I
according to any one of clains 1 tqj6 f rLuse as a nedi ci ne.

25 ‘o R3 (Ia)
the N-oxide form, the pharmaceutically acceptable addition salt or the stereochemically

isomeric form thereof, wherein



15 8. Use of a conmpound according to any one of clainms 1 to 6 in the
manuf acture of a nedi canent for treatingghyper proliferative

di sorders such as atherosclerosis, restenosis and cancer. 209. A
pharmaceutical conposition conprising a pharnaceutically acceptable
carrier and, as active ingredient, an effective kinase inhibitory
anount of a conpound as described in any one of the claims Ito 6. 10.

2 comound g 415 LML el R0 S L R 62 2 0

-t Yrepréscﬁtsl\Cg salkyl-, -Cygatkenyl-, -G 9alkyny1- \11- IR3 1 (ia) 170
Z1 and ZZ each | e

2001 e MRS ST A SR gy
optionally s utrsnineswlforyhiono @ridRe -4 minesuéfonyd Ca C_ﬁllkx}ﬂ)lﬁ@ﬁ no,

am nosukf onyl , | , Cmal kyl sul fi de,
5C1_4al Eyl sul f%‘)r:?m?¥sgrf0ﬂgfér%@ ﬁk%%gjrﬁﬂa ﬁgafr%mra\éc{) - C3. 7al kenyl - CO- NH

optional ly subSsid Tggnerdy G- &ﬁ‘fl lyrﬁﬁhﬁlmt@ii veith(aening, RN Rki no,
ani nosul f onyl ,dl@a@lksvnarﬁlin(ﬂmﬁnahhﬁwamﬁdms&lcﬁ VhlkyGarantsylifouk/f,i de,

d _al kyl sul f d b
"G T7al kynyl - GRSty ST Er Gy RSP A HBRo: or
épdi |(ng k|y:c ) aﬁi;Mkyrarqu@Ng{ foptighallyranhstitoted dvithGmida) kywamir nosul f onyl
a sul fo
e sal Byl - o 4@1%%5 AR R plyamingsuifonyl,
4. 5al kyl - NR7- @mikylgul 31&1 @wﬂmwtfsxﬂéx@-Clgmlkmxwarbmlmmw,oo-
15- Cl. 7al kyl - alk Jox?,a(tlksgj NH(,QQa S04 alﬁﬂZORZI - 00-
oo RS C(‘q}%%

_2al kyl-NR | - CH Cl 3&@ ll\ﬁir]bq;)O—

Het 5- CO- C1_2al kyb2 kyli‘éR Ylml%u@ yI-C
- Het 8- NH- C1. 3atkydlk SN kES- He& -CERIIES A T Hbt: e@pzam@nd:o Hct“’-co-

SR oSl Gret Ny o O PRt
-C»alkyl-NH-CO-CR*R’-NH-, -C _,alkyl-CO-NH-CR*R*'-CO-,
-C12alkyl-CO-NR'’-C 3alkyl-CO-, -C.,alkyl-NR ' '-CH,-CO-NH-C.5alkyl-,
-NR'2-CO-C.salkyl-NH-, Het’-CO-C salkyl-,
-C.5alkyl-CO-NH-C;_3alkyl-CO-NH-, -C;.salkyl-NR "*-CO-C.;alkyl-NH-,

20 -CO-NH-CR"R"-CO-, -Het®-CO-Het’-, or -Het*-NH-C,.;alkyl-CO-NH- ;
x! represents a direct bond, O, -0O-Cjsalkyl-, CO, -CO- C.salkyl-, NR'S,
NR'-Cyalkyl-, -CH,-, -CO-NR7-, -Het**-, -Het?*-Calkyl-, -O-N=CH- or

-C.palkyl-;
x? represents a direct bond, O, -O-Calkyl-, CO, -CO- C;alkyl-, NRIS,
25 NR'-C,alkyl-, -CHy-, -CO-NR"-, -Het®-, -Het**-C| alkyl-, -O-N=CH- or
-Ci-alkyl-;

R! represents hydrogen, cyano, halo, hydroxy, formyl, C; salkoxy-, Ci.salkyl-,
halo-phenyl-carbonylamino-, Het™,
Ci-¢alkoxy- substituted with halo, Het' or Cj4alkyloxy-, or R' represents
30 C1.salkyl substituted with one or where possible two or more substituents selected
from hydroxy, Het'® or halo;

R? represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
Cjalkyloxycarbonyl-, C)alkylcarbonyl-, aminocarbonyl-, mono-or
di(C,.4alkyl)aminocarbonyl-, C4alkyl-, C; galkynyl-, Cs¢cycloalkyloxy-,

35 aminosulfonyl, mono-or di(C;.salkyl)aminosulfonyl, C,_salkylsulfide,
Ci.qalkylsulfoxide, or C; galkoxy-;



X2 represents a direct bond, 0, -0-Cl_2alkyl-, CO -CO Cl2alkyl-,
NA", 25-NR18-Cl 2alkyl-, -CH2-, -CO NR19x, -Het23-,

-Het 23-C1_2alkyl-, -0-N=CH or Cl1.2alkyl-; Rl represents hydrogen,
cyano, hal o, hydroxy, fonnyl, hal o-phenyl-carbonyl am no-, Het20 ,
Cl_6al koxy- substituted with halo, Het' or O _al kyl oxy-, or Rl
represents 30C _6al kyl substituted with one or where possible two or

nor e substiguents |l ected from h gpresents
h_y dr ogen, C%/ é‘ﬁ%r,es gﬁ%&(ﬁ%ﬁ:&r ((}%&I;lf), IH (gyélkéflr_%bn 9148{()/1 sul)&ituth Withone oF

Gi 4al kyl oxycarmmwubstm@nt%ﬂel@pteda?mhylb C-atiyhoyardsaing4, :mongreno- or

di (G 4al kyl)a C P%g, cl oal kyl oxy-,

35am nosul f o yrq(@ ialk Mngl érrg?(ki(w%ln nogﬁ %yl Cl 4al kyl sul fi de,
Cmal kyl sul f%xrleﬁl@se%? xdrog R)t?)@% halo, frydropey, pseksersisarhoayhy dr ogen, cyano,
nitro, Ghalkylg, @ky %b&ubnﬁu@gamyﬁc%oﬁw m@maﬂfon?pr@owbﬁt ituents

PEAROARSIRHE RN (LT EINSX P A s o S e L 30
hydr oxy, ngdlr axyiaagublonyl, monb&h ai(Ky hﬂky}?ggg@rmg%ﬂgmld_ Chgdé]lrs%fxgﬁ?c?o nyl -
am nocar y %34”@‘3’%“&' Xlﬁﬁ OW am yl-, y

C2_6al kynyl - nosul f onyl , nono- or
di (Chal kyl )Rimeprosants hmiyd)gen@yaabklwhsdiyﬂmde, foana, Ky ko oxt dalkybs

Chol ko r 1, cyano, hal o, hydroxy, fonnyl,
Chol ko%- tot%]aarggp%ﬁlgr giﬁ%car M]%I g%qno- Het 21, Ch6al kQxy-
substituted wi%kakary, Suhﬁttfgteéwl e H S XSF- C:«@éth@Yr:@ﬁBei%@Sf;n@walkyl
S U|b3t ![ t gt ]?d WGH QalR?lesu%tlt\ﬂ&ﬁrvﬂﬂm&&irmlﬁ% MesiBle RN ({3‘ rﬁ(!»ijéh gﬁlbsﬁluﬁﬂtssselected
sel ected from hy 0; represents hydrogen,

G _alkyl, Het" %?&é%%ﬁ’%%t Ofgalé? I-Chal kyl or phenyl 15optionally
substit ut edlﬁ\mpxhs@ntseh)aﬂlrogmeemqﬂqé,sﬁm leHetlb Capallogy, @hen <t isallkghtrsphenyl
2ol ectay oM NG ANEps ALY, ofll Al pE R R e Bl PR R
each i ndepederﬁqry hisf@rpg@lséwﬂ@wym@g@n Cmnalk}’iaﬂcyl optionally

substi t ut edz%ﬁr@s&wlmgehnéﬁmyl mathy ] sl 'cﬁi@l 45%21093;@142111@1 ol,
hydroxyphe(rk/ 2QChal’kylox -, am nocar bony I’OXﬁcal’ bonyl

ani no a@ﬂ%@@%@ﬁﬁ@ﬂt‘fﬂ%%mtﬁ HYdagsyor 48%5%&% Y Spapgisd;
and R13 each lmldepleamgienﬁdoyylrmaﬂ@mrﬁdehywr@gemor hﬁl@kjﬁpﬁeng)lptl onal |y

subet i o SSRGS SR B ERLICR NSO

opt i onal I y subB{G telikgl]-amindy, hyidazoyy or gyenidmai nyl , di et hyl ami ne or

G -2l kot o T, TR, el EPRARAL Xy GRIEEBECE Sl OpABERLT
hydr oxy, thi oISUbﬁVBF%WﬁhH’éﬁWXYCHrﬁIH%a]«OEM»nyI hydr oxycar bonyl am no,
nono- or dif'Chakde¥hs hgdioBen, .C, 3Rk dag@¥tenpr guani di no;

25 mono-or di(C,_salkyl)amino-C,4alkyl-carbonyl- optionally substituted with

hydroxy, pyrimidinyl, dimethylamine or C_4alkyloxy;

R' and R' each indepedently represents hydrogen or C)4alkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,
aminocarbonyl, hydroxycarbonyl, amino, mono- or di{C,.salkyl)-amino-,

30 imidazoyl or guanidino;

R'® and R" each independently represent hydrogen, C;4alkyl,
C,.salkyl-oxy-carbonyl- ,Het'®, Het'"-C;_salkyl- or phenyl-C;_4alkyl-;

R'7 and R" each independently represent hydrogen, C_salkyl, Het', Het'-C\alkyl- or
phenyl-C;salkyl-;

35 R* and R* each indepedently represents hydrogen or Ci.4alkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl],



R16 and R18 each i ndependently represent hydrogen, Chal kyl,

Chal kyl - oxy-car bonyl - , Het 16, Het 17- Chal%yl - or phenyl - Chal kyl -; R17
and R19 each independently represent hydrogen, Chal kyl, Het 14,

Het 15- Chal kyl - or phenyl -C , al kyl -; 35R20 and x-21 each

i ndepedently represents hydrogen or C _al kyl optionally substituted
wi th phenyl, |ndonI nethylsulflde hydroxy, thiol, hydroxyphenyl,

172 am nocar bon rbon am nho, nono .
di (Chnal Kyl ) - anfiisea oSS b R R0 2 A <y &g ogen,
Chal kyl - opt i anafldzpybebgtantditegd wi th one or where possible two or

three subs tf{iz Eﬁﬂés%nt%qlé/ﬁfbtgglg,l (E @fﬁgl" %&Jﬂonfﬁ%asﬂgstgﬂgd %ﬁlnc}ﬁe Oﬁ‘%}e y[fosmble

represents terocycl e om prperi
pi per azi nyl , ftm%gwhree SWS&E»EFISS]%IGQHG@)@@IH&WD: CYRRQ IPIWUY ;oxazol yl ,

wegglzgkggl%éts ?e%?ﬂétk’g 3ffei@9b1@%elleyted ﬁfa% 19ér'iﬁih¥lﬁﬁ1§%ﬁ%ﬂlﬁﬂzl'cgip€bﬂzlnyl

hydr oxy- Ch4al K Fg‘rﬁnyl .@H@ﬁg}iy? (ﬁ?f@i@ﬂ#éﬁﬁw oxa 411391132810%&1 léﬁ?WRlyL-

Lmno- or fh (C'rtladalﬁalz%l@mp@ﬁdmgr orqmrfwd d it tmmein salcﬂ.Hbiéﬁs?olitRmEiBﬁaﬂJ}sﬁmaed

eterocycl e se cte r 1 N r e I N

AR SRR i R erdi ity S Mo R el e U

i soxazol yl, 0)@1daabkzybbyj/ C pglkyldn‘mpb mrdlﬁﬁylma}kb/l)ainnwl— ommrcrarlxmw& Het 2

is o t| nald )2 h

phen5| ephef!r{%fl Y H(tg F%@féggg 9@%@%&%@%@1@1 pﬁqg%nnﬁhﬁ%p%lzmyl

di (Chi al kyl ) arfurayl, @wraa Y yhyhiazo xspréqzs rimidazelyl.dstazolyl,
furgy] mh@w\i hyfhiazolyls ppalyhy Enigazely! Iyl

i ndepfngent I yldxﬁﬂfagél?Pﬁayﬁdlﬁ r&rlgmlhﬁl §%@&1@§aﬁ Hgmwtro%ngdsmhmea

rrolfil dl non ul nol LN 1. SOqUuUI N r
B?/per azi nyl gr qf)‘@}riodphgﬂ ﬂh‘@@gﬁ’wg aﬁ&—l‘epg d%ﬁ@%ﬁqe g(yﬁ)ptl onal ly

substituted W@ hatkybory-Onielkyd- pssi & d&(C mlkgr)amfoe oﬁu’ﬂﬁiokctaliﬂmtyb

Bg: ;ﬁ;ﬁgoxyﬁ%‘ %%Id%&r ¥ach§g{l_éa%n§&él9&£;¥r8%n% ﬁétlé%agcl %:(c?/ ﬁgglglﬁlhdl
heterocycl e smmlémowbqulpyhmdl uselqmmlmyzdepglwdrmumohowyplperazmyl or
pi perazinyl or ﬁérRﬁﬁ}H%H%Yém M@ﬁ-ﬁ:‘t%nﬁ%é@“ A’I‘@BBMII%E@@&% Qﬂﬁl'o‘ﬁ@%“ y

substituted V\At one Qr where possible two oOr noife substitu

sel ected from'Wyif BRYIbITIR RiOreylyERsAICIrackad from hygoryHiyefr o@@yboeyl
ha: kyIt d ]Ic—lee amlg'alﬁgphga ngmg@epmy}i %@gy@gﬂkﬂa het er oc?/cl e

sel ecte [ r in

pi peri df nylﬁiﬁlﬁ%elﬁ g@f:hdx Sn%ﬁﬂlfzil Eége J[e h %ﬁgP F‘i}g‘gf’fﬁéf’#mg'dw
one or where glymhbirmnyly\plperazmyterlﬂpblmlnylwdﬂ:wnsaldéw df Het ydroxy
Chal kyl , hydr

mdepgnden%ll y%p%gjﬁgtém gtvggo%ﬂ;}yqqe sel @?ﬁb?% orﬁjﬁg)é/rr%r m&mi sefefell
2-pyrrol i di norfyam hydnesy.dzisalkyl, cbwdmxmé?zmalkmb|ormlérhﬁdrﬂxs-&h@|almr,9 and

Heti are 3QaptiQnadd ¥acﬁli ﬁd&nﬁg é}h%&npﬁ‘ﬁet@xroc%@éﬁe&&?ﬁb (%mto\r@m?[ 2-
nor e substltuents,electedfro | - “or

r ox % XY~
pol yhyd? oxy- Cryreyiflinonyle P‘Pcfauzﬁlé’ %fslélH‘F“ et %Eﬁ@ﬁgeée‘?r@\éﬂ@dafﬁr om
pyrrolidinyl prupnalgrsudsmiedwh&r@idbrsmwb pikibld ﬁvmtmmahﬂnsyltuents selected

bstituted bl t
selscted { rom%ﬁ% o5 G Gl PR afal B BRI PR Y °
Chal kyl oxy Ghal dodl HG Cﬁaclpoidymndhemkyreﬁrasbrnwheterﬁﬁtclle&eleemdés:mpyuohdmyl

het eracycl e sej, ﬁﬁ&ﬁf?jﬁ& F‘ﬁgﬁ%ﬂ!‘ﬁh opétpenﬁl\ﬁ ‘%érg 'B\édHQtpgf? Lméﬁje or

pi peri di nyl el n sal i ona stitute one_ or
wher e gbssi bl e)pthzrr@ytanbst&ﬂtedmﬂ@l @mmftﬁc@msglbw\@cqre@omﬁ@bﬁt@_enkseﬂel@yted

C3. 6cycl oal kylfrorﬁ'}‘l Xy -&LAny, wafoxy@lﬂh(wIo%u@l?&lokyic.gﬁk yl-;

pol yhydr ox al t's re resgf{% roc sel.ected from
pyrrol i di nﬁietor'feawsgﬁm FLRPEY R aFlester Sampypiefidiny] ar Ripenidipyl whprein said
su blst it u; e 19 WHAR''a8 eptwnam@ slitetinAsswhth @né woOwhEre FO5EH1S BI6 b oedubstituents
5sel ecte rom

G 4al kyl oxyCL451® [{@5 ébﬂ}ﬁﬂéb%yd&%kkyk%ff’x rcoﬁélllk }4%|14&}ﬂ(ylbxycl4alkyl

35 or polyhydroxy-C,_salkyl-;
Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible



Het'"' represent a heterocycle selected frompyrrolidinyl or

pi peridinyl wherein said Het1l4 is optiopally substituted with one or
where possible two or nore substituents sel ected from Cl4al kyl,

C3. 6cycl oal kyl, hydroxy-Cl4al kyl -, Cl4al kyl oxyd 4al kyl 10or

pol yhydroxy-GC _ol kyl-; Het's represents a heterocycle selected from
nor phol i nyl, pyrrolidinyl, piperazinyl or pi peridi nyl wherein said

Hetis is optionally subst or ssihble two or
nore substituent> Oréjé?rgéltl tﬂf g‘rﬁeg&eg C‘&&t@%@g@f}%
hydr oxy- G 4al kIWerxseﬁlﬁﬂlkyﬂ-,dimﬁlkyltady@halbyl oppb}yhydimwﬁ@lkmll-kyl

é:s ng’ : dlr ﬁslrﬁévﬁ g%%@séﬁ?g ﬁg@%g&l@ sél@et@& hg)%h al%mgm E}P}g E @X%\A »Qllli]ereln sald
wher e possi bl efletwos gptienstly SE‘Q&%‘!‘[?@ Wethtoge 9@?”@@1%36@39:1]?]@mVQJOAmok§I$Ube1tuentS

C3_6cyclkoal kY!selé%égrfFBifb{ CQ4aﬁk yts chgﬂaﬂﬁ(?k‘ﬁ& ?Qﬂ@lk§ﬂ|clg{alkyloxycl alkyl
pol yhydr oxy- G lﬁ epresen erocycle sel ected ? om
mor phol i nyl , p‘VrPPBf YQYWT 145 sy azi nyl or 20pi peridinyl wherein said
Het'' i E ometlfrralbx’esenlsubs&adc%aﬂedelute&lﬁlmzeﬁpfolm ergﬁpsl?cr(ibjlde{vmoaneaid
nore substituents .sel ect [ Cl 4 6cyel.0 .
v oxy- o1 a3 ooy out el wif gk ot i BVTRIE v 5y mete sbsigpns
Hetis and Het ischestsd frqmd@plwikbdnﬂi scycloplkel aydoxe-theleylecychikybelyee yakly]
from pigeridi I p| perazinyl, furanyl, pyrazol yl,

di oxol aﬁyl %fﬁpmgx%z‘%i , 251 m dazol yl, i soxazol

oxadi azol yl Hetpyepramgﬂ a Igterpg eﬁleﬁt%&ﬂrow@w@bupdmb@mﬂ oipergeinyl or

optional l'y suqﬁ%é% R OvHehdiR sANHE &Jplﬁaﬂhl@’éubsﬂ"tﬁ%%% A Wivdre possible
phenyl , phenyl I- Cl4al kyl

B e al kyoan Moo g eateis i fon Coslinh Ctoiodk,
i ndependent |y hydpoxgs@njatkyd, Oejaikyoyyd aatke]l @ciobyhylirayQi. @del-dl nyl ,
30rmor pl’ig)l ' r}_}{étm r%{rgfelﬁfag h&é!o’c%%le %&Q&Ld ig vl &ﬁﬁ%lhﬁlnyl gr,l ]gégl (ﬁf}% wherelalsald

t hi azol'yl, soxaz

or pyrroli d| n;lﬂetmheoetuqnaﬁambsne:t@i with jaae of Where@psaﬂdnéwo 28 wnesubsmlems
Wi th am no, C*’s%iel:&wfmnbm' A @}‘L?&Mlky} h?&%ﬁy 'ol alk CMaIkyloxyCHalkyl
phenyl - Clal kyl - Clal Kyl - oxy- %J ) am no-
or am no-car bd}w’PY Y@@leét Zzalﬂ%lﬁr esents a heterocycl e sel ect ed from

nor phol i nylHetPy&gredentd m&ﬁtero@cﬁe@@td&y&orﬁm@pmr@d b@Mbll&Yﬁ?lr piparas;aiyqior

Het 22 t | | tI.tut

or  mor &3subst Fierin e S el aliRgR subS SRRy R AF wete poste
hydr oxy- G al kytvo,or Giat kybistitefitsakleyted dronp6 | atisydr@xgydoalkylkyl - ; Het 23
and Het 24 eack}g {bqisl&?ln"gg&nb aﬂ@l&%@ aﬁﬁ&lp%sﬁﬁ,ggx é:elaﬁ& {ed from

pyrrolidinyl roll
decahydr oqufﬁoIarldl et' p@qben@men%nt rI‘eBpﬁ;epéﬁ'ﬂ léﬁfﬁqu}mﬁl@ﬁﬁl fiin pingsidig/l,

or Het24 is O%é@H@ﬁﬂyY lﬁp@ﬁlhﬁum% ﬂ}]?az% dasxamgn echi%%l%rl fa)lxezély}o or
nore substituent ci P@{ bony

Chal ky?} hydr d%‘f R%XEZQJV 55@%@&” oRidd |0R9yziro epgn Ybid Het'® or
represents a t}edt@ns)epmireuﬁ slisaturel with iy, 07 Qalicyly hydrpyy-Coldlky1nyphenyl,

LDt P oS PO RO Sl el R4 BBl Hgaps v

sel ect ed fromo@itmhjly] , C3 _6cycl oal kyl, hydroxy- Chal kyl -
Chal kyl oxy [ i
Chal k! ox SR 44 P R Y GERIGrobltls gy SORRND 3R ),
- C3_9albkyl -, r&pb@u%merazmxtaﬁgmhwyrmqlmlmlewl,othlazolyl oxazolyl,
-G _2al kyl - NRljjy @2'81%1%%‘%9 n%ﬁixﬁéﬂlyl;z@?ﬂh aﬁ«ﬁnﬁ v@lié%&ﬁfsalﬂqm” or
0, -0-Ch2alkyl - CH }/ fl N;%B‘ or - RJ[ %
represents a diftedt ORERAIL Bbstitied with gipino, %’Dk paalkyl, phenyl,
Het 24- Ch2al kylphesiyl-CiQaNRIL S, ., alRY1-6:2p Co sl SmidpeH arge(T, &lﬁ&lt)amlno or amino-
Ch6al koxy-, or I%l repr esents Cl_6al koxy- substituted with halo, Het'
or Chal kyl OXy~ car

35 Het™ represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or

piperidinyl wherein said Het? is optionally substituted with one or where possible



R2 represents hydrogen or hal o; 2512.3 represents hydrogen, or cyano;
R4 represents hydrogen or hal o; R5 repremsents hydrogen, hal o,

Cl 6al koxy-, or R5 represents Cl. 6al koxy- substituted with hal o, Het2
or Cial kyloxy-; R7 represents hydrogen; 30R | represents hydrogen or
Chal kyl -; R16 and R18 each independently represent hydrogen, Chal kyl

or Het17-C 4al kyl -; R17 represents hydrogen; R19 represents hydrogen;

He Li dj 5 1jnyl
i per oot nyt wnrnS gt ks s B SR S RRR. w1
S ?r kyl | 17551?1@?@ @Pdllk-jé{ . ThBhghxyGelkehoamiylydregrEsatityl-a
eterocyc 4 g
yel e358l Satee gﬁaﬁg%ﬂe\‘}&géﬂtg} r@ﬁ!ﬂgﬁﬁ a@lgféﬁfc?a'e@&lecte&%’owwq

according to clarns 1 represents

represents - C3Z-parekdinonyd quazliiayl. igquuingtinyl, d@mhﬂhmymlmﬂ P FREBy! o
E)O ﬁ%'l Ey lCl Zlﬁgiﬁ I &h sAalde® or Het™Xs dpﬁﬁﬁﬁﬁﬁéﬂlbﬁltﬁteg 'vhﬁpénebﬂ%ere

G 2al X2 re en ok

- NR18- C1_2al kyltos %lﬂ P Ozercrzw%wtsrsslﬁ?&sgzn@rf@aryo%& fﬁ%tr feghonyl,
Cl_6al kyl oxY-; CB&lkryamydmlsrtGMbLk@r— @nlyﬁydmay@ME{Bylnemﬁesents hydrogen
or cyano; Jsepresen epresen
hal o or cﬁgalsky g §<e§/l ! T‘E%E@ eée%eni“fi‘mﬁraorﬁla r{g’ é@l B‘rﬂe il or
hydr ogen; RH rmpﬂ!re:heyitvshewnlsmgéhtons @itionalgy k;bbmtumdavﬂnmmh@ppwéﬁe
hydr ogg g and @%%r"i‘ﬁkﬁie@li%ﬂh%ﬁfs%%ﬁ%d@bﬁ{ @9%“1( lz@ﬂ%g(f%oél?% resents

i ny nd accar yy

pyrroli 13 AC”P Ing to a nms 10 to 12
for use as a " dresyrieallal, CusdkdpxyCraalisbor ol dydsrdr Ggaliyl-any one of
clains 10 to 12 in the manufacture of 25a nedicanent for treating

hyper proliferative disorders such as atherosclerosis, restenosis and

cancer. 181 A phaempewdaceeringdmebimtiOovhesdinpri sing a
phar maceut l?%hlz%ﬁé‘ééh@l}hﬁ carrr er and, as active ingredient, an

etfectiye K Iasat EoaidhY &0 %Elyr‘?f-c?eéikﬂp(%%as
-C1.5alkyl-NR’-CO-C_salkyl, -C_salkyl-NH-CO-Het’- or -C|.,alkyl-NR''-CH,-
CO-NH-C,_salkyl-;
x! represents a direct bond, O, -O-Cjalkyl-, -NRlG-Cl_galkyl-, Het23—Cl_2alkyl or
-CO-NR'”-;
20 x? represents a direct bond, O, -O-Cyzalkyl-, —NR‘S-Cl_zalkyl—, Het24—C1_2alkyl or
~CO-NR";
R! represents hydrogen, halo, C).alkoxy-, or R! represents
Cealkoxy- substituted with halo, Het' or Cy4alkyloxy-;
R? represents hydrogen or halo;
25 R’ represents hydrogen, or cyano;
R* represents hydrogen or halo;
R’ represents hydrogen, halo, C;alkoxy-, or R’ represents
C,.salkoxy- substituted with halo, Het? or C 14alkyloxy-;
R’ represents hydrogen;
30 R'! represents hydrogen or C\_salkyl-;
R'® and R"® each independently represent hydrogen, C,salkyl or Het”-CMalkyl-;
RY represents hydrogen;
R represents hydrogen;
Het® represents pyrrolidinyl;
35  Het'’ represents morpholinyl or piperazinyl wherein said Het'” is optionally substituted
with Calkyl;



30described in any one of the clains 10 to 12. 16. A conpound havi ng
the fomula (1") 176 5 4 5 R4 3" 6j75 Y Mx2 64-'\3" 2' 6 Z2 4
5 R2 the N-oxide form the pharnaceutically acceptable addition
salt or the stereochemically isoneric formthereof, wherein ZI and Z2
represents NH, 5Y represents -C3.9alkyl-, -C3.9al kenyl -

- C3. 2alky1l- CO- NH optional | y substituted wth am no, nono- or

E:IICI( Sééal.?lkl;?/ | %%ma&a I_Eeél Ig??halln éﬁﬁr&gﬁ%ﬁg %@%ﬁé?p’% |s&_31,ected from pyrrolidinyl

- Cl_6al kyl - COdNIﬂiperazﬁﬂylﬁal kyl - NH 00-, Cl. 3al kyl - NH CS- Het 9-,
-C _3al kyl - NH- CO Het 3-, Cl1_2al kyl - CO Het 16- 00-,
10- Het 4- CH2- CO-NH- G _3al kyl -, -G _2al kyl -00-,

-G _6al kyl -180 A gamkeynd according to claggs 2@ pk /] WREFemO- LI - NH-

- G _2al ky!| QM2 k3 8nis N@o NH- L2-00-, G _2al kyl-NH00-1_, I -NH 00-,
:8 33} m N oy "' NH@ﬁyr ke?{yl- 2T salkyl-NR"-CO-C, salkyl-, -C;_galkyl-NH-
-Cl_2al kyl - NRIGOQQrﬁmyNN}Eﬂ:CBHERythmMRMZNEUCHILG@JNKHILBHkyI-

Het 5- CO- C1 _.2al H

15-Gi . 5al k Rﬂ% %{"%E Eilcf&’ﬁléé:&l\l

- Het 8- NH- ax: pﬂcyetm@oiwfttbom CBaIﬂRy‘i CNHIGD ¢E32MD-, o

C1_3al _a direct bond, 0,

-0-CL_Zal k;?T@ ,Eﬁr‘é%%tsq% iy ?Ele? g‘ﬁﬁﬁ ” NRI6-CL_2alkyl-, - Het 23-,

- Het 23-C1 i?alrﬁlgmsent& ydrpgenior § ?0 C1_2al kyI ; X2 represents a direct

bond, O, qtsggzprg%%,w %g@orc% CL. 2al kyl -, NRL8, 20-CO-NRI9-,
- a

- Het 24-, represents ydr gen orhgoN:CH_ or -Cl_2alkyl-

R’ represents hydrogen, halo or C;_salkyloxy-;
15 R®represents hydrogen;

R’ represents hydrogen;

R" represents hydrogen or C.4alkyl;

R'® and R"® represent hydrogen; and

R'" and R" represent hydrogen;
20 Het represents pyrrolidinyl.

13. A compound according to any one of claims 10 to 12 for use as a medicine.

14. Use of a compound according to any one of claims 10 to 12 in the manufacture of
25 a medicament for treating hyper proliferative disorders such as atherosclerosis,

restenosis and cancer.

15. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and, as active ingredient, an effective kinase inhibitory amount of a compound as

30 described in any one of the claims 10 to 12.

16. A compound having the fomula (Ib)



Rl represents hydrogen, halo, Cl_6al koxy-, Het26 or RI represents

Cl. 6al koxy- substituted wth hal o, Hetijmr Cl4alkyloxy-; in
particular R represents hydrogen hal o or Chaal kyl oxY-; R2
represents hydrogen, halo or hydroxy; in particular R2 represents
hydrogen or hal o; 25R3 represents hydrogen, nitro or cyano; in
particular R3 represents hydrogen or cyano; R4 represents hydrogen or
hal o; R5 represents hydrogen, halo -, Het2l1l or RS
represents 177 Cl. 6al koxy- subgstituted with an Hee or

Ci al kyl oxy-; in particular R5 ixépresents hydrd@en hal o or
Ch6al kyl oxy-; R6 represen s hydr,pogen; R2 re resept s hydrogen,

Chal kyl, or Het 13- C|4alky articular ¢ esents 5hydr ogen or
Het 13- Ci al kyl -; R8 and R9 gg/lﬂ epedently epr ents hydrogen or

Chal kyl optionally substitus h phenyl, sul fide, hydroxy,
thiol, am no, nono- or di ( - am noor az ; In particular

R7 represents hydrogen, al’kyl”, zbr Hetd:3 CI Kyl -; even nore
particul ar R7 represents hydrogen ialkyli 10R, R 2 and
R13 each independently represent R en 6r Chal kyl optionally
substituted with hydroxy or Chal kyl oky; iR particular R13 represents

hydr ogen, or Chal kyl; RH represents QEn or G al Wl R16 and R18
each independently represent hydrogen, thalky]

15G al kyl - QKé’NQﬁ:ﬁdBJIBMh the pheﬁrﬂaaeutidengtzcc@p@bieﬁddmh sl 6nHe-sthed ckiyhicaily
Ri 2 and R19 each e h‘é% represent hydrogen, Chal kyl, Het 14,

Het 15- Chal R%merf?r % POLCVASFIY I -: L1 represents Chsal kyl optionally
substituted (anézén'@wdimtsé\lm;)sm bl e tvvo or nore substituents sel ected

from phenyly, reijpésgﬁ)él %}ﬁ{j] E%y lal p’O yfﬁeﬂ*yl ((,?(2 ll\&lff.y (ﬂ{tﬁfﬁ)ﬁ y)( bsBluted with

20t hi azol yl, ano
Chal kyl oxy-, @mlacp mmppﬁé y&alkylhrﬁlmea@beﬂwoxyeeb@mﬂ@mwr kyl ,

am no, nono- ggn()q:hﬁg,&ylshn@m@Salkg)rNRqucglglgylL L7 represents
G _sal kyl optlonall substit it g one ore v@ere possi Fky? two._ or nore

substituents sé?le%]%(éé]d &&9&1@?‘4 Yo Lt COMID ot rspfy B M -sul £ i de,
hydroxy, thiol-C, ZNE I Het c;yengalkmmﬂy@m’n,\,(tmamyl CO-Het'’-CO-,

| yhal | K | K
Dot ocdlbonyl yh&?ﬂ%&%ﬁ%@ seh i @éﬂ%&"ﬁ?@%@ flane- . or
i m dazoyl; L3-Ee AL G183 MinQp yb-ﬁ}ﬂ ELHEI- ¢ e
Chienyt o pyri G Rt G IoMAR QO RO SIS RNE LR LA ROPIER Hcy-CO-,
cyano. hyd%xygmﬂwl ccaeﬁyﬁ@g@m@%- o yl-NR%ehikgpoNch. Sy,
g:u ?Icﬁy: ﬁx%/?henmkﬂ-cmpgawmy Hets@?ﬁwm(pal J042I5a1k§t1ﬁwqmt®1rg<arkypco-NH
i a a i 27 € e
represéﬁ%/ nor p bﬂIWﬁ\hﬁy;&(g'%ﬁ %/1 y]vml_%r’eﬁ??t L et 1 SN%&%%YE%(S&H'
optional ly suh[stz,'alkyItHH @OLHetARTC g, or@]gﬂkyucony@t?m@ NHal kyl -
35phenyl, &0 resel 3] ¥ porSet l&g 6y¢; ggff(gvi alkyd: ?5%51 Sleﬁ

di (Chal kyI AT anm no-ca %I’tl cu and Het 2
each i ndependeNBJ yCrmﬂﬂéseGO-NBr thIet fry tHet 4@ allgt-3- QﬁNﬂ:Gﬂé{w -Cagtkyl-;

i ndependent | y yf26. r%§%1] | nﬁfé@%@ﬁ@@’cb%lsﬂk??t@@ f(ﬁ@ﬁtpyaﬁ | m1my| 2-

pyrrolidinonyl | sogyin droqui rol’i nyl’

pi perazfnyl orNBi peraiy|-GihdiRein Hﬁé d Héft 3Car?c9k)lllet -MrHo pt inalkyl;
substituted Wﬂlfielﬁ'@@n%rhy&'ﬁﬁgeﬁ RO, thok%mﬂef” OOR ErePiedenxy or

AR TR R SR
hydrogen halo or C;.salkyloxy-;
R? represents hydrogen, halo or hydroxy; in particular R” represents hydrogen or halo;
25 R’ represents hydrogen, nitro or cyano; in particular R’ represents hydrogen or cyano;
R? represents hydrogen or halo;
R’ represents hydrogen, halo, C.salkoxy-, Het’! or R® represents



pyrrolidinyl, 2-pyrrolidinonyl, quinolinyl, isoquinolinyl,

decahydr oqui nol i nyl, pi perazinyl or piperidinyl wherein said Het3 and
Het4 are optionally substituted with one or where possible two or
nore hydroxy substituents; Hets and Het6 each independently represent
a heterocycle selected frompyrrolidinyl, 2- 10pyrrolidinonyl,

pi perazinyl or piperidi nyI wherein said Hee and Het6 are optionally
substituted w ne. ol . 0 h 5
substituents; Ch!e? I%O)r% SIl-lleS eggk‘?ﬁ?ﬁ%ﬁ pg%(tje(wq ?5lkgB&§§el¥n€£1%c e %rrg Ii/ecszfnets
sel ected from pyrhydtqgén,rhpllq oy qalkylaxlyt;di nonyl , pi perazinyl or

pi peri di nyIRé\MgEIre g%éﬁiee and Hee are 15opt| onal |y substituted
w th one or_where p055| e two or nore;, %droxg substltuen,ts Het 9 and

Hee each i rRIciSRISERaYE INAroeeHs Bseeyleoriiater eplkil: Deragiqudy B rigpFesents
pyrrolidinyl, mdghyl He@.'i@ll4ﬂkﬂyl 2 pyrrolidi nonyl pi perazi nyl or

DT g ot Rty 89 AL Yy St ke
substituents; Wit phdnyt,epetegerifide hydtoaythjod) aniae) rﬁom(eabrfdr(ﬁlrmalkyl) -amino-
pyrrolidinyl q l‘lﬁ)lllcpclg{)%ld %artﬂ{pfrrf?"rgg%?én?sv\lﬁgogeh bé4a b’scf uen(f' aalkyl-;

substituted w oSsi
sel ect ed fr omezen micat pwlculmR%@pmsgas Rydrogeneiridsty-Cialkyl-ky| -

Cl 4al kyh Oxy@qilk Mhd Rr3 Ak Mﬁ¥ﬂ€n‘a§1¥tIerF§éls&M Ihydm%émt d:&ﬂ@@ Bﬁﬁﬁml a

het erocycl e sel ect ed .fr.om nor phol i'n rfol yl s pr'perazin or
pi peri di nyl wep¥{thcd Fith lléfélfCrXZ’ qrsclea@wl@ﬁw lpyagtwakam URCBEESTREE Y H%‘%Pl’
wher e possi bl q:tmk pr m)re substl tuents selected from C, Aal kyl,
C3_6cycl oa)}iq 2 - Cl4al | 1 G 4al kyl oxyd _ol kyl or

pol yhydr ox 4’5?5 W y Iigg?l? e éﬁ? Klint a heter ocycl e sel ected from
pyrrolidi ny'® and Ri°® pzach didegdndentéyr epresedihgd ®@py,rCoblkdl, nyl or

pi peridinyl ar bsiyLbau 7 n ssible two
br "mor &> subs 3 R B B A B S SR

hydr oxy- G 4% RryclR e@gh mpmd@&@nepwamﬁwd@gelp&w% &ley - dﬂet HRydalkyl- or

Hetl4 repr eserﬁheﬁnylt@t anQeycl e sel ect ed from pyrroli d| nyl or
pi peridinyl ;wher €l neé %E‘ rtrol or peri di ny Sglﬁe optionally

substi t ut ed VFRIESHIE (R §‘? ri@t r‘aw WP OGBS
selected fr Omsﬁbﬁﬁhéﬁﬁ selé&?edﬁﬁ:(ylﬁ bhai}KthenjﬁlyﬁyIﬁuﬁnler&&i}k%ﬂlﬁde hydroxy, thiol,

G 4al ky| ox Cl a t resents a
het ero L}clg se 5% 151 C?’?ng)rri %‘%%4 ¥ﬂy?éyfb§§%/¢’o‘1a Iﬂ'}ﬁafﬁ? CS g@ PRI or
pi peri di nyl wHerelkylogapleenie Ellﬁlnnosarbm)ﬂdﬁaadcmlosllﬂﬂsamm@t Enimwr ¢th one or

wher e possi bl ts selected from Chal kyl,
C3_6cycl oal k %KTV:D%I@%D%{ Elqﬁhaéié?gl kyI oxyChal kyl or

pol yhydr ox>L @maﬂefagﬂcl sagbqb@m@nﬁléb pubsEtite apq@eqrféwbesﬁcﬂ%&bl@t‘éepéwow om

pyrrolidinyl qubitRekd Qﬂlél}z’éd mhﬁlpﬁeﬂyl &aieﬁyngsrﬂuﬁnylsn@ﬂiyﬂsamdel Mydroxy, thiol,

substit ut ed WI%H q e or SI bI b%t Eqnts

Sl eet 8 11 om CHENRD Fyaesh e bR PO RO oS BB Ry T IR0k,

Chal kyl oxyChalck.;ahlkgroxpp]hqﬂyyﬂmmyaea@‘nam,yﬂlyf,,cycﬂiemlkylg emnmsermhs e

heterocycl e se t pyrrolidinyl, piperazinyl or
RS LAt D AIICLRARkYL L

10pi peri di ny I Fel onal |y substituted with one or
wher e poss |Lb [represgotsd?i-saibybopsinnelly subshitusedomiesnt wlicfernorsigieawr py more

C3. 6cycl oal kyl |
pol yhydr oxy- Cﬁg})ﬁltﬁlmpgewed%ﬁh Eeénf 1 tﬁmﬂ ?%dé(g%lqgﬁtﬂyﬂu}fg{e hydroxy, thiol,

mor phoB? nyi rthlayqlvldpmﬂo hydroxypbenyl, padghadelere Yﬂrpb@wézpm kﬂpxy-
pi peridinyl opt,iamgiokypissalB! arhisbegdbmiyl T Coadibakyomihdhexy; Het 23

and Het 24 each ent. ent pyrrolidinyl,

decahydr oqui nét Cﬁyﬁﬁgﬂ amub%r‘?rdgﬂ%z erein said Het23 or Het24 is

opt i onal | y Hatthsidi Hert emth\mddpemmtlpmepnbuen'enpqa&shbjrl@yhmmmhmm said Het'

substituents s r 0 K

particul ar %%F %g%ttrl%%hg%%&&e pené ﬁr@%&légg(%?%'?ﬂf%hdai nyl ,

35 phenyl phenyl-C,4alkyl-, C4alkyl- oxy—C1 4alkyl- mono- or di(C;_4alkyl)amino-

or amino-carbonyl-; in particular Het' and Het” each independently represent
morpholinyl;



25 17. A compound according to claim 16 wherein, Z1 and Z2 represents
NH;, Y represents -C3_9al kyl -, -C3_9al kemgl -, -Ch5al kyl - NR6- Ch5al kyl -

- Chb5al kyl - NR2- CO- C1 sal kyl -, 30 Ch3al kyl - NH- CO Het 3-,

Het 4- Ch3al kyl - CO- NH Ch3al kyl -

- Cl2al kyl - CO- NH- L3- 00-, - NH co C, _3al kyl-, -C

35- Cl5al kyl - NR13- CO- Ch3al kyl - - Ch3al kyl - NH- CO- Het 32- 00-, or

C _3al kyl - sents a direct bond, O.,...
0meh iy T BpHeRgth ﬂi@?ﬁ?ﬁ@ rely R0 § Tt R a5 FRopyrtaainy, 2
represents a dpyrelitdlrtmmylj ,qumohnﬂ Goq@adlkyl.-decalGorddRir®linyl, piperazinyl or

Het 24-d _2al ky 1Per% gjwqie?%;llﬂ)élud I-IISEBi ar[def%teg%rb ﬁoﬁﬂ%ﬁgaﬁteH%l& one or

Cl. 6al kyl oxy- oXYy- subst 't ut
G "tal kyl oxy-; Wh&refpefﬁlégém 87 TR lnglsoryonr Hdl parbppsl- sebstisacaty, & particular
Ey g; 89 §E Y L af)cl)ﬁaé andfef* %Bél?&ﬂéﬁe’idéycw &Eﬁ%@e& & h@@k&ycﬂa@&?g’%@ @Jotﬁf] elr_lltes
u W
or G gu al kyl o%gLe fdﬁeflak% ysmwgﬁﬁh mP@ﬁ‘N@s‘iﬁﬁi@dﬁW‘H@%}
R11 represent 5p1byfdz1ﬁgiecrr pﬁ'lqjierﬁhﬁ& hkietein dRRH3 raap Hes'ent spiiydile gebstinRad
and R18 represe in particular

R16 and Rib T oRrben! PGP ppiite DG of e Eha Pty or bgen: - L1
represent s IGit’ aml Ketf cagitindepehilsntlyubsiesanta betewicytle selected framaparolidinyl, 2-
possi bl,.g two r t nyl

et hyI S§| ¢ de%yﬁcyg?ja gglo% gﬁ}%zﬁdgf Bt \%Eg‘ff&‘ﬁ%l x%r&ﬁ%g‘&ﬂgf{ 3{1+d })?([t)elt1 are

pyri di nyl , errfdJ-thG?lllbd$1’(0§§1 EstdRyith O%Frﬁrrmher@po BT uagmeh Xy
represents C _@ggtw&m@pt | onal |y substitut ed with one or where
possi bl e t or |tu sel ected from n

et hyl sul fiid and B ea fn %e&%@mrﬁw 8gﬁ’§focyﬂgﬁ§ g4 from pyrrolidinyl, 2-
di (Cl 4al kyl ) - apyirrelidimeny CRipeeaiiybat pipkridiafl@hereiprseisdhitSa@ai iy |

optionglly s “bo§1tt eig%ﬂ e‘f&g;%&l&d%% ?ﬁe c‘rfri@?rﬁ]e?? g&’ﬁ%ﬁﬂ? WO $r"iﬂor%rhyHPox‘§

substitdents s rom pheny
pol yhal oCl4al kspbstghenissl Cl4a| kyl oxy, pyridinyl, rmno- or

di (G _al kyqf_[éfmm{etmea@ ifRe¥&l Al ¥dpresent a heterocycle selected from pyrrolidinyl,
pyrrolyl, azetidinyl, 2-pyrrolidinonyl, piperazinyl or piperidinyl wherein said Het’
and Het'? are optionally substituted with one or where possible two or more

20 hydroxy or C.salkyl substituents;

Het'' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
Het'' is optionally substituted with one or where possible two or more substituents
selected from C,.4alkyl, Csgcycloalkyl, hydroxy-Ci.sallkyl-, Ci.salkyloxyC).salkyl
or polyhydroxy-Ci.salkyl-;

25 Het" represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from C;alkyl, C5 ¢cycloalkyl,
hydroxy-Cj4allkyl-, C|4alkyloxyC,_4alkyl or polyhydroxy-Csaikyl-;

Het'’ represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

30 pyrrolidinyl or piperidinyl are optionally substituted with one or where possible
two or more substituents selected from C,.salkyl, C;_¢cycloalkyl,
hydroxy-C4alkyl-, Ci4alkyloxyCi.salkyl or polyhydroxy-C;_salkyl-;

Het!* represent a heterocycle selected from pyrrolidinyl or piperidiny] wherein said
pyrrolidinyl or piperidinyl are optionally substituted with one or where possible

35 two or more substituents selected from C;salkyl, Cs¢cycloalkyl,
hydroxy-C,.alkyl-, C;4alkyloxyC;4alkyl or polyhydroxy-C;alkyl-;



Het' represents norpholinyl, oxazolyl, isoxazolyl, or piperazinyl;
Het 2 represents norpholinyl, oxazolyl, i®oxazolyl, or piperazinyl;
30Het 3 represents norpholinyl, piperazinyl, piperidinyl or
pyrrolidinyl; Het4 represents norpholinyl, piperazinyl, piperidinyl
or pyrrolidinyl; Het5 represents norpholinyl, piperazinyl,

pi peridinyl or pyrrolidinyl; Heti represents piperazinly,

pi peri di nylHetwrr %én]gs zpl\féter% %cq%g%IECQéM!)mer a-%ﬁ&n{y?%é/gll’?_)‘g?%%l P éaelazm 1 or

nor phol i nyl’, oX a7 nt's
mor phol i nyl , aqraxhyj'l Whes@naaidlﬂ;ﬂt @fromomeﬂmuhamutmﬂepm whﬁrﬂeo@ﬂale

i's optional Iy S rhd el Slkbidm ) Jﬁﬂyﬁ@}&%@m yhet 24 each

i ndependently represent a heterocycle selected n- oI|d|nyI
pi per azi nyl orh ﬁ&@é?ﬁhﬂﬂky Lafhiery X§§wﬁ“ﬂé@23°b¢y¢@¥zﬁhaﬁEﬂopt|onalIy

su 35'[ It gt eﬁlé‘ﬂ‘”&@pl@ﬁﬁﬂ?@h@t@f&?ﬂﬁ |selectecli ﬁUﬁiﬁ%ﬁT{ﬂlﬂgly:cl‘Bi ﬁ@e@@iﬁ%ﬂ wherein said

i ndependen epy.ese C ed fro

b ooyl BiES DRl Sb e i R of Whe posS s Ras o oLe i ieeys

to any one of wlaicdtidh Ctl@alltﬁl, Cagcydlvelkgl hadiorgiQisalkyl-, @QalkylexyCh 4akyl
d | 16 17 h f

conpoun accor&r#%hﬁm?s} m%‘zf cl ai ns to in the manuf acture

of 10a nedica hyper proliferative disorders such as
at her oscl erldgi seprp&eytSemhmrgc om n@pholinyh aymabéinyi, pilerazinyl or

conposihion ¢ rid%i)ﬂ gvh%re%‘ %&@fé@‘ﬁ'ié cﬁﬁ'ohéﬂlﬁ‘h%&%t%ﬁ'vﬁt}?ﬁ{er dr%he?é‘ﬂoss%%
active ingredie an effective kinase inhibitory angount of a

conpound as 1588§6F4°6%&1QSH“‘§HS$ sgleted fropn lﬂila'ﬂr%s%cl?%kﬂy 21. A

process for pn@ﬁﬁmng4amgpngggqu@§(g4@km&qpogm@aMmQHQAQ&yplalnB lto
,, conpris 6-di-1 or

[
oy et ) <A Ry biysPrssl Hoa o gty o 2 (111)
to yi el d t HéctAnepresenpmypiperaziiyler pipegidimat aptidmilpebtmstifitsd with €)..dlkyh drer
substityting §§HH)§n|I|nopyr|n1d|ne with a further aniline of general
fornula (V) _tg-provigde the bis(aniline)pyrimdines of formula (Vl),

and Het™ @nd dlesr sachodersmdenily repisgen Pysolidings desaledrogweolspgbUnds

of the presentyihdiaaiil wdRreirSuid Blet™ o Het*Xis opB&RRMy slibdtkuted ¥Nhoe of whilerel

r R R411/---
& possible two or more substituents selected from hydroxy, Het**-carbonyl- or

Calkyl; in particular Het® and Het™ each independently represent pyrrolidinyl,
20 decahydroquinolinyl or pyridinyl wherein said Het®® or Het** is optionally
substituted with one or where possible two or more substituents selected from
hydroxy or C,.4alkyl,;
Het*? and Het™ each independently represent a heterocycle selected from morpholinyl,
pyrrolidinyl or piperidinyl.
25
17. A compound according to claim 16 wherein,
Z' and 7 represents NH;
Y represents -Cs galkyl-, -Cs galkenyl-, —C1-5alkyl-NR6—C1-5alkyl—,
—C1_5a1kyl-NR7-CO-C1_5a1ky1-, -Cyalkyl-CO-NH-, -C,_galkyl-NH-CO-,
30 -Calkyl-CO-Het'%-CO-, -Cy salkyl-NH-CO-Het’-,
~Het*-C,_3alkyl-CO-NH-C;.salkyl-, -C1.0alkyl-NH-CO-L'-NH-, -NH-CO-L%:-NH-,
-C l.zalkyl-CO-NH-L3-CO—, —Cl_zalkyI—NH—CO—Ll~NH~CO-C1-3a1ky1-, -Cialkyl-
CO-NH-L*-CO-NH-C,salkyl-, -C,alkyl-NR"'-CH,-CO-NH-C,_zalkyl-,
Het’-CO-Cysalkyl-, -C}.salkyl-CO-NH-C.3alkyl-CO-NH-,
35 -Cysalkyl-NR'*-CO-C salkyl-NH-, —C) salkyl-NH-CO-Het**-CO-, or
-Cy_3alkyl-CO-Het**-CO-NH-;



HN. ., N> .. NH R2 L4:1?1 R3(1) 22. An internmediate of fomma (VII)
R25 R4 CR ¢ 1RO2H X4 X3 71Y RRHNI-% -1gb N 5R3(VIIl) the

phar maceutical ly acceptable addition salt or the stereochemcally

i someric formthereof, wherein X3 and X4 each i ndependently represent
Cl_7alkyl, C3_7al kenyl, C3.7al kynyl, wherein said Cl7alkyl,

C3_7al kenyl, C3. 7al kynyl are opt ional ly 10substituted with one or

where possibl e two t S .Se ed.fro B o no- or
di (O _4al k %meﬁ%ﬁs %ﬂ%recti)ﬁ){u? o n’yp arlk /- -(138(:(5; zalky[— R —(ﬂ_galky =)
di (Cl 4al ky] )arrﬂﬁleRl "f-oHyt" CCaailladlqul@maﬂque d _al kyI sul f oxi de,

i ndependent’ C@ﬁ {ent %\{
_sal kyl - NR3- Gi- @1 @m ‘E@lHé]tkly Het 23 CR8R9 or 0-Cl 2a1ky1

with the oxygep, eéémﬁ&%hmot@l &Tk@ldx@eﬂﬁltlgaﬂlﬂﬂloxyR@uHsﬁﬁft&ﬁﬁﬁh?ﬂet or
hydr ogen, cyan ﬁwl hydr oxy, forny Cl_6al koxy-, C _6al kyl -

hal o- phenyl - 1b‘6 A#ino-, Hee, Cl_ 6a| koxy- substituted with haI o,
Het' or O Iazlﬂepﬂe@wyshydﬁdigdﬁlorﬂ]apl; esents 20Cl_6al kyl substituted with
one or wher 035|n? L IR substituents sel ected from hydroxy,
Het 18 or %F nt's d)fogen eyano, hal o, hydroxy,
hydroxycartibnypm$er®ﬂwrd@gwwd:lal0bonyl , O _ol kyl car bonyl -

am nocgpborA n

o3 GCycPoaI kyrle 1;?5@_?1%01?% su?’f onyik»wr?g QP@r ARk %sﬁﬁlté@@ﬁhﬁet or
di (Cmal kyl ) amieatylsyi | Crral kyl sul f oxi de or Cl_6al koxy-; R3
represents1rtﬁylg151¢é%1|ﬂgh}eay@g@,@5 nitro, Cl _4alkyl, or Cmal kyl substituted
w th one or -,m)re St tuents sel ected from hal o, Cmal kyl oxy-,

am no- , rSPreEﬁ %8A™ ani no-, Cmal kyl - sul fonyl - or phenyl ; 30R4
repr esent s 1Y depoegents hyshagen oﬂ'\@l@lky{h;ydr oxy, hydroxycarbonyl -

C1_4al Iﬁgl Owe%p?%@%shydr%@%,kyl car bonyl -, am nocar bonyl -, m)no- or
| R and R'® represent hydrogen, C;.salkyl or Het'’-C,4alkyl-; in particular R'® and R'®
represent hydrogen;
R'7 and R" represent hydrogen;
L' represents C galkyl optionally substituted with one or where possible two or more
20 substituents selected from phenyl, methylsulfide, cyano, polyhaloC, 4alkyl-phenyl-
, Cr4alkyloxy, pyridinyl, mono- or di(C,.4alkyl)-amino- or Cs¢cycloalkyl;
L represents C_galkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyano, polyhaloCi4alkyl-phenyl-
, Cr4alkyloxy, pyridinyl, mono- or di(C,.4alkyl)-amino- or Cs¢cycloalkyl;
25 L’ represents C).galkyl optionally substituted with one or where possible two or more
substituents selected from phenyl, methylsulfide, cyane, polyhaloC; salkyl-phenyl-
, Cr.qalkyloxy, pyridinyl, mono- or di(C,4alkyl)-amino- or Cs_¢cycloalkyl;
Het! represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl;
Het’ represents morpholinyl, oxazolyl, isoxazolyl, or piperazinyl;
30 Het represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl;
Het* represents morpholinyl, piperazinyl, piperidinyl or pyrrolidinyl;
Het® represents morpholinyl, piperazinyl, piperidiny} or pyrrolidinyl;
Het'? represents piperazinly, piperidinyl, pyrrolidinyl or azetidinyl;
Het'” represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl;
35  Het™ represents morpholinyl, oxazolyl, isoxazolyl or piperazinyl wherein said Het™ is
optionally substituted with Cj.4alkyl;



di (Cmal kyeam nocar bonyl -, C2_6al kynyl -, C3. 6¢cycl oal kyl oxY-, 183
am nosul fonyl, nono-or di (Cl4al kyl)am npmsul fonyl, G 4al kyl sul fi de,
Ct 4al kyl sul foxi de, or Cl1_6al koxy-; R5 represents hydrogen, cyano,
hal o, hydroxy, fonnyl, d _6al koxy-, Cl.6alkyl -,

hal o- phenyl - car bonyl am no-, Het21, 5C _6al koxy- substituted with
hal o, Het2 or d _al kyI oxy-, or RS represents Cl.6al kyl substituted

h
\rllmyzjlr 023? aélilig%lrl aI & (Qﬁgdé)veﬁd%ély@aé%se%?%ﬁ%ﬂe%éﬁ?%%elé&%c? %&E)Irro?mnyl
hydr ogen or ClplmrMYI@ppmndinwwmbstaatchH rsmhleﬁ whemgﬁrona]ly\ad:rsymted

met hyl sul fi de,wmyggt@z((yarb&gﬂol hydr oxyphenyl, 10C14a| kyl oxyphenyl
am nocar bonlrieg; ycar onyl , am no, nono- or (Cldal k

i mi dazoyl Wrér igdeneadeofiyspriggant 2 ert&%rrcrzelp é&lﬁctefbﬁpmdpﬁwolmyl
C3, 6cyckoal kyl 11§Hra nl_lblgémn 1|d% veph@agnt s hydrogen, d 4al kyl, Het"
Het 12- Ct _4al kyI heny C14 phenyl or nono- or

di (Cl4al kyl ) am no- Cl4al kyl - car bonyl wherein said R3 is optionally
15subst i t utléd Avcempowndrasggrdingrtd aoy oneeioclaiors 16ite CT fanuseps i arddaine.
pyrim di nyl or Cl.4al kyl oxY; 1233 represents hydrogen; C 4al kyl,

Het 14 or C 4al kyl substituted with one or where possible two or nore
substi t uent;y, g@deeftheAnipoend MedidNy o ARione of BRNAGs 1®fo 17 in the manufacture of
di (Cl4al kyl ) am no, phen |, Het15 or Cl. 2al kyl oxy; 20Het' represents a
het er od§cl e selmedieament é@ﬁtrﬁapeg hynas proliferghyhdiseidgys, sught freatherpyplqrosis,
furanyl, pyra yl, thiazolyl, oxazolyl, imdazolyl,

i soxazol yl, ZTQ%XAOSIS%hﬁ)é%C%p d| nyl or pyrrol i di nyl V\/nerei n said Het'
is opti. onal | y substituted with am no, d _4al kyl, hydroxy-Cl4alkyl-,
phenyl, phenyl - Cl4al kyl -, d 4al kyl - oxy- Cl4al kyl - nmono- or

di (Cl4al kyl2pam pleermaceivhlnongdsition yompridbietpRamepew ey acaptable carrier
het erocycl e sel

furanyl pyr >3 &,yalts%g%vg BQ& e%f h%#%& ve ﬂﬁés@hﬁllbl athHtecgaaZd Pr%ﬂourld as
i soxadeyI oXashirihediryany Cpsﬁrqfdhmglallmrlwyrlﬁol i di nyl wherein said Het2
is opti onal | y substituted wth am no G 4al kyl, hydr oxy C14al kyl -
phenyl, phenyl- Cl4al rlgy , Q 4al kyl - é/ Cl4al k I- nono-

di ( Cl4al ky|2)1arﬁ PROSCSs HOLRFEPRLIER 196RPrnd a3elpignqd ingpy eaept @alals 1to 6,

het erocycl e sebggtisidgf rom pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl

or piperidinyl n.sa 0 onal | y-substit ut th one
or where possi R)Flgmfaﬁﬂglﬂamg%g&@s{?ltdgé' 'E%Qr‘éi%&inrdﬂ‘be VaraXy

Cl. 4al kyl , hydppnopﬂméailiny,lof fm*muﬂmthgodyid)dyhﬁmhhdgyhmldrhebf gerepmlesent
a heterocycleg Fejq frompyrrolidinyl or piperidinyl wherein said

35 Het" is optrona Substituted with one or where possible two or
more substit uéhﬁgt@és@@tle@ng sdithagilisgprynidigavile ¢ dndyr kyiline of general

hydr oxy- Cl4al Igkla \@tﬂ%ﬁ&%h@ﬁ%@m‘&ﬁhhﬂé ﬁ*imﬁﬁ’ﬁééw(ﬁfrﬁiﬁ}’a §6Anhyl

184 Het12 rep re ent a, heterocy Ie sel ec aﬁfromrm(gﬁp(g_%%ly
pyrrolidinyl, ?j%?‘éﬁfi‘wﬂdd?n ‘Eﬁé’?‘? PRONIAes fiseomipRuRdy of thgppresent invention.
optionakly substltuted with one or where possible two or nore
substituents selected from G _al kyl, C3,6cyg! oaliyl,

hydr OXy- Cral | kyh+, Cl4al Kylox Ch" 4a| kyl or p\l*ylnydr OWQC?LA)@' Lcy)r#
S5Het" repr esent|\@ het er of:’ycl \ sr}el eibegithtiby om] YR8l i di nyl "z or > \]

pi peri di nyl s&in said p rAi MY or pi azi nyl+ are fNomal | y
substituted S th 8ne or vvherempossr bl e twoll 6£I noK®) subst i tuerys

sel ected from Cmal®yl, C3_6cycl oal kyl , h)ﬁdr/@inIOrral kiy! -

Cl 4al kyl oxyd 4al kyl or pol yhydr oxy- C mal kyl -; Het 15 e°'tl'i’58§1%‘ﬂ‘t s a
het erocycl e sel ected from norpholinyl, pyrrolidinyl,Ypiperazinyl or
10pi peri di nyl wherein said He,t 15 is qpblgalidny sg{bstl tutRéd vy,t,lp one

or where possible two or bstr tgyeﬂagsmm ec '7 él kyl ,
C3_6¢cycl oal kyl, hydr OX ;L _hj al kyl Ic')éy?,l ’ol k
pol yhydr oxy- C14al kyl - 9@; Het 19 each i ndep den represent S
“N\ /
N P / N
/\/ O R3 (VD

R3



Het 2 and Het 21 each independently represents a heterocycle sel ected
from pi peridinyl, 20norpholinyl, piperamenyl, furanyl, pyrazolyl,

di oxol anyl, thiazolyl, oxazolyl, imdazolyl, isoxazolyl, oxadiazolyl,
pyridinyl or pyrrolidinyl wherein said Het2 or Het2l1 is optionally
substituted with am no, G _4al kyl, hydroxy-Gi 4al kyl -, phenyl,

phenyl - G 4al kyl -, Cl4al kyl - oxy- G 4al kyl - nmono- or di (Cmral kyl )am no- or
am no- carbonyl -; 25Het 22 represents a heterocycle selected from

nmor phol i nyl, pyrrolidinyl, piperazinyl or piperidinyl wherein said
Het22 is optionally substituted with one or where possible two or
nore substijuepnts sel c | kyl, C3_6cycl oal kyl,

hydr oxy- Cn&kk%? ﬁ ‘g%% qéf%é? or pol yhydr oxy-Cl_4al kyl -; Het 23
represents a heterocycle sel ected from pyrrolidinyl,

2-pyrrolidinonyl, quinolinyl, 30i qU|n9IRﬁyI gg hydr oqui nol i nyl,

pi perazinyl or piperidinyl wherei 3%

substituted with one or where poﬁ
sel ected from hydroxy, Het 25, carb yI Cmal kyl ,

hydr oxy- Cmal kyl - or polyhydrigﬁ- Ikml-,Nﬁnd Het 25 represents a
het erocycl e sel ected from 8} oIﬁHyKl,pyrrolldlnyl pi perazi nyl or
35pi peridinyl wherein said Het25 is b tmonally substltuted w th one
or mhers possi ble two or nore substhsuents selectedvi onlo _ol kyl,
C3_6cycrloal kyl, hydroxy-Cl4al k , O _hi al kyl oxyCma ;

pol yhydr oxythepharakksptically ageptp lgxaii@lédn sali or t ﬁﬁt@rwehﬁ@mllsoﬁsomgmﬁoam

(V1) is otherpdBdwherein .
24[ 2-[ (3-an nophenyl am nol - 4-pyri m di nylﬂlfam no E 0| c acid. 23. The

i nt er medi at’s W GF Q’dFBeI@FQ‘ilﬁeEEeSGHé;IéP yl, Ex32lkeylixa each

i ndependent | y @:6pIkesHMyvhé&rein/al K@ ﬂlk@ﬁ @ahlﬂt@ﬁ&ll Cs.7alkynyl are optionally
Het 23,

atom at f.ached .t e
phenyl 1Ping. RPPEFESEROD of ndsaf o RS CeFoBEp RS Sotpfled BSim
Cl_6al kyl oxy swubsd,imantoedr di(€ hsaHed)amaro, @m&m:lsklfblwly, 10R2 represents
hydr ogen of h
p;rtl gul ar ogeﬁﬁ%ﬂ@% ﬁ@ &%&}ég&gggtg]na ‘ﬁ gﬁ g%%%)qﬁllf&lde
represents hy&n@g]émlsuﬁ%ﬂ andcq @ék)ﬂ?’i)(?ﬂl)bDnyl@ml@: 6a| kyl oxy substituted
\r/]v' 5 h Het2 orCGilr1 | 4alaky 9 ;(;:}t)ieh iha naam &@&J@é}, @ﬂ@ge(dﬁ@]tshmyr epresents

rogen or a on e
et hylgét?]l fide, m@@@& {:hiagﬁ‘y ot bo ’ ‘?}%ﬁi}&f@% 28l ygth the
or i mdazoyl; cﬁ@g@ﬁﬂ@ﬁ&ﬁlﬂ&dhydﬁqgemﬂrﬁmﬂalkyI or Fbtlz Cl4al |l cyl ;
R33 repres h n 14al k 1
repr esgnts rg%l yqngsq%%mﬁsgtcégp %%ra(IESeX{ﬂ%&X’gfogHg]l’ bﬁ E}Iko |_@25&[11(9;%? esents
pyrrolidinyl dmlmplmyhzarho}ﬂylmhmpelmt sai d Het |12 is optionally
substituted 1 5 S

Wit h a19§5§y ‘Qﬁbs\t‘fﬁﬁé@wﬂﬁ 1oblL]]%t toﬁ@drﬂ%%ﬂ%g 3 ﬂb Pe"pl’és'&ﬁ&

sel ected from G

Cl 4al kyP oxyd C4a¢1kx/1|sumtlt2fs§&n§mr% @]RP&FIHWWO qrrmqsaus@trsemea?s spleted
represents pyrrmﬂdm Rydro®y . HutBeF adbny! ; Hetls represents pyrrolidiny
or pi perazi sald Het bstituted with one
of her e paCSrERERlNy aqgeﬁn%ngflﬁéq e S TSR deR B om Cranl kyl
C3_6cycl oal kylGyshtksliorysarfirdad, Cioydlkyledthomlli yintmogaibéaykythomr-or

30pol yhydr oxy-get4aliyharninb SurBHA., E4LAHNERE A RAL RSB oG] Al !

25 aminosulfonyl, mono-or di(Cj.4alkyl)aminosulfonyl, C;.4alkylsulfide,

Cj.salkylsulfoxide, or C_¢alkoxy-;

R’ represents hydrogen, cyano, nitro, Cj4alkyl, or C;4alkyl substituted with one or
more substituents selected from halo, Cy4alkyloxy-, amino-, mono-or
di(C;.salkyl)aming-, C_4alkyl-sulfonyl- or phenyl;

30 R*represents hydrogen, cyano, halo, hydroxy, hydroxycarbonyl-,
C\.salkyloxycarbonyl-, C.salkylcarbonyl-, aminocarbonyl-, mono-or
di(C;.salkyl)aminocarbonyl-, Ci4alkyl-, Cz.galkynyl-, Cs.scycloalkyloxy-,



pi perazinyl; and Het23 represents a heterocycle selected from
pyrrolidinyl, decahydroquinolinyl or pyrsdinyl wherein said Het23 is
optionally substituted with one or where possible two or nore
substituents selected fromhydroxy or Cl4al kyl. 35 186 25. A
conmpound having the Fornula (1), Fornula (la) or Formula (Ib); use of
a conpound of Forrmula (1), Formula (la) or Fornula (Ib) a

phat macet | cal o RIRARHLE Ao RIPSSRBARARLAI AL &, Shaniuads, an

i nt er redi at e e of Fornul a
(M1) in the s@n@ﬂ@@uﬁowﬂemr@m@dsgm, of Fornul a (I) subst antially as

.hﬁﬂg'mn. gﬁs a3 REdsdid By drSER! 8748, hidlo arﬂf)ﬂrd%ﬁ}efo%fnyf ks RbAA] oAl Of the
halo-phenyl-carbonylamino-, Het™',
5 C1.¢alkoxy- substituted with halo, Het” or C)4alkyloxy-, or R’ represents
C1.¢alkyl substituted with one or where possible two or more substituents selected
from hydroxy, Het'® or halo;

R® and R’ each indepedently represents hydrogen or C,4alkyl optionally substituted
with phenyl, indolyl, methylsulfide, hydroxy, thiol, hydroxyphenyl,

10 Ci4alkyloxyphenyl-, aminocarbonyl, hydroxycarbonyl, amino, mono- or
di(C,.qalkyl)-amine-, imidazoyl, cyano, polyhaloC,_salkylphenyl, C,4alkyloxy,
pyridinyl, Cs.¢cycloalkyl or guanidino;

R*® represents hydrogen, C|_qalkyl, Het'!, Het'*-C_4alkyl, phenyl-C,_4alkyl, phenyl or
mono- or di(C4alkyl}amino-C,_salkyl-carbonyl wherein said R is optionally

15 ~ substituted with hydroxy, amino, mono- or di(C,.4alkyl)amino, pyrimidinyl or
Ci.qalkyloxy;

R represents hydrogen, C_salkyl, Het'* or C,.salkyl substituted with one or where
possible two or more substituents selected from hydroxy, amino, mone- or
di(C14alkyl)amino, phenyl, Het'® or C,»alkyloxy;

20 Het' represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het' is optionally substituted
with amino, Cy4alkyl, hydroxy-C, salkyl-, phenyi, phenyl-C_salkyl-,
C1.4alkyl-oxy-C4alkyl- mono- or di(C;_4alkyl)amino- or amino-carbonyl-;

25  Het® represents a heterocycle selected from piperidinyl, morpholinyl, piperazinyl,
furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl, imidazolyl, isoxazolyl,
oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het? is optionally substituted
with amino, Cj.4alkyl, hydroxy-Cj_salkyl-, phenyl, phenyl-C, salkyl-,
C)alkyl-oxy-Cj4alkyl- mono- or di(C;.4alkyl)amino- or amino-carbonyl-;

30 Het'" represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, piperazinyl
or piperidinyl wherein said Het'? is optionally substituted with one or where
possible two or more substituents selected from hydroxy, C,.4alkyl, -
hydroxy-C,4alkyl- or polyhydroxy-C;_4alkyl-;

Het'' represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said

35 Het'! is optionally substituted with one or where possible two or more substituents
selected from C4alkyl, Cs.scycloalkyl, hydroxy-Cj.4allkyl-, Ci4alkyloxyCi_4alkyl
or polyhydroxy-Ci4alkyl-;
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Het'? represent a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'? is optionally substituted with one or where possible
two or more substituents selected from Ci4alkyl, Cs.¢cycloalkyl,
hydroxy-C,.sallkyl-, C;4alkyloxyC,_salkyl or polyhydroxy-C,.salkyl-;

Het'* represent a heterocycle selected from pyrrolidinyl or piperidinyl wherein said
pyrrolidinyl or piperazinyl are optionally substituted with one or where possible
two or more substituents selected from C;4alkyl, Cs¢cycloalkyl,
hydroxy-C;_salkyl-, C,.salkyloxyCi.4alkyl or polyhydroxy-Ci4alkyl-;

Het'® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het'® is optionally substituted with one or where possible
two or more substituents selected from C,.4alkyl, Cs.¢cycloalkyl,
hydroxy-Csalkyl-, C,.salkyloxyC,.salkyl or polyhydroxy-Csalkyl-;

Het'® and Het'® each independently represents a heterocycle selected from piperidinyl,
morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het'® or
Het" is optionally substituted with amino, C;.salkyl, hydroxy-C_salkyl-, phenyl,
phenyl-C_salkyl-,C;.4alkyl-oxy-Cj4alkyl- mono- or di(C,.4alkyl)amino- or amino-
carbonyl-;

Het” and Het®' each independently represents a heterocycle selected from piperidinyl,
morpholinyl, piperazinyl, furanyl, pyrazolyl, dioxolanyl, thiazolyl, oxazolyl,
imidazolyl, isoxazolyl, oxadiazolyl, pyridinyl or pyrrolidinyl wherein said Het?® or
Het*' is optionally substituted with amino, C,_4alkyl, hydroxy-C;_salkyl-, phenyl,
phenyl-Ci.4alkyl-,C|qalkyl-oxy-C4alkyl- mono- or di(C;_salkyl)amino- or amino-
carbonyl-;

Het™ represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het™ is optionally substituted with one or where possible
two or more substituents selected from Ci.4alkyl, Cs.¢cycloalkyl,
hydroxy-Cjaalkyl-, C4alkyloxyC,_salkyl or polyhydroxy-C,.salkyl-;

Het™ represents a heterocycle selected from pyrrolidinyl, 2-pyrrolidinonyl, quinolinyl,
isoquinolinyl, decahydroquinolinyl, piperazinyl or piperidinyl wherein said Het™
is optionally substituted with one or where possible two or more substituents
selected from hydroxy, Het®, Hetﬂ—carbonyl, Ci.4alkyl, hydroxy-C.4alkyl- or
polyhydroxy-C,.4alkyl-; and

Het® represents a heterocycle selected from morpholinyl, pyrrolidinyl, piperazinyl or
piperidinyl wherein said Het® is optionally substituted with one or where possible
two or more substituents selected from C4alkyl, Ciscycloalkyl,
hydroxy-C,.salkyl-, C,.salkyloxyC;.4alkyl or polyhydroxy-C;4alkyl-;
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provided said intermediate of formula (VII) is other than

23.

24,

2-[[2-[(3-aminophenyl}amino]-4-pyrimidinyl]amino]-Benzoic acid.

The intermediate according to claim 22 wherein;

X3 and X4 each independently represent C).;alkyl, Cs.7alkenyl,
C1-5a1ky1-NR30-C1_5aIkyI, Het* . CR*R? or 0-Calkyl with the oxygen atom
attached to the phenyl ring;

R! represents hydrogen, halo, C)_alkyloxy-, or Cj.salkyloxy substituted with Het!
or C4alkyloxy;

R? represents hydrogen of halo;

R? represents hydrogen, cyano or nitro; in particular hydrogen or cyano;

R* represents hydrogen or halo;

R’ représents hydrogen, halo, C;salkyloxy-, or Cjsalkyloxy substituted with Het?
or Cy4alkyloxy;

R® and R’ each indepedently represents hydrogen or C).4alkyl optionally
substituted with phenyl, methylsulfide, hydroxy, thiol, amino, mono- or
di{C, 4alkyl)-amine-, or imidazoyl;

R¥ represents hydrogen, C;_4alkyl or Het'2-C).qalkyl;

R¥ represents hydrogen, C;4alkyl or Het'-C1.qalkyl;

Het' represents morpholinyl;

Het? represents morpholinyl;

Het'? represents pyrrolidinyl or piperaziny! wherein said Het'? is optionally
substituted with one or where possible two or more substituents selected from
Cialkyl, Cagcycloalkyl, hydroxy-C).sallkyl-, Ci.4alkyloxyCi.salkyl or
polyhydroxy-Csalkyl-; in particular Het'? represents pyrrolidinyl or
piperazinyl;

Het'® represents pyrrolidinyl or piperazinyl wherein said Het'® is optionally
substituted with one or where possible two or more substituents selected from
Ci.4alkyl, Csscycloalkyl, hydroxy-C,4allkyl-, C)4alkyloxyCi.4alkyl or
polyhydroxy-C,.salkyl-; in particular Het'” represents pyrrolidinyl or
piperazinyl; and

Het? represents a heterocycle selected from pyrrolidinyl, decahydroquinolinyl or
pyridinyl wherein said Het™ is optionally substituted with one or where

possible two or more substituents selected from hydroxy or Ci4alkyl.

Use of an intermediate according to claim 22 or claim 23 in the synthesis of a

compound of formula ().
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25. A compound having the Formula (I), Formula (I*) or Formula (1I*); use of a
compound of Formula (I), Formuia (I*) or Formula (Ib); a pharmaceutical
composition; a process according to claim 21; an intermediate of Formula (VII); or
use of an intermediate of Formula (V1I) in the synthesis of a compound of Formula
(T), substantially as herein described with reference to any one of the embodiments

of the invention



